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806,888 
»  Companion  to  Observatory,**  848 
Compa«.  marioer's,  68, 118 
Compensated  pendnlnm,  886 
Con^oslUon.  prtotar'e  roller,  811 
Compound  ^rUdple.  689, 880 
Compreased  air  engine,  149, 818, 887, 884, 

877 
Concertina,  JLnglo-Gkcmen,  188 
Concrete,  crown  iron  to,  101 
Condenser:  106,116 

for  eltemettng  oonent  motoii,  8 

for  coll.  198 
Condenaers :  electric,  119 

for  binnaial.  688 
CoudenstBg,46 

Condi's  floid,  remoTlng  stotni  of,  117, 148 
Coee  fltttoga.  tso«s  aad,  611, 681, 661 
CoDJanotimi  of  venus  and  Jnpiter,  806 
Conncetlone.  bell  and  telephone,  18a 
Constant  battery.  140, 168 
Cjnsnme.  what  we.  418 
Contaot,  arc  of.  180 
Contacta,  flo'.r,  358 
Cookery,  oil  etore.  471 
Cool  chamber  withoat  ice,  188 
Copal  Tarnish,  814,  886 
Coperniooe,  Si6 
Copper :  braatng,  181 

coating  Iron  with,  618, 886 

oxide  battery,  LUande*s.  88 

refining,  6  36 

aorap,  188 

stripe,  eoTsrlag  with  todlarnbher,  139 

uteaelle,  cleaning,  191, 818, 416 

—  tinntog,  418 
Ooppar«mlthlng,  318 
Oopytog  procees,  blue,  46, 71 
Cork-cutting,  481 

Com  cnree,  441 

Comer  Castentogi  for  bosee,  146 

Coet  of  eleotrle  Ughting,  161, 106 

Cotton  seedtog,  400 

Couch,  16 

Coonttog  on  the  lathCi  868 

Clacked  bell,  581 

Crane,  else  of  bars  for,  117 

Crank  wlt&ont  a  dead  point,  481 


Craters,  new  lunar,  116 
Creosote  tanks,  f  aeteaingoo?eia  of,  180 
Crown  lion  in  oonoiete,  101 
Cmoible :  481, 687, 816 

for  gold  BMlting,  814.  481 
CryoKOO,  Callletet's,  193 
Orystol  eevem.  637 
Cryttalliiatloo,  19, 887, 866 
Capola  steam-Jet.  564 
Cure  for  inimed  heads,  604 
Corrss,  418,  516,  886 
Cutlery  exports  to  Unite  i  Stotea,  18t 
datter-bar,  Haydon'e,  558 
Cutter,  dial,  866 
Cattere,  speed  of  milling,  168 
Cutting:  carbons,  568 

oork,481 

mleroMopioal  sectloae,  141 

monnte,  686 

Bonw,  161, 181, 103, 171, 188, 818 

etecl,  11 

wheel.  470 
Cnttle-fUh,  casting  in,  158, 180 
Cyanide,  gold,  46 
Cycie :  braalag,  877 

Jotota,  braatog,  46 

tndaer,  Coignard's,  411 
Cyelee :  cushioned  tirea  tor  Fngh*k,  61 

Juno.  648 
Cyclone,  weather,  440 
Cycloatet,  the,  Sa 
Cycling :  and  health,  161 

its  uses  and  abuses,  161 

mathematioe  of,  8l8,  636 
Cynnu*.  nnreoognlsed  Teriablai  to,  860 
Cyltoderx :  bortog.  418,  518 

gee,  189 

proportions  of,  488 

two  to  one,  11 


VAXA.QR  from  lightatog  to  Germany, 

186 
Damp  oellar,  413 
Damper,  regulating,  888 
Daaeing  floor.  416 
Deniell.  Boneen  ▼.,  448, 470 
Deadbfaok,»6 

Deal-potot,  oraok  without  a,  481 
Deafneas.  415. 447, 468, 658 
Deal  stuka,  ebonlsing,  861 
Death,  growth  after,  448 
Delhi,  dial  at,  896 
Derbyehire,  new  ooalfleld  to,  161 
Deelcoator,  607 
Dasign,  boiler,  praotieal  htota  to,  80, 80, 

147,118,801,8^481,481 
Dasignlng  came,  108 
Defeaobed  retina,  811 
D^Tcloper,  dry  plate,  490 
DcTtt  insect.  470 
Dextrine,  aOlutiott  of,  878 
Diabetee,  498, 614, 879 
Dia^rema,  photographing,  44,  71 
Dial :  cutter.  368 

at  Delhi,  895 
Diallfng,  67,  91. 184. 175, 178, 113, 140,  809, 

863, 444, 467,  611 
Diaphragm,  ills,  188 
Dignity  and  impndenee,  486 
Diaumie  totervala.  eetimation  of,  878,  411 
Diet,  ice  creani.  811 
DilTereatial  caloulnt,  leseona  tolthe,160, 

884, 867. 881. 415,  448 
Diffraction  spactrowope.  447 
Dlmenelons,  space  of  four,  88, 91 
Diphtheria,  oare  for,  191 
Diaeaee,  origto  of  inflaeoaa  and,  40, 61 
Dissolving  eleoMnts,  96 
Distance :  by  trigonometry,  880^  687 

of  the  moon,  mean,  116 

of  the  sun,  448 
Distemper  colours,  weahable,  688  J680 
DiatUled  water  for  doraestie  vse,  415k  448, 

469 
Distilling.  168 

Distortion  of  object  to  a  refraetor,  88 
DlTieion  plate,  447 
Dog,  milUog  maehlae,  871 
Doukey  pump,  looomotlro,  10 
Double  :  image  objeet-glaai,  1  7 

store,  14 
Drainage,  prtmitlTC  system  of,  176 
Draper  memorial,  441 
Draught,  atove,  8X8 
Drawing,  geometrioal,  160 
Drawings  from  the  Lick  lunar  photographs, 

574 
Driers,  terebene,  71, 158, 180^  888 
DriU:  Jigs.  ISB 

pad,  usetaU  418 

eafety,  and  ta^holder,  818 
Drilling :  maohtoe,  sqoare,  471 

maohlnei,  notee  oa,  601 
DriUi :  grinding  twist,  896 

sharpening,  4M 

twist,  657 

wateh  pirot,  45 
Drinklog :  tea,  104 

water,  germ-free.  154 
Drinks,  natural,  188, 194, 813, 818, 897 
DriTer,  patent  steple,  187 
Driving  olooka,  aetronomical,  176,161,  811, 

876 
Drum  armature.  Biemana,  186, 471 
Dry:  battery,- 96, 190 

oeU,105 

—  recharging,  471 
plate,  dersloper,  490 

—  expoemes.  471 
Dnrtog  hose-pipee,  686 
Dnobto,  181 
Dnloimer,  481 

Dust  fad,  168 

Dustfall  on  the  moon,  meteotfe,  61 


DweUtoghoasee,491 
Dynamloe.  46,  71 
Dynamo :  161. 171. 403,  881 

and  motor,  87, 449 

connection  for  compound  wound,  660 

Bdia<m«866 

getttog  hot,  146, 169 

160  caadle-power,  516 


running  with  ligbt  load,  483 

seriee  woond,  188 

email,  experiment  with,  861 

epeiMag,  117. 161 

eaggested,  558,  076 

Taonton,  468 

to  fit  a  ring,  171 

to  run  16c.p.  lamps  to  series,  161 

10  oandle-power,  616  

Dyoamos  :  18, 10.  48^  96, 117,  106,  887,  879 
and  batteries,  866, 566, 579 
and  motor,  67 
oomponnd,  484 
Gramme,  186 
Manchester.  813, 416, 688 
plating.  406 

to  charge  aeonmnlatofs,  48, 100^887 
to  give  ehooks,  878 
Telocity  of,  616,  886 
waste  in  magnetio  elxoalt  of,  887 
Wtodtog,  106, 886 


BABTH:  and  sun,  674 

fnllsK*s,ll6 

longitoide  of,  88 

projeotUes  aad  rototlonof,  807, 838  848. 
861.  376,  806. 481, 446, 487,  681, 581, 677 

trea&ors.  18 
Berth'e :  orbitel  ▼elodty,  874 

radius  Teotor,  logarithm  of,  818 
Bboaistog  deal  stiSto,  641 
Bbony  walking  sttok.  poUehlng,  71 
leUpse,  lunar.  118. 808, 849 
Bolipeed  moon,  oolour  of,  848 
BoUpieo,  relatlTe  paraUas  in,  830 
■oonomy  of  electric  light.  140 
Bilson :  dynamo  and  motor,  87, 886 

laaqp  sookete,070 

phonograph  motor,  140 
Idlson'j :  oarbon  baitery.  ttt 

method  of  telegraphing  withoat  wireaf 


Idneation,  technical,  311, 831, 411 

Bgg-teeter,  657 

Sgyptians,  did  the  andant,  nae  iteel, 


Bffloleney  of  speetroeaofes  for  aitoononlonl 

purposes,  487,  468, 606 
Bleotrlc :  alarum,  170 

bath,  854 

beU,  18. 818 

—  lor  shop,  864 

—  hangars,  htote  for.  108 

—  todook,117.857,580 
belt,  71 

condensers.  111 
flre-alarm,  147, 168 
flald,  66.  91, 114 
lamp,  portoole,  91 
]«rmw,  668 

Ughtfltttog,  praoUoal,  166, 163, 319, 468. 
819 

—  toetallattons,  cost  of,  181^  106, 880, 408 
lighting,  10,  78.  161,  181.  183. 104. 14*», 

888. 856. 867, 878, 40l,  580,  656, 666 

—  economy,  140, 106 

—  small  gas-enginee  and,  186 

—  Teela*s  experimento  to,  646 

—  turbine  for,  616 

railway,  hundrei  miles  an  hoar,  670 

—  motor  for  medel,  898, 836 
140 


Btrem,  I 
wire,bi 


wire,  broken,  148, 168, 190 
Blectricel :  17,  40, 68,71,  98,  117, 814, 471. 
4M 
cablee,  underground,  184 
oendle,  Wad*s,  48 
cylinder  maehioe,  106 
CTsporatUm  of  metala  aad  alloyi,  13 
todieator,  816 
maohine,  new,  803 
motors,  stotio,  866 
nomenolature,  814, 888 
tomperatare  todieator,  188 
teeting,  44, 95 

Btootricitj :  antiseptto  power  of,  eleetro- 
mlcroioopie  elide  for  testing,  196 

to  minlog.  81 

kaiing  rabblte  by,  867 

medloal,  117 

p  jtot  dlaoharge  of,  19 

leeoveriag  gold  and  silTer  by,  485 

eeeing  by.  15 

transmission  of  power  by,  446 
Bleotro-bronsing,  616 
Electrolysis,  161, 108 
Bleotro-magnete,  strength  of,  888, 447 
Bleetro-microsooplo  elide  for  testiog  the 

antiseptio  power  of  deotrieity,  196 
Bleotro-motor :  378, 403, 491,  588 

tor  boat.  11 

modd.188,168 

one-man  power,  106 

resletenoe  In,  815 

Biemene*  Improved,  IBS 

simple  form  of,  196 

BUictrophoras,  6S1 
Bieetrcphotophore,  19 
Sectroptating :  140, 170, 171,  488,  866 

bath,  191  _ 
practical,  866 
Kiectxo-silyering,  stopping  for,  149 
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Uamob  iif  im, J 
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iB,4nr,ior,:BM 


wu^mtvt^  luftii  of  •&»  las,  174 

iMUMBlH  in  tba  wortihop,  63 

«l-9toof,4S7 
fwiMmi^  btlalct,  Ut,  MD 
liAo-atelateiw,  Boald«n',  497 
li«tM :  Bro«m*a  rotaiy,  84 


ftyWlMl.a70,H4 


K«  •«««  ■■■•  §1B 

iflcnuSBi  po««r  o',  19, 41 

Oft,  094 

ncv|M,178 

tac7*S19 
Si^iatt :  MMmbling  puti  of.  904 

•««.996»44».4i9 

&XB^in,918« 

»JL,S19 

lDdlli»d,946 
IteUiA:  d*bMMi.4W 
S71,191 

IOOiB,4M 

bUifteff  Fhotogr^pba,  494 

toeurra,  986 
I  wooti  fFoni«  996 
1,  Botloa  for,  919, 989. 884, 881 

r,  horlaontel,  176 
44,  79,116, 9f() 


.  nMt,gi»Tit7,UMiU700iiitnietod, 
HI,  866 


.498 

Buioaof,  19 
M9r.919 
oU:  970 
■ifoalMBir,  960* 
li%8t.]fiartin*a,'t86 


of  tibo  oompoiittd  mioroioope,  971 
„  iou.  aooldin',  941 

lip«rlaoat :  vlth  inoanflaaeent  Uoipt,  967 
vttti  iBall  dyaamo,  999 

l^pariMBteliaH  ^IbU  for,  64,  99, 118, 199, 
197, 197, 177 

lij^liHMti :  oariool  with  iht  Wimihant 
■Mhla^997 
•iHlEie  ligtitlBff,  IL  Teil«*i,  819 
tKiaaathig  oaturo  of  flame,  809 
iM  tloetioNatloo,  497, 907, 914,  879 

tHiiriMon  of  tbo  ndarophono  patut,  1, 149 

KylaiatloB,  Aaiaretio,  86 

Ifphalan,  490 

liploiivai  naad  In  ooal  minet,  180 

Inlaffaiaov,  lira,  9M 

9ya,phofe08£apblo  viav  o(  tha  hnmaD,  198 

KfMaaa :  actio,  906,  9L9, 236 
CaUBtf.916,880 

IjipiaeaB :  98. 178, 400 
Vevar  of,  190 


f  AZAT :  aaTf ,  987 

ka9kU6btlB8,9l4 
MI«(kadloa,»49,  8I6«964,981 
haiaeazpcdiaata,  178 
lkai:490 

val^t  power  to  driro,  98 
Iblaeileenrioa,  168 
ftitwaer,  aaah,  FboaTer'a,  164 
ftaaainfa  for  boxea,  vomer,  149 
Iki  ka  n^  caOnution  of ,  866,  488 
Ffesie^  raganeiaUBx  battery,  98 
\8it,9«,969 
?K^dtt7  of  aea»fUh,  199 
PeMtaaiar,989,878 
I^pawat,ft8 
liea,«xtnolof  male,  860 


leRo-proaaUte  ptiala,  aolotfoa  for  writing 

oa,48a 
llild :  aaneta,  beat  Iron  for,  988 

o(  telaaoopea,  uigolar  anbienae  of,  807 
IBamcati,  aarOon,  of  lampo,  494 
iBi^  aeohaniral  pcooeaa  for  raaatUag 

blui,  191 
Rier  for  rain-water,  860 
flat  art  oaatiag,  494, 869 
An :  balipoa,  169 

alum,  ebctrfe,  947,  968 

aatlBCiitaher,  969 
nta^7,189.6i9 
fha  aicape,  Kiernan'i,  991 
Rn-taoaa,  987 
ikR-Ucbtara,  819 
Area,  gaa,  71. 96, 897 
nnwocka,140 
liaBald,909 
tak:  aaaiddal,91 

feeaadity  of,  199 
T^Uaf  aau,  119,  901 
r»tfii8 :  7,  90, 1U9,  198,  149,  334, 977,  8f  6. 
984,411,480,999,168 

akatne  light,  praotleal,   166,  963,  319, 
499,818 


]«Bpar,90S 


fiaae,  exparlm«Bta  Uloatratiag  808 
flara  ia  teleaeopei,  916 
naxuia  ta  apeaala,  6*9 


llgfaBaai0a,911 
Ilala  :  elrocrti.  66, 99, 114 
lor  aataial  Dlatory  and  ialoroaoop4eal 
work,  986, 889 

Waoitapaaoa,  aattllag  a  quarrel  by.  909 
llBtlat,atar,  and  bompUooaiMai,  611 


Food :  and  drink,  adaltaralloa  of,  997 

impua,  996,  896 

waited,  67, 94, 118, 199, 186, 178,  901 
Foot,  utifloial,  18, 49 
Foot-powar  aawa,  406, 480 
Force :  and  proMore,  697,  966 

lihyiloAl,  ptaenomeoa,  66 
Foreo>pamp,  937, 947 
Fonnala :  hydraalio,  868 

Ohm'a,  119, 189 

wanted,  814, 896,  980 
Forty  bsoka,  beat,  463,  488,  611 
Foundatlooa,  664 
FooDtaina,  illoodnatad,  89A 
Foar  dtmeoaloni,  apaee  of,  114, 193 
Foor-lobed  elovar  leaTei,  118, 993 
Fraaoe,  oyater  ealtlvatlon  In.  818 
F.R.A..8. :  and  Prof.  Viooe,  197 

lettera  bj,  88,  88.  199,  178, 916,  969,  807, 
848.309,449,486,990,874 
Fracaiiia  maahiae,  949 
Froat-aUde  lathe,  818 
Froatiag,  180 
Fralt  farming,  338 
Fael  dnat,  968 
FaUar*a:  battery,  91, 611,  936,  981 

aarth,116 
Fomaoa :  caalng  mlxtaze,  408 

gai,90 

amall,  116, 906 

ateam  blower,  90 
Fomitnra,  photographie  roaearlag  of,  388 


OAFF  r.  apritaaU,  471,  499 
Qalanty  ahow,  946, 966 
OalTnalalng  caatlaga,  868 
QalTmnometer :  970,  496 

mnltlplier,  494 

tangent,  991 

Varley'a  untTonal,  901 
0*rden  framea,  heating,  116, 196 
Qm  :  air,  489, 614 

aaalyala,  teohnloal,  946 

oarbon,  moalding,  189, 160 

oyllndera.  180 

Area,  73, 9S,  697 

for  laakern,  638, 636 

f  amaoe,  SO 

—  atmoapberio,  118 

—  eaaing,  180. 180.  909 

generator,  blower,  140, 180, 309,  99S,  946 

—  itmplex,  966 

Rlob«  8to70,  new,  941, 967 

heeting  power  of,  937 

natural,  geology  of  petrolaom  ani,  19 

or  ateam,  698 

photometer,  618 

atoTe,  a  new,  114, 196, 999,  966 

water,  998 
Gaa-bnmara :  atmoapberio,  116 

for  lantern,  698.  666 

ineuideaoent,  469 
Oaa-englne,  new,  176,  901 
Gae-englnea :  96,  198,  887,  866, 449 

and  eieetrlo  lighting,  998 

oompraaaion  typo,  44 

amall,  and  elaotrio  lighting,  199, 187 
Gaaei,966 

Oaaholdor,  oontenta  of,  988 
Oaillghta,  inoandaaeeat,  418,  447, 490, 986 
Qaoge :  a  teleaoMe,  677 

aeraw-oattiag,9i8S 

tide,  409 

tabea,  bending,  188 

wire,  Hogliah  and  AmarioiB,  496 
Oange-glaaa  wathera,  880 
Qaagea  :  rain,  996,  680,  668, 874,  879 

ateam,  616 
Gear  or  worm,  180 

Gearing :  Heath*a  ch%ngeable  apoed,  196 
Generator :  gaa,  bloarer,  140, 180,  909,  996, 
246 

—  aimpler,  986 

ateam,  BarpoUet  fnetaotaneooi,  481 
Goographieal  tablea,  133 
Georogioal**8«U."l76 
Geology :  B^cbadoa,  176 

for  atadenta.  96. 81, 196, 137, 170, 966, 981, 
408,  484,  478 

of  petroleum  and  natural  gaa,  19 
Getaaan  poliahlng  paate,  red,  189 
Germany,  damage  from  lightning  in,  198 
Germ-free  drinking  water,  164 
GUdlng :  beralled  mannta,  379 

obain,960 

china,  447 

on  glaaa,  188, 161 

aolutlon,  45 

ateal.  96 
Ginger-beer  plant,  616,  679 
Gladal :  epocoa,  aatronomloal  cania  of  ,680 

period,  119 
Glaai  :  blowing,  994,  400.  464 

boring  holaa  throngb,289 

outter,  Amarloan,  966 

dieea,  grinding  edgea  of,  996 

gilding,  188, 141 

grinding,  886 

new  optloal,  94 

pafaitiag,  96,  618 

ailToring,  19,  90, 198, 379 

anbatitnte  for,  188 

teleaoope,  98% 

troogha,  oamont  for,  71 

weather,  44 
Glaaeea,  night,  188 
Glow  or  arc  lampa,  638 
Glyoaxine  and  turpentine,  994 
Gold  :  a&dailYer,raooTering  by  aleeMdty, 

eyanide  of,  46 
laoqner,  669, 990 
predpltating,  888,  866, 877 
reflalng,  46, 110 


Good  work  and  good  wayi  of  doteg  It,  168, 
698 

Gongea,  Inaide,  994 
Gramme  dynamo,  996 
Gramophone.  78 
Grape  Jaiee,  180 
Grarltation,  88 

GraTity  :  eeoapaaoat  flMlly  ooutrooied, 
669,666 

boiat,280 
Graaae:  661 

oart,971 
Great :  Bartem  anglnea,  137, 913 

NAIL  lodoa.,  498 

Northern  looda  anglnea,  987 

<— 10000^819 
<'  Gieater  Britain,**  tha,  187,  888, 447 
Graen  ray,  14, 40, 119 
Greenhouae :  997 

boUera,408 

heating,  866 
Gregorian  toleaoopa,  73 
Grinding :  and  poUahing,  847 

ghMi,896 

lenaea,  883, 681 

twiat  drilla,  888 
Growth  after  death,  449 
Gaerlakou  111 

Gnignard'a  trainer  oyole,  412 
Game  reeeding,  496 
Ganmotal  oaatinga.  971 
Got*baad,  hook  and  eye  to,  878, 409 
Gnttaperoha,  blaaobing,  837 


H  A.XXBBINa  lawF,  S86 
Baod  eamera,  999 
Hand-ahakinir  b  ^ttary,  836 
Handy  toola,  96 
Haagbw  bookeaae,  341 
Hardening  itoei,  914 
Harmonium:  116 

maonal  oonpltr  to,  837 

reeda  188 
Harmony :  19, 43.  188, 168 

prlnoiplee  of,  1S6, 109 
Hart'aaealed  ohtoride  of  aUrar  battery.  109 
HaiTeat  moon,  139, 140, 160, 176, 160,  909 
Hawthorn  looomotlre,  466 
Haydon'a  outtar  bar,  658 
Hayataok,  round.  471, 499 
Heada,  eare  for  iojnred,  604 
Health,  oyoliog  and,  169 
Heat :  and  cold,  91 

and  power  04lonlatioaa,  188 

from  the  moon,  radiant,  14, 916 

radl«ted  and  redacted  dark  raya  of,  990 
Heath'a  changeable  apeed  gearing,  186 
Heating  :  a  houao,  666 

apparataa,  gaa  globaa  and,  966 

garden  framea.  116, 158 

greenhonao,  966 

of  eargoea,  496 

power  of  gaa,  837 

room,  377 

—  from  Are  below,  877 

aurfaee  of  vertiaal  bollera,  486,  658 
HeaTent,  blae  of  the,  161 
HeUograph,  96, 116 
Heliomoter,  916, 907 
Beroulia,  13  H,  dark  ahanaela  in.  674 
flloka'  noTel  aithar,  686 
Hinta  :  f or  beHhMfaKa,  108, 185 

for  esperlmantaUata,  64, 99, 119, 185, 187, 
177 
Hlitorlcal  looomottrca,  16 
Hoist,  9raTlty,  980 
Holea :  boring,  in  long  poatai,  900 

—  aquare,  978, 409 
Home-auule  iaonbator,  178 
HomoMmathy  and  inflnenaa,  611 
Honee,  86 

Hook  and  eye  to  gut  band,  879, 409 

Horiaantal  cquatOKial  parallax,  176 

Horologioal,  46 

Horology,  diaUlag  and,  184 

Horae-power,  557 

Hoae-ptpea,  drying,  686 

Hot :  inataUation,  957 

iron  by  eleotrloltof,  408 
Hot-air  enirine :  989.  466, 619 

preaaurt-gaufe  and  theroaomotor  for,  685 
Hot-watar:  189,908 

boilarv,  997 

for  bath.  908 

pipaa,  plaaaar  on,  668 

—  aoparating,  878 
Houae:  fllaa,48 

heating  a,  866 
Honaekaepar'a  treaanra,  448 
Hooaea,  dwelUng,  481 
HowArd*B  telephonie  apparatna,  898 
Humbantoae-road  acoldent,  584,  569,  679 
Hnadiad  miiea  an  hour  oleelno  railway,  570 
Hnnning'a  tranamitter,  581 
Hnrxiaanoa,  406 
Hydmnlio :  foimohi,  658 

pvaaa,  664 

pump  oa  lam,  811 
Hydranlloa.  180, 999, 913 
Hydroehlorio  adi,  468 
Hydroflnorie  acid,  and  the  health  of  work* 

man,  86 
Hydrogen  Unaa  Tiilbla  in  atellar  apootra, 

rhythaUoal  groop  of,  84 
Hydrometer,  904 
Hytteria,  316, 388, 401 


ZOX:  aga, 66, 119. 184,  166,488, 
576 
—  eaoae  of  an,  Sir  B.  B.  Ball*! 

680, 681, 860 
oool  chambor,  wIthODt,  998 


1,674, 
.•06, 


loa :  oraam  diat,  819 

maohlne,  an  improred,  460 

making,  44 
ninmiaated  foontaia,  f  84 
lUnaiona,  optioaU  363, 376, 674 
Impure  food,  128,  385 
Incandeioent :  gaallghta,  433, 447, 489, 480 
536 

lamp,  repairiDg,  169, 181 

Umpa,  905/396,  947,  989 

—  ezpartniaata  witb,  967 

—  noreltiea  in,  998 
light,  998 

lighta,  494 
Inoabatioo,  artlflelaL  197 
inoubatora,  167,  ITSTlOS.  910. 940, 984, 986, 

806,838,859,875,397,608 
Index,  the  Utbe,  988,  364,  988,  833, 888, 

969,978,499 
India :  ehild  marriage  in,  114, 197 

invention  In,  73 

opinm  in,  185 
Inniarubbar,  oement,  94 
Indioator :  866 

electrical.  988,  964,  616 

—  temperature,  398,  318 
water,  666 

waatber,  180, 181 
Induction  coil,  118, 139,  971,  J91,  408, 471, 

514 
InertU,96 
laflneaaa:  510,698,574 

and  diaeaae,  origin  of,  40,  81,  181,  969, 
368 

and  hoBcaopathy.  611 
Inieolor,  atoam,  867 
InJorad :  8iat  aid  to  tba.  118 
.  heada,  new  cure  for,  504 
Ink:  199 

a  perf eot,  74 
Inaeet :  656 

doTtt,  470 
Inaeote :  aquatio,  9 

oarboUo  aold  and,  506 
loatfumente,  mnUoal,  their  oonatruotton 

and  oapabilltca,  99, 68, 109, 190 
Inaalatlon,  magnetle,  997 
Intentity  of  negatirea,  method  of  redneiog, 

86 
Intareet,197,  947,  968,  989,  813,888,966, 

878 
loterTala,  diatonlo,  eatimation  of  the,  439 
InTantion  in  India,  78 
Inrentora,  taxation  of,  patent  feea,  68, 93 
Iodine,  96 

Irla  diaphragm,  388 
Iron :  and  alumina,  19( 

and  ateeU  decompoaitlon  of,  946 

caat,  aoldering,  856,  4UJ 

coating  with  braaa,  469 

—  with  copper,  615, 536 
crown,  in  eoaerete,  901 
for  fleld-oiagncta,  beat,  898 

hot,  rendering  by  electricity,  493,  lit 

paint  for,  905 

plpea,  to  keep  from  mating,  654 

red  heat  or.  399 

aeotion  of,  180, 909 

ameltlng.  479 

▼olaiUiaatloa  of,  13 
lainglaaa,  357 

lalaad  with  a  f  itnre,  an,  649 
Italian  rifle,  a  new,  876 
Ivory  amahaa,  olaaning,  668 


JABLOOHKOFF  oaadlsi,  668 

Jam,  194, 918. 664 

.Tamaa  Kenjon  Peila,  the  lata,  668 

JapannlDg  round  wire,  986 

Jet,  propnlaion,  87 

Jew  llaca'  abopa,  llgbtlng,  666 

Jawa,  aamaaaea  of,  18 

Jig9,  drill,  198 

Jotnta :  braaing  oyola^  45 

glaaa  and  oaontchooe,  403 

wiped.  Bolder,  olaaning.  618 
Jordan'a  plaaer  chuok,  3187 
JoTian  latltodea,  910 
Jnioe,  panoreatio,  432 
Jumper  flloa,  103 
Juno  cyelee,  646 
Jupiter:  40,88,91.188,184.999,989,568 

oonjunotion  of  Venoa  and,  606 

double  belta  of.  111 

red  apet  on,  970 

third  latallite  of,  marking*  on,  674 

—  tianaitof.  Ill 
aatellitea  of,  diameter  of.  918 

—  for  Torif  ying  chronometer,  169 

—  magnitodoa  of,  86 


KALB.  caold,  made  hat  again,  17 

Kellaer  eyepiece,  516, 690 

Kettle,  roiiy,  989, 918 

Kieman'e  6re  aaoape,  961 

Kiln.  878, 498 

Knot  and  nantioal  mlla,  43 


XiABOBATOBTt  ohamical,  378 

Lacquer,  gold,  669, 690 

Ladiaa'  travelling  baakat,  116 

Lady,  tha  vaniabing,  151 

Lakea  and  oanala  in  Man,  111,  184, 163, 176 

TatiM*  Ophinohi.  no 

Lamp :  are,  633,  581 

—  email,  180.636 

current  for,  681 

eleotrio,  porUblr,  99,  616 
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lAmy :  telrj,  UAUng,  S14, 367 
fiTe-oandle,  9fiB,  S48 
for  bioydfl,  electric,  449 
IttOftBdaioeat,  nfleetor  for,  S8S 

—  rraairing,  IM,  181 
liKhting,  la 
Pitkin,  reehArglafff  4S6 
retittuioe.  886 
■oeketa,  Bdieon,0n> 

lAmpf :  aio,  117, 868 

—  b4tteilMfor,l9t 
earbon  flUmenie  of,  414 
oemeat  for,  699, 61J,  584, 578 
eleotxie,  659 
Inoeodeioeat,  606,  916. 947, 988 

—  ezperlaeate  with,  967 

—  aoTOltlei  in,  986 

1b  eeriee,  djaatmo  to  nia  16o.p.,  161 

■on,  end  •omi-iBeuideeoHit  taunpe,  141 
L«itom:408 

MoeMorief,999,ft89 

ealarginf ,  968 

gM-bnmer  for,  688. 866 

mieroMMpe,  968, 889, 687 

microeeopj,  809 

optioal,ilti  ooutmetioB  and  nie,  61, 109, 
199,171,979,467,649 

tank,  494 
Tantemiete  ud  optioiani,  to,  661 
Lathe :  878, 656 

eentrea.  itandaid-uigie  for,  48 

oountiiig  on  the,  869 

dog.  n  neWf  366 

engme,  for,  670 

f ront-fUde,  613 

hand-reit  to,  flxiBg,  948 

index,  the,  938,  964,  966>  838, 868, 869, 
878,498 

lugeet,  tke,  388 

matten,  869, 808, 488, 811,  669 

uneU,988 

treadle,  408 
Lathework  for^matenn,  90, 187, 997, 861, 

476.668 
Latitada  and  loovltude,  length!  of  a  degtea 

of,  807 
Laanoh,  eleetrio,  857 
Lead  :  eeeting  in,  168, 904, 401 

extxmoting  kIdo  from,  188 
Leather  belting,  Tonoe  robhar,  664 
Learee  :  oloTer,  foor-lobed,  98iB,  886 

oolleotiag,  188 

ikeletOB,  887 
LeelaaehA:991,8U,480 

battery,  998, 971 

sines,  oleaaiag.  681 
Leolaneh4e,  drlvuig  motor  by,  79 
Legal,  8M 

Lmgth  of  an  elliptle  are,  838, 876 
Leni:  oaleidationa  oOBeeming  the,  861, 
396,418,448,489 

mirror,  806 

the  Barlow,  88, 166, 680 
Leneet,  deteriorate  do  t  497 
Lens-grinding,  688, 681 
Leeions  in  tlie  difTarential  otloolos,  960, 

984,  867, 609,  416, 439 
Letten,  itampiog  on  wood,  496 
Lerer  watoh,  140, 871, 901 
Leydea  Jar,  oharglog,  887 
Lift,  engine  for,  664 
Llftlng^power  of  aiz^propeller,  970 
Light :  aro,  666 

eleetrio,  18.  91, 189,  904,  878,  448,  687, 
658 

—  battery  for,  680 

—  eost  of,  900 

—  eoonomy,  140 
-^  torbine  for,  815 

—  with  small  gas-engine,  960 
inoandeeeent;  988 

obtaioable  from  |H.P.  water  motor,  878 

of  oomets,  sooroe  oi,  88 

organ,  160 

polarisation  of,  182 

solar,  990, 831 

the  Ban's,  869 

Zodlaoal,  the,  916, 576 
Lighters,  fire,  819 
Lighting :  aro,  636 

eleetrio,  30,  44, 78, 186, 167, 161, 181, 188, 
987,  948,  388,  855,  867,  880,  409,  494, 
448,  666, 568, 581 

—  and  gas  engine,  9S9 

—  ooet  of,  408 

~  Tesla's  experiments  in,  646 
lamp,  162 

—  fairy,  814, 867 
shops.  Jeweller's,  658 

Lightainff  :  40,  88,  118. 186, 176 

in  G^many,  damage  from.  196 

photographs,  467 
Lfgbte,  Arc,  338 

inoandeeeent,  494 
Lime,  bisolphlte  of,  484, 616 
LlmeUgh^  949, 969 

Limit  and  height  of  tlie  atmosphere,  969 
Limite,906 
Line :  ohlet  neboUr,  and  Mr.  Keeler,  5B0 

of  sight,  detarmiaation  of  teiieetrlal 
motion  in  the,  677 
Linen,  Gondya  fluid  stain  on,  997, 948 
Lines,  optieal  duplleatioa  of,  88 
lineeman'a  galTanometar,  866 
Lining  for  boUert,  proteotiTe,  360 
Link-motion,  856 
Liqaid,  anti-fr«eiing,  403 
Liqaids,  deyice  for  raising,  571 
Loeomoti7e:  06 

bed-plate,  138 

breathing  of  a,  186 

colours,  996, 947 

donkey  pump,  90 

G  J7.,  813 

a.N.d.&,498 

H«wthom,  the,*466 

hltftorioal,  16 


Locomotive :  Londen  and  Vorlk  Woitera 
new  oompoond,  181 
pomp  for,  141 
queries,  866, 977 
speed,  maximum,  969 
woik,  467,480 
LooomotlTce :  489 
L.  and  N.W.,  96, 876, 486 
Midland,  936, 946, 968 
Logarithma:  904,  996,  884,  348,  401,  468, 
480 
of  the  distanoa  and  radii  Tootores  of  the 
plaavtfl,449 
London :  and  North  Weatarn  new  com- 
pound looomotiTe,  181 
how  it  could  be  cleared  from  eeme  of  its 
discomforts,  896, 4l6, 499 
Longitode:  and  Utitnde,  lengths  of  a 
degree  of,  807 
earth's,  86 

one  second  of,  valaa  of,  990 
Looking-glaH,  680 
Lnminona  painta  la  aU  ooloun,  806 
Lunar  :  crater,  new,  916 
eeUpse.918,980,840. 
—  shadow  of  terreetrial  mountains  ^on 

the  moon  during  a,  449 
photographs,  drawings  from  thaLiek, 

674 
photography,  687,  656 
radiant  kaat,  916 
rings  and  rangee  capped  with  mow,  are 

the?  14 
rotation  and  tidal  action,  968 
atreaks,  88 
Lung  protector. 


altsrnatinff   influence, 
Wimshurst's,  310 
compound,  494 
cylinder,  eleotrical,  906.  996 
drilling,  tne  square,  and  its  uses,  479 
f  reeling,  946 
iee,  an  ImproTcd,  460 
msgneto,  816, 887 

—  defective,  161 

—  electric,  46 

mitre-catting,  improTcd,  68 
raartistng,  an  improved,  9 
new  alaotrical,  a,  805 
seotioB-eottiaff,  969 

Yeas,  deCactiva,  471 

Wlmshorst :  816. 887,  496, 639 

•—  some  ourious  exoarimente  with,  967 

—  theory  of  tha,  897 
lCaohinery,400 

Machines :  drilling,  notaa  on,  609 

milking,  189 

shaping,  607 
Magio :  mirrors,  black,  397 

squares,  49, 70, 93, 114, 156, 161, 161,  909, 
396, 944, 987, 809, 889 
Msgnet :  eonitruction,  90,  79 

elBotro,  368. 447, 684 

winding,  90. 901 
Magnetio :  attraction,  970 

circuit  of  dynamo,  wasta  In,  867 

insulation,  997 

oxide,  188 

polarity,  44 

—  and  medieal  elaetrieity,  117 
ICegnetisad :  platai,  steel,  681 

steel  wire,  337.  989 

watehei,  971, 991 
Magnetism;  687 

earth's,  registering,  888 

in  tools,  149 

teneetnal,  the  direct  action  of  solar  dia- 
turbances  on,  40, 88 
Magneto :  bells.  406, 436 

aleotrio  machme,  46 

machine :  816,  8917 

—  defeotlre,  161 
MagneU :  96,  43 

permanent,  78 

—  motor  with,  688 
winding,  901 

Magnifying  power  of  m&stosoopes,  465 
Magoitodei :  of  Jupiter's  satellitea,  88 
atar.14,38,39.66,90 

—  photometric  and  photographic,  486 
Male  fern,  extnot  af ,  860 
Manebester  dynamo,  818, 496, 688 
MangaucM,  testing,  139 

Maoual  coupler,  887,  666 

Manufacture :  oif  oione,  tbe  oemmarolal,  60 

snlphorio  acid,  448 
Manufactured  aUrer,  ptioe  of,  508 
Maqaay  battery,  498 
Marale :  artifloial,  664 

slab.  613 

turning  and  polishing  serpentiBa,  479, 
408 
Marine,  taleacQpe,  76 
Mariner's  eompess,  69, 116 
Markings  on  Jupiter's    third  satellite, 

674 
Mars:  448 

osaal  of,  66 

lakea  and  caoaU  in.  111,  134, 166, 175 

markings  on,  88 
Martial  waterworks,  88 
Mathemat&eal,  668 
Maximum  looomotiTe  speed,  968 
Measuring  glaseee :  enlarged,  680 

rain-gauge,  580,  687, 666, 574,  679 
Meats,  roast  and  baked,  986 
Mechanical:  motion, 614 

pronsss  for  resetting  blunt  flies,  199 

telephone,  469 
MeohanloB,  textbooks  on,  180 
Mediae,  flora,  611 
Medieal :  battaqr*  altering  BaWi,  966 


Medical:  eail,  19, 44. 484 

—  batteries  for,  667 

alaetriolty,  and  magneMa  polarity,  1X7 
Medicine,  water  as  a,  908 
Memorial,  the  Draper,  448 
Memorlam,  in,  **  J.  K.  Pn**  677 
Mercury:  end  Saturn,  81 

and  Venus,  448 
Meamerio  sailor,  814 
Messier'a  n^bnlse,  860 
Metal:  east, softening, 878 

easting,  moulds  for,  906 

glsss  ud,  oementing,  566 

Blotting,  139. 180 
Metallic  :  oompound,  989,. 836 

mirrors,  silvering,  879 
MetaUoohvomj,  876 
Meteor :  9407980, 681 

brmiant,  990,  939.f988, 886,  308, 871 

dinday  of  Aug.  10, 80 

remarkable,  a,  177, 197 
9Iateorie  dnstfatl  on  the  moon,  61,  US 
Meteorite,  ascending,  674 
Meteors,  14 

August,  61 

splendid,  549 
Micro-erector,  axtampora,  901 
Mierometor :  retiole,  969 

ring,  916 
Mlerometrioal  measurements  of  the  planati, 

940 
Microphone :  616. 686, 681 

patent,  the  expiration  of  the,  1, 77, 148 
Mioro-pbotography,  118,993 
Microeoopa:  compound  evolotloa  of  the, 
671 

lantern,  the,  359, 388, 657 

tube-length  and  resolving  power,  489 

work,  end  natural  history,  new  fluid  for, 
870 
lOeroecopio :  objects,  mounting,  396 

optics,  183, 141 
Mieroeeoplcal :  988 

sections,  the  cutting  of  simpls.  948 
Misroscopy:  lantern,  809 

practical,  for  atudante,  196, 146, 167, 178, 
191, 983, 367,  377, 980, 899, 848, 863, 187, 
410, 481. 466, 477, 489,  691,  646,  667 

reoraative,  17 
Midland  locomotives,  996, 946, 966 
Mils,  nautiosl  and  knot,  48 
Milk :  fat  in,  the  eatimation  of,  886 

apparatoB  for,  488 

keeping,  44,  79 
Milking  machines,  189 
Milky  way,  the  struotnre  of  tha,  390, 648 
Milling  cnttere,  speed  of.  968 
MiUlng  machine  dog,  a  new,  671 
liines,  coal,  exploeives  used  in,  368 
Mining :  electricity  in,  81 

in  New  Zealand,  wolfram,  76 

quaiy,867 
Mirror :  and  aeale,  galTanomater,  960 

lens,  806 
Minora :  flexoxe  of,  678 

magic,  black,  997 

metallic,  silvering,  879 

aUvering,  397, 446,  468, 619, 681.  676 
Mitia-cntting  machine.  Improved,  66 
Moemoniea,  188,  996 
Modal :  eleetrio  raiiwsj,  motor  for,  989, 885 

eleotro-motor,  188, 868 

stsam  port,  180 

yacht,  160,948 
Modelling  wax,  948 
Mdaonlar  and  atoodo  Tohimas,  468 
Monoeyde,  179 
Moon:  676 

eolipiad,  colour  of  tfaa,  848 

from  equator,  988 

harvest,  the,  133, 140, 180, 176, 180, 909 

meteoric  dnstfall  bn  the,  61, 119 

radiant  heat  from  the,  14 

raosnt  eclipee  of  the,  806 

ahadowof  terrestrial  mountaini  on  the, 
during  a  lunar  eellpee,  449 

voloanoes  in  the,  916, 337, 948 
Moonlight,  Arctic,  397 
Moon*e:  keat,449 

mean  distance  of  the.  916 

rotation,  eausee  of  the,  14 
Maoris  improved  blowpipe,  916 
Mortising  maehine,  an  improved,  9 
Motton :  117, 189 

for  eqnatoreal,  970,  319, 886, 864, 886 

meohanloel,  614 

solar,  in  spsoe,  176 

terrestrial  in  tbe  line  of  sight,  deter- 
mination of,  677 
Motions :  oam,  488 

paraUel,  198 

etars,  the  proper,  486 
M  >tor :  and  dynamo,  the  Bdiscn,  67, 449 

driving  by  Leolanohds,  78 

electric  a  simple  foim  of,  196 

—  model,  408 

electro,  small,  96, 117, 635 

for  boat,  161,  90S,  496 

for  model  eleetrio  railway,  993,  386 

phonograph,  188 

smaU  battery  for,  997, 948 

water,  43,  687,580 

—  light  ootainable  from  |BLF.,  878 

—  transmiasion  of  power,  669 
with  permansnt  magnets,  688 

Miters:  altamattag  current,  condenser 

•!or,9 

static,  eleetrioAl,  866 
Mould,  304 
Moulder'e :  endO'Ckeletona,  497 

eso-«kelaton,  841 
Moulding :  celluloid,  569 

gaa-eavbin,  139, 160 
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Mounts :  cutting,  686         _ 
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Mnllein,  189.9ft 
Multiplier,  galvanometer,  484 
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instruments,  their  oonatnistioa  and  onpn- 
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for,  870 

phenomena,  494 
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iUostrating  tha,  808 
Nautical :  almaaac,  916, 674 

mile  and  knot,  48 
Nkval  observatory.  United  States,  680 
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nnelsni^  and  an  anomalooa  star  mnar 
ita  988  968 
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Negatives :  90,  44 

broken,  to  repair,  908 

Intenrity  ot  method  of  redoolng.  86 
Nalghbousa'  pianos,  471, 679 
Neptune:  568, 874, 680 

and  Uranus,  916 

path  of,  176,987 
Nets,  Ashing,  189 
Newspaper  eoienee,  806 
Nisgara,87 
Nioael :  plating,  44,  970, 990, 867 

—  bath,  sedfanent  in,  949 
Nicotine,  967 
Night-glaases,  166 
Nist'a  plsning  device,  86 
Nitrogan  in  aulphurie  acid,  181 
Noiaeofateam,616 
Nomenclature,  deotrioal,  814, 836 
Notes  :  astronomical,  4, 104, 910, 900, 406. 
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on  drilling  msehines,  509 

shop,  68 
Novefsither.  Hicks',  696 
Novelties  in  incandeaoant  lamps,  996 
Novelty  in  Tlblln  oonatrnetioa,  810 
No'  Beorpionis,  930, 880 
Numbers,  cnrioaitios  of  high,  70 
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OKtM  ^  ^ 

Object  In  a  refractor,  diatortion  of,  88 
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of  Uie,  67 

divided,  a,  868 

doublfr-lmage,  a,  177 

miaty,  863 
Objeot-glasses :  for  eelestial  and  tecraalrinl 
observatioo,  138 

powers  of,  468  ^ 

spotted,  and  speckled  tabes,  680 
Objeots :  mleroseopie,  mounting,  996 

teat,  360 
Observationa,  impubliahed,  807 
Observatory :  "  annuaire  "  of  the  Balgfaufc 
Boyal.  560,  674 

oompanien  to  the,  348 

United  States  naval,  680 
Observing,  886 
Oearina,  679 

Ohm's  formula,  94, 113, 186 
Oil :  dolour  for,  red,  96,  116 

eucalyptus,  960, 970 

pacaflln,494 

OU-gaB,681 

Oil-proof  enamel,  elastic,  497 

Oil-etove  cookery,  471  ._ 

Oils,  emulrifyingt  by  tartaric  aaid,  189 

Omnlbnaes,  warming,  884 

Onyx,  484, 686 

Opinm  in  India,  135 

Opfeioal :  duplication  of  lines,  88 

glass,  the  new.  94, 666 

illnslona,  868,  376, 574 

lantern,  its  ocnstruction  and  nse,  61,  108, 
198,171,979,467,643 
Opticians  and  lantemlete,  to,  661 
Optics :  microeoopic,  133. 141 

photographic,  18,  43,  67 

teleeoopie,  88 
Orbital  veloelty,  terrestrial,  486, 681, 674 
Orbits  of  the  planete,  176 
Organ:  434,679  _ 

American,  71,  96,  96,  116,  118,  187, 188. 
168, 169, 180. 184,  901, 904, 996,936, 94S, 
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blower  for.  491 

light,  160 

mattert,468 

pipe,  paint  for,  948 

pneumatf  Q  action,  66 

reeds,  618 

swell  In  the,  160,  318, 346, 418 

temperament,  446 
Oigannettee:  334 

and  pianistas,  631, 873, 886, 430 
Organ-pipe,  a  new,  340 
Origin  of  ittflnenaa  and  diseaae,  40, 61, 891, 

383,368 
Orionle:  871,443 

nnmbeslng  of  Pi,  197 
Orrery,  Philip'e  pstent  revolving,  189 
Osbo-pramier  battery,  17 
Orertnxsd  brsin,  860, 886,8861 449, 446, 464, 
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!bMBae,996 
_^pb«n,  amateur,  66 
PkefeopapUo:  bloe prlate, 988 
Be&tB,atHldt946 
id«e  ol  etan,  486 
,'16^49,67 
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thfOQgb,667 
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Pivot  diUb,  waUh,  46 
Tiaaer  obael^  Joramli,  987 
Pianola :  kvirilhme  of  the  dU taaoee  and 
ladU  tee8ocee  of  tbo,  449 

of  the,  940 


PUneti :  orbUi  of  the,  176 
PUaiag  derloe,  Nl«t*e,  86 
Plaaing*ap  thbi  etoff,  819 
PUnk,  the  burgeit  in  the  worhL  47 
Plant :  barometer,  artiflfllal«  660, 660 

oaitor^il,  994 

ginger-beer,  616, 079 
Plaster  on  hot-water  pipes,  668 
Plate,  dlTiilon,  447 
Plates:  aeoomolator, forming, 998 

icon,  enamelled,  819 

steel,  magnetised,  681 

striking  oat,  160 

Wimshozst,  fixing,  867 
Plating:  dynamo, 408 

elsotro,  140, 970, 971, 488, 666 

Blokel,  44. 970,  990, 887 

solatian,998,148,994 
Playing-eards,  aatiqiie  prees  tor,  809 
Plvmboos  oxide,  687 
Pneumatic :  action,  organ,  66 

tires,  137, 166, 900 
Poison,  eztermlnatioii  of  rats  witboat, 
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PohfflsatioB  of  light,  183 
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oeUBl^.  616, 686 
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steel,  864 
Polygoiis,  666 

Portable  electric  lamp,  99,  815 
Poeter  writing,  970 
Posts :  boring  holes  in  long,  909 

oak,  preeerring,  970 
Pote,  stoneware,  816, 887 
Potedam  speotrography,  488 
Powder  for  coating  moolds,  988 
Power :  and  heat  calculation,  188 
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heating,  of  gas,  897 
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of;engme,Iaereaslng,  19, 48, 838 
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resolTUig,  and  micioooope  tabe4ength, 
488 

tiaasmiaeion  of,  by  electricity,  446 

water,  909 
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819,866.463,619 

hints  in  boiler  deeign,  30,  80,  147, 918, 
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646,667 
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Preoipltatlng  gold,  838, 366,  377 
Preeerratloa  oC  arachnids,  flald  for,  688 
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hydranlle,  180,  664 

screws,  947 
Premure :  and  force,  687, 666 
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gauge  and  tharnumieterifor  hot  air,  636 

throogfa  pipes,  667.  680 

water,  19 
Price  of  mannfantnred  sflver,  606, 688 
Principle  oompoond,  669,  680 
Prineiples  of  harmony,  186, 199 
Printer's  roller  composition,  311 
Printing  without  silTer,  189 
Prints :  blue,  photographic,  986 

ferro-prai^te,  solution  for  writing  on, 
468 
Prismatic  compass,  449 
Problem :  887, 409,  494 

electrical,  997 
Process :  blue  copying.  46, 79 

new  mechanical,  for  reoetting  blont  flies, 
199 
Products,  injorloos  combastica,  491 
Progress  of  astronomy  in  1691, 499 
Projectilea :  494 
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ProlapsoB  ant,  404.i6l4,  636,  666,  679 
Prolonged  sleep.  664 
Proportions  of  cyiiaders,  469 
Propulsion,  jet,  87 

Pngh's  oushioned  tires  for  oyclee,  81 
Pulley,  903,  666 
Pump :  Abyssinian,  161 

air,  Boyle's  patent  impsared  reatilator, 
668 

donkef,  locomotlTe,  90 

for  loeomotife,  141 

foroe,  946 

hydrauUcigU 

steam,  408, 616, 686 
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Punt,  river,  96, 169,  90i;  996 
Pcs^:  876 

inbtrsotion,  616 
^rTometers,  71, 94 
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•    violin,  377 

Qo«ry,  engine,  1a9,  3ia,  679 
QntiSttoQ  in  arithosecio,  490,  ftd4,  664 


UAJBBlTBt  killing  by  eleotrioity,  867 
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Radiant     pointa,     the     obssrvation    of 

stationary,  371 
Badiants :  long  enduring,  880 

meteor,  90 
Badiated  and  reflsoted  dark  rays  of  heat, 

100,989 
Railway  :  electric,  motor  for  model,  999 

Great  Bastem,  618 

hundred  miles  an  hour,  electric,  670 

South  Bsstera,  989 

trains,  bumping  of,  688 
Railway's  engine,  L.  and  N.  W.  Greater 

Britain,  987 
Bain :  gauge,  measuring  glasses,  530,  637, 
666,  674,  679 

gauges,  reoording.  996. 947 

water,  filter  for,  669 

without  olouds,  606 
BaittbowB,  pseollar.  167, 197 
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Bain-making,  artifldal,  178, 846,  896,  469 
Ramie  culture,  164 
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71 
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969 
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Beoedlng  gums,  496 
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Bsgalatlng  damper,  386 
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wire.  180 
Ship :   and  shore,  oommonloatlou  with, 
608,839 
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Shunt* winding  a  Gramme  dynamo,  816 
SiberU.  iahaUlants  of.  980 
Sidereal :  univerae,  the  structure  of  the, 
38 

watch,  116 

—  time,  606 
Siemens's :  drum  armatore,  winding,  960 

dynsmo.  to  give  shoeks,  879 

Improved  eleotro-motor.  198 
Sight,  line  of,  determinstion  of  tenostrin 

motion  in  the,  677 
Signal  wires,  adjusting,  71 
Signet  ring,  stone  tress,  171 
Signwrittng,  989 
SUica,  904 
Silicate  of  soda,  346 
Silk,  waterproofing,  660 
Silver :  and  gold,  recovering  by  electricity  , 

cretin ^,  472 

md jufactured.  price  of,  604,  686 
oxidising.  181 
printing  without.  189 
Sliverioff  :  glass,  19, 10, 188 
metallic  mirrors.  679 
mirrors,  697,  446, 468, 619,  881,  676 
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BIlTnlng :  ■olotton  for  giMii  879 

ipeoala,  461 
Blmplez  gM  fontrmtor.  BM 
B&Bgle-iMedle  teltfiftph,  980 
8liigl«-€troln  bell,  MS 
Sink  pipe,  elMoiag,  814 
Biphon,  401, 4tl,  4U,  447 
Slates,  483,  il4 
Skflleton  leeT«e«  8<7 
Skin  eraptloD,  44,  79, 116,  sas 
Bleb,  merble,  SIS 
Sleto  triek,  the  "iplrlt,**  4S9 
Bledgee,  401 
Bleep,  proloaged,  654 
Bllde-TalTe  MUlng,  189. 908, 996 
Blofttioff  mttel.  1S9, 180 
Blojd  work,  988, 388 
Bmell  boocee,  49. 191 
Bmelting  Hon,  479 
Biiioke,680 
Bmokelew  ooel,  Ifll 
Snoking  e&d  teeth,  470, 678 
Bmoky  ehimney,  879 
Soekee,  918, 949 
Bnoir.ToloAiiie  rosk,  or,  88 
Boepbabblee,416 
Boeiettei,  uuttenr  eitroBomioal,  88 
8odA,dlicete  of,  946 
Bodlnm  vnelgem.  616 
Boler :  eltltade,  18, 88 

dlelnrbMioea,  40, 88 

light,  SIO,  881 

motion  in  epeoe,  176 

perelley,  886 
Solder:  188 

enelyiing,  669 

brew  eoloor  for,  879 
Soldering:  868,403, 

and  brudog,  189, 160 

eeek  iron,  866, 40S 
Bolttklon :  bores,  of  robber,  84 

for  gleei  eilTeriDg,  870 

for  wiideg  on  ferro^prwiete  prints,  468 

gUding,  46, 189, 160 

of  dextrine,  878 

plnting.SSS,  348,991 
Borei,  eleotrio.  140 
Boander,  Thomion'i,  806 
Sooads  ek  lee,  886, 863 
Boond-veTef ,  ref  raotion  of,  68, 84 
Boath-Beatom  railway,  S88 
Bpaee:  119 

of  fonr  dimeneloni,  88, 98, 114, 188, 188 

peet,  fntar»,  and,  70 

BOler  motion  io,  176  x 

Bpark  ooiL  688 
Sparking  dynamo,  117, 189 
Speetvogxapbjt  Potedem,  486 
Speetroioope,  diflraotion.  447 
Speoferoeeopef,      elementary      prinoiplet 
gOTcming  the  effidenoy  of,  for  eetro- 
nomioal  purpoteit  487, 466, 609 
Bpeotmm,  ■oiar^proinininoe,  pbotograph- 

ing-the,  88 
Speoula :  flexnre  in,  pieTention  of,  668 

■ilfering,  401 
Speed:  664 

armatue,  616 

oaloalatmg,  181 

gearing,  Heath'i  ohangeable.  198 

Indloator,  189 

nuudmum  loeemotiTe,  S89 

of  milling  eottem,  968 
Spiral  ipringi,  71 
Spontaneoat  eombuttioo,  47i 
Spriaga :  tpinl,  71 

•trength  of.  46 
Spriteeil  ▼.  gafl  and  boom,  471,  499 
Sqoare  bole,  boring,  879, 401 
Bqnaret:  mario,  49,  70.  98,  114,166,161| 
181,  909,  336, 944, 987. 809.  888 

naaik.  Itfl,  181,  909, 936,  9i6 
St.  Martin'e  ere,  886 
St.  Fftnl'B  oathedrel  oloek,  606 
Stoble  fittings,  3S6,  368 
Stain  on  linen,  Oondye  floid,  337,  948 
Stamping  letter*  on  wood.  486 
Stand :  for  teletoope,  18. 71, 116 

phetographlo  enfargemente,  946 
Standard  angle  for  Uthe  oenties,  43 
Staple  drlrer,  *'  W.  and  B."  patsnc,  167 
Star ;  flotlng  and  bnmptioninese.  611 

magnltndetf,  14,  88.  88, 86,  90 

new,  in  Aariga.  674 

of  1800.  in  the  Andromeda  nebnla,  360 

testa,  806,  849, 896 
Stan :  S06,  986 

anomalous,  and  ottier  Tari&ble  nebalsa, 
988 

bijghiest,  the  twelve,  916 

doable,  14 

OTolution,  and  age  of  the,  848 

Akint,  606. 610 

fixed,  proper  mottona  of  tbe,  417 

magnitndes  of,  photemetrio  and  photo- 
graphie.486 

motions  of  the,  proper,  488, 681 

ehoottng,  674,  681 

talking  wiih  ihs,  66 

taet,880 

variable,  980 
Star-testi  wented,  963 
Static  eleotrloal  motois,  868 
Statoary,  498 
Steam :  blower,  fnmaoo,  90 

boUer,  eauU,  499 

boiling.  78 

gangs,  616 

gBMratoe,  Beipollet  Inatantineoas,  431 
jeetor,  667 
notae  of,  616 
orgaa,688 

pipe,  oentring  abort  >ngthi  of,  899, 819 
p«rt,  model,  180 
pemp,  408, 484, 616, 686 
■teenaf  gear,  877 
tvHBWi^  engtaea,  96 


Steam:  triayele,980 
Steamboats,  Thames,  187 
Steam-boiler  saf  ety-vaWe,  879 
Steam-engine,  oondenainf ,  819 
Stsamen.  Atlantio,  ooal  burnt  on  the, 

got 

Steam-jet  oopola,  664 
Bteatnaldps,  Bristol,  471 
Steel:  anoient  Bgyptiana,  did  they  nee? 
968,987 

and  iron,  deeompoaltion  of,  946 

artioles,  blnelng  email,  888 

ooloorlngi  119 

entting,  91 

gUding.  96 

hardening,  914 

pletse,  mafrnetialng,  681 

polishing,  864 

aoftening.  908 

wire,  magnettaed,  9S7,  S89 
Stellar :  oloster,  Peieei,  88 

Bpsetra,  rhythmleel  groan  of  hydrogon 
lines  Tialbls  in  many,  84 
BUoks,  dsal,  ebonidng,669 
StomaiDh,  oanoer  in  the,  79  * 

Stone,  artifloial,  864 
Stoneheage.  114. 188, 167 
Stoneware  pots,  816, 887 
Storage  :  batterlse,  ewiteh  for  ehaiflng, 
from  are  eironit,  488 

oells,  117 
Stove :  dxaoght,  878 

gas,  a  new,  114, 998,  941, 987 

slow-oombaetion,  116 
Strain  of  engine  belt.  489 
Btraaburg  torpeotine,  948 
Strength :  of  eleetro-magnets,  888,  447 

of  springBb  46 
Strem,  on  eleotrio,  89 
Strophanthns,  408 

Btadenta:  ohemlatry  for,  64, 190, 808, 844, 
886  648 

geology  for,  98,  81, 196, 187, 170, 919, 966, 
364, 408, 484,  478 

microeoopy  for,  preotloa],  186,  146, 167, 
178,  191,  »S,  967,  377.  399,893,  848, 
868,  887,  410,  481,  466,  477,  499,  691, 
648,667 
Snbetltnte  :  for  glaaa,  160 

rabbsr.  87 
Sabtraotion  panle,  616 
Solphnr  in  eoal  gae,  479, 489 
Snlphurio  aeld  :  for  aooamalator,  169 

mannf  aotore,  448 

nitrogen  in,  181 
Sun :  91 

bodies  eroseing  the,  88 

oomet  oromlng  the,  88 

earth,  and  the,  674. 680 

lamps,  end    aemMnoandeMent  lampe, 

passage  of  the  plane  of  Satom's  rings 
through  the,  486 

throwing  an  image  of  the,  on  to  a  Bcnen, 
680,668 
Snndial :  176, 814, 418, 688 

to  make  a,  gnomon  inelnded,  out  of  a 
alngle  piece  of  paper,  809 

traTeUer'e,  the,  418 
Son'e:  dlstanoe  and  parallax,  449 

light,  388. 807 
Boneet:  on  Chimbonno,  486 

phenomena,  118 

pink  streamera  after,  491 
Sonapota:  681 

swarm  of,  608 

▼isible  to  the  naked  eye,  808 
Sarfeoing  for  wood  engiarer'a  bloeka,  S9B 
Somames  of  Jews,  18 
Snrreytag,  888 
Swell :  in  the  organ,  160, 818.  846, 418 

pedal,  balanoed.  813,  886. 878, 401 
Switoh  for  oharging  storage  batteries  from 
an  eireuita.  488 


TABLS8.  geographieal,  188 

Tatnted  beer,  846 

Talking  with  the  atut,  66 

Tamarind  wins,  388, 403 

Tangent  galranometer,  981 

Taiuc,  lantern,  484 

Tanks,  ereaaote.  faatenhMT  ooyara  of,  180 

Tap.  water,  boaiing.  819 

Tapers  and  oone  fitting,  683 

Tapholder,  safety  drill  and,  888 

Taonton  dynamo,  488 

Taxation  of  inventosa,  patent  feea,  68, 93 

Taxidermy,  816 

Tea  drinking,  904 

Teek,689 

Tears,  the  phyaiology  of,  869 

Teohnioal :  edneation,  811, 888, 499 

gas  analysis,  946 
Teeth:  408 

and  smokiag,  470,  678 

artifioal,  fro  a  a  hygienio  point  of  view. 

Telegraph,  aiagle^eedle,  990 
Telegxaphiag    withont    wlree,   Bdiaoa's 

method  of,  614 
Telephone :  91, 816. 866, 494, 686 

and  bell  eonneetiovs,  968, 371, 890 

meohanioal,  489 

reoeivezs,  elieking  notse  in,  867, 409 
Telephonea,  403 
Telephonia  apparatus,  Howard'^  improfed, 


Teleeeope :  91, 188,  177,  968,  871, 818, 
866,877.681 
angle  new  of,  886, 864 
astronomioal,  807 
field  of,  aagalar  anbtease  of,  807 


Telescope :  flare  In,  916 
gange,  677 
glaes,888 

marine,  176 

etand  for,  18,71,116 

atreet,888 
Teleeeopes:  316,849 

and  troopships,  91, 183,  606 

aotro,  73, 88. 188 

correction  of,  166 

snitable,  and  Tempel-Bwift  cornel,  860 

teate  for,  896, 681 
Taleeoopic :  deflaitlon,  and  ahraba,  916 

field,  916 

opUes,  86 
Tempel-9wif t  oomet :  a  searoh  for,  91 

and  snitable  teleeoopes.  860 
Temperament,  organ,  446 
Temperatnxe  indloator,  eleotrloal,  998, 813 
Tempering  clay,  369 
Terebenedriera,  79, 169. 180. 883 
Terreatrial :  orater-rings,  990 

eyepieoe,  188 

magnetism,  the  direct  actton  of  aolar 
distor canoes  on,  40.88 

motion  In  the  line  of  eight,  determination 
of,  677 

moontaina  on  the  moon,  daring  a  lonar 
eolipae.  the  shadow  of.  449 

obeerratlon,  objse&-glaaies  for  eeleatlal 
and,  188 

orbital  Tdooity,  486, 686, 674 
Tesla's  experinMnts  in  eleotrio Ughtlag,646 
Tset :  objects,  860 

oil,  188 

atars,  880 
Testing :  battery.  46 

eleotrloal.  44, 96 

for  tin,  498 

internal  reaiatanae  of  battery,  494, 616, 
689,  667,  679 

nungsnnsn,  189 
TMtj:eiar,808.849,  896 

tel»soopee,806,681 
Tee&*stars  wanted,  930 
Textt>ooki  on  meohanlos,  180 
Thames  stesmbcats,  187 
Theory :  and  praetlee,  64 

ether,  167 

of  the  Winuhnrst  auehine,  397 
TheopBthy,  904, 819 
Theoeophy,  98, 184, 176 

and  ether,  113 
Thermo-dynamios,  686 
Tneroiomoter  :  for  hot-air  and  presanre 
gauge,  686 

mlnimam,  473 
ThermopUe.  849, 471 
Thsrmoetats.  371 
Thomson's  sounder.  806 
Throat,  870,  391.813 
Tidal  action  and  lonar  rotation,  368 
Tide  gauge,  409 
Tlght-laeing,  efleots  of,  634 
Tiles,  hip  and  valley,  116 
Time  :  equation  of.  443 

watch,  a  sidereal,  606 
Tin :  recovering,  from  wote  tinplate,  316 

teati  for,  488 
Tinning  copper  ntenaila,  496 
TinpUte.  waste,  reooverlng  tin  froa,  916 
Tires :  bicycle,  137. 166 

for  cycles,  Fogh's  oushioned,  81 

pnenmatia,  187, 166, 300 

welding,  460.  613 
Toad,  the  venom  of  the,  183 
Toes,  distorted,  li6 
Tool-ohaet,  a,  and  how  to  make  it,  383 
Toolholder,  tbe  Scotia.  93 
Tools  :  a  tew  handy,  86 

magnetism  in,  149 
Tordon :  898 

balance,  449.  499,  618,  685,  666, 678 
Tourmaline  in  the  Shan  Stacee,  86 
Tra^ve  reaiitanee  on  inclines,  188 
"Trainer**  ojole.  Quignard's,  418 
Trains,  railway.  Damping  of,  688 
Tramway :  engines,  steam.  86 

extensions,  469 
Tramways,  cable,  800 
Transfonner,  78, 816, 867 
Transmitter,  Haaniogs.  661 
Traaalt  of  Jupiter's  third  satellite,  111 
Transit-taking,  personal  eqoation  in,  968 
Transmission  of  power  by  electrieity,  446 
Tiapeslam  of  Ononis,  860 
Traveller's  eondial,  the,  418 
Travelling  baskete,  ladles',  116 
Tieadle,  laihe.  408 
Tressora,  the  "  hoasekeeper'e,*'  416 
Tree,  a  remarkable  Galifomian,  146 
Trick,  the  "  spirit  alata,**  489 
Tricydle:  408 

ateem,888 
Tkigonometry.  disttnos  by,  680, 687 
Triple«zpanslon  enginse,  188 
Troopehips,  and  teleseopos,  91, 183, 606 
TroploB,  asvonoaiy  in  the,  91 
mronghs,  eement  for  glass,  71 
Truffles,  78, 116 
Tube-length,    mioresoope,  and  reeolving 

power,  488 
Tubes :  gauge,  bending,  180 

piUse,73 

speekled,  and  spotted  objeot-glaseea,  630 

vaeuom,  837, 400, 688 
Tuning  pianoforte.  488 
Tunnel,  St.  Olalr,  the,  168 
Tnrbine:  986 

for  eleotrio  llgbt,  616 
Tarning:  and  boring  engine  eylinders, 
448,613 

and  pclishlag  serpentine  marble,  478, 498 
Tarpentlne:  and  glycerine,  994 

Sizasbmqg,  846 
Twist-driU :  667 

grinding,  898 


Type  gas-engine,  eompresaian,  44 
Type>mstal  and  eores,  OMtlng  in,  679 
Typewriter  ribbona,  71, 499 


UNDEBOBOUVD,  eleoliieel  onble, 
164 

Unf  ermented  wine,  96. 888 

United  States :  cutlery  exports  to,  184 

naval  observatory.  680 
T7nltB,  electricel,  141 
Uniforsal  galvanometer,  Tarley's,  901 
Universe,  sidereal,  the  stmotare  of  the,  88 
Upright  writing,  188 
Uraana :  and  Ni^ptone,  916 

path  of,  640 
Uaetul  clamp  for  wheelwrights,  484 
UteaaUs,  copper  :  cleaning,  991, 818 

—  tinning,  416 


VAOOZV  JlTION,  661 
Yaeuum:  388 

re  the,  900 

tubes,  887, 400. 688 
▼alley  and  hip  tilao,  116 
▼alleys  and  moontains,  604 
▼alves,  nday.  90 
▼aaishlng  lady,  the,  169 
▼aricoee  vsine,  79 

▼arley'e  universal  galvanometei^  901 
Varnish :  copal,  814, 886 

violin,  868 
▼at,  wood,  117 
▼egetation,  growth  of,  91 
▼eins,  varlooee,  78 
▼elooitiee  of  falling  badies,  661 
▼eloelty :  of  dynamos,  616, 686 

arUtal,  terrestrial,  486, 686. 674 
▼endellnus,  464 

Veneering  of  fumltaie,  pbotogmphic,  988 
▼enom  of  the  toad,  the,  188 
▼entitator,  Boyle's  patent  improved  air- 
pump,  668 
Venus :  183, 176, 180 

and  Jupiter,  ooojunetlon  of,  606 

and  tCeroury,  448 
Verbaicum,  898 
Vermin,  body,  904, 884 
Vertioal  boilers,  heating  surfaoe  of  small, 

488,653 
Viace,  Prof., "  F.B.A^."  and,  197 
Vineyards  in  Russia,  174 
Violin :  876 

cooetraotion,  novelty  in,  810 

how  to  make  a,  6,  68.  107, 148, 189, 867, 
368,383.836.397 

makiag,  68,  197,  328,  853,  873,419,610, 
683,561,578 

matters,  446, 466, 466, 486,  510, 660 

qnezies,  377 

varnish,  863 
Violins,  «  Berliner**  and  ''Fiddler,**  46S 
Voice  culture,  116 
Volatiliaation  of  Iron.  18 
Volcanic  rook,  or  snow,  88 
▼oloanoea  in  the  moon,  916, 997, 318 
VoltDieter :  971. 416, 681 

and  ammeter  eomblned,  71, 117 
Voes,  msobioe,  defective,  471 


WAIiXINO-STXOK,poliahing  ebony, 

71 
Wall  diagratas,  935 
Warming :  houss,  616 

omniouses.  894 
Washers :  gange -glam,  980 

softeoing  rubber.  906, 819 
Weeted  food :  67,  94. 115,  135, 166,  901 

and  famine  expedieati,  178 
Watoh :  astro,  906 

lever.  140.  971. 991 

pirot  drills,  46 

eidereal.916 

—  time,  606 

Watches,  magnetised,  371, 891 
Water :  as  a  medicme.  908 

colours,  preserving,  970 

diatiliei.  for  domestic  aee,  496,  448, 486 

fresh,  from  sea-water,  483 

germ- free  drinking,  164 

hot,  9J3 

indieator,  666 

motor.  43. 687,  680 

—  light  obtainable  from  (H.?,,  378 

—  transmission  of  pawer,  669 
power,  369 

pressure,  19 

rain,  filter  for,  660 

raising,  189, 801 

supply.  176 

support  in,  160 

tap,  bmndng,  813 
Water-gaa.  888 
Water>motor :  946 

an  improved,  488 
Watsrproof.  906    « 
Waterproofing  eilk,  680 
Water-wheel,  overahot,  664 
Waterworki,  ICsrtlal,  88 
Watery  comet,  a,  874 
Wax,  modelling,  949 
Weather :  eyelono,  440 

K 'ass,  44 
Oieatar,160.181 
Weight-power  to  drive  fans,  dio.,  98 
WelaiQg  tires.  480, 619 
WhttAMcoao's  bridge,  496,  614 
Wheel,  'seape,  486 
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Wtetl-«BfttiBf,«0 

^    ■     "     r,ro 

IwslChU,  vNfal  olamp  for,  484 
i«lMtaioil«Ddle,4S 

MhlBA,  tl6, 887, 49S.  689 
aadooi  npwjmmti  with  the, 


t^wy  of  the,  8ir 
■,flzlnff,8if 
Loni*!  Mtcnetisfinfliieaoe  mMhine, 

tuiuiaA.168,409 
,96,818 

ernetnn,  108.  IM,  680 
fl.  908,  Sir,  856 
80,901 
fvboel,4n 


•a  ImpioYed,  Mr 
joiBli^  olwnlaf ,  817 


Win :  ead  eltetro^nagiieti,  reUtion  be- 
twe«ii|»9 
betterf  for  taeondeieiag,  46»  188 
eleotrtcL  bfokea,  949, 969,  980 

Sage,  lloKlleh  ead  Ajutrloen,  496 
w,  MBiitanee  of,  188 
Japuinlogroimd,  888 
■hiurpuilDg,  180 
iteeC  AAffiMtlfed,  997, 988 
Wine :  edjoitlng  ilgnel,  71 
telegnphiog  without,  Bdiioii'i  method 
of,  894 
Wolf  rem  miatng  in  New  Zeeleadi  76 
Wolfe  psHodlo  oomet,  66, 88,  HI,  184, 166, 

177, 197,  940 
Wood :  engMTsn*  blookByinrlhQliig  lar,998 
paper.  78 

pnewrretiTe  for,  970 
■ewe,  devloe  for  olcealng,  199 
■temping  letten  oo,  496 
tate,Uf 


06,  118,  188,  188,  180, 


Vood- 
WooUMTboal 

901,998, 
WooUflQ  goisdi,  ibrnnken,  818,  886,  488, 

684 
Work:  borat-wodd,  180 
good,  end  good  weye  of  dotng  It,  168, 


loooBotlve.  487, 488 

mioroteope,  end  netiuel  hliterj,  new 

flnld  for,  870 
slojd,  98B»  988 
Workmeo,  heelth  of,  end  hTdrofluorio  edd , 

86 
Workshop :  660 
««ierg«noiee  in  the,  68 
floor,  877 
heeting,  990 
Wodd,  the  lergeet  pUnk  i&  the,  47 
Worm,  geer  oo,  180. 
I  Worry,  bceia,  468 


IZ. 


Writing:  porter, 970 
Dprlght,188 

Z7i:.OPfiOBrfl,968 


T AOHT.  model,  168,  948 
Yeeit,  78, 96 


ZZVO:   669 

bUekiiig.88r, 

ohloride  of,  end  dhromlo  eeld,  betterj 
with,  117 

ertreotlnc  leed  from,  188 
Zinei :  mad  eerboae,  beet  eneagemeat  of  i 
188 

Laelaeehf .  eleeolDg,  681 
Zither,  Hiekli  aoTOl.  686 
Zodieoil  light,  thOk  916, 676 
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ILLUSTRATIONS. 


AUOaSSOBIBS.  Untam,  298 


r,9 


for  eharglng.  iiiggMtid,  688 
objeel-glMi,  new  f oim  of,  er 
itilator,  Bof toll  impvoTed,  168 
Utf,  anviBolfttor  for,  88f 
oazTent   motan,  oonrtwier 


.■olaral8 

t :  glMi  blowliig  for,  400, 488 
ik  for,  100, 186,  S98,  861, 470, 888 
fBctlMl  Bhotogntphy  for,  884, 888 
Ami  Trii  ol  boMwaz,  406 
Aaf,  ptotopm,  879 
8— ■nriater  for  teniglmr  alarniB  887 
fbr  sUying  eards,  000 
.       _     of,  876 
toiuk»,88B 
888 


puti  of  eng  Inoi,  804 
dxlTlng  oiook,  818 
'    :,  801 


■lariii,878 

wnw,  686 
nidtel,48 


BAXaUrOBD  iwsU  pedal,  818, 886 
Am«i»  biBslBg,  878 
»iBonEaB,tteel,484 

■vitoh  for  ohargliig  Btoimge 
fna  an  olronitB,  484 

:■  ourboD,  888 


^  , chloride  of  BOirer,  100 

Tahmle'ii  oxide  of  oqpper,  88 
^-^^  -  iBtanal  ratSeiMioe  of,  887 
1^  boiiDg  bit,  110 
~  1110^488 
.fordkop,886 

—  to  elook,  117,080 
ooniieetioiii  and,  889, 860, 890 

.889,868,890 

—  kiale  for  bMgen  of,  106 
kxptntor'a,  468 

,amM  etiMhment  for,  884 
giowid,  pliotognplij  on  a,  189 
— riWng,  878 

_  pn:  Mooc^  improred,  816 
nifMlinli  beasoUna,  418 


.  _  pnottoal  hlnti  in,  81, 80 
SIJ^801,488 
let,  481 
V.  bandy,  848 
n  hanging,  541' 

engine,  818 
1,110 


90ifeB,808 

faetaal 


faetaatagt-fw,  146 

,«,18l 
imsrored  Bi^-pQmp  ▼entilator,668 
-  baadaawa,878 
ii«%htofipar,449 


478 

nam,  flndiag  a  fanlt  in,  188 
.p,416 

aannneiatoir  for,  887 


»«.*  mm  oryogan,  188 
leqpeetlag  the  l«i%  861 
— p-~MaiiBih«,984,888 
-^  one  kind  or,  888 
lH:dHigBii«,109 
■■Ihod  of  entttng,  487 
■■^HHMot,488 

i  6iamenti  in  lampi,  484 
aotfqae  pMi  for  playing,  609 
— '•benah,466 

neaeh,  ehamnion,  189 
ia  lead,  804,  Si 


d»  and,  840 
itetlraftti  ef  pipe,  818 


Ohemiatryloff  atodents,  64,  190, 808, 844, 

Ohew  board,  pooket,  676 

Ohiniing  olook,  how  to  ooaitroot  a  quarter, 

Ohnek,  Jordan'a  planer,  887 
Olamp  for  wheelwright!,  484 
Oleamng  wood  saws,  199 
Olook :  aetronomleal  drlTlng,  818 

eleotrlo  bell  to,  117,  660 

how  to  ooutmot  a  qnarter  ohlmlng,  86 
(Sookmaklng,  876 
Oomet :  Tempel-Swlft,  860 

Wolf  1,  path  or,  6, 106 
Oondenier  for  alienating  onrrent  moton,  9 
Oooneotiotti :  bell  and  telephone,  899, 909, 
890 

for  oompoond  wound  dynamo,  680 

of  nagneto-eleotrie  "in^^^'nti  181 
Oontaota,  floor,  886 
Copper  oxide  battery,  88 
Oomer  futeningi  for  boxes,  146 
Oxane,  liae  of  ban  for,  87 
Orank  withoat  a  dead-point,  488 
Oryogen,  CaUletet'i,  198 
Onrrs,  eqoatioa  to,  686 
Oatter-bar,  Haydon'a,  640 
Ontting  corns,  487 
Cycle,  aalgnard'a  trainer,  418 
OydcB :  Jnno,  646 

Pagh'a  cnihioaed  tires  for,  81 
Oydoetat,  the,  846 
Oyllnders.  boring  and  taming  engine,  618 

DB  AD-POINT,  orank  withoot  a,  488 
Desifcn,  boiler,  hints  in,  81,  80, 147, 818, 
808.488 

Designing  cams,  100 

Dialling,  444, 467 

Difrereadal  oaloaloa,  600 

IMstanoe  by  trigonometry,  680 

DlTiding  system  for  wheel-oattiag,  470 

Dog,  new  lathe,  860 

Dialling :  and  the  ellipee,  988, 809 

Stephenson's  soadial,  368 
Dog,  milling  machine,  671 
Drawing:  geometrical,  180 
DriU :  jiga.  188 

pad,  nsef  ol,  418 

safety  and  tap-holder,  889 
Drilling  maehiaes,  notes  on,  808 
Drills,  twist,  grinding,  888, 60S 
DiiTing  dock,  astronomical,  818 
Dynamo :  48 

and  motor,  Bdison.  68 

oonnections  for  oompoond  wound,  680 

BQggeitloa  for  a  small  for  aoeomnlatn 
charging,  668 


BABTH :  projectiles  and  the  rotatioo  of 

the,  487 
BeUpse,  Innar,  819 
Bdison :  carbon  battery,  888 

dynamo  and  motor,  iB 

lamp  aooketi,  670 
Bdlson's  method  of  telegiaphing  withoot 

wires,  696 
Uectric :  bell,  for  shop,  866 

bell  hangers,  hints  for,  106 

—  dock,  117,680 

flie  alarm,  847, 868 

lamp,  portable,  91 

light  lUUng,  pxactieal, 
819 

railway,  hundred  miles  an  hodr,  870 
Hleotrioal :  motors,  static  367 

nomenolatnre,  88(8 

temperatore  indicator,  818 
Blectildty,  antiseptic  power  of,  elootro 

mieroMopic  slide  for  tsstiag.  196 
Blectro-plating,  praeUcal,  688 
Bleotro-magnet,  816 
neoCro-microsoopie  slide  for  testing  anti- 

septlB  power  of  eleetridty,  186 
Heetco-motor :  aiemoB's  fanpiofed,  188 

simple  form  of,  196 
Blaetro^tophore,  99 
■Iwtroitallee,  ezperimenti  in,  487|  876 


168,888,819,488, 


BlUpse,  diaUlng  and  the,  818 
aUiptle  arc,  length  of,  676 
Baoo-skeletons,  monldon',  497 
Bngine :  eyUnders,  boring  and  tturniog,  613 

gas,  new,  178 

—  tinplate  gas  bag  for,  469 

hot-air,  468 
Bnginee,  aasembling  parts  of,  604 
Bqaalion  car? e,  886 
Bqnatoreal,  motion  for,  311, 886 
Bscapement,  gzayity,  easiiy  oonstnieted, 

668 
Bxo-4keletoiis,  monldexs',  841 
Bxperiments :  in  electrostatlei,  487, 676 

with  the  Wimshorst  machine,  eurioos 
167 
Bye,  photographic  Tiew  and  the  human, 
189 


FAT  in  milk,  estimating,  438 

Jhkare*s  regenerating  battery,  89 

Filee,  mechanical  process  for   resetting 

blunt,  191 
Fixe:  alarm, eleotrie,  147, 868 

extlngnieher,  889 
FlttinR :  7, 106. 184,  884,  978,  386,  886,411, 

480, 631,869 
eleotrlo  Ught,  praetlcal,  168, 868, 819, 458, 

818 
Flame,  new  experiments  iUastratiag  the 

nature  of,  803 
Floor  contacts,  366 
Foot-power  saws,  408, 480 
Fbroe  pump,  847 
Frame,  heatbg  garden,  168 


aAIiVANOXSTBB,  Unesma's,  886 
Ghtfden  frame,  heating,  168 
GtaM :  engine,  new,  179 

—  gas-tMtg  for,  469 

generator,  simplex,  866 
Qmge  :  sorew-entting,  888 

teleseope,ff77 
Qearing,  changeable  speed.  Heath**,  196 
Qenerator.  sdlmplsx  gas,  866 
««ology  for  students,  16,  88,  186, 170, 818, 

866, 364, 408, 478 
Geometrical  drawing,  160 
Qkm,  subetitnte  for,  160 
Glass-blowing,  amateur,  400, 466 
Gold,  precipitating,  877 
Good  work  and  good  ways  of  doing  It,  188, 

887 
Oougee,  inside,  864 

Gravity:  escapement,  easily  constmoted, 
668 

hoist,  simple  and  efficient,  860 
Great  Bastern  locos.,  188, 818 
Qriading :  polisblng  and,  847 

twist  driUi,  888 
Goamerins  Tlolin,  dlmensimis  of  a,  466 
Guerioke,  111 
Goignaid'a  <*  trainer  "  cyele,  418 


HAVD-BB8T  to  lathe,  fixing,  848 
Uandf  tools,  a  few,  87 
Hanging  bookcase,  841 
Harmony:  10 

prlnoiples  of,  136, 199 
Hart*s  Chloride  of  silrer  battery,  109 
Hawthorn  looomotlTe,  467 
Haydon's  cutter-bar,  640 
Heath's  changeable  spesd  geadng,  196 
Heating :  garden  frame,  106 

hotwater,  141, 903 
Hlcks's  noTel  sither,  886 
Historical  locomotiyes,  18 
Hoist,  gravity,  880 
Holes  m  long  posts,  boring,  809 
Hot-«ir  engine,  468 
Hotwater  heating,  149. 803 
Howard's  improyed  tsilsphflnle  apparatus. 


mOsB  an  hour  itosttis  nilwvi 


Hundred 
870 


Hydrogen :  lines  In  stellar  speotra,  rhyth- 
mieal  group  of.  86 
preparauon  of,  618 


lOB  MAOKIVB.  ImpioTed  460 
Incandeecent  lamps :  181 

noTclties  in,  886 
Ineabstors :  179, 188, 181, 140, 864 

regulators  for,  368, 808 
Index,  lathe,  888, 888,  383, 878,  428 
Indieator,  elsotrical  temperature,  318 
Indicators,  electrical,  868 
Inflnenoe    maohlne,  Wimshnrst's   slter- 

natlag,  810 
Inside  gouges,  364 


JTiaS,  drill,  188 

Jordan's  planer  dmck,  887 

Juno  cycles,  848 

Japitsr,  conjunction  of  Venus  and,  606 

Jupiter's  satellites,  88 


KBHTON  pipe,  388 
Klln,4S8 


I«AD7,  the  vanUhing,  168 
Lalaade's  oxide  of  copper  battery,  88 
lamp,  arc :  how  to  make,  883 

small,  886 

sockets,  Bdison,  870 
Lamps :  ineandeeoent,  181, 484 

—  novelties  in,  886 

portable  electric,  98 
Lantern:  acoessalee,  199 

optleal,  construction  and  use,  81,  103, 
188,171,879,643 
lAthe :  dog,  new,  368 

fixing  hand-reit  to,  848 

index,  888, 888,838,  878^  418 

rest,  motion  for,  496 
UthewcKk  for  amateurs,  100, 186, 188, 861, 

478.863 
Lead,  casting  In,  804, 818 
Lens :  calculations  respecting  the,  381 

mirror,  306 
Lightainff  photographs,  467 
Lineman's  galranomster,  868 
Link  motion,  316 
liquids,  devioe  for  raising,  671 
LocomotiTe,  the  Hawthorn,  467 
LocomotlTee :  GJkR.,  188, 618 

historical,  16 

SB,  889 
Lunar  eelisse^  819 
Lyr»,  epsilon  *  and  ',  849 


KAOHIHB :  lo«i  ImpvoTed,  460 

mitre  ontting,  86 

mortising,  9 

Wixnsharst.  thsory  of,  897 

WlmshursVs  altsnstlng  infloenee,  810 
Mff******* :  drilling,  notes  on,  808 
Magic  squares,  48,  70,  114,  188.  808,  844, 

147,187,808,838 
MagneL  electro,  316, 
ICagnetic  attraction,  180 
lugneto-eleetrie  machines,  oonneolicns  of, 

181 
]Cars,448 

Hfechanlnal  motion,  478, 614 
Metal  for  mouldhiglinto  glass,  488 
Microphone:  688 

patent,  expiration  of,  77, 148 
Mfaroscoplsal  seotloas,  ontting,  848 
Mierosoopy  for  stodents,  nastioal,  188, 
146, 187, 191, 1U,167, 8^,888,888, 343, 
U8, 887, 410, 481, 466, 477, 488, 811, 647 

Milk,  estimating  fat  in,  438 
Milling  maohins  dog,  671 
Mirror  lens,  606 
Mirrors,  sUrering,  638, 876 
lOtM-enttlng  siashlBet  88 
Monooyele  :  ITS 


di. 


XABCB  U,  l»f. 


]       ILLUSTRATIONS. 


L   JMuw^toYoL,  LIV.    J 


Moor*!:  Improved  blowpipe,  115 

idMookmg  retort  ttand,  488 
MortiiABg  BMhine,  0 
Miotloii :  for  tqiiftCoieal,  111,  8tS 

link,  816 

meebanloal,  478. 614 
Xotloni :  eem,  488 

poz»Uel,  194 
Motor :  oad  dyiiABO,  Bdlwa,  M] 

imteri  improTed,  488 
IColon :  ooadenew  for  elfternftting  our- 
rwt,8 

■tetioelflotvieftl,887 
Movldon':  endo-ekeietoiia,  417 

Oi.o4kel0loni,  841 
MaA  iNwda  for  organetkei,  onttinff,  818 


HABIK  eqaurei,  188, 181 

Naliaoof  fUme,  experloMBti  illoitntiiig, 

80S 
Keptune,  path  of,  177 
Nlet**  plaalng  de?ioe,  86 
Vomenoleton.  eleekrioal,  886 
Nolei :  on  dxilUag  mnohinei,  808 
■hop,  68 

OBJXOI-OLA88,  now  form  of  oobi*- 

BintlOi  67 
Oplloil  Imtom,  oonttonotlon  and  nie,  61, 

108, 188,  m,  97»,  8a 
Onen :  pip^  bow,  840 

pnoametie  Mtloa,  86 

■loolboraln,484 
Orgnaettet :  894, 849, 966,  Ut,  Vt,  898, 490 

onlting  mmio  fqr,  899 
Osygen,  propontlon  of,  648 
OooBOb  oMnBMniel  mnnnf notim  of,  60 

PAD,  dzOl,  naefnl,  418 
7oqntUn*0  beiuoline  blowpipe,  418 
FMollel  motions,  194 
Falh :  of  Heplnno,  177 

of  Urmnne,  649 

of  WoireODBMt,  i,  106 
JPedal,  biUnoeed  eweli,  818, 886 
Fluni08ii4>b:  996 

bow  to  eonetmot  o,  79, 169 
Fbofeograpbio  riew,  end  the  hamtn  eye, 

199 
Pbotoffipbi,  lightning,  467 


Fbotognpbj :  on  a  black  gronad,  119 

pimetieal,  for  asuteen,  914  989 

raggeitloDfl  In,  888 
Fianiatai,  881,  879 
PiooaTcs'i  laah  fastener,  164 
Pipe  :  eentafing  short  lengths  of,  819 

Kenjon,  88ft 

new  organ,  940 
Planer  ohaek,  Jordaa'k,  987 
Fltntng  derlee,  NIst's,  86  ' 

Plates,  itriking  ont,  118, 160 
Plating,  eleotro,  pnetioal,  566 
Pnenmatio :  action  for  organ,  66 

tires,  900 
Pooket  ohess-bosrd,  676 
Polishing  and  grlndiag,  847 
Proeipltatlag  gold,  877 
Press :  anttqne  for  playing  oaxdi,  608 

Borews,S47 
Frojeotllss  and  the  rotation  of  the  earth, 

487 
Prolapsus  anJ,  679 
Fash's  OQshioned  tires  for  ojelcs,  81 
Puflej,  908, 517 
Pnmp :  f oree,  947 

Taonnn,  900 
Pnnt,  rlTor,  95, 159,  901, 995 


BADZAL  azle-bozes.  48 

Ballwsy,  eleetrio,  hmidred  mllss  an  boor, 

670 
Balslng  Uqolds,  doTiee  for,  571 
Bef  raotion  of  sound  waTse,  68 
Begnlators  for  inonbators,  868, 508 
Beeettiog  blnnt  flle^,  meohanieal 

for,  199 
Beeistanoe :  adjustable,  970, 877 
of  battery,  testing  Internal,  657 
Retort  stand,  Moor^s  lelMoeklng,  486 
BiTor  pnnt,  95, 169, 901, 995 
Boor,  496 


SAILIfra  boats,  948 
Pesh  fsstener,  Picoarer's,  164 
Satellites  of  Jupiter,  89 
8aws:  brasioff  band,  878 

dsTiee  for  cleaning  wood,  199 

foot*power,  405, 480 
Sootia  tool-holder,  98 
Berew,  an  antomatie,  686 
Borew-ontting  gauge,  988 


Eerewi,  prees.947 

Boribingblook,876 

Seotioiis,  ootting  micNoeopieal,  948 

Serpollet  boiler,  481 

Shaping  attachment,  801 

Shop :  bell,  eleetrie,  886 

notes,  69 
Siemens'  Improred  eleotro-motor,  198 
SilTerlng  mirrors,  689, 676 
Sledges,  409 
Soap  bobbles,  416 
Sedkets,  lamp,  Bdison,  570 
Solar  altitude,  18 
Boand-waTos,  refraetlon  of.  68 
South  Bastem  snglncs,  989 
Spar,  breaking  weight  of,  449 
Bpeotra,  rbythmioal  group  of  hydrogoa 

linee  in  stellar,  86 
**8pirit>' date  triek,  480 
Squares  :  magio,  49,  70,  114, 166, 908, 944, 

987,809,889 
nacOt,  169, 181, 909 
Stand  for  telescope,  116 
BtaplO'^rlTer,  W.  aad  B.,  967 
Star  in  Auriga,  new,  676 
Static  eleetrleal  motors,  867 
Stephesnn's  sundial,  806 
Students :  ehemfstry  for,  54, 180,  808, 844, 

186,544 
gsologyfor,  96,  89,  196,  170,  919,  956, 

977,864,406,478 
microscopy  for,  196.  146    167,  191, 919, 

957,  999,  899.  848,  868.  887,  410,  489, 

466,  477, 499,  611, 647, 567 
Sundial :  418 
making  ont  of  a  single  pleoe  of  paper, 

808 
Stephenson's,  868 
Swell  pedal,  balanoed,  818, 885 
Switch  for  charging  storsge  batteries  from 

arc  eirottits,  484 

TAP-HOLDBB,  safety  driU  and,  889 
Telegraph,  single  needle,  991 
Telegrephlng    without    wires,    Bdison's 

method  ef,  699 
Telephone  and  bell  eoaneotlonB,  999, 969, 

930 
Telephonlo  apparatus,  Howard's  Improred, 


Telescope :  angle  of  Tiew  of,  818 
gauge,  577 


Telf  scope :  stand  for,  116 
Tempel-Swift  comet,  860 
Temperature  indioator.  electrical,  818 
Theory  of  Wimshurst  machine,  817 
Tiles,  Tsiley  and  hip,  116 
Tin,  reeoTcrlng  from  wasfee,  816 
Tires :  for  oyclfs,  Pugh'e  enshioaed,  81 

pneumatic,  900 

welding,  460, 619 
Tool-chest  and  how  to  make  it,  888 
Toolholder,  Beotia,  98 

Tools,  haady,  87 
Triangle,  888 
Triek,**Bpiitk''sUte,489 
Trigonometry,  distance  by,  580 
Tube,  steel,  and  cestlag,  840 
Twist  drills,  griadlag,  888 

XXBABTr8,pathof,648 

VAOTJVM.  pump,  900 
Valley  and  hip  tiles,  116 
VendeUnus,  by  T.  G.  Blger,  465 
Ventilator.  Boyle's  imprOTod  alr-parafL  568 
Venue  and  Jupiter,  oonjnnotloa  off,  506 
Violin :  dimensions  of  a  Quamoritis,  4M 

how  to  make  a,  6, 69, 107, 148 

aaking,  418,  MO,  660 

novelty  in  eonstrnotion  of,  810 

WATBB  indioator,  656 
Water-motor,  improTod,  488 
Welding  tires,  460, 619 
Wheatetooe  bridge,  478 
Wheel-cutting,  470 
Wheelwrights,  damp  for,  484 
Wimshurst :  atteraattag  Influenoe  inaAins 
810 
machine,  enrious  ezperlmsats  with  the. 


Windmill,  improTcd,  647 

Wire,  brokea  eleetrio,  969 

Wiree,  Bdison's  method  of  ttiegvaphlag 

without,  686 
Wolfe  comet,  path  ot  5, 105 
Work,  good,  and  good  ways  of  doing  it, 

I68, 687 
Wroneh,  carriage,  champion,  199 

ZITHBB,  Hicks*  aoTSl,  696 
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AND    WORLD    OF    SCIENCE. 


Fitting,**    '<Pfabtioftl    £Ieotrio-BeU  FitUng/' 
*'£lMtrio-BeU  ConBtraotion,"  &o. 

ON  July    30ih   last   expired   (no  doubt 
deeply  lamented  by  certain  members 
m  the  legal  profession)  our  old  friend  tiie 
Edison  patent  No.  2909,  1877,  the  plaintiff 
jk  so  many  actions  for  infringement  during 
last  ten  or  twelve  years.    This  patent 
free  the  microphone  transmitter,  and 
away  the  last  support  of  the  telephone 
mopoly.    Not  that  the  expiration  of  this 
mt  can  be  considered  of  so  mudh  im- 
ice  as  that  of  its  companion  on  Deo.  9 
last  year,  for  although  the  microphone 
ably  increases  the  loudness  of  the 
jel  the  speaking  of  two  weH-made 
lifers  (such  as  the  Ader  or  double-pole 
I)  ia  all  that  is  required  for  short  lines  up 
two  or  three  miles,  and  the  majority  of 
iTate  telephone   lines    are    considerably 
than  this.    We  can  transmit  speecn 
itweentwo  places  by  means  of  receivers; 
not    so   with    microphones   only.    A 
^phone,  moreover,  introduces  additional 
Lphcations  into  a  telephone  instrument, 
points  at  which  faults  are  likely  to 
besideiB  increasing  the  cost,  so  that 
is  exceedingly  doubtful  if  much  advantage 
gained  by  employing  one  except  on  long 

The    Ediaon    patent,    just   expired,   can 
jhtly  be  ^  called    the  microphone   patent, 
that  it  liberates  all  the  different  parts 


_  unexpired  patents  (the  Blake, 
kgs,  and  Grossley)  to  which  import- 
usnially  attached,  yet  these  nave 
almost  wholly  to  special  forms  of, 
methods  of  supporting,  certain  parts, 
recent  advertiseijient  inserted  in  the 
d<^l  papers  by  the  National  Telephone 
with  reference  to  the  expiration  of 
patent  must  have  appeared  in- 
I  to  many.  The  advertisement 
ently  "pooh-poohed"  the  expiration 
Bdison'a  patent,  and  placed  undue  im- 
on  the  Blake,  Hunnings,  and 
)y,  a  statement  which,  considering  the 
ay  have  fought  all  actions  for  inf  rmge- 
on  the  former  patent,  is  somewhat 
»ry.  The  professed  desire  of  the 
t*  warn  the  public  from  the  use  of 
instruments,  or  ''instruments  con- 
in  colourable  imitation  thereof  "  Tto 
e  the  advertisement),  had  apparently  tne 


[THl  SZPI&ATIOH  OF  TEE  KICEO-  bv  a  game  of  bluff  those  not  versed  in  tele- 
PEOHS   PATEVT.  phone  matters  from  using  instruments  other 

than  the  company's  make.    The  impression 

By  P.  G.  Allsop.  obtained  by  a  perusal  of  Edison's  specifica- 

of  •<  Tdephonairjlieir  Consfaraqtion  and  ^o^  scarcely  accords  with  that  given  by  the 

advertisement,  and  it  is  the  intention  of  the 
writer  to  submit  this  specification,  together 
with  those  still  in  foroe  (the  Blake,  Hunnings, 
and  Orossley)  to  some  analysLs,  with  a  view 
to  point  out  what  is  open  for  and  what  is 
barred  from  public  use,  and  afterwards  to 
describe  the  construction  of  an  efficient  form 
of  microphone  that  is  quite  dear  of,,  and  may 
be  used  without  fear  of  infringing,  these 
last-mentioned  patents. 

BdiBon**  Speoiiioation,  Ko.  2000,  July  80th, 

1877. 

The  most  important  points  liberated  by  the 
expiration  of  this   patent  are  contained  in 
the  second  claim,  wnich  runs  as  follows : — 
*'  In  an  instrument  for  transmitting  electric 
impulses  by  sound,  the  combination  with  a 
diaphragm  or  tympan  of  an  electric  tension 
regulator  for  varying  the  resistance  in  a 
closed  circuit  substantially  as  set  forth." 
The  term  ** electric  tension"  regulator  the 
inventor  tell  us  he  applies  to   *'  the  small 
bunches,  tufts,  or  discs  of  semi- conducting 
elastic  fibre  and  an  intermediate  conducting 
or  semi-conducting  material,  which  is  more 
or  less  compressed  by  the  vibrations  of  the 
diaphragm,  and  the  electric  current  rises  in 
tension  as  it  is  compressed  or  lessens  as  the 
fibre  expands."    The  inventor  further  adds 
that  *'  tne  fibre  is  rendered  semi-conducting 
by  being  rubbed  with  plumbago,  soft  metal, 
or  similar  material."    It  was  tlus  claim  for 
.    the  combination  with  a  diaphra^pi  of  electric 
to  make  an  efficient  microphone  tension  regulators  that  made  it  impossible  to 
itter;    and   though  there    are^three  devise  a  battery   transmitter  free  from  in- 
fringements while  this  patent  was  in  force, 
since  this  ia  the  very  essence  of  the  instru- 
ment, and  with  the  very  wide  definition  of  a 
diaphragm,    practicall^r    covered  the  whole 
field.    In  the  specification  various  forms  of 
the  tension  reg[ulator  are  shown,  some  being 
mounted  on  ri^d  backstops,  and  others  on 
adjustable    springs.    Reference  is  made  to 
the  importance  of  the  circuit  not  being  broken 
to  get  satisfactory  results,  for,  on  page  5,  the 
inventor  says :  **  I  find  it  is  not  practicable 
to  open  and  close  the  line  circuit  in  instru- 
ments for  transmitting  the  human  voice ;  the 
circuit  to  line  must  be  Always  closed,  and 
the  transmission  be  produced  by  a  rise  and 
fall  of  electric  tension  resulting  from  more  or 
less  resistance  in  the  line."    In  cases  where 
an  induction  coil  is  used,  of  course,  the  words 
local  circuit  must  be  substituted  for  **  circuit 
to  line." 
Speaking    of    the    construction     of   the 


IS 


manymaterials,  such  asmetals,  horn,  veUum, 
celluloid,  ivory,  &c.,  but  gives  the  preference 
to  mica,  in  tliat  it  ia^  almost  entirely  free 
from  any  resonant  actien,  and  wUl  respond, 
'  *  when  secured  at  its  edges,"  with  the  greatest 
accuracy  to  the  sound  vibrations.  This, 
therefore,  frees  all  forms  of  diaphragms  fixed 
at  their  edges. 

The  Edison  specification  contains  numerous 
illustrations,  but  perhaps  the  most  important 
one  is  Fig.  10,  which  shows  a  tranismitter 
with  a  diaphragm  coated  with  platinafoil, 
affainst  which  presses  a  spring,  the  point  of 
which  is  faced  with  compressed  plumbago, 
the  spring  being  fitted  with  an  adjusting 
screw.  One  connection  is  made  to  the  dia- 
phrafinn,  and  the  other  to  the  spring  with  the 
plumbago  point.  When  the  diaphragm 
vibrates,  says  the  inventor,  it  causes  a 
greater  or  lesser  pressure  on  the  plumbago 
point,  and  ''as  the  tension  regulator  of 
plumbago  decreases  and  increases  its  resist- 
ance enormously  under  slight  changes  of 
pressure,  it  follows  that  the  stren^^  of  the 
elechic  waves  will  be  in  proportion  as  the 
specter's  voice  is  strone  or  weak."  Two 
spring  are  shown  in  the  figure  in  con- 
junction with  a  special  way  of  connecting 
the  battery ;  but  take  aw&y  the  second  super- 
fluous sprmg  (the  instrument  will  act  equally 
as  well),  and  we  have  a  combination  very 
much  resembling  the  Blake  microphone. 

Fig.  24  of  the  specification  shows  the 
method  of  connecting  up  the  transmitter 
with  an  induction  coil,  the  transmitter  being 
in  the  primary  and  receiver  in  the  secondary 
windings  after  the  manner  now  almost 
universally  employed* 

At  the  foot  of  p.  5  reference  is  made  to  a 
multiplicity  of  qpntacts,  for,  says  Mr.  Edison, 
**if  there  are  several  electrodes  opposite  to 
each  other,  and  insulated  except  at  their 
ends,  and  the  circuit  be  led  from  one  to  the 
other,  so  that  the  current  passes  through 
all  the  electrodes  in  succession,  the  rise  and 
fall  of  electric  tension  will  be  promoted 
because  the  smallest  vibration  of  one  set  of 
electrodes  is  multiplied  by  the  number  of 
places  at  which  the  metallic  circuit  is  inter- 
rupted or  varied."  Here  we  have  sub- 
stantially the  *'  compound "  or  Grossley 
microphone. 

It  IS  interesting  to  note  that  on  p.  4, 
Edison  makes  mention  of  the  well-known 
difficulty  in  getting  a  satisfactory  repro- 
duction of  tiie  sibihmte,  and  suggests  as  the 
cause  that  hissing  sounds  are  projected 
downwards  after  leaving  the  mouth,  and 
thus,  by  escaping  the  mouthpiece,  fail  to 
take  full  effect  on  the  diaphragm.  As  a 
remedy  he  proposes  a  special  form  of  moath- 


different  object  of  attempting  to  frignten  diaphragm,  Edison  mentions  that  he  uses  I  piece,  in  Uie  bottom  lip  of  which  ia  a  hole 
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against  the  edges  of  which  the  down- 
ward sound-waves  are  directed.  It  seems 
more  probable  to  the  writer,  however,  that 
the  bad  transmission  of  the  sibilants  is  due 
more  to  the  complexity  and  rapidity  of  their 
vibrations,  seeing  that  the  microphone  of 
to-day  fails  to  satisfactorily  transmit  them. 
To  sum  up,  then,  the  various  parts  of  the 
battery  transmitter  set  free  by  the  exniration 
of  Edison's  patent  may  be  recapitulated  as 
f oUows : — 

1.  The  ordinary  microphone  diaphra^, 
whether  of  metal,  wood,  &c.y  so  long  as  it  is 
secured  at  its  edges, 

2.  The  use  of  a  variable  resistance,  acting 
by  the  variation  of  pressure  between  two 
contact  surfaces,  either  conducting  or  semi- 
conducting, one  contact  of  which  is  mounted 
on  the  diaphragm,  and  the  other  attached  to 
an  adjustable  back-stop,  or,  better  still, 
mounted  on  the  end  of  a  spring  the  pressure 
of  which  can  be  adjusted  by  a  set-screw. 

3.  The  combination  of  microphone,  bat- 
tery, and  induction  coil,  the  one  circuit 
consisting  of  the  microphone,  battery,  and 
primary  windings,  and  the  other  of  the 
receivers,  line,  and  secondary  windings. 

Prof.  Huffhe8*8  IHsooveries. 

In  May,  1878,  some  ten  months  after  the 
filing  of  £idison*s  patent,  Prof.  Hughes  made 

fubbo  certain  fa'bts  which  were  the  means  of 
ringing  about  a  vast  improvement  in  tele- 
phone transmitters.  These  were  the  dis- 
ooverv  of  the  microphonic  principle  and  the 
excdlent  results  to  oe- obtained  by  the  use  of 
hard  carbons.  It  was  considered,  however, 
that  Edison  in  his  patent  had  anticipated  the 
discoveries  of  Hugnes,  seeing  that  mention 
was  made  in  his  specification  of  variable 
contacts  and  lampblack,  or  soft  carbon. 
Thus  by  the  expiration  of  Edison's  patent, 
all  the  discovenes  made  by  Hughes  (and 
from  lus  various  papers,  it  would  appear  that 
he  had  experimented  with  t^e  microphone  in 
innumerable  forms)  are  thrown  open  free  for 
public  use.  Although  the  action  of  Hughes' 
mioronhone  is  commonly  held  to  be  some- 
what different  from  that  of  Edison's  carbon 
transmitter,  yet  at  first  sight  it  is  exceedingly 
difficult  to  see  where  the  one  begins  and  tne 
other  ends,  the  two  instruments  havinj^  so 
much  in  common.  The  microphone  is  a 
loose  contact  in  a  circuit  which  is  subjected 
to  great  variation  in  resistance  when  set  into 
vibration ;  but  what  is  Edison's  transmitter 
but  a  loose  or  imperfect  contact?  True 
in  the  Edison  specification  the  variation 
of  the  resistance  of  the  tension  regu- 
lator is  pointed  out  as  being  due  more 
to  the  compression  of  the  semi-conduc- 
tive substance,  but  nevertheless  it  is  at  the 
point  of  contact  that  the  greatest  variation 
takes  place.  As  we  have  seen,  Edison  was 
fully  alive  to  the  necessity  of  the  circuit  not 
being  broken  while  speech  is  being  tarans- 
mitted,  and  this  is  also  of  vital  importance 
in  respect  to  the  microphone.  In  both 
instruments  the  transmission  of  speech  to  be 
satisfactory  must  be  produced  by  a  rise  and 
&11  of  electric  tension  Drought  about  by  more 
or  less  resistance  in  the  circuit,  revolting 
from  greater  or  lesser  intimacy  of  contact. 

Hughes,  in  his  papers,  makes  mention  of  a 
"  multiplication  of  transmitting  contacts  both 
in  series  or  parallel  " — a  fact  uiat  cannot  but 
have  a  serious  bearing  on  the  validity  of  all 
patents  for  a  multiple  contact  microphone. 

By  Prof.  Hughes*  disclosures,  then,  we 
have  thrown  open  for  public  use  (in  addition 
to  the  points  released  by  the  Edison  patent) 
his  discoveries  with  regard  to  the  microphone 
and  the  use  of  hard  carbon  and  multiple 
transmitting  contacts  in  parallel,  and  one  is, 
of  course,  at  liberty  to  combine  and  inter- 
change Hughes*  and  Edison's  ideas.  This 
gives  ample  material  for  the  construction  of 
an  efficient  microphone  transmitter  that  will 
not  infringe  the  three  patents  (owned  by  the 
National  Telephone  Co.)  still  in  force — ^viz., 


the  Blake,  Hunnings,  and  Crossley,  and 
which  patents  we  will  now  proceed  to 
investigate. 

Hunnings'  Speciflcation  (No.  8647), 
Sept.  16th,  1878. 

This  patent,  the  first  in  order  to  expire, 
has  not  nearly  so  voluminous  a  specification 
as  the  Edison.  The  inventor  fiist  proceeds 
to  describe  in  detail,  with  reference  to  a  very 
dear  illustration,  his  well-known  form  of 
microphone,  consisting  of  powdered  carbon 
between  two  thin  metal  diaphragms.  After 
drawing  attention  to  the  fact  that  he  wishes 
it  to  be  underatood  that  he  lays  no  claim  to 
carbon  in  the  solid  or  consolidated  form,  **  as 
exemplified  in  the  well-known  Hughes 
microphone  or  Edison  carbon  telephone,  he 
concludes  by  indicating  the  new  featores  of 
his  invention,  whioh  are  sununed  up  in  two 
claims,  as  follows : — 

1.  "The  use  of  finely-powdered  carbon  or 
like  conductor  (preferably  oven-made  coke 
prepared  as  described)  in  a  loose  and  free 
statis  (not  compressed  or  consolidated  in  any 
way  or  combined  with  foreign  material)  as  a 
means  of  varying  the  resistance  of  a  tele- 
phonic circuit  by  the  vibrations  of  a  thin 
metallic  or  metal -covered  diaphraem  in- 
dosing  it,  controlled  by  the  sound-waves 
impinging  upon  it." 

Fig.  2.  *'A  telephone  transmitter  con- 
sisting of  a  layer  of  finely-divided  carbon  or 
similar  conducting  material,  preferably  oven- 
made  engine  coke  placed  in  a  loose  and  free 
state  between  the  thin  metallic  or  metal- 
covered  diaphragms  in  a  suitable  case,  as, 
and  for,  the  purposes  described." 

Now,  although  there  appeara  very  little 
reason  to  doubt  that  tibe  Hunnings  micro- 
phone in  its  most  effident  form  is  effectually 
covered  hj  this  patent,  and  the  patent  is 
good,  yet  it  is  worthy  of  note  that  the  in- 
ventor only  mentions  (and  this  most  per- 
edstentiLy)  ^Am diaphragms.  These  diaphragms, 
he  further  says,  are  metallic  or  metal-covered. 
Now  the  Hunnings  transmitter  will  work 
almost  as  well  with  a  thick  wooden  dia- 
phragm, the  inner  surface  of  which  is  pasted 
with  tinfoil.  This  would  therefore  seem  to 
evade  the  patent,  or,  at  least,  raise  another 
hard  nut  for  the  logal  profession  to  crack — 
viz.,  What  is  a  thin  diaphragm  P  The  metal- 
covered  diaphragm  can  also  be  eluded  by 
using  instead  of  the  metallic  covering  a  short 
pillar  with  a  large,  flat  head  projecting  from 
the  centre  of  the  diaphragm  into  the  pow- 
dered carbon.  It  is  true,  however,  that  in 
line  25  Hunnings  says,  in  describing  his 
diaphragm,  "or  other  material,"  but  it  has 
fx^uently  been  pointed  out  that  the  other 
material  he  had  in  view  must  have  been 
metallic  in  its  nature,  since  he  makes  no 
mention  of  a  special  form  of  electrode  (as 
described  above;  such  as  is  necessary  for  a 
;non- conducting  diaphragm. 

What  strikes  one  most  on  firat  glancing  at 
at  Hunnings*  illustration,  is  that  the  shape 
!he  has  given  his  transmitter  scarcely  accords 
with  tnat  which  in  actual  practice  has  been 
found  to  give  the  best  results.  He  shows 
a  large  diaphragm  with  but  litUe  depth 
of  powdered  « carbon,  whereas  a  smaller 
diapnragm  and  considerable  thickness  of 
powder^  carbon  will  be  found  more  effectual. 
Carbon  in  the  form  of  small  balls  with 
highly-polished  surfaces  has  also  been  found 
to  be  the  best  material  to  use  between  the 
diaphragms,  the  mixture  described  by 
Hunnings  having  a  tendency  to  "  cake." 

Blake  (Kg.  fi29,  Jan.  20,  1879). 

The  Blake  transmitter  is  protected  in  this 
country  in  the  name  of  William  Bobert  Lake, 
it  being  a  communication  from  abroad,  and 
although  the  instrument  gives  evidence  of 
much  originality,  yet  a  combination  of 
Edison's  ideas  witii  Hughes's  discoveries  is 
dearly  traceable ;  in  fact,  on  dose  investisa- 
tion  ]t  bears,  it  wiU  be  seen,  a  remarkaole 
resemblance  to  Edison's,  Eig.  10.     Its  novel 


points  are  the  supporting  of  the  diaphxtgni 
by   spring   pressure,    the   affixing   of  tha 
second  dectrode — ^not  as  Edison  does  on  the 
diaphragm,    but    to   a   small    independeat 
sprmg — and   a  special  form    of    adjusti&f 
lever.    A  fourth  claim  is  made  for  suppose  ^ 
ing  the  back  deotrode,  or  earbon  button,  oiv. 
a  spring ;  but  in  the  face  of  Edison's  specifi*^ 
cation  it  is  difficult  to  see  how  sudi  a  daim 
could  be  substantiated. 

Commencing  with  a  statement  as  regard 
his  method  of  supporting  the  diaphragm,  tM 
inventor  passes  on  to  the  transmitting  oQa<^ 
tacts,  and   remarks:  "As   heretofore  oaa«> 
struoted,  one  d  the  dectredea  is  held  in  a 
fixed  position,  while  the  other,  being  free  UK 
move  to  some  extent,  is  pressed  against  it 
with  greater  or  lees  force  by  the  vinrattoa^ 
of  the  ddaphrasm  to  which  it  is  connected."' 
Sudi  a  state  of  things,  the  inventor  avers,  is- 
not  condudve  to  ebtaining  the  best  resolkL 
for  the  instrument  must  oe  adjusted  win 
great   care   and    delicacy,    and    when  » 
adjusted    is    liable    to    lose     its    adjust 
ment  on   the  firsi  abnormal   vibration  tf 
the  diaphragm.    This  statement,   althou^ 
true   in   regard   to    some  forms  shown  m 
Edison's  spedification,  does  not  apply  to  Fig». 
10,'  where  the  back  contact  is  supported  on  a 
spring.    Continuing,  the  inventor  prooesds 
to  describe  his  well-known  microphone  with 
reference   to   three  illustrations    whioh,  i* 
indicating  that  the  instrument  must  btn^ 
been   pretty   weU    perfected   before   being 
patented,  differ  but  slightiy  from  the  Blsi» 
transmitter   of    to-day.     The    method  of 
supporting  the  diaphragm  is  explained,  it  ^ 
bemg  kept  in  podtion  merely  by  the  pressnrst 
of  two  '* gloved"   springs  from  the  bsoL' 
PasBtnff  on   to   the   mounting   of   the  fiisl^ 
deotrooeor  platinum  contact,  the  inventor, 
says  that  this  may  be  attached  directly  t»| 
the  £aphragm,  but  that  he  prefera  to  suppcfftc  ^ 
it  independentiy  on  a  light  spring,  "forii* 
not  unfrequently  happens  when  the  inter- 
mediate  dectrode  is  attached  directly  to  the> 
diaphragm,  that  a  too<  rapid  vibration  of  the 
diaphragm  or  some  other  disturbance  in  iw 
vibrations  will  throw  the  outer  electrode  outj 
of  oontact  with  the  intermediate  eleotrodeJ 
and  thus  break  the  circuit ;  but  in  my  oon-^ 
struction  su(^  irregular  vibrations  of  that 
diaphragm  will  separate  the  diaphragm  from 
themtermediateelectrode  rather  than  separate 
the  two  dectrodes  from  each  other,  and  th» 
circuit  would  not  be  broken."    The  support* 
ing  of  the  carbon  electrode  is  next  desanbed« 
which,    we   are   tdd,  is   weighted  forthaj 
purpose  of  resisting  by  its  inertia  the  vib»* 
tions  of  the  diaphragm.  This  sedbnd  electrode  J 
the  inventor  says,  may  be   of  metal,  but | 
bettor  results  are  obtained  from  hard-pressed 
carbon,  such  as  is  used  for  electric-lightiDga: 

After  describing  the  special  form  of  adjust- 
ment, the  specification  condudes  with  the*, 
following  clfiums : — 

1.  «*  The  method  herein  described  for  hold-' 
ing  the  diaphragp.  of  a  telephone  by  means' 
of  springs  pressing  against  one  of  its  Bur- 

faces."  J 

2.  ^*A  spring  forming  or  carrying  ovm 
electrode  of  the  circuit  of  a  tdephone,  ™ 
co^tantly  pressing  against  the  other  decj 
trode  and  diaphragm  to  msintein  the  reqv* 
initial  pressure  between  the  electrodes, 
yield  to  the  movemente  of  the  diaphr 
substantislly  as  described." 

3.  *'The  adjusting   lever  for  regulati^ 
the  tension  of  the  spring  whioh  carries  < 
of  the  electrodes,  and  the  initial  press     ^ 
between  tiie  two  electrodes  and  against  thSj 
diaphragm  substantially  as  described."        j 

4.  **  The  combination  of  the  two  electrodejj 
by  means  of  springs  acting  against  eaoflc 
other  substantislly  as  described,  to  maintain^ 
the  electrodes  in  oontect  when  forced  awa^ 
from  the  diaphra^."  ^^ 

6,  •*  The  yieldmg  weight  connected  witn 
the  movable  electn)de  to  resist  the  moye^ 
ment  of  the  diaphragm,  and  modify  by  its 


•  •  • 


Am  Sa,  1891. 


zweusH 


0  AND  WORLD  OF  SGEHNOE:   No.  1879. 


gtftiA  the  Twriaiiaii  of  preesnze  between  the 
lieelMtrodee  subetantiallj  m  described." 
Am  legAfdfl  the  first  of  wet e  claims,  this, 
glooQXM,  coTere  the  mountiog  of  the  dia- 
tegm  by  springs;  but  siaoe  diaphra^s 
pft  4  their  edges  azto  just  as  efficient,  it  is 
If  no  OoAsequence.  The  second  is  apparently 
Winded  to  cover  the  form  ol  microphone 
li^  one  electrode  on  a  spring  and  tiie  other 
|tfedi#d  to  the  diaphittgm ;  but  this  form  is 
risisad  by  the  expiration  of  Edison's  patent. 
^Iiras  this  claim  {relates  to  the  second 
lno8e  being  also  on  a  spring,  it  is  nn- 
intodly  new.  The  third  is  for  the  special 
htm  of  adjusting  leyer,  which  is  certainly 
lOfBl  sod  efiicaoionB.  Nevertheless,  ^e 
^lebi&io  who  could  not  deyise  a  dozen  others 
limlty  as  good  maj  reasonably  be  adjudged 
k  bsTS  mutaken  his  vocation.  Claim  4,  for 
%B  oombination  of  the  two  electrodes  on 
Blake  is  undoubtedly  entitled  to, 
being  one  of  the  main  features  of  his 
in.  Ii^the  5^  daim,  however^  exr 
must  be  taken,  for  alliiough  EdisoDi 
&ot  make  mention  of  specialfy  weight- 
Ids  soring  carrying  the  plumbago  button, 
Bttheless  it  follows,  as  a  matter  of  course, 
the  simple  reason  that  it  would  be  im- 
boHibls  to  oonslruct  such  a  button  without 
ni^t.  Edison  makes  no  limit  as  to  the 
«R  qf  the  button,  and  the  bigger  the  buttoii 
Dm  diore  weight  it  must  necessarily  have^ 
lad  it  does  not  require  a  button  of  very 
mm  nze  to  give  the  requisite  weight  to  get 
■Dsktory  results.  ' 

evOMlsy  Wol  418,  Veb.  1st,  1879). 

iCbctaiiey't  didm  is  for  a  compound  mieiof 
^i  %hich  he  defines  aa  one  having  three^ 
Iwr,  or  mote  ^bon  pencils,  with  si^,  eight 
wm^rs  points  of  contact,  as  differing  fronk 
^M  etdinaiy  ntierophone  with  only  one  j^ncil 
nil  tvo  neints  of  contact,  to  whibh  h0 
fMctooalvIaysno  claim. 

la  the  body  6f  the  specification  he  describes 
JB  ooMtroctiicm  yijui  inference  to  several 
iffsfoof  bif  ^e^-kifown  and  ^xce&ent  ifourr 
MDctl  microphone,  and  concludes  with  two 
WD.  The  second  of  these  is  for  '*^e 
ttugunent,  construction,  and  employment 
d  compound  microphones"  .  .  ,  ,  *<8ub- 
iWiUy  as  described  wiik  referehoe  to  the 
•wapsnyine  drawing,''  a  daim,  to  which 
jOfloseaatafce  exception,  ana  to  whidh  the 


Taking  into  consideration,  therefore,  this 
extraordinary  want  of  svmpathy  between 
the  provisional  and  complete  specifications, 
with  the  fact  that  a  multiplication  of  trans- 
mitting contacts  had  heep.  previously  men- 
tioned by  both  Edisofi  ana  Hughes,  it  is 
extremely  doubtful  if  the  Crossley  specifica- 
tion woiud  "  hold  water."  Even  were  this 
not  so,  however,  all  claim  to  -a  two-pendl 
microphone  is  repudiated,  and  with  two 
carbon  pencils  we  shall  now  proceed  to  sbow 
flow  8  mieroiAK)ne  transmitter  cam  be  oon>- 
structed  of  the  speaking  capabilities  of  which 
no  one  need  be  ashamed.  ; 

{To  b€  coHtinusd,) 


P&ACTIOAL   PHOTO&BAPHT   VOS 
AKATEITJEtS.* 

By  B.  B.    BoTTOKB. 

t  99  npHE  process  about  to  be  descxibed, 
'  *  X  althoiogh  Very )  much  more>  aensitiTe 
than  any  prerioiuiy  lioticed,  is  not  by  any  means 
one  of  the  meet  aensitiFew  Mv  reason  for  de- 
scribing it  here  is  because  it  closdy  resembles 
in  mampnlatory  details  the  siiiple  ''printing" 
processes  already  considered,  and  leau  as  in  a 
giadnsl  and  natural  manner  to  the  study  of  that 
moat  .interesting  department  of  photography 
'knownas  tlfvehpinmLi  This  process  ia  known  as 
the  ''Galdtype,"  and.  was  published' by  Fox 
Talbot  in  1840,  and  soon  received  improyement 
in.  tho  hands  pf  Sir  John  Hersohel,  Vf.  Candell, 
Robert  Biagfaam,  and  Gustave  Le  Ghray.  The 
student  will  need,  for  this  process,  the  following 
aitides — viz. : — Nitrate  of  ailvor  (cryBtallised), 
gla'dalj  acdtic  acid,  i^deol  p^taasitun,  bromiae 
*  of  poUsaiiim,  gallic  ficid,  !whit^  wa±,  bad  hypo- 
sulphife  of  soda* 

The  paper  on  which  he  prepares  the  sensitive 
medium  shdtdd^be  as  befote  knentioted  C)  7), 
that  knowin  by  phbtographic  dealerii  as  plain 
uHBalled  paper:  This  is  sold  in  sheets  abOut  *i2in. 
by  18in,  On  eacamiiiing  carefaUy  onje  of  t^ese 
sheets  Mopre  a  well^lignted  windo^)^,  it  will  be 
notioe4  thi^t  one  side  is  Sn^oother  than  the  other, 
and  shows  tlhe  wire  matks  \(sm.  thU  vi  the 
right  side,'  and  the  i^rong  ade  sho^d  be  lightly 
marked  with  a  pencil,  to  distinguiah  it.  The 
operator  ajbould  then  cut  a  sheet  into  square 
pieces,  a  little  smaller  than  the  opening  in  the 
carrier  of  the  dark  frame  of  his  camera,  which, 
if  he  has  nrocured  a  ^-plate  instrument,  will  be 
4^in«  by  3|in.  He  irill  also  procure  a  sheet  of 
perfectly  &t  glass  to  fit  into  the  carrier,  which 
will  serve  as  a  support  for  the  paper  at  a  later 
stage  of  the  process.  The  next  step  will  be  to 
*' iodise*'  the  paper.  To  this  end  the  student 
wUl  make  up  ^e  following  solution,  which  can 


Hj 


calotypes." 

Water 2os.    or  1,000  parts. 

Iodide  ef  potnesinm  ....  4Bfgr.  or      50  parts. 
Bromide  of  *potaaium  ..  24gr.    or      26  parti. 

When  the  salts  have  dissolved,  he  will  pour  the 
solution  into  a  square,  shallow,  porcelain  diah 
(prociirable  from  any  dealer  in  photographic  goods) 


to  the  depth  of  aboit  }in.,  an!  will  floit  as  many  ?^  ™  <^^  ^«'  ^"'^  ^«'^-'  ^7^""  ''®?^*Jf 
sheets  of  the  plain  paper  right  side  downwards)  ^  »*^*  8~J?  piommenoe,  and  by  movmg^ 
^_  ^x. »__5^  A^.\^\Ai?-  __  V ..  /  I  camera  on  the  stand,  gets  that*  portion  on  the 

centre  of  the  ground-glass  screen.    Covering  his 
head,  as  indicated  at  §  31,  he  proceeds  to  rack 


gytof  IS.  justly  entitled.     Claim  Np.  1, 

•jwsr,  is  of  a  very  wholesale  character, 

^  eofsn  all  forms  'of  compound  mioro- 

pm  "having  three,  four,  or  inore  carbon  v   w    *.  •     -  *  ax.  lit  -      j»    \.       v    _j 

liwai.inA  six,  eight,  <»  «»ore  e«rfiweel^^?^*;!?.*"*^PP^,^*H^^^ 

*W%.each     othw,"     and    also    ^j^J^^^^<^}!^^fy^^^^"^<>^^^e  '^^^^onior 

a  microphones  with  thin  metal  plates 
of  carbon  pencils,  and  whether 
•W^  ou  parchpient,  wood,  or  any  other 
gWe  substance."  In  the  face  of  what 
WQ  has  shown  in  his  specification  and 
w^  makes  mention  of  in  his  papers  with 
^l^to  multiple  contacts,  it  is  somewhat 
nnnig  that  such  a  daim  should  have 

?ae  specification  itself  is  very  far  from 

■*•?  a  masterpiece,  for  matter  is  introduced 

«•  final  jqtecifieation'  that  ia  not  even 

nowed  in   the  provisional -*•  a   fact 

altme  is  liable  to  invalidate  the  patent. 

■^  Oro88ley|8  own  words,  he  says,  **  I 

y  an  ordinary  microphone,"  and 
*  the  entire  provisional  not  one 

M  mentioned  about  compound  micro- 

B.  nor  80  much  as  a  hint  let  drop  that 

pieyi  anything  but  an  ordinary  micro- 

>  The  ** ordinary"  microphone  had 

««"«ad  by  Edison  and  by  Hughes  a 

*two before.    It  is  onlym  the  com- 

^  uud  specification  that  any  light  is 

*  on  the  matter,  when  the  inventor 
ies^^tbe  .  word    *•  compound  "    for 

''J'*,  He  then  pifOoeeds  to  define  a 

ind  microphone  and  also  an  ordinary 

«  ymch  latter  he  repudiates  all  claim, 
to  say  the  least  of  it,  is  somewhat 


on  the  surface  of  the  solution  as  he  may  require. 
The  same  precautions  as  to  avoidance  of  air- 
bubbles,  &c.,  must  be  taken,  as  in  the  prepara* 
tion  of  the'  paper  described  at  §  7,  and  the 
operator  will  be  wise  if ,  before  floating  the  sheets 
on  the  liquid,  he  mark  the  wrong  side  of  each 
sheet  with  a  cross  at  one  comer.  As  each  sheet 
shows  by  its  curling  and  uncurling  that  it  is 
saturated  with  the  smution,  it  must  be  removed 
from  the  dish  and  hung  up  by  one  comer  to  dry. 
The  operation  of  iodiamg  and  drying  the  paper 
may  be  performed  in  |uU  daylight,  as  at  this 
point  the  paper  is  not  sensitive.  When  the 
sheets  of  paper  are  dry  they  should  be  placed 
between  the  leaves  of  a  book  made  of  clean  un- 
used blotting  paper,  until  wanted  for  use.  If 
stored  in  a  dry  place  they  will  keep  for  any  length 
of  time,  and  improve,  rather  than  deteriorate,  by 
keeping. 

§  34.  The  next  operaffion  is  to  convert  the  in- 
sensitive mixture  of  potassium  iodide  and  bro- 
mide into  the  sensitive  silver  haloid  salts ;  and 
as  the  sensibility  of  the  paper  is  greatly  enhanced 

•AllriyWkrswnrsd. 


by  the  presence  of  free  nitrate  of  silver,  it  is 
necessary  that  this  salt  shall  be  in  excess.  For 
this  purpose,  the  operator  makes  up,  in  a  per- 
fectly clean,  stoppered  bottle,  which  he  will  label 
"  SensStiainy  Solution  fsr  Calotypes,"  the* 
following  mixture : — 

OrystaUisedaiiAtBof  tSkutt  80  gsaias.  Or  88  parts. 
Water,  isinerdistillad....  2os.,  or  1,000 parts. 
Glaoial  acetic  add l|dxin8.,or     93  parts. 

The  mixing  can  be  perf ormsd  in  dayUghl,  bat 
the  ndxtare  should  aflerwards'be  kept  I*  a^daik 
place;  otherwise  it  blackens  round  the  sides  of 
.the'  bbtile  very  considerably.  '  This .  mixtare 
haying  been  made  up,  the  operator  will  proceed 
to  make  np  in  another  bottle  a  satorated  soltttlon 
ef  gaUic  add ;  this  means  gallic  add,  dissolved 
in  water  (rain  or  distilled),  as  mudi  as  the  water 
can  take  up.  It  is  well,  mdeed,  to  always  have 
an  excess  ot  gallic  add ;  and  onlv  pour  off  die 
dear  solution  for  use.  As  the  solution  of  gaUio 
aflid  does  not  keep  wdl,  it  is  not  advisable  to 
make  up  a  large  quantity  at  a  time,  and  unless 
large  pictures  are  to  be  tidfcen,  more  UuflC  two 
•onces  need  not  be  prepared  at  one  time.      ^ 

i  35.  This  scdution  of  gallic  add,  which  idioQld 
be  labdled  <*  Developing  solution  for  calo- 
types,** consists  of: — 

Gallic  add 4igr.  or      10  parts. 

Distflled  (or rain}  water.,  loz.  or  1,000  parta 

§  36.  When  the  above  solutions  have  been  pre- 
pared, the  operator  proceeds  into  his  dark  room 
(see  i  29;,  sod  having  ^losed  all  the  doorsi  and 
left  Only  the  yellow  screen  over  the  window,  he 
nroceecu  to  sendtise  a  sheet  ox  paper  in  the 
following  mode:  Pouring  out  the  sendtising 
solation  m  fk  perfectly  dean  square  glased  dish, 
he  floats  a  sheet  of  iodised  paper  on  it,  un- 
marked dde  downwards.  The  ^-eatest  care 
must  be  taken  that  none  of  the  fluid  .touch  the 
paper,  as  it  would  inevitably  produce  a  stain. 
Whilst  the  paper  is  on  the  solution  he  takes  a 
sheet  of  dean  olotting  paper  of  the  same  size  as 
the  sheet  of  glass  which  flts  into  the  carrier  of 
the  dark  frame  of  his  camera,  and  having  placed 
it  on  this  said  piece  of  glass,  he  wets  it  all  oyer 
with  dean  water,  so  as  to  cause  it  to 
adhere  to  the  glass,  and  leave  the  surface  quite 
wet.  He  then  returns  to  the  dish,  in 
which  lies  the  sheet  of  paper  bemg  sendtised, 
and  taking  up.  the  sl\eet  of  paper  cau^oudy,  by 
means  of  a  perfectly  dean  pair  of  whalebone 
forceps  (kept  for  this  purpose  alone),  he  draws  it 
along  the  edge  of  the  dish,  to  remove  superflnous 
moisture ;  and  having  hdd  it  for  a  few  seconds 
over  the  dish  to  drain,  he  places  it,  with  its  dry 
dde  downwards,  squaraly  on  the  wet  blotting- 
paper  which  is  adhering  to  the  squara  of  glass. 
The  squara  of  glass,  with  its  blotting-paper  pad 
and  sendtive  paper  adhering  t9  it,  diould  now  be 
raised  on  edge,  and  allowed  to  drain  on  a  piece 
of  blotting-paper,  and  when  drained,  placed  with 
its  sendtive  dde  facing  the  sliding  shutter  in  the 
dark  frame^  or  '*  back ''  of  the  camera ;  thelif  ting 
lid  of  the  back  having  been  dosed  and  fastened 
down  by  the  dde-dips,  the  operator  IcJ^vesthe 
dark  frame  in  the  operating  roon^  and  proceeds 
to  focus  some  suitable  view  with  his  camera. 

§  37.  Let  us  suppose  that  he  elects  to  take  a 
view  of  the  church  oppodte  his  window.  He 
places  his  camera  in  a  horizontal  position,  and, 
having  uncovered  the  lens,  he  seleetifithat  portion 
of  the  church  (or  other  view)  to  which  he  desires 


the  lens,  or  slide  the  body  of  Ins  camera,  until 
the  image  shows  with  the  greatest  poadde 
distinctness  and  sharpness — every  brick,  every 
tile,  every  leaf  being  perfectly  crisp  and  distinct. 
He  then  scnws  the  camera  body  firm,  so  that 
no  alteration  in  his  focus  should  take  place. 
Hetuming  now  to  the  dark  room,  he  takes  the 
dark  frame  containing  his  sendtive  paper,  and 
proceeding  to  the  camera  he  examines  forther last 
time  the  picture  on  the  screen,  to  insure  that  all 
is  properly  in  focus.  He  then  replaces  the  cap 
on  the  lens,  lifts  out  the  ground-glass  screen, 
being  most  careful  in  so  doing  not  to  derange  the 
podtion  of  the  camera,  and  places  in  its  stead  the 
dark  frame  with  the  iliding  thuUer facing  ths  lent. 
Holding  the  frame  firmly  in  position  with  his 
left  hand,  he  draws  up  the  sliding-shutter  with 
his  right  unUl  it  reaches  the  top  of  itstravd, 
and  bends  it  over  at  its  hinged  portion.  The 
prepared  paper  is  therefore  now  uncovered,  with 
its  sendtive  surface  facing  the  lena.  Now  comes 
the  critiod  portion  of  the  operation,  the  expoture^ 
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fbe  Riooes  of  wbich  dependB  lo  much  on  the 
jwlgBieiit  of  the  opentor. 

f  38.  Hie  ezposnie  proper  ooiuuti  amply  in 
remoTing  the  cover  from  tne  lens,  so  aa  to  afiow 
the  raye  of  light  proceeding  from  the  objects  to 
he  copied  to  enter  the  lens  and  fall  upon  the 
■enatiTe  toAce,  and  then  dosing  the  lens,  when 
the  light  has  had  sufficient  time  to  effect  its 
work.  To  secure  a  good  exposme,  the  student 
will  notice  the  aspect  of  the  view  to  be  copied. 
If  the  son  is  shinmg  on  the  object,  an  exposure 
of  60  or  60  seconds  will  be  snificient ;  ix  there 
is  no  son,  bat  the  objects  are  light  in  colour  and 
well  lighted,  the  exposure  should  be  about  two 
minutes  (120  secends) ;  but  if  the  weather  be  at  all 
dull,  or  the  view  of  a  dark  or  sombre  character, 
as  much  as  twenty  minutes*  exposure  may  safely 
be  given  before  the  cap  be  replaced  on  the  lens. 

i  39.  The  exposure  having  been  duly  given, 
and  the  cup  replaced  on  the  lens,  the  operator 
doses  the  sliding  shutter  of  the  dark  frame, 
being  careful  that  it  goes  right  home,  and  with- 
drawing the  dark  frame  from  the  camera,  returns 
to  the  dark  room,  where,  having  dmt  off  all  lisht 
excei»t  the  deep  yellow,  he  proceeds  to  devuop 
the  picture.  For  this  purpose  he  pours  into  a 
perfectly  clean  glass  measure  2dr.  of  the  gallic 
add  developing  solution  (§  35).  He  then  opens 
the  dark  fnune  by  the  hinged  lid,  and  takes  up 
the  glass  sheet  with  adhering  papers,  and  lays  it, 
paper  side  uppermost,  on  the  rim  of  a  wineglass 
stuiding  level  on  the  table.  He  then  proceeds  to 
pour  snmdent  devdoping  solution  from  the  glass 
measure  over  tiie  surface  of  the  sensitised  paper 
to  cover  it,  and  if  he  finds  any  difficulty  in  get- 
ting it  to  flow  equally  all  over,  he  must  coax  it 
by  means  of  a  piece  of  perfectly  dean  glass  tube, 
drawn  over  the  surface.  He  will  notice  that, 
although  little  or  no  trace  of  a  picture  was 
visible  on  the  surface  of  the  paper  when 
removed  from  the  dark  frame,  yet  very  soon, 
imder  the  influence  of  the  devdoper,  an 
ima^  becpbs  to  show  itsdf,  and  the  sky 
depicting  itself  in  bUek,  the  dark  portion  A 
the  view  remaining  quite  light,  and,  in  fact,  the 
whole  picture  appearing  with  the  lights  and 
shades  lust  the  reverse  to  what  they  appear  in 
nature.  When  it  is  seen  tiiat  every  detail  is  fully 
out,  and  that  the  sky  and  other  fully-lighted 
objects  appear  quite  dark  (nearly  black),  the 
devdopment  may  be  considered  at  an  end ;  when 
the  action  of  the  devdoping  solution  should  be 
stopped  bv  removing  the  picture  from  the 
paa  and  glass,  and  throwing  it  into  a  basin 
of  dean  cold  water.  Here  the  back  of  the 
paper  may  be  gently  rubbed  to  remove  any 
adhering  gallic-acid  stains,  and  then  the  pic- 
ture must  be  Anally  Jtxed  by  immersion  ic  the 
ordinary  ./Srtn^  tohition,  as  described  for  ordinary 
silver  prints.  At  this  point  ordinary  white  li^ht 
may  be  admitted  into  the  dark  room.  The  fixing 
must  be  continued  until  all  traces  of  yellownees 
in  the  light  portion  of  the  picture  (due  to  the 
mixed  iodide  and  bromide  of  silver)  be  entirely 
removed.  The  picture  must  then  bedlowedto 
stand  in  running  water  until  all  the  hyposulphite 
has  been  eliminated. 
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The  Sun. 
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11 
16 
21 
26 


Souths. 


h.  m.     s. 

11  59  56-11  AH 
19-13  „ 
36-73  „ 
51-07  „ 
4-78  „ 
20-94 


11  58 
1156 
1154 
1153 
1151 


f » 


At  Ghreenwich  Mean  Noon. 


Bight 
Ascen- 
sion. 


h.  m.  s. 
10  41  23 

10  59  29 

11  17  29 
11  35  26 

11  53  23 

12  11  22 


Beclina- 
tion. 


8  18 
6  27 
4  34 
2  39 
0  43 
L  13 


9N 
39  „ 
30  .. 
25 

4 


f ) 


Sidereal 
Time. 


h.  m.    s. 

10  41  27-06 

11  1    9-83 
11  20  52-60 

111  40  35-37 


»'i 


54  S 


12    0  18-14 
12  20    0-90 


The  method  of  finding  the  Sidereal  Time  at 
ICean  Noon  at  any  other  station  will  be  found  on 
p.  367  of  Vol.  LII. 

The  Sun  should  be  watched  for  spots,  faculffi, 
Jko.,  on  every  dear  day,  aa  they  are  now 
becoming  both  fine  and  numerous. 

At  8h.  13m.  a.m.,  on  September  2drd,  the  sun 
is  said  to  enter  Libra,  and  Autumn  is  supposed 
to  commence.     He   is   really  at   this   ustant 


Ooonltations  of  (and  Near  Approaohaa  to)  Fized  Stars  by  the  Xooo. 


•8 


11 

16 
17 
17 
22 
23 
24 
27 


Starts  Kama. 


BAG  5907 
BAG  7550 
T^  Aquarii 
T*  Aquarii 
53Tauri 
ic»Tauxi 
llSTauri 
X  Gancri 


6 
6 
4 
6 

6i 
6 

6 


Disappear- 
ance. 


h. 

5 

tlO 

12 

1 
10 

n 
u 

4 


19  p.m. 
29  „ 
39  a.m. 
42  „ 
9  p.m. 
44  a.m. 
36 
56 


f> 


>f 


Moon's 
Limb. 


Dark 

NNW 

Dark 

Dark 

Bright 

NNW 

Nby  W 

Bright 


43^ 


I 


114 

335 

106 

69 

93 

337 

347 

21 


121 

330 

90 

44 

133 
12 

359 
60 


Beappear- 


h.  m. 
6  38  p.m. 

1  23  a.m. 

2  43  „ 
11    0  p.m. 


5  14  a.m. 


Moon's 
Iamb. 


Bright 

Bright 

Bright 

Dark 


Dark 


269 

191 
230 
224 


354 


il 


264 


m 

19& 
266 


S2 


t  Hear  approadies. 


An  illiutrated  explanation  of  the  above  table  will  be  fomid  on 
page  367  of  Yd.  LH. 

Jnpiter>e    BatelUteis. 


^4 


I 
1 

3 
3 
3 
3 
3 
5 
5 
6 
6 
6 
6 


8 
8 
8 
8 
8 
8 
10 
10 


A 

"n" 

n 

ir 

III 

III 

IV 
IV 

I 
I 
1 
I 
I 
I 
n 
I 
I 
II 
I 
I 
I 
n 
I 

n 

II 

II 

in 

m 


i 


Sh£ 

TrE 

TrI 

ShB 

TrJB 

Sh£ 

TrE 

Shi 

TrI 

OcD 

OcB 

TrI 

Shi 

OcD 

TrE 

Sh£ 

EcR 

OcD 

EcR 

TrE 

TrI 

ShE 

Shi 

TrE 

ShE 

TrI 

Shi 


X. 


8 
8 

6 
7 
7 

10 

10 

4 

4 

1 

4 

U 

11 

1 

1 

1 

4 

8 

10 
7 
7 
7 
8 
10 
10 
7 
7 


20 
31 
58 
25 
35 
19 
33 
42 
43 
58 
16 

9 
10 
11 
27 
29 

3 
24 
43 
53 
57 
58 

5 
48 
58 
31 
59 


P.M. 

t 
} 
> 

9 
I 
f 


A.X 


P.M. 
P.M. 
▲.M. 

»* 

It 

27,. 

P.M. 

25„ 


P.M. 

i> 
>i 
II 
II 
It 


"8^ 


10 
10 
12 
13 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
17 
17 
17 
18 
18 
21 
21 


I 


ni 
III 

IV 

I 
I 
I 
I 
I 

II 

I 

I 

I 

I 

I 

I 

II 

II 

II 

II 

I 

n 
in 
III 
III 
in 
I 
I 


hi 


P4  a 


Tr 
Sh 
Oc 
Oc 
Tr 
Sh 
Tr 
Sh 
Oc 
Oc 
Ec 
Tr 
Sh 
Tr 
Sh 
Tr 
Sh 
Tr 
Sh 
Ec 
Ec 
Tr 
Sh 
Tr 
Sh 
Tr 
Sh 


E 

E 

D 

D 

I 

I 

E 

E 

D 

D 

R 

I 

I 

E 

E 

I 

I 

E 

E 

R 

R 

I 

I 

E 

E 

I 

I 


H. 


10 
11 

12 
3 

12 

1 

3 

3 

3 

10 

12 

7 

7 

9 

9 

10 

10 

1 

1 

7 

7 

10 
12 
2 
3 
2 
3 


51 
25 
23 
42 
52 

5 
10 
24 
24 

8 
38 
18 
34 
36 
52 
13 
43 

4 
36 

56 

47 

0 

8 

26 

36 

0 


8. 


P.M. 

II 
▲.M. 

t 

I 

t 

t 

t 

I 
P.M. 

P.M. 

ti 
II 

It 

P.M. 

It 
▲.M. 

tt 

20„ 
II 
It 

A.M. 

It 
II 
II 


6^8 


21 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
24 
24 
24 
25 
28 
28 
28 
28 
29 
29 
29 
30 
30 
30 
30 
30 


1 


i 
^1 


I 
I 
I 
I 
I 
I 

n 

n 

// 

/ 

I 

/ 

II 

n 

ni 

IV 
IV 

m 

IV 

I 
I 
I 
I 
I 

// 
I 
I 


OoD 

EcR 

TrI 

Shi 

TrE 

ShE 

TrI 

Shi 

TrJS 

OeB 

EoR 

8hB 

OcD 

EcR 

TrI 

OeR 

EcD 

EcR 

EcR 

OcD 

TrI 

Sill 

TrE 

ShE 

TrI 

OcD 

EcR 


11 

2 

9 

9 

11 

11 

12 

1 

3 

6 

9 

6 

6 

10 

2 

6 

8 

9 

11 

1 

10 
11 
1 
1 
2 
8 
10 


53 
33 

2 

28 
20 
47 
30 
22 
21 
19 

2 
16 
45 
31 

5 
26 

6 

20 
48 
38 
47 
23 

5 
42 
47 

4 
57 


P.IL. 

It 
tt 
If 
A.X. 

)t 

ti 
P.X. 

37„ 

ir 

It 
^l.r 
▲.X. 
P.IL 

M,i 

7., 
W.t 

A.M. 
P.K. 

It 
A.IU 

It 
If 
P.M. 

67„ 


Eo,  Eclipse;  Oc,  Oocnltation;  Tr,  Transit  of  Satellite;  Sh,  Transit  of  Shadow;  D,  l>i«p- 
peaianoe ;  R,  Reappearance ;  I,  Ingress ;  E,  Egress.  The  printing  of  a  phenomenon  in  %mi^ 
mdicates  that  its  viability  is  rendered  doubtful,  dther  by  the  brightness  of  the  twilight,  or  bf 
Jupiter's  proximity  to  tlie  horizon. 


between  /3 
the  whole 
This  is  the 
thedosest 
and  night 
when  the 
llh.  59m., 
Late  in  the 
in  the  East 


and  If  Virginia,  about  one-third  of 
distance  from  the  last-named  star, 
theoretical  date  of  the  Equinox ;  but 
approximatian  to  the  equality  of  day 
in  London  will  occur  on  Uie  25th, 
Sun  will  be  above  the  horizon  for 
and,  (ef  course,  12h.  Im.  bdow  it. 
month  the  Zodiacal  light  may  be  seen 
before  sunrise. 


The  Xoon 

Is  New  at  8h.  16  Om.  in  the  morning  of  the  3rd, 
and  enters  her  First  Quarter  at  52*9  minutes 
before  Noon  on  the  11th.  She  will  be  Full  at 
5h.  3*8m.  a.m.  on  the  18th,  and  enter  her  Last 
Quarter  at  llh.  7* 2m.  on  the  night  of  the  24th. 
High  Tides  (notably  in  the  neighbourhood  of  the 
Equator)  mav  be  looked .  for  at  find  about  the 
time  of  Full  Moon. 


Day  of 

Moon's  Age 

Souths. 

Month. 

at  Noon. 

Days. 

h. 

m. 

1 

27-8 

10 

46*1  a.m. 

6 

3-2 

2 

13*6  p.m. 

11 

8-2 

6 

3-3    „ 

16 

13-2 

10 

55-5    „ 

21 

18*2 

2 

28-3  a. m. 

26 

23*2 

7 

3*2    „ 

The   Moon  will  be  in  conjunction  with  Mars 
(4*"  5'  N.  of  him}  at  5h.  a.m.  on  the  2nd;  with 


Venus  at  8  o*dock  the  same  night  (Venus  3*  54'  S.) ; 
with  Saturn  at  llh.  p.m.  on  the  3rd  (Satun 
3*'  6'  S.)  ;  with  Mercury  at  llh.  a.m.  on  the  4tl 
(Mercury  9^  42*  S.) ;  with  Jupiter  at  6h.  a.ni.  on 
the  17th  (Jupiter  3*  45'  N.) ;  and  once  moit 
with  Mars  at  midnight  on  the  30th  (Kill 
4*  1'  S.)  I 

When  our  notes  open,  the  Moon  has  not  1 
entered  Leo,  and  sue  is  travelling  through 
constellation  until  6  a.m.  on  the  4th,  when 
quits  it  for  Virgo.    Her  journey  through  VI 
terminates  at  llh.  p.m.  on  the  7th,  at  w"^ 
hour  die  enters  libra.    48  hours  later-;-*-'' 
llh.  p.m.  on  the  9th — she  has  crossed  Libra, 
arrived  at  the  western  edge  of  the  narrow  m 
them  spike  of  Scorpio.    She  traverses  this 
13  hours,  and  at  noon  on  the  10th  emerges 
Ophiudius.    Here  she  remains  until  llh.  30i 
p.m.  on  the  11th,  when  she  enters  Sagittan* 
She  quits  Santtarius  for  Caprioomus  at  noon  i 
the  14th,  and  Gapricomus,  in  turn,  far  AqoAni 
at  3h.  a.m.   on  the   16th.    She  completes 
passage  through  Aquarius  at  Ih.  30ffl.  a.m. 
the  18th.    She  then  enters  Pisces,  and  as 
traverses  that  constellation  arrives,  at  4  p.m- 
the  18th,  at  an  outlying  part  of  Cetus,  which 
enters  and  travds  through  until  1  Ih.  30°^* 'l^ 
on  the  19th,  and  then  re-enters  Pisces.    Tr 
however,  is  only  to  plunge  for  the  second  ti 
into  another  outlying  portion  of  Cetus  at  1 
a.m.  on  the  20th.    men  she  finally  quits  Ce^ 
at  2  o'clock  that  afternoon,  it  is  to  emerge 
Aries.    It  takes  her  until  lb.  a.m.  on  the  22i 
to  cross  Aries  and  enter  Taurusi  and  she 
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IjiQM  in  TaoniB  uaiiX  6.30  p.m.  on  the  24ih. 
Dwn  ihe  peases  in  Oemini,  and  is  in  Gemini 
■ntil  Th.  p.m.  on  the  26th,  when  she  passes  into 
(hnoar.  Quitting  Oanoer  at  Uh.  a.m.  on  the 
Sttli,  the  enters  Ceo,  and  is  still  in  Leo  at  mid- 
a^  on  the  30th. 


It  m  sfsning  star  at  the  heginning  of  Septem- 
ift,  bat  oomes  into  Inferior  Conjunotion  with 
ttttioa  st  5h.  a.m.  <m  the  13th,  after  which,  of 
«BOie,  he  becomes  a  morning  star,  and,  as  a 
Biitsr  of  fact,  attains  his  greatest  dongation 
wMk  of  the  son  (17*  51')  at  9  p.m.  on  the  28th. 
He  is  but  indinerently  plaoed  for  the  ohsenrer, 
j^kom  heit  chance  of  deteotiBg  him  with  the 
itked  eye  will  be  before  snnxise  at  the  end  of  the 
■oath.  His  angalar  diameter  increases  from  9*6" 
oitibfl  lit  te  10*4"  for  a  few  days  about  the  time 
rf  )aB  laferi^or  oonjanction.  After  which,  it 
ftninwhes  again  to  6-8"  by  the  end  of  Septem- 


II 

Bight 
Ascension. 

DeclinatJon. 

Senthi. 

1 

c 

u 

16 
21 

h*     m« 
11    47-6 
11    39-5 
11    24-3 
11      8-4 
11      1-2 
11      30 

3*  14-3  S 
2    21-4  „ 
0    11-2  „ 
2    56-0  N 
«    27-7,, 
6     16-8  „ 

h.    m. 

1      6-0  p.m. 

0    38-2     „ 

0      3-4     „ 
11    27-9  a.m. 
11      1-1     „ 
10    48-2     „ 

The  looped  path  indicated  in  the  above  ephe- 
oeni  lies  m  the  confines  of  Leo  and  Virgo ;  but 
is  I  part  of  the  sky  destitute  of  any  conspicuous 

Venus 

U  Booinslly  a  morning  star  during  the  first 
fime-qurters  of  September,  and  an  evening  star 
for  the  remaining  quarter  of  the  month,  coming 
M  ihedoes^uito  superior  conjunction  with  the  Son 
ittiL  p.B.  on  the  18th ;  but  she  is  practically 
nTuiUa  dozing  tke  whole  of  September.  For 
ihe  benefit,  however,  of  such  possessors  of  power - 
fal  tdeeoopes  as  may  care  to  scrutinise  a  sensibly 
aroolar  disc  9-6"  in  diam.,  we  give  an  Ephemens 
tIthepUnet 


^i 

n 

Bight 

Declination 

Souths. 

h.  m. 

•       t 

h.      m. 

1 

10  25-8 

11   16-7  N. 

11    44-4  a.m. 

6 

10  49-3 

9     0-5  „ 

11     48-2    „ 

11 

11  12-5 

6  381  „ 

11    51-7    „ 

16 

11  30-9 

4  40-6  „ 

11    64-9    „ 

11 

11  53  8 

2    110 
0  51-3  8. 

11    58-0    „ 

S6 

12  21-1 

0      1*1  p.m. 

Hace  it  will  be  aeen  that  starting  from  a  point 
totbe  Korth  and  a  little  to  West  of /o  Leonis, 
moi  will  traverse  a  considerable  part  of  the 
^HteQation  Leo,  and  terminate  her  path  in 
Yngo.  On  the  morning  of  the  8th  she  will  be 
tooewhat  to  the  1S[.  otx  ^'Oonis,  as  she  will  be  of 
▼Uoiis  on  the  14th.  She  wiU  be  between  1* 
J^/aofyYirginisonthe  29th.  Venus  will 
«&  co&jnnotion  with  Saturn  (of  course  belew 
«ff  borinm)  at  midnight  on  the  14th. 

MAuiainrisible,  as,  for  the  observer's  purpose, 
«»  U&A2VU8  and  Nxptunb.  Most  unfortunately, 
HO^  Satom  oomes  into  conjunction  wlUi  the  Sun 
B  Ul  n.ni.  on  the  13th.  We  say  <*unfortu- 
JJ*^\  very  emphatically,  inasmuch  as  on  the 
wjus  ling  disappears,  and  in  all  but  the 
"(IMt  telescopes,  ue  planet,  were  he  visible, 
2^  be  seen  shorn  of  tnat  appendage,  of  which 
neonly  trace  left  would  be  a  narrow  dark  line 
•"acident  with  his  equator. 

Xialaa  of  the  Variable  Star  Algol 

^  occur  at  2h.  37m.  a.m.  on  the  18th,  at 
*"^l*a.  p.m.  on  the  20th,  and  at  8h.  5m.  p.m. 
•  ae  23rd,  as  weU  as  on  other  occasions  when 
^Uight  will  render  the  phenomenon  invisible. 

Jupiter 

J|jW)le  dining  the  greater  part  of  the  working 
««i  of  the  night,  and,  but  for  his  Sou£ 
^J?"*'"^^  would  be  wellsituatedforthe  observer, 
"^g  u  he  does  into  opposition  to  the  sun  at 
^^p.01.  on  the  5th.    Mu  angular  equatorial 


diameter  decreases  quite  insensibly  from  49*2*  at 
the  be^iinning  of  September  to  48-2"  at  the 
end  of  it 


1 
6 
11 
16 
21 
26 


Bight 
Ascension. 


h. 
23 
22 
22 
22 
22 
22 


m. 


2 

59 
56 
54 
52 


■1 
2 
'7 
3 
0 


49-9 


Declination 
South. 


Souths. 


7 
8 
8 
8 
8 
9 


46 
5 
20 
35 
49 
2 


5 
■2 
•5 
•3 
•2 
■1 


h. 
12 
11 
11 
11 
10 
10 


m. 
22-6 
66-1 
34  0 
11-9 
50-0 
28-1 


a.m. 
p.m. 

>» 

n 

99 


It  will  be  seen  from  this  ephemens  thai  Jupiter 
during  Septnnber  will  describe  a  short  retrograde 
arc  in  Aquarius,  terminating  a  little  to  the  east 
and  souti^  of  tSie  6th-magnitude  star  X  in  that 
constellation. 

Shooting  Stan 

May  be  watched  for  from  the,  3rd  to  the  7th  in- 
clusive ;  on  the  15th ;  from  the  19th  to  the  22nd, 
and  again  at  the  end  of  the  month. 


Ghreenwioh  Kean  Time  of  Southing  of 
Ten  of  the  Prlnoipal  Vised  Stars  on  tke 
Night  of  September  lot,  1891. 

Star.  Souths. 

h.  m.    s. 

Vega 7  50  32-06  p.m. 

C  Aqmlae  8  17  37-00  „ 

Altair 9    2  33-77 

a*  Oapricomi 9  29    2-24 

a  Cygni 9  54  40*33 

a  Gephei  10  32  50*24 

e  Pegasi 10  55  37*53 

a  Aquarii         11  16  55-29 

Fomalhaut       *12    8  13-84  a. m. 

Markab •12  15  54-27  „ 

•  Early  morning  of  the  2nd. 

The  method  of  finding  the  Greenwich  mean 
time  of  Southing  of  either  of  the  stars  in  the 
above  list,  for  any  other  night  in  September,  as 
also  that  of  determining  the  local  instant  of  its 
transit  at  any  other  station,  will  be  found  on 
p.  368  of  Vol.  LH. 

Wolf's  Oomet 

Continues  to  increase  in  brightness,  and,  as  will 
be  Been  &om  our  appended  map,  has  now  reached 


>> 


its  observation.  Calling  its  brightness  at  the  date 
of  its  discovery  1,  it  will  be  represented  by  7*83 
on  September  1st,  and  by  11-08  on  the  last  night 
of  the  month. 


Day  of 
Month. 


1 
6 
11 
16 
21 
26 


At  Berlin  Mean  Midnight. 


Bight 
Ascension. 


h. 

3 

3 

3 

4 

4 

4 


m. 
33-7 
44-8 
55-1 

4-6 
13-1 
20-6 


Dedinatien. 
North. 


24 
23 
22 
20 
18 
16 


51 
32 

0 
15 
17 

8 


4 
4 

8 
3 

7 
2 


HOW  TO  HAKK  A  YIOLU.'' 

By  W.  PicKB&Dro. 
Introduotory. 

IT  is  with  considerable  pleasure  that  I  recently 
received  a  request  from  the  Editor  of  the 
EifOLxsH  Mbchanic  to  contribute  a  series  of 
articles  on  vioHn  construction.  In  back  volumes 
of  "our"  journal,  there  have  been  a  number  of 
fragmentary  queries  and  answers  on  the  subject 
of  violins,  and  some  years  agotiieBev.  W.  Blow, 
and  several  others,  wrote  frequently  on  the 
adjustment  of  luidges  and  soundposts,  on  vamish, 
and  other  similar  points  which  were  very  inter- 
esting to  the  amateur.  Nothing,  however,  of  a 
connected  character  has  appeared  in  the  pages 
of  the  Enolisu  Mbchanic,  and  I,  therefore, 
readily  agreed  to  give  such  hints  as  a  love  of 
the  subject,  and  a  somewhat  close  study,  coupled 
with  a  great  number  of  experiments,  might 
inroire. 

Li  these  studies  it  was  a  natural  consequence 
that  I  diould  annex  as  much  as  possible  of  the 
literature  of  Uie  subject ;  but  firom  a  perusal  of 
the  somewhat  numerous  collection  of  works 
<<  On  the  Violin"  it  was  apparent  that  the  bulk 
of  them  related  less  to  the  constructive  than  to  the 
historical  and  descriptive.  The  latter  branches 
are,  of  course,  exceedingly  interestingtoall  whoaie 
jimitten  with  the  fascinating  fancv  for  old  fiddles^ 
I  and  are  indispensable  to  those  who  wish  to  oon- 
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a  region  of  the  sky  in  which  its  proximity  to 
fairly  conspicuous  stars  will  render  its  detection 
more  easy.  On  the  night  of  September  4th  it 
will  cross  the  Pleiades.  Happily  there  will  be 
no  Moon,  so  that,  if  the  sky  oe  dear,  this  most 
interesting  phenomenon  may  be  watched,  with 
suffidently  powerful  instruments,  to  the  greatest 
advantage.  On  the  24th  it  will  enter  the  Hyades, 
and  here  again  moonlight  will  not  interfere  with 


duct  the  study  from  a  connoisseur's  point  of 
view.  ^  Thev  are,  however,  but  of  slight  use  in 
acquiring  skill  in  judging,  or  naming  at  sight 
the  almost  innumerable  makers,  and  also  manu* 
faetureri,  of  the  instrument.  Good  books, 
attractivdy  written,  and  accompanied  by  the 
best   illusnations    which  the   draughtsman  or 

*  All  lights  reserved. 
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photographsr  can  mtpply.  vonld  b«  of  UtUe  value 
vithont  actiul  oiamtMcat,  Tb»  handling  Mid 
ninote  inipeetion  of  uithantinted  initnm«nti — 
fupponng  the  indiTidiul  to  1m  poNMMd  of  hSxlj 
gowl  peioeptiTe  fumltiM  and  •  nfactive  memory 
tot  ooaUnr,  outline,  and  colour — is  alaolntely 
neoeMar;  for  aniving  at  a  condition  of  being- 
■Ua  to  teoogniee  a  paiticnlar  make  or  achool 
when  one  Mes  it,  Mid  an  inspection  of  a  doxen  or 


^^atie 


.  Bat  there  ia  onothar  factor,  and  it  is  far  above 
k^  the  test,  which  tends  to  perfect  the  amateur 
ipith^  d«<drBd  akill  in  jaiging,  and  that  ia  the 
Mpeoence  gained  bynwiin^  a  few  Jiddla  hinuty. 
Books,  study,  or  even  handling  and  obeetviitian, 
fp)  all  far  in  the  backgroond  as  uompaied  with  tha 


in  hii&nteffortfl—evan  from  his 
than  he  will  with  yeus  of  reading,  and  although 
he  will  not  be  able  at  the  onset  to  noliae  the 
innocenoe  of  his  own  cmde  carves  and  oatlinea, 
he  will  gradaolly  and  loraly  find  that  he  is 
learning  more  than  all  the  written  instraction  in 
the  woild  conld  teach  him.  New  light  will  dawn 
upon  him  at  every  step,  and  the  reason  for  this 
tarn,  ,ar  that  denectioa,  will  appear,  and  will 
become,  his  own,  in  a  manner  and  with  a  Szity 
that  op  oral  or  written  eSort  ooold  impart. 
"  'I,  thereftaB,  with  the  hope  ol       


attembt 
Violiij,' 


tyro  til .  hii  desire  for  knowledge  that  I  will 
-"-■nbt  to  give  a  few  hints  on  "How  to  Make  a 
in,"  in  a  plain  and  simple  manner,  with 
^~a  Ijiostibly  onginal  methods  in  the  ose  and 
manufactnre  of  tools,  and  far  the  prodnctiDn  of 
tone,  and  likewise  with  aa  nnsll  an  outlay  in  the 
mattec  of .  appliancea  '  as  is  practicable.  The 
"  initroctions  I  have  met  with  all  seem  to 
jtollow  the  same  beaten  track,  and  if  there  is  one 
thing  I  tike  to  avoid,  it  is  that  of  mnning  tn  a 
p^icalarmt,  because  oar  grandfathers  and  great- 
K^dtatbers  did  so. 

Without  farther  preface,  I  will  give  a  list  of 
Oe  tools  required.  These  are :— Small  car- 
penter's bench,  with  vice,  handsaw,  tenon  taw, 
Mw  saw,    smoothing     plane,   trying   plane,  a 


iple  of  chisels,  lin.  and  jin.,  two  or  three 
knives,  as  indicated  hereafter,  two  spoke- 
shave*  of  difFerent  degrsea  of  currature,  a 
couple  of  biadawli,  Sanding  iron,  several 
«rs,  rat-tail  file  fin.  in  the  thickest  port, 
[led  Waihlta  shupeaiog-stone,   one  dozen 


wooden  BOrews  or  ciunpi,  two  or  three  iron 
ps,  steel  Sft.  nila  (in  one  pieos,  k>  as  to 
■  a  sttairiit-edge],  two  dosen  dips,  caliperi 
I  as  indicated,  T-sqiiare,  glue-pot.  Other 
r,  tmt  at  the  aame  tune  indispcmaable, 
requirites,  anch  as  glue,  glass-paper,  tc.,  will  be 
referred  to  hereafter  in  the  proper  places. 

It  is,  of  course,  unueoessaiy  to  give  diagrams 
of  auoh  well-known  aunlianei  aa  saws,  planes, 
BlM,  chisels,  and  bradawls ;  but  sevenil  of  the 
toohi  in  the  list  are  l^edal  and  peculiar  to  violin- 
making,  and  of  these  it  ia  desirable  to  give 
illustrations. 

TAi  Bending  Irtn,  though  so-called,  is  prefer- 
ably made  of  brass  or  capper.  A.  piece  of  metal 
about  ISin.  io  length,  the  sectioa  at  which  is  a 
long  oval  thus :  C3,  will  meat  every  requirement. 
It  anould  be  about  S  jin.  in  its  hmgeat  diunetet. 


kept  elsewhere  when  not  wanted.  The  usual 
plan  ia  to  heat  the  iron  on  the  top  of  a  stove,  and 
tiimi  plane  it  in  position  ;  but  I  prefer  putting  a 
amall  gaa-iet  underneath  it,  as  by  this  means  a 
steady  and  uniform  degree  of  heat  can  be  main- 
taioea,  without  the  trouble  of  frequently  re- 
moving and  reheating.  That  old. fashioned 
implement,  the  ItalLuL  iron,  used  for  getting  up 
frilla,  makes  a  very  fair  sutwtitute ;  but  even  in 
tliis  case  a  gas-jet  will  be  toand  the  moat  satia- 
&ctoi7  method  of  heating.  The  aorface  of  the 
iron  ahould  be  kept  smooth  and  bright. 

T/i*  SnivM.^-fig.  2  gives  the  most  useful 
form  of  knife.  Get  a  cutler  to  make  yon  ball 
a  doien  blades  of  the  shape  indicated,  with  a 
shani  edge  all  the  length.  Then  take  a  piece 
of  bard  wood,  saw  it  in  two  lengthwise, 
^k  the  blade  into  oue-HU,  and  glue  the  other 


h 

1 

F.'g-  ; 

s     = 

c 

Ji 

1 

half  on  the  top  of  it,  and  when  tbe  glue  has  set 
run  a  amall  screw  through  the  lower  end  of  the 
handlB.  This  form  of  knife  admits  of  the  wood 
of  the  handle  beitig  cut  away,  as  the  blade  is 
ground  down  in  sharpening,  and  at  the  same  time 
la  a  tool  Tprj-  firm  in  the  grip,  jhe  part  of  the 
blftde  |Si^ii3»b4  shouM  be  ground  cff  to  a  fine 
poin^  as^m  dia£rsm,and  it  will  then  be  found 
to  be  remarkably  easy  to  work  with. 


Tht  Sptkttham  (Fig.  3)  are  most  tua 
implementa.  The  "  inatmctioiis "  aforetud 
apeak  of  tha  use  of  gtuyri  far  catting  away  <_^ 
enperfluons  wood,  and  getting  the  instruma 
into  ahape,  and  this  old-fashioned  and  vary  do 
system  is  still  adopted  br  nearly  all  the  fiddl 
makers  of  the  present  day,  than  whidi  hstd 
anyOdng  om  be  moM  tadloo*  and  abaord.  P« 
soaallf,  I  should  never  have  had  thapalitace 
make  a  fiddle  on  auch  a  method ;  batl^  the i 
of  a  couple  of  apokeahavea,  of  ditbrent  degnes  < 
curvature  in  the  blades,  the  waA  can  be  ■ 
throagh  so  expeditiously  that  it  is  iBrprisiag  th 
■pokeahave*  have  not  oome  into  geosial  ass. 

y-afmv. — A  small  T-square  in  beam  orii 
will  betonnd  vary  nssfnlM  tile  work  prooeedi 

Irm  Avnpt.— rig.  G  sbowi  a  fona  of  cni 
useful  for  a  variety  «f  ptunoaea.  Two  or  tin 
of  these,  about  ^in.  by  4iii:,  will  be  anfficisi 
They  may  b*  frequently  pioksd  i^  fee  a  li 

Weedtn  Onmpt. — Fig.  6  showa  a  annnmiw 

wooden  screw,  or  cramp,  used  for  holding  to] 

top  and  bottom  tables  to  uia  sides,  until  tbe  glw 

seta.     About  a  doaan  will  be  required,  and  «3 1 

be  made  by  a  tamer  for  abont  hall-a-crown.        i 

Scrapers  (Kg.  7}.— The  scraper  ia  certaialynrfi 


Fi,    7 


^ 


a  tool  peculiar  to  fiddle-making,  exomttngwltb 
regard  to  the  shape  of  its  cutttng-edge.  Itis 
hardly  neceaaary  to  hiy  scrapers.  Moat  of  my 
readers  will  have  at  least  one  female  friend  who 
weara  stays,  and  who  will  prennt  him  wilha 
broken  husk  occasionally,  it  solicited  in  a  be- 
coming manner.  These  stay  bnsks  make  eicallsot 
scrapers.  Get  some  pieces,  and  file,  grind,  or 
otherwise  shape  them  something  after  the  msniMr 
of  the  diagrams— that  is,  irregularly,  in  (ttder  to 
meet  the  varied  curvea,  comers,  and  devlivilitS 
will  have  to  openta  upon  and  produce. 
you  have  got  tha  metal  to  tbe  daorel 


«J 


^ 


irve,  grind  or  file  a  slight  bevel  on  tbeenrvrf 
de.  Then  on  yooi  WashiU  sharpenar  •-*-^-* 
_.  _.._  .__-  ..g^    if^pi 


keek  edge.    Now  place  it  i» 

— "■  pisoa  Astael— • 

—    .firmly 


ihtteaftflr)  get  a 
our  vice,  aad-  dn 

uwa  baadawl  wiQ  anaws  the  "purpeao    fin    . 
a  along  the  ahaipened  edge,  and  the 


tool  is  ready  for  use.  Tha  following  diagrsin 
■hows  tbe  position  of  the  sharpener  on  the  edge 
of  the  scra^- 

It  is  desDable  to  have  a  cuaber  of  sciapcM 
ready  sharpened  before  you  bc^in,  so  that  as  oM 
becomes  blunted  another  may  be  taken  up  with- 
out  having  to  leave  your  work  to  reaharpen.  A 
scraper  may  be  "sat"  by  laying  it  fiat  at  Hff 
comer  of  the  bench  and  drawing  tha  ateel  (brad'' 
awl)  smartly  along  the^f  surface,  so  osto  ttua 
hack  the  burr  given  to  it  by  the  first  process 
Having  tnrae<r  back  this  burr,  again  put  the 
scraper  in  the  vice,  and  piooeed  as  at  first.  A. 
scraper  may  often  be  reset  a  doaen  or  twenty 
times  without  it  being  necessary  to  put  it  on  tb<f 
hone.  The  variety  of  the  curved  edges  of,  aayj 
three  scrapers  enables  you  to  do  auything  yov 
require  in  fiddle-making,  and  if  you  have  nof 
previously  used  a  scraper,  yon  will  be  agreeably 
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Kmpnied  to  find  what  a  lot  of  excellent  work  can 
me  with  eo  modeat  an  implement.    There- 
do  not  neglect  to  contract  with  your  lady 
ftjiads  for  all  the  broken  haaka. 

Ctiiffrt, — Anumher  of  intricate  and  mvaterioos- 
iMJImg  apparatus  have  been  devised  for  ascer- 
ysbg  the  thicknesseB  of  the  wood,  Either  in 
Aa  making  of  new  or  the  inspection  of  old  flddlesy 
nd  tome  of  them  are  awkward  and  nnreliable, 
uA  therefore  worse  than  nseleee  becanse  actually 
^oeirmgf  The  amplest  and  most  effectiye  that 
I  know  of  may  be  made  by  any  amateur,  and 
Ihoe  »  always  an  additional  pleasure  in  being 
ails  to  make  oae^s  own  appliances.  It  is  shown 
la  Fig.  8.  Take  a  piece  of  beech  or  mahogany 
dboot  lOin.  bjr  4in.,  and  ^in.  thick.  With  your 
Ww-mw  out  it  out  in  shape  like  the  diagram. 
Bon  a  dean  round  hole  near  the  extremity  of  the 

S^arsij  in  which  an  ivory  pin  will  loosely 
J,  This  pin  should  have  a  smooth  point  at  the 
ferend.    Immediately  under  this  point — ^that 


''^e  9- 


i^  h  the  lower  arm — insert  another  little  ivory 
fat,  alao  having-a  smooth  point,  and  fix  it  there 
■moTibly.  I«et  the  loose  pin  drop  to  touch  the 
ixed  pin,  and  then  mark  a  circle  on  the  loose  pin 
jot  where  it  appears  above  the  upper  arm.  This 
aark  you  aoay  call  zero.  Take  out  the  loose  pin, 
ndnnke  a  few  divisions  of  16th8  and  32nd8  of 
la  inch  downwards,  towards  the  point.  Beplace 
ftelooie  pin  in  position,  and  you  can  then  run 
the  mstniment  over  the  wood  to  be  g^auged,  and 
ly  watching  the  scale  on  the  looee  pin  as  it  rises 
lad  {alia,  aee  exactly  what  the  thicknesses  are — 
alvays  being  careful  that  the  lower  or  fixed  pin 
ti  w  eontaet  with  the  under  side  of  tiie  wood. 
^  Chpi.-'The  small  clix>s,  used  for  keeping  the 
ada-linisga  in  position  until  the  glue  acts,  can  be 
sada  by  the  amateur  himself  out  of  bits  of  beech 
ff  amijjur  wood.  They  should  be  about  Sin.  in 
kn^  and  {in.  square.  Make'  a  saw-cut  down 
iha  cantre  for  two-thirds  the  length,  and  tiien 
viih  joor  knife  cat  away  the  inner  portion  until 
jaant  the  form  in  Fig.  9. 

Th4  Shmrpminff  Hcne. — ^In  my  opinion  there  is 
aotkiag  to  beat  a  piece  of  Washita-stone  for 
ibaipming.    Ho  oil  is  required — in   fact,    oil 
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WA  net  be  used,  only  clean  water.  It  is  gene- 
tt&7  lold  in  bevelled  form  (see  Fig.  10),  and  the 
fnmded  edges  will  be  found  an  advantage  in 
t^vpemng  the  blades  of  the  spokeahaves. 

The  Purjling   Tool  (Fig.  11).— I  should    ad- 

^  the  amateur  not  to  give  half  a  sovereign 

lor  a  pnrfling  tool,  but  to  make  one  himself  at 

*6M|  of  three -halfpence.    Some  of  these  pur- 

•ia^tDob  are  fearfully  and  wonderfully  made. 

1  ms  once  presented  with  one  upon  which  a 

paat  deal  of  labour  and  ingenuity   had  been 

^^paeded,  but  it  was  unworkable ;  whereas  one 

'^  I  devised— a   combination  of  a  bradawl 

iBa  a  cotton-reel — ^has  done  all  that  was  re- 

^■i'ad  of  it.      This  simple  instrument  may  be 

■ids  in    the    following    manner  :  — Take   a 

^ttaa-reel,  in  which  the  axle  is  thick  in  wood, 

•d  cot  one  end  away,  as  in  B  (Fig.  11).     If 

T^  poaaeaa  a  lathe  this  may  be  done  in  two 

■bates;  if  uot,  it  can  be  reduced  with  a  file, 

jv  roimded  smooth  with  glaas-paper.      Bore 

a«a  or  six  amall  holes  in  a  line  with  the  axis 

^^^  the    smaller    spindle,    and    at  slightly 

yarant  distances  from  the  centre  of  the  reel. 

jjjit  grind  down  the  point  of  a  small  bradawl, 

Pit  takes  the  form  as  at  A  (Fig.  11),  and  get  it 

^  Aarp.    The  bradawl  is  placed  in  one  of  the 

JWI  hdea  (In  which  it  should  fit  tightly),  ac- 

V^  ^  the  distance  you  wish  to  scribe  from 

yeoga  of  the   work.      If  after  a  time   the 

•[w»i  gets  alack  in  the  reel,  wet  it,  and  on 
WiB^}X  in  position,  the  wood  will  swell  suffi- 


ciently to  grip  again.    The  mode  of  using  the 
purfler  will  be  described  hereafter. 

Tool  Sharpening, — ^The  grinding  of  plane-irons 
and  chisels  and  tiie  setting  of  saws  is  an  art  of 
itself,  and  I  would  recommend  the  amateur  to 
pay  a  few  pence  to  have  these  duties  performed 
for  him.  He  would,  by  doing  so,  save  con- 
siderable time,  and  avoid  the  risk  of  spoiling  his 
tools.  The  blades  of  the  spokeshaves  he  can 
manage  easily.  The  mode  is  to  hold  the  Washita 
stone  firmly  down  on  its  narrowest  edge  at  the 
comer  of  the  bench.  Hang  the  iron  across  it,  so 
that  the  thick  part,  as  well  as  the  cutting  edge, 
touches  tiie  stone,  and  move  to  and  fro  with  a 
firm  and  steady  pressure.    The  following  Uttle 


diagrun  will  show  the  mode  of  performing  this 
operation,  which  will  have  to  be  done  frequently, 
as  the  blade  must  be  kept  very  keen.  On  no 
account  must  you  grind  the  eoneex  aide  of  the 
blade,  but  only  the  concave  side.  It  is  almost 
needless  to  remark  on  the  desirability  of  keeping 
all  your  cutting  tools  as  sharp  as  possible.  I^ 
one  can  do  decent  work  with  blunt  instruments, 
aiid  the  ease  and  comfort  with  which  an  opera- 
tion is  performed  with  a  sharp  tool  repays  you 
for  all  Uie  time  and  labour  taken  up  in  maintun- 
ing  keen  edges. 

Having  said  all  that  is  necessary  at  present 
respecting  tools,  I  will  next  deal  with  the 
different  woods  used  in  fiddle-making. 


PITTIKO.-III. 


THE  rule  used  by  fitters  is  generally  1ft.  long, 
and  of  steel.  Joint  rules  of  any  kind  are 
not  suitable,  especially  those  which  are  made  of 
wood.  When  a  2ft.  rule  is  used  that  also  is  of 
steel,  and  uniointed.  Two,  or  four  edges  are 
usually  divided.  For  the  ordinary  purposes  of 
the  workman  two  ed^s  are  quite  sufficient. 
There  ift  no  advantage  either  in  having  such  fine 
divisions  as  100th  of  an  inch;  64th  is  quite  fine 
enough,  and  one  inch  so  divided  is  sufficient. 
Three  or  six  Inches  may  be  divided  into  32nd* s, 
and  the  whole  of  one  edge  into  16th's.  I  think 
it  is  always  best  that  one  entire  edge  shall  be  left 
divided  no  finer  than  8  th' s  of  an  inch.  It  saves 
confusion  when  taking  coarse  measurements. 
Thei'e  is  seldom  any  advantage  in  having  a  rule 
divided  into  10th*s,  or  20th's,  or  50th's.  Nor 
are  ndllim^tres  divisions  of  any  use  in  a  general 
shop.  If  French  measures  have  to  be  adopted,  as 
they  have  on  some  jobs,  it  is  better  to  keep  a  sepa- 
rate rule  for  them.  Besides  the  1ft.  or  2ft.  rule, 
one  rule  6in.  long  is  very  useful  to  caxry  in  the 
pocket.  It  is  well  to  have  all  rules  nickel- 
plated. 

The  straight-edges,  squares,  and  calipers  are 
very  impor&nt  tools.  As  a  rule,  fitters  make 
these  for  themselves.  It  is  scarcely  necessary  to 
occupy  valuable  space  in  a  detailed  description  of 
the  methods  by  which  these  are  made,  because 
every  apprentice  of  a  year  or  two  years  standing 
has  maae  them  all  for  himself ;  and,  of  course, 
everybody  knows  that  to  originate  a  perfectly 
true,  parallel  straightedge,  it  ia  necessary  to 
make  three  such.  But  for  workshop  use, 
a  straight-edge  is  made  from  a  standard 
already  m  existence,  or  from  a  shop  surface  plate. 
So  also  it  ia  known  that  to  make  a  square  true, 
the  edges  must  be  done  by  trial  on  straight-edge 
or  surface  plate,  and  then^the  blade  made  true 
with  the  stock  by  turning  its  stock  to  right  and 
left  alternately  against  the  true  edse  of  a  plate, 
correcting  the  blade  until  each  edge  coincides 
with  a  line  squared  up  from  that  edge  upon  the 
surface  of  the  plate.  It  is  also  well  Known  that 
caliper  joints  must  fit  closely,  that  pins  must  fit 
their  holes  exactly,  without  slop,  and  that  to 
prevent  apring  the  metal  near  the  pivot  end  must 
be  much  wider  and  stiSer  than  at  the  points, 


thence  tapering  well  down  to  the  latter ;  and  also 
that  the  pointa  should  be  tldn,  but  spread  very 
sliffhtly. 

Small  squares  are  made  with  stock  and  blade 
separately,  the  blade  being  fitted  tightly  within, 
a  saw  groove  out  in  the  stock,  and  so  riveted  in. 
The  stock  ia  purposely  made  heavy,  in  order  that 
the  square  shall  stand  steadily  upright  upon  the 
stock  when  being  used  as  a  set-square.  But 
large  squares  are  forged  from  a  solid  fiat  bar  of 
iron  or  steel  bent  round  by  the  smith.  The 
edges  are  afterwards  planed  or  filed  true.  Small 
squares  are  as  short  as  2in.  or  Sin.  in  the  blade 
for  carrying  in  the  waistcoat  pocket.  For  bench 
use,  thc^  range  from  6in.  to  8in.  or  lOin.  in  the 
blade.  Xarge  squares  may  be  from  15in.  or  18in. 
to  2fb.  6in.  or  3ft.  in  length.  Lines  over  that 
length  are  better  raised  by  geometrical  methods. 
The  len^;th  of  the  blade  of  a  square  may  bo 
about  twice  that  of  the  stock. 

The  various  forms  of  calipers  are  shown  in  the 
figures — Fig.  12.    There  are  the  outmde  calipers 


FIG  12 

A,  the  inside  B,  the  compass  caliper  C  (used  for 
scribing  work),  and  the  combination  D,  where 
extern^  and  internal  legs  give  the  same 
dimensions. 

Lines  are  invariably  marked  with  pointed 
instrumente.  The  oompion  scriber  is  used  for 
lines  not  marked  with  other  instruments.  One 
end  is  strai([ht,  the  other  is  often  curved.  This 
instrument  la  shown  in  Fig.  13.  It  is  made  in 
two  forms.  One,  A,  with  one  point  only)  Hie 
other  end  being  frequently  bent  round;  ^tht 
other,  B,  witili  one  point  straight,  and  tiie  o^itoo»> 
site  point  turned  round  for  marking  theondir 
surfaces  of  work.  In  B  is  shown  a  twist  ofM 
given  to  the  body  to  enable  the  hand  to  gri^  it 
better.  -ri- 

A  tool  in  constant  use  is  the  scrihtni^  bUi6)pi 
or  surface  gauge.  It  is  also  one  that  "Is  atafttjrf 
made  by  workmen  for  their  own  use.  it  oooiin 
in  perhaps  a*  doaen  different  modified  typei.  xl 
give  sealed  views,  of  two  forms  in  Fig.  '14,  sdthkt 
gauges  can  be  made  from  the  figures. 

The  value  of  the  scribing  block  consists  in  the 


f 


i^^u\\v^v» 


B 


F\0     15 


facility  with  which  its  movable  point 
adjusted  for  height,  and  made  to  move  in 
lines  with  the  face  of  the  marking- off  taU», 
matter  how  irregular  the  faces  upon  which  the 
parallel  Unes  have  to  be  scribed.  With  no  other 
tool  would  it  be  possible  to  scribe  parallel  Unci 
upon  faces  in  various  planes.  : 

In  Fig.  14,  both  in  A  and  B,  the  base  C  coH^ 
sists  of  a  disc  of  wrought  iron,  supporting  th^ 
rod  D.  In  the  first  figure.  A,  upon  the  rod  slid'e^ 
freely,  yet  closely,  the  spherical  head  £.  The 
head  is  drilled  at  right  angles  to  take  the  circular 
pin  F,  which  is  drilled  in  turn  at  right  igagles  with 
its  length  to  slide  loosely  upon  the  pillar.  The  tail 
of  the  pin  is  screwed  to  take  the  wing-nut  G. 
Between  the  wing-nut  and  the  hemispherical  body 
the  actual  scriber  H  is  slid  over  the  screw.  T^ 
hemispherical  body  £  is  flattened  at  the  spot 
where  the  scriber  has  its  bearing.  The  shoulder 
of  F  stands  sUghtly  within  thia  flat  face.  Whdft^ 
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Avo.  28,  IWl. 


will   }m   nnitead] 


if  toil  may 


the  rod.  The  mm- 
may  be  Jin.  liy  iVin.,  of  i 
Urge  one  2Jin.  b;  jm.,  and  othen  irill  now 
between  these  lizea.  The  Bgan  ia  ilmott  k11< 
eipUnBtoty  of  the  methoa  of  constinction. 
Tnaunel  hsadi  uinal]  j  are  niade  on  the  noenl 
patient  there  ihown.  A  ia  a  caiting  of  giu- 
metal  or  btau,  filed  to  ilide  amoothly,  and  vith 
aa  little  slop  &*  poerible  on  the  Etafl  i  B  ii  Iba 
pointed  leg,   fitted  either  with  a  acrew,  or  ti; 


Th«  acrihw  ahown  at  B  ia  tightened  in  a 
different  manner.  Upon  the  pillsT  D  alida*  a 
iplit-hlock,  J,  divided  on  one  aide  aa  far  m  the 
mllar.  Through  a  hole  drilled  in  this  portion, 
Um  icrewed  pn  E,  ia  puaed  and  palled  up 
•tainit  the  block  J,  iriththe  wing-nnt  L.  The 
^  E  ia  fmnlahad  with  ahead,  S<.     When  the 


FIO  15 


•ninat  tl 
UockJIi 


_!,  and  not  <mly  eeU  the 

Buck  J  In  podtion  sn  tlie  pillai ;  bat  alao  poUi 
tlu iccIbeiH  bit  againit  the  waaher  N. 

In  larilnng  blooki  Stted  with  a  iplit  block  like 
J,  an  alteraalJTa  clan  Ii  to  drill  a  hole  tiuongh 
K',  and  makiog  H  ol  roond  (teel  wire,  let  it 
paaa  thnmgh  the  drilled  hole.  B7  Sling  ihaUow 
Roorea  in  the  waaher  N,  the  •cribu'  con  be 
damped  iaat  axunat  theaa  grooTsa.  Thia  ta 
•hown  at  F.  Thaae  indiapenaable  toola  are 
Kodifled  in  watj  way*  in  the  ahopa. 

Piopedy,  tbe  amber  ehonld  bare  meana  of 
(nd-lmig  adJnitMient,  a*  well  ai  adjuitment  for 
ludght  ntenmal  form  given  t«  it  li  that  ahown 
at  Q,  the  long  (lot  permitting  of  movement 
«ndwiae.  At  F  the  tame  object  ia  tecnred  by 
the  movement  of  the  ronnd  rod  M,  tbroogh  the 
hole  drilled  in  the  head  K'of  thepinching-acrew. 

A  soriber-hlock  ehonld  not  be  made  in  a  flimay 
bwhion,  for  it  will  then  be  oniteady,  and  mark 
mtrae  linea.     The   baaa    ehonld  be  itont  and 


Lva,  and  the  item  alio  itoot.    The  lightest 

portion  ehonld  be  the  eliding  block  and  screw. 
The  key-drift.  Fig.   Ifi,  is  a  tool  in  fre^nent 
le.     It  u  of  atcel,  and  ia  employed  for  dnring 
A  keys  from  their  aeatinea.     It  is  cranked  to 
ear  the  body  of  the  ahaft  in  which  the  key' 

Two  pair*  of  trammela  are  required,  a  emaU 


light  pair,  and  a  larger  pair.  For  tlie  small  ones, 
the  beam  ie  ■ometlmes  of  metal,  for  the  larger 
ones  it  ia  ef  wood.  A  good  ty^  of  trammel 
head  is  ahown  in  Fig.  Ifl.  Tbe  proportiona  to 
which  the  figure  ia  drawn  are  eoitable  for  large 
or  email  heade.  The  length  ehonld  not  be  rela- 
tively mach  leea  than  that  ebown,  or  the  head 


slipping  out  endwise.      The  waehar  then  beut 
fart  upon  tbe  rod,  and  the    head   ia   Axed  ia 

The  otdmary  wing  compassat  and  tftbit 
dividers  are  need  by  fitters ;  bat  they  are  graanl 
to  a  more  obtnae  angle  then  when  emploved  lor 
wood.  The  poinia  of  all  fittera'  marking  Iiutn- 
menta  mnet  be  ground  to  a  larger  angb  tlilB 
those  for  marking  on  wood,  otherwise  tner  vfll 


sharpened 
get  doUed 


with  the  ehaok.  Then  they  will  ton  tqnn* 
nnta  in  15',  and  hexagon  nnta  m  30°.  The  mfff 
of  ahank  should  be  eight  or  nine  times  the  wiota 
between  the  jawa.  I  noed  not  Uluatrste  thfss, 
nor  the  Borew  wrenehea.  Fig.  17  showealw 
epainer,  used  where  nnta  are  in  a  poatMO  H 
confined  that  the  ortUnary  apanners  cannrt  M 
turned  round.  A  podger,  or  any  snitaUs  riNS 
of  round  bar,  ia  inaerted  in  one  or  other  osfit 
holes  A  B,  as  moat  convenleot,  and  gives  us 
neoessaiy  leverage  for  tnming  the  spannw  "^1 
Fig.   18  shows   a  podger,  employed  for  tw» 


FIG   19 

pnrpoaea.  The  tapered  end  A,  of  round  ledion,  jl 
used  for  pulling  drilled  or  punched  bole*  in" 
line,  10  that  tho&  bolta  or  riveta  can  be  1°"™^ 
The  fiattened  end  B  ia  need  like  the  end  oia 
crowbar  for  lifting  up  and  slipping  slonp  «  <^ 
ing  or  forging  into  position,  or  tor  pnsing  0^ 
flanges  or  plates  that  are  in  dose  contact.       j 


Ato.  38,  18S1. 
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Tiro  or  Uiree  cantre-punchefl,  light  andheary, . 
at  alwsyl  leapt  ut  hand.  The;  Kr«  made  from 
M  round  fileo,  or  forged  from  rod.  It  is  better 
h)  tnakt  the  bi>dy  of  hexagtnal  form,  a*  the  tool 
aa  b*  mcped  and  rotat^  bettra'  hx  the  Gngen 
llaui  if  left  Hnooth. 

Gnunpa  of  almoat  aU  rizM  are  nsed  by  flttera ' 
of  the  tfpe*  and  general  proportiona  ahown  in 
Pig.  19.  Tbe^  KTB  forged  in  wroQght  iron  or 
itnL  A  I«  that  in  moit  reqaeat,  B  being  a  special 
form  used  in  cased  where  there  are  not  two  flat 
'i  opposition.     Thm,  in  pinchiig  t*i 


I  |ilatsi  ftanding  at  right  angles,  uoi^d  vitb  angle 
i  no  or  other  attachmenta,  the  round  part  Bi 
woiU  eiilcr  into  punohed  or  drilled  hole,  and 
e(gi  the  nBceasary  reaistamie  to  the  preasuro  of 
UuKiew. 
I  A  nnaU  aurface-plate,  about  Iffin.  or  I2in. 
man  or  in  diameter,  is  a  nnrnnnnTy  equipment 
tftbeniMcBl  working- fitter's  beach. 

Drilb  and  aoreiring  taickla  aro  too  important 
b  be  pUMd  lightly  over.     I  shall,  therefore, 
Ummy  lemarEi  on  theM  until  I  treat  specially 
■boot  tM  matliod*  of  onion  adopt«d  bj  fitters. 
J.  H. 


COIDINBXIl  FOa  ALTERVATIHa 
CITBBBIIT  HOTOBS. 

low  affidemcy  of  alternating  onmot  motora 
.  known  to  be  dna  to  the  large  self -iodnetlon 


n 


if  oomnt  lag „ 

MB  in  the  armature  dienlt,  changes  Uie  timas  of 
wgwHwHon  of  Bsld  and  armataia  req)ectl*el7. 


nMHfag  in  an  tnef^dant  onratlon.  With  a  view 
lodNni^B  tha  amount  <a  lag  and  bringing  the 
k^d  el  Bald  nagneUsation  nuire  naarlr  into 
Mbridsaoe  with  that  of  the  armatore,  William 
hdsr,  inn.,  of  Pittafleld,  Mass.,  and  John  F. 
U^,  of  Haw  ToA,  Mopoee  to  Insert  in  the  Deld- 
■Sffst  drrait  ■  oondensar.  The  impnrement  is 
in^ralad  b  the  acoompanjlDg  ennaTlnB,  which 
■ipMeDti  an  otdinan  dmot-wonnd  motor,  pio< 
tiM  wia  i«ip.>n«t»r  flaId>mBgnet  and  annuon 
MM^aooBdaiser,  D,  baing  iotaiposed  in  the  shunt 
*  Bdd-magoat  drooit  The  oondensw  has  the 
fV^  of  oeotrallAg  or  eonntanottng  tba  effeot* 
ft  Mtt.iidDotbiii  in  tha  aiiamt  with  which  it  is 
■•Bsotad.  Tbm  high  self-iDdnoUon  of  the  field  is 
kasbr  lowand,  ud  its  time  of  magoetlaatlon 
hwfitmoia  nearly  into  ooinddanea  with  Oat  of 
kssiMtora.  It  woold  seam  at  first  nght  that  the 
■nsusMHslilBiiiiiisiiiliiil  III  the  fiald*inagD«t  eirciA 

tfkeoodaoaarwooldredaeatha&gld "— 

« to  a  *«7  lowvalna. 


AOUATIC   INSECTS. 

THE  Tiiday  eraoiiig  dtooonna  baton  the  British 
JL  AModation  was  ddirered  by  Prof.  L.  C. 
lOsIl,  who  took  tor  liis  sobject  "Some  Difflcoltias 
afts  Uts  of  Ajoalia  loMats,"  itaowing  how  tb«y 
Iq  tUr  <ggs,  amk  and  rise  in  the  water,  and  obtain 
K*  bod.  Ha  said  that  we  oodantand  insects  to 
laaolmilsof  BmaU  liia  torolahed  with  a  bard  skin 
»■  di  tags,  breathing  air  by  branch  air  tobes,  and 
■■™>»i'  prorided   m  the  adolt  oonditbni   with 


nanttf  a  dondnant  group,  as  shown  by  tha  vast 
•wW  d  tlia  specias,  tha  gnat  nambns  of  the 
■Biidut^thsirwldadlstributlon,  and  their  varioos 
UiW.  Tba  mseot  type,  like  aome  of  the  truittol 
■nations  of  man — paper  or  lithography,  for  in- 
^M— baa  proTad  so  aocoesaful  t&t  it  has  bean 
||»d  pnfibbte  to  adapt  It  to  oountlees  distinct 
QIMSS.  He  prt^MMsd  to  cousidar  only  one  of  its 
MaHdf  nriedadsptationa — DaBiely,iti  adaptation 
■  Mnaliclila.  Tliere  are  some  inseota  which  can 
Asia  Oa  watar-'not  aa  tha  mamroal,  bird,  or 
'Vw  does,  oomiag   np   from  time   to  time  to 


breathe  —  bnt  constant];  immersed  like  >  fish. 
Nearly  evary  order  ot  inaecta  contain*  aquitio 
torms,  and  tha  total  number  ot  such  forms  is  vary 
larn.  Ail  are  beUered  to  be  modifications  ot  terres- 
trial types,  and  it  is  probable  (hat  members  of 
diffsraiit  families  bave  often  betaken  thanualTes  to 
the  water  independently  ot  one  another.  The  diffl- 
cultica  which  aqnatic  insects  have  to  anooimtar  begin 
with  tha  em;.  It  is  in  most  cases  oonTenlent 
that  the  egg  uoald  be  laid  in  the  water,  thongh  this 
induponsaUa  to  tiie  winged  or  braathlog  fly, 


which  is,  as  a  rule,  01  fitted  tor  entering  the  w 
'<  eggs  hatoh  if  they  are  merely  aca' 
otaaod  over  tha  bottom  of  a  it 


bnt  ofliers  most  be  Ud  at  the  sortttoe  of  the  w 


tto^eat 


!  hnngnr  ONatni 
or  pndatory  ii 


„    „„  ezpoaed  to  tlie 

ONatuea  of  Tariona  Unda,  fueb 
.-  ,--_ itory  inseots.  These  difSeoltles 
mM  in  thecaaeaof  a  nombar  of  foaeots  t^ 
laying  tha  en>  in  chaloa  or  stringa  and  mooring 
th«m  at  the  surface  ot  the  water.  Tha  egga  are 
inveatad  by  a  gelatinoua  aoTalope,  which  swells  at 
&B  momeot  It  teaohea  tha  wf  tw  into  an  abundant 
bansparent  modlsge.  TUt  momlaga  anawen  more 
ti>an  one  porpoae.  It  makea  tha  eggs  ao  dfppeiy 
fiiat  Urds  or  iiMaats  cannot  giasp  uusn.    It  also 


An  IXPSOTEI}  H0BTI8ING 

HACHINB. 


treada  erf  at^a  is  diown  in  the  aooompanyiDg 
illoslTation,  and  has  baso  patented  by  Iti.  Pad 
SwMer,  of  No.  24,  Howard-straat,  AUagbaoy,  Fa. 
Fig.  1  i)  a  panpaoura  view  ot  the  '""*T»t|  ng-  > 
rapraaenfing  a  Tertioal  aaoHon  thnnrii  tba  imbga, 
wMa  FigTS  shows  tha  onttardataAad.  Tha  baaa 
of  ttia  Mfc^KiTM.  oonMsti  of  two  raraTM  angalar 
BBOtians,  the  menban  of  whieh  aia  at  a  right  a^to 
to  aaoh  other,  and  aaoh  of  whtdi  ha*  a  lowar  hwt- 
'  dotted  fianga,  and  also  ai  .—  ■ 


fiiat  Urds  or  iiMaats  cannot  giasp  than.  It  also 
ipaoes  tha  egga,  and  aoablea  eaiai  to  gat  Its  fair 
Aaraofairudsonlight.    Hm  aalatinoaa  aobstanoe 

» .1 — parly,  whieh 

the  eggs,  for 
I  transparmt 

„.         ..     .  inaaota,  too, 

lay  Uialr  egga  in  tha  form  of  an  adhaslTa  band. 


llMMlatinc 
sntlsepBO  pro) 


;ar  the  eggs) 
•  tamains  i 


nuehangad.     Soma  ii 


J  obain  is  moraai  to  the 
3- winged  fly 
it  t^Undrical 


bank  br  a  alendar  oord.  1 


_  _. ..  species  are  nry  baantitol  objeota,  owInB  '— 

tlie  grasa-green  colour  of  tha  aggs.  nia  satpaft  ot 
tha  goat,  which  baa  often  been  daaoribe^ia  wall 
aolteo  to  float  io  stagnant  water,  and  is  freely 
eipoeed  to  the  air — a  point  ot  unnsnal  importance 
in  the  case  of  an  inaeot  whl^  in  all  atagaa  ot 
growth  seams  to  need  the  moat  effidant  means  ol 
respiration,  and  whose  ^ga  are  usually  laid  in 
water  of  vary  doubtful  puity.  Tha  lower,  or 
sobmarged,  end  ot  aaoh  egg  opens  by  a  lid,  through 
whloh  tha  larva  at  length  escapee.  Whan  the 
larrs  are  hatched  and  aaMped  into  the  water  new 
difSoultiea  ariaa.  Some  have  to  task  tbeii  food  at 
the  aorfaoe  o(  the  water,  and  mnst  yet  be  always 
immecsed.  Othen  liTO  upon  tOod  whldi  is  onlf  to 
be  found  In  rapid  streams,  and  thus  nn  aermna 
risk  of  balug  iw^  aw^  by  fiia  rush  ot  water.  AU 
naad  a  good  supply  of  oxymo,  whidi  baa  aithar  to 
be  drawn  bom  tha  air  at  tne  surface  of  extracted 
from  the  water  by  special  organs.  Tha  difficulty 
of  bnatliing  is,  ol  course,  greatly  inoraased  when 
the  larTD  eeeks  its  food  at  the  bottom  of  foni 
stieama,  aa  is  the  case  with  certain  diptara.  After 
describing  vailoua  other  difflooltieB  enoonntered  hf 
the  leotorer  said  that  many  inseota  run 


skip  on  tha  aorfaoe- film  ol  the  wi^ar.  Iheyare  able 
to  do  this  by  their  small  size,  the  great  spread  ot 
thdrlc^  and  the  fine  hairs  on  tha  legs.  Themnltl- 


_  on  a  table,  llie  mlnnte  and  hairy  body  ol  tha 
black  podun  is  inoaHbla  ot  being  wetted,  and  it 
frisks  about  on  the  nlvery  surface  of  a  pond  as  a 
honae  fly  might  on  a  (uttaoa  of  qoloknlTsr.  Bat 
the  podnra  most  deaoend  for  food.  On  a  leaf  ot 
dookwaad  It  polls  itself  fondblj  through  the  surface 
fibn  and  dimba  down  tha  loiur  root.  Once  below, 
thou^  booyant,  it  ia  enabledby  musoular  ezartiOD 
to  swim  downwards  to  any  depth.  Other  aqnaCio 
-  -'-  notquitsao  minnta  bava  almiUi  diSooltiea 

J  with.    Creeping  on  the  under  surtaoe  ot  the 

film  u  otlan  practisad  ij  leeches,  snails,  cyelas,  &o. 
It  is  sometimee  enonaooair  deactlbed  as  oraeping  on 
the  air.  Tlia  body  of  oie  animal  is  wholly  un- 
meraed,  and  it  does  not  displaoe  particles  ot  lyoo- 

Cnm  powder  sprinkled  cm  tha  water.  Thus  the 
is  a  oslling  to  the  water  chamber  below.  The 
r  of  the  leech  is  of  higher  imritj  than  water, 

when  it  loess  it*  ballot  tne  aoiplua  film  it 

falls  to  tba  bottom.  Pond  snaHa,  howerer,  actually 
float  at  the  sorfaee,  and  if  disturbed  or 
made  to  release  their  hold  maiely  turn  otci  In  the 
water.  Air-breatliiDg  Jnsfints  by  ovaroomlng  tha 
diffisnlties  of  liTlDg  in  water,  bave  gained  aooees  to 
new  and  ample  stom  ot  food  whi<£  abound  in  our 
fresh  waters,  and  Ihay  hare  multiplied  exceedingly, 


Lt  ^B  number  of  indiridods  in  e 


sometimes  aorprisiDgly  high.  The  hssd  of  tba  larva 
degenerates,  ind  in  eitreoie  cases  is  radaoed  to  a 
■impla  siiijl,  not  inclosing  a  brain,  and  devoid  of 
eyes,  antenuie,  and  javs.  Soma  aquatic,  as  wall  as 
some  non-aqoatic,  species,  which  have  found  an  uu- 
limitad  tuppl;  of  food,  manage  to  produce  offspring 


wingleaa  larvie.  The  development  of  the  winged 
fly,  the  whole  basia«a  of  mating,  and  anntha 
development  ot  the  embryo  withm  tl 


I  the  ecg,  ba< 
mviatad  to  tl 


excstion  to  MOOTCT  or  appropriate  it,  lu 

taw  m«t»iin»»  to  the  most  complete  atrophy  of  those 


Aaaai 

reoesB.  Oppoaita  tlia  angle  of  tha  ontaida  taoam 
a  aagmenU  plata  is  seoored  by  radial  sobs,  &e 
plata  having  a  T-shaped  undMCUt  taeaaa  and  a 
downwardly  axtand^  oentral  log  throngb  which 
a  eat  acraw  passes.  Tne  mMobers  of  the  two  seo- 
tion*  are  united  bv  diagonally  loeatad  ooUeating- 
platea,  by  means  of  adjnstable  bolts  aitanding  oy 


thtongh  the  slota  of  the  base  flangea,  whereby  tha 
width  of  apaoe  betwean  the  sections  may  be  ren> 
tated ;  and  in  opcratian  the  baae  is  attained  to  the 


m  opcratian  the  baae! 
by  bringing  one  side 


da  edge  of  tha  oon- 
ttie  reing  piece  aid 


11  striiw  by 
iting-platea 


naoe  between  tha  aeeUoaa,  and 
>lika  ca^g,  Onogh  whtdi  paasai 
aving  a  downwara  and  onward 
extremity  tamunating  in  a  horiaontal  foot,  with  ft 
button  lit  one  end  a&pted  to  aolar  tha  mdarent 
tacaM  of  the  segmcntM  plata.  At  ona  end  ol  tha 
casing  is  a  vertical  bracket,  and  in  tha  bracket  and 
an  a^rture  in  tha  end  ot  the  oashig  la  the  hnb  (d  a 
^oion,  the  bora  ot  the  bob  being  mreaded  and  tha 
pinion  toroing  upon  the  feed>aoraw.  On  a  Aaft 
near  the  top  of  tlie  eaniK  ia  jooroalled  a  odwb 
wheel  meabiog  with  tha  ilnlon,  the  diaft  bdng 
rotated  by  a  (xank  arm  on  each  ride;  tha  mown 
wheel  also,  through  connaeting  gears,  owaiatiu  tba 
cnttaia,  wbioh  nvolve  between  Oa  lidaa  oT  tha 
casing  in  its  lower  open  faea.  ^ba  nnttai  head  i* 
made  in  two  seotiooa,  one  tM  whiA  is  nominallr 
fixed  and  tha  other  held  to  slida,  pMdndng  ft 
mortise  out  of  any  derired  width :  or  aoA  adjaat- 
ment  may  ba  made  that  the  moTma  will  be  widsr 
at  one  end  than  It  is  at  tha  other.  Wlica  oste 
moitlee  groove  or  channel  has  been  oompleted,  tha 
poritlon  ot  tha '  earrlaga  is  reversed,  it  beinK  than 
plaoad  at  the  other  ohuinel  of  the  beae,  the  toot  of 
tha  teed-screw  betog  oorrespondingly  adjusted  in 
the  segmental  plata. 


Thx  rcB^ration  of  insects  baa  been  the  sulriaet 
of  study  by  M.  Contaiaan,  who  has  foond  that, 
cootoary  to  what  takes  place  in  vertebrate^ 
the  movBmant  of  inspiration  is  p^sslva  and  that 
of  expiration  active.  The  air  is  driven  from  tha 
body  by  a  contractile  effort  Hnc^  when  the 
insect  is  woonded,  the  flow  ol  blood  occnia  at 
each  eipirstioQ.  The  respiratory  movement  is  not 
interrupted  by  catting  off  the  head,  nor  by  the  ab- 
sorption ot  curare,  which  piodueee  an  unoudiata 
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THB   ADDBE8B   IN   KATHIMATIOS 
AID  PET8ICS. 

fltHB  Addrera  in  Section  A  was  deliTomd  by 
X     Prof.  Oliver  J.  Lodge.  B.Sc,  F.B.S.,  who 
Yeferred  In  commendng  to  the  fact  that  thia  year 
ife  Faraday**  oratenary,  and  then  proceeded  to  talk 
aboat  oolour  Lhotogr^>hy.  which  eabjeot  led  on  to 
the  main  pomt  of  hit  aadrew    the  fact  that  the 
forthar  progress  of  physical  sdaQoe  was  becominff 
increasingiy  diffloalt.    The  qnantitatiTe  portion  ox 
the  work  should  be  undertaken  in  a  permanent  and 
pttbUdy-fapported  physioal  labaratoiy  on  a  large 
•cale.    It  would  relieve  the  private  wofrkar  of  mach 
<4  what  he  could  undertake  only  with  greatdiA- 
anl^.  norifloei  and  expense.    L'>ng->contmiied  oon- 
aeontiTe  observations  did  not  reqahce  leaden  of 
K&sfice ;  but  ooold  be  done  equally  well  by  a  pro- 
lessloiial  observer  or  computer.    The  ohm  had  oeen 
deterssined  with  4-flguze,  perhaps  fi-Ogure,  aconraey, 
but  at  the  coat  of  aevero  labour  to  emment  men. 
The  question  of  the  fifth  or  sixth  decimal  was  a 
;wurk  to  be  undertaken  by  the  rank  and  file  as 
fwortes  in  a  national  laboxatoxy.    Fatis  had  one  in 
^the  Oonservatoire  des  Arta  et  MeticEB,  and  had  in 
4Mnsequenoe  been  able  to  impose  the  metric  system 
on  IJie  civilised  wcrld.    Other  examples  were  the 
ttew  Hlectric  Standazdising  Laboittbory  of  theBoacd 
of  Trade  and  the  Meteorological  and  Magnetic 
Observatory  at  Kew.    The  work  and  aopUaaces  of 
jneehanical  engineers  edipsed  those  of  me  physical 
in  point  of  aoouracy.    Yet  discoveries  lie  aionff  the 
path  of  extrems  aocoraqy.    The  abeixatum  of  light 
would  not  have  been  discovered  had  not  Bradley 
been  able  to  measure  to  leas  than  1  part  in  10,000 ; 
and  what  a  brilliant  and  momentous  discovervit 
was !  With  good  work  bein^  done  at  head-quarters 
the  army  of  outside  physicists  would  cease  from 
peddling  with  taking  transits  or  altitudes,  and 
would  ba  free  to  discover  comets,  invent  the  spec- 
troscope, watch  solar  phenomena,  chemically  anafyse 
the  stars,  devise  celestial  photography,  and  elaborate 
still  more  celestial  theonea.    The  National  Labora- 
tory would  be  also  the  natural  custodian  of  our 
standards,  in  a  state  fit  for  use  and  for  comparison 
wilk  copies  sent  to  be  certified.    Else  perhaps 
some  day  our  standard  ohm  may  be  buried  in  a 
brick  wall   at  Westminster^  and  no  one  living 
may  be  able  to  recmll  precisely  where  it  is.    lu 
the   coune  of   his    address,    the  President   alio 
mentioned  that  in  the  eaily  days  of  the  Copemiosn 
theory,   Galileo   for  some  yean  refrained  from 
teaching  it,  because  he  considered  that  he  had 
better  ^  more  fully  settled  in  his  TJulversi^  ehair 
before  evoking  the  storm  of  controversy  which  the 
abandonment    of    the  Ptolemaic   system  would 
arouse.    The  same  thing  in  very  mmor  degree  is 
going  on  to-day.    Men  hesitate  to  avow  interest  in 
new   investigations  (not   credence,   but  interest) 
«litil  they  have  settled  down  more  securely  and 
jaade  a  name  for  themselves  in  other  lines.    The 
£sld  iM  the  borderland  of  physics  and  p^chology, 
the  conneetion  between  life  and  energy,  or  the  oqo* 
sieotion  between  mind  and  matter.  Tt  is  an  inter- 
mediate region,  bounded  on  the  north  by  pey  ohology , 
on  the  aouth  by  physics,  on  the  east  by  physiology, 
and  on  the  west  by  pathology  and  meoicme.    An 
oocaaional  psychologist  has  groped  down  into  it  and 
become  a  metaphysician.    An  occasional  phyiioist 
has  wandered  up  wto  it  and  lost  his  base,  to  the 
|»orror  of  his  quondam  brethren.    Biologists  mostly 
look  at  it  aslcance,  or  deny  its  existence.    A  few 
medical  practitioners,  after  long  maintenance  of  a 
similar  attitude,  have  begun  to  annex  a  portion  of 
its  western  frontier.    The  whole  region  seems  to  be 
inhabited  mainly  by  savages,  many  of  them,  so  far 
as  we  can  judge  from  a  distance,  given  to  gross 
superstition.    '*  Why  not  leave  it  to  the  metaphysi- 
cians P"  Ithas  been  left  to  them  long  enough.  They 
have  explored  it  with  suifident  equipment.    The 
physioal  knowledge  of  the  great  ptiilosophers  has 
oeen  necessarily   scanty.    They   appear  to   have 
guessed  far  more  than  they   saw.    The  sdentiftc 
method  is  different;  it  creeps  slowly  ^m  the  base 
of  physical  kooivledge.    A  vulnerable  spot  seems  to 
be  the  eonnexioa  between  life  and  energy.    The 
eonaervatioa  of  energy  has  been  so  long  established 
as  te  have  become  a  commonplace.    The  relation  of 
life  to  energy  is  not  understood.  Life  is  not  energy, 
and  the  death  of  an  animal  affects  the  amount  of 
aneargy  no  whit ;  yet  a  live  animal  exerts  control 
over  energy  which  a  dead  one  cannot    Life  is  a 
guiding  or   directing   principle,   disturbing  to  the 
physical  world,  but  not  yet  given   a  place  in  the 
scheme   of  physics.    The  transfer  of  energy  is 
accounted  for  by  the  performance  of  work;  the 
ffuidanoe  of  energy  needs  no  work,  but  demsnds 
force  only.    What  is   force,   and   how  can  living 
bsings  exert  it  io  the  way  they  do?    As  automata, 
workodby  preceding   conditions — ^that   is,  by  the 
past— aay  the  materialists.  Are  we  so  sure  that  they 
are  not  worked  by  the  future,  too  ?  In  other  words, 
that  the  totality  of  things,  by  which  everyone  must 
tAadt  that  actions  are  guided,  includes  the  future 
as  well  as  the  past,  and  that  to  attempt  to  deduce 


those  actions  from  the  past  only  will  prove  im- 
possible. In  some  way  matter  can  m  moved, 
guided,  disturbed  bj  the  agency  of  living  beings ; 
m  some  way  there  is  a  control,  a  direoting-agenci^ 
active,  and  events  are  caused  at  its  choice  and  will 
that  would  not  otherwise  happen.  A  luminous  and 
helpful  idea  is  that  time  is  but  a  relative  mode  of  re- 
garaing  things.  We  progress  through  phenomena  at 
a  certain  definite  pace,  and  this  subjective  advance, 
we  interpret  in  an  objective  manner,  as  if  events 
necessaruy  happened  in  this  order  and  at  this 
preobe  rale.  6ut  that  may  be  only  one  mode  of 
regarding  them.  The  events  may  be  in  some  sense 
existent  always,  both  past  and  future,  and  it  may 
be  we  who  are  arriving  at  them,  not  they  which  are 
happening.  The  analogy  of  a  traveller  in  a  rail- 
way train  is  useful.  If  he  could  never  leave  the 
tram  nor  alter  its  pace  ha  would  probably  consider 
the  landscapes  as  necessarily  successive,  and  be 
unable  to  conceive  their  oo-existence.  The  analogy 
of  a  solid  cut  into  sections  is  closer.  We  recognise 
the  universe  in  sections,  and  each  section  we  call 
the  present.  It  is  like  the  string  of  slices  cut  by  a 
micrometer ;  it  is  our  way  of  studying  the  whole. 
But  we  may  err  in  supposing  that  the  body  only 
esdsts  in  the  sUoes  which  pass  oef  ore  our  microscope 
in  regular  order  and  succession.  We  perceive, 
therefore,  a  poesible  fourth-dimensional  aspect 
about  time,  the  inexorableneBS  of  whose  flow  may 
be  a  natural  psjrt  of  our  present  limitations.  And 
if  once  we  grasp  the  idea  that  past  and  future  may 
be  actually  existing,  we  can  recognise  that  they 
may  have  a  controlling  influence  on  all  present 
action,  and  the  two  together  may  constitute  '^  the 
higher  plane,*'  or  the  totality  of  things,  after 
which,  as  it  seems  to  me,  we  are  impelled  to  seek, 
in  connection  with  the  directing  of  force  or 
determinism,  and  the  action  of  living  beings  con- 
sciously directed  to  a  defloite  and  preconceived  end. 
By  what  i&eans  is  force  exerted,  and  what,  defi- 
nitely, is  force  I'  There  is  here  something  not 
provided  for  in  the  orthodox  scheme  of  physics ; 
modern  physios  is  not  complete,  and  a  line 
of  possible  advance  lies  in  this  direction. 
Given  that  force  can  be  exerted  by  an  act 
of  will,  do  we  understand  the  mechanism  by 
which  this  is  done  ?  And  if  there  is  a  sap  in  our 
knowled^  between  the  conscious  idea  of  a  motion 
and  theliberation  of  muscular  energy  needed  to 
accomplish  it,  how  do  we  know  that  a  body  may 
not  be  moved  without  ordinary  material  contact  by 
an  act  of  will  ?  We  reouire  more  knowledge  before 
we  can  deny  tiie  possibility.  If  the  conservation  of 
energy  were  upset  by  the  process,  we  should  have 
grounds  for  denying  it ;  but  nothing  that  we  know 
IS  upset  by  the  discovery  of  a  novel  medium  of  com- 
munication, perhaps  some  more  immediate  action 
through  the  ether.  It  is  no  use  theorising ;  it  is 
unwise  to  decline  to  examine  phenomena  because 
we  fed  too  sure  of  their  impossibility.  We  ought  to 
know  the  universe  very  thoroughly  and  completely 
before  we  talm  up  that  attitude.  Again,  it  is 
familiar  that  a  thought  may  be  excited  in  the  brain 
of  another  person,  transferred  thither  from  our 
brain,  by  pulling  a  suitable  trigger ;  by  liberating 
energy  in  the  form  of  sound,  for  instance,  or  by  the 
mechanical  act  of  writing,  or  in  other  ways.  A 
prearranged  code  called  language,  and  a  material 
medium  of  communication  are  the  recognised 
methods.  May  there  not  also  be  an  immaterial 
(perhaps  an  ethereal)  medium  of  communication  ? 
Is  it  possible  tiiat  an  idea  can  be  transferred  from 
one  person  to  another  by  a  process  such  as  we 
have  not  yet  ^rown  accustomed  to,  and  know 
practically  nothing  about?  In  this  case  I  have 
evidence.  I  assert  that  I  have  seen  it  done,  and  am 
perfectly  convinced  of  the  fact.  Many  others  are 
satisfied  of  the  truth  of  it  too.  Why  must  we  speak 
of  it  with  bated  breath,  as  of  a  thmg  of  which  we 
are  ashamed  ?  What  right  have  we  to  be  ashamed 
of  a  truth  ?  And,  after  all,  when  we  have  grown 
accustomed  to  it,  it  will  not  seem  altogether  stesnge. 
It  is,  perhaps,  a  natural  consequence  of  the  corn- 
muni^  of  lueor  family  relationship  running  throuffh 
all  livmg  beings.  The  transmission  of  life  may  oe 
likened  in  some  ways  to  the  transmission  of 
magnetism,  and  all  magnets  are  sjrmpathetioally 
connected^  so  that  if  suitably  suspended,  a  vibra- 
tion from  one  disturbs  others,  even  though  they  be 
distant  ninety-two  million  mUes.  It  is  sometimes 
objected  that,  granting  thought-transference  or  tele* 

1>athy  to  be  a  fact,  it  belongs  more  especially  to 
ower  forms  of  life,  and  that  as  the  cerebral  heoii- 
spheres  develop  we  become  independeutrof  it ;  that 
what  we  notice  is  the  relic  of  a  decaying  faculty, 
not  the  germ  of  a  new  and  fruitful  sense ;  and  that 
progress  is  not  to  be  made  by  studying  or  attending 
to  it.  It  may  be  that  it  is  an  immature  mode  ^ 
communication,  adapted  to  lower  stages  of  con- 
sciousness than  ours.  But  how  much  can  we  not 
learn  by  studying  immature  stages  ?  As  well  might 
the  objection  be  urged  against  a  study  of  embryo- 
logy. It  may,  on  the  other  hand,  be  an  indica- 
tion of  a  higher  mode  of  communicatic  n,  which 
shall  survive  our  temporary  connection  with  ordinary 
matter.  I  have  spoken  of  the  apparently  direct 
action  of  mind  on  mind,  and  of  a  possible  action  of 
mind  on  matter.  But  the  whole  region  is  unex- 
plored territory,  and  it  is  conceivabb  that  matter 


may  react  on  a  mind  in  a  way  we  can  at  prsMat 
only  dimly  imagine.  In  fact,  the  barrier  bsiwsea 
the  two  may  gradually  melt  away,  as  so  tnaj 
other  bAxriers  have  done,  and  we  may  end  in  a 
wider  perception  of  the  unity  of  nstore,  sochu 
philosophers  have  already  dreamt  of. 

In  the  discussion  which  followed.  Prof.  Gsnr 
Foflter  thou|dit  the  suggestion  for  the  establisbmsQl 
of  a n^onal  phyricaTobservatory  was  of  iaipoit. 
auBe ;  while  vi.  Johnstone  Stoney,  who  slso  «s|. 
comed  the  suggestion,  thought  the  subject  mooUi 
was  hardly  connected  with  the  section  of  llsths. 
matics  and  Physics,  but  was  more  intimstdj 
ooimected  with  f  na  mental  physiology  of  the  tanb. 

TEE  ASBBESS  IV  CHBKI8TET. 

The  Address  in  Section  B  was  delivered  by  Fnf. 
Roberts- Austen,  F.B.S.,  who  naturally,  the  msstist 
bdng  in  South  Wales,  referred  to  the  coaneetiQa  of 
metallurgy  with  diemisfay,  and  the  important  mA 
the  chenust  or  scientific  wcneer  did  for  tiie  piactied 
man.    The  principal  feature  of  the  address  was  tts 
reference  to  the  investigationa  of  Mr.  LudwigUosd 
on  the  action  of  carbonio  oxide  on  niokel  aodan 
iron.    Berthelot*s  work  in  the  aame  dirsetioninB 
dsscribedat  some  length  with  a  view  to  Aowthift 
our  knowledge  of  the  mechaniam  of  redaotitm  sad 
carburisation,  whioh  are  of  vast  importance  la  thi 
metallurgy  of  iron  and  ateel,  haa  received  rssuik- 
able  development  during  the  last  two  yeark   As  io 
the  modem  aspects  of  metaUnrgiesl  praeiioB,  tks. 
whole  range  of  the  metallurgist's  field  of  stody  wu 
ohuigmg.    It  is  no  longer  possible  for  him  to  dsviiB 
a  series  of  operations  on  the  evidence  afforded  hj  s 
set  of  equations  which  indicate  the  completioo  of 
an  operation ;  he  has  to  consider  the  comptioitBd 
problems  which  have  been  introduced  into  chsmishjr 
ftom  the  sciences  of  physics  and  mechanioB.  Ha 
has,  in  fact,  no  longer  to  deal  merely  with  atoms 
and  molecules,  but  with  the  influence  of  mass.  TIm 
time  has  come  when  the  principles  of  dynaoue 
chemistry  must  be  applied  to  the  study  of  Inetslla^ 
gical  problems  if  they  are  to  be  correctly  undsr- 
stood,  and  it  is,  moreover,  necessary  to  rsmsmbsr 
the  put  played  by  the   surface   separating  ths 
different  aggregates  in  contact  with  one  anotfast. 
It  is  often  urged  that  metallur^cal  practioe  dspsndi 
upon  the  application  of  chemical  principles  whub 
are  well  taught  in  every  large  centre  of  instneUoa 
in  this  country,  but  a  long  series  of  chemical  re- 
actions exist  wnibh  are  of  vital  importance  to  tl)S 
metallurgist,  though  they  are  not  set  forth  in  any 
British  manual  of  chemistry,  nor  are  dealt  with  a 
courses  of  purely  chemical  lectures.    As  ezsninsr 
in  metallurgy  for  the  Science  and  Art  DspsrtoiSBt 
Prof.  Austin   found   that  purely  analyticsl  md 
laboratory  methods  are  often  given  in  ths  bsUsf 
that  they  are  applicable  to  processes  oonduotsd  oa 
a  large  scale  and  at  high  temperatures.   It  wu 
held  ttiat  technical  instruction  should  be  kept  apsrt 
from  scientific  education,  which  consists  in  prs- 
paring  the  student  to  apply  the  results  of  ps« 
expenence  in  dealing  with  entirely  new  sets  of  ooa- 
dioons ;  but  it  can  be  shown  that  there  is  a  whols 
aide  of  metallurigical  teaching  which  is  truly  edooa- 
tionsd.  and  leads  students  to  acquire  the  hahit  of 
scientific  thought  as  surely  as  the  investigatioB  of 
any  other  branch  of  knowledge.    The  iUnstrshom 
in  proof  of  this  were  borrowed  from  the  smsltisg 
of  copper  and  the  extraction  of  silver  from  ooppar 
ores  in  the  great  district  of  Swansea.  The  Presidsnt 
pointed  out  that  it  is  a  grave  mistake  to  s&pposs 
that  in  industry,  any  more  than  in  art,  m"^ 
advanoe  takes  place  slwaya  under  the  guidance  of 
a  master  possessed  of  some  new  gift  of  iovenhoa. 
The  way  for  any  great  technical  advance  ispr^ 
pared  by  the  patient  acquiaition  of  facts  hj  invssti* 
gators  of  pure  science.    A  genius  whose  prMW 
order  of  mind  enables  him  to  make  some  great 
invention  suddenly  arises,  apparently  by  chaaos; 
but  his  coming  will,  in  most  oaaes.  be  found  to  hsfs 
»*  foUowed  hard   upon "   the  discovery  by  aojs 
scientific  worker  of  an  important  fact,  or  even  the 
accurate  determination  of  a  set  of  physical  eonstaan. 
Concluding  a  most  interesting  address.  Prof.  Bobtfts- 
Austen  said :  I  would  ask  those  to  whom  the  direc- 
tion of  the  metallurgical  works  of  this  ooun^ia 
intrusted  to  remember  that  we  have  to  deal  bom 
with  metals  and  with  men.  and  have  reason  to  be 
grateful  to  all  who  extend  the  boundaries,  not  oaiy 
of  our  knowledge,  but  also  of  our  sympathy. 

THE  ADDRESS  Iff  GSOLOGT. 

The  Address  in  Section  C  was  delivered  by  Pro£ 
T.  Rupert  Jones,  F.R.S.,  ^ho,  like  his  ccmfrdie  m 
Section  B,  naturally  referred  to  a  subject  of  local 
interest— Coal.  After  giving  some  statisbos  show* 
ing  the  importance  of  the  Welsh  coal-fiel(b,  ths 
president  ssid  :-Coal  is  now  generally  accepted  sa 
being  a  compressed  and  chemically  altered  msasa 
ancient  vegetables.  The  tissue  of  some  of  the  trsai 
and  other  plants  may  be  detected  in  the  substanss 
more  or  less  distinctly  by  fracture,  by  bnmmg,  aaa 
in  thin  sections.  In  some  cases  trees  occur  rootediB 
the  attitude  of  growth,  their  stems  rising  ^^^ 
and  their  roots  remaining  in  or  below  the  «>»*•. ^r 
accumulation  of  coals  as  seams  of  va^ag  tbic^ 
nesses,  in   very  numeroua  pandlel  beds,  csn  as 
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nintd  Vf  flia  mdnal  and  loBff-ooBtfaiiiad 
wmdmnt  of  lon^  and  wida  tnota  of  old  marginal 
M-bidf.  eatDaxiM,  and  lagoons,  with  adjoEung 
ksdH  all  BM»e  or  Ian  in^aatad  with  vegetation. 
il  fta  ana  time  limited,  iaolated,  and  lenti- 
ciltf  mtdiaa  and  neefi  of  pore  ooal,  umially 
m  MBOitone,  haTa  been  firobablj  dae  to  floating 
wamm  of  Tegetation«  matted  pianta  and  trees, 
^SBfloiaff  wateriogged  and  sinking  in  estuaries 
mk  ihaUow  seaa.  Some  highly  hitominous  ooal, 
Bks  ounel  and  torbanite,  may  hare  been  doe 
to  Bttifted  aeoomnlattona  of  maoezated  plsnts  rotting 
b  vatsr;  or  to  the  banting  of  those  natunu 
jsvrails,  likepaat-bon  and  a  local  arrangement 
illhs  TssaltiBg  flow  oi.  oarbonaoeons  mof  The 
ftehla  coal-fldd  of  South  Wales  (estimated  by 
an  to.  oeeiipy  640.000  aona,and  stated  by  othen 
bis  909  square  miles  in  extent)  fozms  an  irregular 
Mat  tssia  or  trough  lying  east  and  west  (about 
0  aflss  long,  from  Pontypool  to  Carmarthen 
Bir)»  with  a  narrow  eztansio&  westward  bsyond 
CiMiiihsn  Bay,  through  Pembroheshira  to 
A  Biide's  Bay  (about  17  mil«  long.)  The 
fliilMt  widlh  ia  about  16  mflea.  In  1881 
ttoe  ware  662  ooIUeries  at  work.  Looking  at  these 
ml-aeanrss  alone,  and  oonsideriiDg  that  slow  de- 
pmiDaaoQomiMaied  their  formation,  the  mind  is 
ttniasd  ±0,  aaCimating  the  time  required  for  the 
IbAmI  iubsidimoe  to  10,000ft,  with  shallow  water 
shm  l^plaoa,  and  juuAla  growing  steadfly  after 
Jmgii^  inundation  ft>Iiowug  inundation  at 
KiBsalt—aad  ia  aomewhat  oonfused  in  reaaoning 
m  ftapoaibla  eanaes  and  the  enet  proanssss  by 
uUohBol  only  tha  siakiag  of  this  rngion  of  the 
SBthfsenist  was  brought  aixMit,  but  how,  in  turn, 
As  10,0QOft.  of  new  aeoi^nlationa  and  depodts 
tMS  zaised  into  the  great  undulations  which 
Rat  Basnay  baa  dasonbed  and  depleted  in  his 
BBoir,  and  bow  and  when  th^  wsra  slowly  worn 
4saa  day  >y  day  into  the  present  beautifully  ▼aried 
wlbes  of  South  Wales  and  afljaoent  country. 
nssBslogoua  ooaUeld  of  Nora  Soetia,  inyeatigated 
If  8b  W.  B.  Lo^an,  Sir  J.  W.  Dawson,  and  oUiers, 
ksa  tUoiDMBa  of  14,670ft.,  inelnding  seventy-siz 
MsiM  of  ooal  and  ninely  distinct  stigmarian 
nhnk^  The  coal  of  the  British  ooalflelds 
oklits  ereiy  variety  of  composition  between 
MttTsrite,  whidi  is  nearly  pure  carbon,  and  the  so- 
oBsitstamhiooaooals,  such  aa  ordinary  ooal  and 
ennsl  ooal  (hvdrocarboas),  rich  in  hydrogen. 
jnttmcitfc  beda  are  rarely  seen,  esoept  in 
akicti  where  the  strata  have  been  mnoh 
Mrbsd,  or  peculiarly  affected  by  other 
awnmstancas.  Heat,  whether  direct  or  in- 
dsflsd  bv  preasure,  Tertical  or  lateral,  has 
fnbably  been  tha  important  agent  in  depriving  coal 
«i  its  hydrogen  with  aome  of  ita  carbon,  and  thus 
tem  it  mto  anthracite.  Neither  in  this  latter 
aor  » the  compact  cannel  coal  are  the  ii^»*n^»' 
indan  and  ig^inmetrical  jointing  so  distinct  as  in 
fts  ordnary  coals.  The  last  lose  their  TolatOe 
tfdioesrboas  alao  by  exposure  to  tha  air,  at  out- 
ospi  Bad  ia  open,  faults ;  hence  they  are  not  nearly 
vpod  for  bnmiag  as  those  got  at  a  greater  depth, 
la  the  Frsnoo-Belgian  coalfliBld  the  coak  becomb 
Bflis  sad  more  anthradtio  ar  they  pass  down  to 
psit8rde|»ths :  both  kinds,  therefore,  were  of  the 
•OS  sge  in  formation ;  in  South  Wales  also,  as 
ateidr  stoted,  the  anthracite  and  the  other  coals 
Oiafl  of  one  age.  Tlie  saueezing,  faulting,  and 
sicnions  in  tha  fbrmer  field  are  accompanied  by 
■a  slleiation  of  the  highly  bituminous  coals  into 
^ooals  and  anthracite.  The  geologist,  chemist, 
IM  botanist,  soaking  out  the  composition  of  the 
woiii  coals,  thair  local  position  and  extent,  their 

Bisl  natural  history,  the  mode  of  passage  from 
I  danti  to  first-rate  fuel—in  fact,  aiming  at  a 
Msplsts  mastery  oyer  all  the  mazy  events  ana  com- 
pHitsd  rsfults  of  the  ooal  formation— not  only  find 
laafol  exereisa  of  their  cultivated  intelligence  and 
Mttokted  knowledge,  benefiting  all  by  the  prac- 
aBilresQlts,bnt  they  widen  the  mental  culture  of 
Ami,  sad  show  how  the  study  of  nature  is  an  in- 
^ttisble  element  in  good  eaucation,  and  neoes- 
2^  productive  of  lasting  benefit  to  sode^  at 
■>V^  Ught,  heat,  motion,  fragrance,  and  colour 
«•  an  now  obtainaole  from  ooal.  What  more  could 
Osnahbisalf  do  for  us?  Kevertheless,  a  great 
iSMhsi  yet  to  be  learnt  about  the  natural  history 
« the  ooal-msasnres,  the  order  and  extent  of  the 
i^oMl  kinds  of  their  animals  and  plants,  the  time 
MQVMd  ia  formation,  and  the  geographical  and 
Jloocr^hical  conditions.  At  all  events,  we  know 
Sr  w_^  strata  have  been  arranged  in  order, 
iim  osen  buried  under  droumstanoes  foyourable  to 
Maction  of  the  various  coaly  fuels,  and  tiien 
taidm>  hi  orderly  disorder,  ready  to  the  hand  of 
M,  snd  weQ  adapted  for  his  use  in  this  passage- 
n|s  of  his  civiliaation  and  development,  helpmg 
™>  v^  intelligent,  active,  earful,  and  perse- 
>m,  to  higher  ends.  For  we  cannot  doubt  that 
WDo^  here  are  amnged  for  his  better  being,  his 
nwi  tosrards  more  and  more  useful  arts,  wider 
2P  of  loience,  and  fitter  aptitudes  of  life,  of 
rajdi  ss  yet  we  have  but  little  conception.  We  are 
?^'^^7"«^«n  ^  «  beautiful  world,  whose 
rgfflJHes,  imperfectiv  known  as  yet,  wait  until 
■|Ptrd«?«lopinentB  of  man  caa  understand  them 
«uTi  sad  apply  the  results  to  the  general  good. 


TBI  ADDBISS  IN  BI0L08Y. 

Hie  Addreas  in  Section  D  was  delivered  by  Hr. 
Francis  Darwin,  F.B.S.,  and  had  the  merit  of 
offering  plenty  en  food  for  tK  ought.  The  president 
of  the  section  said:  —A  aeuiling  plant,  such  aa  a 
young  snnfiower  when  grow  ing  in  a  state  of  nature, 
grows  straight  up  towaroa  the  open  sky,  while  its 
main  root  grows  straight  down  towariSa  the  centre 
of  the  earth.  When  it  ia  artifioially  displaced,  for 
instancy  by  laying  the  flower*pot  on  its  side,  both 
root  aadf  stem  execute  certain  curvatures  by  which 
thev  reach  the  vertical  onoe  more.  Curvaturea 
such  aa  these,  whether  executed  in  relation  to  light, 
gravitation,  or  other  infiuencea,  ma^  be  gronpea 
together  aa  growth-ourvatures^  and  it  ia  with  tha 
history  of  our  knowledge  on  this  subject  that  I  shall 
be  oeoupied  to«day.  I  shall  prindpaliy  deal  with 
geotropio  ourvatnres,  or  thoae  executed  in  relation 
u>  gravitation ;  but  the  phenomena  in  question  form 
a  natural  groi^,  audit  will  be  necessary  to  refer  to 
hdiotropism,  and,  indeed,  to  other  ||pK>wth-enrya- 
turee.  The  historv  of  the  subject  divides  into  two 
branohea,  which  it  will  be  convenient  to  study 
separately.  When  a  displaced  apogeotropio  organ 
curves  so  as  to  become  once  mora  vertical,  two 
distinct  questions  arise,  which  mav  be  bnefiy 
expressed  thus : — (1)  How  does  the  plant  reoognisa 
the  vertical  line — ^how  does  it  know  where  the 
centre  of  the  earth  is  ?  (2)  In  what  way  are  the 
curtaturse  whic^  bring  it  into  the  line  executed  ? 
The  first  is  a  question  of  irritability,  the  second 
of  the  mechanism  of  movement.  Saoha  has 
well  j>olnted  out  that  these  two  verv  different 
questums  hava  been  oonfused  togeuer.  They 
should  be  kept  as  distinct  as  the  kind^  questions, 
how,  by  what  nervous  apparatus,  doea  an  animal 
percdye  ohangee  in  the  external  worid ;  and  how, 
by  what  muscular  machinety,  does  it  moye  in 
relation  to  such  changes  P  The  President  dealt 
separatdy  with  "  imtability  "  and  *'  mechanism," 
and  then  treated  of  "  dscmnnutataon,"  expressing 
his  continued  bdief  in  the  yiewsjput  forward  in  the 
"  Power  of  Movement  in  Plaats,"  that  droumnuta- 
tion  is  a  widdy*spread  phenomennn,  even  though 
it  may  not  be  so  widely  spread  as  he  and  his  father 
had  supposed.  In  condusion.  he  said :— The  rela* 
tion  between  reotipetality  ana  dronmautation  may 
be  exemplified  by  an  illuatration  which  I  have 
sometimes  made  use  of  in  lecturing  on.  this  point. 
A  skilful  bicyde-rider  runs  very  straight:  the 
deviations  from  the  desired  course  are  comparatively 
small,  whereas  a  beginner  ''wobbles"  or  deviates 
much.  But  the  deviations  are  of  tha  aama  nature ; 
both  are  symptoms  of  ilie  regulating  power  of  the 
rider.  Wemay  carry  the  analogy  one  step  further; 
just  as  growth*corvatmm  is  tne  oontinnanne  or 
exaggeration  of  a  nutation  in  a  definite  direction, 
so  when  the  rider  curves  in  his  course  he  doee  so  by 
wilful  exaggeration  of  a  **  wobble."  It  may  be 
said  that  drcumnutatioa  is  here  reduced  to  the 
rank  of  an  accidental  deviation  from  a  right  line. 
But  this  doea  not  seem  necessarily  the  case.  A 
bicycle  cannot  be  ridden  at  all  unless  it  can 
**  wobble,"  as  every  rider  knows  who  haa  allowed 
his  whed  to  run  into  a  froxen  rut  In  the  same 
way  it  is  posnUe  that  some  degree  of  drcumnuta- 
tion  is  correlated  with  growth  in  the  manner 
suggested  above,  owin^  to  the  need  of  regular 
pauses  in  growtii.  Beotipetality  would  thus  oe  a 
power  by  which  irregularities,  inherent  in  ^wth, 
are  reduced  to  QrcTer  and  made  subseryient  to 
rectilinear  growth.  Ciroumnutation  would  be  the 
outward  and  vidble  aign  of  the  process.  I  fed 
that  some  apology  is  due  from  me  to  my  hearers 
for  the  intzoduction  of  so  much  speculative  matter. 
It  may,  however,  have  one  good  result,  for  it  shows 
how  diMcolt  is  tne  problem  of  growtii-curvaturo, 
and  how  much  room  thero  still  is  for  work  in  this 
fiddof 


THE  ADDSESS  DT  OEOQKAFET. 

The  Address  in  Section  £  was  delivered  by  ICr. 
E.  Q.  Bavenstein,  the  president|  who  gaye  a  lucid 
account  of  the  development  of  cartography,  and 
then  spoke  of  the  iofineoce  of  geographical  features 
on  the  human  race.  After  a  concise  histoiy  of 
map-making  the  president  proceeded  :~Now,  at  the 
dose  of  the  19ih  centuir,  he  thought  that  they 
might  fairly  boast  that  tne  combined  science  and 
skul  of  surveyors  and  cartographers,  aided  as  they 
were  hy  the  great  advance  of  the  graphic  arts,  were 
fully  equal  to  the  production  of  a  map  which 
should  be  a  faithful  image  of  the  earth'a  surface. 
Let  them  imagine  for  one  moment  that  an  ideal 
map  of  the  Jdnd  wera  beforo  them,  a  map 
exhibiting  not  merdy  the  features  of  the  land  and 
the  depth  of  Uie  sea,  but  also  the  extent  of  forests 
and  of  pasturo  lands,  the  distribution  of  human 
habitations,  and  all  those  featuree  the  representa- 
tion of  which  had  become  familiar  to  them 
through  physical  and  statistical  atlas.  Let  them 
then  analyse  the  vast  mass  of  facts  thus 
placed  beforo  them,  and  they  would  find  that 
they  formed  quite  naturally  two  well-defined 
divisions,  those  of  phyrical  and  political  geo- 
graphy, whilst  the  third  department  of  the 
sdenoe,  mathematical  geography,  dealt  with  the 


meoanrement  and  survey  of  flie  earthi  the  ultimcte 
outcome  of  which  was  the  production  of  a  perfect 
map.  He  would  abstain  from  giving  a  laboured 
denniti6n  of  what  he  considered  geography  shoidd 
embrace,  for  definitions  of  the  kind  helped  practical 
workers  but  little,  and  would  never  det^  snyone 
who  felt  dispoeed  and  capable  from  straying  into 
fields  which  an  abuse  of  logic  had  dearly  d^moh- 
stratedto  lie  outside  his  proper  domain.  But  .he 
wished  to  enforce  the  fact  that  topography  and 
chorofliaphy,  the  description  of  particular  places  or 
of  entm  countries, '  should  always  be  looked  upon 
as  integral  portions  of  geographical  teseateh.  It 
was  they  which  furnished  many  of  the  blocka 
needed  to  rear  their  geographical  edifice,  and  wfiidi 
constituted  the  best  tmuiing  school  for  the  educa- 
tion of  praeticalffeographers,  as  distinguished  from 
mero  theorists.  Thai  thdr  msps,  however  elaboimte. 
should  be  supplsmented  byoescriptions  would  not 
even  be  gainsaid  by  those  who  were  most  rduda^t 
to  grant  them  their  independent  existence  aasoag 
the  sdsDces  which  dealt  with  the  earth  and  mm 
who  inhabited  it.  Tliat  ooncesdon,  however,  eould 
never  content  them,  ^ley  could  not  allow  thqiA" 
sdves  to  be  reduced  to  the  podtlon  of  coUectonr  of 
facts.  They  daimed  the  right  to  discuss  the  fads 
they  had  collected,  to  enalyse  them,  to  generalise 
from  them,  and  to  trace  the  corrdations  betweep 
cause  and  effect.  It  was  thus  that  geograpl^ 
became  comparative ;  and  whilst  oompatauva 
phyncal  geosraphy,  or  morphology,  sought 
to  explain  the  origin  of  the  existing  sur- 
face features  of  the  earth ;  comparative  politi- 
cal geography,  or  anthropo- geography,  ,aa  it 
was  called  by  Dr.  Batzd,  dealt  with  man  in 
relation  to  thie  geographical  conditiona  which  ^ia- 
fiuenced  him.  lllan  was,  iud^,  in  a  Uiige 
measure  *^the  creature  of  his  enyironment,'  1^ 
who  could  doubt  for  a  moment  that  googrsjglucid 
conditions  had  largdy  influenced  the  destinies  of 
nations,  had  directed  the  builders  of  their  townk 
detenmned  the  path  of  migrations  and  the  march 
of  armies,  and  had  impressed  their  stamp  evea 
upon  the  character  of  those  wlio  had  been  suh- 

1'ectad  to  them  for  a  sufiicientiy  extended  period. 
!t  was  an  old  romark  that  dimatio  conoitioQa 
exerdsed  a  most  powerful  influence  iipon  man, 
and  that  the  development  of  countries,  where 
Natun  yielded  the  necessaries  of  Ufa  without 
requir^  a  serious  effort  on  the  part  of  the  in* 
habitants,  had  been  very  different  from  those  whose 
dimatie  conditions  compel  the  putting  forth  of  a 
certain  amount  of  well-dinotea  energy  to  make 
life  bearable  or  even  posdble.  Those  instances  of 
the  dependence  of  human  deyelopment  upon  natural 
resources  and  geographical  xeaturea  mJjghi  be 
multiplied,  and  their  study  must  at  all  times  be 
raofitabla  and  instructive.  In  conduding,  Mr. 
Bavenstein  said  all  that  could  be  expected  of  the 
modem  geographer  was  that  he  should  command 
a  comprehensive  general  view  of  his  field,  and  that 
he  should  devote  his  energiss  and  capadtiea  to  the 
thorough  cultivation  of  one  or  more  departments 
that  lay  within  it. 

THE  ADDBE8S  IN  ECONOMICS  AND 

STATIBTIC8. 

The  Address  in  Section  F  was  delivered  by  Prof. 
Cunningham,  D.Sc,  F.S.S.,  who.  in  the  course  of 
his  remarks,  said :— xhe  cosmopolitan  and  interna- 
tional character  of  industry  and  commerce  has  not 
yet  been  sufficiently  taken  into  account  bj  eoono* 
mists.  They  inherit  the  conception  of  mankind  as 
grouped  for  eoononuc  purposes  in  nations,  and  thsrV 
adhero  to  it  very  doMly.  Adam  Smith  did  muen 
to  break  the  old  spell,  and  to  show  that  it  was  not 
worth  while  to  try  and  build  up  an  independent 
wiLHnn^l  economic  life ;  but  he  was  still  under  the 
thraldom  of  the  old  phrases.  He  still  epoke  of  the 
wealth  of  nations,  and  treated  the  nation  as  thb 
economic  unit.  Cobden  and  the  free  traders  thought 
of  the  nation  as  an  economic  whole ;  they  hop^ 
that  unimpeded  intercourse  would  bring  about  mora 
friendly  feeling  between  nations ;  tbe^  antidpated 
a  great  brotherhood  in  which  each  nation  should  be 
a  member;  but  Cobden  was  intensely  nationalist, 
and  intensely  patriotic.  The  intercouree  haa 
oome  about;  but  it  has  not  drawn  nations  moro 
dosdy  together  as  nations;  it  has  drawn 
the  dements  which  oomposed  separate  naftioiis 
into  new  relationships  so  as  to  form  oo» 
mopoUtaa  ties  and  interests,  and  to  break  dowp 
naticmal  barriera  and  weaken  national  sentir 
ments.  We  need  to  think  moro  of  the  world  aa  a 
whole;  for  the  practical  economic  interests  of  the 
proMut  an  no  longer  so  exdudvdy  national  lis 
they  used  to  be.  The  reality  of  the  change  is  mort 
obvious  when  we  remember  the  diminiahed  impovt* 
ance  of  national  prosperity  with  roference  to  tlie 
sources  of  taxation.  In  days  when  national  psb^ 
Bperity  was  the  recognised  basis  of  national  powas, 
Arliament  desired  to  increase  the  *' funds  *^  from 
which  it  could  draw  for  the  expenses  of  the  realm. 
For  this  purpose  the  limitsof  the  nation  haya  oeased 
to  be  of  exdusive  importance.  Capital  flows  into 
all  lands,  and  the  income  rotums  to  London  and 
the  Income-tax  Commisdoners  collect  thdr  ptota 
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Mflra  tiita  20.000  ligliti  tn,  It  is  itnied,  now 
oonnectad  to  the  Destford  tyftem. 

BecaoM  a  drirer  numing  a  G.W.  train  into 
Ifanfion  House  station  turned  the  brake  handle 
the  wxong  war,  and  so  ran  into  the  hnfler  stop, 
Major  Mi^wifHm  recommends  that  the  continuous 
brake  should  not  be  used  lor  ordinary  stops  at 
that  station.  The  dxiTer,  it  seems,  had  his  brake 
on,  but  he  wished  to  stop  short,  so  as  to  be  near 
the  water-oolumUy  but  unfortunately  turned  the 
brake  huidle  the  wron^  way.  Did  any  driver 
nerer  make  a  similar  nustake  when  continuous 
Wakes  were  unknown  ? 

It  is  stated  that  the  experiments  carried  out  in 
Texas  with  the  view  of  Vxinffing  tain  down  by 
exploding  dynamite  attached  to  little  balloons 
lUve  proved  **  satisfactory  im  all  cases.'* 

It  is  said  that  M.  Janssen  has  persuaded  the 
Ghnremor  of  Russian  Turkestan  to  erect  an 
obserratory  at  Tashkend.  The  atmosphere  is 
clear  in  those  localities,  and  spectroscopy  is  the 
chief  object  of  the  work. 


LETTEBS  TO  THE  EDITOB. 

t^'  ^  **<''  ^^^^  owMtveamporufbU/or  i^e  ^pinicnt  o/ 
Mr  Mrr«apondentt,  Th§  Editor  rt§p§ctfuUy  rtqumU  that  all 
itmmmnUaU&nt  khoM  b«  dratm  «p  m  aritfig  a»  poitibU.} 

AU  eommmiieaiiong  »hotdd  he  addrstted  to  the  Borroa  oj 
tk$  BliOLUll  lUo&uriO,  88S,  Strand,  W.C. 

AU  Oht^iut  amd  JhH^jfiea  Ordert  to  N  made  payahU  to 
J.  PuticoEi  SowARDfl. 

*«*  Zn  order  to  faeilitaie  re/erenee,  Oorreepondenla^  when 
ipwMng  of  any  letter  previouely  ineBried.  unU  oUige  by 
wmMoning  the  mtmber  oJiM  Letter,  ae  wtU  ae  the  pay  on 
whkh  it  appears^ 

**  I  would  baye  evoyone  write  what  he  koowB,  and  as 
ttuoh  at  ha  knovi.  but  no  more;  and  that  not  in  tUa 
eiily,  but  in  all  other  labjeete :  Tot  eneh  a  penon  may 
'have  Mmt  paitlenlar  kxiowledge  and  eanecMnee  of  the 
f  aature  of  tooh  a  penon  or  saoh  a  fenaSain,  that  as  to 
other  things,  knows  no  more  than  what  ereiyDody  does, 
and  yet.  to  keep  a  dutter  with  this  little  pittance  of  his, 
will  undertake  to  write  the  whole  body  of  phydoks,  a  vioe 
fren  whenoe  great  IneooTanieaoes  derinre  their  original." 
—^MoiUaigmfe  Eeeaye, 

<#» 

STAB    MAaNITTTBBS. 

[32640.]-Iv  reply  to  *<  ▲.  C*  (75123,  p.  581),  I 
would  say  that  many  of  the  older  observers  used 
their  own  scales  ox  stellar  magnitude,  which 
differed  oondderably  from  the  pm>tometrio  scale 
now  in  general  use.  ^'  A.  0."  will  find  a  oompaiiKm 
of  some  of  such  scales  in  the  Bev.  T.  W.  Webb's 
''Oelestial  Objects  for  Ooomion  Telesoqnes,"  4th 
edition,  p.  207.  Smyth,  Struve,  the  two  Hersohels. 
and,  indeed,  all  the  older  observers  under-estimatea 
the  magnitudes  of  small  stars— that  is,  they  olassod 
fhem  as  belonging  to  a  higher  magnitude  than  that 
Jn  whioh  th^  would  now  be  classed  according  to 
the  more  exact  photometric  scale.  The  lustory  of 
the  adoption  of  tne  photometric  scale  is  as  follows : 
— About  half  a  century  ago  Six  John  Hersohel 
noticed  that  the  light  of  an  average  star  of  the 
1st  magnitude  is  about  100  times  as  great  as  that 
xeceived  from  an  average  star  of  the  6th  magnitude. 

This  would  give  VTu(^  or  about  2*512  for  the  light 
ratio.  Argeiander  had  adopted  a  light  ratio  of  2| 
in  passing  from  one  magnitnde  to  another  imme- 
diuely  below  it;  and  some  40  years  ago  it  was 
pfoposed  by  Pogson  to  adopt  the  light  ratio  whose 
logarithm  is  '4-*that  is,  the  */l(M)  for  the  universal 
scale ;  the  simplidty  of  the  ite  was  at  once  reoog- 
nissd,  and  the  ratio  2'512  has  come  into  general 
use,  ilfst  under  the  name  of  Pogson's  scale,  though 
It  is  now  more  generaUy  spoken  of  as  the  photo- 
metric soale. 

According  to  the  Bev.  T.  W.  Webb,  Mtmas  has 
bean  seen  by  more  than  one  observer  with  a  6iin. 
object-glass.  It  must,  therefore,  be  at  least  of  the 
idth  magnitude  of  the  photomeirio  soele ;  but  the 
satellite  is  so  near  to  Saturn  that  it  would  probably 
apt  be  seen  unless  it  is  actually  oondderably  larger. 
For  small  stars  are  lost  or  edipsed  by  the  light  m>m 
aeighbouring  large  stars. 

A.  Oowper  Banyard. 

DOXTBUB   STAJKS,    iui. 

[89641.]-4t  says  much  for  M.  Q«adibsrt*s  (32626) 
■je.  aa  well  as  instruments,  that  he  should  see 
X2l07  double.  I  know  several  12}  mixTors  of  good 
yerfonnanoe  fail  at  it  oompletely.  Of  course,  the 
weather  this  season  has  been  almost  usdess  for 
dose  stars,  and  in  London  a  misty  sky  has  always 
prevailed  more  or  less,  which  will  account  for  my 
own  failure. 

I  do  not  oondder  ^  648  at  all  difficult  with  a  din. 
apoture.  There  has  been  so  much  notion  that 
esWmatss  of  podtion  are  not  mudi  value;  but  I 
wUmate  it  2o0^  ±.  There  are  two  minute  stars 
moedlngin  iidd,  one  N.  of  the  other. 

I  do  not  think  I  have  looked  at  £  2315  Hercolii ; 
Imt  wiU  take  first  opportunity. 


The  mentioning  in  «<SGientifie  News"  of  the 
greater  brilUanf^  of  tiiePecssid  meteors  on  Aug.  10 
makes  me  think  a  pheoomennn  I  saw  on  that  date 
may  be  worth  mention*  At  11.46  p.m.  I  was 
mounting  steps  to  look  in  rsflector,  when  ri^t 
fadng  me  my  attention  was  attracted  to  a  bright 
line  <tf  light  It  eatendad  from  near  €  UisaB  Majoris 
towards  the  pole  horieontany-- a  little  longer  than 
distance  from  ( to  c.  It  was  quite  strauhtl  sharp, 
and  dear,  Hks  a  poUsbed  wire  illnminaud  by  son- 
shine*  It  persisted  20  seconds  or  more.  I  got  down 
to  oall  some  one  dse  to  see  it,  and  turning  at  the 
door,  about  six  steps  away,  to  iooIl  it  was  gone. 

If  this  was  a  meteor  track,  I  thinx  it  haa  sTbeanng 
upon  the  supposed  photo,  of  a  meteor  track  exhibited 
at  the  meeting  dt  the  B. A.A.  some  little  time  ago, 
and  of  whose  reali^  ae  a  meteor  track  some  doubt 
was  expressed;  Wnat  I  saw  on  the  10th  inst.  was 
briffht  enough  and  persisted  long  enough  to  have 
made  an  impression  on  the  sendtive  plate.  I  should 
j  udge  it  would  have  taken  less  time  to  do  so  than  a 
2nd-ma^tnde   star,  and  if  a  oameia  had  been 

Kinted  m  that  direction,  it  would  oertamly  have 
d  a  brighter  trade  upon  it  than  tiie  photo,  ex- 
hibited had.  I  was  amongst  those  who  doubted 
the  meteor  being  photographed ;  but  I  now  think 
I  was  wrong  in  sudi  doubt. 

It  would  be  intersstsng  to  know  if  anyone  else 
saw  the  above  bfight  streak.     Bdwln  Holnxaa. 

XETE0B8. 

-  [32642.]^LABr  night  being  very  favourable  lor 
Che  observation  of  meteors,  I  unpnyved  the  time  for 
an  hour.  I  did  not  obearve  for  |he  purpose  of 
counting  them,  but  for  the  purpoee  of  observing  the 
point  of  radiation  and  dtreotion.  I  obeerved  that 
the  grsater  number  became  luminous  about  two 
degrees  east  of  H  Cassiopds,  and  moved  directly 
toward  Cygnus.  All  of  these  were  white,  and  left 
a  white  streak.  Some  of  these  moved  as  far  as  the 
Dolphin.  Another  radiant  seemed  to  be  the  great 
nebula  in  Andromeda;  these  were  less  frequent* 
and  ignited  with  a  reddish  colour,  and  moved 
directly  towards  the  "pcnnters"  In  Ursa  Ifajor. 
The  third  point  of  radiation  was  between  the 
xMbnlaand  the  first-named  point;  theee  moved  a 
little  east  of  Mizar,  and  sevenJ  psissed  this  point, 
leaving  a  trail  of  fixe,  indicating  sulphur.  A  few 
meteors  moved  in  oppodte  directions;  but  such 
may  be  seen  any  dear  niffht. 

Have  Mr.  Monok  or  Mr.  Denning  observed  the 
above  peculiarities  ?  I  should  have  sud  the  meteors 
would  average  two  per  minute ;  yet  they  came  in 
groups  of  four  or  five  per  minute. 

'B.  Gtobriel, 

Milford  Centre,  Union  Ck>unty,  Ohio,  U.S.A. 
August  11, 1891. 

A  QBEBN  &A7. 

[32643.1— On  Wednesday  evening  (19th)  I 
noticed^  at  three  minutes  to  eight  in  the  evening,  a 
ray  of  light  of  a  distinct  green  colour  diooting  up 
into  the  sky  for  some  distimcej  and  proceeding  nom 
the  place  where  the  sun  had  inst  set.  Not  having 
seen  anything  of  the  kind  before.  I  carefully 
watched  it,  and  it  gradually  became  orighter,  and 
finally  faded  at  two  minutes  past  eight.  It  was  of 
a  distinct  green  colour,  and  became  broader  as  it 
dxot  higher  in  the  sky.  A  lady  with  me  confirmed 
my  observation.  Oan  any  reader  say  what  this 
was  ?  Surdy  it  could  not  be  the  green  ray  Venn 
has  written  about  ?    Was  it  a  sun  pillar  f 

Dewsbuxy.  B.  Beginald  Blakeley. 


BADIANT  HBAT  FBOlff  THE  MOCK. 

[32644.]— Ok  sedng  letter  32383,  from  Mr.  Peal, 
I  read  through  once  agam  Prof.  Boys'  paper  "  On 
the  Heat  of  the  Moon  and  Stars,"  and  %  find  there 
are  two  points  to  whioh  I  paid  hardly  enough 
attention  at  a  first  readins,  though  I  am  not  sure 
even  now  that  they  vitaUy  affect  the  questioa  of 
radiant  heat.  The  results  given  in  Prof.  Boys* 
paper  might  be  briafiy  summed  up,  I  think,  under 
thne  heMlngs :— (a)  The  atnouni  of  heat  stopped  by 
a  gUfa  plate.  This  was  found  to  be  75  per  cent,  of 
the  total  heat  received  from  the  moon.  Lord  Bosses 
obswations  giving  82*7  per  oent.  (6)  Theehapeof 
the  intenaity  curve  at  titne  of  full  moon.  Prof.  Boys 
found  this  to  be  symmetricflu  on  each  dde  of  the 
maximum,  and  he  says  .in  reference  to  it:  *'  The 
remarkable  symmetry  of  the  curve  for  the  f uU  moon 
at  first  rather  puazled  me,  as  I  expected  that  the 
dde  that  had  been  baked  by  the  sun  for  from  7  to 
14  days  would  be  hotter  than  the  dde  that  had  only 
been  ughted  up  for  from  0  to  7  days.  However,  if 
we  consider  that  soil  of  any  kind  is  so  bad 
a  conductor  that  it  would  acquire  its  final 
surface  temperature  in  perhaps  an  hour  or  less,  that 
is,  if  not  protected  by  an  atmospheric  blanket,  the 
i^mmetry  of  temperature  is  nothing  more* than 
should  be  expected." 

(c)  The  question  as  to  whether  any  heat  is  given  by 
the  dark  part  ^f  the  moon  on  which  the  sun  has  Just 
ceased  to  shine.  Prof.  Boys  found  no  effect  what- 
ever *'  until  the  terminator  itself  met  the  disc  of  the 
radio-micrometer."    But  does  this  prove  anything 


CBie  way  or  the  other,  as  regards  the  luasx  loxisai 
becoming  heated  by  tiie  suits  rays?  If  ths snrfsQi 
would  acquire  its  final  temperature  in  aahoarw 
less,  how  long  would  it  take  to  radiate  its  best  bsck 
into  space  again  at  Bunast  ?  Bemembering  that  the 
sun  takes  neariy  an  hour  to  est,  as  seen  from  the 
moon,  and  that  by  the  tiaia  ite  lower  Umb  XMobd 
the  horizon  its  heating  effect  on  the  soil,  notwitb* 
stead&ig  the  absence  of  sn  atmos^iere,  woddti 
prsctioally  nii,  I  think  it  can  hardly  be  woodmd 
at  that  by  the  time  the  sun's  upper  limb  reachBsai 
horiaon— in  other  words,  it  has  whoU^  let-tts 
surface  of  the  ground  gives  us  no  indicatioM  of 
pnHsnswng  any  heat  of  its  own. 

Thus  points  b  and  e  seem  not  to  affect  the  zesolt 
to  any  very  great  extent,  and  there  ii  left  toos 
point  a,  wlucii  does  **  corroborate  Lord  Bomb^i 
results."  This  of  course  refers  only  to  the  psi- 
tioolar  piqier  I  mentioned,  ae  I  have  not  ssea  laf 
notice-eDEcept  in  Mr.  Peal'a  letter-of  Utvienito 
obtained  by  Prof.  Boys. 

The  notice  of  Prof.  Langley'e  work,  to  wUeh  I 
referred  in  my  last  letter,  is  to  be  f cmnd  m,  tha 
Obeertatory  for  September,  1890.  While  *<tb 
piiadpal  oondoaion  drawn  is  that  the  mean  tsn* 
peratozo  of  the  sunlit  hmar  soil  is  mostpiohdikF 
net  greatly  above  aero  centigrade,"  we  ifaid  s 
stated  that  **in  the  hmar  ^Mctmm  two  diitaMt 
heat-maxima  are  found— one  oorxeRranding  t» 
radiatioB  reflected  from  the  soil,  the  other  to  thd 
emitted  by  it  (when  warmed  by  sunshine)  * . . . 
unfortnnatdy ,  the  abeoiption-bands  piodosedl^  lbs 
eeith's  atmosphere  obseure  this  maiinwiTn,  tai 
render  thecondosions  somewhat  uncertain."  Tkm 
it  seems  that  Prof.  Langley  has  obtained  noattve 
indications  of  some  heat  being  radiated  oj  tts 
moon.  B.  P.  fi. 

Adelaide,  South  Australia,  July  15. 

OAX7SE  OF  THB  XOOITS  BOTATIOV. 

[32645.]— I  AUO.  if  rather  Ute,  beg  to  flnsk 
Mr.  Slade  for  the  diagram  on  page  337,  whidi  m 
dearly  illustratee  the  lunar  orbit,  and  beg  lean  to 
suggest  that  a  fitting  sequel  to  this  diaonaiBon,  sits 
the  moon's  rotation,  is  a  oonnderation  of  the  cmbs 
which  oompds  our  satellite  to  persistently  ton  oei 
iauoB  towaros  our  earth. 

I  think  that  Mr.  Shide,  '*  Sigma,"  "  W.,"  tdl 
other  students  will  find  something  both  inteniliB| 
and  unexpected  in  this  sequel  to  the  qosstkn  fit 
rotation. 

In  the  first  plaoe,  it  eeems  to  begsssnl^ 
admitted  that  our  moon  formerly  rotated  or  bms 
rapidly,  and  has  been  slowed  down  by  tidaa^Mtv 
terresteial  attraction.  In  the  second  phuss,  Fndof, 
in  his  **  Moon,"  p.  132,  distinctiy  says  that  Lagnop 
has  demonstrated  that  the  moon  must  have  u 
dlipsoidal  figure.  "  If  the  moon  were  a  perfNt 
sphere,  the  earth  would  have  no  grasp  on  her,  lo  to 
speak,  whereby  to  Tnsintain  the  observed  raldni 
between  the  equator  plane  and  the  orbit  pltp^ 
and  hence  "  we  must  condude  that  the  moon  iitt 
ellipsoid,  and  not  a  sphere."  ' 

As  far  as  I  can  see.  these  axe  aniagoniatio  propo- 
dtions,  and  that  toe  ellipsoidal  ngoxe  has  Mtt 
(erroneoudy)  aasnmed  in  consequence  of  loddogos 
the  globe  as  strictly  homogeneous.  If  oar  leas 
were  aoUdified,  there  can  be  Uttle  doubt  that 
our  N.  hemisphere  would  have  a  much  deoasram 
heavier  crust  than  the  southern,  as  I  pointed  oat  is 
letter  32140,  p.  61,  Mardi  13,  audit  is  poanble  m 
the  centre  of  the  lunar  disc  facing  our  eaith  niay  be 
of  this  nature. 

If  so,  it  would  rdease  us  from  the  dilemnft 
involved  in  aasuming  tidal  friction  on  a  globe  hxnog 
an  ellipsoidal  figure,  the  increase  in  mass  as  oU 
aide  of  the  moon,  due  to  extra  dendty  of  ,the  anoL 
would  produce  tne  same  effect  as  a  meniaooa  sadaS 
to  an  homogeneous  spheroid. 

Sibsagar,  Asam,  July  21.  8.  B.  PeaL 

ABE  THX  LTTNAB  BIKGhS  AND  BAJTOIS 
OAPPBD  WITH,  OB  COMPOSED  OF, 
SNOWP 

[32646.1— As  some  misprints  and  mistakee  bats 
crept  into  iny  letter.  No.  32475,  page  405,  rmdsr* 
ing  those  portions  obscure,  I  beg  to  point  them  ou 
aa  briefiy  as  pomible.  In  the  middle  of  td^^ 
"  Pig.  1 "  dionld  read  "  Fig.  2."  Inthefinttwo 
lines  of  column  3  it  should  read.  '*  and  the  oonatajit 
renewal  of  the  snow  on  the  oliff  faoos  wodd  fw  M 
necessary."  The  "not"  was  omitted.  Aia^ 
might  I  ask  those  interested  in  this  mafetartodartm 

^ead  pendl  the  further  segment  of  the  ni«« 
Kg.  2?    It  has  come  out  in  the  print  aaw^teaa 

the  nwr  half  ,  and  diould  be  darker.  Iosnnptbe« 
feeling  that  when  the  case  is  carefnUy  gone  into  ^ 
experts,  this  greater  rdative  brillisnov  of  the  innv 
diffs  in  lunar  rings  compared  to  the  oatBrsna 
higher  dopes,  wiU  be  found  to  be  s  fO^nrm 
argument  in  favour  of  the  view  that  thenogiaie 
formed  bodily  of  snow.  „  ^.      . - 

It  isafeature  not  eadly  explained  if  ^^  ^ 
(from  Mesder  to  Bailly)  are  formed  of  cinders  m 
lava,  capped  by  snow  deposit ;  in  that  ^f**®  ™ 
diffs  dioold  be  darker  than  the  higher  gentle  stopaa 
outride  the  rim.     What  we  see  ia  joat  the  lereraa, 


Am.  ^  1B91. 
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ttd  the  foriafie  is  u^hiUtt  vrkere  it  it  iteepeatf  Le., 
tri^tf*  gimTitation  oonld  1)e  mott  effectiye  in 
inotmg  the  sniface  layers  as  they  become 
loomed  or  disintemted.  8.  B.  Peal. 

BflMigar,  Asam,  India,  July  30. 


SBEnra  bt  blbotbxcitt. 

[l3647.]~'rHX  description  of  an  appazatos  for 

alj  electricity,  mentioned  by  "T.  B.,"  letter 
I  thought  was  a  weU-known  one.    I  have 
iDtieed  it  many  times  in  primen  and  newspapers. 

I  bsliefe  the  idea  of  seemg  by  electricity  originated 

nan  after  the  discovery  <3  ttie  action  of  light  on 

iriaDiam  by  Sir  W.  Siemens ;  apparatus  was  devised 

Iv  the  use  of  this  metal,  and  that  named  by 

<*T.B."  Ishould  say  was  the  earliest;  itappean 

linaBt  absurd  to  mention  anything  reqninng  a 

'  kodnd  or  so  circuits,  when  by  the  aid  of  com- 

dhtstois  and  synchronising  their  knotions,   one 

dreoit  would  suffice. 

I     Aaolhsr  description,  and  a  certainly  more  feasible 

I  fls,  VBS  described  in  "  Ours  "  some  e^hteen  months 

3 p.  With  a  Uttle  modification  (for  it  is  doubtful  if 
iiwasef«rtried).Idonot  think  this  would  fafl 
titaiBfliit  a  geametrical  figure  or  the  outline  of  an 
^MsoU  As  this  would  be  the  most,  what  is  the  use 
lAvhflding  mirrors,  and  spots  of  light  can  ncTer 
^■oteforua. 

I  was  glad  to  see  a  oorrespoDdent  (letter  32629) 
fthklika  myself.  In  the  future  this  dream  will  be 
wfiMd.  BBodem  reeearoh  assures  us,  but  here  on 
Wt^  diffevsnt  to  anything  yet  made  public.  I 
Mr  hefe^  for  I  belicTe  the  ^'base  nrineiple"  to 
Aaahvidy  within  the  present  range  of  phyuos,  but 
esi^  to  the  theoretical  knowledge  and  apparatus 
nqond,  it  becomea  more  a  matter  for  the  pnysieist 
ftsB  the  ioTentor.  Whether  this  be  eo  or  no^  who 
catei?  None,  aava  a  few  amateura ;  and  ao  it  still 
maoB  like  a  good  prize  competition,  open  to  all. 

While  writing,  I  should  Uke  to  offer  a  little 
fia«tio&  as  to  the  form  of  soetrope.  Gould  one 
it»«iide  by  using  a  sensitised  elass  cylinder,  but 
iHfeaid  of  the  outside  surface  being  curved,  having 
wmaoQM  flattened  planee  running  longitudinally 
toaihoat  it  while  being  rotated,  the  photographs 
Mmdad  alsaoet  microsoopically  and  spirally  upon  it 
lor  ohibition,  the  cylinder  illuminated  from  the 
'  iteiorpfojecting  arrangement  outside,  movements 
•ailarto  a  phon^x^>h.  One  of  certainly  a  manage* 
A  MS  oould  be  made  to  last  one  minute->long 
aagagk  to  obeerve  many  interesting  motions.  I 
aaai  tried  a  aimilar  arrangement  for  making  a  per- 
■■mt  record  for  the  telectroecope. 

KeabsB  of  us  muat  have  experienoed  great  dia- 

jMiatoMnt  when  the  late  *^happy  combination 

ctfactrio^andpliotogcaphy"  became  known,  a 

Im  wtainly  misMadiag ;  this  bogie,  it  appears,  is 

jM  to  have  ail  that  is  claimed  for  tt. 

I  mart  rsfrsin  from  saying  more  now,  for  when  I 
|B»  aa  a  novioe  some  may  think  I  have  aaid  too 

B.  Augruat. 


rt3648.]-HAYiNO  read  with  interest  the  letter  of 
*T.  B."  about  seeing  by  electricity,  I  venture  to 
llil  tt  account  of  a  madiine  I  have  designed  for 
kttenttinjj  pictures  by  electridfy.  Kindly  say  if 
Sh  RactioaL  I  am  not  aware  that  there  are 
fWajy  any  made  like  it. 

timsn  a  bright  light  and  a  bar  of  selenium  is 
pyi  a  black  screen  with  a  minute  aperture  in  the 
Ml,  through  which  a  beam  of  light  passes  and 
Su  on  to  the  selenium.  Between  the  screen  and 
■asBlfloiom  is  a  revolving  disc  of  glass,  or  some 
Uv  tnmi^araat  substance  on  whioi  is  traced  in 
In  the  picture  to  be  transmitted.  The  disc  so 
Mna  that  the  same  part   never  comes  twice 

tlBRK  the  aperture.  When  the  black  part  of  the 
ing  passes  in  front  of  the  hole,  the  beam  of 
ii  cut  off,  the  reverse  happening  when  the 
part  ia  in  view.  At  the  other  end  of  the  wire 
^*y  of  li^ht  peases  through  a  hole  on  to  a 
2piwhich  is  so  made  to  revolve  tibat  the 
W  tiaees  a  ooil  on  it;  behind  the  hole  is 
W  a  ^  ihutter  which  opens  and  doses  as 
2*  Jjf^p  current  passes  down  the  wire.  Oppo- 
ak  as  minor  is  a  photographic  apparatus  which 
Anni  the  tracing  in  the  mirror.  Can  you  tell  me 
V^  A  dark  psjrt  is  in  front  of  the  hole  at  the 
.»<Pd,  so  as  to  shut  off  the  light,  the  electric 
^ytwill  be  stopped  and  the  shutter  dosed,  and 
*nu«paQdiag  dark  apace  appear  on  the  mirror, 
Jjj™^an&r  If  such  happens,  andtthe  mirror 
J*«c  revolve  at  the  same  rapidi^,  will  not  a  copy 
•«c  picture  appear  on  the  mirror  and  be  recorded 
Trf  '■■wra  ?  If  there  is  any  difficulty  in  re- 
Ifflt  the  mtzTor  and  disc  in  such  a  manner,  a 
JJJmidi  and  forwards  movement  might  be  sub- 
Itorit  It.  0.  O. 

ElSTOBIOAIi  LOCOSEOTIVB. 


^•I—Thb  diagram  annexed  illustratee  an 
^-— -  looomotive  engine  named  "  Phoenix,"  built 
7B*  .Stephenson  and  Co.  for  the  Leicester  and 
•JJ"J»gwn  Railway  Company,  and  delivered 
2y«»tliMon  the  28th  August,  1832  (69  years 


This  engine  ran  upon  four  wheels  of  4ft.  6in. 
diameter,  the  cylinders  being  I2in.  by  18in.  The 
boiler  was  7ft.  fiin.  long  between  the  tube*plates, 
and  contained  113  tubes  of  l|in.  diameter.  The 
frame  wasl6ft.  2in.  in  length,and  the  weight  of  engine 
in  working  order,  without  tender,  was  9tons  llcwt. 
The  springs,  it  will  be  observed,  were  of  the  "  grass- 
hopper pattern ;  but  the  experiments  made  by  Mr. 
Camry,  the  company's  engine  superintendent, 
showed  that  they  possessed  no  advantages,  and  that 
pattern  of  sprinar  was  therefore  discarded.  In  1833 
the  **  Phoenix,' '  like  the  other  engines  on  the 
Leicester  anddwannington  Bail  way.  was  fitted  with 
a  '*  steam  trumpet,''  or  whistle,  ana  in  December. 
1836,  it  was  soul  and  sent  to  the  Birmingham  ana 
Gloucester  Bailway  Company,  to  be  used  as  a 
ballast-engine  at  uie  making  of  that  line.  Ulti- 
mately Mr.  J.  L.  MoConnell  added  a  small  pair  of 
wheels  behind  the  fire-box,  thus  convertmg  the 
<<  Phconix  "  to  a  six- wheeled  engine. 

Olemant  B.  Stretton,  O.B. 

40,  Saxe-Cobufg-street,  Leicester. 
August  16, 1881. 


BALL    BBABOraS. 

[32650.]  —Iv  <'Ball"  really  does  not  see  the 
pomt  I  have  raised,  he  surelv  cannot  daim  to  be  of 
the  despised  "pig-headed''  engineers,  who  have 
sufficient  mechanic^  knowledge  to  deal  with  things 
as  they  are.  '* Ball"  cannot  be  himself  a  practical 
en^eer  if  he  ignores  the  relation  of  surface  to 
weight.  I  will  take  "  Ball "  on  his  own  statement 
of  facts.  He  draws  a  paraUd  between  a  Singer 
tricyde  with  a  revolving  shaft  carried  by  two  rows 
of  balls.  I  will  assume  that  the  wdght  of  a 
roadster  tri^de  is,  sa^,  501b.  to  601b. ;  the  rider, 
say,  1961b,  allowing  him  to  weigh,  say,  14  stone. 
The  weight,  therefore,  on  each  ring  of  baJQs  we  may 
assume  as,  say,  1001b.  But  as  this  weight  is  carried 
by  the  bsUs  at  the  lower  side  of  the  Maring  ^pro- 
baUT  divided  between  two  to  three  of  them),  we 
can  form  an  opinion  aa  to  the  load  per  ball,  and, 
for  the  purpose  of  this  question,  we  will  say  that 
each  weight-carrying  ball  has  to  sustain,  say,  351b. 
to  401b.  each— a  load  wdl  inside  its  capsMnty.  The 
speed  of  rotation,  also,  is  not  very  great,  so  that  the 
ordioary  size  ^ball  is  suffident.  But,  in  addition, 
the  instant  traction  is  set  up,  the  load  is  partly 
transferred  by  the  angle  of  the  traction,  and  is 
further  distributed. 

If  the  balls  are  true  spheres,  and  the  ball-race  is 
also  a  true  cirde,  the  surfaces  in  contact  are  further 
distributed,  thus  easing  the  pressure  per  unit  of  sur- 
face of  each  loaded  balL  But.  for  the  sake  of 
argument,  we  will  still  assume  a  load  of,  say.  401b. 
to  each  ball.  The  laws  of  friction,  asain,  tell  us 
that  hard  metal,  such  as  the  balls  and  their  races 
being  of  hardened  sted,  have  less  friction  than  of 
the  softer  vrrou^ht  iron  running  on  gun-metal,  and 
that  hence  withm  certain  limits  sudi  friction  may 
be  estimated  at  one-sixth  of  the  whole  pressure,  and 
it  is  therefore  possible  to  maintain  both  the  balls 
and  the  races  properly  lubricated.  Now,  it  is 
perfectly  wdl  known  that  unices  the  balls  and  races 
were  properly  lubricated  the  life  of  the  bearing 
would  DO  short  indeed. 

The  total  pressure  against  the  side  of  the  axle 
brass  in  an  ordinary  loco,  of  given  size  I  have  taken 
at  just  over  98,000ib.,  the  pressure  at  which  oil  is 
squeezed  out  between  two  surfaces  and  friction  and 
cutting  set  up  is  also  known,  and  as  ''Ball" 
appears  to  be  an  authority  on  this  question,  which 
I  00  not  pretend  to  be,  will  he  show  what  amount 
of  ball  roning  surface  practically  worked  out  would 
be  needed  ?  If  the  ball  races  were  not  hardened,  as 
should  be  the  balls  themsdves,  then  he  is  still 
further  to  the  bad.    And  as  a  practical  engineer 


and  builder  of  loco,  and  marine  engines,  in  the  firet 
place  I  diould  not  care  to  trust  a  hard  steel  raoe  to 
ue  many  and  vaiious  blows  and  jam  of  the  road. 
and«  b^ood  this,  see  the  venous  mechanical 
difficulties  involved. 

Praotioally,  it  is  not  praetieal  to  carry  a  waight 
of  any  amount  on  ball  bearings  such  as  an  eaffDib 
or  prime  mover,  and  I  could,  if  necessary,  jumj 
this  statement  suffidently  to  convince  any  person 
open  to  reason,  which  I  can  only  (judgmg  by  his 
statements)  condude  *'  Ball "  is  not,  in  view  ot  his 
expressed  opinion.  And  it  must  be  equally  phun 
that  his  engmeering  knowledge  has  not  yet  led  him 
to  properly  understand  the  dfflerence  between  a 
lightly4oaded  shaft  revolving  with  practioaUj 
pwfeot  lubrication,  and  the  crank-shaft  of  an 
engine  where  the  tendency  is  to  force  out  oil  from 
between  the  contact  surfaces.  With  the  certainty 
that  if  the  lubricant  it  forced  out,  friotion  and  cutting 
must  ensue.  I  do  not  in  this  statemsnt  "bring  Into 
my  calculation  the  effect  of  the  blow  necessarily 
inmcted  on  the  ball-bearings,  due  to  the  prasrare  m 
the  steam  on  the  puton  and  toe  acquired  momentum 
ere  the  slack  was  taken  up.  ''Ball"  may. be  aa 
authority  on  bicyde  bearings  and  light  sliafting 
carried  on  balls ;  but  he  must  not  attempt  to  con- 
vince engineers  that  what  is.eurface  enough  for 
light  loads  is  also  suffiudent  for  heavy  ones.  Had 
'*3all"  had praetiail  engineering  experience  of  the 
working  of,  say,  marine  engines,  and  the  diffi- 
culties and  care  needed  to  mbrioate  the  bearing 
surfaces,  he  would  not  speak  so  rashly  aa  to  re- 
ducing, rather  than  increasing,  wearing  sur&oea 
exposed  to  pressure  and  percussion.        v nloan. 

THB  PK78X0AL  BASIS  07  KTT8Z0. 

[32651.1— Or  page  535  of  your  issue  of  the 
7th  inst.,  X  notice  that  a  Japanese  student  at.Bedin 
named  Shohe  Tanaka  is  stated  to  have  patented  a 
new  musical  instrument,  the  kciy-board  of  which  2b 
provided  with  twenty  keys  to  the  octave ;  but  it  ii 
not  dearly  stated  whether  this  Ingenious  Japanese 

gentleman  has  actually  discovered  a  means  of 
ividing  the  scale  into  twenty  equal  intervals.  At 
any  rate,  the  invention  refeired  to  is  not  new,  aa 
you  will  see  by  the  accompanying  paper,  written  by 
me  upwards  of  ten  years  ago,  ana  then  printed  m 
a  periodical  now  extinct.  If  you  consider  the 
subject  of  sufficient  interest  to  your  readers,  you 
are  quite  at  liberty  to  print  my  paper  in  your 
columns.  Tnoa.  Myrea  Porday. 

63,  Stanhope-road,  Darlington,  10th  Aug. 

The  noise  caused  by  the  falling  of  a  deal  plank 
would  not  generally  be  considerea  as  at  all  musioal, 
and  vet,  if  a  series  of  seven  ordinary  boiurds,  cut  to 
the  following  lengths  respectivdy,  viz. :— 7ft.  6in., 
6ft.  8in.,  6ft.,  5ft.  7iin.,  5h..  4ft.  6m.,  4ft.,  3ft.  9ln., 
be  allowed  to  fall  successively,  the  ordinary  major 
diatonic  scale  will  be  readily  audible.  A  Hansom 
cab  rattling  OTer  the  London  pavement  seems  to  be 
en  unlikdy  musical  instrument,  but  the  rumbling 
sound  produced  has  been,  bv  competent  obeervera, 
during  the  silence  of  the  night,  identified  with  the 
0  diarp  yidded  by  the  32ft.  stop  on  an  organ. 

[Since  writing  the  above,  I  see  that  a  Mr.  Eugene 
M.  Thayer,  in  this  month's  Seribner,  undertakes  to 
show  that  the  sound  produced  by  the  FaUs  of 
Niagara  is  really  a  musical  tone,  and  not  merdy  a 
roar.  He  identifiee  the  fundamental  note  with  Q- 
^^e  octaves  btloiDih^fixfA  line  of  the  bass  deff,  and 
asserts  that  he  succeeded  in  distinguishing  nine  over- 
tones or  harmonics !  He  calculates  that,  with  % 
certain  diameter,  a  pipe  160'42ft.  long  would  yield 
the  note  of  Niagara,  and,  as  this  is,  as  neariv  aa 
poasible,  the  hdght  of  the  Falls,  he  oondudes  uat 
*'  the  tone  proves  the  height,  and  the  height  provea 
the  tone."     Pushing  his  inveetigations  to  tha 
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utmort  limit,  be  boldly  dedaras  tbe  rb^m  of 
Niagmn  to  be  tbat  of  three  groapi  of  tnpletsper 
lecond,  witb  a  obief 'aooent  or  beat  on  tbe  nnt  note 
€d  each  gronp  of  tbree.  Apart  from  iti  Boientifio 
wortb  (wbioh  ia  imall)  tbe  article  ia  wortb  reading, 
botb  ae  an  example  of  inflated  itvle  and  as  an 
ezoellent  inatanoe  of  innocent  oiroular  ar^ment.] 

Tbe  diatinc^on  between  noiae  and  moatoal  aonnd 
ia  merely  one  of  degree,  and  there  ia  no  real  limit 
where  the  tranaition  between  the  former  and  the 
latter  oan  be  absolntely  determined.  Speaking 
generally,  boweyer,  noiae  may  be  oonaldered  aa 
being  prodaoed  by  impact  or  anock.  while  mnaioal 
■onim  or  tone  ia  dae  to  rapid  iaoonronoiia  yibr»> 
tion.  According  to  Dr.  Stone  the  atrictly  moaical 
forma  of  yibration  may  be  tabolated  aa  foUowa  :— 


xepreaenting  the  aoale  are  placed  relatively  to  each 
other  80  aa  roagbly  to  repreaent  the  intenrala : — 

Diatonic   acale 

proceeding 

nomC. 
Scale  with  aimi- 

lar  interyala 

proceeding 

xromD. 

In  the  new  acale,  indicated  by  the  figuraa,  it  will 
be  Been  that  the  notea  D,  E,  G,  A,  B,  d,  of  the 
oriffinal  aeriea  oorreapond  with  the  degrees  1,  2,  4, 
6,  o,  P,  of  the  new  acale ;  bat  that  to  the  third  and 
aeyenth  degrees  of  the  latter  there  are  no  corre- 
sponding aounda,  ao  that  in  order  to  perfect  the  new 
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I.  Of  atrings 


n.  Of  rods 


in.  Of  Plates 


1.  Trans  feiae 

2.  Lon^tadinal 

3.  Toraional 

1.  IVansyerae 

2.  Lonffitadinal 
8.  Toraional 


1 


W11 


rSL 


a.  Nature  of  stroke 
e.  Place  struck 

b.  Bigidity  of  atring 


!i 


Badial 
Circular 


IV.  Of  bellB  . .    ^'  SpJiwioal 


VIBBATIONS. 

/  a.  Plucking 
excited  |  b.  Striking 
by       j  e.  Bowing 

{dn  Impact  of  air^ 

/  a.  Both  enda  fixed  (apnroaoh  to  those  of  strings), 
with     )  b.  One  end  fixed  (nail  fiddle,  musical  box). 
1  e,  Gentre  fixed  (tuning  fork). 
\  d.  Both  ends  free,  nodal  points  supported  (hormonioon) . 

As  in  Chaldini's  experisMnts  (gong  cymbal). 

c.  Excited  by  blows  (dock  chimes). 
,  b.  By  tangential  or  radial  friction  (musical  glaaaea). 

2.  Of  complex  figure  (giye  compound  notea  with  izreleyant  harmonica). 
y.  Of    mem-  j  1.  Independent  (tambourinea). 

branea. .  (  2.  With  aaaociated  air-ohambera  (kettledrum  reaonatora). 
1,  Free  (as  in  harmoniuma). 

VI.  Olr^J  2-  Bating  {•;  Mi^^'XS)!^' 

ra.  Open  pipes. 
\b.  Stopped  pipes. 
Vn.  Of  Ools.  of  J 1.  Organ  pipes    {  e,  HaU  stopped  pipes. 

d.  Pipes  with  reeos. 
y.  Mixtures  and  mutation  stops. 

.2.  Consonance  boxes  and  yossels. 


Vm.  Of  flames  fi'  Cheimcal  barmonicon,  pyiopbone. 
T  xu..  vr*  Mxm^MMMm  ^  2.  Scnsitiye  and  singmg  flames. 


Tbe  only  form  of  yibration  with  which  I  propose 
to  daalisthetransyerae  yibration  of  strings.  The 
laws  of  these  yibrations  are  simple,  relate  to  {a) 
the  length,  (b)  the  tenaion,  {e)  the  diameter,  and 
Cd)  the  oenaity  of  the  atring,  and  may  be  conciaely 
xormubited  as  follows :~ 

1.  The  number  of  yibrations  of  any  string  in  a 
giyen  time  is  inyeraely  proportional  to  ita  lenrai. 

Let  the  number  of  yibrationa  in  a  giyen  ume  be 
1 :  then,  if  the  length  of  the  string  be  diminiahed  ao 
as  to  reauce  it  to  one-half,  one-third,  one-fourth, 
one- fifth,  &o.,  tbe  number  of  yibrations  in  the  same 
time  will  be  2, 3,  4,  5,  &c. 

2.  mie  number  of  yibrations  of  any  string  in  a 
giyen  time  is  proportional  to  the  square  root  of  the 
stress  of  tension. 

Let  the  number  of  yibrations  in  a  giyen  time  witb 
a  giyen  tension  be  1 ;  then,  if  the  tension  be 
augmented  by  4,  9,  16,  ^c.  the  number  of  yibra- 
ticuos  in  the  same  time  will  oe  2, 3,  4,  &c 

3.  "Die  number  of  yibrations  of  strings  in  a  giyen 
time  is  in  inyerse  ratio  to  the  diametw  of  such 


Of  two  stdngB— one  of  steel,  the  other  of  copper 
— ^both  of  equal  length  and  subject  to  similar  tenaion, 
but  of  which  the  diameter  of  one  ia  double  that  of 
the  other,  the  leas  will  yibrate  twice  as  fast  as  the 
greater  in  a  giyen  time. 

4.  The  number  of  yibrations  in  a  giyen  time  of 
strings  of  different  material  is  in  inyerse  ratio  to 
tbe  square  root  of  the  respeotiye  densities  of  such 
strings. 

or  two  strings,  one  of  gut  with  a  density  of  1, 
the  other  of  copper  with  a  density  of  9,  both  of 
equal  length  ana  diameter^  and  subject  to  similar 
tension,  tnat  of  gut  "will,  m  a  giyen  time,  yibrate 
tbrioe  as  last  as  that  of  copper. 

Of  tiiese  four  laws,  tbe  first  is  the  most  important 
with  respect  to  the  fundamental  bearing  which  it 
has  upon  the  subjeot  under  consideration,  for,  from 
tbis  law  is  deriyed  the  musical  scale,  or  regular 
succession  of  notes  used  in  music.  There  are  seyen 
principal  musical  sounds  which  are  distinguished  by 
the  first  seyen  letten  of  the  alphabet ;  and.  taking 
uni^  aa  a  baaia,  the  length  of  the  atnng,  tne  ratio 
of  yibration  for  each,  and  the  reapectiye  intenrala 
may  be  exhibited  thua :— 

Lengths 1 

Notes C 

Yibrations....    Iff 


!)  I  I 


i 

c 


Intervals  .... 


.    V 


if    S 


h    i    ^ 


Ibis  succession  of  notes  is  teohioally  terttied  the 
major  diatonic  scale;  there  is  also  another  form 
oalliBd  the  minor  mode,  but  with  that  I  do  not  pro- 
pose to  deal  at  present.  It  is  essential  to  notice 
that,  as  the  interyals  between  the  degrees  of  the 
scale  as  aboye  giyen  are  not  uniform,  if  we  start 
tromD,  for  inatanoe,  the  whole  character  of  the 
Bucceaaion  will  be  altered,  or,  in  other  words,  a 
different  melody  will  be  produced.    The  following 


diagram  will  help  to  render  thia  clear.  The  letters 
scale,  it  becomes  necessaiy  to  interoallate  additional 
notes  between  F  and  G  and  o  and  d  of  the  old  scale, 
which  shall  bear  similar  relationship  to  the  new  scale 
that  E  F,  Bo,  do  to  the  old.  These  new  notes  baye 
in  practice  been  added,  and  are  called  F  sharp  and 
C  sharp  respectiyely,  and,  as  it  is  of  course  com- 
petent for  us  to  adopt  any  note  as  a  starting  point 
or  key-note,  it  will  be  at  once  ai>parent  that  each 
of  the  original  notes  will  require  to  beslightiy 
raiaed  or  depressed  in  order  to  form  the  new  notes 
thus  rendemd  neceaaary.  Theoretically  thia  ia 
effected  by  multiplying  uie  yibration  ratio  of  the 
note  to  be  eleyated  or  aharpened  by  |{,  or  by  if  if 
it  be  deaired  to  depress  or  fiatten  a  note.  Now, 
although  on  the  piano  or  organ  there  is  no  distino- 
tion  between  absrps  and  fiats  (C  shtfp,  for  instance, 
being  the  same  as  D  fiat),  it  is  eyident  that  any  two 
notes  obtained  by  the  process  aboye  indicated  aro 
not  realljr  identical,  and  it  ia  highly  probable  that 
comparatively  few  who  play  the  piano  are  aware 
that  there  ia  any  real  diatinction  oetween  a  aharp 
and  a  fiat.  In  order,  however,  to  ahow  that  auch  a 
difference  doea  exiat,  I  append  a  table  of  the  true 
valuea  of  each  note  of  the  acale : — 


JUBT  IirrOlTATION. 


Name. 
G 

Cahaxp 
Dfiat 
D 

Daharp 
Efiat 
E 

Ffiat 
E  aharp 
F 

F aharp 
Gfiat 
G 

G  aharp 
Afiat 
A 

A aharp 
Bfiat 
B 

Cfiat 
Baharp 
C, 


Batio  of  length. 
I-OOOO 
0  9600 
0-9259 
0-8888 
0-8533 
0-8333 
0-8000 
0-7812 
0-7680 
0-7500 
0-7202 
0  6944 
0-6666 
0-6400 
0-6250 
06000 
0-5760 
0-5555 
0-5333 
0-5207 
0-5120 
0-5000 


Batio  of  yibration. 
10000 
1-0416 
1-0800 
1-1250 
1-1718 
1-2000 
1-2500 
1-2799 
1-3020 
1-3333 
1-3888 
1-4400 
1-5000 
1-5625 
1-6000 
1-6666 
1-7360 
1-8000 
1-8760 
1-9200 
1-9531 
2-0000 


.... 
.... 
* . . « 
* .  • . 

.... 
.... 
.... 
.... 

.... 
.... 
.... 

.... 
.... 
.... 


.... 


It  will  be  noticed  upon  inapection  of  the  above 
table  that  E  aharp  ia  higher  than  F  flat,  and  that 
B  aharp  ia  higher  than  C  flat;  the  notea  are  all 
however  diatinguiahable,  and  that  thia  ia  really  tbe 
caae  I  need  omy  mention,  aa  an  example,  that  the 
effect  of  hearing  a  piano  aolo  at  a  concert  imme- 
diately after  a  atring  quartette,  ia  auch  aa  to  induce 
the  liatener  to  believe  that  tiie  piano  ia  not  accurately 
in  tune^  which  ia  really  the  caae.  The  violiniata 
played  m  juat  intonation  whereaa  the  piano  ia  tuned 
upon  tbe  ayatem  of  equal  temperament,  by  which  the 


inequalitiea  are  nearly  equally  distributed  throoglk. 
out  the  whole  cycle  of  keya.  That  thia  it  the  can 
a  compariaon  of  the  following  table  with  that  above 
given  will  at  once  make  apparent. 


Name. 


Equal  Temps&ascsnt. 

Theoretical  Actual  yibra- 
vibration  ratio,    tion  ratio. 


Gabarp  .... 
D  .... 

D  aharp  .... 
E  .... 

F  .... 

F  abarp  .... 
G  .... 

G aharp  .... 

«x         .... 

A  aharp  . . .. 

B 

C, 


.... 


10000 
10608 
1-1260 
11859 
1-2500 
1-3333 
1-4144 
1-6000 
1-5812 
1-6666 
1-7680 
18760 
2-0000 


1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
2 


0000 
0594 
1224 
■1892 
•2598 
•3347 
•4142 
•4982 
•6874 
•6817 
•7817 
-8877 
-0000 


Diffamcs. 

0-0000 

-  0-0014 
-0-0026 
4-  0  0033 
-h  0-0096 
+  0-0014 
-00002 

-  00018 
0-0062 
0  0151 
0-0137 
0  0127 
00000 


+ 

+ 


It  appears  that  actually,  tberefore,  there  is  not  a 
single  note  on  the  piano  which  is  really  in  tsae. 
The  aim  of  equal  temperament  is  tbe  division  of 
the  ootaye,  or  vibration  ratio  1  :  2,  into  twdvs 
equidiatant  intervale.    If   this   oonla  be  done,  it 
would  no  doubt  be  agreatboon ;  bul^  unfortunately, 
it  ia  not  poaaible  to  do  ao  and  yet  adhere  to  the  tzus 
aoientiflc  baaia  of  muaic,  as  I  shall  now  endeavov 
to  show.    If  a  string  be  caused  to  vibrate  with 
small  paper  rings  or  riders  threaded  upon  it,  thaa 
riders  will  gradually  settie  down  at  oertain  diffssnt 
points  of  the  string,  thus  denoting  that  at  soeh 
points,  which  are  tenned  nodes,  there  is  no  vibcaiacy 
motion,  and  that  hence,  while  the  string  is  vibratisg 
as  a  whole,  it  is  also  vibrating  in  segments.    Nov, 
according  to  the  first  law  of  yibrating  strings  abova 
given,  the  number  of  vibrations  is  lnyetBel7  pro- 
porticmal  to  the  length  of  the  string,  so  thsttba 
rate  of  vibcataon  of   these   segments  reapeetiva^ 
must  be  greater  than  that  of  the  whole  strinff ; 
but,  as  difference  in  sound  or  pitch  depends  upon 
the  yelodty  of  yibration  in  a  given  time,  it  folkiva, 
that  besides  the  f  undamentaT  note  emitted  I7  tha 
whole  string,  thero  must  be  other  notes  simul- 
taneously given  out,  although    with  much  ksi 
intensity.     That  thia  is   actually   the  case  caa 
be  easily  yerified  by  atteatiye  observation.   Than 
secondly  notes  are  called  harmonics,  overtonaii 
or  upper-partial'tones  and  are  notee  the  viliEBp 
tion    nequendes    of  which   are  exact  multiplai 
of  that  of  the  lowest  or  fundamental  note  of  the 
stiine.    The  nodes  can  be  artificially  produced  by 
lightly  touching  a  vibrating  string,  and  apeaUng 

generally,  if  touched  at  i  of  its  length  fh>m  sitha 

fi 
end,  the  harmonic  yielded  will  baye  a  rate  of  vilin- 
tion  n  times  that  of  the  fundamental  note,  the  string 
dividing  itself  into  an  equal  number  of  segmeota. 
Helmholtz  was  the  first  to  inyestigate  this  phsnosM- 
non  ezhaustively,  and  to  show  mat  upon  it  resDf 
depends  the  scientific  basis  of  music.  Di.  Stooa 
sUtes  the  principle  as  foUowa  :  "  When  any  notaia 
aounded  on  a  muaical  instrument,  in  addition  to  the 
primary  tone,  thero  aro  produced  a  number  of  otiMf 
tonea  in  a  progreasive  aeries,  eaoh  note  of  the  mcim 
being  of  less  mtensity  than  the  preceding.  Ii  » 
denote  the  number  of  yibrations  of  the  prifflsir 
tone  in  a  given  time,  the  vibration  numbera  ox 
the  whole  aeriea  will  be  in  the  order  m,  2m,  Sin, 
4m,  5m,  6m,  7m,  &c.  Thua,  if  the  primary  note 
beG,  the  whole  aeries  will  be,  for  Uie  first  three 
octaves: — 

Batio m     2m     3m     4m    5m    6m    7n 

Note  C,     C,     G,      C,     B,     G3     ^ 

Vib.  number..    64    128    192    266    320    384   448 

We  have  here  three  C'f ,  two  G's,  one  B,  and  a 
note  marked  X  lying  between  A,  and  B,.  K  tba 
octave  above  C  be  aounded  with  it,  the  harmonic 
series  produced  by  C,  wiU  be,  in  the  first  three 
octavea:— 

Ratio 2m    4m    6m    8m 

Note C,      0.     G,     O4 

Vib.  number..  128    266    384    612 


10m  12m  14a 
64&    76&    m 


Again  giving  tiiree  C'a,  two  G'a,  one  B,  wd 
oneA,  an  octave  above  the  former.  If,  then,  ttj 
two  notea  C|  and  Ca  be  aounded  together,  the  m 
three  octave  harmonica  of  C.  will  be  compoundea 
with  the  firat  two  octavea  of  6%  as  follows : — 

■nd  6th 


G,  -h  G,   3rd 

mtenaity 
E,  5th  inteuaity 
X,  7tii  intenaity 


Ci  1st  intensity 

C?  -h  C,  let  and  2nd  in- 

tenai^ 
G,  3rd  intensity 
C,  2nd  and  4tb  intensity 

It  is  therefore  evident  that  when  the  two  not* 
Oj  and  C,  are  sounded  together,  they  produce  ot«^ 
tones,  upper  partial  tonea,  or  harmonica,  m  wwoa 
beaidea  CTs,  the  note  O  (the  fifth)  with  iU  ocUvee, 
and  tbe  note  E  (the  third)  with  ita  ootavee,  ■»  "»^ 
nearly  related  to  C  than  any  other  notea  are.  ^1*25 
be  remarked  that  the  combination  of  notei  diffSMj 
by  au  octave  ia  to  throw  the  notea  X  further  Dft», 
niaking  them  leea  audible,  and  hrioging  oat  mora 
clearly  the  relationship  of  CB  and  G."  Now,  »« 
principlea  bore  aUted  are  true  for  eveiy  vibrauBR 


ENGLISH  MEOHANIO  ANB  WORLD  OF^.80rENOB!    No.  1879. 


ihtaf :  MnatqaBntlj,  If  two  adjMMit  ibiDn  tmiKl  to 

" — *  — * ■■'—'-  -dmultaneondy,  Mota  wQl  pro- 

of  bamioiila  dariT«d  trma  iti 


fiftrmtiiotflaTflnhiiimiiltaneoiidT, 


, — , — -. -uuMUHODacu  ouior, 

Oi  loolt  beiDg  that  OMtaln  notw  will  ba  Nodsred 
■onpWMptiblsoTpromliMiitUuuoUian,  udthtu 
t  mfa*  of  nmltant  tooM  will  ba  wodaMd.  Now, 
it  not  b*  tiuKtlj  bona  in  mind  that  the  nUtion 
MvMn  two  nowal  notw  doM  not  dipand  npon  tha 
(Mbvef  iibntkuinaginatima,Mra  noond, 
a  ittbR  note,  or  tha  mmMrioal  diffanoot  ot  tbs 
Mabai  of  vCbntlona  par  (80004  for  tha  twonotM, 
tatoB  tha  pnporlimt  of  tha  nnnbai  ot  TitBalioni 
togwBOta  to  the  nnnbat  of  Tlbntlan*  let  tba 
oOti  Mta.  Bat  boa  what  bu  ban  alnadj 
Mbd  it  wOl  bmn  bam  aean  that,  aa  npiaaaitad 
buliasallj,  thoe  ii  a  want  of  arithnatlQal  agtM- 
mti  batwaan  tha  Tsilona  intemUa  batwaan  tha 
tipaa  of  tha  aeale,  fcx  it  Ii  impoadtJa,  aaHr.  ElUa 
mli  9tt,  hj  mnltlpIjlDg  any  ooa  ot  tha  oombet* 
|,Dr],or3MMhbTitaBl^oroDs  br  tha  othei,  anj 

— 1 tti — ,,t,prodnoa  tha  ama  nttMr-^- 

of   thiaa  nnmbai. 

An  lUnitntlon 

■ik*  tlua  olaiv.  Alanming  that  tba  ootara  ba 
ttridad  fata  twelTa  aqnal  intarfila  or  aamItaii«L  the 
-Uh'-tOtoOlahonldbaaeTMotthaaa:  bntlt 
■  ■dnDTT-OlSSS,  to  twelve  nuA  Bfthi  willjield 
■mthuteren  ooUTca  b]r  0-33460  of  a  atnttoDa. 
TlaoataTaaod  Ofth  an  uoomtDanannbla,  joatin 
lU  mam  waj  at  are  tha  diantetw  ud  the 
oienalNanoe  of  the  dnle.  Thla  InoommaDtur- 
iMBtr  k  a  law  of  natnra,  aad  Ii  not  mar^  tha 
taabof  any  givan  ifatani.  Ven  man;  attampti 
taraban  nade  to  oreraome  thia  diffionl^,  bnt, 
■ateaUj,  withoot  mooaaa.  Bqnal  tampmamant, 
«Uch  ia  the  modern  ezpedlaat,  1«  therdora,  aa  I 
Mnitatad, impoadble, and  bains  Inatianil  and 
■■JMliflc,  it  mnit,  I  belleTe,  oltimataly  be 
lUUad,  although  ao  lowaa  tha  pneent  aratam  of 
ta«d  muioBl  inatramaote  oontinnea  In  naa,  ft  ii 
fiflolt  toaae  bow  tt  aaa  be  done  aw^  with,  nn- 
hM  plajaiB  npon  tbam  will  torago  the  on  of 
ofrn*  key*,  and  ba  aatiBBed  with  a  mooh  man 
Wled laoga of  aoalaa^bmed  to  tba  old  nnaqoal  oi 
■aa-tou  lyitam.  Thii,  howavai,  wntld  not  ba 
Maadand  aa  a  lolntlan  of  tha  diffionltr,  bnt 
■nlyaiadiim^  eTaalon  of  It  A  dacdmalaoala 
oatrnoted  upon  a  oonilant  diStraiaa  ot  Titration 
Bb  Utwaaa  tha  (noocMiTB  dasieea  wonld,  with  jia 
MKHoaaa,  yidd  the  nu^  triad  (C  E  Q),  bat  the 
■MrmJBant  and  the  (npcrdomlnant  woold  be 
■Mat,  SaA  ft  eoala  I  haTa  tumpntad  aa  in  the 
kUBwiag  table,  bat  uait  from  abaanoa  of  aipari- 
■attl  taat  I  am  naable  to  «ay  whether  Ita  effect 
vmU  bapteaatuablo,  while,  tor  oartain  theoietioal 
Widitiratiuiia  which  it  would  take 
Imka  tat,  I  donbt  whatheta  it  woi 
~" ''—"1  to  an  moda. 


ratio.       Vlhntion  ra 


i    0M2    ... 

....     1-050 

....     1-150 

0'S33    ... 

....      1'200 

....     1-300 

i    0-740    ... 

)     0689     ... 

....     1-460 

0-666    ... 

0-6M    ... 

....     1-600 

t    0-606    ... 

i    0-673    .... 

...     1-760 

0-666    .... 

0-626    ... 

....    1900 

1    0-51!    .... 

...    2-000 

■XiUal  lealaand  tba  sattual  nale  oan  eaaQybe 
MtooDBpariaonwtththatableaaboregiian,  and 
Oejatiodnctlon  ot  qnartar  tonea,  aaill  nqnal  to 
MM,  wwUd  yield  D  and  B  aoonrately,  and  the 
■wnagoota*  Teiy  nearly,  rix. :— D  flat,  D  iharp. 

Aiip^,  Q  Iharp,  A  flat.  A,  A  (harp,  and  B 
latp.  Whathor  thia  it  a  practioal  plan  I  oaooot 
Ptjv:bat  I  am  indinad  to  believe  that  nothing 
■tatotaa  Dtira  retinon  ot  tha  praaaot  ^item  of 
Mil  au  lamady  the  deteott  whidi  hare  gradnally 
■MhbodDoad  chiefly  by  piaoctorte  makan  !d  tha 
•MaftabiillianiiyaadadaptabilitT.  How  inch 
*»awJOBlato  ba  affected  faone  ottha  pioblenu  □< 
■aw*  whi(^  In  the  actoal  tUte  ot  our  knowladjia 
^Vtentobetnaoliibls. 

I  kart  abtody  extended  thia  paper  to  an  in- 
"fcrttlaiBtti,  Jlhongh  I  have  really  only  dons 
Wrah  mate  than  touched  the  frinBo  o<  the 
^|4"s:,bDt    I    tnut     that     what    I    hava    nid 


t   fS"to 


to  ita  inTBaHganon.  wnua  ab  uia  ^una  c 
open  out  new  flelda  of  rteearob  and  be  prodnctiTe 
of  mnch  mental  training.  I  have  porpoaaly  avoided 
the  artjatlo  anwot  ol  the  qnaatiini,  althongh  the 
ealtnto  ot  mnno,  whioh  la  oartainlv  tba  nobleat  and 
moat  divine  of  the  arte,  Ii  tnoaLt  with  all  that 
tenda  to  devate  and  re&ne  our  natnra. 

Standard  woika  to  be  read  upon  the  lubjeot : 
Halmholti,  "aanMtlon  of  Tone";  Airy,  "On 
Sound  and  Atmoapharic  '^teationi"i  Sadley 
Taylor,  "Sound  and  Muaio";  Lord  Raylaish, 
"Tharay  of  Soond"  ;  Tyndall,  "On  Sound"; 
Perronet  Thompaon,  "On  Jnit  Intonatioa": 
DonUn,  "  Aoonanoa "  :  Boaanqoet,  "  Od  HoaioKl 
Intmvala  and  Tanpmmeat "  ;  Dr.  Pole.  "The 
PhiloBophyof  Mode"  T.  H.  P. 

BI^OTKIOAX. 

[32662.]— Mb.  Qoodcboji  (p.  619)  nema  to  think 

that  o^Md^  and  oooduotiTity  are  tha  aame.  Oapa- 

d^  vutM  M  tba  daa  ot  the  oondnetor,  while  oon- 


alaotrld^  a  oondaotor  will  hold  at  reat,  whilt 
oonduotiTit^  refera  to  the  abaence  of  reaiatauoe  to 
the  doctrioity  in  motion.  Leaeeniiig  the  raalitanoe 
doea  Dot  caiin  more  etectridty  to  adcamulate, 
althongh  IneceauDg  the  eapadty  doaa,  ainca  it  can 


1  oonaaqnence, 


However,  it  la  ot 

■ince  iliiiiiiiaaliin  the :  ' 
■trength;  ao  it  would  have  been  correct  to  laydther. 
I  did  not  baaa my argnmanton  tha  aMumption ottha 
oaoeaaity  ot  one  ohm  to  allow  a  current  to  pua,  but 
on  the  auwnption  that  force  cannot  eiiat  without 
redatanoa.  The  tormor  la  the  oonduiiou  arrived  at 
from  the  latter,  although  I  know  a  current  may 
paaa  with  lesa  realataooe  ihan  one  ohm. 

WiU  Mr.  OoodohOd  kindly  ny  what  objection 
there  la  in  regarding  an  incraaaa  ot  chemical  action 
aa  oanie  ot  an  incteaaa  in  the  cunent'a  itrength  ? 
I  regard  tha  huieaaa  of  ohanieal  action  both  the 
aanaa  and  aSeot  of  the  tncraaae  of  ounent'a  itrength. 

I  am  aomewhat  amnaed  at  the  rather  itrong 
eipniilou  "Sm."  naea— viz.,  "utter  nooaanae," 
"  a  man  beyond  argument,"  &c.  In  hti  flnt 
letter  be  daarlv  laid  that  it  the  ziuc  ia  enlarged, 
the  volnma  of    the    liquid    through    whioh  the 


hla  laat  latter,  he  aaya  then  ia  no  audi  thing  a*  a 
ootMnt,  and  goaa  on  to  Uik  aoaathiag  about  tha 
alaotrolyda  of  tha  liquid,  which  haa  not  the  leaat 
aorw  ci  anything  to  do  with  the  argoment,  thiu 
evaoing  a  dtcact  auwar  to  my  latter. 

Doaa  "  So.,"  by  mylng  than  ii  no  indi  thing  aa 
a  cnrmt,  mean  then  ia  no  deotrid^  in  the  droolt 
(of  wUdt  the  liquid  fa  a  part)  F  Fethapaheliaa 
"etherile"  who  maintaini  that  the  eleotndty  eziati 
in  the  medium  around  the  oonductoi  in  the  form 
of  ether.  In  oondoHion,  I  muit  Hy  that  "  Sm." 
UMt  tar  more  falladea  than  m^adf ,  and  alao  that  he 
baa  itnuigdy  oontndioted  tunuelt,  whioh  I  would 
be  plaaaed  tor  him  to  explain. 

A.  Benjamin. 

THX  OaBO-FBXXIBB  BATTBRf. 
[32663.]-Ir  F.  Ham< 

our  latter  again,  ba  will ..  _  _. __    ._ 

thabatteiy  aamallooniamptlonof  lino  (pracdoally 
it  naaa  alarge  parcaDtage)  ;  bnt  we  do  daim  lor  it 
along,  oonatant  life— uevery  point  F.Hamiratataa 
ii  10  neoeaaaty.    F.  Hanat  etra  In  itatJng  that  the 


only  requires  reoxydieing  (thi 
jiuuun  luui  j,v-iM  bonn).  llie  recharging  takes 
ve  minutai,  the  oiydiaiag  two  niinutea.  It  tUi  in 
X  long  tor  F.  Hamer,  we  think  he  had  better  have 
othing  to  do  with  primary  battariea  whatever. 
Clark  and  Kontigno, 


THB  BBXJJ&Otn. 

-8iilii.aB  in   tha   oonitrnction   ot    tba 
to   produce   mudo   under   a   different 
methi>d,  ia  the um  ot  the  inrentoi  ot  the  "Paid- 
phone,"  of  which  the  drawing   and  deacriptioa 


[32654.1 
baUi,  but 


London  lait  year. 

ot  the  "  Paldphona,"  wai  to  prodooe  uuw 
on  balla,  and  althongh  I  worked  mine  ondar 
a  different  prindple,  it  might  ba  intereatina 
to  our  readera  to  lav  capital  mudo  wai  prodooed 
in  thig  way,  and  will  ahow  what  might  really  ba 
done.  My  idea,  aa  wlU  ba  aeen  l^  tha  drawing, 
WBi  to  play  them  by  mean*  ot  keya,  dmilai  to  tha 
piano,  each  bell  being  itruqk  In  Ita  tnm  bf  a  itrikac 
attha  back,  underthe  dngla-itrolte  prinoiple.  Can 
had  to  be  taken  to  deaden  (be  noiaa  ot  the  rtdker, 
which  waa  ovareome  by  felt  pada ;  the  drawer  in  the 
front  being  tor  mudo.  The  bella,  aight  in  number, 
were  caat,  and  tuned  to  an  ootam,  by  Moon  and 
Hoghaa,  Iiondon ;  bat  under  thia  piinoipte  any 
number  might  be  arranged. 

H.  Andrewa,  Corporal  B.G. 
Poital  Telegnplii,  Poole,  Doraet. 

BBOBBATITB  KIOBOBOOPY'. 

[3266S.]  —A  FXKTTT  object  for  entartainlog 
friendi  ii  the  arbcoeeoent  growth  of  diver  oiyitala. 
To  diow  thii,  di«olve  a  email  oryatal  of  dlTer 
nitrate  (or  a  piece  ot  lunar  oauitic)  in  a  few  dropa 
of  rain  water.  Place  a  drop  of  thia  aolutitm  in  the 
oentreot  a  elipot  glaaa,  and  amuga  it  under  a  low 
power  ot  tha  mioroaoope,  oonceo&ating  tha  light 
from  above  by  meani  of  a  atand  oondendng  lena. 
Xow  take  a  piece  of  copper  bell-wire,  l|in.  long^ 
and  bend  it  like  a  capital  L,  than  bend  the  longer 
limb  to  form  a  hook,  whleh  will  rert  anchor- 
faihlon  when  laid  down.  Place  thia  at  the  dde  ot 
thedropof  aolutioD,  allowingtha  hook  to  dip  into 
it  at  the  edge.     Chemical  exchaoga  reiulta,  copper 


-Doni 


jablact 

Henry  Kb  bags. 


OAUI.S  SALE  KASB  HBI  AOAIK. 


who,  bdng  a  •,         ■  ■ 

unwittingly  re-Invented  very  old  oontrivancei,  and 
tnnoeantiy  ahowed  them  off  aa  new.  ^lion  tha 
antiqnity  ot  thaae  waa  pointed  out  by  eoma  too 
candid  mend,  we  aomalimaa  found  them  deacnbed 
in  the  next  mor  Ding'a  newapaper  ii  ' '  locally  dli> 
oovered  by  Mr.  X. 

There  are  three  inatancee  In  No.  137T  wbldl 
remind  me  of  Mr.  Z.'a  local  dUcoveriee.  On  p.  649 
we  an  told  that  the  Inmlnooa  fouotaini,  of  lata 
their  origin  to  a  laboratory 


having  been  exhibited  at  the  I^ndon  Polyteehnia 
nearly  halt  a  centuiy  ajgo.  Bat  tha  Fnnch  have  a 
large  and  comtortaue  ignorance  ot  everything  oat- 
aide  Franca. 

On  tha  aame  page  we  learn  that  a  "  new  ayitea 
of  ventilation  ia  to  be  tried  on  the  Fourth  Avanos 
Bailway  Tonnel"  in  New  York.  The  lyitem 
deeciibed  aa  "  aew  "  nnania  to  be  what  haa  been 
known  here  for  yean  aa  the  "BratUoe  lyitem." 
Our  smart  American  ooodna  have  no  doubt  a  gnat 
faculty  alao  tor  local  dtaooieriee. 


of  iUuminatiDg  pictorea  of  a  fes  feet  in  diameter,  it 
waa  not  nntil  the  inventiou  of  Mr.  Uarey,  of  Phila- 
delphia,  ot  the  ScioptJcon,  "  that  the  lantern  quite 
new  out  ot  ita  podtion  aa  a  scientiQa  toy,"  imply- 
ing that  the  Sooptieoa  waa  a  direct  and  immai^ate 
improvament  on  the  old  colza  lamp.    Tha  lime- 
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light,  Bometimes  cUled  fhe  "DnunmoDd  liffht" 
(was  not  Drommond  a  Cornmhman  P),  ana  the 
«leotrio  lamp  of  Dnboao  are,  in  the  mean  time, 
quietly  ignored,  though  ihej  certainly  were  not 
mere  ndwitiflo  toyi,  and  were  in  me  long  hefore  the 
Scioptioon^perhape  even  before  the  mTentor  of 
that  ezoellent  lamp  waa  bom  or  thought  of  hlm- 
aeU.  Indeed,  it  aeema  moat  likely  that  the  effects 
nrodnoed  by  the  limelight,  showing  what  might  be 
^one,  were  the  spur  to  the  perfeotiziff  of  the  oil- 
lamp.  At  present  I  think  most  people  would  class 
the  oil*lamp  as  maoh;more  of  a  sdentifio  toy  than 
ihe  ozyhyuogen. 
Belfast,  August  17.  J .  Brown. 

BOSE-VASB  OB  POT-POTTBBI. 


[32657.]— It  did  not  strike  me,  when  the  query 


preparation  some  sixty  years 
ago  from  a  recipe  given  me  by  an  old  lady,  who  re- 
ttded  for  many  years  in  Franco,  where  rose-leaves 
were  plentiful.  The  following  were  the  ingredients 
•employed,  and  the  mixture  xeeps  good  for  many 
lon^  years,  provided  it  is  kept  in  a  jar  with  a  well- 
Uttmg  lid.  which  of  course  has  to  be  removed  and  the 
mixture  shaken  up  when  it  is  desored  to  have  the 
perfume  pervading  the  room  in  which  it  is  kept  :— 
Provide  a  wide-mouthed  china  jar  with  a  fairly 
WeD-fltting  cover  (one  of  those  in  whidlx  preserved 
flinger  is  imported  will  serve  in  the  absence  of  any- 
ihing  more  ornamental},  and  wipe  the  inside  per- 
lectly  dry  with  a  dotn.  Collect  as  many  fresh 
Tose-ieaves  as  are  available  ^m  day  to  day,  and 
tee  that  they  are  free  from  dew  or  drops  of  water ; 
if  wet.  spread  them  loosely  on  an  old  newspaper 
nntQ'  the  moisture  has  evaporated.,  Then  procure 
some  bavsalt,  put  a  handful  of  rose-leaves  mto  ttfe 
jar,  and  sprinkle  them  freely  with  the  salt,  and 
continue  adding  layers  of  rose  leaves  and  of  salt  as 
they  are  procurable. 

UL  addition  to  the  rose-leaves,  those  of  dove- 
carnations,  jasmine-flowers,  orange  flowers,  laven- 
der, and  other  similar  flowers  are  available,  and  add 
to  the  excellence  of  the  perfume :  also  a  few  bay 
leaves. 

Get  a  SevOle  orange,  stick  cloves  into  it,  as 
full  as  possible,  suspend  it  by  a  string  in  front  of  a 
Are,  causing  it  to  revolve,  until  it  is  dry ;  a  good 
piece  of  oms-root  may  be  put  into  the  mixture,  it 
will  become  soft  after  a  few  days,  and  can  then  be 
diced  up.  A  lump  of  gum  benzoin  should  be  broken 
op  in  a  mortar  mto  small  grains,  and  the  dried 
•orange  also  broken  up,  and  the  whole  mixed  in  with 
the  rose  and  other  petals.  After  a  few  months* 
keeping  this  should  emit  a  most  delidous  perfume. 

Gamma  Sigma. 

PHOTOQBAPHIO  OPTICS. 

r32658.]->THEBB  has  just  appeared  under  this 
title  a  work  by  Dr.  Hugo  Schroeder,  which  will  be 
welcomed  by  practical  opticians  and  amateurs  alike. 
The  latter  will  find  in  it  an  ample  reply  to  the  many 
requests  for  information  addressed  to  uese  columns, 
and  the  former  a  practical  treatise  forming  a 
i«liable 'guide  in  their  lucrative  business  of  photo- 
lens  maiiing.  In  tins  royal  octavo  of  some  200 
pages  a  hard  bbw  has  been  dealt  to  rule-of-thumb 
work.  Those  who  will  carefully  peruse  it  need  no 
longer  work  in  darkness  and  uncertainty ;  but  can 
do  it  in  broad  daylight  and  full  conviction 
that  every  step  forward  will  bring  them  one  degree 
nearer  to  a  successful  result.  And  those  students 
who  have  hitherto  derived  their  optical  knowledge 
from  the  meagre  contents  of  textbooks  only,  wul 
be  surprised  at  the  number  of  further  considerations 
cequinng  attention  before  a  practical  plan  for  the 
construction  of  photo-lensee  can  be  laia  down,  and 
they  cannot  fau  to  admire  the  skill  and  patience 
that  has  eiven  us  the  ^ood  lenses  we  possess,  wiUi- 
out  dear^  understandmg  the  numerous  conditions 
<hey  must  satisfy.  Though  the  work  deals  mainly 
witn  the  oonstruction  of  photo-lenses,  it  will  prove 
itself  as  useful  for  the  combination  of  any  other 
kind  of  lenses,  as  the  formation  of  imaees  and  the 
oozrection  of  diromatio  and  spherical  aberrations, 
astigmatism,  and  diaphragms  have  been  masterly 
treated.  ^  Actinism|  ox  course,  need  not  be  taken  in 
account  in  telescopic  and  microscopic  lenses. 

The  work  is  preceded  by  a  valuable  list  of  the 
Dcindpal  optical  works  that  have  appeared  since 
Newton  in  English,  French,  German,  and  Italian, 
Induding  fragmentary  dissertations  contributed  to 
the  learned  sodetiee,  with  annotations  by  the 
author.  Whilst  it  numbers  some  200  works  on 
general  optics,  only  six  or  seven  refer  specially  to 
photography.  Pint  among  these  is  Fetzval*s,  pub- 
Ushed  in  18i3,  18S7,  and  1858.  Dr.  H.  Zinken, 
Voightlaender's  son-in-law;  Dr.  Lorenzo  Billotti, 
Schiapuell's  assistant  at  Milan ;  and  Prof.  Sddd. 
Steinheil's  friend,  at  Munich,  also  oontributea 
oonsiderably  to  the  perfection  of  photogr. -optics. 
Still,  nothing  complete  and  easUy  undergtooa  appeared 
ontil  the  work  under  notice  was  called  forth  by 
Prof.  W.  Yogd  in  Berlin  to  form  a  supplement  to 
his  new  ''Handbook  of  Photography." 

It  is  nnlortunate  that  most  of  this  valuable  infor- 


mation is  in  Overman.  The  present  complete  treatise, 
however,  wfll  no  doubt  soon  also  appear  in  an 
English  dress.  Meanwhile  I  shall  be  pleased  to 
hdp  those  who  may  desire  to  know  sometmng  more 
of  the  practical  rules  and  formula  developed  iiy  the 
author,  if  the  Editor  will  afford  me  space.  "St. 
Hugo  Shroeder  possesses  the  rare  advantage  of  being 
a  linguist  and  Draistical  optuian,  as  well  as  a  mathe- 
matioan,  and  tms  advantage  enabled  him  to  aimpUfy 
mu^  that  was  hitherto  obscure,  and  to  bring 
together  information  that  was  scattered  about  in 
many  inaccessible  writings.  He  dissects  all  the 
lenses  in  actual  use,  and  shows  on  what  principles 
thev  have  been  constructed,  and  how  th^  can  be 
still  further  improved.  A.  Oaplatai. 


BEFIiIES  TO  QUERIES. 


-♦♦4- 


•  .♦ 


In  thrir  muwtrt,  Corrtspwidentt  w  retpteU 
fully  requested  te  mention,  in  each  instaneef  the  title 
and  number  of  the  query  aeked* 


[74657.1— fiand- Cart.— I  am  at  a  loss  how  to 
answer  tins  Queiy,  as  the  querist  says  he  wants  to 
make  a  hand- cart,  and  then  gives  the  sizes  he  is 
about  to  make  it.  Make  it  the  size  you  say  by  all 
means,  and  you  can  use  red  deal,  ash,  oak,  or  any- 
thing that  you  have  at  hand ;  and  as  to  size,  that 
will  depend  on  the  wdght  it  has  to  carry.  As  you 
wish  the  top  flat,  plane  up  your  pieces  straight,  and 
frame  them  tdgether,  and  you  will  have  a  flat  top. 
If  Tou  want  your  top  to  be  t)ie  same  size  as  your 
cart  body,  then  strike  it  out  the  same  width ^and 
length.  J.  G. 

174757.]— Oouoh.— These  things,  which  are 
called  conches,  are  made  of  so  many  sizea  and 
different  patterns,  that  it  is  hard  to  give  stses,  &c. 
Take  two  pieces  2^in«  by  din.  by  4ft.  6iu. — this  is 
two  sides— two  pieces  2|  by  3in.  and  19|tn.  long,  and 
frame  this  togetner,  keeping  your  croespieces  about 
5in.  or  6in.  from  the  ends.  This  is  where  your 
stumps  will  be  put  on  with  their  castors.  This  will 
be  about  9in.  or  9^in.,  castor  and  all  measured.  The 
stamps  should  be  about  3|ln.  by  S^in.  Put  a  piece 
each  end  when  your  frame  is  made,  about  l^in.  by 
3  as  the  jpattem  at  the  back.  This  is  as  you  wisn 
to  have  it.  J.  G. 

[74772.1— Snmamea  of  Jews.— Many  German 
Jewish  families  owe  their  surnames  to  the  fact  that 
law  obliged  them  to  take  a  distinctive  appellation 
other  than  a  common  Hebrew  one,  for  the 
Abrahams,  Jacobs,  &c.,  had  become  so  numerous 
that  identification  of  indiriduals  was  becoming 
almost  impossible.     The  names  taken  were  fre- 

?[uently  very  fandful,  for  instance,  Rosenberg 
mount  of  roses  or  rose  mount),  Blumenthal  (valley 
of  flowers),  Morgenroth  (the  red  dawn).  The 
names  of  dties  or  towns  were  sometimes  made  use 
of,  as  Emden,  Frankfurter.  Hockenheimer,  or  those 
of  animals,  as  Baer  (bear),  Loewe  (lion).  Both- 
schild  means  red  shidd ;  Mover  is  an  old  word  for 
farmer,  and  in  England  has  become  Mears.  Other 
instaaces  occur  of  a  German  name  being  modified 
in  Eogland  to  imitate  the  English  pronunciation. 

C.  E.  T. 

[74852.1— Dynamo  (JS.^.y-To  Ma.  Bottonb. 
— ^It  is  almost  impossiblB  for  me  to  say  what  is 
wrong  with  your  dynamo  without  examinin|(  it. 
Apparently  something  amiss  with  oonneotions. 
Connect  one  wire  from  Add- magnet  to  one  brush. 
Take  the  other  wire  from  the  other  fidd-magnet 
direct  to  terminal.  .  Now  connect  up  by  a  wire  the 
free  brush  to  the  other  free  terminal.  Drive  the 
dynamo  first  in  one  direction  and  then  in  the  other, 
tj^ing  whether  you  can  get  a  spark  on  strokuig  one 
terminal  with  a  bit  of  copper  wire  connected  to  the 
other.  If  it  sparks  when  you  are  driving  with  the 
brushes,  weU  and  good :  if  it  sparks  when  driving 
against  the  brushes,  reverse  the  fidd-magnet  wire 
oonneetiens.  If  you  don*t  succeed,  and  you  live  in 
the  London  district,  you  may  send  it  to.  me,  and  I 
will  try  to  put  it  right. 

Wallington.  S.  BoTToms. 

[74904.] — SolphurouB  Aold.— ^This  acid,  when 
manufactured  under  skilled  attention,  is  not  more 
dangerous  than  any  other  chemical  works'  operation 
—not  so  dangerous  as  many ;  but  then  skilled  attend- 
ance is  required.       '  S.  T.  L. 

[74908.]— Concertina.— What  sort  of  a  con- 
certina is  it  P  German  oonoertinas  generally  do  give 
out  "  nasty,  twangy "  sounds;  but  they  are  good 
enough  for  the  money.  Dbutsok. 

[74920.]— Papering  a  Ceiling.— Give  your 
ceiling  a  good  coat  of  suse,  and  have  your  paper 
pasted;  keep  your  hands  as  flat  under  it  as  you 
possibly  can,  and  have  some  help,  and  let  them  hold 
it  in  the  same  manner ;  and  when  it  is  put  to  the 
ceiling  so  as  to  hold  on,  have  a  house  brush,  and 
press  it  up,  keeping  the  hairs  of  the  brush  against 
the  paper.  Paper  your  celling  the  shortest  way  of 
the  room.  J.  C. 

[74932.]— Artificial  Foot.— I  thank  C.  Y.  G. 


Simons,  M.B.,  O.M.jJor  the  diagram.  I  think  the 
motion  very  good.  The  only  objection  I  have  got 
is  to  the  wdeht  —  of  course,  my  leg  is  weak, 
the  amputation  being  only  four  months  ago.  I  am 
carrying  all  my  wdgnt  from  the  thigh.  X  have  a 
7in.  bdt  laced  in  the  ftont,  with  two  steds  attadied 
to  it,  and  riveted  to  the  Bteds  6  6.  Ifind^onwalk- 
ing,  that  the  leather  seems  to  giye  way,  whidi 
causes  a  Ump.  Would  Mr.  Simons  kindly  teD  me 
how  I  might  get  over  that  difficulty  f     DtTviOB. 

[74950.1— Solntion  of  Kbrourio  OhloriAe^— 
With  idTereDoe  to  "Pd's"  reply  to  thia  qpajy 
whilst  acknowledging  the  tnie  Weight  of  whakike 
states,  we  still  hold  to  our  pnmoiM reply.  Aaaaa 
authority  for  same,  we  may  give  Or.  Tidy  (who 
giveaaamain  hisbook).    We  have  no  further  bookB 

of  reference  here,  cv  we  would  give  fkirtber.  

Olask  akd  Momxicrtb. 

[74981 .]-  Solar  Altftnde.— '*  K.  G,  W.»'  wHL 
I  think,  find  the  fbUowing  graphical'  mode  of 
finding  the  sun's  altitude  suifioiently  acooratefar 


his]purpoie :  Draw  a  drde  N  P  S  Q  with  any  eon^ 
vement  radius ;  draw  any  diameter  SON;  make 
the  anffle  N  G  P  equal  to  the  latitude  of  the  nlaoa 
(for  Liverpool  this  angle  equal  53°  224') :  aam 
EOF  through  the  centre  perpendioular  to  O  P^ 
Take  the  sun*s  dedination  for  the  day  from 
"Whitaker's"  or  other  almanac,  noting  whetfaer 
N.  or  S.,  and  make  the  angle  E  0  G  eq^ual  to  tha 
dedination  (towards  P  if  dec.  is  N.,  away  from  P. 
if  S.)  Through  G  draw  G  K  H  paralld  to  E  O  F. 
With  centre  K  and  radius  K  Qt  describe  sarnie 
circle  G  L  H.  Make  angle  G  K  L  equal  to  ao&'a 
hour-angle,  which  is  found  by  taking  the  tntenral 
from  apparent  noon  to  the  time  when  sun's  altitoda 
is  required,  and  redudng  to  angle  at  the  rate  of 
lh.Bl5%  Im.alS',  1s.m15*'.  (Apparent  noon  dif- 
fers from  dock  noon  by  the  amount  of  the  equatioii 
of  time :  it  is  before  dock  noon  when'  the  sun  ia 
before  dock).  Draw  L  M  perpendicular  to  G  K, 
and  M  Nparalld  to  S  C  N ;  join  N  C ,'  measure  the 
angle  N  Cf  S  with  a  protractor:  the  t^sulting  value 
is  &e  sun's  altitude.  *'  B.  G.  W."  wiU  doubtleaa  be 
able  to  make  out  the  reason'  of  the  various  stepa 
himself.  The  flrst  part  of  the  oonstruction  (down 
to  drawing  EOF)  may  be  convehi6ntly  multiplied 
by  a  copyiog  machine,  as  it  is  applicable  to  all 
cases.  A.C.  ID.  UBOjacsLm. 

Mon^>elier  Housd,  Blackheath. 

[75004.1— Plywheel.— I  note  the  correct  siae  of 
cylinder  of  your  eogine.  Let  the  flywheel  be  2ft.  flin. 
duam.,  and  weigh  Ifowt.  You  can  with  this  siae  and 
wdght  safely  run  at  250  to  300  revolutions  per 
minute,  always  suppodng  the  wearing  snrfaoea  are 
suffidently  large.  Vulqav. 

[75009.]— Electric  Xiight.^I  am  informed  that 
there  are  patents  in  various  countries,  and  a  com* 


Eany  in  France  (Paris),  under  the  name  of  P^rrier- 
iloyd,  supply  GuSO^  batterfes'  for  -  the  '  supply- 
ing of  isolated  incandescent  installations.     The 


company  buys  the  electrolytic  copper  deposited 
claiming^  to  make  the  light  very  cheap.  6vi  thiB 
be  practical  ?    I  think  not.  L.  D.  0.  . 

[75029.]— MleroBooplealj—If  Mr.  FraneiaBiii0|i 
will  advertise  las  address,  the  writer  will  probaMV 
be  able  to  give  him  afl  necessary  information.  It 
ii  scarody  possible  to  convey  it  by  writing. 

[75047.]— Stand  for  Teleeoope.  — Far  an^ 
away  the  best  altazimuth  stand  that  I  have  seen  9S 
that  made  by  Mr.  Calver  for  his  reflectors.  Tfajs 
defect  in  the  ordinary  daw  and  pillar- stand,  and 
all  on  this  principle,  is  that  the  universal  joint  {s 
not  rigid  enough,  from  the  pin,  or  axis,  on  whioh'it 
moves  being  so  short;  and  this  is  not  obviated 
unless  you  go  to,  say,  £3  for  the  joint  alone,  and 
even  then  the  trunnion  pzindple  is  better  from  the 
axis  extending  on  each  side  of  the  tdesoope.  ,It  is 
mounted,  in&ed,  like  a  cannon,  revolving  intiie 
axis  bed  below.  Such  a  stand  as  Mr.  Calver  uses  for 
his  smallest,  say  o^in.  reflector^  would  be  the  one  tp 
procure,  and  then  make  an  axis  in  a  ring  to  fit  injbo 


kvo.  a8»  lt9i 
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lb*  fKVB&iaDa,  and  fix  it  to  the  telesoope.  sod  do 
At  MiB«  with  th«  alaTsting-rod.  These  hATe  fast 
wA  dow  motioiif  in  perfeotioii,  by  which  it  is  a 
tet  to  find  an  object  toroiigh  the  finder,  which  no 
JoaM  "^anaieor  aatronomer"  has.  He  would  be 
wmmd  and  dali(^ted  with  the  eaae  and  pleaanre 
mi  iteadinwa  with  which  he  can  follow  and 
obnne  hia  objaoti.  The  difficulty  of  the  eleratiog- 
iDd  bajaff  in  noot^  which  ia  the  beat  place  for  find- 
faf,  tad  Ilia  obaerving  behind,  ia  obYiated  by  fixing, 
■y«  a  Sin*  or  its.  wooden  grooTed  wheel  on  the  top 
qf  iba  eiamtar,  and  workug  the  riaing  and  falling 
itm  mottona  with  a  line  from  beUnd, '  The 
lamthaotloo  ia  worked  with  a  Hook's  joint  and 
teadla  from  the  ejepieoe.  Mr.  CaWer  may  luiTe 
ID  iiiaptation  of  tua  to  the  refractor ;  but  I  am  not 
am  that  it  would  be  better  than  making  the  one 
lor  the  reflector  aa  it  ia.  A  drawing  ofit  can  be 
MDia  Mr.  Calrer'a  ^'Hinta  on  Befleoton,*'  price 
It  The  teleaoope  and  stand  would  be  placed  on  a 
^  or  table  the  right  height. 
FordiDgbridge.  T.  Wsstlatb. 

[7dtt90.]-<a.a.B.  Sngine«.~417  olaas  are  pre- 
d^jr  the  same  aa  710  expreaMe,  exeept  for  the 
vbMb  (driven),  which  are  5ft.  Sin.,  and  that  the 
fiima  ara  brought  higher  on  the  smoke-box.  470, 
or  ihoold  it  be  770r  Thve  are  juit  tlie  aame 
tftnt  driving- wheels,  one  pair  7ft.  dia.,  and 
taim^  wheels  4ft.  dia.  If  you  have  not  got  the 
flmcaaoDfl  of  710  dam,I  ahalloe  glad  to  give  them. 
I  ttsy  aa  well  add  that  theae  bouera  (417  and  770) 
anaade  in  two  aheeta,  the  dome  being  put  in  the 
teihaat         ^  A.  J.  Bbkw£b. 

{75066.]^  Tefophona  Patent*.  —  **  Tension 
Bigalatoff"  wiUfindan  exhaustive  article  bvawell- 
bawB  aapeit  oai  this  subject,  together  witn  work- 
ing dnwiags  of  an  efficient  transmitter  free  of  all 
BBBMiBfiag  palenta,  in  the  BUetrieal  Engitwr  (pub* 
Uadat  139,  Saliabuxy-court,  E.G.)  of  July. 

AlfOUS  McBsLL. 


r7A)67.}-Bn«iiiM.— The  height  of  the  .^„ 
tefenofthe  O.N^,  are  8ft  Tin.  outside  o?liii- 
tea  On  the  Midland,  Ko.  1870,  7ft.  lOia.  inside 

"  '  It.  On  tti0  L.N.W.B.y  Ooiawall,  8ft.  Gin. 
I  cylinden.  A.  J.  Bbswbb. 


n{079.}— Silvering  Olaaa.— To  a  perfectly  pure 
nmtiaa  of  silver  nitrate,  diluted  with  distilled 
nte,  add  ammonia  aolntion  till  the  precipitate 
femtd  ia  radisaolved.  Now  add  a  few  dxopa  of 
4fe^  aldehyde  iCfifi),  Immerse  glaaa  in  mix- 
M  and  heat  gently  in  water  bath,  when  mirror 
a  ionaed.  wa^  off  ailver  deposit  on  one  side  with 
flUa  add,  and  protest  the  other  aide  by  meana  of 
t  tight-ftttiag  uttla  wooden  cap,  or,   better,  of 

(7W79.1— Silvering  ai&a«.--A  prooeaa  which 
ft  oonelvea  haTe  uaed,  and  found  to  give  every 
■JhiKtioa,  la  the  following  due  to  Liebig  (^n». 
(W  Hanm.  Supp.  V.  257)  :  Make  up  two 
lofaitioos  A  and  B.  The  A  aolution  oonaiata  of— 
11^ nitrate  of  silver,  lOpta.  water;  2.  Bisaolve 
3tt0ammes  sodium  sulphate,  and  dilute  to 
X^t,  with  water;  3.  Caustic  aoda  aolution. 
^naksup  Atake-li(^  No.  1,  lOOpts.  No.  2, 
TSOplB.  No.  3.  After  mixing,  aUow  to  rest  till 
moo  ia  dear,  when  aiphon  off  the  clear  aolution. 
oa  B  sohitlon  conatsts  of— 1.  dOgrm.  white  augar 
Mdr  ars  made  into  a  thin  ayrup  with  water,  and 
Wnd  fcr  an  hour  with  3*lgnn.  of  tartaric  add ; 
wnlittioa  ia  then  diluted  with  water  to  600  c.c. ; 
^  S'857gnn.  of  tartrate  of  copper  are  moistened 
m  water  and  EHO  untfl  the  blue  powder  ia 
«tt|^y  disaolved ;  dilute  to  £00ac  To  make 
9  B  mhition  take  1  part  No.  1.  1  part  No.  2. 
»fvts  water.  The  glaaaea  to  be  ailTeied  are  placed 
as  £Bh,  and  150pta.  A  poured  in,  and  dUuted 
tih  270pta.  of  water,  and  then  to  thia  add 
y  y^  of  B  aolution.-  Do  not  uae  too  much 
<VP«t  or  it  will  apoil  depoait ;  alao  in  winter  uae 
IBB  water.  Any  further  partioulara  we  ahall  be 
iQ^h^pj  to  give  on  knowmg  detaila. 

CzjjOL  A2n>  Monrxaus. 

J^y.y-yrmXar  F^reunre.  — Make  a  "U»» 
tgqfglaaB,  with  arau,  which  I  ahall  for  oonve- 
yw»  ttll  A  and  B,  4tn.  long,  or  more  if  greater 
*B>Mf  is  desired.  Now  connect  A  to  the  tap  by 
Mnbbar  tubing,  then  open  the  take  a  little  and 
■^  water  run  ttU  it  befi^  to  riae  in  the  arm  B , 
BtoksosetioallysealtheopenendofBby  fuaing. 
*t  tarn  en  tha  tap  again  full,  and  the  water  wOl 
y'Bi  the  air  in  B.  Aeooroing  as  this  is  oom* 
pBslyoa  ean  tell  the  pressure  in  atmospheres, 
"■B  dm  in  pounds  per  square  inch.  Omc. 
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[75085.]— Tempering  Toola.— 


, — ^]— Pliotogr»pliy.>-Theae  are  the  defects 
2>Mdy  which  the  art  of  retouching  has  been 
gy*d.  Thsy  are  caused  by  the  selective  sensi- 
J»J|i  of  the  photographic  pUte.  Obtain  from  a 
pitasphic  dealer  what  is  known  as  a  retouching 
M;  bnog  the  lead  to  a-fioe  point  by  rubbing  it 
£L*j?***  °'  ^"®  fi^ass-paper,  and  proceed  to 
snjt  h  the  light  pi^es  ao  as  to  hide  them  or 
W  than  with  the  other  parts  of  the  f^e.  A 
?Bf  |Pod*<taality  lead  pencU  will  do.  If  the  pencil 
2»^  tOe  leadily  or^«  bite  "  upon  the  negative, 
WJ  a  Qttla  rstouoning  medium. 

Fby  MAiTUFAcrnBDra  Co. 


TXKFEB  COLOUB. 


Very  faint  yellow 
Pale  straw  yellow 
Straw  yellow  . . 
Bark  straw  yel- 
low or  orange 

Light  brown.  •  • . 

Brown  yeUow  .. 

Bed 

Light  pu^e. . . . 

Dark  purple  . . . . 

Bright  blue  .... 

FuJIblue  

Darker  blue  .... 
Dark  blue 


Dbscbiftign  07  TOQU. 


Lanceta  and  instruments 

Turning  tools  for  metal 

Basora 

'  Penknives, and  chisels  for  chip- 
ping hard  cast  iron 

Taps  and  dies,  reamers,  shears, 
and  scissors 

Hatchets,  chipping  chisels,  and 
other  percussive  tools 

Carpenters'  tools  in  general 

Saws,  shear-blades,  and  punches 
I  Fine  watch-springs  and  table- 
\     knivea 

Swords  and  look-springa 

Daggers,  fine  aawa,  and  needles 

Springa  of  augera 

Soft,  for  common  aawa 


Obh. 

[75091.1— Inoreaalag  Power  of  Bngine. — 
Compound  it,  by  all  meana.  Low-preaaure  cylinder 
diould  be  S^in.  in  diameter;  exhaust  from  high.* 
preaaure  cylinder  mighty  to  aave  loas  of  heat. "be  taken 
direct  to  low-preaaure  steam- cheati  Sketch  if. 
required.    Tou  ought  to  get  double  the  power. . 

A.  «r.  BASWZB. 

[76091.]  —  Inoreaaliig  Power  of  Bngine.— 
To  **  VtriiOAN."— I  am  much  obliged  to  vou  for 
your  reply.  My  boiler  is  5ft.  6in.  high,  2ft.  4in. 
dtam.,  witn  two  eroaa-tubea ;  ateam  cutH)n  Ib  regu- 
lated by  govemoTB  accotdinff  to  #ork.  When 
governors  are  down  steam  is  acfmitted  }  stroke  f uU, 
and  as  they  riae  out-o^  is  earlier.  Cylmder  is  5^in. 
diam.,  9|iii.  stroke;  working  preaaure,  75Ibw  to 
square  inch*  Bngine  runs  two  speeds,  120  and  145. 
What  size  ought  low-pressure  cyEnder  to  be,  and 
ahould  cranks  be  at  nght-angles?  Any  further 
advioa  will  be  esteemed  by 

A  YOTTNO  BxaxHKXB. 

[75104.]  —  K.B.B.  Single  Oompoonda.— If 
this  engine  works  aooordlngly  |vell  as  the  6ft.  Sin. 
coupled  type,  it  ought  to  answer  well.  The  coupled 
engmea  were  reported  to  keep  time,  and  to  stevn 
very  easily  on  the  Scotch  express. 

A.  J.  Bkswxb« 

[75105.]— OryataUleatlon.—YoQ  aak^  what  ia 
ervstalliaKion,  and  why  are  aubstancea  alwaya  met 
withinflie  same  myatalline  form?  The  one  who 
ean  answer  your  query  wiU  have  solved  one  of  the 
great  inroblems  ofthe  universe.  You  may  be  told 
diet  it  is  the  action  of  molecular  forces  on  matter 
causing  it  to  assume  a  definite  geometrical  form  of 
some  ond  with  plane  f aoea ;  but  the  real  answer  is 
that  it  is  aometning  **that  no  fellah  can  under- 
atand." 

Plymouth.  B.Sc. 

[75107.]— Bleotrio  Bell.— You  could  uae  an 
earth  return,  but  you  could  not  practically  use  a 
person's  body  as  an  ordinary  bell -push.  You  could 
also  use  bare  wire,  having  proper  insulators.  Do 
not  use  (as  we  have  founa  m  our  mining  experi- 
ences) broken  teacups,  &o.,  but  have  proper  insu- 
Utora.  Use  No.  18  B.W.G.  wire,  and  4  to  6  No.  1 
Ledanche  cells.  Qllb3l  kxcb  Moirnous. 

[75107.}--Blaotrlo  Bell.— You  must  use  two 
wires  fixed  on  glass  insulators,  nailed  to  posts  oa  the 
aide  of  the  roa£— that  aide  which  the  '^  man-holee  " 
are  on,  ao  that  the  person  in  one  of  theee  oould  ring 
without  being  in  danger.  You  cannot  complete  the 
eircait  through  a  man'a  bodr,  and  you  muat  not  uae 
covered  wirea  anywhere  wnere  you  may  want  to 
signal  at  any  time*  I  have  one  fixed  about  the 
same  distance,  and  I  use  a  looal  baMery,  and  relay 
with  a  batterv  of  six  No.  3  (large  sise)  Ledauoh^s 
for  line,  and  two  of  the  same  size  for  bell  (local 
circuit).  It  wiU  be  more  convenient  to  use  pushes 
for  completing  the  circuit  at  the  places  .where  the 
signal  will  be  used  most.  Use  No.  14  hard- drawn 
copper  wire.  T.  Haoues. 

Ghapeltown,  near  Sheffield. 

r75115J.— Uedlcal  OoU.— Whv  not  have  taken 
off  the  iron  secondary  wire,  and  wound  all  with 
s.c.  copper?  You  would  have  obtained  a  much 
better  result.    Overhaul  the  coil  again. 

Olabk  and  Montiotte. 

[75117.]— Iroa  and  ATumina.— The  solution 
from  which  silica  haa  been  removed  is  mixed  with 
a  little  nitric  add  and  boiled  fOr  some  time,  and  a 
slight  excess  of  ammonia  added.  On  boiling  the 
iron  and  alumina  are  precipitated  (care  must  be 
taken  not  to  employ  a  too -excessive  quantity  of 
ammonia,  or  precipitate  will  not  be  complete). 
Waah  the  mixed  oxidea,  thoroughly  dry,  and 
transfer  to  a  platinum  diu.  The  small  quantitv 
remaining  on  tne  filter-paper  is  dissolved  in  hotHCf, 
and  also  transferred  to  the  dish.  The  predpttate 
in  the  dish  fa  now  dissolved  in  the  least  possible 
quantity  by  HCl,  an  excess  of  concentrated 
£H0  solution  added,  heated  to  boiling,  and  a 
lump  of  pure  KHO  added  in  quantity  suffident 


to  dissolve  the  alumina,  and  the  boiling  continued 
a  few  minutes.  The  contents  are  wauied  into  a 
beaker,  diluted  with  Uttle  water,  and  the  filtered 
iron  oxide  collected,  washed,  dried,  and  weighed. 

Cuuuc  AHD  MosnczaTHB. 

[75122.]-BpUepay.— One  of  the  beet  attested 
remedies  for  above  distressing  disorders  is  Dr. 
Brown-Sequard's  famous  prescr^tion.  This  I  have 
myself  seen  uaed  with  markedly  benefidal  results. 
It  oontatna  bromide  of  potassium,  but  in  audk 
judidoua  combination  witn  tonic  and  other  ingre* 
dients,  that  ita  action  cannot  be  otherwise  than 
benefidal.  I  diall  be  happy  to  send,  for  portage 
only,  a  copy  of  above  prescription  (in  Bogiish), 
witn  fullest  directions  for  use,  &c.|to  anyone  de- 
Bsring  the  same.  P.  W.  Staitlst. 

Analytical  Chemiat,  6  BDlson-street,  Poplar, 

London. 

[75120.]— Harmony*— There  is  no  royal  road  to^ 
harmony.  If  «'Do  He  Me"  wiahea  to  attain  hia 
object  he  must  do  aa  many  other  atai  dents  have  had. 
to  do  before  him,  spend  many  hours  over  his  treatise 
on  harmony,  which  is  nothiag  more  nor  Ifu  than  %. 
chord  indicator.  And  the  result  will  be  muoh  mor^ 
pleasing  from  all  points  of  view  than  the  method 
which  tl&e  queost  seeks  to  find.  But  there  ia  on» 
aifflple  way  (let  muddana  shut  their  eyes  to  thia^ 
by  which  he  may  effect  hia  purpose.  Takeaqf. 
ordinary  meladeon,  the  common  or  garden  kind 
(pardon  that— it  crept  in  unawarea).  thesam^ 
inatrument  that  we  find  so  exteadvely  advertised  aa 
waxxaatedto  make  homes  cheerful,  and  which  one 
'  Arrr  finds  ao  indispenaable  on  his  holiday  rambler 
Analyse  it,  or,  ratbsr,  diaaeot  it :  yoq,  will  find  that 
the  left-hand  dde  of  tha  affair  haa  but  two  cfaord* 
aa  opposed  to  the  whole  range  of  the  gamut  on  tha 
right*nand  aide,  the  .common  chord  of  the  k^-noto 
on  the  **  preaaure,''  the  common  chord  of  tha 
dominant  on  th«  "auction,"  thia  aufficea  to 
harmnnise  whatever  melody  the  performer  ohooaaa 
to  play  with  the  right  hand,  and  produoea  all  aoKt» 
of  -dominant  disoofds,  resolved  and  unresolved. 
What mattem?T-tha .net  result  appears  to  bain? 
fbitdy  suoceasf ol  and  pleasing  to  the  lovers  of  this 
particular  kind  of  noiae.  What  do  you  aay  to  that  ?. 
it,  at  least,  has  tha  merit  of  being  simple,  more  {. 
won't  dsim  lor  it.  But  perhaps  a  littiesarioua 
explanation  would  be  moce  to  the  purpoae  and  t» 
the  iateresta  of  the  divina  art.  As  you  are,  perfaapsi 
awaf«,  there  axe  three  prindpal  chords  used  in 
harmonising  oa  whidi  nearly  the  whole  of  tho 
si^Mntmoture  of  music  is  built.  There  are.  fixsL 
the  common  chord  of  the  keynote,  oonaiating  ot 
the  keynote  with  ita  third  and  fifth  above, 
this  chord  beiog,  ao  to  >paak.  a  sort  of  sun  to 
the  system,  around  whion  the  whole  of  the 
others  revolve.  Secondly,  the  common  chord  of  the 
dominant,  a  chord  which  takes  for  its  root  the  fifth 
of  the  keynote  (above).  This  also  has  ita  third  and 
fifth,  and  acta  the  part  of  right-hand  supporter  to 
the  keynote.  Thirdly,  the  common  chord  of  the 
sub-dominant,  being  built  on  the  note  of  a  fifth 
below  the  key-note  with  ita  third  and  fifth,  and 
forma  the  left-hand  supporter  of  the  kegr-note ;  the 
diord  of  the  subdominant  is  generally  beard  to  ita 
fullest  advantage  in  church  mudc,  where  the  aloir 
movement  of^^e  tunea  give  prominenoe  to  ita 
aonoroua  qualitiea.  Theae,  then,  are  the  material 
with  whi£  you  have  to  work,  and  with  whiah  yoia 
AMI  udd  aooompanimenta  to  aonga,  or  harmoniae  a> 
given  mdody,  but  with  this  limitation,  that  tha 
aong  or  hymn  ia  not  to  wander  into  adjacent  keys, 
whuh  would  add  oomplieations  that  would  appear 
very  puzsling  to  a  casual  reader.  But  there  ia 
another  chorf  whidi  I  think  will  be  very  neceesary 
for  our  purpoae — ^viz.,  that  of  the  dominant  seventh^ 
consisting  of  our  old  friend  the  dominant  commoi^ 
chord  with  another  note  added  to  the  third  and 
fifth ;  thus  the  chord  would,  in  the  key  of  C,  bo 
composed  of  U-,  B,  D,  and  F,  the  latter  note  form* 
ing  the  discord  that  must  be  reaolved  on  the  third 
of  a  chord  whoae  root  is  a  fourth  above  the  root  of 
the  diacord,  which  in  this  case  would  be  £.  Thero 
are  other  ways  to  zeaolve  that  same  chord ;  but  ot 
those  we  will  not  apeak.  Now,  as  an  illustration,  I 
will  give  a  abort  phrase.  You  see  in  the  above 
phraae  I  have  introcumed  sJl  the  notes  of  the  major 
diatonia  scale.  I  have  endeavoured  to  make  it  af 
simple  aa  posnUe.  If  you  notice  dosdy  the  accom- 
paniment that  is  wadded  to  the  melody,  vou  wiQ 
find  that  Inave  used  simply  the  three  cords  afore- 
mentioned, with  the  dominant  seventh.  The  notea 
for  the  left  hand,  ntarked  as  triplets,  although  thej 
are  struck  one  after  another,  are  stdl  supposed  to 
bdong  to  the  same  chord,  and  are  treated  as  if  they 
were  above  each  otiier  and  strudc  together.  A  single 
mdody  can  be  harmonisea  in  many  different  waya, 
but  the  proper  way  would  be  to  trr  and  get  aa 
inkling  of  what  the  composer  intended,  that  is,  if 

?^ou  do  not  compose  yoursdf.  When  you  are 
*puttingin"  chords,  tij  and  steer  dear  of  con« 
secutive  fifths,— that  is,  no  two  parti  may  prpoeed 
in  perfect  fifths  with  each  other.  I  think  this  is  tho 
greatest  sin  that  a  muncal  (?)  composer  can  commit 
•—those  horrid  fifths.  Next  come  fourths,  which  you 
had  better  not  dlow,  although  they  are  sometime^ 
written  with  the  full  permission  of  the  powers  that 
be.    Lastly  come  consecutive  dghths,  or  octaves. 
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Bat  X'  ahould  like  to  know  here,  where  are  the 
•ezoeediDgly  delicate  aennbilitieg  of  oxir  mtuioal 
oriticB  when  the  oonpler  stops  of  an  American  organ 
or  harmonium,  or  even  the  king  of  insvn- 
'menta  are  used.  Those  daring  couplers  in 
a  -vexj  few  moments  break  all  the  laws  uiat  have 
ever  Men  iuTented  to  goyem  conseoutiTes  or  dog 
the  pen  of  the  unwary  composer.  Ton  will  often 
find  that  the  root  of  a  chora  does  not  occupy  the 
k>west  place  in  the  chord.  The  chord  is  then  imown 
as  the  Ist,  2nd,  or  3rd  inyenion  of  tiie  same  chord, 
depending  on  what  partioolar  note  happens  to  be 
lowest.  Thus,  if  the  third  of  the  chord  &  lowest,  it 
would  be  termed  the  first  iuTersion  of  the  common 
chord  of  C,  or^whaterer  it  is ;  when  the  fifth  of  the 
chord  is  lowest,  then  it  would  be  the  second  in- 
Tcnion ;  seventh  lowest  would  be  the  third  inyersion, 
fto.  But  I  will  advise  you  not  to  use  any  inversions 
but  the  first^  in  using  which  you  are  tolerably  safe. 
The  other  mvendons  have  many  vezatioas  re- 
strictions, which  perhaps  you  would  not  care  to 
lace.  Then,  I  thmk,  if  you  will  use  your  head 
(mentally)  and  eves,  you  may  get  on  fairly  w«U. 
X  would  not  like  to  say  much  nom  a  musical  point 
of  view,  since  yours  is  entirely  the  wrong  way  to 
get  about  it;  but  I  hope  I  have  been  ^of  some  uttle 
aasistance  to  you.  But  let  me  impress  upon  you  the 
fact  that  it  is  not  such  a  meohimiad  process,  this 
droppioff  in  of  chords,  as  vou  seem  to  thiiuc,  although 
the  words  of  a  celebrated  painter  may  be  used  much 
to  the  same  effect  here :— All  you  have  to  do  is  to 

S)t  the  amount  of  notes  you  want,  and  put  them  in 
sir  proper  places.  As  to  transposing  music  from 
one  key  to  another,  that  is  almost  a  mechanical 
process  which  would  take  up  too  much  space  to 
e^cplain  here,  but  a  process  which  would  mvolve 
you  in  a  thorough  study  of  key-relationship  bef6re 
you  could  accomplish  it  to  your  satisfaction.  I 
shall  be  happy  to  explain  farther  if  you  still  find  a 
difficulty,  or  if  you  choose  to  advertise  your  address, 
I  could  add  the  accompaniment  to  anything  you 
wish  to  send,  not  too  long  (as  my  time  is  limited;, 
BO  that  you  would  have  a  practical  lesson. 

D.  G.  JovBS. 

[75124.]— Kagnets.— The  most  powerful  mag- 
nets are  compounded  of  thin  plates  screwed  or  bolted 
together ;  each  separate  plate  should  be  separately 
magnetised,  preferablv  by  a  coil  of  wire  and  battery, 
before  fastemng  together.  The  centre  plate  should 
project  the  furtiiest,  the  poles  being  V-diaped. 

Sic. 

[76124.  ]—Kagnets. — A  good  piece  of  hard  steel 
is  easily  majgnetised  by  inserting  it  in  a  hoUow 
bobbin  of  thin  wood  or  other  material,  wound  with 
several  layers  of  thick  copper  wire.  A  powerf al 
current  should  then  be  sent  through  the  wire,  con- 
tact being  made  and  broken  several  times  durfhg 
the  operation.  By  this  means  an  Sin.  horseshoe 
masnet  can  be  made  to  lift  81b.  or  101b.  at  least, 
and  is  the  best  of  the  many  ways  of  magnetising. 

F.  ASKBW. 

[75124.]— Kagneta.— Your  failure  to  prodaoe 
mapnets  capable  of  lifting  more  than  their  own 
weight  depends,  in  all  likelmood,  on  the  nature  and 
temper  of  the  steel  you  employ.  The  best  cast 
fteei,  free  from  phoiphorus,  is  alone  adapted  for 
this  purpose.  It  must  also  be  hardened,  as  hard  as 
fire  and  water  can  make  it,  if  it  is  to  retain  the 
magnetism  imparted  to  it.  Although  it  is  pwf  ectiy 
practicable  to  magnetise  bars  and  horseshoes  of  steel 
hy  passins  them  into  coils  through  which  a  powerful 
current  of  electricity  is  drculatmg  (and  toisistiie 
process  followed  by  many),  yet,  personally,  I  prefer 
stroking  the  steel  bars  or  norsesboes  with  the  poles 
of  a  powerful  electro-magnet ;  and,  in  fact,  I  have 
figged  up  in  my  workshop  a  special  dynamo  in  con- 
junction with  an  eleotro-magnet  for  this  very  pur- 
pose. In  a  few  seconds  I  can.  with  suitable  steel, 
magnetise  bars  and  horseshoes  to  the  full. 

S.  BoTroNz. 

[75125.]— Buby  Pin  in Bngllahliever.— There 
is  no  tnoh  term  used  in  watchmaking  as  foot-plate. 
I  suppose  querist  means  the  roller.  If  so,  get  a 
ruby  pin  tuitable,  and  then  shellac  in  by  holdmg  it 
over  the  gas.  <*  Hannah  "  would  get  more  infor- 
mation through  some  good  book  on  watchmaking. 

Boss. 

[75128.]— Oaa  Furnace.— If  F.  Tyler  wiU  get 
No.  1262,  Vol.  XLIX.,  of  the  EwauBH  Mbohawio, 
he  will  find  a  good  description  of  how  to  make  a 
gas  furnace,  &c.,  upon  pages  277  and  278.    H.  E. 

j]75131.]— Piano.— I  could  not  answer  this  query 
without  knowing  what  kind  of  piano  you  are  going 
to  make.  If  yon  state  whether  it  is  to  be  a  errand 
"v  cottage  piano,  built  up  of  wood  only,  or  iroii-  I  above  the  pump'  level,  you  might  find  |in.  ram  work 


framed,  cross  or  vertical  strung,  trichord  orbichord. 
then  I  will  send  a  drawing  to  scale  if  not  answered 
by  one  of  "  ours  "  in  the  mean  time. 

J.  H.  SCBVC&T. 

[75134.]— Dsmamo  for  Oharging.— A  shunt 
machine  can  be  used  for  charging  accumulators: 
but  if  fitted  with  H  armatureis  not  suitable. 
Should  the  armature  of  your  dynamo  be  of  the  drum 
type  (which  is  not  very  likely),  you  could  charge 
two  cells  with  positive  plates  having  an  area  of 
12flq.in.,  which  would  have  six  ampere  hour 
capacity.  F.  Assbw. 

[75134.]— Dynamo :  will  it  Oharge  Aoon- 
mtUatora  P— As  I  have  already  stated  on  several 
occasions,  the  Siemens  H  form  of  armature  is  not 
well  adapted  for  accumulator  chwging,  even  when 
the  dynamo  is  shunt-wound.  l%e  smaller  the 
dynamo,  the  more  is  this  non-adaptability  percept- 
ible. It  depends  on  the  fact  that  the  brushes  lie  on 
both  sclents  of  the  commutator  twice  in  every 
revolution,  and  as  soon  as  the  accumulator  gets  a 
certain  charge  it  short-circuits  Itself  through  the 
armature,  and  the  charging  proceeds  no  forUier. 
The  very  small  current  (1  or  2  amperes)  given  hj 
the  5c.p.  dvnamo  raiders  them,  apart  from  the 
above  considerations,  unsuitable  for  accumulator 
diarging,  as  the  time  required  would  be  excessively 
long.  S.  BoTTOjnE. 

[75138.]— Negativea.— Remove  the  varnish  with 
methylated  spirit,  and  apply  the  following :  (A) 
Sulphocyanide  of  ammonia,  fdr. :  water,  loz.  (B) 
Kitric  add,  |dr. ;  water,  loz.  Must  have  a  freshly 
mixed  solution  for  each  negative.  This  is  followed 
by  being  well  washed ;  and  after,  by  a  saturated 
solution  of  chrome  alum.  The  cleared  negatives, 
when  dry,  ought  to  be  varnished  with  good  negative 
varnish. 

Heyside,  Boyton.  A.  E.  O. 

[75138.]— KegatiTea.—01d  negatives  turn  yel- 
low through  imperfect  washing,  whereby  some  sod. 
hyposulph.  is  left  in  the  film.  In  course  of  time, 
sulphide  of  silver  is  formed,  which  is  absolutely  im- 
permeable to  actinic  light,  so  that  it  is  impossible  to 
print  from  the  negative.  I  do  not  know  of  any- 
thing that  will  restore  the  negative  to  its  pristine 
condition,  but  as  it  is  utterly  useless  for  printing 
purposes,  you  might  experiment  by  soaking  in 
diluted  hyc&ochloric  acid.  You  must  take  care  that 
the  film  is  not  destroyed  by  too  strong  a  solution. 

Sx. 

[76143.]— Holey  Valvea.— Long-stroke  pumps 
are  generally  pretty  noisy.  The  cause  is  that,  for 
one  reason,  the  valves  are  too  small  in  ^meter, 
and  hence  they  require  excessive  Uft ;  and,  also, 
that  makers  do  not  usually  fit  air-vessels  on  both 
the  suction  and  delivery.  Xou  will  find  that  if  you 
fit  an  air-vessel  on  the  top  of  the  valve- chamber  (or 
on  the  top  of  the  delivery  valve,  if  the  valves  are  in 
separate  boxes),  and  also  another  air  vessel  on  the 
delivery,  as  near  as  may  be  to  the  inlet  valve,  the 
noise  will  be  much  reduced,  and  should  the  valves 
have  ample  area,  reduce  the  lift  of  both  valves  as 
much  as  may  be  without  reducing  the  necessaiy 
waterway,  very  possibly  p«rt  of  the  noise  U 
caused  by  the  water-hanuner  action  on  the  long 
horiaontal  suction.  If  I  am  correct  in  this,  the  air 
vessel  on  the  suction  will  reduce  it,  as  rendering 
the  fiow  of  water  more  uniform.  Vuloan. 

[75145.]— Burnt  Paper.— If  thoroughly  burnt, 
the  ashes  consiit  chiefly  of  carbonate  and  sulphate  of 
lime,  a  trace  of  alumina,  and  if  blue  has  been  used 
to  colour  the  paper,  traces  of  cobalt  oxide  or  ultra- 
marine. The  latter  is,  however,  decomposed  if  the 
paper  has  been  thoroughly  burnt.      S.  ^orroiins. 

[75147.]— Olaaa  SilTerinff.— Dissolve  4  grains 
of  nitrate  of  silver  in  (oz.  of  water.  Add,  drop  by 
drop,  liquor  ammonioB,  until  the  precipitate  which  is 
first  formed,  is  jast  redissolvea.  Now  place  the 
articles  to  be  silvered  (if  fiat)  at  the  bottom  of  a 
dean  dish,  and  having  made  up  the  solution  to  4oz., 
bv  the  addition  of  3^  of  water,  add  10  drops  of  oil 
of  cloves,  dissolved  in  1  drachm  of  spirits  of  wine, 
shake  up,  and  pour  into  the  dish.  In  a  few 
minutes  the  articles  will  be  silvered.  If  the  intsriors 
of  glass  globes,  &o.,  have  to  be  silvered,  the  liquid 
must  be  poured  inside  until  they  are  brimful.  The 
glass  must  be  scrupulously  dean.  Cost,  less  than 
a  peimy  per  square  foot.  S.  Bottome. 

{75150.]— I«ooomotlve  Donkey  Pump.— Cer- 
tainly ;  with  pleasure.  A  }in.  ram  would  throw 
ample  volame  of  water.  Bat  the  diffioalty 
is  to  get  these  small  rams  to  work.  If  the  water 
cistern  or  supply  can  be  placed,  say,  a  foot  or  18ia. 

Atflnr 


all  right.  Otherwise  the  ^in.  would  be  prefenhle, 
if  it  only  has  to  Uft  the  water  2in.  or  3m.  As  to 
the  best  position  for  feed  inlet,  if  it  can  be  doae, 
pump  into  the  barrd  rather  than  the  firebox  waksr 
space,  ai  you  will  find  delivering  the  feed  into  the 
latter  very  much  more  check  the  steam  than  into  ths 
barrd.  Yulcah. 

[75154.]— Kagnet  Constmotion.— The  magnet 
you  unwound  was  all  right,  and  if  you  wind  youi 
the  same  way  it  will  be  right.  One  coil  does  net 
neutralise  the  other  unless  you  turn  back  with  the 
wire  and  wind  it  on  the  other  way.  See  Kr.  Bottcns's 
"Electric  Bells,"  page  73,  for  the  winding  of 
dectro-magnets.  T.  Haoitbb. 

[75154.]— Kagnet  Ck>nsitmotion.  —  Ko ;  ym 
need  not  lead  the  wire  again  to  the  start,  but  coQ 
backwards  and  forwards,  the  direction  of  the 
current  will  be  the  same  in  each  layer,  and  not 
altematdy  left  and  right-handed  as  you  supposs. 
You  do  not  say  if  your  magnet  is  bar  or  horsssho^ 
but  in  the  latter  case  imagine  abar  wound  from  sod 
to  end,  and  then  bent  in  me  middle  :  then,  looking 
at  it  from  the  poles,  one  helix  wUl  oe  rigfat-handia 
and  the  other  left-handed.  Sx. 

[75154.]— Kagnetio  Oonatruotion.— Whoa 
you  have  laid  on  one  coU  of  wire  youcontioiis 
winding  in  the  same  direction  oyer  the  first  odl, 
until  you  readi  the  starting  end  again,  and  soon, 
until  you  have  laid  on  the  required  number  of  ooili. 
Your  difficulty  arises  from  a  misconception  of  the 
terms '*  right-handed  "  and  "  left  handed  "  helix. 
When  we  wind  in  the  direction  of  dook-hsad 
motion  we  call  it  right-handed,  and  when  we  wind 
in  the  opposite  Erection,  Tiz.,  opposed  to  ths 
motion  of  clook  hands,  we  call  it  left-nanded.  Thii, 
of  course,  U  irrespective  of  our  coiling  one  coil  ovsr 
anotiier,  or  going  back  over  a  previous  l^jju :  it 
depends  on  uways  winding  in  the  same  direction. 

S.  BoiTora. 

[75164.]— Magnet  Winding.— The  constm^ 
tion  of  the  electric  magnet  which  you  dissectsd 
was  quite  corxect.  and  if  you  had  given  a  momsnt'i 
thought  you  would  have  understood  that  altfaoa^ 
the  second  layer  is  brought  baok  over  the  first,  as 
direction  of  winding  is  not  altered.  If  this  wscs 
the  case,  you  might  wind  1,000  layers  without  'Say 
effect.  F.  AsKZW, 

[75156.]— Pumaoe  Steam  Blower.— If  you 
propose  to  use  an  undergrate  blower,  make  sa 
mjector  similar  to  that  shown  at  page  678,  rsrar 
74742,  with  this  exception :  that  the  steam  nossb 
dioold  be  much  smsller.  Undergrate  bbwers  ol 
small  sice  are  sddom  satisfactory.  You  may,  thsrs- 
fore,  make  the  areas  large  enough.  Let  the  stosm- 
pipe  A  be  I  bore,  nozzle  redaoed  to  -f^.  The  size  of 
the  air-pipe  B  might  be  {in. ;  but  the  use  of  tba 
second  nozzle,  as  diown  in  my  sketch,  vss^ 
increases  the  delivery.  You  would  not  mdt  the 
firebars  unless  the  steam  pressure  is  very  high.  Tha 
shape  of  the  furnace  may  be  that  of  a  cylindnosl 
chimney.  The  fire  bars  being,  say,  12in.  from  tM 
bottom,  you  will  need  a  chimney  to  carry  off  ths 
fames.  Vulgajk. 

[76159.]— Bleotrlc  Ligbtlng.^-Presuming  thsi 
you  will  use  a  16-volt  lamp  of  Bdi-Swan  make,  70a 
will  need  8  cells  of  double-carbon  single-auo 
chromic-acid  battery,  single  fluid.  This  will  ma 
for  about  three  hours  at  a  stretch,  especially  if  yoa 
add  a  little  chlorate  of  potash  to  the  exdting  floid. 

S.   BOTTOXB* 

[75169.] -Electric  Lighting.— If  you  wsnt 
your  light  for  any  length  of  time  at  a  stretch -^y 
threa  or  four  hours  at  a  time— then  my  advice  is, 
don't  attempt  it.  I  have  tried  it,  and  can  speak 
from  experience,  and  would  urge  anyone  proposing 
such  a  thing  to  turn  the  money  and  time  to  mora 
account.  Bat  maybe  you  merely  want  to  try  toe 
experiment  and  derive  amdsement.  In  this  case  I 
will  give  you  what,  in  my  opinion,  is  the  best  mods 
of  procedure.  The  battery  I  shall  recommend  if 
the  single-fluid  chromic  acid  ceU.  Obtain  16  pUt« 
of  good  gas  carbon  5in.  by  2in.  and  |in.  thick,  and 
8  plates  of  amalgated  zinc  of  the  same  dimensions. 
Copper  the  top  of  each  carbon,  and  solder  theceto  a 
strip  of  brass  or  copper ;  the  strip  shoold  be  r— 1  shape. 
A  carbon  {date  is  soldered  to  each  short  arm,  leanng 
the  plates  lin.  apart  Eight  of  these  couples  are 
now  taken  and  fastened  to  a  board,  about  1ft.  kwg 
and  Gin.  wide,  by  screws.  In  the  centre  of  escb 
strip  connecting  the  carbon  plates  bore  afin.  how. 
The  same  size  hole  should  be  made  throogh  ths 
board  also,  just  above  the  strip.  These  holes shoiud 
be  bashed  with  indiarubber  or  ebonite,  for  the 
purpose  of  insulation.  Now  drill  and  tap  a  hole  at 
the  top  of  each  zinc  to  take  the  tang  of  a  binding- 
screw.  Place  the  zinc«  between  the  carbons,  the 
tang  of  screw  passing  through  the  bushed  hole  m 
metal  strip  and  boara,  and  is  kept  in  place  by  head 
of  binding-screw.  The  dements  should  n*'^,  ^ 
connected  in  series— that  is,  the  zinc  of  one  ceU  to 
the  carbons  of  its  ndghbour.  By  so  doing  we  shau 
have  a  zinc  at  one  end  and  a  carbon  at  the  other 
left  free  for  the  leads  to  Ump.  The  cooneotmS 
wires  and  leads  should  be  16-gauge  wire,  douWe 
cotton  covered.  Bight  stoneware  pots,  6in.  ^7  **J;» 
are  now  sdected,  and  stood  side  by  side,  and  tna 
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vkotofow  of  dementi  lowaredfherein.  Theoiierge 
lor  the  bettery  oonsite  of  obromic  add  and 
istehaiio  add,  2tb.  eedi  in  one  gallon  of  water. 
Jifcaate  of  potaah  may  be  lubetitnted  for 
dfomie  add,  bot  ii  not  to  laeting.  One  charge  of 
the  fonMT  will  giTe  three  hours*  light,  either  oon- 
tiaooQilj  or  at  interval*.  Your  lamp  most  be  a 
l5-vott  one,  or  if  of  higher  Toltage  more  oelle  mnat 
U  QMd.  Each  cdl  ^ivee  aboat  2  volta  and  26 
aapte«e  on  the  abort  oucoit.  F.  Asxzw. 

[75100.]— Blectro-motor  for  Boat.— Yoor  best 
Igm  of  motor  will  be  a  ^H.P.  Manchester  type 
BOlor,  series  wound,  taking  a  corrent  of  aboat  four 
lapdrsB  at  60  Tolts  pressnre.  This  will  cost  you 
•boot  £15.  To  work  it,  you  will  need  30  storage 
ei|]i,oostingabout  £1 10s.  each ;  and,  of  course,  some 
Msas  of  cnarging  your  aooumulators  when  dis- 

ckSlftd.  S.  BOTTONX. 

751(12.]— Boiler  PrloilBg.— The  usual  cause  of 
is  insufficient  steam  space  in  the  boiler. 

Sx. 

(76102.}— Boiler  Priming.— The  cause  of  your 
kusr  pnming  ia  the  sudden  reduction  of  pressure 
vkn  ue  starting  valTe  ia  opened,  there  Mdng  no 
flORSifOBding  deduction  of  temperature  in  the 
vittfm  the  DoOer,  and  causing  it  to  boU  furiously. 
Idoaot think  a  perforated  plate  inside  the  steam 
fipe  would  be  of  any  use;  you  should  draw  ttie 
ten  from  a  pipe  inside  of  the  boiler,  both  ends 
dMsd,  the  tcm  perforated  wish  a  number  of  holes, 
aliDa few  hoiee  in  the  bottom  to  let  out  oondensed 
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Soadsiland.  Wx.  Gbdcbhaw. 

[75162.1— Boiler  Priming.— The  cause  is  not 
hr  to  leek.  It  ia  caused  by  defldent  steam  space, 
led  ksDoe,  when  you  allow  the  steam  to  flow  away 
Vf  means  of  the  sfteam-pipe,  the  slight  reduction  of 
Mnie  permita  the  highly-heated  water  to  rise 
ndSly,  and  thus  cause  priming.  Looo.  boilers  are 
vey  prone  to  thie.  as  the  heatiDg  surface  is 
ussOy  large  in  relation  to  the  water  Tolume,  and 
fti  itsam  spaoe  also  is  usually  smalL  Your  best 
^ii  to  |et  on  e  dome  or  a  steam  drum,  and  this, 
If  tooeanag  the  steam  storsffe  space,  merenta  the 
ipnsh  of  aqueous  steam.  If  a  steam  aome  cannot 
bs  filed,  sn  anti-priming  pipe  might  help  yon  some- 
vhit;  bat  the  fbot  of  the  defldency  of  steam  spaoe 
tflnmaining,  if  tou  can  carry  the  water  IctsI  a 
Btts  lower,  it  would  help  you,  as  affording  not  only 
■ots  iteam  storage  but  also  a  larger  steam-dis- 
mgmog  Borfaoe.  Anything  I  can  ao  to  assist  you 
I  viu  do  with  pleasure.  Vulcan. 

[75164.]  —  I>ynamo  Winding,  8in«le  or 
fiooble  0.  Wire.— Ptorided  the  covering  is  good, 
ao  thst  the  insolation  is  perfect  (and  this  can  be 
BMsnd  b^  running  the  wire  througn  melted  paraffin 
VB  prenous  to  winding),  it  does  not  matter  which 
•  and.  As  a  matter  of  fact,  if  the  insulation  is 
food,  the  singla-ooTered  wire  will  lie  doser,  and 
thcnfoie  give  rather  better  results. 

8.  BoTTOinu 

[75164.]  —  Dynamo.  —  Double  cotton  oovercd 
wixs  it  preferred  to  single  on  aooount  of  its  higher 
iwUstion.  For  Tery  small  m^^chines  I  prefer  sflk- 
flOTsrtd  wire,  although  the  price  is  higher,  as  you 
«a  get  more  oonduotor  into  a  giren  space  than 
vtMm  d.o.c  is  uaed.  F.  Abkbw. 

r75166.]->EIeotrio  Iiight.— To  Mb.  Botionh. 
"-liy  15s.  9d.  dynamos,  having  solid  annaturee,  are 
Mt  sdapted  to  continuous  ruiming.  Ton  will  need 
ttsosst  eae,  with  laminated  annature,  to  do  the 
V€d  you  require.  Provided  you  can  get  sufficient 
pnmrs  of  water  from  your  house  main— vis., 
ikoet  fiOlb  to  the  inch— you  could  drive  it  well  and 
Mfly  hj  mcana  of  a  Thulmere  wat«r  motor,  which 
Toe  esD  oet  from  Bailey,  of  Salford ;  price,  I  he- 
rn, £3  3s.  See  my  reply  (761 34}  about  the  proper 
aid  of  dynamo  to  charge  accumulators.  It  is  usual 
Id  nm  incandescent  lamps  in  parallel,  so  that  in- 
eoseng  the  number  of  lamps  demands  a  larger 
evrent^  not  an  increase  in  E.M  F.  A  6c  p.  lamp 
tik«  about  2  amperee  of  current  it  of  about  8  vults 

S.  BorroNB. 


(76166.]— Telephone.— You  have  evidently  oon- 
noctftd  your  telvphoues  all  right ;  but  the  main 
wiftg  is  the  adjostment,  which  ihould  be  about  the 
vttkiMM  of  an  ordinary  postcard.  Bat  previous  to 
doiiig  this  see  that  the  pUte  is.  not  buckled,  for 
vbta  it  is  tightened  up  the  plate  will  lift  up  on 
account  of  the  crease,  perhaps  |in.  fn»m  m»gnet. 
A*  to  the  leads  being  No.  32,  that  would  uot  m^ke 
wth  differeooe  for  so  short  a  distance,  althoagh 
7p^  MS  it  doM  not  give  your  instruments  a  pro)»er 
vuuw,  IS  you  muMt  understand  it  is  uut  because 
»•  vue  on  magnet  is  fine  that  the  leads  should  be. 
NQSoae  the  wire  on  magnet  Ib  really  the  seat  of  the 
^fnif  or  psjrt  element  which  prodaces  it,  and 
would  not  be  taken  into  oonsideratioD  uuless  a 
^^oy  is  used.  If  the  querist  lives  in  Loudon, 
ptrbtpt  I  eould  adjust  it  for  him,  gratis. 

Mick. 

176167.]— Fuller»a  Battery.— I  can  give  thin 
JjV'^^oiident  my  experience  of  this  battery.  I  find 
V  SV^  BQperidr  to  Leclanch^'s,  all  round.  The 
'^JLF.  is  asarly  2  volU.    Xbe  charge  is  as  follows  : 


Chromic  add,  2oz. ;  sulpburio  add,  los. ;  water, 
lOoz.  The  zinc  is  in  the  porous  cell,  and  is  sur- 
rounded  by  water  only.  A  tablespoonful  of  mercury 
should  be  put  into  theporous  cell  to  keep  the  zinc 
well  amalganiated.  llie  cell  will  run  about  one 
year  without  attention  if  kept  in  a  oovered  box. 
Heyside,  Boyton.  A.  £.  G. 


UNANSWERED  QUESIES. 


•  »» 


The  numbers  ami  iUU»  •/  qv^riea  v/hieh  remain  iMaii- 
twered  /or  five  Vfeeke  are  inaerUd  in  this  liH,  and  if  «liU 
vmoMtvHred  are  repetUed  four  vNuk*  aflenoardt.  We  tnut 
our  readers  wUl  look  over  the  list,  and  send  wkvl  information 
Iheg  oanf&r  the  ben^  of  their  f  Mew  eoniribtUors. 


Biaoe  onr  last  B.  Bottone  has  replied  to  7iau. 

74886.  Siren,  p.  868. 

74683.  Yalf e-gear  for  HydrsuUc  Engine,  808. 

74695.  Compound  Bngtae,  368. 

74697.  Grinding  Fdssora.  86& 

747(t).  Brush  Djnamo,  868. 

74718.  SpeotrcMQope,  868. 

74719.  Boiler,  868. 

74880.  Telephone  "Wire,  p.  46U 

74866.  kagnetfo  North,  461. 

74808.  Letter  Bagraving,  408. 

74869.  Solenoid,  468. 

74870.  FoUrisoope,  462. 

74878.  Tdephone  Switch  Board,  468. 

74878.  Hordogieal,  463. 
74876.  BohiBkorir  ^oU.  461 

74876.  Open  end  dosed  Circuits,  468. 

74879.  Stew  Paper,  462. 

74880.  Steam  Coppers,  468. 
74R81.  Annuity,  462. 

74887.  Wet  Plate  Lantern  SUdM,  461. 
749^0.  Jigs,  402. 

74811.  PireBeviven,468. 


USEFXTL   AST)   8CIBNTIFI0   V0TB8. 

•  s* 


Cutting  Steel. — ^It  is  well  known  that  a  smooth 
dise  of  steel  driven  at  a  hish  speed  will  cut  in  two 
a  file  held  to  the  edge  ox  the  disc.  The  prindple 
does  not  seem  to  have  been  practically  nseo,  save  in 
one  instance  named  by  lur.  Bichards,  the  well- 
known  American  eoffineer,  who  statee  that  it  was 
employed  in  the  U.S.  Armoury  at  Springfield, 
HsM.,  in  preparing  a  tenon,  or  reduced  section,  on 
the  ends  of  tempered  steel  ramrods,  such  as  were 
used  in  loading  the  muaketa  of  twen^-five  years 
ago.  The  material  was  hard  and  could  not  be  cut, 
BO  small  wheels  of  iron  about  6in.  in  diameter  and 
lin.  thick  were  used.  They  were  driven  at  6,000 
revolutions  per  minute,  and  melted  or  abraded  the 
metal  away  instantly,  at  the  same  time  drawing 
the  temper,  so  that  a  screw  thread  could  afterwards 
be  cut  on  tne  end  of  the  tempered  rod. 

Two  Oylinden  in  One.— A  new  departore  in 
compounding  looomotivee,  which  is  almost  as  radical 
as  the  idea  of  compounding  itself  was,  has  been  put 
into  practical  ana  successful  operation  by  F.  W. 
Johnstone,  superintendent  of  motive  power  of  ttie 
Mexican  Central  Bailway.  Goal  ooete  about  1 1 
doUars  per  ton  on  the  Mexican  Central,  and 
Mr.  Johnstone  undertook  to  reduce  fuel  oonsump- 
tion  by  the  introduction  of  a  compound  system 
of  his  own,  in  which  the  high>pressure  cylinder 
is  endrded  by  the  low-preemre  cylinder.  The 
high  -  pressure  cylinder  is  14in.  in  dismeter, 
and  the  low-pressure  cylinder  has  a  diAmeterof 
30fin.,  which  is  equal  to  a  cylinder  24iin.  in 
diameter.  The  stroke  is  24in.,  and  the  two  rods  of 
the  low-pressure  piston  are  coupled  with  the  single 
high-pressure  rod  to  one  crosshead.  In  a  oom- 
petitive  test  of  12  trips  with  a  single  engine,  the 
compound  locomotive  showed  economy  in  fuel  of 
about  25  per  cent.,  whidi  means  a  great  deal  on  a 
road  where  the  fuel  account  is  the  laigest  item  of 
operatiog  expenses,  being  22  per  cent,  of  the  totsi. 

Ax  interesting  installation  of  the  electrical  trans- 
mission of  power  has  just  been  inaugurated  at  St. 
Moritzbad,  in  the  Engadine.  The  motive  power  is 
obtained  from  the  Julier  brook,  which  is  dtuated 
near  Silvaplana,  about  three  miles  distant  from  the 
lighting  centre.  Instead  of  driving  the  turbines  on 
the  spot,  the  water  is  conveyed  to  them  along  an 
iron  pipe  2ft.  in  diameter,  and  about  2,300ft.  in 
length.  Throughout  this  length  the  main  is 
inclosed,  the  total  fall  at  the  generals  centre 
being  6 1  Oft.  Here  are  installed  three  turbiDes  of 
160H.P.  each.  These  drive  direct  three  Gan2 
alternators  arranged  in  parallel,  and  having  a  total 
output  of  240,000  watts.  The  regulation  of  the 
turmnes  is  effected  automatically,  and  the  alter- 
nators are  capable  of  feeding  4,600  incandeecent 
lamps   of  16o.p.    at  the   same  time.     From  this 

Senerating  station  the  current  is  transmitted  at 
,000  volts  by  overhead  conductors  carried  on  oil 
insulators  fixed  to  wooden  posts,  to  five  transformer 
stations  in  St.  Moritabad.  The  3,000- volt  current 
IS  there  reduced  to  100  volts  and  distributed 
throuffbout  the  town  for  the  lighting  of  the  hotds, 
restaurants,  and  other  places. 


QUERIES. 


[76169.1— Elaotrio  Xiightlng.— Then  Is  a 
posal  on  root  iaa  town  to  replace  gss  bythedeetrle  light. 
A  rapidly  flowing  river  divides  the  town  Into  two  psits, 
and  this  oould  supply  the  motive  power.  It  is  said  that 
even  in  droughty  summer  it  has  si^drat  power  to  drive 
a  dynamo.  About  half  a  mile  from  the  town,  and  near 
the  river,  there  are  the  dd  water  worin  whidi  used  to 
pump  the  water  from  the  river  into  a  reeerrdr  above  the 
town,  and  thenoe  to  supply  the  publie.  Ibese  are  not 
used  now  as  we  get  our  water  from  a  lode  by  gtavitatIon» 
three  mUes  from  the  town.  If  these  were  put  in  orders 
would  it  not  be  suitable  to  supply  the  town  with  elediie 
light  t  As  the  town  council  propose  to  spend  £in,000  m 
improvementB  in  the  gas  works  for  a  town  of  80,000 
inhabitants,  it  is  thought  that  before  entering  into  Uiis 
a  diaaoe  should  be  given  to  see  if  the  deetrio  light  would 
be  dieaper  and  more  eifecUve.— Cukkigos. 

[76170.]— Engraving.— I  should  be  mooh  obliged 
for  a  few  hints  oonoeraiog  the  above,  tods  reqaired^ 
when  obtainable,  cost  of  aame,  and  advioe  on  di 
X  think  many  will  weloome  information  about 
interesting  winter  evening— Hobbt. 

[76171.1— Keeping  Kilk  and  Meal.— Oould  any 
reader  of  Oars  inform  me  what  the  solatiott  ii,  sad  fm 
inoportions,  which  milkmen  and  boldien  use  in  Hnotlaad 
sat  the  present  time— the  former  for  prsvsntiag  milk  tam- 
ing sour,  and  the  latter  for  prsveattng  deeompodtioa  of 
butcher's  meat  daring  the  suoimsr  months  f  -Soot. 

[76179.]— Engine  Qaery.— I  am  in  ehaige  of  sa 
engine,  with  oat>off  gear.  When  I  cut  oif  at  1^  'per 
piston  stroke,  there  is  a  grating  noise  set  up  at  point  of 
out-oif  at  the  back  stroke  of  valve,  only  my  expansion 
valve  has  no  tail-rod.  Would  a  tsil-rod  stop  this  evil  T 
I  put  plenty  of  good  oil  in  steam-diest- that  doesn't  do« 
mneh  good.  The  noise  stops  when  I  shut  the  ezpsAdoa 
up ;  but  we  prder  cutting  off,  as  it  savei  f oeL  Shoold 
be  obliged  if  some  practical  engineer  would  give  me  his 
opinion  on  this  snojeot.  Vdves  work  firedy.— Expax- 
stoa. 

[76178.]— Skin  Smption.— I  have  been  troubled  for 
some  time  past  with  an  eruption  in  the  form  of  reddiih^ 
brown  blotches  on  the  uiest,  extending  to  the  right 
shoulder.  A  doctor  tdd  me  that  it  is  caused  by  a  goafep 
tendency  in  the  blood.  It  is  very  obstinate,  sad  althouga 
I  think  I  have  beaeflted  by  taking  sulphur,  I  eaanot  get 
quite  rid  of  it.  I  am  also  trouoied  with  an  emption  of 
a  sedy  natare  on  the  face,  and  dtheugh  it  gets  better  at 
times,  I  have  not  been  perf eetly  free  from  it  for  several 
years.  Ishonldhegreatly  obliged  if  some  mediedoorre- 
spoodent  would  advise.  Perhl^  **Tbe  I^rdney  Dis- 
penser "  could  tdl  me  what  to  do  f — Eicbmoxd. 

[76174.1— Terebene  Dryera.-'Ooald  any  nsder  In- 
form me  how  to  prq>aro  terebene  (patent  dryers)  or  the 
name  of  book  that  would  give  me  directions  T— Soot. 

176176.1  -Kagnetio  Polarity.— Suppose  a  vdtaic 
pile  bdt  is  put  round  a  penon's  loins,  the  sine  end  being, 
on  the  left  and  ttie  copper  end  on  the  right  side  (the  pile 
being  across  the  back  of  the  pereon,  ana  about  1ft  long, 
the  circuit  bdng  completed  with  wnes  aeroes  the  abdo- 
men). Hie  deetrio  current  generated  will  go  from  tha 
sine  to  the  oopper,  the  same  as  tiie  hands  of  a  watdi  when 
hdd  horisontaUy  with  its  back  to  the  ground.  The  mag- 
netism induoed  will  have  its  N.  pole  towards  the  feet, 
and  its  S.  pole  towards  the  head,  i  bdieve.  But  if  tfaa 
pile  is  the  reverse  wav— if  the  sme  is  on  the  right  and 
the  oopper  on  the  Id t-^the  magnetic  poUiitr  will  be 
revemed,  I  suppose.  Will  someone  kindly  inform  ma 
whether  the  sine  end  diould  be  on  the  left  or  on-  the 
right  side  of  the  person,  so  that  the  magnetio  polarity 
shall  be  the  same  as  it  is  natually  in  the  penon,  the  plla- 
bdng  otherwise  plseed  across  the  back  as  above  I  Also, 
what  is  the  best  substance  to  diasdvs  in  tba  water  to- 
moisten  the  f dts  that  go  between  the  dements  of  the 
pile,  so  ss  to  keep  them  moist  eaoogh  to  geoente  a  con- 
tinuoas  enxrent  for  the  greatest  IsMth  of  time  without 
remoistening  or  other  attsationf  H  chloride  of  Ua^e 
goodT— Srik 

[76176.]— Kiokel-Plating.—Osn  anyone  inform  ma 
as  to  whether  or  not  the  evdutiott  of  aydrogen  gas  f» 
nidcd-plating  bath  should  oause  dspodt  to  show  a 
speckled  surface- Le.,  small,  minnts  holes— and  if  not. 
the  souroe  of  this  ddect.  and  how  best  remedied  r 
Would  the  solution  being  m  a  dix^r  state  have  such  a 
result  in  working  t—OxosiAV. 

[76177.]— Bleotrio  Z«ighting.— *&>  Ha.  Borvon.— 
I  have  recently  purchased  a  seoona-haad  am  Ught  Brosk 
machine,  with  autossatic  regulator,  double  carbon  lamps, 
fto.,  and  should  like  to  fit  np  same  te  lirht  a  small  saw- 
mill and  timber  yard ;  but  since  I  denot  qdte  understand 
the  connections.  I  should  be  very  glad  if  yon  wodd  hdp 
me  over  the  difficulty,  and  give  me  a  sketdi  of  the  con- 
nections showing  how  the  regnlator  is  connected  to  tho 
machine,  the  proper  i^ace  for  theswitdi,  and  the  object  of 
the  two  temuaals  between  the  two  main  ones  on  this  base 
of  the  ms^**^f^'*  I  have  everything  fixed  and  ready  witb 
the  exception  of  the  regdator  and  switch,  and  if  you  will 
favour  me  through  the  oolnmns  of  the  next  issue  of  th» 
"  E.  M.,*'  if  possible,  with  a  sketdi  of  the  connections,  and 
give  me  any  fmther  .partioolars,  I  shall  be  very  much 
obliged.— Tims  BB.  * 

[7&i78.]-Pianoforte  Playing.— What  could  ha 
done  by  a  peraop  over  40  years  of  age  to  render  the  flngen 
more  flexible  fur  pianoforte  playing  ?  Is  theraany  system 
of  gymnastics  for  the  fingers,  or  gymnastio  apparatos 
which  would  give  good  reBalts.—F.  Shabp. 

176179.]  —  Photographing  Diagrama.  — I  am 
desirous  of  photofrapbing  a  series  of  diagrams  and  wood- 
cuts for  lantern  slides.  Can  any  of  the  readers  tell  me 
how  to  proceed,  and  the  best  plates  and  devdoper  for  the 
purpose  I    Ky  camera  is  a  Opiate  instantograph.— Prao. 


[76180]  — Bxpenae  of  Kail 
polittcal  economy  is  acknowledged  to  be  a 
althoagh  hithoto  not  very  genersUy  understood  as  to  its 
details,  I  trust  that  a  qnestion  rslating  to  it  may  not  be 
considered  out  of  place  in  "  Ours."  it  has  been  puhlidr 
amerted  that  the  success  of  the  great  lines  of  EogUsh 
steamships  is  owing,  in  a  great  measure,  to  the  large  sub- 
sidies paid  to  them  by  Qovemmeat,  over  and  above  what 
is  pdd  for  mail  serrice.    As  this  has  been  as  publldy 
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and  M  yo«  miul  Iuits  oorreipondeBti  well 
InfonniiBd  oa  the  lubjeott  which  ia  one  of  nniTexeal  inter- 
«et,  I  tniflt  that  eome  ene  of  them  will  be  kind  eaoogfa  to 
giTe  VM  MBM  poritiTe  infonnatiao.— H.  Fu>bs«cb. 

[761dl.]— Kedloal  Oolls.-!  hare  *  muU  ooil,  bat  it 
ia  not  etrong  eaough.  If  I  bought  or  made  another  like 
ft,  and  ooonected  them  op,  the  primaries  together  and  the 

rndaries  together,  ana  n«ed  only  one  oontaet  breaker, 
lid  I  get  oooble  the  power,  and  would  it  be  necenary 
to  bare  one  core  go  through  both  instead  of  two  separate 
•one  f  — HoLMBS. 

[76189.]— loe-Kaklnff.—Will  any  reader  kindly  giTe 
Beftgeneral  idea  of  the  prinoiplonpon  whiahtheiee-making 
AaoUnenew in  the  market depende  t  Also; if  1  eonttnae  to 
«Khanst  air  and  aqneoos  vapour  from  a  remd  oontaining 
water,  should  I  not  (j^eoratioally  at  least)  eventually 
lk«ese  the  eontenti  t  Please  do  not  refer  to  baek  vols. 
I  have  taken  (and  valued)  the  ■'  B.X**  for  over  SO  years ; 
bat  eannot  keep  it  on  aooooat  of  the  aeonmulationB  reqnir- 
iiig  so  much  spaoe.— -Toto. 

[75188.]— Bleotrio  Tramway.—Thne  is  being  pat 
down  here  (Leeds)  an  eleetrio  tramway  on  what  Z  am 
told  is  the  Thomson-Honstoa  system.  I  dioold  be  glad 
to  know  details  of  working,  for  wires  are  being  laid  down 
between  the  rails  without  any  insulation.  I  eould  ander< 
4aad  the  use  of  one  for  a  return  lead ;  but  in  places  there 
ale  two  wires  between  the  same  rails.— Toto. 

[75184  ]—Bl«otrioal  T««tiar.— To  Ma.  Bottovb 
oa  oroBBS.— Will  any  reader  give  me  a  little  iastradtiMi 
how  to  work  oat  the  following  tests  without  the  aid  of 
mathemattai  or  logarithmic  t— For  example,  I  have  a 
Thompeon  nlvanometer  having  a  resistance  of  6,600w. 
at  00^  F.,  100,000w.  resistanoe-boz,  and  another  resist- 
ance-boz  from  Iw.  to  l,ooOw..  a  90O-ceU  battery,  and 
all  the  neoeesaxy  keys.  For  taking  the  constant  I  use  the 
SOO  cells,  shunt  the  galvanometer  through  Iw.  resistance, 
and  the  deflection  I  get  through  100,000w.  is  55^. 
What  does  this  equaL  and  how  is  it  worked  out  t  I  know 
it  would  be  easier  using  shunts  1-0. 1>M,  1-999 ;  but  as  I 
have  not  got  theee  I  am  trying  the  former  method.  Now 
whvok  I  am  testing  the  insulation  resistance  of  insnlatM 
woes  I  use  the  same  battery,  but  different  shunts,  say, 
for  example,  8S0w.,  and  get  a  deflection  of  900^, 
«r  sometimes  no  ahant,  and  get  a  deflection  of  260° 
What  woold  be  the  respective  resistance  of  eaehT 
Please  Klve  examples  hpw  they  are  worked  out.  I  have 
KempeFs  book ;  but  being  an  amateur,  do  not  anderatand 
the  various  formalfiB.—0  BO.  Clattoit. 

.  [75185.]  —  Weather-G^lasB.  —  Could  any  of  your 
BomerottB  readers  kindly  tdl  me  the  way  to  make  a  good 
and  inexpensive  storm  glass  oT  barometer  far  telling  the 
weather  with  wet,  dry,  fair,  &o.-Ovb  zb  ▲  Fix. 

176188.}— Oompremlon  Type  aas-Bnfflne.— 
Xaay  thanks  to  **  Yuloan  **  for  his  reply.  What  I  want 
waa  the  bora  of  cylinder,  &&,  for  a  gas  wigine  aimilar  to 
the  one  described  by  **  Jock**  in  **  8.11"  some  time  ago 
Oonld  you  give  me  sketch' of  sio^  flame  ignition  valve 
alao,  how^it  is  used,  and  oblige  T— Ohm. 

[76187.1—  Astronomioal.'—  Mitchell,  in  his 
"Flanetarv  and  Stellar  Worlds,"  mentions  that  a  comet 
was  seen  to  transit  the  son  in  18«.  Gkn '*  F  B.  A.S ,"  or 
aonie;  QJtiheK  astronomical  friendi  give  detaile  of  this 
observMlon,  aleo  if  any  others  of  a  like  nature  have  been 
made!  (9)  What  is  the  accepted  theoxr  with  regard  to 
the  light  of  comets,  whether  they  are  aelx-luminons  in  any 
degree  I  (8)  Is  Proctor's  theory  of  the  origin  of  gomets 
<giveD  in  '*  Other  Suns  than  Ours  "  jaoosptedT  If  not,  what 
&  the  aco^ted  theory  f  (4)  Has  any  corroborative 
evidence  been  received  with  regard  to  the  alleged  obeerva- 
tion  of  a  comet  by  Mr.  Eddis  at  Qrahamstovm  t— S.  B.  B. 

[75188.]— Indaotlon  OoU.— To  Mb.  F.  C.  Allsop. 
—I  have  eoaatrueled  a  Qower*BeU  telephone  by  your 
instmotioas  given  in  this  paper  about  a  year  ago.  1  wish 
to  have  an  induction  coil  in  it,  which  I  want  to  be  suit- 
lAleforadietaaceof  from  half  to  two  milee.  Kindly  say 
what  weight  of  Ko.  98«<'B.W.a.  doable  sflk-oovered 
eopper  wire  should  be  need  In  each  coil,  and  also  of  No.  9S. 
Is  the  Ko.  98  to  be  single  or  doable  silk-covered,  and 
what  most  be  the  diameter  -of  the  soft  iMn  eoref  Tm 
say  having  an  exposed  diaiduagm  is  a  disadvantage; 
would  it  be  better  to  have  it  covered  in  lomewhatthe 
way  as  in  the  Johnson  telephona  I— Hbbbbbt  Hatx. 


[75189.]— Dynamlos.—WiU  any  of    your 

ifcquainted  with  dTpamies  answer  the  following  qnestioa  T 
A  criminal  is  tobe  hansed;  his  weight  and  the  length  of 
drop  being  given,  in  oalculatiag  the  effective  momentum 
at  the  end  of  the  fall,  ought  I  to  multiply  the  velocity  by 
the  entire  weight  of  the  man,  or  only  by  the  weight  ox  his 
body  minoa  his  head  T— J.  H.  L. 

r76190.1-I>eteotlnff  OU  in  Jate.— I  should  feel 
obliged  if  anyone  could  inform  me  how  to  detect  oil  in 
j,nte  and  ether  yams ;  also  quantitative  analysis  of  same, 
and  such  goods  as  gutUperoha,  indiarubber,  red  lead. 
Stockholm  tar,  pitch.  Ac  Any  information  or  name  of 
books  will  oblige. -ToK  B. 

[761910 -Brasinf  of  Oyole  Joints.— WiU  some 
reader  undly  inform  me  how  to  brace  the  joints  of 
bicycles,  and  what  is  the  beet  brase  to  use,  as  I  have  the 
tabes,  and  I  wish  to  try  to  put  them  together.— W.  Dukb. 

I76192.]-Small  Arc  Lamp.— WiU  any  electrical 
corxesMidents  oblige  me  wiih  sketch  or  information  how 
to  make  a  small  are  Ump  to  work  with  lowest  possible 
voltaget  Supposing  small  carbons  to  be  used,  and  the 
lamp  Deing  made  delicately,  could  not  it  be  managed  with 
low  pressure  of  90  volts  t— Namtb. 


[75198.]— Kodel  Locomotive.— To  "J.  H.»»— I 
wish  to  place  the  driving  and  trailing  wheels  of  your  "  A 
Model  Loco."  inside  the  frame-plates  instead  of  outside, 
as  in  your  looo.  Please  state  if  it  will  give  a  great  de^ 
of  exfera  trouble,  and  also  give  the  wuLth  of  framing, 
length  of  axles,  *c,  if  the  wheels  were  placed  inside 
instead  of  outside  the  frame-plates.— A.  B. 

[76194.] -Oolonrlnff  Steel.— Will  some  reader 
kmdly  inform  me  how  to  colour  small  steel  articles  blue, 
eo  that  the  colour  will  not  easily  eome  off  t  After  noliiih- 
ing  the  steel,  I  have  heated  it  in  hot  sand  until  it  be- 
comes blue,  but  the  colour  always  readily  comes  off  if 
anything  rubs  agarasc  it  but  very  dightly.— A.  B. 

,  l75l96.]-]IodeI  Tasht.— WiU  someone  kindly  give 
mstruotions  how  to  build  a  model  yacht  similar  tj  those 


that  are  to  be  sfeen  on  the  Serpentine,  Hyde  "Pvtk^  on 
Sundays  I  Also  instructions  as  to  management.  A  rough 
sketch  would  be  acceptable.— O.  Dawsov. 

[75196.]— Boiler.— What  ia  the  meaning  of  drawing  a 
flre,  and  which  is  the  PX'oper  way !  Also  how  to  tell  con- 
dition of  plates  inside  Doiler,  and  if  plates  cake  through 
using  lixny  water!  What  is  the  best  thing  to ase to  dean 
themt— T.  H.B. 

P6l97.]-Battery  fbr  XaldnBr  Wire  Bed-hot. 
want  to  make  a  piece  of  platinum  wire  Sin.  long, 
about  94  gauge,  briffht  red,  or  white-hot,  for  80  seconds, 
four  or  six  times  a  oay,  bv  electricity.  Would  a  Leclanoh^ 
battery  be  most  suitable  for  this,  or  what !  How  many 
cells,  and  what  siae  should  I  require  T  Should  the  sines 
be  coupled  to  the  zincs!  I  thooght  of  nsing  No.  10 
cc^iper  wire  far  conduetors.  How  would  this  best  be  eon- 
neetedtotheplati&amwite!  How  long  would  12ie  battery 
laat  without  rceharging  !— OanoiBLa 

[75196.]— Teetinff  Battery.— TeMBaaaa.  Oatbgabt 
ABD  Pbto.- Mr.  Bottone  haa  referred  me  to  you  for  in- 
formation respecting  a  batterr  with  elements  of  sine  and 
lithanode  only,  in  dilute  H^Oj.  LIthanode,  I  believe,  is 
chiefly  peroxide  of  lead,  and  X  mpppse  in  a  voltaic  cell 
would  act  as  a  depolariser  by  oxydising'the  liborated  H 
forming  H^O.  Is  this  eorrect !  If  so,  then  the  lithanode 
must  seen  be  exhausted!  Ckn  it  be  revived  f  Would 
dUute  Ha804  be  the  best  liquid!  What  would  be  the 
E.M.F.  of  such  a  cell !  Would  the  current  be  constant 
with  low  external  resistance  in  droait!  Anv  practical 
hints  you  could  giveme  would  be  esteemed  a  favour.  A 
portable  testing  battery  moat  neeessaifly  be  a  single-Auid 
one,  and  such  a  couple  as  this,  if  it  had  a  reasonaoly  high 
B.M.F.  and  did  not  polarise,  wonld  be  the  veiy  thing.— 
C  w  •  B. 

[75199.]— Kagneto-BIeotria  Kaohine.— To  Ma. 
B<yrTo«B.— I  am  conatmcting  a  small  msgneto-eleetrie 
madiine;  I  am  not  particularly  anxious  to  collect  the 
alternating  currents  to  their  proper  poles.  Oanldiapense 
with  the  commutator  arrangement  far  this  purpoee 
uauaDy  en  the  axle  and  revolnag  with  the  bobbins !  The 
machine  would  then  give  alternating  euxrents  at  the  poles. 
It  aeema  to  me  that  thia  ia  the  caae  with  the  machine 
constructed  in  its  ordinary  form  for  medical  purpoees.  I 
would  be  quite  satisfled  with  theee  alternating  onrrents. 
My  magnet  is  a  steel  horseshoe  Sin.  in  height.  Would 
No.  94  silk-coversd  wire  do  to  wind  the  bobbins  with ! 
Kindly  say  how  many  layers  of  wire  I  shoold  put  on  the 
bobbins.  If  I  put  another  magnet  same  aiae  as  the  one  I 
have,  so  as  to  form  a  magn^Ue  battoy,  would  the  same 
bobbins  do  for  one  as  for  both  together !— J.  S.  K. 

S 5900.1— StrenBth  of  Springe.- 1  am  a  smith, 
I  wish  to  flx  a  simple  contrivance  to  teat  the  strength 
of  rather  heavy  springs.  If  I  flx  a  lever  lAft  long, 
hinged  at  one  end  to  work  np  and  down,  and  I  place  the 
sprmg  to  be  tested  under  the  lever  1ft  from  hinged  end, 
wad  then  piece-  Icivt.  en  top  of  lever  direct  over  spring,  it 
will,  of  course,  have  the  Icwt.  besides  the  lever.  Now, 
whst  I  wish  to  know  is,  supposing  I  shift  the  weight  6in. 
each  time  towards  the  end  of  lever,  what  wiU  be  the 
extra  pressure  until  I  get  to  end,  which  will,  of  oonrse,  be 
9ft.!— AWbll-wisbbb  or  "Otras." 

[75101 .]— Oanoet  in  the  Stouitteh.- What  should 
be  avtflded  in  eatlkiff  and  drinktag  by  one  disposed  to 
cancer  in  the  stomach!  Are  tea  and  coffee  ihiurioua  !— 
Yav. 

[78809.]— Bine  Oopylnr  Prooeee  for  Plane, 

A;o.— Ihave  tried  Idrm.  feno-pruasiate  potaah,  Idrm. 
ammonio-citrate  iron,  908.  water,  brushed  over  paper  by 
candle  light  and  dry,  then  write  or  draw  on  tissue  paper 
.prepared  by  brushing  over  with  Oanada  balsam  ana  dry. 
Lay  tissue  paper  on  the  chemleal  y  prepared  paper,  eover 
with  glw«  and  expo^  to  Ughl^  thai  wadi  resitltm< 
print  in  w  iter.  The  tissue  paper  seems  to  obstruct  the 
light  too  much,  therefore  the  groundwork  of  print  is  a 
very  pale  blue.  Oan  I  obtain  a  betoer  pap«,  or  are  the 
proportions  of  chemicals  wrong !  How  can  I  get  blue 
Uues  on  a  white  ground  !  I  was  told  a  few  months  ago 
that  a  procMs  was  about  being  brought  out  for  doing  so. 
Can  I  get  any  different  ooloors,  or  alter  the  blue  into  any 
other  colour !    Ib  there  a  black  process !— WaxxxxroAoa. 

r75aos.l-Bed  German  PolieliiQff  Paate  for 
metals.— Can  any  reader  give  me  areliabls  receipt  for 
this !  I  have  tried  several  but  failed.  Why  are  the  rags  a 
very  black  colour  after  using  the  genuine  article !  Is 
there  any  mercury  in  it  f  I  am  willing  to  remnnerate  for 
information  through  Query  Celnmns  if  neoeesnry.— 
Ybbdts  NxKMia. 

[75904.]— Dynamo.— I  have  replaced  an  H  armature 
with  dram  Oin.  hmg  by  9|in.  diam.,  6ih,  seetion  (19 coils), 
wound  the  same  way  as  you  described  f  July  81st,  74818). 
I  have  put  l}Ib.  of  ISin.  wire  on.  It  want  to  get  60  volts 
from  its  fields  with  6lb.  of  14in.  wire  series.  What  speed 
must  I  run  at !  I  want  to  light  an  arc  lunp  about  4  or  6 
ampAres.  — A.G. 

176205.]-" Kola"  and  Ooooa  SCannfaotnre.— 
Where  could  I  find  a  reliable  account  of  the  manufacture 
of  "  kola  "  and  cocoa !  j^rfaaps  a  reader  would  give  a 
brief  account.  —Tab. 

[76906.]— Decorated  Tin  Plate.— Clan  any  reader 
kindly  explain  how  to  get  the  pearline  flnish  on  small 
sheet-tin  articles. — ^AaATSira. 

[76907.]— Peroxide  of  Hydrogen.- I  have  beea 
trying  to  bleach  homy  tiosues  such  as  elytra,  J^o.,  with 
poomde  of  hydrogen,  but  with  only  partial  success. 
I  put  the  objects  in  the  peroxide  and  stand  them  in  the 
light.    Is  any  other  process  necessary !— Zaxb. 


[759^1-Oondeneinr.-WiU  "Vulcan"  kindly  give 
me  sketch,  with  sizes,  for  a  condenser  to  suit  engine  9in. 
bore,  18ln.  stroke.  100  revs,  per  minute,  exhaust-pipe  2in. 
inside  diass.  My  vreeent  way  ia  afmply  exnaosting 
steam  on  the  top  of  water  iaaide  of  tanx  holding  l,oo  i 
gallone.  The  tank  is  supplied  by  gravitation  from 
another  tank.  I  inserted  steam-pipe  in  the  water ;  bat 
it  made  so  much  noise  that  I  had  to  take  it  out  again, 
lam  consequently  usinv  hot  water;  but  it  takes  a  long 
time  to  heat  it  the  way  I  am  working.  I  have  no  pump. 
I  think  one  like  you  show  in  last  week's  *' E.M*'  would 
do  flaed  horiaontally  in  the  tank  with  induction  pipe 
dipping  ia  the  water — Hot  Watxb. 

[78909.1— Dynamo.— Will  Mr.  Bottone  or  othen 
please  teU  me  |i^at  is  |lie  beet  form  of  aimatuie  for 


Siemens  dram— whether  solid  iron  eylinder,  plain  poaeh. 
ings,  orFadnottlpunchings  with  profeetingcogsf  How 
many  layers  of  wires  will  oe  beet,  and  how  shall  I  w^ 
armature  and  fields  to  get  60  volts  and  90  amptoM,  what 
siae  wire,  and  how  much  on  annatnre  and  fields,  what 
diameter,  and  length  of  aRnatuze!  WUldHJ. 
drive  it !— Maobbto. 


[75910.1— Harp  Hairing.— Can  any  reader  ol  tUb 
paper  inform  me  If  there  is  any  work  or  hook  on  the  eoa* 
struetion  of  harps,  sinj^e  and  doable  action,  or  gxre  soma 
information.  — Mdbio  al. 

[76211.]-No  Bent.— I  ahaU  be  greatly  obliged  if 
aome  of  our  various  read<n  will  advise  me,  saying  wtet 
I  hsvepower  to  do,  who  ia  responsible,  and  what  I  eaa 
claim  in  ths  following  matter :— My  father,  who  was  the 
eldestaonof  his  father,  died  before  I  waa  of  age.  Aftir 
my  father  died  my  grandfather  made  a  twill,  and  left  bia 

Eroperty  to  be  equally  divided  between  hia  aecond  soo, 
is  two  daughters,  and  myself.  Part  of  the  propeitj  hi- 
eludesa  dwelling-house  with  a  field,  gardens,  and  oet> 
door  premises  occupied  by  the  second  son,  but  he 
both  declines  to  pay  any  rent,  or  to  leave  the  houss-ha 
now  owes  five  years' rent.  One  of  hiaaiatera  andoyself 
wiah  to  have  onr  ahare  of  rent  for  the  hoose,  ^,  hot 
his  other  sister  does  not  trouble  if  he  nays,  st«rs  ia,  or 
leaves  the  house.  In  this  case  what  ean  be  done  f  Tbive 
are  two  trustees— one  a  solicitor  who  made  the  will,  I 
may  mention  the  son  has  spent  a  1  his  aiiare,  and  the 
solidtor  troatee  ia  the  mortgagee  for  hla  nart  Ian 
anxioua  to  knowif  I  oan  daim  my  fall  ahare  lor  the  past 
five  yevta,  and  if  the  aon  cannot  pay  it,  whether  I  caaapt 
claim  it  ox  the  trustees  who  are  aoppoaed  to  aee  all  reati 
paid.  The  aon  also  rented  lands  of  the  other  three  eon* 
cemed,  and  owed  up  to  1888  £179,  which  haa  not  beea 

Kid.  Aahedidnotpay  hia  rent  for  the  land,  he  waa  ae 
iger  allowed  to  rent  iL  lahallbeglad  toknow  howta 
proceed,  ao  aa  to  get  my  ahare  of  honaeand  land  rests  for 
the  whole  time  paid  in  fuU.  The  income  of  the  whole 
property  was  to  be  equally  divided  between  the  four,  m 
the  house  does  not  belong  to  one  more  than  the  other.— 
Fabt  Labdlobd. 

17091^1-Oyanide  of  061d.— WOl  any  frienA  fa- 
form  mehtvw  to  make  cyanide  of  gold  fkom  alloyed  gold  I 
—P.  Ttlbb. 

r769l3.]^DrllIe  for  Small  Watoh  Piwote.- 
Would  ao^e  reader  deaoribe  the  practical  way  to  auke 
pivot  drills  for  amall' watch  pivots!  I  find  itverydiiB* 
cult  to  file  down  the  Swiss  drills  small  enough,  sad 
flatting,  ahsping,  and  sharpening.  I  shonld  like  ta 
know  now  it  is  done  by  the  trada.  Also,  how  are  tiu 
hairsprings  which  are  bought  with  eleven  or  twelve  coda 
made  to  euit  vuge  nsovementa,  which  only  eoatsiniovr 
or  five  eoila !— Hobolooioal. 

[76914U]-BaIl-BearinM.— I  have  a  bieydle,  the 
back-wheel  bearing  of  whtoh  haa  a  hard  cHokiiig  npisa  In 
it  when  ridlfl«.  I  have  tried  adioatiog  It  both  loose  Md 
firm,  but  witfioat  any  good  result.  Tne  oonee,  halb,  sad 
cups  are  quite  bright  and  amooth.  Any  advice  oa  thia 
matter  will  oblige  -Daar. 

[76915.] -CHldinflT  Solution.- To  Mae^as.  Bokbit 

abd  Go.  oa  Mr.  Bottobb.— Will  you  please  teU  me  tbe 
weight  of  95  per  oent.  cyanide  .of.  potassium  tb  use  per 
pint  of  solution  wh»  tnaking  the  aaa»«  by  batlstyjpi^ 
cess,  and  what  weight  of  gold  shoiud  I  dissolve  from  the 
anode  per  pint  of  solution!  I  see  in  some  price  listi 
ejranide  for  gold  and  cyanide  for  ailver.  What  ia  tfie 
dJiference  in  them !  — F.  Ttlbb. 

[76918.1- Qold  Heflninff.— I  have  an  18e.  golddhaia 
and  aaotner  9o.  chain,  which  I  should  like  to  refine  into 
flnegold  so  that  I  can  use  it  for  an  anode  in  gilding.  If 
any  friend  will  tell  me  the  best  way  to  proceed,  I  shall  be 
obliged.— F.  Tylbb. 

[76917.]— Petroleum  or  Keroeene  Vumaca.— 
Not  being  able  to  use  gas,  I  wish  to  use  a  amall  koroieoe 
furnace  for  laboratory  use  and  the  assay  of  small  qoaa- 
tities  of  metal.  Will  some  kind  brother  reader  assist  me 
in  giving  directions  for  making  or  referring  me  to  sobib 
previous  description !— Optus. 

[76918.]— Oalvaaometer.  —  To  F.  0.  Alukip.— I 
would  like  to  construct  a  galvanometer  for  general  ama- 
teur work,  and  wonld  like  to  know  if  I  should  make 
bobbins  and  needlea  aame  way  aa  the  galvanometer 
described  by  you  in  the  •*  E.  M.*'  of  March  7,  1890.  only 
•omewhat  smaller.  You  might  say  if  ttie  foUowiag 
dimensions  would  Buib:  — 9oa.  No.  86  double  sUk- 
covered ;  needle  which  works  inside  the  bobbins  made  of 
twopieceaof  watch-apring  lin  .long;  bobbina of  brass; 
fin.  between  flangea.  You  might  aay  how  many  ohms  it 
will  measure,  and  give  me  a  idea  how  to  grade  the  diaL 
-Ax  Amatbub. 

[76919.]— Bope  Qear.— What  ia  the  best  kind  of  rope 
to  use  for  conveying  about  f HP.  a  distance  of  lOOft.  t 
the  rope  traveUiag,  say,  l,90uft.  per  minute.  I  want  ta 
know  siae  of  rope  and  material— Manilla  or  Korope. 
And  how  can  it  be  made  impervious  to  effects  of  weather  t 
F.  8.  F  T. 

[76920.]— Houae  Vliea.— Will   some  one  of  your 
correspondents  answer  the  following :  -1.  Do  flies  grow 
m  size  after  they  are  developed  from  their  larva  state 
2.  What  is  their  average  life  f  8.  The  name  of  any  books 
treating  on  this  subject.- F.  Q.  B.,  LiverpooL 


OvxB  the  whole  of  the  YariouB  ooUieriee  throngk* 
oat  India  for  the  12  months  ending  March  ^If 
1891,  there  were  17  fatal  aocidenta,  66  seriooa  acd- 
denta,  and  182  minor  oaaualtiee. 

At  a  recent  meeting  of  the  Faria  Academy  of 
Sdenoaa,  a  paper  on  experimental  reeeerohea  on  the 
probable  rofg  ot  gaaea  at  high  temperatureaand 
presaurea,  and  in  rapid  movement,  in  various 
geologioal  phenomena,  by  M.  Daubr^e.  The  eacperi- 
menta  ahow  how  gaaea  at  high  preaaore,  and  con- 
tained in  a  doaed  reaervoir,  may,  by  a  aort  of 
latent  aotioD,  violently  paah  out  rooka  into  oonioal 
or  bell-ahaped  formationa  without  any  noiwor 
eaoape  of  gaa  occurring  to  indicate  their  gaatoos 
nature. 


AvQ.  SB,  1891. 
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tar  this  depAitment  mart  be 
Knnlldile,  Yawl,  I^aa  Aegis, 
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BOWTXOV  to  1187. 


L  B-K  B  3. 

iQorBmfttea. 

Ilt-B7(dk),*e. 

l(MB6«*o.    Also 
LB-KKt&. 


1.  P-K3(a). 

2.  Kmorw. 

(«)  1.  K.B8(&). 
(»)1.K-Q3(c). 
(€)  1.  Kt-Pmom. 


HOnaiB  TO  OOBBBBFOVDINTB. 

OBBocr  MlstkRU  to  1987  hf  JaeoboB  (yery  good ;  the 
mti^  1 . . .  P-K  8.  Twry  pretty),  B.  W.  Honghton  (quin- 
loU,  S.  Bygoll,  T.  H.  BUliagton  (S.  and  ^ple),  W.  T. 
ibair  (Meoad  eolvtioii  and  qnintoAle),  W.  L.  Martin 
(■■■dMilatioD  and  qoadraple),  O.  Collinejfeeoond  eola- 
teh  Bieae  (ditto  and  qoadraple),  T.  H.  Little  wood 
(■OBBd  aoiation),  J.  Johnaton  (8) ;  to  1266  br  T.  H. 
Ukactoo,  T.  H.  littlewood.  J.  Aehworth,  C.  B.  Bright, 
HiJ.  JohiutaB;  to  1M&  by  W.  li.  ICarfein  (eeoond  sola- 

ILH.  BnxnioTOv.— Tea,  beoatiee  they  eoore. 

^ftOftujora.— The  laat  problem  with  iHiich  70a  haye 
wmnA  rm  ii  hardly  in  to  publioation  mark,  aa  two 
^A»  «fe  threateoed  after  ^fiivt  move.  The  P  at  Q  6 
foiftlL 

r.E.Oucn.— Very  fair,  though  we  opeat  70a  will 


I  Benton  find  efidenoa  of  primiti?«  mmgm  in 
leatom  in  almost  uniyeraal  nee  among  the  crimmal 
^■n  of  tittooinff  frmWamii  on  different  parte  of 

A  aoEsfor  »  boot,  to  be  made  of  a  mlztore  of 
^wikh  a  quantity  of  clean  quarts  sand,  and  ap- 
iSad  to  a  thin  leather  foundation,  is  the  myention 
tf  ftOannan,  and  they  an  said  to  be  flexible,  inde- 
^Klible  and  water^proof.  and  will  enable  the 
vttfBT  to  walk  safely  oyer  dippery  places. 

EscBR  longitada  eiEperimenti  at  MoGUn  College, 
JutNal  uoflr  tha  aoaploes  of  the  British  and 
Onifdisa  Goyanunent,  lea  to  the  determination  of 
lilanglh  of  time  it  takes  a  telegraphic  signal  to 
(nn  the  Atlantio.  Out  of  200  sisnaU  sent/ it  was 
>«w  thait  tfaa  ayeiaga  time  taken  to  cross  the 
AMe  and  back  again-about  7,000  miles— was  a 
sBb  oyer  one  second. 

ta  oldest  of  the  Bombay  cotton  mills,  according 
v/Wmh  Enaineering^  was  esUblished  in  1851 ; 
iM  wtwesn  that  and  1870  only  seyen  others  were 
||>,ff>iBg-  Fiya  years  afterwards  there  were  22 
wat  work,  and  between  1875  and  1880  16  more 
vaaadded  to  the  Ust  Ten  mo^  were  started  in 
m^  19  more  between  that  year  and  1886,  fiye  in 
I«7,  tve  in  1888,  flye  in  1889. 

^aSailroad  Gazette  says :— As  we  have  before 
Mad,  the  Baldwin  Locomotive  Works  az«  building 
•wof  21  by  26  ten-wheelers  for  the  Erie  road, 
2*,  ate  pobablv  the  largest  ten- wheelers  yet 
y  g>  thai  country.  They  have  juat  received 
■fsdiona  to  compound  one  of  these  engines.  It 
«a  fee  fiaidked  about  the  end  of  September,  and  an 
2^?o  test  will  be  made  of  it  in  comparison 
ifts  ample  engine  of  identical  design  in  every 
«9  tnept  the  oorapoond  action. 


«£S<?av'a  PiUa.— A  eoutse  of  this  admirable 

fcTSS?***  UK  Naod  from  all  impvitin.  «Bd  lapvoTtt  iu  aaality. 

««SSi?^  '*^"*  bcseStcd  throvRb  the  «inftl  ehuncfa  witb- 
*"*.•'  ^•■alh,  dioek  to  tte  Bcrrf*.  or  mt  other  Ucob- 
'  a  bet,  hMlU  to  nmnwd  hf  aMtmnl  acsat. 


AHSWSBa  TO  COSBBSFONBEVTS. 

%*  AU  eammwmkationa  thenid  ht  adddtuHd  to  Oa  Sniraa 
4^lM  BaoLiaa  MaoaAVio,  889,  Aroad,  W»0, 

HINTB  TO  OOBBBSPONBENTB. 

1.  Write  on  one  aide  of  the  paper  only,  and  pot  diawmga 
for  illnatrationa  on  aaparate  pieoea  of  j>aper»  9.  Pottitiaa 
to  queriaa,  and  when  anaweaug  qnanea,  put  the  nombera 
aa  wall  aa  the  titlea  of  the  qnemea  to  whioh  the  repliea 
refer.  8.  NoeharBBianiadeforittaertingl0tterB,qaarieaj 
or  repUea.  4.  Lettera  or  quariea  aaUag  for  addreaaaa  of 
maauf aetoren  or  eoaresmMideBta.  or  where  toola  or  other 
axticlea  oan  be  pnrobaaeo,  or  reidiea  giving  auoh  inf onna^ 
tion,  eaanot  bemaerted  except  aa  advextiaementa.  6.  No 
qneatkm  asking  for  edneational  or  aoientiflo  information 
ia  answered  through  the  poat.  6.  Letters  aent  to  oom« 
apondenta,  under  ooyer  to  the  Bditor,  are  not  forwarded, 
and  the  namea  of  ooReqNmdanta  are  not  giyen  to  in- 
qoirera. 

*«*  Attention  Is  eapeoially  drawn  to  hint  No.  4.  Tha 
apaoe  devoted  to  letten,  queriaa,  and  repliea  ia  meant  for 
tne  gen'oal  good,  and  it  ia  not  fair  to  oeoopy  it  with 
qnemiooa  auen  aa  are  indicated  above,  which  are  only  of 
mdlyidual  intezeet,  and  which,  if  not  advertiaementa  in 
themaeivea,  lead  to  repliea  which  are.  The  "  Sixpennv 
SaleOdlnmn"  offera  a  cheap  meana  of  obtaining  anca 
inf otmation,  and  we  tmat  our  xeadeza  will  avail  them- 
aeivea of  it. 

The  following  are  the  initiala,  ftcu,  of  lettera  to  hand  up 
to  Wedneaday  evening,  Augoat  16,  and  unacknowledged 
elnewhere: — 

P.  T.  ALSXAiTDKa.— Hedlcal  Battery  Oe.— Diaheaxtened. 
—Clark  and  Montigne.->A.  F.  Shakeapear.— Amateur. 
—Anglo  Saxon.— Hydraulioa.— Metric — An  Amateur. 
--&^A.  OaplatBi.-Draughtamaa.— H.  U.  O.— Wire. 
—A  FfUow  of  the  Bo;^  Aatronomical  Society.— 
H.  Wake.— W.  H.  Konck.— Paaaled.-J.  Foakett— 
W.  0.  Outer.— O.  A.  M.— W.  Piekering.— F.  B.  P.— 
G.  A.  Tewera. 

Avpsaa.  (If  your  queiy  waa  received,  it  waa  oettainly 
inaerted  or  anawered  m  aome  form— moat  Likdy  bv  re- 
ferring yon  to  back  vdumea.  aa  the  anbjeot  haa  been 
dealt  with  many  timea,  and  it  ia  a  waate  of  apaoe  to 
give  illustrstiotta  merely  that  aome  inquirer  may  aaoer- 
min  how  much  wire  to  wind  on  a  piece  of  Iron  ao  aa  to 
aaturate  it.  You  give  Birmingham  aa  an  addraaa. 
Tou  can  aee  all  the  back  volumea  there,  and  you  need 
not  look  back  very  far  to  find  all  the  information  you 
require.— NovicB.  (Please  eee  recent  back  nnmben. 
The  chromic-acid  batteiy  will  suit  beat;  but  if  the 
eleotrie  lamp  ia  wanted  only  for'a  fewaeoonda,  then  oae  the 
LecUnchd).— Qou>.  (Only  with  aome  abrasive  powder 
auch  aa  emery  or  pumice.  Any  acid  preparation  that 
would  diaaolve  the  gold  would  alao  diaaolve  the  metal 
on  which  it  ia  placed).  -YAaxoura.  (Fleaae  aee  indicea. 
More  definite  Infonaation  most  be  given  aa  to  the 
nature  of  the  lenaea;  but  aa  a  general  rule  it  may 
be  taken  that  lenaea  apeoially  adapted  for  photo- 
graphic work  wU  not  do  good  teleaoopio  work.— 
AaiTBMBTia.  (What  do  you  mean  T  The  rulea  given 
in  any  good  book  on  arithmetic  will  enable  you  to  work 
with  dedmala.  With  audi  f acton  you  muat  work  by 
dedmala  —  fjraotlona  would  be  too  eomplicated  and 
troubleaomek)— J.  K.  (The  aecretary  of  tne  Thanna- 
eeotioel  Soele^,  17,  Bloomabury-equare,  W.C,  will 
give  all  partioulara  aa  to  the  exammationa  neceaaary  to 
nae  the  anpdiation  of  pharmaceutical  cbomlaL)— 
Frrraa.  (Do  not  underataad  "you.  The  "life"  of  a 
cell— or  battery -dq>enda  on  the  work  it  f-cs.  You 
will  find  all  the  information  requirod  in  Mx.  Bprsgue^s 
work  on  "  Blectricity,"  and  in  back  volumes.  S'C  alao 
recent  back  numbas.)— A  WoauiAv.  (Nystmm's 
**  Pocket-book"  ia  pnbUahed  in  London  by  Trabner 
sad  Go.,  who  pmoably  sell  the  oUur  work  you 
mention.)— OrrxB.  (The  simplest  and  sHfest  way  to 
fdean  oil-^alnttnge  ia  to  lay  a  daaop  towel  over  theot 
and  keep  it  damp  for  a  day  or  two.  Then  Rponi^  ihv 
dirt  off  with  a  utUe  clean  tepid  water— no  aoap.  Tu 
attempt  to  rub  the  dirt  off  with  the  fingera  ia  to  run 
the  ritt  of  apoiling  the  picture.  If  the  vamiah  muat 
be  removed,  the  pictare,  if  valuable,  ahould  be  aent  to 
a  profeeaional  cleaner ;  out,  aa  a  rule,  the  **  cleaning  " 
alx>ve  indicated,  and  a  wipe  over  with  almond  oil,  is 
aui&dent.  To  remove  the  old  vamiah  requirea  great, 
care,  aa  the  Solventa  may  "waah  up"  the  aotoal 
pigments  of  the  pio*ure,)— W.  Wooouooas.  (All  ex- 
amtnationa  for  the  Civil  Service  are  hdd  by  direc 
tionof  the  CSivil  Service  Oommlaaionera,  (3annon-row, 
Weatminatei;  fkom  whom  all  partionlan  of  audi 
yamiw^^'fttM  eui  bo  Obtained ;  but  for  marine  engi- 
neerlag  you  muat  apply  to  the  laeal  marine  ofBca)— 
B.  C  M<  (Sevaral  aehemea  have  been  pKroponnded  for 
utiliaing  the  riae  and  fall  of  water  in  tidal  rivera  and 
eatoaiies ;  but  hiMiiooa  aa  many  are,  like  yours,  tb^ 
expense  of  eatabliahment  aeema  to  be  too  great  to  cover 
the  probable  output.  The  matter  waa  argued  out 
aeveial  yeara  ago  in  connection  with  the  river  you  men- 
tion—the Severn.  There  are  not  a  few  patented  device^ 
ineonneetion  with  the  idea)— Aj ax.  (The  reply  ha^ 
been  given  many  timea.  ITie  holee  are  the  work 
of  one  of  the  wood -baring  beetles,  and  the 
remedy  haa  been  freqoently  atated^flll  the  holea  with 
g^reaae  or  oil,  which  will  kill  the  larvae.  See  indioe» 
and  recent  back  numbers.}— A  Ooxrurao  Sorraaaa 
(No  oue  oan  anawer  auch  a  queation  to  any  good  pur- 
poae  without  enramJning  the  patient.  Spinaa  diMaae 
might  oauae  a  variety  of  ajrmptoma,  and  it  ia  only  an 
exi>ert  who  can  determine  the  cauae  of  them.)— Mat. 
(Dependa  on  what  they  are  wanted  for;  but  therein 
nothing  that  anawera  the  purpoee  of  rubber  ia  it* 
special  propertiea.)—C.  T.  Butlbb.  (WiU  not  one  of 
tne  many  dynamoa  illuatrated  and  deecribed  in  back 
volumra  auit  you!  Full  directiona  have  been  gives 
many  times.  Whence  did  you  obtain  the  di^leoaion^ 
of  the  iron  paita  1)— Iaoo.  (Applioatiooa  for  df>tAiled 
estimatea  are  advertiaementa,  not  queriea.)— J.  Willis 
(In  type.; 


Weak  and  Langrdd  Feellnjra  may  be  speedily 

OTercome  hj  wouioK  IlartieM'  Klectrop&thic  Belt.  Doctari  rf eamartiil 
it  M  pontivrty  the  only  bonft-fldv  reltable  meaas  for  th*  •elf-ftpptira- 
tioa  of  mild,  continuous  currcntii  of  Electricttr.  It  him  b-«n  th<' 
inruis  of  curiujf  thouaandt  of  tufferen  from  orrroui  eshiuttinn, 
brain  be,  livvr  and  kidney  diMaaea,  Theumatic  aff«ction«,  ladln*  ail- 
menta,  Ac.  Copie*  of  tealimoniala,  pamphlet,  and  contultation  tre«  on 
apidicatioa  to  the  Medical  Battery  Conpany,  Limited,  63,  Oaford- 
•treet,  Loodon,  W. 


GHAB0B8  rOB  AByZBXI8I]r|(. 

TUtty  Words  t   S 

iTsryaSdltloaalllfktWsNa..       «       ..       ..OS 

Pan  AdTfftlieflMBto  PIts  Bhim^s  ar  tha  tttt  iOwsrds 
aftsrwarde  »d.  per  tiae.    Paragraph  AdrartlaaaMmls  Om  8hUllB(  Mr 
IUm.    Ho  ProBt  PafO  or  Parnirraph  AdTwHeeMeat  laeertad  for  Ism 
UisB  FlTe  SluS!a«a.     Rodveod  toma  for  eertes  of  moto  than  ^M. 
(aaotaoas  may  U  saoortaiaad  o«  appUeatlOB  to  fha  Pmbltsksr. 

▲DysaTUBMIVTS  iB  aZCHAMGI  COLTTlOf-iar 

S.S. 
T««Bty-ltow  Words  ••       •*     0   S 

For  OTory  sneeccdlaff  Blfht  Words  ..       :      S  8 

▲DTIBT18BMSIIT8  ta  tks  BIZPSMMT  BALB  OOLUMM 

s.  d. 

■UteSB  Words        OS 

PororerysBoeeodlagKffhtWorSs  ..OS 

*,"  It  flSMk  be  borM  ia  Bind  that  ao  Dtiplayod  AdyertieeoeoBts  oaa 
sppear  ia  the  « SlsMnBy  Sale  Coluaua."  AU  AdrertieosMBta  maslbo 
prepaid:  ao  rodaeUoa  u  made  oa  ropeatod  iaeerttoBa,  aad  la  oaaoe 
vhere  the  amonat  e«at  eseeeda  Oae  ShiUiaf  ,  the  PabUmer  voald  b» 
crateftj  if  a  P.O.O.  eould  be  eaat,  ud  not  etsmpa.  Stsmpe,  hoirersr 
[prefbrably  hall^ieaBy  stampa),  auy  bo  oaat  whsro  It  Is  tBooatoaloal  Is 
oMola  P.O.O.*s. 

Thoaddreoiiiiaelvded  m  psrtofUo  advortlssmoBl, sad  ehsrgaS 

AivortlaoaMatB  aMsf  rooeh  tho  Ofloo  by  1  ^ai.aB  Wodassdayla 
lasaraiaeottMBlathoMlowlBf  Prida7*iBaaber.   ' 


tJSBJU   OF   SUBSOBIPTIOS. 

^▲TABLB    Of    ADyAMCB. 

ls.id.fsrltaM0Bthsaadlle.flBrTirslT0  Koathsb  yasi  frosts  say 
MTtof  tho  Dailed  Kiafdoaa.  Par  the  UaMod  ataU^  ISe.  or  Sdai. 
Me.  fold :  to  Praaeo  or  Belciask  Ue^  or  I6f.  aOo. :  toladia  Mm 
Briadiei),  16a.  Sd. ;  to  Hew  Seolaa^  the  Capo,  tho  Weet  1ad)«H  Csas^ 
Nora  Soetia,  HataO,  or  aay  of  tho  Aaelrabaa  OoleaioB,  Us. 


laaaotbo 
poet,  bat  I 
seetac*. 


IttaaoeshaaldboattdobyPootoacoOrdor.  Boekaaabsfa 
■eat  oat  of  tho  ffaited  Kuffdost  by  tho  ordiaory  aownoMr 
&aa|  bo  raaiitM  fsr  attha  rats  of  M.  sack  to  eovor  ob* 


.f 


as  eooB  M  poeeiwo  after  the  ooaclheJOB  of 
la  Febraary  aad  Aafaet,  aa  only  a  HiaHoS 
id-theae  eooa  raa  oat  of  prlat.    Ileot  of  oar 


r.  Qvaax  sad  Oo«  of  fH  Ohsstaat-steeo^  Phlla^ 
lelphia,aTO aathorleed  to reeeire  eabeerlplioae  Ibr  the  Ualtod  Stoto 
for  theHHOLISH  ICBCHAHIO,  at  tho  rate  of  a  dele.  Ue.  cold,  or 
rhirteea  BhilUacs  per  aaaum.  poet  firee.  The  coploe  wlU  be  fonrardo A 
direet  by  maSiX  fram  the  pabuaoiar  oSee  la  Loadoa.  AU  eabacrlp- 
Uoaa  wlU  eoauaoaeo  with  the  aambor  Srat  laeaed  aftor  tha  roooipt  of 
tie  ■abaerlptUw.  If  baek  aambers  are  re^ttired  to  oompleto  rolamee^ 
(bey  maet  no  paid  ftr  at  tho  rate  of  M.  sseh  espy,  to  eoror  oatrs 
ponace. 

Vols.  XXIT..  XSU  XXXIt-   ZXZTU  ZZXIXa  XL,  XLfl^ 

zLiii..  xZiiy.,   XLV.,  zLyi.,  XLyri.,  XLvnt.,  xuz., 

L.,aiidLL,boaadlBololh,1s.oaoh.    Post  fboo,  fe.  N. 

Antho  othor  boaad  valameo  sio  oat  of  prlat^    Sabssfnors  wsbUL 
lowoUtoordor  rolaan 
taeh  hatf-yoarly  Tolame 

aambor  are  boaad  ap.  aad-theee  eooa  raa  oat  of  prlat. 
taekaamboraoaaboiiadalafty,  prtee  Id.  oMh,  thjroafh  aay  book- 
MDar  or  aoweageat,  or  a|d.  oaeh«  poet  free  f^om  tha  oSoe  (oaospt 
ladea  aamben,  whloh  are  Id.  each,  or  poet  ttwt,  S^d.) 

ladexeetAyoI. XLIX.«aadtoeibsiqaeat  vola.,  Sd.  oaoh,  or  poa 
free  3|d.    Caeca  for  biadiaK,  la.  Sd.  eaeli  , 

BOnCB  TO   aUBSCBIBBBa 

iaboertboro  rooelrlaf  thoir  eopioa  direet  fram  Um  oBos  ars 
f  eoaoeted  to  obeerre  that  the  laat  aambor  of  the  term  for  which  thoir 
laoeeriptioa  le  paid  wiU  bo  forwarded  to  them  ia  a  Pn x  Wrapper, 
;e  aa  tatimatiOB  that  s  ftrosh  rsmitlaaos  to  aoBseoary  if  it  Is  dSslrod.1o 
eoattaao  tho  eabeeriptloe. 

,    ■  ' 

Dr.    Pollmrd    says   of  Sh^rmaa   Bitptiir» 

TaaaTMSirT.— He  thaaka  Ood  aad  avery  other  ioAi^Qee  that  dotor-* 
niviad  him  to  try  it.  All  who  waat  to  ret  rid  of  Raotare  aad  Tramee 
ehoaldeead  to— J.  A.  SKBRIfAN.  Heraia  Spe cialict,  SA,  Chaaeory^ 
Uaa,  Loadon*  tor  hie  Book,  Td.  poet  free. 


OTTB   SZCHAVQB   OOLXniH. 

Tks  9kmrg0  for  Mxdhtms*  Ifoiieu  ia  3dL  far  th$Jlr9t 
24  wmlt,  and  Zd,fir  #v#ry  eueeeedinf  8  i«or«r« 

Stamp  OoUeetion  wanted*    Will  give  good  exdhaage. 

Alao  will  exchange  OorLic^TM  with  collector.— JEowAao  W.  DaoaVy 
136,  Coltman-etreet,  Hull. 

KAfflc-IiAiiteni,  flrat-dlaaa  lamp,  aheet,  and  lfiO» 

elidee,  Ac.,  for  Lannch  Eaciae.— LatTX,  6,  Trafalgar- etfAet,  Qreeaoek. 
New  maaaive  outside  Iittmp.  gaa  or  oil,  ornamental 

iroa  ecmllad  bracket  coat  We.    Eiaetrtcal  or  roaMoable  ollWra.    Stamp- 
for  particalara.'-^xma  Tatlob,  llmioater,  Somerect. 

Strong  4|  eentre  badkireared  Lathe,  4ft.  etraigfat  bed, 
•'Ide-reat.  haad-reet,  two  faoe-ptatea,  tlrill  chadu  Kzehaago  aota. 
bed  gap,  Sia.  ceatre.    Offcre.— Mackat,  Cromarly. 

A  complete  aet  of  **  B&RlUh  Veohanlcs."  Tola.  I. 

Ul.arwiyhair-boaa-f  olotb.  Whatoflb**?  Safety  Bieyele  preibrTed^ 
— IIbltills,  New  WaUa.road,  Totterdowa.  BrittoL  , 

Steam-GNitiga,  4io.,  Bourdon*a  improved,  eorreel^ 

and  netrly  a<*w.    Wfa«t  ofTere?     BccBaacoi— 4ddroae  O.    Saubt, 
Poet  OSice  Cotta<ei^  Wreaaleahaaa,  Faraham,  Surrey. 

Wanted,    NiobolPa     Polariaing     Priam,    iiu.    field; 

toeiolt'a  Caaeade  Tube,  small  laeaadaeeeat  Lamp,  5  rolt.    OAr 


L«MTBaN  Suoca,  other  food  eachaage.— Paica,  Fernlrigh.  WeUiju(< 
ton,  Somereet. 

"  Bngllsh  Iffeohazilo,"  from  November  Mth,  1888» 

tn  July  31,  IWL.  complete,  with  indices,  aabound,   perf«>eUy  cleaa. 
WhatoSbri?— Obrhii,  Roee-etreet,  Hopwood-lane,  Halifax. 

Portable  Forge,  round,  16in.  bellows.    (3ood.    Bk- 

rbaago  anythias  in  harmonium  line  or  photographic   matorial.— S.,  2, 
John- street,  Hackney- roaa,  London.  * 

Horlseatal  Boiler,  18in.  by  12in.,  V  plate,  atand 
aoDib. ;  Ijawa  Mower,  aoio.,  by  ureea,  equal  aew.  OVera.— Letter*  to 
7,  Rookery-read,  aear  Biletoa. 

Bioyole,  59,    xadng,    neariy    new.    Eachange  for 

Dynamo,  ICicrmcopc,  4  plate  Inetantofraph.  or  anything  aecful. — 
J.  BoTDStt,  Browa-atrcet,  Leigh,  Lancaabire. 

Ooncertixta,  Engliah  roeewood,  48  keya,  ateel  reeds* 

Doliebed  bajwood  box,  coat  £A  1(W.    Eachaage  anything  uaeful.— J. 
BuToaLii,  Brown-etreet,  Leigh,  Lanca. 

Rix-ineh  Aft.  I«athe  In  exchange  for  Safety  Bieyde. — 

S.  D,,  lud,  Maryicboae-laae,  W. 

Splendid  vertical  Bnsrine,  iZtn.  by  3|.  ditto  litn.  by 

:Hn.  ;    aleo   cood  Vertical     Boiler.    Photo,  aad    partieuWe  tent.— 
W.  M.,  76,  Baet-road,  Weat  Ham,  X. 

Oompound  liannoh  Biigine  Oaetlnge.-nJAMiB 

BooLToif,  Aahtoa-under  Lyne. 

1891  enabion  tire  diamond  Safbtir,  balla  all  over,  ball 

pedale,  like  new,  eoet  £1S.    Bzrhanir-*  (rood  Lathe  or  offers.— Ha aaie. 
Watchmaker,  Markhouae-road,  Walthamtuw. 

Bxchaage  large  Hand  Dynamo.  14ltt.  wheel,  value 

£3,  for  good  4ia.  nSUde-rcet.— B.  T'osdwaso,  B,  Braaewiek-ltreet. 
Barnibnry-road,  N. 
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Atro.  38,  189U 


A  rtroot  Treadle  lAthe,  e|  eeotxe,  8ft.  riia.  bed, 

VBivcrwlrbaek,  twj  uieU.  EitchMge.— C.  L.  G.,  16,  High  CroM- 
•irMt,  Lcieetier. 

Caawn'8  •*  Family  Phyeiolan."  eonata  new.  coat 

S4i  ;  aipoiflffiUt'i8Mrt,I|ia.  burner,  CMt  18a.  Offbra.— A.  Vmiur, 
jLltMti,  N.a 

Splendid    i_- plate    photo,     view     liens,  rotating 

^Mphracmt,  Vy  Waboa,  m  new.  eoit  31i.  6d.  Cash  mr  ■sehaiift  to 
17«.  nlM.— BALXrowrv,  Beaut  HiU,  Dewilmr j. 

Teleaootie.  Wxay,  SJin.  objeetfye.  Lanoastex^emoont- 

inf .  loar  c**  •  •iial.  one  terrettnal  ryvpiecaa,  power*  90  to  ISO. 
■ithofiny  "-irod  and  braM  table  BtaD:)!.  »t«uijing  rod,  two  dark 
flampa.  Dia- *vix.  EichKOaa  for  fir«t  clati  Pbotofiraphle  Outfit,  or 
what  other  ofT.'n  ?—Hvttom,  Broad  bottom,  Maaehoiter. 

Three  5in.  0«linders,  6ia.  etroke,  all  bored  and  faeed 

ft>r  piiton  ▼«lTe«,  for  Launch  JEof ine  or  Boiltr.^Laim,  6,  Trafal^ar- 
gtrcet,  Orc«aoek. 

Safety,  Taoer,  by  Broolces,  ro-vI  on  road,  nearly  new, 

ballaall  ever.  Exchaov  for  Srrcw-cuttioK  Latht.— H.  Oouloixg, 
3t,  Marine  Approach,  South  Shieldt. 

Correct  Trade  Formula  for  Fmlt  Preservlzifr 

ix  Borrbta.  £a<<hance  (o«  Bnoke,  Toola,  Clothing,  anything  naeful. 
— llacaA.111,  lao,  Olobc-road,  Mite-end,  London,  E. 

Fow^rfnl  Medical  Ooil  aT>d  Boneen  Battery. 

Will  eachan.''e  fnr  Meinieto  Elmtrle  Machine.— W.  F.  B^aKVOiTD,  13, 
▼jctoria-road,  Gt  Yarmouth,  Norfolk. 

Ediaon     Klmeo^apb,     foolraap     size.    Prints 

thoueandi  of  cnpiee  from  on^  wi'  lair.  Hrnt  redupUcatinff  devtee  erer 
in  rented,  coet  90»     What  offer«  ?— LaxscaTOV,  Halter,  Sheffield. 

Qtm  Air-Ghin  (No.  3).  oompl«te,  with  pincem,  darta* 

a^uga.  Rplcadid  weapne  fnr  indoor  or  outdeo*  eport.  Not  a  toj,  coet 
Sfla.    Whatoffcre?— uaMBiaTOM,  Hatter,  Sheffield. 

Onokoo  Olookt  nataral  tone  caekooe,  winge  open 

mud  eloee  antnmatieallj.  In  handMime  earvad  caee,  new,  juet  coet 
Ma.    What  offere  ?— LavannToic,  Hatter,  Sheffield. 

UiGroficopio  —Wanted,    mounted    and  tmmonnted, 

Objecta  of  ercrv  description ;  eapeciallr  roekehafera,  Crickete,  Cock- 
roaebe*.  Sawfliea.  Homcta,  Loea«'«.  Foreign  excbangae  invited  — 
RcMnT  Ennaoi,  Framlingham,  Suffolk. 

Two  ebonite    Bell    Teleplionee,    Ooneert  Flnte, 

•ifht  kvya.  Electro  motor,  worth  IT,.  6d  ,  Lecture  Table,  Dj-namo, 
new.  Medical  Coil  «i  d  Battery,  Combination  Electric  Bell,  new.— 
Below. 

Donlop  pneamatio  Safety  Bioyole,  new  eondition, 

diamond,  batl  eteerlsff  and  bearinga.  LUt  £<S.  Want  eolid  tire 
Safety,  and  oflkn.— 1,  Orf  at  Woitom-road,  Glouceitar. 

Dress  Bapier,  ^  whole  cake  Water  Ooloun.  Bowie 

Knitet  oo«f  £S.  flzehaage  anything  the  ralua  of  3&e.— Brook  Villa, 
Bannde,  Tirapitona. 

Batteries.  —  A  few    very    good  Ledanoh^  oells, 

•ocaretly  n«i^.  —  WtLZJLrr,  61,  Salcott  -  road,  Waadetrorth 
Common,  S  W. 

**SbakrBpeare  and  His  Friends,"  three  toIs., 

ISas,  "Peter  Pindar,"  four  vol*  ,  ecaree,  Hell's  *•  British  Theatre," 
16  vole.,  handbook  on  Soajmnakisg.  What  offers?— O a mronra. 
Chemist,  Sheffield. 


Two  lets  Diver's  Apparatus,  complete,  with 

helmets,  ra«tB.  boots,  Ac.    wsnted,  good  Safety  Bicycle  or  American 
■Organ.— HvoDUSTON,  21,  Upham  Park-rotd,  Chiswick. 

What  offers  for  qnantity  of  usefnl  Brasswork  of 

InmivvxKTs,  a,noo  Car  none,  and  lot  of  6- block  Leclaachd  cella  ?— 
lioBSLBBTOii,  31,  Upham  Park-road,  Chiswick. 

SSO  £6ison-Swan  Holders.  100  SO-toU  W.  and  B. 

Xsmps,  Strmens  Dynamo— 100  toUs.  40  amps.,  compound  wound. 
What  offers?— HcDOLsaroii,  Chiswick,  W. 

Statter    Voltmeter    and  Three  Ammeters, 

rcsiataacc  box.  with  galro.  readlas  to  l,fiOO  ohms.    Photo  .  3  stamps. 
What  offers  T—HoDOixsTon,  21,  Upham  Park-road,  Chiswick. 

100  Telephone  DCamets,  with  bells,  70lb.  of  eilk- 

«OTered  Wire,  w  and  40  vauce.    Exchange  oStn,  Ac— Hcodlxstox, 
31,  Upham  Park  road,  Chiswick. 

Ttemier  trpe  Safety  Bicycle.  enshJen  tires,  hollow 

in- cutting  nms,  balls  -  tnronghovt.  vslne  £6  10a.    Exenancc  for 


«ood  Screwcottiagand  Turning  Lathe  or  offers. — IOl  RatcUffe-road, 


son- cutting  nms, 
rood  Screw-cottia 
lomford-road.  Forest  Gate 

"Bnglish    Kechanios,"    good  condition.  Vols. 

XLI3l.,  L..  LI.,  and  LIl.;  each  voL  bound  in  ftre  parts  with  paper 
ooTt  rs.    No  reasonable  offer  refused  in  exchange.- Below. 

Scre'W  Plate*   doubled  handed,  notched,  8-16in., 

4tn.,  &-16iB.,  and  lin..  best  Lancashire    make,  used  huf-an-hour, 
f  erfeet  condition.    Kxcbange.— GiLBSJOa,  Cecil- terraca,  Stamford. 

Qas-Bngine,  J-man,    oompreraion   tube  ignition, 

water  jacket,  tank  flttran,  complete,  perfect.    Exchange  Lathe  ralue 
£A  lOs  — PnuB,  32,  Fembead-road,  Paddiagton,  London. 

Wanted,  well-finiahed  iron  Flywheel,  about  12{n.  diam. 

also  guometal  Eccentric  iin.  throw.    Exchaage  PiLoting  Presa.- 
BjkXBLino,  Jun.,  Snape^  Suffolk. 

Wanted,  2iin.  SlidoHrest,  modem  tool,  in  good  condi- 
tion. Exchange  Booxs  on  Electricity.— bMiTU,  3,  Bowling  Green- 
tow,  Woolwich. 

80  hour  three-quarter  chime  Grandfather's  Clock, 

brass  dial,  without  ease  ;   Lineman's    Oetee'or   or  Electric  Bell,  for 
good  set  of  Drawing  Instruments. ->e,  Culrerland-road,  Exeter. 

Monocnlar  Microscope,  two  objectives,  concave 

mirror,  and  cabinet ;  also  72  mounted  Slides.    Exchange  for  Lantern 
Slides,  or  offers.— Whitb,  17,  York-street,  Nottingham. 

Will  exchange  Model  Arc  Lamp,  with  regulating 

mecbaaiwm,  for  model  Vsrtical  Engiop,  21   by  34ia.— Apply,  A.  S.,  I, 
Broseley-rillas,  Wood  Green. 

Wanted,    few    Lathe    Tools,    also    Faoe  Plate  and 

•djusuble  Centring  Chuck,  for  21in.  lathe.— H.  Pausoks,  Midland- 
roaU,  Naneaton. 

Books.— Wame's    **  Universal    Shakespeare,*' 

as  new,  "  Ivaahoe,"  and  •«  The  Man  of  t^e   Hour,"  published  21s..  to 
Talue,  say,  lOs.  6d.    Want  phoUgrapbic— Cxirpxn,  Higbgate-hiU 

Plated  Teapot,    chased,    value    ds.    6d.;    silver 

mounted  Sticks,    acacia,   ebony,   raalscea,    and   cherry.    Photo  for 
stamp.    Talue  6s.  M.    BxchangePhotographic— Cmrrxn,  39,  High 
^%f  Hill. 

Bilver-monnted  Carvers,  Knife,  Fork,  steel,  value 

lOs.  Sd  ;  6  Table  Kt) ires,  silver  mounts,  to  fs.  6d  ;  Camera  Obscura, 
abuut2ft.  high,  7s.  6d.    Want  Photographic— Above. 

4ft.   brass   Ball  Bedstead,   spring  mattress  and 

fe«tber  bed,  valuf  60s.  at  least,  as  good  as  new.  .wast  Photographic 
-Cnirpxn,  38,  Highgato-hiU. 

Blectric  Scarf  Pin,    accumulator,    switch,  and 

xordft,  best  Frrach  make,  4  volt,  3|  hours,  coat  Sta.    Offers.— CsAa. 
L.  Fonn,  Stslybridge. 

Wanted,  Screw-entting  Lathe  in  exchange  for  Bonds 

£600.  Provident  Building  Sociaty,  London,  paid  OTar  £lt.— WAaouL 
9B,  BntcrofI,  Wednesbury. 

eH.P.  Portable  Bnfflne,  double  deal  frame,  and 

iron  saw  bench,  take  34in.  saw     Exchange  acparatt  or  the  lot.— 
3xm»M  UMVcawoos,  Lcightoa  Boxsard,  Bode. 


Gas-Bn*ine.  by  Andrews.  S-mas  Busohopp,  in  per- 
fect working  order.  Wanted.  larg«  DVilling  Machine,  Scrtw-Cutter, 
or  Shaper.— IT.  Pitlake-bridga,  Croydon  East. 

49  Flywheel,  iHn.  bove,  19in.  Flywheel,  l|in.  bore; 

several  tU'^ned  Ortviag-Pullevs  from  Sin.  to   tSin.  diameter.    Offers 
wanted.— Tat  boa,  17,  Wakeacld -street,  Warrington. 

Wanted,  Model  Boiler  for  engine,  1}  by  3.    AIm  pair 

small  back-geared    Lathe  heads,  about  9)  centra.    Can  offer  good  ex- 
ehango.— Tirrzira,  Painswiok.  Glooseaterahire. 


THE    SIZFEENT    SALE    OOLTnor. 

Advertiiimmti  art  imtrtid  in  ihit  wlumn  at  iht 
ratt  o/6d./or  ths  (bnt  16  wwrdt^  and  6d,/br  aotry 
9¥O0$tding  8  %pordt, 

New  insstratod  Mes  IM  of  Screws,  Bolts  and 

Nora  for  Model  Work,  drawn  to  actual  alia,  aeat  oa  rtoolpt  of  i^MMf. 
— Moamn  Coan,  in,  KlrkcMo,  Load*. 

Millar's  Bleotrlo  Depot,  14,  Deaaagat^  ICi 

ohaator.- Beat  of  aTtrythlaff  alacwicaL   Largo  atoek.   Low  prli 
C%talegna«  ad. 

Wheel-onttlnv  aad  Dividlnjg  to  it  inahes  dia- 

motor,  la  brasa  only.— <»»••,  BoUada-otroot,  Buaalot,  Laoda. 

Dr.  Allinson  writes  t—**  Oonsnlt  Fonmat  re 

dght  aad  Spoetnolaa."      Feo  ia,— IS,  Boatiaek-ctroot,  Man 
iquaro. 

102  Family  Becipes.  with  nsefnl  information, 

poat  free.- AddressHxosoir,  Bos  961,  Maaafleld-road,  Nottingham. 

Manchester  Bleotrioal  8tores.~BBm.aT  and 

Co.,   IT,   Newton-itroot.     Bella,   CoUa,   Wirea,   Fiitinga.    Boat  aad 

oheapest. 

oieo.  F.  OhntteTi  Hngiwssr,  BhrmiaglunB,  aldest 

aetobliihod  works  la  tha  trade.    Bloetro  platiog  aad  PoUahiag  PlnaU. 

Dirnamos,   highest  eflEideney,  vats,    fittings,  aad 

ovorr  rcqniaito  fer  Plating  aad  PoliaUag  all  motala.    Bstimatea  firoe 

I«athe  Chnok,  4s.,  self-oentring,  msrvel  of  produc- 
tions, Ukcs  I  wir«  to  a  large  drill.— Below. 

Bench  DrllUnv  Machine,  with  table  and  six 

drills,  lis.  Sd.  i  Beet  Parallel  Vice,  8tin.  detachable  jaws,  ffa.  6d. 

Pocket  Speed  Connter  up  to  S,000 ;  aickei  plated, 

7s.  ad.  i  Stock  and  Dioa,  cutting  aix  alios,  from  6s. 

Economic  by  '-pass  Qas  Tap  for  workshops.  Is.  Sd..; 
patent  lock  joint  soldering  iron,  3s. 

TelephoneSi  with  powerful  magnets  and  vulcanite 

easaa,  good  speakers,  4s. ;  VuiGanlto  Cases  only,  from  2«. 

. 

Brass  Terminals,  large,  Ite.  6d. ;  grosi  bell  cases, 

Bs.  dos.    Large  stock  of  gongs,  hammers,  and  all  Sitings. 

Cataloflrne,  largest  in  the  trade,  aent  with  discounts 

on  receipt  of  U.  and  trade  card. 

Illustrated  '*Bleotrio  Bell  Fitter's  Instmc- 

Tiox  Book,"  new  edition.  Is.  Id.,  froc— B&ookam  and  Co  ,  Else- 
trieians,  Ac,  Charlbory,  Oxfordshire. 

*'Hest  is   Simply  an  Overflow  firom  the 

Einrn."  Poat  2d.— UoMrxniTs,  Camorla-atreet,  King's-read, 
Fttlham. 

MacUes.  Isimlted,  Sole  ICanufaoturers  of  ICaokie's 

Patent  Spring  coileyt,  70^000  tn  use.    Berks  Iron  Works,  Reading. 

Kidney  Oomplaints,  stone,  gravel,  iaflammation, 

Bo*anic  rr<H»iD*..  «nd  foil  instructions 7  stamps.— BOTaxic,  US,  Stock, 
well-road,  8.W. 

Steam  Ijmnch.  SSft.,  very  excellent  and  powerful 

boat  by  JoiA  S^m  ifl  White.- Apply,  J.  Cam,  New-street,  Worcester. 

J.Ijeaney  and  Son,Moulding  Letter^lCanufaotiiretB, 

16,  Langton-roaJ,  Br u  ton. 

Military  Moustache  rapidly  and  secretly  prodnoed. 

Valuable  racipc,  poat  free,  7d.— Hani%  Htghtown,  Crowe. 

Model  Boiler,  vertiosl  steel  tubular,  else  6|ln.  by 

lafin.,  teated  to  60lb.  prtssura,  brass  fittings,  perfect  order,  nearly 
new,  price  17s. ;  also  a  larger  boiler.— Lawn,  nailswortli,  Olonceator- 
shlre. 

Write  for  Kinff,  Mendham,  and  Oo.'b  (Bristol) 

new  iLLtJSTaATno  Cvrkvanvu,  6d.  Aokaowlodffod  to  bo  favnlvabls 
to  amatews.    tteo  front  page. 

**The  Wimshnrst  Machine,**  by  W.  P.  Mead- 
ham,  gives  theory  of  action  aad  maay  expotlmeato.  Post  f^oo,  ISd.— 
Kmo,  Mhmdxam,  aad  Co. 

Telephones,  Carbon  Transmitteis,  aad  parts  of  same. 

— KiHO,  MsMoaiV  and  Co.,  Bristol  (see  front  page). 

B.S.  Dry  Battery.— See  Mr.  Bottone's  opinion  on 

page  IV.    Best  and  cheapeet  battery  yet  produced. 

Mica  or   Talc  Cut  for  all  Parposes.— Mica 

chimneys,  Ac— C.  Jonnson,  140^  Charing  Cross-road,  W.C. 

Watkin'a  Bacposnre  Meter,  a  thoroiuhly  reliable 

instrument  for  phot^raphcrs,  price  16s.— Fixld,  Suffolk -street,  Bir- 
mingham. 

Watkin's  Meter.  Send  for  particulars  and  testi- 
monials from  exLorieneed  photographers  in  all  parte  of  the  world. 

Bicycle   Cement.— One  pound  very  best  Bicycle 

Cement  sent  free  for  Is.— Address  Ro»k,  Northallerton 

Brass  Name  Plate,  0  by  4|tn,,  engraved,  4s.  6d. 

Any  lixe  to  order.— OiLxas'  EMoUAvuia  WonKa,lReading. 

Brass  Window  Plate  Mannfkcturer.— Any 

shape  or  stvle  engraved,  complete.  Lowest  prices.— GiLXxa'  En- 
aXAViMo  Works,  ileading. 

Stencil  Places  for  sack,  box,  and  ticket  marking. 
Brushes  and  inks.— Oilkks'  EnonAVXno  Wokks,  Reading. 

Bbbasre's  Popular  Microscope  Slides,  6s.  6d. 

«en.    Attractive  slides  for  exhibittng.     Also  brilliant  polarising 


doven 

and  Lutrnetive  boUnical 


Buy,  sell,  or  exchange  Microscope  Slides  with 

sxRT     Eaotos,    Frami 
spatchcd.    Postage  cheap, 


HsxRT     Ebb  t  OS,    Framlingham,     Suffolk 


icope  C 

Porcig 


n    parcels    de- 


Bnffine  and  Boilar  (vertical),  1}H.P.,  tank  base 

nearly  new,  complete  £26.  X  bargain.— P.,  71,  High-street,  Sutton, 
Surrey. 

Piles  Cnred  First   Application.  —  Palmer's 

Indian  Ointment,  boxea  la.  l^d.,  poat  (keo.— Chapol  terrace.  West 
Auckland,  Co.  Durham. 

Z«athes,  Tools,  Chucks,  and  appliance^  for  plain  and 

ornamental  turning.— PnosT,  Bamer's  Mews,  Csstlc  street,  W. 

Military  Brass  Band  Instruments  for  sale, 

part  of  band,  less  than  half-price.  Cometa,  tenors,  baritones, 
euphoniums,  bombardons,  large  circular  double  base ;  elarionettes, 
trombonsa,  drums.  All  as  jfood  aa  new.  No  dente.  Ouaranteod 
perfect.    Will  send  any  or 


'Jf 


orfect.    Will  send  any  or  an  on  approval  before  purohssing.    Rare 

pportunity  for  starting  band.     Partleulars  on  application.- Addrass 

Bako  SssaiiTAni,  4,  Arthur.«troet,  Gray's  Inaroad,  London,  W.C. 


Dsmamo.  10   sandlss,  Ms.;  90  eaadlea,  IBb.;  M 

sandles,  3Ss.    List,  one  stomp.— X>.  Wai.«o»,  Hebdan  Bridge. 

Dynamo    60  candle,  45s.;  89  candles,   TOa.;    IM 

candles,  9Qs  ;  30O  candles,  160a.    List,  one  stamp. 

D  vnamo,  Manchester  type,  ringannatnre,  800  candlfs, 

£14  i  '400  caadks,  £16 ;  600  candles,  £33.    List,  oaS  otamp. 

Patent  Banilibrium  Are  Lamp,  lOOoaadlasaBd 

upwards  ftom  60s.    List  and  sag raviags,  oao  stamp. 

Dynamo  Wire  from  Is.  per  potmd ;  LaBDps  from 

as.  each ;  Punchings,  ftc— D.  Walboji,  Bafincor,  Hob  'on  Bridg*. 

"Sheet  Metalworker's  Instructor^  (Wan^4. 

Few  cop.es  cheap,  6a.  Covera  alightly  soUod.— 97,  Marqnls-coad,  N. 

Dynamo  Castings  (Sienens  and  Oramme),  whole- 
sale prices  from  2».  6d.,  Acs  These  prie«s  only  guaraatoad  f»r  this 
month.    List  Id.  stamp.— Bkakmall,  Sheetneaa. 

S.  Bottone,  Wallinvton,  Surrey,  stipplies  the 

following  Elect"tc«I  Books  aad  Apparatus.  Invaluable  to  Bloetitoal 
Am&teurs  and  Engineers. 

"Blectro-Motors:     How  Made  and    How 

Usno."    A  handbook  for  amatonrs  and  practical  men.    Poat  tttm,  Sa. 

*'  The  Dynamo :  How  Male  tfnd  Haw  TTsel." 

AU  amateurs  snould  read  this  book.    Price  3a.  6d.  post  froe. 

"Ttie  Dynamo"  oontains  tables  for  oalonlating 

the  proper  winding  to  use  for  any  output.    Is.  6d.  post  free. 

"BUotric    BelU  and   AU    About  Thea." 

Second  edition,  post  tt—  Ss.    Indispensablo  to  bell  Attors. 

Motor  Oastinrs  and  Fittings  of  all  palteaa. 

Siemsns,  ffimplox,  Msmeheotor,  aad  otkera.  Arsaatnreo,  saUAaai 
laminated. 

A  beautif  ol  litfle  Dynamo  that  lights  aaaay  two  slz- 

volt  lamps,  poot  f^o  la  bos,  Ua.  Id. 

Dynamos  of  the  Highest  Bflloienoy,  frem 

Ua.  to  £ao ;  for  Ug htiag,  platlag,  aautorteing,  aad  ssporimaatol  sra^. 

Dynamo   Oastinvs.— Beaatifal    sets    for    Ceup. 

Dynamos,  tnishod  loady  for  wire,  ISs.  eaah ;  irarraatod  officioat. 

AmmetersL  Voltmeters,  CNilvaaameters,  Sa. 

saeh.  Taocenta,  ISe.  Standard  Ohms,  Ss.  6d.  Sridgaa,  is.  UoW 
l|d.— S.  Bottom!,  WaUingtoa,  Snrray. 

Siffu-Writlnr  Made  Bssy;  also  diagrams  fc»r 

markinc  out  eight  fUl-siio  alphabets,  la.— CoPfcTxaaa,  IWIJngtaa- 
sireet,  Bath. 

Decorators'  Stencils.— 100  f6r  ts.  ed. ;  60  large 

sheetc  complete  otock>in-trads.  —  Cooltkauo,  DarUagtoa-strt«l« 
Bath  (late  Bouraemouth). 

Fretwork.    Carving,    Bepotiss^    Designs.— 100  off 

either.  Is.;  SOO Taming  Dsslgaa,  Is.— %oin.TRAaD,  Darliagtoa-ottoot, 
Bath. 

Bnffraved   Brass  Name  Plate,  on   potished 

mahogany  board,  9  by  4|,  4s.  6d.  Stencil  plates.— Joaxsox,  Bngnvor. 
Leeds. 

Bubber  Stamps,  latest  noveltiei,  lowest  prJioeBp 

be«t  quality.  Brands,  steel  scamps,  checks,  labels. — Joairsoa, 
Engraver,  L»oda. 

Unpublished  Manufiacturinr  Becipes  (with- 
out plant*)  Profits  enormou*.  7,960  teatimoniala.  Lista  froe. — 
Stamlxt  (Box  1),  Billson-stroet,  Poplar,  London. 

Dancer's  Mlcrophotos.    List  (600)  and  sample  free 

Is.  3d.— 32,  Greams-stroet,  Mosa-slde,  Manchester. 

Water-Motors  from  6a.  each.    Cheapest  aad  best 

power  for  driving  all  light  machinery.- Waltox.    Below. 

Water-Motors,  |H.P.,    pries  SOs.    List  stsmp.— 

Walton,  6,  Qocen  Anno-aireet,  Stoke-on-Trent. 

Splendid  complete  case  of  Mathematical  Drawing 

Nstsoxxxtb,  cost  £9  lOs.  j  £2  lOs.— Mato,  13^  Comyn-roaid, 
Claphsm  JuacUon. 

Clark  and  Montigue,  Electrical  and  Chemical 

Eagineera,  Cloaiostey*plaoe,  LtverpcioUroad,  N. 

Sole  agents  for  the  Osbo-Premier  Battery,  raaa 

30-100  hours  with  one  charge,  cost  of  6|d.  unit ;  suitable  for  electne 
light  instaUatlon.    Please  write  for  lists,  3  stamps. 

The  Osbo-Iisclanche  Cell,  as.  0d.  complete.   By 

means  of  this  modified  Leclancbe  a  constant  currant  can  be  saala- 
tained  far  3—4  hours  at  a  strsteh.  The  very  thing  for  small  eloetric 
lamps. 

Owing  to  the  great  demand  we  have  for  a  small  Cell, 

we  srs  now  making  small  Osbo- Premier  cells,  6in.  by  Sin.  by  iin.,  to 
yive  3  volt  3  amperes,  to  run  90  hours  constant  with  one  charge  of 
depolarleer,  price  3s.  each.  All  electrical  amatcnrs  aad  teade  ahonid 
send  for  one  of  these  cells. 

Blectric  Lamp   Stand    and  Set  of  Osbo- 

PuBxiin  CsLLS,  In  polished  case,  runs  6c  p.  lamp  90  hours  with  oaa 
charge.    Very  thing  for  drawing-room,  price  36s.,  complete. 

Small  single  Cells,  eapeoially  made  for  miners*  lamps. 

pocket  battortes,  Jtc,  each  single  cell  meaaurvs  4ln.,  llu.,  Iin.  Set  of 
six  cells  in  casa,  4in.  bv  Sin.  br  liin-,  pnce  6s. ;  gives  13  volt,  I 
ampere  for  four  hours.    Single  trial  cells.  Is.  6d. 

Special  Parcels  containing  full    instruotionv   and 

materials  for  making  ■(!)  induction  sou  and  motor,  (2)  3-eell  battery, 
(3)  model  transformer,  (4)  ammeter,  (5)  voltmeter,  IS  stamps  eaeh. 

Windmills  (suitable  to  run  sm%ll  lathe  and  dynamo ). 
We  are  new  prepared  to  supply  full  wei  -  - 
tions  for  erecting  these,  or  to  erect  same. 


—We  are  new  prepared  to  supply  full  working  drawings  and  inatrao- 
■  igth 

All   kinds  af  Blectrical  Qoods  Supplied.  — 

Clakk  and  Momtiovb,  London,  N. 
One-man  Bisachopp    Oaa-Bnffine,   good  working 

order,  new  gas  bags,  £10.    Carriage  paid  London.— Below. 

1^-watt  Dsmamo  (Austin's  "Infant**),  fitst-claaB 

floiah,  nearly  new,  £d.— Tudor  House,  Burgcss-hlU,  Sussex. 

0as-Bnffine,  Domestic  Otto.     Also  |H.P.  ditto, 

cheap.— Address  Shits,  care  of  Garlick,  WeUs-rosd,  BnstoL 

All  kinds  of  Camera  Bepairinff  and  Altexm- 

TioMs  (parte made).    Dirk  slide  moulding  4d.  per  foot  — Be'.ow. 

Additional  mahogany  Dark  Slide  %  book  p%ttera«  |, 

Bs. ;  1-1,  lis.— Allbx,  Camera  Maker,  Malicahead. 

Screw -cutting  Lathe.   5tn.  centres,  4ft   bed, 

chu:ks,  £l(.    Bargain.    Offers.— 22,  Elgin-road,  Croydon. 

Unpublished  Trade  Secrets.— All  should  see  my 

unrivalled  list,  sent  post  free.  Tcetunonials  lAnuaicrabls.— Fi.ArHKa, 
Sowerby  Brid|{e. 

Electric  Lisht  Installation  for  sale,  compriaiag 

Roper's  series  wonoi  dynamo  with  spare  armature  complete,  alon  IS 
of  th"  above  maker's 2,000e. p.  lamps,  I4aun.  carbona.  all  in  taoroodi 
working  order.  Can  b«  s»«u  by  sppolntment  any  time  — Paxoxatex 
Iluxowobtx,  Caledonia  Workc,  Bradford. 

Slide  rest,  new,   suit    3)  or  tin.    lathe,  S&s.;  4| 
circular  saw,  3s.  6d.— TupPixo.Palnswiek,  O tones  stenhire. 

Portable  Vertical  Engine  and  Boiler,  1|H,P., 

in  good  working  order,   £13  iOs.    No  roasoaablo  offsr  i    ^     '      ^ 
Caktxb,  Nsoftelds^  Blllingshurst 
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Cljt   ^ngltslj    Jlecijanic 

AND  WOBLD  OF  SCIENCE  AND  AET. 
IRIDAT,  SEPTEMBER  4.  1891. 


aOT  TO   C0N8TRTTCT  A  QTrABTEB 
CHIIUHO  CLOCK -XL V. 

{Concluded.) 

rB  'sGApa-wIied  arbor  osrriea  the  seconds 
iwnd  (if  it  is  desired  to  show  Uke 
tMondt],  and  the  front  pivot  is  made  stouter 
tad  longer  for  this  purpose.  This  beis^  to, 
thania  of  the  dial  determines  the  position 
for  the  'Bcspe-piTots.  In  "pitching"  the 
gnng  tniu,  the  centre  and  'scape- wheels 
tome  an  the  centre  line,  and  the  third  vheel 
UTiit  he  placed  either  to  the  right  or  left  to 
dapth  correctlywith  centre  and 'scape-wheels. 
fl. — The  Pasdnlnm,  fto. 
The  length  of  a  seconds  pendolum  ia  from 
3^.  to  39Jiii.  A  Hut  brass  rod,  Jin.  b^ 
tia.,  vith  a  bob  like  that  desoribed  for  the 
Wkst  clock,  makes  a  very  good  pendulum. 
il  the  recoil  escapement  is  used.  The  bob 
ii  nude  heavier,  aay  41b.  in  weight. 

A.  batter  pendulum  ia  made  by  using  pine 
«t  deal,  veil  seasoned,  and  of  a  peneotly 
AMgbt  groio.  Wood  is  less  affected  by 
bwt,  in  the  direction  of  its  length,  than 
1  niital  rod.  To  insure  good  lastonings 
*t  either  end  in  so  soft  a  vood  as  deal, 
ih«  rod  most  be  sabetantial.  say 
W  )m.,  and  oval  in  section.  Each  ei 
uittad  for  an  inch  or  two,  and  a  brass  plate 
pimsd  in  aecorelj.  The  suspension  spring 
ututened  to  the  top  piece  by  pinning,  as  i 
Rg.  91.  The  brass  plate  in  the  lower  end  i 
uotinued  to  form  a  screw  for  raising  and 
lovuing  the  bob.  Two  thin  brass  plates, 
01*  DD  either  aide,  are  pinned  to  the  rod, 
vbere  the  cratch  engages,  and  the  slot  is  cut 
tinrngh  the  two  from  front  to  back.  The 
bob  for  this  peudnlnm  is  the  same  as  with  a 
Mtlnid.  The  rod  must  be  either  polished 
gr  Tunished,  as  a  protection  from  damp. 
Tk  temparature  error  of  such  a  pendulum 
ia  vary  alight.  If  the  going  train  and 
wapeiaent  of  the  clock  are  really  well  made, 
Bd  the  "  dead-beat "  form  used,  it  may  be 
Moiidared  worth  while  to  make  a  true 
omjieMation  pendulum.  The  merourial 
ten  ia  both  expensive  and  awkward  to 
^udle,  besides  which,  it  is  not  so  cor* 
ntt  u  metallic  rod  compensation.  The 
tol  rod  is  afleotod  more  quickly  by  a 
dasge  in  the  temperature  than  the 
jlui  jar  and  mercury.  I  shall  there- 
t<m  pass  over  this  form  in  favour  of 
Ihw  in  which  the  relative  expansion 
4Bnect  metal  rods  is  used.  Either  bi 
Ml  iteel,  zino  and  steel,  or  copper  and  steel 
tube  used,  The  easiest  to  lUHke  is  un- 
Joubtedly  a  brass,  or  copper  andsleel,  "grid- 
"W  "  pendulum. 

It  is,  perhaps,  needless  to  tall  readers  of 
8»E.\0L1SH  Mechasic  that  different  metals 
|>paod  and  contract  under  the  influence  of 
h«t  and  cold  in  varying  degrees.  Thus 
u  I'ii  affected  than  either  brass, 
,,-,  or  sine.  This  fact  is  taken  advautdge 
«  in  dock  pendulums.  The  effect  of  a  rise 
^  'fl*  in  the  temperature  on  a  pendulum 
Mring  a  plain  metal  rod,  is  to  slightly 
*>ethcn  it,  and  cause  it  to  vibrate  slower, 
^nspensbn  spriog  is  also  lengthened  and 
"aj"!  ioinewhat,  which  adds  to  the  original 

Ihe  relative  espansions  of  steel,  copper, 
™>.  aaa  zinc  are  aa  follows  i— 

*»d 1,000 

ifPPw I,7fi9 

««• 1,«7 

^ 2,H0 

Fma  this  table  it  will  ba  seen  that  by 
**«  »  rod  of  steel  (which  expaada  in  a 
"»u»»rd  direction)   and  rods  of  brass  (to 


ixpand  upwards),  the  bob  can  be  made 
stationary. 

Fig.  106  shows  a  brass  and  steel  "grid- 
iron compensation  pendulum.  The  dark 
rods  represent  steel,  and  the  light  rods  brass. 
They  are  of  such  a  length  that  all  the  steel 
rods  added  together  are  in  the  proportion  of 
1,000  to  1,877  to  the  collective  length  of  the 
brass  rods.  Equal  pairs  are  of  course 
counted  as  one  rod. 

The  rods  are  best  made  of  oval  drawn  wire 
about  Ain.  wide  by  iin.  This  ia  the  smallest 
size  capable  of  safely  carrying  the  weight  of 
the  bob.  They  are  supported  at  intervals 
'  brass  tie-pieces  througboat  their  length. 
"""  ties  or  supports  must  only  be  fisea  to 

rof  rods,  allowing  the  rest  to  slide 
If  the  centre  rod  is  steel,  and  the 
pairs' of  brass  and  steel  rods  on  either  side 
24in.,  2&ia„  and  2Qin.  respectively,  the 


K 


of  pendulum  the  total  length  of  steel  tod  moat 
be  a  little  more  than  twice  the  length  of 
ino  tube,  in  the  exact  proportion  of  thfl 
iva  expansion  of  the  two  metals  ^yeain 
the  table  above.  I  may  say  that  this  la  the 
form  of  pendulum  now  considered  the  most 
reliable  for  regulaters,  and  also  itisthftfoim 
used  in  the  Westminster  clock. 

A  very  simple  form  of  compenaation  pen- 
dulum is  made  by  using  a  wood  rod  fitted 
with  screw,  nnt,  and  woenei  at  the  lower  end, 
and  provided  with  a  lead  bob  in  the  form  of 
a  heavy  tube.  The  bob  rests  npon  the 
washer,  and  of  course  expands  in  an  upward 
direction.  The  degree  of  compensation  in 
this  cose  depends  upon  the  height  of  the  bob, 
which  should  be  about  10  to  12in.  in  height. 
An  inch  lower  than  the  centre  of  the  bob,  in 
fhia  case,  can  be  taken  as  the  centre  of  oscil- 
lation. Ally  of  these  pendulums,  if  used  ia 
combination  with  the  dead-beat  escapement, 
may  be  made  considerably  heavier  than  with 
the  teooil  form — say  about  6lb.  A  great 
deal  ol  useful  information  about  compensa- 
tion pendulums  will  be  found  in  Bntten'a 
"  Handbook  for  Watch  and  Clockmakare." 


y^^. 
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compensation  will  be  as  nearly  perfect  as 
possible. 

Fig.  106  is  not  a  copy  of  any  existing 
pendulum,  but  merely  shows  the  prin- 
ciple upon  which  such  penduluma  are 
constructed.  The  dark  rods  are  steel,  the 
light  ones  brass.  It  wiU  be  seen  that 
the  expanaion  of  the  brass  rods  raises  the 
bob,  while  the  steel  roda  lower  it,  and  tb^re 
being  approximately  SOin.  of  braas  and  94in. 
of  steel  (in  proportion  of  1,000  to  1,S77 
about),  the  effect  of  the  total  expansion 
upon  the  position  of  the  hob  ia  nil.  Tbe 
fancy  of  tbe  maker  enters  largely  into  tbe 
design  of  a  gridiron  pendulum,  mostly  with 
a  view  to  making  an  otherwise  rather  un- 
sightly piece  of  mechanism  neater  and  more 
presentable.  If  copper  and  ateel  rods  are 
uaed,  they  will  have  to  be  rather  longer,  on 
account  of  the  difference  of  exnaueion 
between  copper  and  brass.  Zinc,  being  a 
soft  metal,  cannot  very  well  be  used  in  com- 
bination with  steel  in  the  form  of  rode.  It 
is,  therefore,  used  as  a  tube  outside  the  ateel 
rod.  From  the  top  of  the  tube  depend  other 
steelrods.whichsupportthebob.  luthisforra 


For  these  pendulums  a  stouter  support  will 
be  needed  than  was  used  in  the  bracket  clock ; 
also  the  crutch  can  with  advantage  be  made 
longer— say  6in, 

Fig.  107  shows  dimensions,  &a.,  of  a  suit- 
able bridge  for  a  seconda  pendulum. 

The  rest  of  the  movement  will  be  the  same 
as  in  the  bracket  clock.  It  ia  firmly  bolt«d(bj 
means  of  the  two  bottom  pillara]  to  a  stout 
seat  board,  preferably  of  oak.  In  this  board 
slots  are  cut  to  accommodate  the  lines,  and 
alM  a  space  at  the  rear  to  free  the  pendulum. 
The  Beat-board  reats  upon  blocks,  or  in 
grooves,  in  either  eido  of  the  case,  ao  as  to 
allow  of  remova;  from  the  front. 

It  has  already  benu  pointed  out  in  thoao 
papera  that  all  clock  casea  mual  stand  firm. 
And  this  ia  even  moro  imperative  in  the  caaa 
of  a  seconds  pendulmn  cluck,  if  good  lime  ia 
to  be  got  out  of  it.  If  it  stands  upon  the 
floor  it  must  alao  be  firmly  nailed  or  acrewed 
to  the  wall  near  tbe  ton.  If  it  hangs  on  the 
wall,  care  must  be  taken  that  it  do>-s  iiot 
rock  in  the  slightest  upon  its  supports,  and 
it  must  also  be  fixed  at  the  bottom. 

Any  remarks  as  to  shape  and  size  of  the 
case  would  be  uaelees ;  it  must  be  left 
entirely  to  the  fancy  of  the  maker.  As  in 
the  bracket  clock,  whatever  the  design  may 
be  it  must  be  dust-tight,  and  at  thj  eame 
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time  provided  with  outtets  for  the  sound  of 
bellB  and  gong. 

This  oompletos  the  description  of  the  Chiming 
Clock.  Although  I  have  reoeiyed  numerous 
letters  from  readers  who  have  Buooesdully 
completed  the  bracket  dock,  I  am  afraid  a 
great  many  have  been  frightened  by  the 
amount  of  work  in  it,  but  would  not  mind 
trying  their  hands  at  a  simple  timepiece 
haying  neither  striking  nor  chiming  work. 
Such  readers  will,  witu  care,  be  able  to  find 
the  information  they  require  from  the  de- 
scription of  this  rather  complicated  clock, 
takmg  only  those  parts  rdating  to  "  going  " 
trains,  escapements,  pendulums,  &o.  It  was 
my  intention  to  make  these  papers  as  com- 
plete as  possible,  that  they  mignt  be  of  service 
to  other  readers  besides  those  actually  making 
the  dock  described,  and  I  trust  I  have  suc- 
ceeded in  so  doing. 


eXOLOOT  FOR  STTJBENTS. 

By  Bdwabd  Atxlino,  D.Sc  Lend.,  Fellow  of 
Univernty  Coll«ge,  London. 

Chapter  XIII.— Bocke  and  Kinerala. 
{Continued.") 

THE  erast  of  the  earth  is  made  up  of  rocks  ; 
the  rocks  are  made  up  of  one  or  more 
minenlB ;  the  minerals  of  one  or  more  chemical 
sabfltanoes ;  and  these  last  of  one  or  more 
chemical  elements.  In  the  preceding  chapter 
certain  simple  chemical  details  were  given 
necessary  to  the  miderstanding  of  the  mineral 
composition  of  rocks. 

In^  this  chapter  the  most  important  rock- 
forming  minerals  will  be  noted,  and  then  a 
clsssification  of  rocks  will  be  given. 

Kinerals. 

The  four  most  important  minerals  have  already 
been  mentioned  by  way  of  illustrating  the  chief 
kinds  of  chemical  compounds  that  enter  into  Uie 
composition  of  minerals.  They  are  felspar, 
quartz,  mica,  talc.  The  large  proportions  in 
which  they  enter  into  the  formation  of  the 
earth*s  crust  will  be  seen  from  a  gluice  at  the 
subjoined  table,  giving  the  mineral  percentage 
compodtion  of  that  crust. 

Taslb  IV. 

100  parts  of  the  earth's  crust  contain 
48  of  felspar. 
35  of  qufldrta, 

8  of  mica. 

5  of  talo. 

4  of  all  other  rooks. 

Felspar  is  derived  from  the  Gennan  felt,  a 
rock.  "Spar"  is  a  common  English  termina- 
tion, meaning,  and  often  even  used  as  a  distinct 
word  for,  rock.   Felspar  is  a  silicate  of  aluminium 
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[Al,3  (SiO^],  with  which  are  associated  silicates  of 
potassium  (K^O,)  and  sodium  fNaaSiO,) 
always,  and  in  some  cases  silicates  ox  calcium 
(CaSiOi)  and  magnesium  (MgSiO,). 

Here,  once  again,  let  me  ixisist  upon  the 
absolute  necessi^  of  the  student  having  actually 
before  him,  as  he  reads  this,  and  as  he  reads 
what  follows,  a  specimen  of  the  particular 
mineral  under  consideration.  With  a  piece  of 
felspar  before  his  eyes,  and,  still  better,  in  his 
hands,  he  will  really  understand  the  meaning  of 
what  he  reads.  Even  if,  although  this  ought  not 
to  be  the  case,  he  cannot,  for  the  moment,  get  hold 
of  a  piece  of  felspar,  a  piece  of  granite  is  sure  to 
be  obtainable.  The  glassy,  softer  crystals  in 
this,  so  soft  that  they  can  be  scratched  by  a 
knife,  are  crystals  of  felspar. 

A  crystal  is  a  body  that  always,  under  similar 
circumstances,  assumes  a  definite  geometrical 
shape.  All  crystals  can  be  referred  to  one  of 
some  six  systems  of  geometrical  form.  And 
these  systems  turn  upon  the  numb<ff  and  the 
inclination  to  each  other  of  imaginary  straight 
lines,  or  axes,  around  which  the  molecules  of  the 
crystal  appear  to  be  arranged.  A  cubic  crystal — 
e.g.,  has  its  molecules  grouped  around  three 
axes  all  of  equal  length.    Two  of  these  are  in 


the  same  plane,  that  of  this  paper,  e.g.,  are 
vertical  and  horizontal,  and  therefore  are  at  right 
angles  to  each  other.  The  third,  of  the  same 
length  as  each  of  the  others,  is  in  a  plane  at  right 
angles  to  theirs,  and  runs  through  the  point  of 
their  intersection,  as  if  a  pin  were  stnck  ver- 
tically through  this  paper. 

The  student  riiould  arrange  three  pieces  of 
wood  in  the  way  in  which  these  three  axes  are 
arranged.  If  their  points  are  then  joined,  say  by 
threads,  the  edges  of  a  regular  cube  are  formed, 
and  if  the  space  between  these  is  imaged  filled 
up  with  solid  matter,  you  have  the  image  of  a 
cubic  crystal. 

The  diJOPerent  systems  under  which  all  crystals 
can  be  arranged  depend  upon  the  number,  the 
length,  and  the  inclination  of  their  axes.  And 
these,  again,  determine  the  planes  alon^  which 
the  crystals  will  easily  split— i.e.,  their  planes  of 
cleavage. 

There  are  two  groups  of  felspars,  depending 
upon  the  nature  of  their  crystals.  In  the  one 
group,  one  of  the  three  axes  is  obliquely  inclined 
to  the  other  two,  and  the  planes  of  cleavage  of 
the  crystals  are  always  at  right  angles  to  each 
other.  This  group  is  the  orthoolastic  group. 
opOoc  (orthos),  straight ;  KXaffroc  (klastos),  broken 
in  pieces. 

In  the  other  group,  all  the  three  axes  are 
obliquely  indjned  to  each  other,  and  the  planes 
of  cleavage  are  also  oblique  to  one  another.  This 
group  is  the  plagiodastic  group.  "rrXayiog 
(plagios),  slanting. 

Quartz  is  pure  silicon  dioxide,  or  silica  (SiOJ. 
Rock  crystal  is  the  transparent  form  of  it,  and 
opal,  amethyst,  and  topaz  are  coloured  forms. 
The  student  should  compare  a  piece  of  pure  quartz 
alone  with  the  small  hard  crystals  of  quartz  re- 
sisting the  knife  in  a  piece  of  granite. 

Miea  {mieoy  1  glisten)  is  made  up  of  silicates  of 
aluminium  [Al,3(SiOs)]  and  potassium  (K^SiO,), 
with  those  of  magnesium  (MgSiO,)  and  iron 
[FeSiO,  or  Fea3(SiO,)].  The  glistening,  scaly 
crystals  in  g^ranite  are  mica  cryst^s.  This  mineral 
is  the  softest  of  the  three  present  in  granite,  and 
is  easily  cut,  or  sectile.  Secto,  1  cut.  Mica  is 
readily  split  up  into  the  thin  transparent  plates 
that  everyone  has  seen  over  the  gaslights  of 
chandeliers. 

TalciB  a  silicate  of  magnesium  ^MgSiOJ, 
whitish  green  in  colour,  and  resembUng  mica. 
Like  mica,  it  is  soft  and  sectile,  and  transparent 
in  thin  plates.  But,  unlike  mica,  it  is  non- 
elastic,  and  generally  occurs  in  masses  not  in 
crystals.  It  is  amorphous,  a  (a),  without ;  ftop^rj 
(morphe),  form.  And,  as  we  have  seen,  their 
chemical  composition  differs.  Talc  can  be  bought 
in  the  shops,  as  it  is  in  much  request  in  the  uts. 

After  these  four  chief  minerals,  the  other  most 
important  forms  are  flint,  chert,  hornblende, 
augite,  actinolite,  asbestos,  soapstone,  serpen- 
tine. A  word  or  two  upon  each  of  these.  With 
the  exception  of  the  first  two,  familiar  to  every- 
body, the  members  of  this  group,  more  even  than 
the  four  chiefs,  need  ocular  and  tactile  observa- 
tion, as  they  are  less  frequently  encountered. 

Flint  is  impure  silicon  dioxide  or  silex  {^ilex, 
flint),  occurring  in  irregular  amorphous  noaules, 
generally  surrounded  by  chalk.  At  the  place 
where  I  am  writing — St.  Margarets  Bay — and 
all  along  this  south-eastern  and  southern  coast, 
these  flmts,  with  their  chalk  envelope,  abound. 

Chert  IB  a  mixture  of  flint  (SiOi)  with  lime- 
stone (CaCO,).  It  is  alwajrs  amorphous,  occurr- 
ing in  nodules  or  concretions,  or  irregular 
masses. 

Hornblende  is  thus  named  from  the  fact  that  its 
fracture,  Le.,  the  aspect  of  the  faces  exposed 
after  cleavage,  is  homy  and  glistering.  Blenden 
(German),  to  glisten.  It  is  made  up  of  silicates 
of  aluminium  [Al,3(SiOs)],  iron  (FeSiOJ  the 
largest  constituent ;  magnesium  (MgSiO,)  calcium 
(GaSiO,).  It  is  dark  green,  or  idmoet  black  in 
colour,  gives  forth  a  peculiar  odour  when 
breathed  upon,  and  occurs  in  some  granites  as  an 
addition  to  the  usual  quartz,  felspar,  and  mica. 
The  granite  of  Guernsey,  and  of  Mount  Sorrel 
in  I^icestorshire,  and  that  of  the  celebrated 
quarries  of  Syene,  in  Egypt,  all  contain  horn- 
blende. 

Augite  is  thus  named  from  the  Greek  word 
ahyfi  (aug€),  lustre.  Like  hornblende,  its  very 
near  ally,  augite  is  made  up  of  silicatos  of 
aluminium,  iron,  magnesium,  and  ealeium  (the 
largest  constituent).  It  is  always  hearier  uian 
hornblende,  and  of  similar,  but  generally  lighter 
colour.     It  is  very  frequent  in  igneous  rocks. 

Actinolite,  'acrtc  (s^tis),  a  ray ;  \i9oq  (lithos), 
I  a  stone.    Another  near  ally  of  hornblende.    It 


consists  of  exactly  the  same  silicates,  only  tiist 
actinolite  has  very  little  aluminium,  much  lea 
iron,  and  much  more  magnesium  than  horn- 
blende. Its  dark  green  crystals  are  radiatmg  or 
thomlike.  It  occurs  in  large  quantities  in  soma 
slates,  which  are  known  as  actinolite  slates. 

Asbestos,  a  (a),  without ;  cr^ccrroc  (sbestos^, 
consumable.  A  fibrous  Tariety  of  homUends 
used  by  the  ancients  to  make  incombostible  cloth. 
It  occurs  as  mountain  wood,  mountain  cork,  &c 

Soapntones  are  sectile,  greasy-feeling  mineralB, 
that  owe  their  feel  and  name  to  the  presence  of 
steatite  (stear,  fat).  Steatite  is  like  talc,  a  silicate 
of  magnesium. 

Serpentine  ts  another  magnesium  silicate,  of 
green  or  blackish  green  or  purple  colour  (hence 
the  name  serpentine).  The  darker  hues  are  due 
to  the  presence  of  haematite  (see  preceding 
chapter).  Serpentine  occurs  in  very  early  rock 
— '*  primitive  rocks  *'  as  they  are  called. 

Olaaaifioation  of  BoduSb 

Hocks  may  be  classed  in  many  very  different 
kinds  of  ways ;  the  chief  methods  are,  however, 
four.  According  to  their  chemical  compositioa, 
chemically ;  according  to  their  minaalogica> 
composition,  mineralogically  ;  according  to  their 
physical  structure,  physically ;  according  to  their 
mode  of  origin,  geologically.  Really,  as  usual, 
all  these  different  methods  gradate  one  into  the 
other,  and  in  the  plan  now  to  be  followed,  tbe 
student  will  see  ^hat,  although  primarily  the- 
system  of  classification  is  baseid  upon  the  geo- 
logical origin  of  the  rocks,  yet  chemical  and 
mineralogical  and  physical  differences  and  dis» 
tinctions  will  be  used. 

The  system  of  classification  now  to  be  coa* 
sidered  will  be  more  easily  followed  if  the  student 
keeps  before  him  Table  Y.,  a  teble  of  rock 
classification. 

TABLE  V. 

(Gnnito 

(Granitio  ]  Syenite 

. . . .  {  Greenstone 
( Clinkstone 
/Trachyte 
I  Lava 

.Volcanic <  Sooriaa 

i  Pamioe 


o 
o 

P4 


9 
I 


Trappean 


Of  two  /Non-schistose 
or  more  < 
minerab  ( 


Schists 


VObddian 
..Gneiss 

!  Mica-schist 
HomUende- 
■ohtst 
Talc-schist 
fQoartsoee 
Ciystallins 
limastoae^ 
/  Hydrogen  oxide . .  loe  ^ 

Sodiumchloride  [  ^^^^ddoride- 

Alum 
. . . .  f  Nitrates 
I  Gypsum 
/Orainary 
iTravertma 
....</  Oolito 
iMarUe 
(^Dolomite 
MetaUio  ores  . . .  .Metallic  eras 

Sand 
Gravel 

^'"'iSSSiSLous^BoSl'- 
■wnaoeous  ^  g^dstons 

Cooglomerate- 


CiTstal- 
une 


Other  salts 


Limestone 


Clastic ..  (  Axgillaceous  .. 


Organic 


^Loam 
Mud 
Clay 

sat 

TiU 

Shale 

Slate 

BCari 

Microsoopio 

esrtk 

Coal 
/Chalk 
^  Coral 

Shell  beds 

Goano 
Bonebrsocist 


The  first  bxoad  distinction  of  rocks  is  into' 
Aqueous  and  Igneous,  with  the  inevitable  transi- 
tion form  between  these  two,  the  Metamoxphic^ 

The  igneous  rocks  are  Ihose  that  owe  their 
origin  to  the  action  of  ^i^^  to  that  process  of 
powerful  upheaval  and  outburst  from  within 
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(Imjj  Explained.  The  igneous  locki  form  the 
iMllff  pirt,  but  itill  a  Toiy  large  pfttt,  of  the 
tat  >t  the  Mrth.  They  are  jiot  Mdimeotary, 
M  u«  due  to  apbeavaL  They  are  not  Btntifiad. 
Tbf  an  not  f  oimlitBroiu. 
ncH  igneons  rooki  at  once  &U  into  two 
:   lh«   Flntonio   (Plolo,    god  of  hell), 


fKBsd,  plntonic  rocka,  and  the  younger,  leal  deeply 
bved,  Tolcanio  n>cka  are  due  to  the  diflerent 
•wHityr^t  nnder  which  the  oriainAlIy  molten 
■Htt  of  both  kindi  hai  cooealiiuted.  In  the 
OM  cj  the  platonic  loclcB,  the  nte  ol  cooling  has 
hm  ilov,  and  the  conaolidation.  Hm  been 
(BJoal,  ud  haa  taken  place  under  great  prea- 
■n  Hence  the  crystalline,  coane- grained 
tndia*  of  the  plntonic  rocks.  In  the  case  of  thn 
idcmic  rooks,  the  rate  of  cooling  has  been  tut, 
ai  the  conaolidation  baa  been  rapid,  and  has 

,  atUtn  place  nnder  great  prMHure,  but  in  the 
D.  Uflue  aveeicular  stractnre  (as  in  pamioe], 
*k  duinlegTated  [as  in  aoorin?),  or  a  Titreona  or 

,^(uaiab*idiaii].    rmeu/a,  a  little  bladder ; 

'  "W",  gUssy ;   m^moi'DC  (opsianoa),    connected 
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■^  lod  tlie  plntonic  below,  are  the  more  or 
laietical  dykea  and  reina  (p.  27)  of  igneoua 
^  TbtseeonoectingiKiieoas  masses  Tunning 
wngk  older  rocka  are  called  iotrusiTe,  Fig.  35. 
Tki  eqoeoiu  rocks  (clay,  e.g.)  are  those  that 

Ibcii  origin  to  the  action  of  water — to  that 
fuai  oi  denodation,  transfer  and  deposit  upon 
•^•^  -9  much  stress  has  already  been  laid.  The 
rocks  form  the  largest  port  of  the  cnut 
«lis«srth.  They  are •e^nentaiy.Le.,  formed 
Mb>  dspoot,  B»  sediment,  of  matter  either  in 

"  Ion  or  in  aolotion.  They  are,  as  a  rule, 
i,  or  made  np  of  suocseaively  deposited 
*°^  Tbsyara  aJmost  inallcaaes  fossiiifetniw, 
•Matain  fossils.  Fero,  I  carry.  After  deposit, 
■7  ba*e  b«en  consolidated  by  pressure.  As 
jWthsipected  from  that  which  wu  said  in 
^^(srXI.,_eTeryoneof  those  deflDitions  of  an 
1MM  rock  is  brakan  through  by  some  one  or 
**"  ol  lie  rocks  that  are  ondoubtedly  of 
gwoi  GFTigin ;  bat  in  the  main  the  defluitions 

TsstMtilshls  tisnsitlon  between  the  aqueous 
^>t»Na>  rocks  is  furuisbed  by  the  metamoi- 
j"'"^  P'Ta  (mstaj,  acroaa  ;  fiop^ii  (morph6), 
*l  Tlisse,  gneiss,  e.g.,  are  myrtaillno  and 
•fjaBlilepoBs.  like  the  ^atonic  ;  but  they  are 
•bW,  Uke  the  aqueoas.  They  may  be 
2^"a«  aqoMMis  rocks,  originally  deposited 
■UboiI  sod  afterwarda  tnuisformed  or  meta- 
*po«(dhr  the  action  of  boat. 

^Jtt^plsrs  that  follow  this  one  will  be 
2|'Tds*i*ted  to  an  account  of  the  igneoos 
■tMtaoiphic  lOckt.  So  thfUf  hereitod  now, 
OMi  nlj  Mte  tbs  dkief  forms  of  them. 


The   plntonic    rocks   are   either   gmnitic   oi 

trappean.  The  granitic,  represented  by  granite, 
syenite,  and  porphyrr,  are  older  than  the  trap- 
pean.  The  latter  derive  their  name  from  the 
Swedish  word  Irappa,  a  stair,  because  of  the  fact 
that  many  of  the  rocks  belonging  to  this  groop 
occur  in  large  tabular  masses  of  nneqaal  eitei ' 
so  that  they  appear  as  a  luccasmon  of  steps  .. 
terraces.  The  tnppean  rocka  include  basalt, 
greenstone,  clinkstone. 
The  Tolcaoio  rocks  are  trachyte. 
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form  really  between  the  trappaan  and  the 
volcanic,  lava,  scoria,  pamice,  obsidisn. 

The  metsmorphic  tocIeb   can  be  divided 

two  main  groups.  The  rocks  of  one  set  contain 
two  or  more  minerals  and  are  schiatoae,  i.e., 
fissile  as  well  as  cniitalliaB.  (rxnTrac  (acbistoa) 
split.  This  group  inclades  gneiss  and  the  three 
schists,  mica,  hornblende,  and  talc. 

The  rocks  of  the  other  set  oontun  only 
mineral    and    one    chemical    compounl.      This 
group  includes  quartzose  rocka  (SiO,),  clay-slate 
(Al,3SiO,),  crystalline  limestone  (CsCO,). 

As  was  said  above,  the  next  two  chapters  will 
be  devoted  to  a  more  detailed  account  of  theae 
plutonic,  volcanic,  and  mstamorphic  rocks,  whose 
names  only  are  given  in  the  text  and  in  the  table. 

The  aqueous  locka  fall  into  two  eroupa — the 
crystalline  and  the  fragmental  or  clastic.  The 
crystalline  aqueous  rooks  include  ice  ;  sodium 
chJoride  in  its  various  forms ;  other  salts,  snob 
OS  alum,  a  sulphate  of  alominiunt  and  potassium 
(KAI280,)  ;  nitrates  of  potassium  [nitre,  ENO,] 
and  of  sodium  (NaNO,)  ;  gypsum  or  calcium 
sulphate  (CaSO,) ;  limeetonM  (CaCO,),  in  the 
form  of  ordinary  compact  limestone,  travertine, 
oolite,  marble  and  dolomite ;  metallic  ores. 

The  aqueous  rocks  that  are  not  deposited  in 
the  form  of  crystals  are  called  clastic  or  trmg- 
mentary.  jcAaoroc  (klaatoi),  see  above,  is  the 
Greek  word  (or  braken.     The  okatic  rocks 
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grouped  under  the  siliceous 

sand),  including  land,  gravel,  shingle,  boulders, 
sHudstone,  grit,  conglomerate,  brmicUai  argU- 
Uceoas  (ar^tfJs,  clay),  including  loam,  mud,  clay, 
ailt,  till,  shale,  slate,  mul;  prganic — i.e.,  those 
formed  by  deposits  of  vegetable  or  of  animal 
origin — including  "microscopic  earth,"  all  the 
furms  of  coal,  chalk,  coral,  ahsll-beds,  guano, 
bone  breccias. 

Soma  of  these  aqueous  rocks  need  a  few  words 
of  dewiiption,  and  with  that  this  chapt«T  will 

Under  the  limestones  we  find  five  forms.    The 
ildinsiy  (vwiiact  lyiwstoae.  cwlfa ,  jor  . 
csmment.    Tffvirli'it  Uaamed  Jrpm  * 


a  them  of  thi«  form 


of  the  word  TihnrtinnB,  a»  this  form  of  limestono 
is  met  with  at  Tibur,  near  Rome.  It  is  a  white, 
porous,  concretionaiy  rock,  depodted  from  solu- 
tion to  the  water  of  the  river  Auio,  as  result  of 
the  passing  off  of  the  free  carbon  dioxide  (see 
p.  375).  Travertine  is  formed  here  and  at  oUier 
places  in  Italy  with  great  rapidity,  and  in  a  few 

tears  hardens  into  an  excellent,  light  yet  durable 
uildingstone.  It  has  been  used  in  the  cupola 
of  8t.  Peter's,  at  Home. 

Oolili  is  dsrived  from  uoi-  (oon),  an  egg :  XiCof 
(lithoa),  a  stone.  A  limestone  made  up  of  smaQ 
rounded  particles  like  the  eggeorroeof  Qsh,  The 
calcium  carbonate  has  been  cryetallised  out  upon 
and  deposited  around  grains  of  sand  as  nuclsL 
In  the  centre  of  each  rounded  mass  a  small  grain 
of  sand  will  generally  be  found.  We  shall  see, 
when  we  come  to  the  s*  '  -•  .i.- -».!-• ---i--j 
cal  tomiBtiouB,  that  ct 
oolitic,  from  the  preralen 
of  limestone. 

Marble  is  the  nsme  given  to  any  linteatone 
capable  of  taking  a  fine  polish.  Afott  of  it  is 
of  aqueous  origin,  but  soma  [see  above,  crystal' 
line  limeatone)  is  metamorphic. 

Dolemiit  (see  Chapter  XII.)  is  a  magnesian 
limestone. 

Passing  now  to  the  clastic  aqueous  rocks,  the 
siliceous  or  arenaceous  include  the  following : 

Smd. — Water- worn  partidee  of  silicon  dioxide, 
the  result  of  the  wearing  down  of  other  tocks. 
For  the  most  part  it  condsts  of  quartz  (rnjna. 

Grarei. — Water  worn  fragments  and  pebhlee, 
mostly  of  silicon  dioxide,  vsryiog  in  size  from 
that  of  a  pea  to  that  of  a  hen's  egg. 

Shinglt. — Water-worn  rock  fragments,  larger 
and  less  rounded  than  those  of  gravel. 

Baulderi  (see  Chapter  XI.)  —  Water-wora 
massive  blocks  of  stone,  often  many  tons  in 
weight,  that  have  generally  been  deposited  where 
they  are  found  (perched  blocks,  Chapter  XI.]  by 
the  melting  of  iceberga  or  glaciers.  In  Fig.  36 
a    Greenland   glacier   is   ^own    with  iceberg* 
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detaching  UtemMlree  from  it.  In  an  eaiUar 
Qgure  was  shown  a  piclkre  of  an  iceberg  carrying 
rocka.  The  student  will  bear  in  mind  that 
gtaders  themselves,  as  well  as  their  detached 
beigs,  also  carry  and  drop  boulders. 

Sinditont  is  consolidated  sand  (see  Fig.  37). 
The  partiolea  have  been  forced  together  by  great 
preasure  and  cohere,  or  they  are  held  together 
by  cementing  matters,  such  as  lime  (CaO},  clay 
(A!,3SiOJ,  iron  oiffle. 

Qrit  is  a  sandstone  withtbe  particles  unusually 
hard  and  angular.  These  grits  are  of  use  in 
griudatoneB  a^  miUstones. 

CatghiHtraU.-^-aA  aa  sandstone  ia  consolidated 
Band,  so  is  conglomerate  consolidatad  gravel. 

Srtcciai — irtccia  [ItaliiUi],  a  crumb.  Bocka 
mnde  up  of  angular,  irregular,  not  watsr-worc 
fragments. 

The  argillaceous  aqueous  rocka  include  tha 
tollowiog:  — 

Loam. — A  transition  rock  between  the  argil- 
laceous and  the  arenaceous  rocks.    It  is  a  friable 

ixture  of  clay  and  sand. 

Mud. — The  fine  matter  worn  down  by  water 
from  minerals,  vegetables,  and  animals,  carried 
aivay  by  water  and  deposited  at  the  bottoms  of 
poou,  iakas,  the  mouths  of  riven,  and  the  bedr 

Clay. — Like  mud  in  all  particulars,  bat  that  it 
is  only  aluminium  ulicate  (A1,3SiOJ,  contains  no 
vegetable   or   animal  matter,    is   solid,  tough, 

diJ(.— MiscelLineous  matter  deposited  In  lakes, 
bays,  estuaries,  and  still  water  generally.  It 
may  consiit  of  sand,  mud,  clajr,  ana  other  rodn. 

Till. — The  Scotch  name  onginally  given  and 

_..iGe  generally  used  tor  the  better-named  boulder 

«kv,  .pA.n  msbatiSed,  non-tsssiUfBrMUolay  mic 

MTKifitiea' Mill  in  (be  northern  fait»  of  foKopst  WMpMttsl 
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with  the  "emtica"  or  bonlden  already  de- 
■cribed,  and  gensiBlly  mclnding  many  irr^olar 
fngmuita  of  rock.  It  u  clay  with  Band,  the 
leimt  of  the  wearing  down  of  older  rocka  by  the 
gbder  atrsamB  (Fig.  38). 

Sialt. — Conaolidatad  mnd  presenting  a  lami- 
nated rtrnoture,  which  clay  never  preeenU. 

Slat*. — A  hard,  lamiosted,  Mmi-ciyataUine. 
fitrileiock. 

Itarl  ia  a  tranaition  rocli  between  the  argil- 
laceona  and  the  caloaieoiu  or  limestone  rocki. 
It  ia  a  friable  mixtnre  ot  clay  and  limestone. 

The  o^anio  rock*  include  the  following  : — 

Mier^ttapie  or  Infiutnai  mfIA.—TIm  organic 
Tocki  an  of  Tegetable  origin,  or  of  animal  origin, 
orof  both.  The  distinction  between  the  vege- 
taUe  and  th«  anlmnl  kingdom  is,  u  was  noted 
abore,  an  artifldal  one.  The  lower  memben  of 
the  two  eo-called  kingdoms  gradate  into,  and  are 
ultimately  not  diitingmahable  one  from  the  other. 
In  (act,  there  are  many  Eoologista  and  botanitta 
who  make  nae  of  a  group  of  organic  beings 
between,   or  rather  belaw,  both  the  kiagdoma, 


eenting  the  ancestral   forma 

plant*  and  animals.  This  group  is  called  Protiita, 
bom  ir/ioToc  (protoa),  fint 

It  is  interesting,  therefore,  to  find  that  the 
first  organic  rock  is  one  formed  by  the  remains  of 
Texy  lowly  organiems,  that  would  be  placed  by 
some  very  fu  down  in  the  vegetable  and  animal 
kingdom  respectively,  by  others  in  Uus  yet  lower 
group  of  FrotiitB. 

llicrascopic  earth,  badly  called  infusorial  earth, 
appear!  in  the  variont  forma  of  tripoli  polishing 
■hnie  (Tripoli  and  Bohemia),  the  monnUin  me<L 
of  Iceland  and  Lapland,  the  white  earth  of  the 
Ametioan  Indians,  the  thick  layers  occurring  in 
the  ertnary  of  the  Elbe,  and  the  pl^ns  of  the 
Anaioo  (edible  clay).  In  all  these  caaea,  the 
rock  oonsists  of  countless  millions  of  siliceous 
shells,  Tig.  39.  These  are  the  esses  or  oovenng* 
of  certain  very  simple  orgaoised  beings,  kcowu 
as  Distomacea,  ind  elaisiBed  b;  some  amoog 
the  very  lowest  of  planM  ;  by  others,  as  I  have 
said,  among  the  Protirta.  They  lake  their 
name,  Diatomacete,  from  their  method  of 
lepiodnction.  Each  <^  the  exceedingly 
nmple  little  beings  within  these  shells  can 
r^odnce  itself  by  dividing  into  two,  each  part 
growing  up  into  a  complete  diatom,  ^m  (aia), 
through;   tijjw.  (temno),   I  cut.     Wondar*nlIy 


simple  as  these  organisms  are,  they  form  very 
perfect  and  very  beautiful  silidons  shells;  and 
these  by  the  million  make  up  the  "  microscopic 


Coal. — All  the  forms  of  ooal  are  derived  from 
Tsgetable  matter  that  haa  bean  tubject  to  greater 
ot  l(Ss  pressure  through  a  gt«ater  or  len  lange 
M  tine.    Fig.    40  repreaents  a  peat-moss,  the 


commencing  stage  of  coal  Hg.  41,  a  eeries  of 
coal-seems  one  above  the  otba,  the  upper  and 
yooDger  ihowicg  more  remains  of  tree-stitinps 
than  the  older  and  lower.  A  full  account  of  coal 
will  be  given  later,  whan  wa  consider  the  cool- 


Chati.—Tbh  is  ganerally  made  np  of  the  cal- 
careous shells,  or  fragment  of  them,  of  certain 
low  forms  of  animal  life.  The  bed  of  our  large 
oceans  to-day  is  in  many  places  covered  with 
"ooie" — i.e.,  mud  in  i^ch  minate  shelle 
occur  (see  Fig.  42J-  These  shell*  are  not  like 
those  of  the  "muaoeoopio  earth"  of  silican 
djoiide  (SiOi),  bat  of  calaam  carbonate  (CaCO,) ; 
and  they  are  not  formed  by  diatoms,  bat  ij  low 
animal  organisations,  known  as  Foraminifeta, 
because  the  walls  of  their  shells  are  perforated 
by  holes.  Forame*,  a  hole  ;  fire,  I  carry.  And 
our  chalk  cliffs  and  other  vast  chalk  deposits 
ai«  the  beds  of  past  oceans  in  whose  watera  the 
Fotaminifera  lived  and  died,  their  shell*  after 
death  billing  to  the  sea  bottom.  These  organic 
rocks,  and,  indeed,  all  thote  mentioned  here, 
will  be  ooniidared  at  length  later,  when  they  are 
met  with  in  our  study  (9  the  geological  torma- 

Coral  in  reefs,  islands,  atolls,  is  due  to  the 
•ition  of  calcareous  matter  in  the  actual 
ly    tissues   of  certain  aniowls,  not  insects, 


depositic 
bodily    I 


living  in  colonies.  The  coral  animals  are  much 
T  highly  organised  than  the  Foraminifera. 
'Atll  Mi  are  layers  of  rock  formed  frsm  the 
shells  of  oysters,  cockles,  mussels,  and  other 
soft-bodied,  hard-shelled  animals.  They  are 
found  in  seas  and  eetoaris*  everywhere. 

Quohb  et  the  Paciflc  and  other  tropical  islands 

made  op  ot  the  droppings  of  sea-birds,  their 

eggs,   and  the  bones  of  tham  and  of  flsh  and 

sods.     It  is    largely    a    phosphate  of  calciom, 

Caj2P0j,  and  is  of  great  use  as  a  manure. 

Bon'  brtceiai  are  collections  of  the  bones  and 
fragments  of  bonea  of  the  Vertebrate  or  back- 
boned animals,  and  chiefly  of  the  highest  claas  ot 
that  sub-kingdom — viz.,  the  Manunalia  or  quad' 
— ipeds  that  suckle  their  yooog. 


FAURX'S  RESSHISATniS  lATTESY. 

SEVERAL  students  and  inventors  have  been 
investigating  the  possibility  of  ""^"g  a 
voltaic  element  which  should  contain  within 
itself  the  means  of  regenerating  the  active  sub- 
stances, and  U-  Camille  A.  Fanre,  of  Paris,  has 
oWained  a  patent  in  this  ooootry  for  an  inven- 
tion which  relates  to  improvementa  in  the  pro- 
duction of  electricity  and  in  means  or  apparatn* 
therefor,  and  has  reference  to  a  battery  element 
ar  couple,  and  to  the  use  in  conjunction  there- 
with of  certsio  apparatus  for  regenerating  the 
substances  used  in  the  battery,  and  for  supplying 
them  to  the  buttery  to  in«intjin  the  same  ii 
operation.  According  to  one  part  of  this  in 
vention,  two  carbon  plates  or  electrodes,  one  o 
which  is  porous  and  is  covered  with  a  layer  of 
suitable  material  (far  example,  oanvas),  and  the 
other  dense  and  non-porous,  and  covered  with 
granulated  or  spongy  iron,  are  immersed  in  a 
Bolntion  of  sea  stUt  or  common  salt,  and  a  current 
of  air,  mixed  with  csibonio  acid,  i*  passed 
through  the  pores  of  the  porous  carbon  plate,  or 
electrode,  so  as  to  depolarise  the  same.  This 
combination  gives  an  electro-motive  force  on  open 
drcoit  <j  about   1  to  1*2  volt,  and  the  fall  of 


itential  in  closed  circuit,  depends  only  on  th* 
inaity  of  the  current  per  unit  of  surface  of  the 
ates.  A  potential  of  about  0-9  volt  may  be 
sumed  in  a  closed  circuit  for  a  current  of  3  to 
_  amptees  per  square  dacemitre.  The  electro- 
motive force  of  1-2  volt  above  referred  to  has 
been  obtained  hitherto  by  using  the  sub- 
__.^  iron  and  common  salt,  and  the  patentee 
say*  that  this  proves  the  value  of  his  new 
baUery.  The  electro- motive  force  may  be  takm 
to  be  composed  as  follows : — ^Elements  of  inn 
and  carbon,  immersed  in  a  sototion  of  common 
salt  (NaCl),  produce  chloride  ot  iron,  caustic 
soda,  and  hydrogen,  and  give  an  electro -motiie 
foroe  of  about  0'30  volt.  By  consuming  the 
hydrogen  by  means  of  air,  an  additumal 
0-40  volt  will  be  obtained.  Finally,  if  instead  ot 
compact  iron,  semi-compact  reduced  iron  be 
employed,  then  about  0-15  volt  will  be  obtained 
in  addition.  This  makes  a  total  electro-motiTC 
lorce  of : — 

0-3D-t-0'4a-t-0'30  -f  0-lS  •>  I'ISvoU. 
In  the  coune  of  the  electrolytic  action,  the  tar- 
bonate  ot  soda  and  chloride  ol  iron  produced  irill 
react  and  form  carbonate  of  iron  and  the  chlonda 
of    sodium   or   common   salt   will   thus   be  re- 


_.„_ _    .  carbonic  * 

generated  by  the  same  process  ol 
a  result  there  will  have  been  finally  eonmimsd 
only  about  0-300  kilogtamme  of  carbon  in  the 
form  of  carb^o  oxide  requisite  for  redaciiy 
the  carbonate  of  iron  at  a  dark  red-beat ;  tlui 
amount  of  carbon  bsing  necessary  for  each  kUc- 
graame  of  iron  brought  into  operation,  and  mo- 
sequently  for  each  elacbncal  horse-power  pro- 
daoed,  or  approximately  bo.  The  indu^rial 
application  of  the  invention  ia  efiected  men 
advantageously  when  oanied  out  oaalargascalfc 
for  inatance,  when  producing,  sav,  a  taonmad 
deotrical  horse- power.  An  JTytalhtion  fvtUfr 
purpose  comprise*  the  foUowiog  elemant*:— 1. 
A'  Uitte^  oonaisting  of,  say,  a  thousand  elements 
in  which  the  surfaces  of  the  carbon  plates  or 
electrodes  are  about  one  mitre  high  and  two 
mitres  long ;  these  elements  are  arranged  back 
to  back  in  a  trough,  a*  in  the  trough  type  of 
WoUaaton's  battery.  Each  pair  of  electrodo*  is 
composed  of  cartwn  in  the  form  of  slabs,  ene  side 
ot  wtuch  is  porous,  and  the  othar  side  den  "'' 
a  space,  or  spaces,  formed  ir  **—  '-•"■■'- 


metres  of  gases  for  the  thousand  elements 
per  hour.  3.  Piping  for  supplying  the  gaseous 
mixture,  and  solntion  of  common  salt,  and  for 
carrying  off  the  water  charged  with  carbonate 
of  iron  in  suspeusiou,  4-  A  continuous  adioD 
separator  that  serves  for  the  separation  in  a  oon* 
Unnoo*  manner  -without  stoppage,  and  without 
mannal  labour,  of  the  salt  water  from  the  solid 

iiroducts-  6.  A  continuous- action  machine  lor 
arming  the  mud  separated,  according  to  the  pre- 
ceding paragraph,  into  briquettes-  G-  A  cupola 
fed  wifli  carbonic  oxide  at  a  temparatnie  of 
about  1,000°  C,  from  a  gas-producer,  and  pro- 
vided with  a  heat  regenerator.  Into  the  top  of 
this  cupola  the  briquette*  ot  carbonate  of  iron 
ai«  charged  through  a  hopper  furnished  witii  ■ 
cover,  the  reduoed  metal  bong  discharged  at  the 
bottom.  The  surplus  carbonic  oxide,  after  the 
reducing  operation,  is  finally  burned  and  oon- 
verted  into  carbonic  add,  which  is  drawn  off  by 
the  gas  pnmp,  and,  after  washing,  is  foroed  into 
the  battery.  The  other  apparatus  necesaary  tor 
oompletiog  the  iottallation,  such  as  pumps  for 
water  circulation,  electric  cables,  and  electric 
nadily      understood    by 


apparatus, 
electriciani 


Fig-  1  is  a  vertical  section  of  part  of  a  battery, 
or  electric  generator,  according  to  this  invention. 
The  battery  is  usually  composed  ot  one  or  more 
strong  troughs  of  wood,  M,  say  about  Sfi  mitrt* 
long,  2  mlbea  wide,  and  1-SO  metres  high,  each 
containing  100  doable  electrodes,  of  2  tai\x» 
length,  m  it  may  be,  tour  pieces  connected 
together,  and  tormmg  a  hundred  separate  com- 
partments. Fig.  I  shows  four  of  these  electrodsi, 
A.  These  eleotrodes.  A,  are  composed  of  a 
carbonaoeons  agglomerate,  and  are  made  by 
ramming  together  a  mMst  paste,  obtained  by 
crushing  and  kneading  about  one  part,  by  weight, 
of  cereals — for  example,  barley — one  part  of 
bituminous  coal,  and  two  parts  ot  vsiy  poronl 
I  argillaceous  earth.    Those  substances,  aftsr  being 
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Omj  wa  randsrod  saitabl^  poroua — that  is  U 
mj,  OiBj  hATe  &  pcmwitf  which  ii  ahnotl 
gHlacDlAr,  anil  ore  not  limply  pflrfonted,  ai  arc 
(vboapLrfMor  electiodflB  mads  of  amlonenteij 
«sk«.  Oaetide,«ayt,ofeachpiaoe,i«theiiooTarMi 
^th  lai,  and  the  piece  ii  bak»d  agaiOi  whieb 
imitn  thia  lida  daoM  and  noo-poroaa.  In  oon- 
Aoctiiie  tha  battor^,  the  porooi  nde  a  <A  eacli 
juco  u  coTved  with  a  lajn  o(  tuitable  material, 
it  ma;  be  rary  oouis  oaona ;  thia  tide  oonati- 
tata  the  poaitivB  aide,  and  ia  depolariaed  by  Qie 


F,,I 


y 


Moping  thmugh  the  porea  of  a  and 

"""   ""'  'ion.     The   oiygen   and  tht 

absorbed  by  the  electrolytic 


ig  the   solution. 


lOiaB.    The  nannlated  iron,  which  ^ 

U«(«iD  of  bnquattea,  U  chained  into  the  «pacee 
htwisD  tha  aleotrodea  A,  and  the  salt  water  ii 
implied  bjr  tha  pipet  C  C.  The  salt  water,  when 
aujpd  with  owboaate  of  iron  in  sospennon, 
iilw^arged   by   tha   oriSces   i  d.     The  iron 


bridosttea  aj 
nthatther 


na  cmrent  ia  taken  fnm  the  two  enda  of  the 


Fio.  2. 


bngh  M  by  the  metal  pUtea  E  E'.  Between 
Bind  ths  next  carbon  electrode,  coke  or  copper 
Oiiigi  ii  or  are  rammed  in  se  as  to  obtain  a  con- 
tsct  capable  of  conducting  a  corrant  of  say  about 
ithcmiaiid  aBpires,  which  may  be  obtained  with 
U»>»tt«ry_. 

Fig.  a  i«  a  vertical  aectioD  ot  a.  fomaco  for 
"JSKTiting  or  redndng  the  carbonate  of  iron 
prfacod  in  the  battery  heroinhafore  doecribed. 
ii»  1  chaoiber  in  which  the  carbonate  ot  iron  to 
«•  iwlnced  is  placed.  B  ia  a  charging  opening 
«the  iatrodnctiaa  of  the  carbonate  ol  iron.     C 


gaa  generator  for  prodocing  the  carbonic 
oxide,  mixed  more  or  less  with  hydroKen  and 
hydrocarbon,  neceasary  for  redacing  toe  car- 
bonate of  iron.  The  gases,  after  passing  throogh 
the  fuel  K  in  the  gas  generator,  take  the  conrse 
indicated  by  the  arrowa  1  and  pass  into  the 
chamber  A.  'When  they  have  arrived  at  the  top 
o(  A,  they  receive  through  the  opening  or  cover 
B  a  amall  qoantity  of  air  that  eSects  the  complete 
oombostioD  of  Hia  carbonic  oxide  therein.  The 
gasee  then  flow  through  the  space  D  into  the  flue 
or  passage  D^,  and  thence  poAs  to  a  chimney, 
whence  a  portion  of  them  are  drawn  by  the  pump 
hereinbefore  referred  to,  and  cooled  and  waahed 
their  way  to  the  battery,  for  oie  therein.  The 
neoeasary  to  support  combustion  ot  the  fuel  ia 
tha  gaa  producer  enters  at  the  inlets  L.  and  takes 
the  course  indicated  by  the  arrows  2  ;  this  air, 
which  becone  heated  by  contact  with  the  walls 
of  the  ipace  D,  enter*  the  gas  producer  by  the 

riing  F.     ^e  spongy  iron  tnus  obtained  by 
redaction  of  the  carbonate  of  iron  treated. 


attmctioQ  (or  French  inventor*.  Wa  refer  ta 
their  application  to  domestio  pnnNiaes,  and  wa 
bare  recently  given  some  account  m  these  Pt^ea 
of  a  new  step  m  the  direction  of  economic  elecmo 
lighting  by  means  of  chemical  cells. 

There  is  no  doubt  that  tha  poasession  of  a  Knuce 
of  electric  illumination,  quite  apart  from  that  of 
the  dynamo,  is  a  great  deeidemtnm  for  some 
purwses.  Batteries  will  probably  always  be 
uiea  when  the  light  is  required  to  be  portable, 
unless  some  happy  inventor  should  discover  some 
ajiangement  in  which  the  use  of  chemicals  il 
avoided,  Imt  which  still  ia  independent  of 
mechanical  inttalliitians.  The  problem  of  pro- 
viding a  portable  electrio  ught  has  been 
approached  by  a  great  many  electricians,  and 
tbeir  solutions,  or,  rather,  their  proposals,  am 
legion.  A  thoroughly  suitable  lamp  of  this  kind 
yet  remains  lo  be  nund. 

We  learn,  however,  that  a  distinct  tkdvinoa 
has  been  made  in  thu  directbn  by  a  Frauah 


TEE  BLECTEO-PHOTOFHOKE. 


development  of  the  utility  of  primary  and 
secondary  batteries.  One  problem  connected 
with  these  batteries  has  always  had  a  special 


eleottidan.  Mens.  Badigoet,  who  has  reoent^ 
deviled  a  pMtabla  lamp,  which  be  (»Ila  by  Qlb 
fandfol  title  of  the  eledm-pbotephon. 

M.  Badigoet  is  well  known  in  Paris  and  else- 
where for  a  niunber  of  highly  ingenious  in  ventims 
which  he  ha*  plaoad  be&re  the  pnbtio,  seveia]  of 
them  being  of  great  ntUi^,  and  this  would  be 
nffident  to  preaispOM  us  in  favour  of  his  lateet 
production.  Although  he  has  done  a  great  deal 
to  popolariie  the  domestic  uee  of  eleotridty,  hit 
latest  venture  cannot  perhaps  be  said  to  be  of 
strictly  domestic  utility ;  bat  it  oertainly  oon- 
ttitutee  a  useful  article  for  the  photogruihar'a 
laboratory,  and  possibly,  when  oartain  obriooa 
modifications  are  introdooed,  it  may  prove  well 
adapted  for  use  in  mines  as  well  as  in  the  house. 

We  call  the  attention  of  our  readers  to  the 
sketch  in  Fig.  1,  which  shows  at  a  glance  the 
general  appearance  of  the  new  lamp,  or  electro- 
photonhore.  It  conmata  o(  a  jar,  which  cootaina 
three  bichromate  elements  joined  ap  in  tension. 
XDsity  of  the  light  given  by  this  arnnge- 
■    ■  ofonestardardcandla.  The 


iDsity  of  t 


sliding  up  and  down  of  the  three  zinc  strips ;  the 
cover  also  holds  the  three  carbons.  The  zinca 
can  be  raised  or  lowered  at  will,  so  that  when  the 
light  is  not  required  there  is  no  action  in  the 
battery.  Tha  intensity  of  tha  current  produced, 
and  therefore  of  tha  light,  can  be  regulated  bv 
the  depth  to  which  the  zinc  strips  ai     ' 


regulated  bv 
re  depieeseo. 
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The  zincB  and  the  carbons  plunge  into  these 
triangnlarly-shflped  ceUs,  placed  side  by  side. 
These  are  pierced  with  holes  at  their  lower  ends, 
and  through  these  holes  the  exciting  liquid  parses, 
the  latter,  as  also  the  cells,  being  placed  in  the 
jar. 

In  Fig.  2  the  various  parts  of  the  apparatus 
are  shown,  a  a  et  are  the  triangular  cells,  b  is  the 
cover  with  the  apparatus  for  raising  and  depress- 
ing the  zincs,  the  latter  being  also  shown  \  ece 
are  the  carbons,  d  is  the  lamp  containing  the 
filament,  e  is  the  jar.  Fig.  3  shows  how  the 
lamp  is  worked. 

The  lamp  is  fitted  with  a  metallic  movable  re- 
fiector,  so  arranged  that  the  light  can  be  eon- 
centrated  in  any  given  direction.  If  desired,  the 
glass  may  be  or  any  colour. 

Altogether,  this  little  lamp  with  the  long  name 
appears  to  be  an  elegant  source  of  light,  and 
very  convenient  for  certain  purposes  where 
portablenesB  is  a  desideratum.  J.  T.  N. 


FITTIHQ.— IV. 

IT  now  seems  necessary  to  make  some  com- 
ments upon  the  nmterials  with  which  the 
fitter  has  to  work.  They  are  invariably  the 
common  metals  and  their  alloys.  Theee,  how- 
ever, occur  in  such  diverse  grades  that  the  fitter 
has  to  learn  their  several  qualities  and  the  modes 
of  treatment  suitable  to  each,  until  he  knows  them 
almost  as  if  by  intuition.  These  materials  are 
cast  iron,  wrought  iron,  the  steels,  grm-metal, 
and  brass. 

Cast  iron  is  used  when  mass  and  rigidity  are 
required,  or  when  intricate  forms  are  wanted, 
even  though  the  work  is  relatively  light. 
Wrought  iron  is  used  for  light  rods  and  parts 
where  elasticity  is  an  advantage,  and  where 
greater  elastic  strength  is  obtamable  than  in 
cast  iron  of  similar  section.  '  Steel  is  employed 
for  sinailar  pmposes  ,  but  its  greater  rigidity  and 
strength  permit  equal  strength  to  be  obtained 
with  slighter  proportions  (a  most  important  con- 
sideration in  many  instances)  and  also  for  tools. 
Gun- metal  and  brass  are  used  for  bearings  of 
nmny  kinds,  and  for  light  castings,  for  which 
cast  iron  would  not  have  sufficient  strength,  and 
which  would  yet  be  too  intricate  to  be  forged  or 
stamped.  In  time  fitters  learn  to  distinguish 
between  diHerent  qualities  of  metal  by  the 
appearance  of  the  fracture ;  but  a  good  deal  of 
experience  is  required  to  be  able  to  do  so.  I 
wish  I  could  illustrate,  by  shaded  figures,  the 
broad  differences  in  quality  of  metals ;  but  except 
by  very  perfect  photographs,  it  cannot  be  done. 
I  win,  however,  try  what  I  can  do  by  minute 
description. 

The  typical  grades  of  cast  iron  are  the  white, 
mottled,  and  grey.  Between  these  there  are 
intermediate  grades.  Although  the  determina- 
tion of  these  intermediate  grades  is  not  always 
easy,  there  is  no  mistaking  the  appearances  of 
the  broad  types  themselves.  Though  the  quality 
ol  iron  can  be  very  roughly  judged  by  the  way 
in  which  it  chips,  files,  and  turns,  the  only  way 
in  which  an  accurate  judgment  can  be  formed  is 
by  noting  the  aspect  of  a  fractured  surface.  The 
testing  by  machine  is,  of  course,  not  a  method 
available  at  the  work-bench,  neither  is  the  method 
of  judging  by  £racture  always  available.  Still, 
wh^re  pieces  are  chipped  off,  or  where  parts 
have  been  broken  by  accident,  or  where  runner 
ends  have  not  been  ground  off,  there  is  often 
sufficient  surface  left  to  enable  the  fitter  to  form 
a  fairly  correct  judgment.  The  fracture  of  white 
iron  is  always  of  an  almost  silvery  whiteness, 
and  the  crystals  are  arranged  in  long,  needle- 
like bxmdles.  Chilled  iron*  has  the  same  appear- 
ance. Grey  iron,  on  the  contrary,  is  of  a  bluish- 
grey  colour.  The  poorer  the  iron,  the  more  dull 
Uiejappearance  of  the  crystals ;  the  stronger  the 
iron,  the  brighter  and  more  metallic-like  the  hue. 
The  crystals  of  this  grade  are  not  needle-Uke,  but 
rudely  rectangular  or  prismatic  in  appearance.  In 
poor  iron  they  are  coarser  than  in  that  of  better 
quality.  But  their  size  depends  mainly  on  the 
mass  of  the  metal  in  which  they  occur.  In  small 
sections  they  are  invariably  of  small  size ; 
in  large  masses  invariably  large,  because  they 
form  more  slowly  in  the  latter  case  than  in  the 
former.  In  large  masses  of  metal  the  crystals 
are  of  irregular  size — small  near  the  surfaces, 
larger  as  they  approach  the  centre.  In  grey 
iron  the  partides  of  graphite  can  be  distinguished 
by  shading  the  specimen  with  the  hand  from  the 
direct  action  of  the  light.  The  graphite  will 
appear  in  patches  darker  than  the  oUier  portions. 


It  is  mechanically  intermixed  with  the  mass. 
This  is  the  dass  of  iron  used  for  all  general 
jobbing  work,  for  standards,  plates  of  all  kinds, 
castings  where  mass  is  the  chief  requisite, 
brackets,  plummer-blocks,  and  such  Hke.  It  is 
only  moderately  strong,  but  is  veiy  easily 
worked,  and  is  used  more  than  any  other  kind. 

The  mottled  iron  is  a  *' strong*'  iron,  com- 
bining the  best  qualities  of  the  grey  and  of  the 
white  types.  The  characteristic  *' mottle'*  is 
caused  by  ^e  intermixture  of  the  silvery  crystals 
of  the  latter  with  the  graphitic  carbon  and  grey 
crystals  of  the  former.  Thus  it  will  be  seen  that 
different  specimens  of  iron  will  contain  the  mottle 
in  a  greater  or  less  degree,  according  as  one  or 
the  other  grade  predominates.  The  designation 
** mottled"  iron  is  therefore  a  very  elastic  one. 
But,  speaking  generally,  it  is  tough  and  strong, 
is  durable  and  wears  well,  and  is  tooled  without 
special  difficulty.  It  is  used  in  all  the  best  work 
— in  engine  cylinders  and  liners,  hydraulic  work, 
guide-bars,  cross -heads,  and  air -vessels,  in 
toothed  gearing,  and  for  anything  where  great 
shock  and  stress  or  much  f  ricUon  are  encountered. 

For  ordinary  engineers*  work,  iron  must  be 
suffidently  soft  to  1&  tooled.  White  iron  is  so 
hard  that  it  can  only  be  worked  by  grinding,  or 
very  slowly  by  scraping-tools.  It  has  its  spedal 
uses,  but  for  our  purpose  it  may  be  dis- 
regarded. In  ninety-nine  cases  out  of  a  hun- 
dred, soft  iron,  meaning  by  that,  iron  work- 
able by  the  tools  I  have  illustrated,  is  re- 
quired. But  *'soft,'*  again,  is  a  vague  term: 
some  metal  is  so  soft  that  it  works  dirty  and 
dusty,  owing  to  the  presence  of  a  large  propor- 
tion of  uncombined  carbon.  Though  it  is  nice  to 
have  iron  that  can  be  cut  and  filed  so  freely,  it 
is  objectionable,  through  want  of  durability  of 
wearmg  faces.  Iron  that  is  so  soft  is  unfit  for 
wearing  faces,  such  as  machine  or  engine  slides, 
the  bores  of  cylinders  and  journals,  it  is  rapidly 
abraded  by  friction,  and  consequently  wears  out 
too  soon.  For  such  general  purposes  the  iron 
must  be  tough  and  dose-grained,  and  mottled, 
and  this  does  not  tool  so  freely  as  the  other.  Yet 
it  can  be  cut  with  a  sufficient  readiness,  and  is 
strong,  which  the  other  is  not.  It  is  fortunate 
that  mottled  iron  can  be  mixed  in  several  grades. 
Thus  a  cylinder  liner  is  made  of  tougher, 
smoother,  or  more  '*  greasy  "  metal  than  the  case- 
ing,  and  generally  the  greater  the  stress  and  wear 
upon  a  part,  the  nearer  the  metal  is  made  to  ap- 
proximate to  the  extreme  mottle — ^that  is,  towazds 
the  white  quality.  The  fitter  finds  out  these 
differences  by  experience,  learns  how  to  treat 
each  kind  of  metal  to  the  best  advantage,  both  as 
regards  facility  of  cutting  and  care  in  handling. 

For  cast  iron  is  treacherous  stuff.  Many  and 
many  a  time  a  foreman  has  to  replace  castings, 
partly  or  wholly  machined,  in  consequence  of 
the  fracture  of  inherently  weak  parts;  parts, 
however,  that  were  strong  enough  for  their 
functions  if  treated  carefully.  A  slight  tap  of 
the  hammer  will  break  off  a  lug,  forcing  a  tap 
will  split  a  small  boss,  pinching  a  bolt  too  tight 
will  fracture  a  fiange,  and  so  on.  Cast  iron  in 
mass  is  strong,  but  all  little  projections  and  thin 
parts  are  terribly  weak.  All  the  more  reason 
why  due  allowance  should  be  made  for  these 
thin^,  and  care  be  taken  to  prevent  mishap. 
For  it  must  be  remembered  that  m  many  cases  it 
is  only  during  fitting  that  fracture  is  likely  to 
occur.  When  a  mechanism  is  &iished,  and  the 
parts  are  all  jointed  and  fastenea  together,  face 
to  face,  there  is  little  or  no  risk  of  fracture 
happening  until  the  time  comes  for  taking  the 
mechanism  apart  for  alterations  and  repairs. 

With  wrought  iron  and  mild  sted  Uiese  risks 
of  fracture  are  very  much  reduced.  These 
materials  do  not  snap  off  without  giving  warning 
by  bending.  And,  further,  although  there  is  a 
vast  deal  of  difference  in  different  qualities  of 
wrought  iron  at  the  forge  and  testing  machine, 
there  is  practically  no  difference  at  the  vice.  It 
is  always  easier  to  file  wrought  than  cast 
iron,  the  file  hanging  wdl  to  it,  instead  of 
slipping,  as  it  will  on  tough  cast  iron. 
It  is  more  easily  chipped  also,  the  chisd  not 
striking  off  so  rmdily  as  from  cast  metal.  The 
quality  of  a  wrought  iron  is  therefore  judged 
better  at  the  anvil  than  at  the  vice.  But  a  good 
piece  of  forged  iron  should  show  a  bright  metaUio 
lustre.  Dull  iron  is  always  poor  in  quality. 
When  a  broken  piece  of  wrought  iron  shows  a 
highly  crystalline  surface,  that  merdy  proves  that 
it  was  fractured  by  a  sharp  blow.  The  most 
fibrous  material,  when  nicked  and  broken  sud- 
denly,, will  show  a  highly  crystalline  surface,  not 
much  unlike  cast  iron ;  but  if  bent  and  fractured 


by  gentle  hammering,  or  if  torri  asunder  dowly, 
the  iron,  even  though  poor,  will  show  asilky^ 
fibrous  condition.  Hence  the  ^  way  to  judge  of 
wrought  iron  is  by  its  metallic  lustre,  and  by 
its  behaviour  under  the  hammer. 

Good  iron  should  not  only  show  metalHc  lustre, 
but  should  be  free  from  cracks.  In  inferior  staff, 
cracks,  often  of  a  large  size,  occur  in  the  direc- 
tion of  rolling.  When  large,  they  are  obvious 
on  cutting  the  bw;  when  aznall,  they  maybe 
seen  black  by  contrast  with  the  red  or  white  heats 
of  the  forge.  A  fitter  should,  before  spending 
much  time  on  forged  work,  always  endeavour  to 
note  if  scale,  and  cracks,  and  imperfect  welds  are 
present  in  any  vital  parts.  These  are  often  hiddea 
and  invisible  until  a  portion  of  the  outer  skin  has 
been  removed  by  dipping  or  machining.  The 
larger  the  forgings,  the  more  apt  these  defects 
are  to  occur,  especially  about  the  central  por- 
tions. Another  impcortant  point  is  that_  the 
grain  of  the  iron  should  be  disposed  in  the  direc- 
tion where  greatest  strength  is  wanted.  Ila 
plane  of  the  &yers  of  iron  should  always  be  dis- 
posed at  right  angles  with  tlie  line  of  greatest 
stress.  Short  grain  should  not  occur  in  an  in- 
herently weak  part,  but  the  metal  should  be  bent 
round  continuously.  A  fitter  can  generally  note 
the  direction  of  grain  on  a  surface  brightened 
by  fiUng. 

Mild  sted  is  not  very  different  from  wrouj^ht 
iron,  except  that  it  is  harder,  more  rigid, 
stronger,  and  tougher.  But  mild  steel  includss 
many  different  grades.  Castings  of  steel  also 
occur  in  all  grades,  and  some  of  them  are  very 
untractable  and  difficult  to  cut ;  others,  again,  are 
nearly  as  soft  as  forged  steel.  Cast  sted  used 
for  tools  and  parts  that  have  to  be  hardened  or 
tempered  is  a  material  of  protean  charaotsr, 
requiring  a  deal  of  experience  and  skill  to 
manage  properly.  It  is  difficult  to  judge  of  the 
quali^  of  steel.  Good  steel  should  shows 
silvery  fracture  and  fine  p;rain;  coarse  grain  is  a 
mark  of  inferiority.  It  is,  however,  at  the  fcnge 
in  working  and  tempering  that  the  quality  of 
sted  is  best  determined.  I  shall  perhaps  have 
something  to  say  at  a  later  stage  on  the  hardsa- 
ing  and  tempenng  of  spedal  classes  of  work.  ^ 

Gun-metal  and  brass  occur  in  all  poasiUe 
grades.  But  the  chiei  point  common  to  all  is 
that  they  are  homogeneous.  Whatever  the  pro- 
portions 0^  their  components,  the  metals  shodd 
be  so  well  mixed  that  the  cutting  tools  shall  not 
be  able  to  detect  harder  and  softer  spots.  If 
gun- metal  is  hsfd,  it  should  be  uniformly  hard; 
if  soft,  it  should  be  soft  throughout.  That  is 
about  all  that  can  be  said  from  the  fitter*s  point 
of  view.  Jt  H. 


F&ACTICAL  HINTS    IH    BOILSB 
DE8iaN.-L 

By   W.    0.   Cahteb. 

IT  is  proposed  in  the  following  artides  to  give 
a  plam  description  of  the  considerations 
which  are  involved  in  the  design  of  a  modem 
steam-boiler,  commencing  with  the  data  by  which 
its  proportions  are  usually  fixed,  and  going,  step 
by  step,  through  the  design,  until  the  working 
drawing  is  made  and  ready  for  the  shops. 

For  3ie  purposes  of  illustration,  a  boiler  of  the 
highest  dass  will  be  sdected  as  an  exam|)l^ 
viz.,  a  high-pressure  boiler  for  marine  triple- 
expansion  engines,  and  inasmuch  as  such  a  boiliff* 
works  under  the  most  stringent  conditions  or 
pressure,  wear  and  ts^ir,  and  economy,  it  will  1» 
easy  to  apply  the  principles  of  constatiction  and 
calculation  to  boilers  of  simpler  design  which  axt 
not  taxed  to  the  same  extent. 

In  recent  years,  owing  to  the  devdopment  and 
improvement  of  the  manufacture  of  steel,  it  has 
become  almost  the  sole  material  used  for  the 
highest  dass  of  boiler  work— and  this  in  spite  of 
occadonal  failures,  due  to  causes  more  or  iefls 
remote  and  inexplicable.  The  careful  and  sus- 
pidous  attitude  assumed  by  engineers  iwj 
responsible  bodies  during  the  infancy  oi  tbe  sted 
manufacture,  has  doubtless  had  its  due  effect  m 
bracing  up  the  trade  to  its  present  state  or 
effidency,  and  in  at  length  establishing  *^  •* 
the  most  useful  metal  for  the  purposes  of  the 
boiler-maker.  We  shall  therefore  adopt  sted  tf 
the  material  for  our  specimen  boiler,  at  the  *wj^ 
time  pointing  out  the  changes  that  wodd  w 
necesdtated  were  some  other  materid  used.^ 

The  preliminary  basis  of  our  d«*"^  **., 
power  required  to  be  devdoped  by  the  bouer, 
and  this  is  naturally  expressed  m  indicated  hone- 
power,  which  will  be  that  of  all  the  engflwa 
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dffXTJag  iteaia  power  from  it,  plus  a  certaia 
jdditioo,  depeadiog  upoa  the  circomatances  of  the 
fKtkdar  case,  in  order  to  cover  losaes  by  Motion 
of  itttm  and  oondeniation  in  pipes,  which  is 
ivprewDted  by  the  difference  in  pressure  between 
lh«  Btoam-gaage  on  the  boiler  and  that  in  the 
afUiS'toom. 

HATin^  decided  npon  the  power  required  from 
oar  boiler,  we  have  next  to  consider  the  room 
inilable  in  which  to  place  it.  Speaking  roughly, 
t]b«  jMwer  that  can  tie  developed  hv  an  ordmaiy 
multitubular  boiler  is  propoxtional  to  its  cubic 
Qpseity— that  is,  to  D*L,  where  D  •  diameter 
lad  L  ■>  length---and  having  found  by  trial  a 
^  of  boiler  containing  the  power  we  want,  we 
BOit  sdapt  it  to  its  proposed  situation  by  vary- 
JBg  D  snd  L  to  suit.  This  will  be  considered  in 
ddter  detail  further  on,  when  wo  lay  down  the 
pKliminary  diagram  for  our  boiler. 

The  fint  thing  to  settle  is  the  grate  surface, 
ttd  tbia U  found  from  the  I. HP.,  as  we  know 
bf  experience  how  much  power  can  be  obtained 
from  each  square  foot  of  grate  surface,  assuming 
Aveage  conditions  of  combustion. 

The  following  are  average  values  gained  from 
operience,  and  based  upon  a  consumption  of  21b. 
d  omI  per  indicated  horse-power  per  hour  for 
CTndftnuing  engines,  and  3  Jib.  f or  non-  condensing : 

I.H.P.  per  sq. 
ft.  of  grate. 
L  Combostion  unaiwiiited  except  by  \ 

t^h  chimneys,  fa  in  factories  and  (  Cond 10 

■snne     boUers     under    natural  ( Non-oond.  6 
dnoght  ] 

I  Combustion  assisted  by  auxiliary  |  p^  j  ^  c 

3L  hi  koomotiveB,    in   which    case  \ 
ooobnstioa  is  assisted  by  the  air  (  n- 

nduDg  into  the  ashpit  and  by  the  ( ^ 

cknoDey  blast  ) 

It  will  be  easily  understood  that  absolute 
nines  cannot  be  given  here,  owing  to  the  vari- 
iblfl  efficiency  of  engine- boUers  and  coal ;  but 
anlly  when  a  boiler  has  to  be  designed  plenty 
d  txict  data  are  at  hand,  obtained  in  similar 
ozcamstances  to  those  in  which  it  is  going  to 

Haviog  found  the  required  area  of  grate,  we 
soat  lettle  the  number  and  diameter  of  the 
famaces,  together  with  the  length  of  firebars, 
a  order  to  obtain  it.  No  rules  can  be  given  for 
ttii  opention,  as  the  various  parts  of  the  boiler 
m  10  dependent  upon  each  other  that  the  final 
■Mt  aoitable  deaign  can  only  be  found  by  trial 
mi  enoT ;  though^  of  course,  by  practice  and 
the  locamulatioa  of  data,  this  process  becomes 
^noideiably  shortened.  We  shall,  in  working 
^  oar  specimen  design,  show  more  clearly  how 
ftisis  to  be  done  ;  and  before  going  further  into 
tke  practical  process  of  settling  the  dimensions  of 
tbt  boiler,  we  will  examine  the  general  theoreti- 
^  principles  that  govern  the  strength  of  the 
naoBiputs. 

BheU. 

We  win  commence  our  investigations  by  ex- 
ttmag  the  laws  governing  the  strength  of  the 
M,  which  may  be  considered  simply  as  a  tube 
a  jarge  diameter  with  closed  ends,  containing  a 
ftDdF'Msiire  ;  and  remembering  throughout  the 
fpratl  characteristic  of  such  pressure — viz.,  that 
5«di  equally  in  all  directions.  This  form  exists 
■  We  part  or  another  in  nearly  aU  steam- 
nQbi  of  the  present  day,  as  it  is  now  known  to 
1^^  Btrongest  practicable  form,  the  hollow 
V«Pe  (which  is  the  strongest  theoretical  form) 
^^precluded  on  account  of  difficulties  of  manu- 
mre.  There  is  little  doubt  that  the  ends  of 
T^^^ical  boilers  assist  the  shell  in  some  smaU 
f^rn  to  support  the  pressure  upon  it,  especially 
l^nort  boilers,  and  attempts  have  recently  been 
yjs  to  estimate  and  allow  for  this  support ;  but 
*inKnt  nothing  reliable  is  known.  We  shall, 
■5|*"«,  disregard  the  ends  as  assisting  the 
w,  ud  treat  the  shell  itself  as  a  simple  tube. 

^-  1  represents  such  a  tube  ;  and  let  us 
"Vpna  it  to  contain  steam  under  a  certain 
'^Kng  pressure,  which  we  will  call  W.P.lb. 
?•  Klflsre  inch. 

U  ni  suppose  the  length  of  the  tube  to  be 
J^iMieB,  and  the  diameter  D  inches.  Now, 
2<aMTe  a  partition  plate  or  diaphragm  to  be  in- 
■ted,  and  made  steam-tight,  in  the  position  as 
■Bvoat  ABC£  in  the  figure  dividing  the  tube 
JMjo  sepaiate  semi-cylindrical  boxes.  So 
yaeletrthat  the  conditions  inside  are  un- 
Jjd  tt  regards  the  pressure  upon  either  half 
SK^^  ^i  owing  to  the  duphxagm  plate 
'Wff  the  .pressure^   dth^Bir  .side  jaay   be 


imagined  to  be  removed  without  interfering  in 
any  way  with  the  pressure  acting  upon  the  other 
side.  Let  us  now  suppose  the  lower  half  of  the 
tube  to  be  taken  away  having  a  semi-cylindrical 
box,  the  bottom  side  of  whidi  is  formed  by  the 
fiat  plate  A  B  C  £,  while  no  alteration  whatever 
has  taken  place  in  the  state  of  the  pressure  in  the 


upper  half  of  the  tube.  It  is  clear  that  the  plate 
A  B  C  E  would  be  blown  out  were  it  not  held  by 
the  two  edges  of  the  tube,  which  are  attached  at 
AB  and  0  E. 

The  pressure  on  the  plate  is  clearly  equal  to 
its  area  in  square  inches  multiplied  by  the  pres- 
sure per  square  inch.  This  is  Diameter  x  Length 
X  Working  Pressure,  and  the  material  resisting 
this  pressure  is  Length  x  Thickness  of  plates*, 
which  must  be  taken  twice,  as  there  are  two 
sides ;  so  that,  summing  up  our  results,  we  have 
established  the  formulao — 

(a)  Tensile  stress  upon  shell  plating  «  D  x  L  x  W  P 
{b)  Area  of  metal  reeiating  this  stress  s  L  x  2  T. 

We  may  further  reduce  these  formula)  by 
striking  out  the  common  factor  L  from  each  of 
them,  which  is  equivalent  to  basing  all  our  cal- 
culations upon  a  strip  of  the  shell  f otming  a  rinff 
of  a  length  of  lin.  only  (as  shown  by  the  dotted 
lines  in  Fig.  1),  and  this  .is  what  is  done  in  prac- 
tice, as  we  shall  see  when  we  come  to  apply  our 
formulas.  Meanwhile,  we  note  that — (a)  the 
tensile  stress  upon  the  shell  plating  varies  as 
D  X  W.P.  (i.) ;  (b)  area  of  metal  resisting  the 
stress  varies  as  2  T  (ii.)  We  must  now  remem- 
ber that  the  above  investigation  is  based  upon  the 
supposition  that  the  tube  is  solid  drawn  or 
welded,  so  as  to  be  of  equal  strength  through- 
out. This,  of  course,  is  not  the  case  except  in 
small  tubes,  some  furnaces,  and  in  such  boilers 
as  are  built  up  of  rings  rolled  solid.  The  ordi- 
nary case  with  which  we  have  to  deal  is  that  in 
which  the  tube  has  a  joint  in  it  which  is  essen- 
tially weaker  than  the  solid  plate,  and  therefore 
the  strength  of  the  solid  plate  may  be  disregarded 
except  as  a  standard  with  which  to  compare  the 
strength  of  the  weaker  portion  at  the  joint,  and 
the  obvious  method  is  to  represent  the  strength 
of  the  solid  plate  as  100,  and  the  strength  at  the 
joint  by  the  corresponding  proportional  number, 
which  IS  then  the  percentage  of  strength  of  the 
joint  as  compared  with  the  solid  plate.  The  de- 
sign of  the  longitudinal  steel  joint  is  one  of  the 
most  important  points  in  the  boiler,  as  by  ob- 
taining the  highest  possible  efficiency  the  thick- 
ness of  the  shell  plating  may  be  kept  as  low  as 
possible,  weight  and  material  being  saved.  We 
shall  examine  this  joint  in  detail  in  its  proper 
place.       

ELIGTBICITT  IN  MINING. 

THE  popular  lecture  at  the  meeting  of  the  Britiah 
Aaseoiation — operatives*  leotiure.  as  it  is  called 
— was  delivered  by  Prof.  Silvanus  P.. Thompson, 
who  explained  in  a  ludd  manner  the  working  prin- 
ciples of  electromotive  force.  Thus,  to  omit  his 
introduction,  he  described  dectro- motors,  saying : 
If  you  will  take  a  dynamo  machine,  and  will  supply 
it  with  electric  current  through  wires  coming  m>m 
another  dynamo,  it  will  begin  to  turn,  and  may  be 
used  as  a  motor  to  drive  shafting  or  to  do  any  other 
mechanical  work.  The  current  flows  in  through  the 
brushes  and  enters  the  commutator,  and  thence 
traverses  the  copper  ooUs  of  the  armature.  These 
copper  oonduotors,  so  soon  as  the  current  flows 
through  them,  are  powerfully  acted  on  by  the  field - 
magnet  which  surrounds  them,  and  are  subjected 
to  a  powerful  lateral  drag  by  theinviaible  magnetic 
lines.  This  electro-magnetic  drag  drives  the  arma- 
ture and  sets  it  spinning  with  great  force  and  speed. 
It  therefore  bMomes  a  sort  of  rotatory  electric 
engine  of  great  power.  Electric  motors  on  a  small 
scale^mere  toys  by  comparison — have  been  known 
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for  50  years.  They  could  not  become  more  Ihaa 
toys,  or  peform  any '  work  except  of  the  lighest 
description,  so  long  as  feeble  supplies  of  eleotrio 
currents  from  voltaic  .batteries  were  the  only  sup- 
plies available.  It  was  not  until  about  tfaie  year 
1860  that  it  was  distinctly  recognised  that  every 
dynamo  could  thus  serve  as  a  motor.  It  was  not 
until  1873  that  two  dynamos  were  actually  joined 
together  by  wires  and  used,  one  as  generator,  the 
other  aa  a  motor,  to  transmit  power  by  w^  eleo- 
trically  from  one  place  to  another.  But  the  tl^ng 
which  was  one  of  the  wonders  of  the  world  in  1873 
has  become  the  merest  commonplace  of  1891 ;  and 
thereare  to-day  in  the  electrical  industry  Uterally 
hundreds  of  examples  of  power  being  thus  sucoess- 
f  ully  transmitted  over  long  distances. 

A  fixed  light  of  brilliancy  hung  in  the  mine  near 
the  working  face  may  be  very  well  for  some  pur- 
poses, but  would  never  entirely  supersede  the 
use  of  portable  lamps.  Innumerable  inventors  have 
essayed  to  produce  portable  electric  lamps,  which, 
while  having  all  the  good  properties  of  the  ordinary 
safety  lamp,  should  be  absolutely  free  from  every 
risk  of  causing  an  explosion.  So  long  as  a  lamp 
with  a  fiame  is  employed,  however  well  protected 
by  gau2e,  so  long  must  there  be  some  doubt  as  to 
its  safety.  Most  of  the  suggestions  for  electric 
safety  lamps  have  taken  the  form  of  small  glow- 
lamps  of  one  or  two  candle  power,  fastened  to  a 
batto^  of  sufficient  power  to  operate  the  lamp,  and 
of  sufficient  capadtj  to  maintain  the  light  for  at 
least  nine  hours,  Mr.  Swan's  first  miners'  eleotrio 
safety  lamp  differed  somewhat  from  this.  He 
inclosed  a  small  glow-lamp  in  a  strong  outer  bulb, 
protected  by  a  cage  of  stout  steel  wires,  and 
attached  it  to  a  fiexible  conducting  cord  sevml 
yards  long,  containing  the  leading  wires.  The  lamp 
was  thus  tethered  to  mains,  terminating  a  few  yards 
away  from  the  working  face.  In  this  primitive  form 
the  Swan  safety  lamp  was  actually  used  to  a  limited 
extent  in  18S1,  at  the  Biaca  Colliery,  in  South 
Wales,  at  the  Pleasley  Colliery  in  Derbyshire,  and 
at  the  Eamock  Colliery  in  Xanarkahixe.  But  it 
soon  became  evident  that  the  tethered  cord  would 
not  be  satisfactory,  and  might  get  entangled. 
Nothing  short  of  a  self-contained  lamp  would  suit 
the  case.  The  Ellia-Lever  competition  of  1883 
failed  to  bring  forward  any  practical  electric  lamp, 
the  only  one  submitted  to  the  judges  having  a 
weight  of  near  |cwt.  In  1885,  and  again  in  1886. 
Mr.  Swan  exhibited  self-contained  lamps  at 
meetings  of  the  British  Association.  In  these 
lamps  the  electric  current  was  fumiahed  by 
a  small  secondary  battery  or  accumulator  in  the 
base  of  the  lamp.  The  light  was  satisfactory,  but 
the  weight  was  stiU  too  great.  An  ordinary  miner's 
lamp  of  modem  pattern,  such  as  the  Mueseler  or 
Clanny,  with  protecting  shield,  only  weighs  from 
31b.  to  4Ib.,  and  gives  out  a  light  less  than  that  of  a 
single  standard  candle.  The  Thomeburry  lamp  is 
brighter,  but  not  less  heavy ;  but  Mr.  Swan's  lamp 
of  1885  weighed  171b.  With  later  improvements  it 
was  reduced  to  71b.,  and  in  this  form  it  has  been 
put  into  commerce  by  the  Edison  and  Swan  Electric 
Lighting  Company,  of  London,  and  has  been 
extensively  tried.  Another  portable  lamp,  having 
a  secondary  battery  to  suppl  v  the  current,  is  that  of 
Mr.  Pitkin,  of  Cierkenwell.  This  indefatigable 
worker  has  produced  many  varieties,  but  all  agree 
in  having  a  special  compact  form  of  secondary 
battery  designed  to  stand  rough  work.  An 
auxiliary  resistance  wire  is  added  to  moderate  the 
brightness  of  the  light,  which  on  first  charging  is 
excessive.  The  principal  objections  that  have  been 
urged  against  them  are  their  weight  and  cost.  The 
weig:ht,  it  is  true,  is  somewhat  greater  than  that  of 
an  oil  lamp ;  but  the  light  is  far  auperior,  and  the 
aafety  absolute.  Other  inventors,  amongst  whom 
are  Mr.  T.  Coad  and  Mr.  A  Sohanscbieff ,  have  pro* 
posed  portable  electric  lamps,  having  in  the  base  of 
the  lamp  a  primary  voltaic  battery  wherein  sine 
plates  are  consumed  by  corrosive  chemical  liqixMa 
to  furnish  the  energy  for  the  light.  Here  in  Cardiff 
Mr.  Sydney  Walker,  and  in  Prance  M.  Tronv^, 
have  produced  some  kindred  forms.  ^  The  trouble 
of  maintaining  ttie  lamps,  replenishing  the  spent 
add  liquids,  and  replacing  the  oonsumed  zinc  plates 
involves  a  serious  charge  over  and  above  the  cost 
of  sine  and  adds,  which  alone  would  not  be  pro« 
hiUtive.  Many  of  the  lamps  oontain  an  aotomatio 
device  to  put  Uie  lamp  out  sparklessly  in  case  of 
accident.  I  wish  I  could  add  that  any  of  these 
forms  of  lamp  had  proven  to  be  satisfactory  in 
practical  work.  There  can  bo  no  doubt  that  some 
such  self-oontained  lamp  will  eventaally  be 
found  to  fulfil  all  the  requiaite  conditiona  yet 
unattained.  The  inoreaae  of  weight  as  oompared 
with  oil  safety-lamps  from  S^lb.  to  71b.  is  not  so 
great  as  to  make  the  electric  safety-lamps  useless. 
Much  of  the  objection  still  felt  to  them  is  mere 
prejudice,  which  will  wear  off.  In  really  fiery 
mines  they  ought  assuredly  to  be  made  oorapulsory ; 
the  slight  increase  in  weight  is  really  of  no 
importance  beside  the  primary  ooniidentioo  of 
prsservation  of  life  and  lunb. 

Eleotrio  Eanllng. 
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example  of  this  applioetion  of  electricity  aiforded 
bj  the  erection  in  16S2  of  a  amall  plant  for  pomp- 
isg  in  one  of  the  Jevela  of  the  Trafalgar  Ckilliery  by 
Mr.  W.  Blanch  Brain.  Tffo  of  Siemen'i  dynamos 
were  naed,  one  as  a  generator,  the  other  as  a  motor, 
and  the  latter  droTe  an  ordinary  horizontal  pnmp 
with  a  belt  from  its  pulley.  This  was  a  small 
beginning,  as  only  1^H.JP.  was  thus  transmitted.  In 
1885  this  plant  was  increased  to  2iH.P.  by  Messrs. 
Elwel],  Parker,  and  Co.,  and  again  in  1687,  when  a 
20H.P.  motor  was  put  down  for  pumping.  The 
distance  which  the  oonduoting  cables  earned  the 
electric  current  from  the  generating  dynamos  to 
the  motors  was  in  this  case  2,000  ysras.  Another 
example  of  a  successful  pumping  plant,  which  has 
been  several  times  enlatged,  is  that  in  use  in 
the  St.  John's  Colliery,  at  Normanton,  in 
Yorkshire. 

I  have  mentioned  incidentally  two  points  to  which 
colUery  managers  are  likely  to  raise  oDjections  in  the 
use  of  electric  motors  in  pits.  The  flnt  of  these  is 
the  possibiUly  of  explosion  being  caused  by  a  spark 
ocouxring  at  the  commutator  of  the  motor  wnere 
the  electric  current  ib  conveyed  into  and  out  of  the 
routing  armature  by  means  of  the  brushes.  The 
second  is  the  use,  in  the  pit,  of  driving  belts,  which 
not  ozJy  take  up  n)aoe,  but  cannot  be  kept  in  good 
working  order  m  oirty  and  damp  situations.  Now 
the  commutator  difficnltv  is,  I  believe,  largely  an 
imaginary  one.  No  doubt  in  many  dynamos  and 
motors  a  bright  bluish  spark  may  occasionally  be 
observed  at  the  tips  of  the  brushes,  especially  if  the 
latter  are  not  in  proper  adjustment.  In  well- 
designed  machines  of  modem  construction  the  spark 
is  practically  non- existent  under  ordinary  con- 
ditions of  working.  The  queetionraised  is  whether 
it  affords  any  rea^  danger.  The  spark  is  so  close 
to  a  lar^  mass  of  copper  that  it  is  practically  cool ; 
so  cool  mdeed  that  it  is  extremely  difficult  to  cause 
it  to  ignito  anything.  I  have  several  times,  and  in 
vain,  med  to  light  a  gas-jet  at  the  spark  on  the 
commutator  of  a  dynamo,  even  when  the  brushes 
were  purposely  put  out  of  adjustment.  Many 
others  have  experimented  on  this  point,  amongst 
them  Mr.  Snell,  Mr.  Mordey,  ana  Mr.  Sydney 
Walker,  all  of  whom  agree  in  thinking  the  danger 
on  this  head  to  be  very  small— probablv  less  than 
the  danger  from  the  sparks  caused  by  the  blows  of 
a  pickaxe  used  by  the  miner  at  the  working  face. 
However,  it  has  been  deemed  advisable  to  provide 
against  poesible  risk  from  this  source.  Accordingly, 
in  the  pumping  machinery  designed  by  Messrs. 
W.  T.  Ooofden  and  Co.,  Hazrow-road,  London, 
three-throw  pumps  are  used  in  preferenoe  to  single- 
or  double-throw,  so  as  to  equalise  the  load  on  the 
motor  throu^out  the  revolution.  Pumps  and 
motor  are  mounted  on  the  same  bed-plate ;  the 
pump  crank-shaft  being  speeded  down  from  the 
motor  shaft  by  wheel  gearing.  The  whole  armature, 
including  the  commutator  and  brushes,  is  inclosed 
within  an  air-tight  casing,  provided  externally  with 
projecting  gills  to  dissipate  the  heat  arising  from 
the  current  in  the  armature  conductors.  The 
designers  of  this  inclosed  motor  maintain  that  they 
have  met  the  difficulty  in  a  thoroughly  efficient 
way,  and  i^uarantee  that  the  motor  might  be 
worked  continuously  for  two  or  three  hours  in  the 
midst  even  of  an  explosive  atmosphere  without  fear. 

Oombinod  Hauling,  Pumping,  and  Ligbtlngr 

Plant. 

In  the  case  of  the  St.  John's  Collie^  at  Norman- 
ton,  the  electric  plant  performed  the  double  duty  of 
pumping  and  hauling.  There  is  no  reason  why  the 
same  eleotrio  supply  should  not  furnish  current  for 
lighting  purposes  at  the  same  time.  An  example, 
in  whidi  pumping  and  lighting  are  thus  combined, 
is  afforded  by  the  plant  ik  Messrs.  Crawshaj  Bros., 
Newbridge,  Hhondda  Colliery.  Here  m  your 
monntainouB  country  of  Wales  yon  have  in  many 
districts  ample  supplies  of  natural  power  running 
to  waste  down  the  hillsides,  which,  if  utilised  and 
transmitted  eleotricallv,  might  widely  increase  your 
local  industries,  and  at  the  same  time  preserve  you 
from  that  pestilentiAl  blicht  of  smoke-cloud  with 
which  the  tall  ohimnevs  of  the  mills  and  factories  in 
■o  maav  districta  of  England  have  ruined  Uieir 
natural  beauty.  Quite  recently  Messrs.  Crompton 
■ad  Co.  have  put  down  a  large  hauling  plant  at  the 
Aberoanaid  Colliery  at  Merthyr  TydAL  This  con- 
sists of  a  compound  condenang  engine  of  40H.P. 
bv  Marshall,  which  drives  a  Crompton  dynamo 
ffving  out  about  150  amperes  of  current  at  a 
pressure  of  600  volte.  From  the  dynamo  dieathed 
conducting  cables  are  led  down  the  pit  shaft  some 
1,200  yards  to  a  60H.P.  motor  about  800  yards  from 
the  pit  bottom,  running  at  800  revoluttons  per 
minute.  This  motor,  which  is  also  built  by  Messrs. 
Oompton  and  Co.,  transmite  ite  power  to  a  counter* 
■halt  by  ropes,  and  from  this  shaft  the  hauling 
drams  are  doiven  by  wheel  gearing.  The  cost  of 
the  plant  was  considerably  less  than  that  of  a  com- 
pressed air  plant  of  equal  power.  Mr.  Howell,  of 
Llaaellv,  who  erected  it,  says  that  the  control  of 
the  motor  is  as  simple  as  that  of  a  compressed  air- 
engine,  the  operations  of  starting,  stopping,  and 
TCvenring  being  accomplished  by  mively  moving  the 
zegnlttting  lever.    It  has  been  erected  now  only 


about  a  month,  and  has,  since  ite  erection,  hauled 
on  the  average  500  tons  per  day. 

Slectric  Coal-Outtinv  Machinery. 

For  a  good  many  yean  past  colliery  managers 
have  used  coal- cutting  machinery  to  aid  them  in 
the  getting  of  the  coal.    Naturally,  when  it  is 
found  that  electricity  is  so  convenient  an  agent  for 
pumping  and  hauling,  and  is  so  readily  transmitted 
to  any  spot,  the  thought  of  applying  it  to  drive 
coal-cuttmg  machines  has  occurred  to  engineers. 
The  construction  of  really  practical  machines  dates 
from  1887,  when  Meesrs.  Goolden  and  Co.  designed 
a  coal-cutter,  which  oonsisto  of   a   tepered  bar, 
rapidly  revol^g  on  ite  own  axis,  and  armed  with 
projecting  teeth.     Such  bars  have  been  used  in 
nand-driven    maehinexy  for   coal-cutting.    After 
various    intermediate    modifications    a    form   of 
machine  was  arrived  at.    The  electric-motors  are 
geared  by  steel  double  helical  wheels  to  separate 
iioafts,  on  which   the   cutter-bars  are   mounted. 
Great  attention  had  to  be  paid  to  making  every 
part  as  strong,  and,  at  the  same  time,  as  compact 
as  possible.    The  machine,  mounted  on  ite  wheels, 
stands  on  rails  laid  along  the  working  face.    It  is 
turned  on  ite  own  tumteble  by  worm-gear,  so  that 
the  cutter-bar  pointo  along   the   heading.    Then 
the  electric  current  is  switehed  on,  and  the  bur, 
rapidly  roteting,    is    slowly    turned    through  a 
right  angle,  cutting  ite  way  into  the  face  of  the 
seam.    The  worm-gear  being  then  locked,  the 
machine  is  drawn  along  the  f  ace>-being  wound  in 
by  hand  by  a  winch — cutting  ite  wav  as  it  goes. 
In  this  way  a  deep  cut  is  made  all  along  the  face 
at  a  few  inches  from  the  ground.    The  coal  gene- 
rally falls  from  above  by  ite  own  weight,  being 
temporarily  wedged  up  in  the  immediate  rear  of  the 
cutter-bar  to  prevent  Ijamming.    A  speed  of  400  to 
500  revolutions  per  mmute  suffices  for  the  cuttcff  in 
hard  coals.    In  soft  coal  it  may  be  driven  faster. 
The  usual  length  of  cutter-bar  is  3ft.  6in.  to  3ft.  9in. 
Owing  to  the  wear  of  the  cutting  edges  the  pointe  of 
the  cutters  have  to  be  removed  for  grinding  at 
intervals.    The  average  length  that   can   be  cut 
without  changing  the  cutter  tools  is  about  40  yards 
in  hard  coal.  One  man  or  boy  attends  ^e  winding- 
winch  ;  one  man  attends  to  the  cutter  and  to  clear- 
ing the  road  in   front   of  it;  a  third  follows  it 
spragging  and  putting  up   props.  .The  motor  is 
about  10-12H.P.    Another  form  of  electric  coal- 
ontting  machine,  designed  by  Mr.  Snell,  is  now 
being   tried   by  the  General  Electric  Power  and 
Traction  Company,  having  a  wheel-cutter  instead 
of  a  revolving  bar.    Of  the  multe  of  this  machine 
it   would   be  premature  to   speak.    Indeed,  the 
whole  of  this  part  of  the  subject  is  so  novel  that  it 
is  impossible  to  give,  as  one  can  in  the  case  of 
pumpmg   and  hauling,  exact   figures   as  to  the 
economy    effected    by   the    introduction    of  the 
new    appliances.     For  rook  drilling  and  boring 
electric  motors  have  also  been  used.    We  may 
divide  all   drilling  machines  into  two   classes — 
rotetorjr  and  percussive.    Both  sorts  have  been 
tried  with  electric  power.    For  many  years  on  a 
veiy  small  scale  electric-motors  have  been  used  for 
driving  dentiste*  drills  and  mallete,  for  boring  and 
filling  teeth.    On  the  large  scale  for  mining  not 
much  has  yet  been  done.    To  attach  an  Ingersoll 
rock-drill  to  an  electric-motor  requires  no  great 
stroke  of  inventive  genius ;  and  has  not  proved  a 
very  practical  device.    What  is  wanted  is  a  form  of 
drill  adapted  to  the  peculiar  capabilities  of  electric 
power.    In   conclusion,   Prof.  Thompson  said:— 
"Everywhere,  as  one  looks  around  the  electric- 
engineering  industry,  one  sees  evidence  that  elec- 
tricity is  at  last  takinff  ite  plaoe  as  an  agent  for 
doing  the  heavy  work  tor  which  at  one  time  only 
steam  power  and  hydraulic  power  were  deemed 
suiteble.    My  task  has  been   to  illustrate  recent 
practical  developmente  of  a  science  that  has  for 
years  been  the  object  of  my  dsily  and  hourly 
thoughte."    Before  resuming  his  seat  the  lecturer 
paid  a  warm  tribute  to  the  capability  of  Mr.  Snell, 
Mr.  Atkinson,  and  Mr.  Sydney  Walker,  without 
whose  aid  he  would  not  have  sucoeeded  in  expound- 
ing the  progress  of  invention  to  ite  present  point. 
Au  those  were  men  who  know  their  work  and  do 
it :  men,  he  ventured  to  say,  whose  untiring  efforte. 
whose  intelligent    appreciation   of  ttie  praoticaf 
problems  with  which  they  have  to  grapple,  and 
whose  inventive  ingenuity  entitle  them  to  honour- 
able mention,  quite  apart  from  the  services  which 
they  had  so  courteously  and  willingly  rendered  to 
him.    It  is  by  such  intelligent  labour,  such  untiring 
application,  and  such  inventive  skill  that  scientific 
discoveries  are  made  of  use  to  mankind.    It  is  by 
such  effort,  such  invention,  such  enterprise,  that 
the  honourable  fame  of  tne  British  engineer  has 
been  esteblished  throughout  the  civilised  world. 


ON   ELECTEIC    STRESS. 

TELE  subject  of  electric  stress  was  chosen  by  Prof. 
Biiok«r  for  the   second  diacourse  delivered 
before  the  British  Association.    This  year  is,  he 
said,   the    centenary    of    Faraday's  birth.    The 
'authorities  of   the  Royal  Institution  have  been 


celebrating  the  event,  and  the  room  in  which  he  so 
often  lectured   has   been  ringing  with  his  praise. 
The  occasion  is  of  sufficient  importance  to  attract 
the  attention  of  aU  who  take  an  interest  in  sdenoe, 
and  I  have   thought  it  desirable  that  one  of  the 
lectures   delivered   this   year   before   the   British 
Association   should   be   on   a   subject   related  to 
Faraday's   work.    I   do   not,    indeed,  propoeeto 
traverse  again  tiie  ground  over  which  Lura  R%ylei^ 
and  Prof.  Dewar  have  lately  passed,  but  I  stalt 
follow  out  one  of  the  ideas  which  Faraday  gave  to 
the  world,  and  shall  show  you  that  what  seemed  at 
first  a  mere  convenient  mode  of  expression  has  proved 
to  be  a  rigid  description  of  a  physical  fact  of  pro- 
found importance.    The  idea  of  mapping  out  the 
space  around  an  dectrified  or  magnetised  body  by 
means  of  ** lines  of  force"  is  now  commonplace. 
Fifteen   thousand    candidates  present  themseivea 
annually  for  the  May  examination  in  electricity  and 
magnetism  conducted  by  the  Department  of  Science 
and  Art,  and  the  vast  majority  of  these  are  well 
acquainted  with  the  term.     A  small  conductor,  the 
length  of  which  is  considerable  with  respect  to  ite 
other  dimensions,  and  which  is  free  to  turn  aboUt  ite 
centre,  will,  if  brought  near  to  an  electrified  body, 
point  in  a  certain  definite  direction.    It  is  a  kind  of 
electrical  compass  indicating  the  direction  in  which 
the  electrical  forces  are  acting.    If  we  move  it  on  a 
step,  so  that  the  end  nearest  to  the  body  oocupiea 
the  position  previously  held  by  that  which  was  then, 
the  more  remote  from  it,  the  pointer  takes  up  a  new 
p3Bition.     Repeating  the  operation^  we  graduallj 
trace  out  a  line  or  curve,  the  direction  of  which  at 
every  point  indicates  the  direction  of  the  eleotrioai 
force  at  that  point.    Every  schoolboy  has  seen  tbe 
experiment  in  which  the  magnetio  lines  of  force  are 
traced  out  by  means  of  iron  filings.    It  is  a  much 
more  difficult  matter  to  depict  electrical  lines  of 
force  by  means  of  electrified  particles.  It  can,  how- 
ever, be  done  in  several  ways,  andperhaps  best  in 
accordance  with  a  suggestion  of   W.  Stoltz.    The 
electeified  bodies  are  metal  discs,  or  wires,  placed  at 
the  bottom  of  a  class  vessel  filled  with  ether.    If 
powdered  sulphiae  of  antimony  be  scattered  over 
the  surface  it  sinks  to  the  bottom^  and  when  the 
metallic  conductors  are  electrified  it  coUecte  along 
the  lines  of  force,  which  are  thus  rendered  visible. 
In  one  reepeot  the  experiment  shows  more  than  the 
more  common  one  with  the  iron  filings.    The  sul- 
fide  tends  to   accumulate   about  the  positively 
charged  body,  so  that  the  stete  of  electrincation  of 
the  conductors  is  indicated  as  well  as  the  form  of 
the  lines   that   unite  them.     If  a  small  area  be 
selected  on  a  positively  electrified  body,  and  linea 
of  force  be  drawn  from  every  point  on  the  curva 
which    surrounds    it,  they  will  inclose  a  tubu* 
lar    space.      Such    tubes  of    force  extend  from, 
positively    to    negatively    electrified  bodies,   and 
Faraday    noticed    that   they  tended  to   contract 
in    the    direction    of    their    length    and  to  ex- 
pand   sideways.     Maxwell    earned    the    matter 
a  step  further  by  showing  that    these  peculiar 
tendencies  could  be  explained  if  we  suppose  that  in 
the  medium  which  divides  the  electrified  bodiea 
there  is  a  tension  along  the  lines  of  force  and  a 

Sressure  at  right  angles  to  them,  and  that  such  a 
istribution  of  force  is  consistent  with  the  equi- 
librium of  a  perfect  fluid.  It  remained  to  prove  by 
direct  experiment  that  these  forces  really  exist,  and 
this  cructel  test  we  owe  to  Dr.  Kerr,  of  Glasgow, 
whose  experimente  have  been  repeated  and 
extended  by  Quincke.  If  in  consequence  of  a 
tension  or  tendency  to  contract  along  the  lines  of 
force  and  a  pressure  or  tendency  to  expand  at  right 
anglee  to  them,  and  if  by  the  action  of  these  foroea 
Uie  particles  of  which  the  medium  is  composed  are 
differently  arranged  or  packed  in  different  direo- 
tions,  this  fact  can  be  detected  by  the  agency  of 
light.  AdoptiDg  the  language  of  the  undulatory 
theory  of  light,  the  mdtions  in  a  beam  whiiA 
emerges  from  a  Nicol's  prism  all  take  plaoe  in 
parallel  directions.  Light  thus  oanstituted  cannot 
pass  throuffh  a  second  similar  prism  placed  at  right 
angles  to  the  first,  and  no  difference  is  produced  by 
the  interposition  between  the  prisms  oi  a  body  the 
properties  of  which  are  the  same  in  all  directions. 
Liquids,  or  a  plate  of  well-annealed  glass,  fsil  to 
alter  the  stete  of  polarisation  of  the  light.  If, 
however,  the  glass  be  squeezed  in  one  direction,  so 
that  in  that  direction  the  particles  are  forced 
together,  while  at  right  angles  to  it  their  original 
distance  is  maintained  unaltered,  the  light  under- 
goes  a  change  which  enables  it  to  pass  through  the 
second  prism.  We  cannot  by  ordinary  mechanical 
means  squeeze  a  liquid  in  one  direction  only  ; 
but  if  it  be  the  supersaturated  solution  of 
the  salt  in  the  act  of  crystaUiaation,  the 
particles  as  they  group  then^selves  into  c^stale 
oeoome  differontiy  packed  in  different  aireo- 
tions,  they  modify  the  light,  and  the  formation 
of  the  ci7Stals  can  be  seen  on  a  background  of 
apparently  opaque  liquid.  Hence,  to  test  the  atate 
ox  a  medium  which  is  the  seat  of  electrical  forcee, 
we  pass  a  beam  of  plane  polarised  light  betweesi 
two  metal  plates  immersed  in  a  good  non- conduct- 
ing liquid.  Bisulphide  of  carbon  is  found  to  be  t^ 
best  for  the  experiment.  So  Ions  as  the  platee  are 
uncAectrified  the  plane  polarised  light  passes  nn* 
altoed  through  the  fluid  between  them  and  faila  to 
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■■((nta  Ua  •aoond  priun.  If,  howsTiT,  th«j  are 
iffefMj  dMthfled  m  that  the  Kdh  of  loioe  raa 
feM  tb*  <>na  to  the  other,  the  light  breiki  through 
ft*  lanui  and  tpnadi  apoa  the  lOTeen.  Tbia 
■hmnmnn-ti,  which  wu  demoniCnblj  cauMd  In 
M  <■«•  ot  tho  Kiuened  gliM  and  ue  growing 
o^Mh  b]r  a  iMnaogeiMDt  of  the  ndecalaa  to  that 
mjinttpadai  in  diftannt  degraea  of  nlnaniif 
■  diffanst  direotioiw,  mnatbedus  to  annular  eauaa 
■hMthefocoaaaniUatrioal.  By  alectricalatrenaa 
nbaTaparfoimedtha^ipamiitly  impoinble  tank  of 

-'-'t  liquid  in  ooe  diraoCioa  wliila 

■"         the      ~ 

Pu.—, 

^_.    .     ._  ._.   .  .rking  hjpothaaea, ^ 

tlBMarork,  Mceawj,  iadaed,  lor  the  erection  of 
1  ■athaontieal  theory,  but  to  M  hareoitet  remorad 
bnait,  but  that  tber  an  the  accorate  expreaidoDi 
of  adul  fact.    The  aabjeot  thaa  explained  bv  tha 


ifftH  (rem  the  acreeD  acoordiog  a>  the  eleotrical 
■"""  '       '-•-'     -   inoggiit   to  reat.     If  two 
I  HliwAted,  the  one  in  a-Tertioal 

.     . . boriaontal  directiOD,  tha  paitioln 

doiely  Mcked  along  a  vertioal  line  in  the 
■K  mmi  along  a  horitontal  Uaa  in  tha  other.  Henoa 
ftqr  taod  to  neutraliaa  aaeh  other'a  aSecti. 
gjawaid  ain^jN  eaoh  prodooed  a  band  of  light  oa 
ttaanao.  Whem  Uisy  ware  oompieiaed  aimul- 
tMoodj  hath  banda  appeared,  bat  whaie  thej 
ooMd,  initaad  of  douUe  btightneaa  there  waa 
kAnaM.  Thia  eSact  waa  alao  pmdaced  by  alectri- 
n1  itrtaiia.  Two  paira  of  matal  platea  wub 
ra— iBil  in  two  tbmbIi  containing  carbon  biml- 
)i<la.  Tlie  ana  pair  waa  horiionta],  tha  other 
wrtial,  aod  when  thar  were  eleotnflad  ainiul- 
taatouly  two  handi  of  light  were  produced  with  a 
fhtk  patdi  at  the  oroaatng  point.  Neit,  the  light 
indued  whan  the  elaotnoal  atreBaea  were  in  play 
WH  maljaad  by  a  phcm,  and  a  apsctrnni  waa  pro- 
iud  en  the  acnen.  The  ooloon  pniTioiuiy  si- 
Uitad  whai  the  ale«tti«aJ  atraas  waa  great  waa  due 
Ktbefactthat  ondcz  thaae  oonditiona  Kuneot  the 
mrttiiwtt  of  white  light  had  pasted  thiough  a 
mla  irf  Aangee,  «nd  were  brought  back  again  into 
tH  WBditiooB  ID  whloh  tbay  w«e  incapable  of 
teningtheteaMidlfloarapiitm.  Thiaw»athawn 
Iflkapitaance  of  a  black  band  which  ihifbadita 
pE^JOD  in  tho  neottam  ai  the  foroea  altered. 
onaDtng  hom  the  blue  end,  it  di«;ippeared, 
tUn  ^  toroea  were  powmtol  enongfa,  at  the  red. 
B>roDd  tha  red  end  of  the  viaible  apecbnm  there 
in,  htwaTs,  inTinbla  radiationt,  to  which  oar 
«■  do  not  reipond,  and  the  Joamey  of  th«  band 
■  ae  radittioaa  (which  in  the  TiaiUa  apactmm 
miad  at  darknaaa)  eonld  be  tnoad  beyond  the 
nub  of  Tiaoo.    The  method  of  carrying  oat "  ' 


^  ma  ot  Uko  radiomlorometen  of  Prof.  Boya  . 
nb  bejand  tha  red  boundaij  of  the  viubla 
4«tnm.  A  mot  of  light  reflected  on  the  tcreen 
itliettai  whether  the  initnimuit  U  heated  or 
affltd.  Whan  the  apeotanm  &rat  appears  heat  oan 
UMntad,  bat  aborUy  after  the  bUcli  band  reaobaa 
^nd  end  and  ditappeart  tha  Inttmnunt  la  and- 
■e^  CDoled.  Aa  tha  electrical  mmhitj  u  rerolved 
■an  tipidlj  the  eleotrleal  streaaaa  tncraaaa.  tha 
— ^-■'■'-  band  of  no  radiatloti  ^ataaa  bt^ond  the 

d  out  that 
„  from  the 

■MKigtlion  of  the  propertiea  of  ordinary  matter 
kttaii  of  the  ether,  which  may  perbapa  be  tha 
nthotl  of  which  matter  ia  compoHd,  and  which 
a  iBtsilj  tomething  of  a  more  eubtle  and  tuuda- 
■Wal  bad.  It*  sxiiteuoe  it  now  proved  beyond 
«  pcaibilitj  of  donbt.  We  may  some  d&y  be 
>Hl  Id  ooatrol  and  uee  it,  as  we  now  oontrol  ani* 
*■*  rtaia.  It  thia  la  so,  the  cent«nai7  of  Faraday' 
Uh  will  not  be  the  latt  featiral  held  in  bL 
■mm,  and  the  ganarationa  which  reap  the  harreit 
nA  Hrliar  atodenta  of  the  adence  of  electricity 
■nnwa  will  not  forget  the  name  of  Dr.  Kerr,  aa 
Ml  cd  the  i^ytidst  who  completed  in  the  laboratory 
«  s  tniniag  eoUega  a  chain  of  iTidence  of  wh' 
rndiy  and  JfaxwaU  had  forged  the  &nt  liokt. 


01  LAIARSS'S    17EW  OXISa    OF 
COPPEB.   BATTXEY. 

Pthe  old  modeli  the  oxide  of  copper  wai 
navillT  employed  in  the  form  of  graina 
gM  amplj  at  tha  bottom  of  a  metallio  leiael 
■(■>t|  the  reoe^tade  of  the  element,  or  else  in  a 
Ijtdapoccnpymg  the  bottom  of  a  glaa  Ttnel. 
iti  lisc  ns  airaoged  at  the  upper  part  of  the 
Wal,in  the  toim  of  a  horizootal  plate  or  of  i 
"Wtaod.  Inthenewmodela(Figa.  l,-2,Bnd3J, 
"■IMlMaf  agglomerated  oxide  ot  copper,  C, 
MintticaUyoppoaite  the  '  "  ' 
I,  DB,  a 
The  whole  ia  immened  in  a  aolu- 
-  iwu  w  pat  oeat.}  ot  potash  contained  in  i 
*iai,  A.    Among    other  advantages,   this  ar- 


^nttkaOy  oppoaite  tht 
■*>«  •"ppotb,  DB,  fl 

•  nsaltaiaBla.    The  who 


rutgemant  preeenta  that  ot  giving  elcmaota  that  are 
oompacter  and  aasisr  to  dinnoont. 

The  agftlomeratet  of  oxide  ot  oopper  may  be 
prepared  by  moulding  in  a  hydraulic  preu  a  damp 
miztore  ot  cojiper  ncalea  with  4  or  fi  per  cent,  of 
day,  and  b^mg  the  product  at  a  temperatore  of 


and  aabmittsd  to  red  heat  in  a  revarheiatory  tnr- 
nace.    There  ia  first  produced   a  reduction  of  thf 
oxide,    whence    raaolu    the  aggtomsTatioi 
mus:  theo.  under   tha    '  "  '  " 


the 
metal  oxidises  without  alteration  of  toim.  Tha 
platea  thaa  obtained,  althouKhcoutaiuio^no  foreign 
mitter,  are  very  atrong.  Their  porosity  in  both 
cues  is  BuScient  to  allow  the  whole  ot  tha  oxide  to 
exert  ita  depolariaing  action  withoat  the  intro- 
duction ot  a  DOtable  reaistance  into  the  battery. 

One  of  the  most  interesting  pecnliaritiss  of  tfas 
xioc-oxide  ot  copper  ooupla  it  the  increase  in 
depolarising  power  oaoteaoent  upon  the  work  ot 
the  element.  This  rare  phenomenon  of  a  battery 
whose  disposable  eneniy  oootinnaa  to  increase 
from  the  beginning  of  the  discharge  before  reach- 
ing the  attta  ot  regular  operation  can  be  aatily 
explained.  Tha  oxide  ot  copper,  being  a  poor  oon- 
dootor  ot  electricity,  ia  capable  ot  depolaruiDgonly 
at  the  points  ot  contact  wttb  the  atertrode ;  but,  aa 
the  aopper  produced  by  ita  reduction  conducts  vary 
well,  the  Bortacs  iotereetad  in  the  dspolailsatioii 
incniaata  'rery  rapidly,  aod  tha  abaorption  ot  the 
hydrogen  beoomea  more  aaay  and  rapid.  There  ia 
thna  produced  a  sort  of  fornmliaa  of  tha  electrode. 
If,  then,  the  aggknueratea  manufactured  aa  has  bean 
deserilMl  were  uaed  j  uat  aa  tha;  are  in  the  batteriea, 
the  dapolariaation  would  be  imperfect  at  tha 
beginning,  the  parts  in  the  contact  with  tha 
metallio  support  being  alone  capable  of  acting 
throagh  their  faable  sartaoas..  Tha  element  would 
have  to  be  dosed  upon  itself  for  some  minotsi  in 
order  to  be  put  in  condition. 

It  is  mush  prefenbls  to  put  the  depolarising 
eteotiode  immediately  in  the  beet  conditioa  tor 
operating  by  metalliauig  it,  so  as  to  render  it  con- 
ductive. The  activasiiTfaoeiaUiUBgreatl^iacreaaed, 
and  this  aappraaaea  the  period  of  farmitioq.  To  thia 
affect  the  Bgglometata  la  oovered  with  a  thin  layer 
of  zinc  by  immenioa  in  a  mixtara  of  water  ana  of 
lino  in  auapenaion,  and  is  then  dipped  in  slightly 
acidulated  water.  The  zinc  in  diiiolving  forms  a 
series  ot  local  conples  with  the  oxide  of  oopper, 
whose  surtaoe  is  rapidly  reduced  to  a  matallia  state. 
The  agglomerates  thus  trsstad,  having  a  conductive 
surface,  i*onld  give  good  reaulta  inbattarias;  but  it, 
after  washing  them,  wa  wiab  to  dry  them,  the 
rous  copper 

idises,  and  the  conductivity 
obviate  thia  inoonvsnience,  the  agglomaratce,  on 
coming  from  tha  acid  bath,  are  pat  into  an  electro- 
matatlnrgic  bath,  and  are  covered  with  a  thin  and 
continnona  layer  ot  coppai.  On  employing  a  ourrant 
of  abort  duration  and  great  intensity  (2  to  3 
ampites  per  tqoare  decimMre  of  surface  of  tha 
agglomerate),  the  deport  wiU  have  a  poroaity 
audi  aa  not  to  increase  the  interior  resistance  of  the 
batteries.  It  theo  suffldes  to  wash  and  dry  the 
metallic  platea.  The  depoated  copper  doea  not  re- 
oxidise,  and  the  snrfaca  ramaina  oonduetive.  Theee 
agglomerates,  converted  into  metallic  copper  by  the 
work  ot  the  battery,  may  bo  employed  agam  tor 
teveial  times,  after  being  washed,  grilled,  and 
matalliaed.  The  ayttem  ot  monnting  the  agglome- 
rates and  zincB  ia  the  tame  in  the  three  models.  Tha 
support,  D  D,  of  the  ■gglDmonte  (Fig.  2)  it  fixed 
to  uie  Garthanware  cover,  B,  by  means  of  screws 
andnnta,  one  of  the  acrewa  canyiog  the  positive 
tatminal,  E.  It  ia  formed  of  a  ooppar-ocated  plate 
of  iron,  of  rectangular  form,  hollowed  oat,  and  with 


parte  ot  it  bent  ao  aa  to  form  a  lodgment  for  th» 
plate.  In  oidar  to  mount  the  agglomotate,  itia 
placed  In  the  position  that  it  it  to  oeonpT  (Fig.  4), 
and  ia  held  by  two  cnrved  aprin^,  L  L,  of  nammerad 


tremitiea  of  the  springs  are  atterwarda  introdocad 
into  alita,  X  y.  Thia  very  rapid  method  of  aoont- 
ing  keeps  the  agglomerates  in  patteet  metallio  oca* 
tact  with  the  support  >>-'n«a 

Aa  tor  the  imcs,  they  are  tapported  by  attJM  ol 
matal,  FF,  passing  through  lectangnlai  apstarea 
in  the  caver.  To  the  upper  part  M  these  aamorta 
are  flzad  steal  ifKinga,  B  H,  which  are  oapaible  of 
traversing  the  oovar  on  being  oampresesd,  and 
which,  on  afterwards  resoming  tbab  natural  pod- 
lion,  aupport  the  weight  of  the  tine  and  rett  apoo 
the  aorface  of  the  cover.  In  the  email  modal,  a 
conducting  wire  ia  fixed  to  the  xloo ;  in  the  other 
modalt,  there  are  plaoad  in  each  of  theiinca  metallic 
binding- screws,  O  O  O,  connected  I9  the  negativo 
conductor. 

The  zinct,  moreover,  are  aapported  at  a  proper 
distance  from  the  nsgative  eleotiode  by  ebonite 
inanlatora,  1 1,  fixed  upon  the  sapports  ot  the  oxide 
of  zinc  Ths  agglomerated  platee  and  tbe  lino  are 
aarroaoded  by  a  rubbar  band,  K. 

The  zinca  must  be  kept  entirely  iiui 
acconnt  ot  the  rapidity  with  which  they  w 
at  tha  level  of  tha  liquid.  Their  tofr, 
luuallj  made  ot  coppur  or  amalgaowl-. 
Tiimed  irott,  which  is  cheaper  and  more  it 
may  also  be  employed.  - 

The  eleotrodee  do  not  extend  to  the  lower  part  ol 
tha  vessels.  Tha  zinc-potash  compoond  that  tormt 
during  the  operation  ol  the  battary  separates  quite 
freely,  in  conaequeuce  of  its  great  deoBty,  >n  the 
form  ot  a  layer  that  occapiea  the  bottom  of  the 
vessel.  Theelectrodo,  beingneatthesnrfaoe,  there- 
fore remain  the  longest  time  possible  ia  tha  toln- 
tion  of  potash  that  ia  to  attaok  tham.  In  the  pre- 
sence of  a  eaturaled  alkaline  solutioD,  or  a  nearly 
saturated  one  ot  oxide  of  zinc,  the  ladaco  of  the 
zinc  would  beoome  oovaied  dnrtng  tha  operation  of 
tha  Inttai;  with  a  layer  of  oxide,  in  oonseqaenoe  of 
the  need  of  a  solvent,  and  would  no  long^  be  able 
to  operate  effectively. 

Tlie  general  piapertiea  ot  the  oxide  of  oopper 
battery  an  well  known.  Up  to  the  preeent  it  ia 
the  oiUy  primary  element  with  permanent  mount- 
ing that  ia  capable  of  a  large  diachargo,  and  that 
coniamea  its  elements  only  in  prraomm  to  ^a 
woik  furnished.  Ia  the  new  models,  the  ate  of 
agglomerates  with  metallised  snrtaee  pennitt,  fn>» 
the  beginning,  of  causing  a  very  wide  depolarising 
surtaoe  to  act,  and  this  munittst  tha  oomtaiUT  M 
the  elsmenta.  The  banging  of  the  aarfaott  Dtar  U> 
each  other  dimiuishes  the  internal  ittlattnrn  The 
diachaigea  are,  rontequently,  greater,  and  the  con- 
stancy mote  complete  tor  eleiDenta  ot  oomparable 
dimcDsiona,  in  the  new  at  well  aa  iu  the  old  moddb 
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equally  elastic,  as  haa  been  anbinitted  to  proof  by 
uutmraenta  made  of  various  materials,  inclading 
paper.  I  consider  this  has  been  sufiS.aiently  demon- 
strated by  the  independent  experiments  of  Mr. 
BlatUey,  of  London,  and  Mr.  Victor  Mahillon,  of 
Brussels.  But  we  must  still  allow  Mr.  Biohard 
Shepherd  Bockstro's  plea,  clearly  set  forth  in  a 
recently-published  treatise  on  the  flute,  that  the 
nature  and  the  substance  of  tiie  tube  by  reciprocity 
of  ▼iln'ation,  exercise  some  influence,  although  not 
so  great  as  might  have  been  expected,  on  the  quality 
of  the  tone.  But  I  consider  this  influence  is  already 
acknowledged  in  my  reference  to  equality  of  elas- 
ticity in  the  sides  of  the  tube.    • 

The  flute  is  an  instrument  of  embouehure—ihBi  is 
to  say  one  in  which  a  stream  of  air  is  driven  from 
the  player's  lips  against  an  edge  of  the  blow-hole  to 
mouuce  the  sound.  The  oboe  and  bassoon  have 
double  reeds,  and  the  dazinet  a  single  reed,  made 
of  a  species  of  cane,  as  intermediate  agents  of 
sound-production.  There  are  other  flutes  than  that 
of  embouehure—ihoM  with  flageolet  or  whistle  heads, 
which,  having  become  obsolete,  shall  be  reserved  for 
later  notice.  There  are  no  resl  tenor  or  bass  flutes 
now,  those  in  use  being  restricted  to  the  upper  part 
of  the  scale.  The  present  flute  dates  from  1832,  when 
Theobald  Boehm,  a  Bavarian  flute-player,  pro- 
duced the  instrument  which  is  known  by  nis  name. 
He  entirely  remodelled  the  flute,  being  impelled  te 
do  so  by  suggestions  from  the  performance  of  the 
English  flautist,  Oharles  Nicholson,  who  had  in- 
creased the  diameter  of  the  lateral  holes,  and  by 
some  improvemente  that  had  been  attempted  in  the 
flute  by  a  Captein  Gordon,  of  Charles  tne  Tenth's 
Swiss  QuMd.  Boehm  has  been  sufficiently  vindi- 
cated from  having  unfairly  appropriated  Gordon's 
ideas.  The  Boehm  flute,  smoe  1846,  is  a  oylindrioal 
tube  for  about  three-fourths  of  ite  length  ttom  the 
lower  end,  after  which  it  is  contijiued  in  a  curved 
conical  prolongation  te  the  cork  stopper.  The 
finger-holes  are  disposed  in  a  geometrical  division, 
ana  the  mechanism  and  position  of  the  keys  are 
entirely  different  from  what  had  been  before.  The 
foil  ooinpass  of  the  Boehm  flute  is  chromatic,  from 
middle  O  to  0,  two  octeves  above  the  treble  clef  G. 
a  range  of  three  octaves,  which  is  common  to  all 
concert  flutes,  and  is  not  peculiar  to  the  Boehm 
model.  Of  course,  this  compass  is  partly  produced 
by  altering  the  pressure  of  blowing.  Columns  of 
aur  inclosed  in  pipes  vibrate  like  strings  in  sections ; 
but,  unlike  stxings,  the  vibrations  progress  in  the 
dizttction  of  length,  not  across  the  direction  of 
length.  In  the  flute,  all  notes  below  D  in  the  treble 
clef  are  produced  by  the  normal  pressure  of  wind 
— by  an  mcreasing  pressure  of  overblowing  the  har- 
monics B,  in  the  treble  clef,  and  A  andB  above  it— 
are  suocessively  attained.  The  finger-holes  and 
keys,  by  shortening  the  tube,  fill  up  the  required 
intervals  of  the  scaUiB.  There  are  higher  harmonics 
still,  but  flautisto  generally  prefer  to  do  without 
them  when  they  can  get  the  note  required  by  a 
lower  harmonic.  In  Boehm*s  flute,  his  ingenious 
mechanism  allows  the  production  of  the  eleven 
chromatic  semitones  intermediate  between  the 
fundamental  note  of  the  flute  and  its  first  har- 
monic by  holes  so  disposed  that,  in  opening  them 
successively,  they  shorten  the  column  of  air  in 
exact  proportion.  It  is,  therefore,  ideally,  an  equal 
temperament  instrument,  and  not  a  D  major  one, 
as  the  conical  flute  was  considered  to  be.  Perhaps 
the  most  important  thing  Boehm  did  for  the  flute 
was  to  enunciate  the  principle  that,  to  insure  purity 
of  tone  and  correct  intonation,  the  holes  must  be 
put  in  their  correct  theoretical  positions ;  and  at 
least  the  hole  below  the  one  giving  the  sound  must 
be  open,  to  insure  perfect  venting.  Boehm^s  flute, 
however,  has  not  remained  as  he  left  it.  Improve- 
mente applied  by  Clinton,  Pratten,  and  Carte,  have 
introduced  certain  modifications  in  the  fingering 
while  retaining  the  best  features  of  Boehm's 
system.  But  it  eeems  to  me  that  the  reedy  quality 
obtained  from  the  adoption  of  tlie  cylindrical  bore 
whidi  now  prevails  does  away  with  the  sweet  and 
characteristic  tone-quali^  of  the  old  conical  Ger- 
man flute,  and  gives  us  in  ite  place  one  that  is  not 
sufficiently  distinct  from  that  of  the  clarinet. 

The  oboe  takes  the  next  place  in  the  wood  wind- 
band.  The  principle  of  sound  excitement,  that  of 
the  double  reed,  originating  in  the  flattening  of  the 
end  of  an  oat  or  wheat  straw,  is  of  great  antiquity ; 
but  it  could  only  be  applied  by  insertion  in  tuoes  of 
very  narrow  diameter,  so  that  the  column  of  air 
should  not  be  wider  than  the  tongue  straw  or  reed 
acting  upon  it.  The  little  reed  bound  round  and 
contracted  below  the  vibrating  ends  in  this  primitive 
form  permitted  the  adjustment  of  the  lower  open 
end  in  the  tube,  it  might  be  another  longer  reea  or 
pipe  which  inclosed  the  air  column;  and  thus  a 
conical  pipe  that  gradually  narrows  to  the  diameter 
of  the  tongue  reed  must  have  been  early  discovered, 
and  was  the  original  type  of  the  pastoral  and  beauti- 
ful oboe  of  the  modem  orchestra. 

Like  the  flute,  the  oboe  has  only  the  soprano 
egister,  extending  from  B  flat  or  natural  below 
middle  C,  to  F  above  the  treble  def,  two  octeves 
and  a  fifth,  which  a  littie  exceeds  the  fiute  down- 
wards. The  foundation  of  the  scale  is  D  major, 
^e  same  as  the  flute  was  before  Boehm  altered  it. 
TigaBer'^  a  skilful  Parisian  maker,  tried  to  adapt 


Boehm*s  reform  of  the  fiute  to  the  oboe ;  but,  so 
far  as  the  geometrical  division  of  the  scale  was  con- 
cerned, he  failed,  because  it  altered  the  charac- 
teristic tone-quality  of  the  instrument,  so  desirable 
for  the  balance  of  orchestral  colouration.  But  the 
fingering  has  been  modified  with  considerable 
success,  although,  it  is  true,  by  a  much  greater 
complication  of  means  than  the  more  simple  con- 
trivances that  preceded  it,  which  are  still  preferred 
by  the  players.  The  oboe  reed  has  been  much 
altered  smce  the  earlier  years  of  this  century.  It 
was  formerly  more  like  the  reed  of  the  shawm,  an 
instrmnent  from  which  the  oboe  reed  has  been 
derived,.and  that  of  the  present  bassoon.  It  is  now 
made  narrower,  with  much  advantage  in  the  refine- 
ment of  the  tone.  As  in  the  flute,  uie  notes  up  to 
C  sharp  in  the  treble  def  are  pxpduced  by  the 
normal  blowing,  and  simply  shortoning  the  tube  by 
opening  the  sound-holes.  Beydnd  wat  note  in- 
creased pressure,  or  overblowmg,  assisted  by  an 
harmonic  ''speaker*'  key,  produces  the  flrst  har- 
monic, that  of  the  ooteve^  and  so  on.  The  lowest 
notes  are  rough  and  the  highest  shrill ;  from  A  to  D 
above  the  treble  def,  the  tone-qnality  of  the  oboe 
is  of  a  tender  charm  in  melody.  Although  not 
loud,  ite  tone  is  penetrating  and  prominent.  Ite 
staccato  has  an  agreeable  efiect.  The  place  of  the 
oboe  in  the  wood  wind-band,  between  the  flute 
and  the  clarinet,  with  the  bassoon  for  a  base,  is 
beyond  the  possibility  of  improvement  by  any 
change. 

Like  the  flute,  there  was  a  complete  family  of 
oboes  in  the  16th  and  early  in  the  17th  century ; 
the  little  schalmey,  the  discant  sohalmey,  from 
which  the  present  oboe  is  derived ;  the  alto,  tenor, 
pommer,  and  bass  pommers,  and  the  double  quint 
or  contrabass  pommer.  In  these  old  flnger-hole 
instrumente  the  scale  begins  with  the  first  hole,  a 
note  in  the  bagpipe  with  which  the  drones  agree, 
and  not  the  entire  tube.  From  the  bass  and  double 
quint  pommers  came  ultimately  the  bassoon  and 
contra-bassoon,  and  from  the  alto  pommer,  an 
obsolete  instrument  for  which  Bach  wrote,  called 
the  oboe  di  eacda,  or  hunting-oboe,  an  appellation 
unexplained,  unless  it  had  originally  a  nom-like 
tone,  and  was,  as  it  has  been  suggested  to  me 
by  Mr.  Blaikley,  used  by  those  who  could  not 
make  a  real  hunting-horn  sound.  It  was  bent 
to  a  knee  shape  to  fadlitete  performance.  It 
was  not  exactiy  the  cor  Anglais,  or  English  horn,  a 
modem  instrument  of  the  same  piteh,  which  is  bent 
like  it,  and  of  similar  compass,  a  fifth  below  tiie 
usual  oboe.  The  tenoroon,  with  which  tiie  oboe  di 
caccia  has  been  compued,  was  a  high  bassoon, 
really  an  octeve  and  a  fifth  bdow.  It  has  been 
sometimes  overlooked  that  there  are  two  octeves  in 
pitch  between  tlie  oboe  and  bassoon,  which  has  led 
to  some  confusion  in  recognising  these  instrumente. 
There  was  an  intermediate  instrument  a  third  lower 
than  the  oboe,  used  by  Bach,  called  the  oboe 
d'amore,  which  was  probably  used  with  the  oorne- 
muse  or  bagpipe,  and  another,  a  third  higher  than 
the  oboe,  called  musette  (not  the  small  bagpipe  of 
that  name).  The  cor  Anglais  is  in  present  use. 
It  is  a  melancholy,  even  mournful,  instrument,  ito 
sole  use  in  the  orchestra  being  very  suiteble  for 
situations  on  the  stage,  the  effect  of  which  it  helps 
by  depressing  the  mmd  to  sadness.  Those  who 
have  heard  Wagner*s  ''Tristen  und  Isolde"  will 
remember,  when  the  faithful  Kurwenal  sweeps  the 
horizon  and  sees  no  help  coming  on  the  sea  for  the 
dying  Tristan,  how  pathetically  the  reed  pipe  of  a 
careless  peasEmt  near,  played  in  the  orchestra  on  a 
cor  AngUis,  colours  the  pamful  situation. 

The  bassoon  is  the  legitimate  bass  to  the  oboe 
and  to  tiie  wood  wind  in  general.  It  was  evolved, 
in  the  16th  century,  from  the  pommers  and  bom- 
bards— the  tenors  and  basses  of  the  shawm  or  oboe 
family.  With  the  older  instrumente,  the  reeds 
were  not  taken  hold  of  immediatdy  by  the  lips,  but 
were  held  in  a  kind  of  cup,  called  a  pirouette,  which 
only  allowed  a  very  small  part  of  the  reed  to  pro- 
ject. In  the  oboe  and  bassoon  the  player  has  the 
full  control  of  the  reed  with  the  lips,  which  is  of 
great  importance  both  in  expression  and  intonation. 
The  bassoon  economises  length  by  being  turned 
ba^  upon  itself ;  and,  from  ite  appearance,  obtains 
in  Italy  and  Grermany  the  satirical  appellation  of 
"  fagotto  "  or  **  fagott."  It  is  made  of  wood,  and 
has  not,  owing  to  many  difficulties  as  yet  unsur- 
mounted,  undergone  those  changes  of  construction 
that  have  partiy  transformed  other  wood  wind-in- 
strumente.  From  this  reason— and  porhaps  the 
necessity  of  a  bassoon-player  becoming  intimately 
familiar  with  his  instrument—bassoons  by  some  of 
the  older  makers— notebly.  Savory— are  still  sought 
after  in  preference  to  more  modem  ones.  The 
instrument,  although  with  extraordinary  advan- 
tages in  tone,  character,  and  ada^tebility,  that 
render  it  valuable  to  the  composer,  is  yet  compli- 
cated and  capridous  for  the  performer ;  but  ite  very 
imperfections  remove  it  from  the  mechanic&l  ten- 
dendes  of  the  age,  often  damaging  to  art ;  and,  as 
the  player  has  to  rdy  very  much  upon  his  ear  for 
correct  intonation,  he  gets,  in  reality,  near  to  the 
manipulation  of  the  stringed  instrumente.  The 
bassoons  play  readily  with  the  violoncellos,  their 
unitiHl  tone  being  often  advantageous  for  effect. 
When  not  so  used  it  falls  back  into  ite  natmal 


rdatioiiship  with  the  wood  wind  division  of  the 
orchestra.  The  compass  of  the  bassoon  is  from  B 
fiat,  an  octeve  below  that  in  the  baas  def,  to  B  fist 
in  the  treble  def,  a  range  of  three  octeves,  pro- 
duced by  normid  pressure,  as  far  as  the  bass  def  F. 
The  F  bdow  the  bass  def  is  the  true  lowest  note, 
the  other  seven  semitones  descending  to  the  B  flat 
being  obtained  by  holes  and  keyft  in  the  long  joint 
and  bell.  These  extra  notes  are  not  overblown. 
The  fundamentel  notes  are  extended,  as  in  the 
oboes  and  fiutes,  by  overblowing  to  another  octeve, 
and  afterwards  to  the  twelfth.  In  modem  instru- 
mente yet  higher  notes,  by  the  contrivance  of  smsll 
harmonic  holes  and  cross  fingerings,  can  be  secured. 
Long  notes,  scales,  arpeggios  are  all  practicable  on 
this  serviceable  instrament,  and  in  full  harmony  with 
darinete,  or  oboes  and  horns,  it  forms  part  of  a  riA 
and  beautiful  combination.  There  is  a  very  tdliog 
quslity  in  the  upper  notes  of  the  bassoon  of  which 
composers  have  made  use.  Straotorally,  a  bassoon 
consiste  of  several  pieces — ^the  wing,  butt,  bng 
jointe,  and  bell ;  and  when  fitted  together  they  fonn 
a  hollow  cone  of  about  8  ft.  long,  the  air  oolumn 
tepering  in  diameter  from  -j^e  ths  of  an  inch  at  the 
reed  to  If  in.  at  the  bell  end. 

The  bending  back  at  the  butt  fjoint  is  pierced  in 
one  piece  of  wood,  and  the  prolongation  of  the 
double  tube  is  ususJly  stopped  by  a  flattened  otsI 
cork,  but  in  some  modem  bassoons  this  is  replaced 
by  a  properly  curved  tube.  The  height  is  thus  re- 
duced to  a  kttie  over  4f  t.^  and  the  holes,  assisted 
by  the  artifice  of  piercing  inem  obliquely,  sre 
brought  within  reach  of  the  fingers.  The  crook  in 
the  end  of  which  the  reed  is  inserted,  is  about  I2in. 
long,  and  is  adjusted  to  the  shorter  branch. 

^e  contra-bassoon  is  an  octave  lower  than  the 
bassoon,  which  implies  that  it  should  go  down  to 
the  double  B  flat,  two  octeves  below  that  in  the 
bass  def;  but  it  is  customary  to  do  without  the 
lowest  as  well  as  the  highest  notes  of  this  instra- 
ment. It  is  rarely  used,  but  should  not  be  dis- 
posed with.  Messrs.  Mahillon,  of  Brussels,  nro- 
duce  a  reed  contra-bass  of  metal,  intended  to 
replace  the  contra-bassoon  of  wood,  but  probably 
more  with  the  view  of  completing  the  military 
band  tlum  for  orchestral  use.  It  is  a  eonical  brass 
tube  of  large  proportions,  with  seventeen  lateral 
holes  of  wide  oiameter  and  in  geometrical  rela- 
tion, so  that  for  each  sound  one  key  only  is  re- 
quired. The  compass  of  this  contra-bass  lies 
between  D  in  the  double  bass  octave  and  the  lower 
F  of  the  treble  clef. 

The  sarrusophones  of  French  invention  are  a 
complete  family,  made  in  brass,  and  with  conioal 
tubes  pierced  according  to  a  geometric  relation,  so 
that  the  sarrusophone  is  more  equal  than  the  oboe 
it  copies,  and  is  mtended,  at  least  for  military  mxisic, 
to  replace.  Being  on  a  larger  scale,  the  sarruso* 
phones  are  louder  than  the  corresponding  instru- 
mente of  the  oboe  family.  There  are  six  sarruso- 
phones from  the  sopranino  in  £  flat  to  the  oontra-ban 
m  B  flat ;  and  to  replace  the  contra-bassoon  in  the 
orchestra  there  is  a  lower  contra-bass  sarruso- 
phone made  in  C,  the  compass  of  which  is  from 
the  double  bass  octeve  B  flat  to  the  higher  G  in  the 
bass  clef. 

Before  leaving  the  double  reed  wind-instruments, 
a  few  words  should  be  said  of  a  family  of  instru- 
mente in  the  16th  century  as  important  as  ths 
schalmeys,  pommers,  and  bombards,  but  lon^  since 
extinct.  This  was  tne  cromome,  a  wooden  instzu- 
ment  with  cylindrical  column  of  air ;  the  name  is 
considered  to  remain  in  the  cremona  stop  of  the 
organ.  The  lower  end  is  turned  up  like  a  shep- 
herd's crook  reversed,  from  whence  the  French 
name  "toumebout."  Cromorne  is  the  German 
**  krammhom ; "  there  is  no  English  equivalent 
known.  The  tone,  as  in  all  the  reed  instrumente  of 
the  period,  was  strong  and  often  bleating.  The 
double  reed  was  inclosed  in  a  j^roitettef  or  cup,  snd 
the  keys  of  the  tenor  or  bass,  just  the  same  as  with 
similar  flutes  and  bombards,  were  hidden  by  a 
barrel- shaped  Cover,  pierced  with  small  opening, 
apparentiy  intended  to  modify  the  too  searchmg 
tone  as  well  as  to  protect  the  touch-pieces  which 
moved  tiie  keys.  The  compass  was  limited  to 
fundamental  notes,  and  from  the  cylindrical  tube 
and  reed  was  an  octeve  lower  in  piteh  than  the 
length  would  show.  In  all  these  instrumente  pro* 
vision  was  made  in  the  holes  and  keys  for  transpo- 
sition of  the  hands,  according  to  the  player's  habit 
of  placing  the  right  or  left  hand  above  the  other. 
The  unused  hole  was  stopped  with  wax.  There  is  a 
fine  aud  complete  set  of  four  cromomes  in  the 
Museum  of  the  Conservatoire  at  B  russds. 

We  have  now  arrived  at  the  clarinet.  Althoo^ 
embodying  a  very  andent jprinciple  —the ' '  squeaker 
reed  which  our  littie  children  still  make,  and  con- 
tinued in  the  Egyptian  arghool— the  clarinet  is  the 
most  recent  member  of  the  wood  wind-band.  The 
reed  initiating  the  tone  by  the  player's  breath  is  a 
broad,  single^  striking,  or  beating  reed,  so  oaUed 
because  the  vibrating  tongue  touches  the  edges  of 
the  body  of  the  cutting  or  framing.  A  cylindnoal 
pipe,  as  that  of  the  clarinet,  drops,  approximatdy, 
an  octeve  in  pitch  when  the  column  of  air  it  con* 
tains  is  set  up  in  vibration  by  such  a  reed,  bemse 
the  reed  virtually  doses  the  pipe  at  the  end  ^K»^^'j 
it  is  idsearted,  and,  iik»  a  st&pped  oxgssl-p{p«^  MtV^ 
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apaoode  of  nwiiinpin  condensation  or  rarefaction 
at  that  end.  Thii  pecoliarity  interferes  with  the 
fttooance  of  the  even-nnmbered  partials  of  the 
kinsooic  scale,  and  permits  only  ^e  odd-numbered 
uitiils^l,  3,  5,  and  so  on — to  sound.  The  first 
Sttnonie,  as  we  find  in  the  clarinet,  is,  therefore, 
(hs  third  partial,  or  twelfth  of  the  fundamental 
Mis,  and  not  the  octave,  as  in  the  oboe  and  flute, 
In  the  oboe  the  shifting  of  the  nodes  in  a  conical 
tabs,  open  at  its  base  and  narrowing  to  its  apex, 
unitt  the  resonance  of  the  complete  series  of  the 
brtBonie  scale,  1,  2,  3,  4,  5,  and  upwards.  The 
flsts  has  likewise  the  complete  series,  because 
thioQ^  the  blowhole  it  is  a  pipe  open  at  both 
mk.  But  while  stating  the  law  which  goyerns 
the  pitch  and  harmonic  scale  of  the  ^arinet, 
ifiinsd  equally  by  observation  and  demonstration, 
wt  srs  Isft  at  present  with  only  the  former  when 
isgsiding  two  very  deader,  almost  cylindrical  reed- 
mt^  duoovered  in  1889  by  Mr.  Flinders  Petrie» 
woile  excavating  at  Favoum  the  tomb  of  anEgyptian 
lidj  named  Muet.  Mr.  Petrie  dates  these  pipes 
sbcmt  1100  B.O.,  and  they  were  the  principal  subject 
of  Mr.  Southffate's  recent  lectures  upon  the  Egyp- 
tin  losle.  Now,  Mr.  J.  Finn,  who  made  these 
tadsnt  pipes  sound  at  these  lectures  with  an 
Oj^wol  rsed  of  straw,  was  able  upon  the  pipe, 
wuflfa  had,  by  finger-holes,  a  tetrachord,  to  repeat 
list  tetrachord  a  fifth  higher  by  increased  pressure 
of  Uovring,  and  thua  form  an  octave  scale  com- 
|nbg  ei^t  notes!  "Against  the  laws  of  Na- 
tan,*' says  a  friend  of  mine ;  for  the  pipe  having 
boppo^  more  than  an  octave  through  the  reed,  was 
it  tti  fundamental  pitch,  and  should  have  over- 
UowB  a  twelfth.  But  Mr.  Finn  allows  me  to  say 
:viih  nierenoe  to  those  reeds— perhaps  the  oldest 
anadisg  musical  instruments  known  to  exist — that 
fan  srpetimenta  with  str^w  reeds  seem  to  indicate 
knr,  medium,  and  high  octave  registers ;  the  first 
ladlsft  difficult  to  obtain  with  rrads  as  made  by 
sk  He  seeks  the  fundamental  tones  of  the  Maket 
ppm  in  the  first  or  low  ref^ister,  an  octave  below 
m  DOxmal  pitch.  By  this  the  fifths  revert  to 
MfthL  I  offer  no  opinion,  but  will  leave  this 
cnzioQs  phenomenon  to  the  consideration  of  my 
insDdf  Mr.  Blaikley,  Mr.  Victor  MahUlon,  and  Mr. 
Hscasnn  Smithy  aoousticiana  intimate  with  wind 


The  clarinet  was  invented  about  a.d.  1700,  by 
CknitopherBenner,  of  Nuremberg.  By  his  inven- 
tiao,  sa  older  and  smaller  instrument--the  chalu- 
ossB,  of  eleven  notes  without  producible  bar- 
Bonio—was,  by  an  artifice  of  raising  a  key  to 
give  access  to  the  air-column  at  a  certain  point, 
ttdowsd  with  an  harmonic  series  of  eleven  notes  a 
tvdith  higher.  The  chalumeau' being  a  cylindrical 
lips,  the  upper  partials  could  only  be  in  an  odd 
arisi;  ana  whan  Banner  made  them  speak  they 
vste  consequently  not  an  octave,  but  a  twelfth 
ihofs  the  fundamental  notes.  Thus,  an  instrument 
vhiehnuiged,  with  the  help  of  eight  finger-holes 
ttdtvo  keys,  from  F  in  the  bass  clef  to  B  flat  in 
thstnble,  had  an  addition  given  to  it  at  once  of  a 
■ooad  register  from  G  in  the  treble  clef  to  E  flat 
iboTeit  The  acale  of  the  original  instrument  is 
itjfl  odled  dialnmeau  by  the  clarinet  player ;  about 
tts  middle  of  the  last  century  it  was  extended 
dam  to  £•  The  second  register  of  notes,  which, 
If  this  lengthening  of  pipe,  started  from  B  natural, 
wared  the  name  of  olannet,  or  clarionet,  from  the 
dttiso  or  darion,  the  high  solo  trumpet  of  the 
tias  it  was  expected  that  this  bright  harmonic  series 
vonid  replace. 
Ihne  axe  several  darinets  of  various  pitches, 
nd  fotnerly  more  than  are  used  now.  owing  to  the 
difieidty  in  playing  except  in  handy  keys.  In  the 
aodsm  orchestra  Uie  A  and  B  flat  clarinets  are  the 
aortnsed;  in  the  military  band,  B  flat  and  E  flat. 
The  G  dazinet  is  not  much  used  now.  All  differ  in 
loss  sad  quality ;  the  A  one  is  softer  than  the 
BiUt,the  C  is  shrill.  The  B  flat  is  the  virtuoso 
Jntframent.  In  military  bands  the  darinet  takes 
4i  pUoe  which  would  be  that  of  the  violin  in  the 
flnhcstra,  but  the  tone  of  it  is  always  diarac- 
WifosOy  different.  Although  introduced  in  the 
tms  of  Handel  and  Bach,  those  composers  made 
soTiBS  of  it.  With  Mozart  it  first  became  a  leading 
vcheSknl  instrument. 

Ihs  Basset-horn,  which  has  become  the  sensu- 
«d7  beautiful  alto  GUrinet  in  E  flat,  is  related  to 
tki  darinet  in  the  same  way  that  Uie  cor  Anglais 
■  to  the  oboe.  Basset  is  eouivalent  to  Baryton 
(ftoB  is  a  Baaut  flute  figurea  in  Prsetorius),  and 
wi  instrument  appears  to  have  been  invented  by 
OBs  Horn,  living  at  Pasaau,  in  Bavaria,  about 
1770.  His  name  given  to  the  instrument  has  been 
•iifrsBdated  into  Italian  as  Gomo  di  Baasetto. 
uss  is  a  baas  darinet  employed  with  effect  by 
■^atbser  in  the  *'  Huguenots."  but  the  charac- 
vitfe  darinet  tone  is  less  noticeable ;  it  is,  how- 
nv,  H»dv  used  in  military  bands.  The  Basset 
■jn  had  the  deep  compass  of  the  ba«  darinet 
•w  is^antea  it  from  the  present  alto  darinet, 
ittOQg^  it  was  more  like  the  alto  in  calibre.  The 
«^daiiaet  is  also  used  in  military  bands;  and  pro- 
■■Rf  ^hat  the  Basset  horn  would  nave  been  written 
y>,fc  firidsd  between  the  present  bass  and  alto 


which  a  perfected  oboe  was  contrived  in  a  brass  in- 
strument, a  modified  brass  instnmient,  the  saxo- 
phone, bearing  a  similar  relation  to  the  clarinet, 
was  invented  in  1846  by  Sax«  whose  name  will 
occur  again  and  again  in  connection  with  important 
inventions  in  mUitarv  band  instruments.  The 
saxophone  is  played  uke  the  clarinet  with  the  in- 
tervention of  a  beating  reed,  but  is  not  cylindrical ; 
it  has  a  conical  tube  like  the  oboe.  The  different 
shape  of  the  column  of  air  dianges  the  first  avail- 
aUe  harmonic  obtained  bv  overblowing^  to  the 
octave  instead  of  the  twelfth ;  and  also  in  conse- 
quence of  the  greater  strength  of  the  even  har- 
monioB,  dirtanctly  chuiging  the  tone-quality.  The 
sarrusophone  may  fairly  be  regarded  as  an  oboe  or 
bassoon ;  but  the  saxofuione  is  not  so  dosely  rdated 
to  the  darinet.  There  are  four  sizes  of  saxophone 
now  made  between  high  soprano  and  bass.  Starting 
from  the  fourth  fundamental  note,  each  key  can 
be  emploved  in  the  next  higher  octave,  by  the 
help  of  other  two  keys,  which,  being  opened  succes- 
sively, set  up  a  vilnating  loop.  The  saxophones, 
although  difficult  to  play,  fill  an  important  place  in 
the  miutary  music  of  France  and  Belgium,  and  have 
been  employed  with  advantage  in  the  French  or- 
chestra. The  fingering  of  all  saxophones  is  that 
attributed  to  Boehm. 
The  cup-shaped  mouthpiece  must  now  take  the 

Slace  of  the  reed  in  our  attention.  Here  the  lipa 
t  against  a  hollow  cup-shaped  reservoir,  and, 
acting  as  vibrating  membranes,  may  be  compared 
with  thevood  chords  of  the  larynx.  They  have 
been  described  as  acting  as  true  reeds.  Each  in- 
strument in  which  such  a  mouthpiece  is  employed 
requires  a  dightly  different  form  of  it.  The  French 
horn  is  the  most  important  brass  instrument  in 
modem  music.  It  oonsists  of  a  body  of  conical 
shape,  about  7ft.  long  without  the  crooks,  ending 
in  a  large  bell,  which  spreads  out  to  a  diameter  of 
I6in.  The  crooks  are  ntted  between  the  bod]f  and 
the  mouthpiece ;  they  are  a  series  of  smaller  inter- 
changeable tubings,  which  extend  in  length  as  they 
descend  in  pitch,  and  set  the  instrument  m  different 
keys.  The  mouthpiece  is  a  funnd-shaped  tube  of 
metal — ^by preference,  silver;  and,  in  tne  horn,  is 
exceptionally  not  oup-diaped,  but  the  reverse.  It 
tapers,  as  a  cone,  from  three-quarters  of  an  inch 
diameter  to  about  a  minimum  of  three-six- 
teenths of  an  inch,  and  is  a  quarter  of  an 
inch  where  the  smaller  end  of  the  mouthpiece  is 
inserted  in  the  upper  opening  of  the  crook.  The 
first  horn  has  a  mouthpiece  of  rather  less  diameter 
than  the  second.  The  peculiar  mouthpiece  and 
narrow  tubing  have  very  much  to  do  with  the  soft 
voice- like  tone- quality  of  the  horn.  For  conve- 
nience of  holding,  the  tubing  is  bent  in  a  ^iral 
form.  There  is  a  tuning-slide  attached  to  the 
body,  and,  of  late  years,  valves  have  been  added  to 
the  horn  similar  to  those  applied  to  the  comet  and 
other  wind  instruments.  They  have,  to  a  con- 
siderable extent,  superseded  hand-stopping,  by  which 
expedient  the  intonation  could  be  altered  a  semi- 
tone or  whole  tone  by  depression  of  the  natural 
notes  of  the  instrument.  In  brass  or  other  instru- 
ments the  natural  harmonics  depend  upon  the 
pressure  of  blowing ;  and  the  brass  differs  entirdy 
from  the  wood-wind  in  this  respect,  that  it  is  rare, 
or  with  poor  effect,  the  lowest  or  fundamental  note 
can  be  made  to  sound.  Stopping  the  horn  is  done 
by  extending  the  open  hand  some  wa^  up  the  bore ; 
there  is  half-stopping  and  whole  stopping  according 
to  the  interval,  the  half  tone  or  whole  tone  required. 
As  may  be  imagined,  the  stopped  notes  are  weak 
and  dull  compared  with  the  open.  On  the  other 
hand,  the  tubing  introduced  for  valves  not  being 
quite  conformable  in  curve  with  the  instrument, 
and  hampered  with  indispensable  joins,  unless  in 
the  best  form  of  modem  valve,  affects  the  smooth- 
ness of  tone.  No  doubt  there  has  been  of  late  years 
a  great  improvement  in  the  manufacture  of  valves. 
Many  horns  are  still  made  with  crooks  covering  an 
octave  from  B  fiat  to  B  fiat,  8ft.  6in.  to  17ft. ;  but 
most  plavers  now  use  only  the  F  crook,  and  trust 
to  the  valves,  rather  tiian  to  diange  the  crooks,  so 
that  we  lose  the  f uhiess  of  sound  of  those  bdow  F. 
The  natural  horn  was  originally  in  D,  but  was  not 
always  restricted  to  that  key;  there  have  been 
horns  for  F,  G,  high  A,  and  B  flat.  This  may, 
however,  be  said  for  the  valve  horn,  that  it  does 
not  limit  or  restrict  composers  in  writing  for  the 
open  or  natural  notes,  whidi  are  always  more 
beautiful  in  effect. 

ilb  be  continued,) 


ftwt(iliig  the  Inventioii  of  the  sazrosophone,  by 


HIST'3  PLAnniO  DEVICE. 

THE  following  device,  for  obtaining  accuracv  in 
lathe  and  planer  work,  has  been  patented  by 
Mr.  J.  W.  Nist.  of  AUeffheny,  Pennsylvania. 

The  device  will  be  imaersteod  by  the  accompany- 
ing engraving,  in  which  A  is  part  of  the  cross-rail 
of  a  planer,  B  the  head,  and  G  a  block  which  flts 
over  tne  rail,  can  be  pLaoed  in  any  position  on  it, 
and  clamped  hj  set-screws  to  any  gib.  Passing 
through  the  lower  part  of  this  block  G  is  a  bolt, 
6,  which  slides  freely  through  the  block  for  a  short 
distance,   and    ii  normally  kept  in  its  extreme 


position  towards  the  left  by  the  action  of  the 
spring  s.  The  standard  bars  S  are  placed  between 
the  other  end  of  this  bolt  b  and  the  planer-head, 
sockets  being  provided  for  their  reception.  On  the 
outer  face  of  block  C  is  pivoted  a  pointer,  the  upper 
end  of  which  passes  over  a  scale,  as  shown,  a  pin 
inserted  in  bolt  b  enga^n^  in  a  slot  in  this  pointer, 
and  thus  causing  it  to  mdicate  any  movement  of  the 
bolt.    By  so  adjusting  the  head  for  each  cut  that 


the  pointer  is  brought  to  a  pre-determined 
graduation  on  the  scale,  exact  movements  of  the 
head  are  obtained,  corresponding  predsdy  to  the 
length  of  the  various  standard  bsrs  used.  Mr.  Nist 
also  proposes  to  put  the  scale  on  the  bar  itself, 
when  prefened,  by  makiog  it  in  two  parts,  one  to 
slide  within  the  other,  with  a  pointer  on  one  of 
them  passing  through  a  dot  in  tne  other,  a  spring 
tending  always  to  keep  the  bar  extended  to  its 
fullest  length. 


LiBOB,  it  is  stfited,  consumes  nearly  4,000,000 
cartridges  and  40  tons  of  powder  a  year  in  testing 
firearms. 

Hydroflaoric  Aold  and  tlie  Health  of  the 
Workmen.— The  fa^ory  inspectors  of  Oraz  report 
that  the  workmen  at  certain  glass-works,  who  were 
occupied  in  applying  adds  to  the  glass,  complained 
repeatedly,  both  verbally  and  in  writing,  that  the 
work  was  ddeterious  to  their  health,  as  they 
suffered  ftom  vertigo,  malaise,  and  dyspepsia.  Hie 
pallor  of  these  workmen  seemed  to  confirm  their 
complaints.  They  are  accustomed  to  slightly  touch 
the  glass  with  a  solution  of  hydrofiuoricaddl  which 
is  transferred  to  the  glass  by  means  of  camel*s»hair 
brushes.  The  work  itself  is  done  bv  hand  inside  a 
wooden  box,  which  is  placed  on  the  work-table. 
This  box,  whidi  is  connected  with  the  chimney  by 
a  pipe  eight  centimetres  in  drcumferenoe.  is  meant 
to  remove  the  gases  and  vapours  whicn  devdop 
during  the  work.  The  men  are  alio  admonished  to 
use  the  guttapeorcha  gloves  supplied.  The  box  is 
stated  by  the  Ghovemment  in^ctors  to  be  an 
insuffident  protection,  as  the  greater  specific  gravity 
of  the  gas  permits  it  io  collect  in  the  work-room  in 
spite  of  the  exit  pipe,  and  to  become  dangerous  to 
the  health  of  the  workman. — Lancet. 

Totirmaline  in  thet  Shan  States.— Mr. 
Noetling,  of  the  Geological  Survey  of  India,  who 
has  lately  been  investigating  the  Shan  districtB  of 
Burmah,  has  made  a  report  on  the  occurrence  ol 
tourmaline  in  the  Mainglon  Valley.  This  valley  is 
of  an  irregular  losenge  shape,  and  was  at  one  time 
the  bed  of  a  large  lake;  but  now  a  considerable 
stream,  the  Nampai,  rushes  through  it.  The  present 
geological  formauon  is  a  conglomerate,  composed  of 
pebbles  of  quartz  and  of  other  rocks  of  Various  siaes, 
with  a  tough  day  above,  which  in  places  is  50ft.  in 
depth.  The  pebbly  or  boulder  formation  is  rich, 
for  it  contains  not  only  pink  tourmaline  but  also 
gold,  which  the  Ghinese  worked  in  former  days. 
Slainglon  town  stands  on  the  edge  of  a  rour  of 
hills  projecting  northwards ;  and  not  far  off,  near 
certain  villages,  the  chief  tourmaline  mines  have 
been  dug.  It  is  said  that  the  mines  are  to  be  met 
with  on  ooth  ddes  of  the  hills,  as  they  dope  down 
to  the  banks  of  the  stream.  These  mines  are  pits 
excavated  so  aa  to  secure  an  ample  supply  of  water 
for  wadiing  the  conglomerate  and  at  the  same  time 
getting  rid  of  the  finer  debris  and  the  waste  water. 
They  are  not  too  high  up  the  hill  dopes,  for  then  it 
would  not  be  easy  to  obtain  water.  The  workmen 
are  obliged  first  to  remove  the  red  day  till  the 
surface  of  the  pebbles  is  reached,  and  then  one  man 
begins  the  seardi.  An  examination  of  the  pebbles 
or  boulders  showed  them  to  be  of  various  kinds, 
induding  quarts  and  well-rounded  pebbles  of  schorl 
or  black  tourmaline,  sometimes  of  the  siae  of  a 
walnut.  These  are  mudi  water* wom,  and  the  pink 
kind,  or  mbellite,  was  very  rare.  An  attempt  waa 
made  to  trace  these  pebbles  to  their  source,  with  the 
result  that  some  extendve  deserted  workings,  large 
pits,  one  of  some  800ft.  in  diameter,  were  found, 
and  the  natives  say  this  large  one,  as  well  as  othen 
higher  up,  had  been  worked  at  one  time  by  the 
Ghinese.  Mr.  Noetling  believes  the  latter  had  found 
a  vein,  yidding  pink  tourmaline,  whidi  is  much  like 
a  mby,  and  had  exploited  it.  At  present  the 
industry  is  extinct  in  the  district,  but  it  appears 
that,  aa  zed  tourmaline  is  of  oonsiaerable  value,  it 
might  be  revived  with  advantage. 
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PBOF.  8.  P.  THOMPSON,  F.B.S.,  read  a  paper 
on  "  Some  Points  Connected  with  the  Meanire- 
ment  of  Lenaes."  He  nid  that  although  lenaee  were 
oaed  IB  so  many  departments  of  piaotical  optical 
I,  for  ezample,  in  the  making  of  telescopes, 


miorosoopes,  spectacles,  and  cameras— yet  there  is 
no  uniform  qrstem  of  oesctibing  the  properties  of  a 
lens.  MoreoTcr,  all  the  tezthooks  of  the  subject 
T«fer  onlT  to  the  particular  case  of  thin  lenses.  He 
jhowed  how  all  the  properties  of  a  lens  could  be 
indicated  by  spedfying  the  position  of  four  points, 
the  two  focal  pomu  and  the  two  so-called  *'Oauss 
pointiy*'  where  the  principal  planes  of  the  lens 
mtersact  the  axis  of  it.  No  metuod  has  proTiously 
been  given  for  the  accurate  determination  of  ^e 
Gauss  points,  and  Prof.  Thompson  described  an 
appararas  by  means  of  which  he  can  do  this  in  the 
case  of  any  lens  or  combination  of  lenses.  The 
theory  of  toa  apparatus  was  also  explained  in  detail. 
The  testing  ox  lenses  haying  become  a  matter  of 
importance  in  photography,  the  Kew  Observatory 
has  reoentty  instituted  a  special  department  for  the 
purpose ;  but  it  was  not  proposed  to  guarantee  any 
great  aoouratsy  (sav,  within  a  quarter  of  an  inch  or 
so)  in  the  measured  focal  lengths.  Prof.  Thompson 
lio^  that  the  committee  of  Uie  British  Association, 
which  he  has  been  instrumental  in  estabUshing, 
will  communicate  with  the  authorities  of  the  Kew 
Observatofy,  and  induce  them  to  carry  their 
measurements  to  a  greater  degree  of  accuracy  than 
ihey  have  previously  contemplated. 

New  Polaxiaer. 

Prof.  S.  P.  Thompson  read  a  paper  on  "  A  New 
Form  of  Polaxiser."  He  explained  that  owing  to 
the  great  dearth  of  Iceland  spar  large  Niool  prums 
could  not  be  obtained,  and  he  therefore  thought  it 
expedient  to  devise  some  means  of  producing 
polarised  Iwht  without  its  aid.  The  method  pro- 
poaed  ooBBUns  in  reflecting  the  light  from  a  black 
glass  mirror,  whose  surface  is  covered  ?rith  a  plate 
of  dearglass.  In  this  way  less  light  is  lost  than  if 
Uack  glass  alone  ware  used.  The  light  from  the 
lantern  la  reflected  on  the  mirror  by  means  of  a 
total  reflecting  prism.  After  being  polarised  it  is 
again  turned  baok  into  its  original  axis  by  a  second 
reflecting  prism.  This  latter  pricm,  however,  must 
be  very  carefully  annealed  in  order  that  the  light 
may  remain  plane  polarised. 

Antarotio  Exploration. 

Mr.  Delmar  Morgan  read  a  paper  on  **  Antarctic 
Exploration,"  in  the  course  of  which  he  showed  that 
half  a  oentory  had  passed  since  the  expedition  under 
'Sir  James  Ross  entered  the  limits.of  the  South  Polar 
region.  The  lands  discovered  by  Boss  and  others 
were  still  delineated  vaguely  on  our  maps.  It  was, 
iheieCoro,  desirable  that  further  Antarctic  explora- 
tions should  be  undertaken ;  and  although  the  sub- 
ject had  been  as  lately  before  them  as  1886,  when 
the  Qovemment  was  urged  to  send  out  an  expedi- 
tion, no  result  had  followed.  The  interest  excited 
at  that  time  in  the  cause  appeared  likely  to  die  out. 
Eo^and  looked  on  with  mdifference,  and  left  the 
won  to  be  resumed  independentiy  of  her.  In  this 
indiffetenoe  and  opposition  to  Antarctic  exploration 
he  beUeved  that  tne  difficulties  had  been  unduly 
exaggerated,  and  the  probable  results  under-esti- 
mated. The  risks  to  be  incurred  were  not 
greater,  but  less,  than  those  to  be  met  with  in 
expeditions  to  the  opposite  pole.  He  compared  the 
disasters,  sufferings,  and  loss  of  life  attendiog 
Arctic  with  those  of  Antarctic  expeditions,  showing 
that  only  flve  of  the  latter  had  attempted  to  enter 
high  southern  latitudes,  and  not  a  ship  had  been 
lost  or  a  life  sacrificed ;  while  the  results  achieved 
for  science  were  of  the  utmost  importance.  At  the 
present  moment  a  Swedish  expedition  was  being 
fitted  out  under  Dr.  Nansen,  and  an  American  ex- 
pedition under  Mr.  Peary,  of  the  United  States 
Navv,  Rjss  twice  orossea  the  parallel  of  78deg. 
south.  To  those  five  expeditions  and  to  the  whalers 
who  annually  visited  those  seas  they  were  indebted 
for  all  the  knowledge  they  possessed  of  the  Ant- 
arotio regions.  Boss  and  u*Urville  were  the  only 
navigators  to  land,  and  Boss  would  have  wintered 
there  if  he  could  have  found  a  harbour  for  his  ihips. 
The  first  object  of  the  next  expedition  must  be  to 
find  such  a  harbour,  and,  having  established  their 
wintering  station— probab'y  on  Victoria  Land, 
within  sight  of  Mount  Erebus— to  tske  advantage 
of  the  Clearer  atmosphere  prevailing  during  the 
winter  months  for  carrying  out  those  obeervations 
which  would  be  ren^red  impossible  during  the 
summer  owing  to  atmospheric  causes.  Sudi  an 
advanced  party  of  explorers  would  not  be  cut  off 
from  aU  communication  with  their  fellow  men,  for 
the  Antarctic  region,  unlike  the  Arctic,  was  sur- 
rounded by  a  belt  of  ocean  2^000  miles  wide,  navi- 
gable throughout  the  year,  by  means  of  which  news 
and  supplies  could  be  convened  from  the  nearest 


ports  of  Australia,  Tasmania,  and  New  Zealand. 
Should  it  be  said  that  Eagland  declined  to  aid  in  a 
work  which  would  form  a  fitting  dose  to  the  19Ui 
Century  of  discovery  and  exploration  by  opening 
the  last  remaining  gateway  to  the  unknown  r 

The  Channel  Tubular  Bailway. 

Sir  Edward  Beed,  K.C.B.,  read  a  paper  on  the 
proposed  tubular  railway  across  the  Cnannelf  in 
which  he  stated  that  the  tubes  would  ba  surrounded 
by  a  covering  of  Portland  cement  concrete,  but 
from  their  inninsic  buoyancy  they  would  be  practi- 
cal bridges  without  any  weight  of  their  own  to 
sustain.    The  approximate  cost  would  be  between 
12  and  15  millions  sterling,  while  the  proposers  of 
the  Channel  Bailway  Bri^e  estimated  the  cost  of 
their  scheme  at  34^  millions  sterling.    He  believed 
that  his  system  put  the  question  of  uitional  security 
beyond  all  question.    The  very  object  of  this  jno- 
posal  of  a  Channel  Tubular  Bauway  was  to  provide 
railway    communication    between    Ensland    and 
France  without  the  least  risk  or  possilmity  of  the 
raOway  being  employed  for  military  purposes  by  an 
enemy  of  this  county.    In  the  case  of  the  Channel 
Tunnel,  if  that  were  carried  out,  it  would  un- 
doubtedly  afford  a  subterranean  military   road, 
which,  were  it  once  secured  by  an  enemy,  might, 
in  the  opinion  of  many,  be  hdd  in  spite  of  us,  oe- 
cause  tms  subtezranean  road,  being  aeeply  situated 
bdow  the  Channel  bed,  would  be  completely  pre- 
served from  attack  by   the  British   Navy.    The 
Channd  Tubular  Bailway,  on  the  contrary,  was 
everywhere  dtuated  above  the  bed  of  the  Channd, 
and  could,  therefore,  be  attacked  at  every  point  by 
dynamite.    At  the  same  time,  it  was  so  constructed 
and  brought  up  along  the  foreshore  as  to  be  expoeed 
for  a  length  of  no  less  than  3,160ft.  to  the  direct  fire 
of  the  guns  of  the  ships  between  the  high- water 
and  the  low- water  limit.    It  would  be  constructed 
at  this  part  so  as  to  be  easily  penetrable  by  ^n- 
firo,  and  any  breach  or  hole  inaae  in  it  bdow  high- 
water  mark  would,  of  course,  admit  the  sea  at  the 
rext  tide  to  the  whole  interior  of  the  tube.    It  was 
inconcdvable  that  a  railroad  thus  open  between 
high  and  low  water  to  injury  by  floomng  by  gun- 
fire, and  under  water  by  torpedoes  and  otherwise, 
could  ever  be  employed  as  a  military  road  into  thie 
country.    In  condusion,  he  said  that  a  great  many 
members  of  Parliament  who  always  strongly  op- 
posed the  Channd  Tunnd  were  quite  in  favour  of 
Lis  system,  and  amonff  these  were  several  of  sudi 
great  influence  that  he  has  littie  fear  of  his  BUI 
being  successfully    opposed   in   dther  House. — 
Mr.  J.  H.  Greathead,  referring  to  the  question  of 
cost,  stated  that  the  expense  of  constructing  a  sub- 
merged tube  would  be  out  of  all  proportion  to  the 
amount  of  work  to  be  done.    Moreover,  the  fact 
that  the  tube  could  be  destroyed  by  dynamite  by 
any  lunatic  who  chose  to  explode  it  was  in  itself  a 
sufficient  condemnation  of  the  scheme. 

The  Oauae  of  an  Toe  Age. 

Sir  B.  S.  Ball.  Astronomer  Boyal  for  Ireland, 
read  a  paper  on  the  cause  of  the  ice  age,  in  which 
he  said  that,  through  what  appeared  to  have  been  a 
carious  oversight  on  the  part  of  Herschel.  Dr. 
Croll,  who  devdoped  his  theory  from  Herschel,  had 
preaented  a  wholly  erroneous  statement  of  the 
matter.  A  thorough  revision  of  Croll*s  calculations 
and  hia  doctrines  based  thereon  became  necessary. 
Had  Croll  been  acquainted  with  the  accunte  ver- 
sion of  the  mathematical  facts ;  he  would  have  been 
able  to  show  a  much  stronger  case  for  the  astro- 
nomical doctrine  of  the  ice  age  than  that  which  he 
had  actually  presented.  The  mistake  had  been  in 
computing  the  number  of  units  of  heat  recdved  in 
a  hemisphere  of  earth  as  bdng  the  same  in  summer 
and  winter.  Of  100  unita  uersohel  gave  50  to 
summer  and  50  to  the  winter.  If  he  had  given 
suffident  attention  to  the  matter  he  would  nave 
seen  that  the  numbers  reaUy  shoiUd  be  63  and  37. 
The  diatinction  was  a  moat  important  one.  As  the 
Bun*s  heat  alone  prevents  the  earth  from  sinking  to 
the  temperatare  of  space,  a  fluctuation  in  sun. 
whidi  appeared  small  m  comparison  with  the  total 
amount,  might  involve  a  vast  change  in  climate. 
Owinff  to  the  perturbations  of  the  planets,  it 
would  occadonally  happen  that  the  eccentridty 
of  the  earth*s  orbit  would  become  larger 
than  it  is  at  present.  It  seemed  that  the 
maximum  ia  about  auffident  to  produce  an  in- 
equality in  the  duration  of  summer  and  winter  of 
33  days.  They  had,  therefore,  the  following  possible 
conditions  in  a  hemiaphoe — summer  199  days  and 
winter  166  days,  or  summer  166  days  and  winter 
199  days.  In  each  case  it  must  be  borne  in  mind 
that  63  heat  units  arrived  in  summer,  and  37  in 
winter.  If  the  summer  were  a  long  one,  and  the 
winter  diort,  then  the  allotment  of  heat  between 
the  two  seasons  would  be  fairly  adjuated.  The  63 
units  were  distributed  over  199  days,  and  the  37 
unita  over  166  daya,  and  a  general  inter- gladal 
atate  was  the  result  on  the  hemisphere.  If,  how- 
ever, a  torrent  of  heat  represented  by  63  units  was 
poured  in  during  a  brief  summer  of  166  days, 
whilst  the  balance  of  37  units  is  made  to  stretdi 
itsdf  over  199  dava,  a  brief,  intenadv  hot  summer 
would  be  followed  by  a  very  long  and  cold  winter, 


and,  as  this  condition  lasted  for  many  centoiisi, 
seemed  suffident  to  produce  a  gladal  epooh.  C 
this  view  there  must  nave  been  not  one,  out  nan] 

Sladal  epodis  throughout  geological  time ;  bat 
oubtiess  occurred  u  very  irregular  intenrsb, 
with  wide  differences  in  severity.  It  was,b(m< 
ever,  noteworthy  that  the  theory  requirsd  1 
when  the  northern  hemisphere  was  glaoistsd, 
southern  would  be  in  a  genial  state,  andriei  tmi 
It  was  also  to  be  noted  that  so  long  as  ths  hidi 
eccenteidty  of  the  earth's  orbit  was  msintsbai| 
the  precession  of  the  equinoxes  would  osoia 
gladation  to  shift  fro  nemisphere  to  the  od 

m  a  period  of  10,500  yeaxv.  He  did  not  mesa  thd 
this  would  always  be  the  interval,  but  it  did  tmm 
probaUe  that  there  might  be  dusters  of  two, 
or  more  ages,  the  individual  members  ef 
would  be  so  divided.  Each  cluster  was  sei 
from  the  next  by  a  vast  period  of  huauedi  cf 
thousands  of  years.— The  Bev.  Dr.  Grosskej  con* 
bated  a  statement  as  to  the  intergladal  periooa,  sal 
attributed  it  sreatiy  to  local  cauaes.— Prof.  Wright 
said  that,  whustthe  astronomical  calculations  wan 
very  valuable,  there  were  terrestrial  causes  which 
should  be  taken  into  oondderation,  one  of  which 
was  the  dianges  in  the  course  of  the  Gulf  Stteuk 
—Sir  B.  Ball,  in  reply,  remarked  that  he  had  apoba 
of  astronomical  time,  to  which  geologicd  time  was 
a  mere  trifle,  and  that  astronomers  had  a  flald 
ranging  millions  of  miles  from  the  moon  down,  sod 
took  little  note  of  such  questions  as  weather. 

Testing  of  Safety  I«amp8. 

Prof.  F.  Clowes  gave  a  report  on  "  An  Appsntoi 
for  Testing  the  Senmtiveness  of  Safety  Lamps  u 
Indicators  of  Firedamp  and  Inflammable  Vapoois." 
He  said  it  was  to  a  greater  extent  a  prelimiasiy 
report.  He  was  asked  some  diort  tune  ago  to 
examine  the  relative  merits  of  one  or  two  wfsty 
lamps  as  indicators  of  firedamp  in  mines.  Although 
results  had  been  previously  pubUahedf  there  wsa  no 
description  of  the  apparatus  used  for  the  tests.  Tha 
Prussian  Government  described  one  apparatus  oaed 
by  them  in  experimenting ;  but  that  waa  odj  a 
vessd  tlurough  which  known  quantities  of  air  sad 
flredamp  were  passed.  He  had,  therefore,  to  msks 
an  apparatus  of  his  own,  and  use  marah-ni 
insteaid  of  firedamp.  The  apparatua  oonaiata  of  s 
wooden  box  of  about  100  litrea  capadty,  made  gsi- 
tight  by  mdting  paraffin  wax  over  its  sorfaos.  It 
is  provided  with  a  window  in  front  for  watching 
the  fiame  of  the  lamp,  and  with  an  opening  bdov 
for  introducing  the  lamp;  this  opening  can  be 
dosed  b^  a  littie  tny  of  water.  The  gas  is  intro- 
duced m  measured  quantity  at  the  top  of  ths 
chamber,  and  displaces  an  c^qual  volume  of  sir 
through  an  outiet  below.  The  air  and  gas  are  rapidly 
mixed  by  moving  a  large  fiap  up  and  down  withm  ths 
chamber.  The  surface  of  the  interior  of  flia 
chamber  and  of  the  fiap  are  coloured  dead  blsflh* 
The  lamp  having  been  mtroduoed  into  the  mixtun 
of  sas  and  air,  the  appearance  and  height  of  tha 
«  &une-cap "  are  observed  through  the  window. 
The  advantages  gained  by  using  this  test-chambar 
are  great  economy  of  fire-damp  or  marsh-gas,  sad 
npidity  in  making  the  tests.  Of  the  lampa  st 
raeaent  experimented  upon  Ashworth^a  modiilsd 
Hepplewhite-Grajr  lamp,  burnini^  benxoline  in  s 
aponge  reservoir,  i»  the  most  sensitive.  It  gave  s 
flame-cap  seven  millimetres  in  height  when  odj 
^  per  cent,  of  fire-damp  was  preeent,  and  deariy 
mdicated  a  quarter  per  cent,  of  boizoline  vapour. 

Photography  for  Bxplorera. 

An  instructive  address  on  "Photography  «>- 

Slied  to  Exploration  "  was  then  deliv^ed  by  Mr. 
.  Thomson,  a  photographer  of  35  years*  experienoe. 
His  object,  he  explained  was  two-fold— to  pomt 
out  the  ^wing  importance  of  photography  m  its 
application  to  the  sciences,  and  to  urge  exploren  to 
avail  themsdves  more  fnll;|^  of  its  advantages.^  Ths 
camera  he  described  as  an  instrument  of  the  hi^hsst 
sdentific  value,  portra^rinff,  as  it  did,  all  visible 
objects  with  mathematical  accuracy,  the  practiod 
outcome  of  which  was  to  be  seen  in  the  reproduc- 
tion to  scale  of  maps,  charts,  plans,  &o.,  ^  a  single 
operation,  so  effecting  an  incalculable  saving  of  time 
and  labour.  Photogrammetry,  or  surve^g  by 
photography,  was  now  in  use  by  Amenoan  ana 
Continental  engineers;  but  the  new  departure, 
valuable  as  it  had  proved  to  be,  had  made  bat  little 
headwav  in  this  country.  To  the  pioneer  whoss 
object  it  was  to  map  out  a  new  route,  portray  new 
scenes,  and  proride  the  sdentific  world  at  home  with 
perfectly  accurate  and  trestworthy  information, 
photography  was  of  inestimable  value.  The 
traveller  had  only  to  refer  to  the  photographs  tsken 
en  route  to  banish  doubt,  disarm  the  captious  critio, 
and  afford  enduring  evidence  of  work  faithfully 
performed.  Then  astronomical  observations  ma& 
abroad  might  be  verified  at  home,  and  poaitiooa  set 
down  instantaneously  for  the  guidance  of  othsn. 
The  making  of  such  observations,  and  the  regis- 
tering of  altitudes  above  the  sea  levd,  required  a 
separate  sdentific  training,  but  there  was  much 
important  work  to  be  done  in  detail  in  connection 
with  the  topography  of  a  region,  and  such  work,  ha 
maintained,  was  within  the  scope  of,  a^  <k>^ 
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fad«d  be  better  dona  by,  the  oamen.  After  mig- 
Mtisg  theioitable  inftmment  for  photo-Burreymg, 
&i  iMtarer  proceeded  to  refer  to  the  serTicee 
noteed  to  the  explorer  bj  photogrmphj  in  the 
■ikiRf  of  proportionate  meainrement,  and  showed, 
Wtttetch,  hoir  a  perfectly  reliable  beoii  could  be 
omiiNd.  The  more  i^end  edantiflo  nee  of  the 
photogiaph  mif  hi  be  indicated  in  taking  eyidence 
of  tiM  vodon  of  the  drainage  of  mountain  chains ; 
Ihe  boildinff  np  of  deltas  by  the  detritos  of  riyers ; 
fts  hjdratmc  force  of  streams  in  nndermining  and 
ilktfiBirfonnatKons.  As  an  aid  to  the  stady  of  botany 
ladotaer  brandies  of  science  proper  for  militsjy 
jwirpotsi,  and  many  other  applications,  commercial 
•Bd  aocntiflo,  where  truth  and  all  that  is  enduring 
wsrs  eonoemed,  photography  was  absolutely 
Icustvofthy,  and  the  work  now  bebg  done  waa  but 
aloMesitof  future  usefulness  in  eyery  branch  of 
ioiaoe»  Trayellen  labouring  under  the  mistaken 
notion  that  the  art  could  be  ^cked  up  in  the  course 
cf  Ml  afteraoon  too  often  left  the  photographic 
piitof  their  training  to  the  last  moment.  This  was 
s  flitsl  eiTor  which  he  had  been  combating  for 
jttn.  Personally,  he  had  been  on  the  threshold 
of  the  art  for  upwards  of  a  quarter  of  a  century, 
nd  ttwogh  he  had  always  been  ambitious  to  master 
3i  m/sttfies  thoroughly,  he  felt  that  he  was  no 
fiMier  Uie  goal.  GiTing  some  hints  to  would-be 
fcfloiren  of  the  "  black  art,"  the  lecturer  reyerted 
10  the  subject  of  suzreying  by  photooraphy,  sue- 
MdDg  that  the  Buryeying  of  tne  near  future  would 
w  done  from  aoaptiye  balloon  specially  oonetruoted 
uA  fitted  up  far  the  purpose.  The  balloon  might 
(any  the  camera  only,  to  be  worked  from  the 
pouid  by  electricity,  and  it  should  be  andiored  by 
Sine  cords  from  the  comers  of  a  triangular  space, 
isditimoyemanta  oyer  the  section  of  s|Mice  to  be 
iBrrvred  watched  by  means  of  an  artificial  horizon. 
Tht  photograph  should  be  taken  when  the  balloon 
VII  ezutly  oyer  the  centre  of  the  section.  A  series 
of  photographs  of  a  dty,  taken  in  sections,  could  be 
Jamadtogetner  and  photographed  on  one  plate  to 
foim  a  complete  map  of  the  city.  This  plate  could 
tlMQ,  without  touch  of  grayer  or  'pencil,  be  trans- 
taxed  to  a  metal  plate,  and  printed  in  the  printing 


Spontanaona  Ignition  of  Goal. 

Prof.  V.  B.  Lewes  read  a  paper  on  '^The  Spon- 
fiseoQS  Ignition  of  Coal.*'  He  obseryed  that  eyer 
aaes  Benmius  fi.rst  suggested  that  the  heat  eyolyed 
fey  Oe  oxidation  of  the  pyrites  in  coal  might  haye 
n  important  bearing  on  spontaneous  ignition,  it 
hid  hsen  adopted  as  the  popular  explanation  of 
tike  phenomenon,  and  although  the  researches  of 
SiebMi  and  others  had  gone  far  to  disproye  it,  this 
tbiofywas  the  generslly  accepted  one.  It  could 
U  proved,  howeyer,  that  the  coals  most  liable  to 
yoatsneous  ignition  often  contained  as  little  as 
IrS  per  cent,  of  pyrites,  and  rarely  more  than 
2p«roe&t,  and  if  this  amount  were  concentrated 
OB  ODS  spot  instead  of  being  spread  oyer  a  yery 
hi|»  msM,  and  if  it  were  oxiaised  with  the  greatest 
apiditj  instead  of  taking  months,  and  often  years, 
to  eomplste  the  actioii.  the  total  rise  of  temperature 
vonld  be  quite  inadequate  to  account  for  the 
itutum  of  the  coal,  which  required  a  temperature 
a  37(r  C.  to  47r  C,  according  to  its  oharacteristios, 
TU  liability  to  spontaneous  i^piition  also  did  not 
Jssaiae  with  percentage  of  pyrites,  whilst  heaps  of 
panprrites,  free  from  carbonaceous  matter,  neyer 
ihowed  say  tendency  to  serious  heating.  The  true 
npUnation  of  ignition  of  coal  was  ptftly  physical 
ttid  pertly  chemical.  Freshly- won  coal  had  the 
powwof  absorbing  from  1'5  to  3  times  its  yolume 
flf  o^gvi  from  the  air,  and  this  being  rendered 
thaaicsUy  highly  actiye,  partly  by  compression  and 
W%by  elimination  of  nitrogen,  attacked  some  of 
as  ntmninous  hydrocarbons  in  the  coal,  oonyert- 
m  them  into  carbon  dioxide  and  water  .yapour. 
Miipy  esuses  tended  to  effect  the  rapidity  of  that 
ym,  which  was  the  real  source  of  the  heat,  and 
finoQy  the  temperature  began  to  rise,  unless  the 
^  erotyed  could  freely  diffuse  itself ,  the  chemical 
•etna  was  so  enerffetic  that  ignition  quickly 
iiDowid.  Up  to  38"  U.  the  absorption  of  oxygen 
Bd  eonsequent  chemical  action  went  on  ao  slowly 
^  fhsre  was  little  or  no  chance  of  undue  heating ; 
Ml  dnectiy  that  tempenture  was  exceeded  with 
^oedssses  of  coal  ignition  was  only  a  question  of 
tin  tad  mass.  The  action  of  mass,  condition,  and 
taHmtoie  could  be  beautifully  traced  in  the 
Mrtios  of  the  nxmtaneous  ignition  of  coal  cargoes, 
lUls  the  bunser  fires,  wnich  were  becoming 
l*jbeily  frequent  on  the  fast  liners,  were  due 
■tinly  to  rise  of  temperature  from  the  bunker 
wlkheidi  being  too  dose  to  the  hot-air  up-cast 
Ml  from  the  boiler  and  furnaces.— Sir  I.  L.  Bell 
Hid  he  did  not  cast  one  shadow  of  doubt  on  the 


of  many  of  the  yiews  of  the  author  of 

ypeper.  Having  for  the  last  20  or  30  years  been 
Nnbff  lomethinff  like  2,000  tons  of  coal  per  day, 
hibidbesD  pUoed  in  a  position  which  would  allow 
kfai  to  take  obseryations.     He  had  come  across 


where  coal  had  taken  fire  spontaneously, 
p°<*  aoocoBoon  did  he  remember  that  combustion 
Ijpait  the  top  or  any  where  near  it.  Radiation  and 
2*  cusa  might  make  the  fire  rage  most  furiously 
Miot  the  point  where  ignition  actually  took  place.  — 


Sir  F.  Bramwell  said  that,  as  an  engineer,  he  was 
yery  much  interested  in  the  paper.  It  seemed  to 
him  that  the  author  had  substantuited  his  case,  and 
he  hoped  there  would  be  a  supplemental  paper  to 
tell  them  how  to  avoid  the  i^ition.— Prof.  P.  P. 
Bedson  said  the  paper  and  diacusaion  had  been  of 
great  interest  to  him,  as  he  had  of  late  been  ex- 
perimenting with  the|gasea  given  off  from  ooal-^ust. 
He  was  of  opinion '  that  the  cause  of  explosions 
in  coal-dust  was  not  from  pyrites  so  much 
as  from  hydrocarbon  or  some  reainoua  bodice 
in  the  coal.  He  belieyed  that  explodons  took 
place  very  frequentiy  at  ordinary  temperature. 
Giyen  sufficient  mass  and  sufficient  time,  they  could 
get  an  explosion  of  coal-dust  at  100°  0.  or  below. — 
The  chairman  dharacteriaed  the  diacussion  aa  one  of 
the  moat  important  that  had  taken  place  in  the 
section  for  some  years.  Prof.  Lewes,  in  replying,  said 
the  question  of  the  ignition  of  ooal  waa  one  of  the 
greateat  poaaible  interest,  and  the  facts  about  it 
were  not  very  largely  known.  It  was  of  exceeding 
importance  to  gaa-engineers  who  had  to  stock  large 
quantitiea  of  coal,  mth  regard  to  ignition  on  board 
anip,  he  thought  that  if  there  waa  a  drculation  of 
sea  water  between  the  boiler  space  and  the  coal 
bulkheads  the  coal  could  never  reach  the  tempera- 
ture of  ignition.  That  idea  would  be  a  sort  of 
*'  water  jacket,"  and  it  would  be  of  great  advan- 
tage on  their  ironclads,  where  the  smokeless 
gowders  and  other  explosives  were  injured  by  the 
eat. 

Bhythm  in  Plants. 

Mr.  Francis  Darwin,  premdent  of  the  Biological 
Section,  read  a  paper  l^  himself  and  Mils  D.  F. 
Parts  on  **The  Artificial  Production  of  Bhjrthm  in 
Plants."  The  paper  was  illustrated  by  experiments. 
The  apparatus  employed  is  a  new  form  of  Uinostat 
designed  by  the  Cambridge  Scientific  Company. 
The  plant  to  be  experimented  on  is  fixed  to  a 
spindle,  which,  by  means  of  a  clockwork  escape- 
ment, makes  a  sudden  semi-revolution  every  half- 
hour.  Thus  the  plant  is  subjected  to  a  series  of 
alternate  and  opposite  influencea  from  light  or 
grayitation,  aa  the  case  may  be.  To  take  the  case 
of  gravitation,  the  plant  will  tend  to  curve 
upinixds  durinff  the  first  half-hour,  and  during  the 
second  interval  (when  the  horizontal  spindle  has 
made  half  a  turn)  it  will  tend  to  curve  geotropically 
in  the  opposite  direction.  Under  these  conditions 
it  is  found  that  a  rhythmic  state  is  induced  which 
closely  resembles  the  periodicity  in  rate  of  growth 
which  is  set  up  in  plants  by  the  alternation  of  day 
and  night.  A  remarkable  result  is  obtained  by 
stopping  tiie  clockwork— that  is  to  say,  by  sub- 
stituting a  continuous  for  a  changing  stimulus. 
The  plant  continues  to  curve  with  an  acquired 
rhythm  j  ost  as  if  the  clockwork  were  still  in  action ; 
it  has,  in  fact,  learned  and  remembered  the  half- 
hourly  period.  This  is  precisely  similar  to  certain 
natunl  rhythms— for  instance,  to  the  **  sleep  "  of 
flowers,  which  for  a  short  time  continue  to  open 
and  shut  although  kept  oonstanUy  in  the  dark. 

A  New  Method  for  the  Disposal  of 
Sewage. 

Mr.  C.  G.  Moor,  B.A.,  read  a  paper  upon  a 
*^  New  Method  for  the  Disposal  of  Sewage,*'  with 
some  reference  to  schemes  now  in  use.  He  observed 
that  in  ooncluding  a  paper  on  methods  of  sewage 
treatment  read  at  Burlington  House  at  the  recent 
Hygiene  and  Demography  Congress,  Dr.  Thresh 
asked  tiiis  question:  "Do  any  of  the  processes 
mentioned,  or  any  combination  of  such  processes, 
enable  us  to  get  rid  of  our  sewage  in  such  a  way 
as  to  give  rise  te  no  nuisance,  cause  no  danger 
to  heuth,  and  this  at  a  cost  suffioientiy  roMon- 
able,  considering  the  imj^rtanoe  of  attaining 
such  results  ?  "  In  the  opinion  of  most  experta  at 
the  preeent  day^  the  only  answer  that  can  be  given 
to  this  inquiry  is  an  emphatic  negative.  We  can 
see  this  from  a  brief  consideration  of  those  methods 
that  are  now  in  use.  They  may  be  divided  into 
three  classes:— 1,  lime  processes;  2,  processes  in 
which  lime  is  not  used ;  3,  irrigation.  He  animad- 
verted upon  these  different  processes,  and  went  on 
to  say :  The  treatment  I  haye  to  lay  before  you  has 
been  practically  tested  by  me  at  expenmental 
sewage  works  at  Leyton.  I  have  no  very  novel 
suggestions  as  to  the  precipitation  of  sewage,  the 
ongmality  pf  my  method  depending  on  the  manner 
in  which  the  sludge  o^e,  produosd  by  any  pre- 
cipitation process,  may  be  converted  into  marketable 
products.  He  said,  in  continuation : — ^As  regards  a 
method  of  precipitation  to  go  with  the  method  of 
utilising  sludge  cake  which  I  haye  just  detailed : 
It  is  obvious  where  a  separate  sjrstem  is  used  for 
storm  water  the  ash  will  be  worth  more,  as  it  will 
not  be  so  conts^ninated  with  silica  and  other  mineral 
substances  from  the  roads.  Of  course  what  is 
wanted  is  a  means  of  producing  a  sludge  cake  as 
rich  as  possible  in  ammonia  and  phosphate,  at 
the  same  time  without  adding  precipitants 
in  any  large  quantity  which  would  lower  the 
percentage  of  phospliate  in  the  ash.  At  the 
same  time  the  pressuig  ought  to  be  done  without 
lime ;  this  is  possible,  as  it  is  done  at  Kingston.  I 
have  not  been  able  to  make  experimenti  on  thin 
subject;  but  it  seems  certain  that  the  use  of  lime 


ought  to  be  avoided  at  all  ooata,  and  I  ahould  be 
indined  to  try  carboniaed  aludgs  in  powder  mixed 
with  aalta  of  alumina  and  iron,  after  precipitation 
running  the  liquid  throuoh  a  bed  of  lumpe  of  car- 
boniaed alndse.  When  tiiia  bed  is  too  foul  to  use 
any  longer,  it  can  be  burnt  in  the  furnace.  I  was 
not  successful  in  preparing  carbonised  sludge  in  the 
same  furnace  that  I  have  spoken  of,  though  I  think 
it  oould  be  done  in  a  larger  one.  The  attempt  was 
made  to  rake  out  a  pmrtion  of  the  sludge,  after 
being  carbonised,  but  before  it  was  burnt  to  ash. 
At  any  rate,  if  this  cannot  be  done,  the  cost  of  oar- 
boniaing  sludge  in  closed  retorta  heated  by  inflam- 
mable gaaea  would  not  be  prohibitive.  It  seems 
probabto  that  by  using  a  sufficient  quantity  of  this 
carbonaceoua  material  (which  can  so  readily  be 
renewed)  a  considerable  degree  of  purity  coum  be 
arrived  at  in  the  effluent.  Any  seeds  present  la  the 
sludge,  which  are  sometimes  very  numerous,  are,  of 
course,  destroyed  in  the  furnace,  and  any  ye^etable 
matter  reduced  to  ash,  so  that  potash  oontamed  in 
the  solids  suspended  in  the  sewage  is  rendevad 
available. 

The  Oranta. 


The  following  Brants  in  aid  of  reaearohes  were 
made :  —To  Prof.  Car^  Foster,  Electrical  Standuds, 
£27 ;  Lord  M'Laren,  Meteorological  Observationa 
on  Ben  Nevis,  £60 ;  Mr.  G.  J.  Symons,  Photo- 
ffraphs  of  Meteorological  Phenomena,  £16 ;  Prof. 
Cayiey,  Pellian  Equation  Tables,  £16 ;  Lord  Bay- 
leigh,  Tables  of  Mathematical  Functions,  £16; 
Prof.  G.  F.  FitzGerald,  Electrolysis.  £6;  Prof. 
Lodge,  Discharge  of  Electricity  from  Points,  £60: 
Sir  w.  Thomson,  Seismologioal  Phenomena  of 
Japan,  £10;  Prof.  Boberta-Auaten,  Analyaia  of 
Iron  and  Steel,  £8;  Prof.  H.  £.  Armstronff, 
Formation  of  Haloids  from  Pure  Materials,  £26 ; 
Prof.  W.  A.  TUden,  Properties  of  Solutiona,  £10 ; 
Prof.  Thorpe,  Action  of  Light  upon  Dyed  Coloura, 
£10 ;  Prof.  Preatwich.  Erratic  Blocka,  £16 ;  Bey.  T. 
Wiltshire,  Fossa  PhyUopoda,  £10 ;  Prof.  J.  G^eikie, 
Photographs  of  Geolo^cal  Interest,  £20  ^  Dr.  H. 


Elbolton  Caye,  £26 ;  Prol  B.  JoneStFaunal  Con- 
tents of  Sowerby's  Zone,  £10 ;  Dr.  J.  Evans, 
Excavations  at  Oldbury  Hill,  £26 ;  Dr.  H.  Wood- 
ward, Cretaceous  Polysoa,  £10 ;  Dr.  P.  L.  Sdater, 
Table  at  the  Naples  Zoological  SUtion,  £100 ;  Mr. 
E.  B.  Lankester,  Table  at  Plymouth  Biological 
Laboratory,  £17;  Prof.  A.  C.  Eiaddon,  Improving 
a  Deep  Sea  Tow-net,  £40 ;  Prof.  Newton,  Fauna 
of  Sandwich  Islands,  £100;  Dr.  P.  L.  ScUter, 
Zoology  and  Botany  of  the  West  India  Islands. 
£100;  Mr.  E.  G.  Bavenstein.  X31imatology  and 
Hydrography  of  Tropical  Amca,  £76;  Frof. 
Flower,  Antaropometric  Laboratory,  £6 ;  Dr.  J.  G. 
Garaon,  Prehistoric  Bemains  in  Mashonaland,  £60 ; 
Dr.  E.  B.  Tylor,  North-Weatem  Tribes  of  Canada, 
£100 ;  Sir  w.  Turner,  Habits,  Customs,  &c.,  of 
Natives  of  India,  £10;  Prof.  Flower,  New  Edition 
of  Anthropological  Notes  and  Queries,  £20 ;  Mr. 
G.  J.  Symons,  Corresponding  Societies'  Committee, 
£25, 


Lantern  Slides.— Messrs.  York  and  Son,  87,. 
Lancaster-road,  Notting-hill,  W.,  have  issued  a 
supplemental  catalogue  which  exhibitors  with  the 
lantern  should  procure  in  order  to  be  ready  for  the 
season  now  approaching.  The  "  mechanical  mon- 
key slide "  should  certeinly  form  a  part  of  the 
equipment  of  the  lantemist. 

Jet  Propnlalon.— At  the  Providence.  B.I.. 
meeting  of  the  American  Society  of  Mechanical 
Engineers,  Prof.  J.  Burkitt  Webb,  of  Stevens  Insti- 
tute, presented  a  communication  from  Mr.  Charles 
J.  Everett,  jun..  giving  an  account  of  some  experi- 
ments made  by  mm  with  water  jets,  to  disprove  the 
statement  that  a  stream  of  water  issuing  from  a 
nozzle  under  water  re-acta  upon  the  surroundmg 
wattf,  and  tends  to  drive  the  nozzle  in  a  direction 
opposite  to  that  of  the  jet,  in  the  same  way  that  a 
soud  rod,  issuing  from  the  same  nozzle,  would  re- 
act upon  a  stonewall.  The  tests  were  made  in  a 
large  tank,  and  the  water  was  supplied  by  a  steam 
pump  at  a  constant  pressure  of  XOOlb.  per  square 
inch.  The  pump  had  a  steam  cylinder  of  4in.  and 
a  water  cylmder  of  2Ain.  diameter,  and  a  stroke 
of  2Jin.  The  nozzle  was  fastened  to  the  foot  of  a 
pendulum  4ft.  long,  and  connected  to  the  pump  by 
a  flexible  half-inch  rubber  hose.  The  hose  was  hung 
by  strings,  so  that  the  stiffness  was  inappreciable. 
The  pendulum  at  the  nozzle  was  connected  to  a 
Bpriug  balance  by  a  cord  about  4ft.  long.  When 
the  jet  was  flowing  the  pendulum  was  brought  to 
the  vertical  by  moving  the  balance,  and  in  this  way 
every  force  due  to  the  deflection  of  the  pendulum 
was  eliminated.  The  pendulum  was  flrst  hung  so 
that  the  nozzle  was  a  iittie  above  the  wpter,  and 
the  reaction  found  to  be  4lb.  The  pendulum  was 
then  lowered,  so  that  the  nozzle  was  about  4in. 
below  the  surface  of  the  water,  all  other  conditions 
being  the  same,  and  the  reaction  was  found  to  be 
the  same— 41b.  The  only  difference  was  that  when 
the  nozzle  was  under  water  the  balance-hand  vi- 
brated a  Iittie  more. 
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THE  poaition  of  "Wolfs  comet  on  Sept.  10, 
Berlin  midnighti  will  be  li.  A.  3h.  53in.  6s., 
N.  Dec.  22°  19*7',  and  brightneas  about  9  as  com- 
pared with  unity  at  time  of  rediscovery.  Mr. 
L.  T.  Fleming,  of  Berwick- on-T weed,  says  that 
on  the  evening  of  the  28th  ult.  he  picked  the 
comet  out  as  a  nebulous  mass,  "  something  like 
a  candle  shining  through  a  piece  of  horn,  in- 
distinct and  reauiring  a  full  aperture  of  12  jin.  to 
see  it  fairly  welL 

Another  small  planet  (312)  was  discovered  by 
Dr.  J.  Palisa,  of  Vienna,  on  August  14. 

It  is  announced  that  a  work  comprising  «  series 
of  sketches  in  the  history  of  astronomy,  from  the 
pen  of  Prof.  Oliver  J.  Lodge,  will  shortly  be 
published  by  Messrs.  Macmillan. 

As  our  Notes  have  informed  readers,  Jupiter 
during  the  present  month  is  wdl  situatea  for 
observation,  and  has  attracted  much  attention 
from  those  who  do  not  know  what  the  brilliant 
star  in  the  south-east  of  the  sky  r^dly  is.  The 
AlhetUBum  says :  The  planet  itsislf  is  always  an 
exceedingly  interesting  object  of  study ;  but  an 
American  observation  has  lately  directed  special 
attention  to  the  satellites,  particularly  to  the 
first.  Last  year  Mr.  Barnard,  whilst  observing 
Jupiter,  under  very  favourable  drcumstanoes, 
with  the  12in.  telescope  at  the  great  Lick  Obsw- 
vator^  on  Mount  Hamilton,  noticed  that  that 
sateUite,  during  its  transit  over  the  planet's  disc 
on  the  8th  of  September,  presented  the  appear- 
ance, under  high  powers,  of  a  close  double  stsx, 
the  apparent  components  being  in  a  line  nearly 
vratical  to  the  belts.  Mr.  Bumham's  attention 
being  called  to  the  phenomenon,  he  also  saw  it 
distinctly,  and  the  only  explanations  possible 
seem  to  be  either  that  it  was  due  to  a  white  belt 
on  the  sateUite  parallel  to  the  belts  of  Jupiter,  or 
that  the  satellite  is  really  double.  Mr.  Barnard 
hopes  that  all  who  are  possessed  of  powerful 
telescopes  will  examine  the  satellite  during  its 
transits  this  year  (a  very  favourable  one  will 
occur  soon  after  midnight  on  Sept.  6)  for  the 
puipose  of  obtaining  further  light  on  ^ia 
interesting  phenomenon. 

The  British  Association  meets  next  year, 
under  the  presidency  of  Sir  A.  Gelkie,  at  Edin- 
burgh, in  the  first  week  in  August.  The  com- 
mittee meets  on  August  3,  1892,  in  Edinburgh. 
Nottingham  has  bmn  selected  as  the  place  of 
meeting  for  1893. 

The  tickets  issued  during  the  Cardiff  meeting 
wer&— old  life  members,  189 ;  new  life  members, 
23 ;  old  annual  memben,  327  ;  new  azmual 
members,  170;  associates,  665;  ladies  (trans- 
ferable tickets),  102 ;  foreign  members,  12 ; 
making  a  total  of  1,488  tickets,  realising  a  sum 
of  £1,664. 

At  a  time  when  so  much  is  said  about  Koch's 
cure  for  tuberculosis,  it  may  be  worth  while  to 
call  attention  to  the  remarks  of  Mr.  G.  W. 
Hambleton  at  the  meeting  of  the  British  Asso- 
ciation. He  pointed  out  that  consumption  was 
a  disease  of  civilisation  produced  by  causes  which 
reduced  the  standard  breathing  capacity  below  a 
certain  level.  To  prevent  this  disease  it  is 
necessary  to  use  the  body  to  the  extent  its 
strength  demanded,  and  to  see  that  the  work  it 
had  to  perform  was  carried  on  under  conditiona 
favourable  to  the  body.  It  was  also  desirable  ao 
to  arrange  habits  and  surroundings  that  their 
tendency  as  a  whole  should  be  to  develop  the 
lungs.  Close  and  badly  ventilated  or  heated 
rooms  should  be  avoided ;  occupations  which 
involved  stooping  and  cramped  positions ; 
corsets  ;  tight-fitting  clothes ;  <*  nipping  "  should 
also  be  prohibited;  as  much  time  as  possible 
should  be  spent  in  active  exercise  in  the  open 
air ;  bedrooms  should  be  weU  ventilated ;  wool 
should  be  worn  next  the  sldn ;  the  body  ahould 
be  held  erect;  deep  inspirations  in  breathing 
dionld  be  taken  through  the  nose,  and  the  cul- 
tivation of  all  kinds  of  athletic  exercise  ahould 
be  encouraged.  But,  above  all,  he  oonaidered  a 
great  deal  depended  on  prompt  and  early  treat- 
ment of  the  victims  of  consumption. 

^  Tha  discussion  about  units  at  the  British  Asso- 
dation  was  lively,  if  it  failed  to  be  conclusive ; 
but  it  will  do  much  good,  and  possibly  bring 
^))out  an  international  agreement,  so  that  it  may 
be  known  definitely  what  is  meant  when  any 
unit  is  mentioned.    The  report  of  the  committee 

■4  electrical  standards  was  read  by  Prof.  Carey 


Foster.      The  committee   have   made  repeated 
measurements   of    the    electrical   resistance  of 
several  B.A.  coils,  and  the  results  show  that  the 
coils  have  remained    practically   constant  since 
1885.    The  report  stated  that  noticea  have  been 
Bent  out  giving  directiona  for  setting  up  atandard 
Clark  ceUa,  and  asking  that  cells  aet  up  according 
to  theae  directions  should  be  sent  to  them.    The 
object  of  this  is  to  ascertain  to  what  extent  of 
accuracy  different  cells  may  be  expected  to  agree 
with  each  other.     The  joint  discussion  with  the 
Mechanical    Science    Action   on    ''Units,    and 
their  Nomendature  "  was  opened  by  Prof.  Oliver 
Lodge,  F.R.S.,  who  said  that  one  practiod  unit 
which  has  not  yet  received  an  ofEiciaily  recognised 
name,  and  which  is  nevertheless  very  largely 
used,  is  that  of  self-induction.    Two  names'*  have 
been  projKwed  for  it — ^viz.,  secohm  and  quadrant. 
The  first  of  these  is  open  to  the  objection  that  it 
regards  the  unit  of  self-induction  aa  one  derived 
from  the  ohm,  whereas  in  reality  the  former  is 
the  more  fundamental  unit,  and  in  ascertaining 
the  value  of  the  ohm  the  determination  of  self- 
induction  is  necessary.    Again,  the  term  '*  quad- 
rant" is  objectionable^  because  it  leads  to  the 
idea  that  the  unit  of  self-i  nduction  is  a  length,  thu 
ignoring  the  dimensions  of  magnetic  permeability. 
Mr.  Preece  suggested  that  the  unit  of  electro- 
motive force  should  be  increased  tenfold,  as  the 
present  value  of  the  volt  is  too  small  for  practical 
use.     Dr.  Qt.  J.  Stoney,   F.R.S.,   said  that  in 
1874,  while  sitting  on  the  committee  which  fixed 
the  present  units,  he  objected  to  making  the  d^e 
and  erg  so  small.     Siemens  objected  also  to  usmg 
the  centimetre  as  the  unit  of  length,  but  no 
system  could  be  devised  in  which  some  of  the 
units  were  not  awkwardly  large  or  small.     It  was 
then  suggested  to  use  multiples  and  sub-multiples 
of  the  fundamental  units,  each  physicist  selecting 
those  which  would  be  most  useful  for  his  work. 
Several  representative  scientific  men  took  part  in 
the  discussion,  and  possibly  we  may  shortly  have 
a  list  of  standard  definitions  of  what  is  really 
meant  by  the  so-called  "  units." 

It  is  stated  in  Pittsburg,  Pennsylvania,  that 
experiments  conducted  by  Mr.  Thomas  Harring- 
ton, of  that  city,  upon  nickel,  steel,  and  man- 
ganese bronze  liave  resulted  in  the  discovery  of  a 
new  allov.  Among  other  qualitiea  thia  alloy  ia 
deacribed  aa  poaaeaaing  great  tenaUe  atrength, 
and  it  cannot  be  corroded  bv  acida,  while  it  can 
be  wrought  without  difficulty.  An  exhauative 
report  on  the  diacovery  haa,  it  is  said,  been  made 
to  Washington  by  Lieut.  Cowles,  naval  inpector ; 
but  we  shall  see  by-and-by. 

With  reference  to  the  remarks  of  Mr.  Forster 
Brown  at  the  British  Association  on  the  exhaus- 
tion of  the  coal-fields,  Mr.  £.  Kimber  says  that 
''coal  itself  could  be  distilled  for  oil  first  and 
then  used  for  fuel  and  gas,  thus  making  it  go 
twice  as  far  as  it  does  now,  without  smoke  or 
any  other  nuisance.  Mr.  Brown's  paper  is  a  most 
valuable  one  if  it  only  teaches  Engliahmen  true 
economy,  and  points  out  to  them  the  disgraceful 
waste  of  their  resources  which  they  now  perpe- 
trate in  every  direction.  The  time  is  coming 
when  ships  and  locomotives  will  be  driven  by  oU 
instead  of  ooal,  and  in  that  case  there  need  bie  no 
fear  of  the  coal  giving  out.  Whatever  oil  cannot 
be  obtained  here  can  easily  be  obtained  abroad 
in  limitless  quantities." 

It  is  stated  that  a  locomotive  is  being  built  in 
Milwaukee,  Wisconsin,  having  ten  wheela,  three 
of  which  on  each  side  rest  upon  the  rails  and 
are  surmounted  by  two  others,  the  tires  of  which 
have  frictional  contact  with  the  tires  of  the 
wheels  below.  Then  surmounting  these  two 
wheels  is  the  driving-wheel  of  the  locomotive, 
the  wheel  arrang^ement  on  each  side  being  that 
of  a  pyramid,  with  the  driving-wheel  on  top. 
As  the  lower  sets  of  wheels  are  of  much  smaller 
diameter  than  the  driving-wheels  which  transmit 
motion  to  them,  it  is  clumed  that  the  ordinary 
speed  of  a  locomotive  can  be  doubled  by  the  use 
of  this  gearing. 

Dr.  F.  A.  Philippi,  of  Nieheim,  says  that  his 
experience  in  the  vicinity  of  Cassel  taught  him 
that  women  became  bald  earUer  than  men,  and 
he  attributes  it  to  the  effect  of  the  head -gear. 
It  consists  of  a  pasteboard  cone  covered  with 
black  silk  or  some  other  stuff,  and  is  too  small  at 
its  base  to  allow  of  its  being  pushed  down  over 
the  head  as  far  as  an  ordinary  hat,  ao  that  it  has 
to  be  secured  by  ribbons  tied  firmly  under  Uie 
chin,  while  the  hair  is  pulled  up  from  all  sides  of 
the  head  and  twisted  into  a  ti^ht  knot  at  the  top. 
Naturally  a  good  deal  of  friction  is  caused  in  this 
maimer,  and  it  would  seem  not  improbable  that 


the  growth  of  the  hair  may  be  considerably  im« 
paired  thereby.  The  thinning  was  most  oon* 
fcpicuous  on  the  forehead  and  temples.  I  gire 
this  note  for  what  it  is  worth,  but  I  Cannot  h^ 
being  struck  with  the  fact  that  I  have  nowhere 
seen  so  many  bald-headed  women  as  in  t^ 
province  of  Hessia. 

It  is  stated  that  a  new  line  of  steamships  is  to 
be  put  on  between  Glasgow  and  the  Canadian 
and  American  ports.  The  speed  is  to  be  "  very 
high,"  which  wiU  mean  considerable  extn 
expense. 


[lETTEBS  TO  THE  EDITOB. 

[We  do  not  hold  oura^vea  reaponwibte/or  theopiniimtif 
our  correspondents,  Th$  Editor  retpoetfuUy  rtqwuU  thai  dU 
commiuueaHona  should  be  drawn  up  a»  hriefiy  a*  po$$Mt,\ 

All  eommunieationa  ehould  be  eutdreseed  to  the  BonOB  ef 
the  EaroLMH  ICbob^vio,  832,  Strand,  W.C, 

All  Cheques  and  Post-office  Orders  to  be  made  payahU  to 
J,  PABBMoai  EowAitoa. 

*«*  In  order  to  /adlUate  refsrtncs,  Gorrespondtnts^  i«fta 
speaking  of  any  letter  previously  inserted,  will  ohligs  ftf 
mteiaioniny  the  nuskber  o/ihe  Letter,  as  well  as  the  page  on 
which  it  appears, 

"  I  would  hATe  everyone  write  what  be  knows,  sad  u 
maoh  M  he  knows,  bat  no  more :  and  that  not  in  tkii 
only,  bat  in  all  otiier  aabjeota  :  For  each  a  persoa  ms^ 
have  tome  partiettlar  knowledge  and  eKpertenoe  of  tke 
natore  of  aoeh  a  penon  or  such  a  f  eontain.  that  aa  t» 
other  thinge,  knowa  no  more  than  what  every  body  does, 
and  yet,  to  keep  a  datter  with  thia  little  pittance  of  Ua, 
will  undertake  to  write  the  whole  body  of  phyaiokt,  a  vioe 
from  whenoe  great  inoonvenienoea  derive  their  originaL" 
^Monta^fn^s  Essays, 

•09 

THE    STELLAB   0LX7STEB  x   PBBSBI-- 

DouBLiKaa  or  unes  anb  ijlebs, 

UABTIAIi  AND  PABTIAL-UBTEOE 
BADI  ANTS  —  STAB  K  AaNITUDBS  - 
BITEPIEOBS:  OBLBSTIA^Ii,  TEBBB8- 
TBIAL,  KXCD  PANOB/LTIO,  AND  THB 
BABIiOW  LBNS  — THE  STB0OTt7BB 
OF  THE  SIDEBEAXi  ITNIVEBSE-FAB- 
BAaO  OBATIONI8— LXJNAB  STBEAKS 
--SOIiAB  AIiTITTTDE-OOKET  OB088- 
INGh  THE  STrN-SOUBOE  OF  LiaHT 
OF  OOUBTS;  THE0B7  OF  THEI& 
OBiaiN  ;  AND  MB.  BDDIE*S  BB- 
MABKABLE    SPBOINCBN   OF   ONB. 

[32659.]— EvKBT  possessor  of  an  aatronomioal 
teleaoope  moat  have   tamed   it  upon  that  most 

florioua  claater,  the  ao-called  "Sword  Handle  of 
'eraeoa,"  and  .aaanredlj  acoompanied  hia  first  view 
of  it  bj  an  audible  exclamation  of  delight  and 
wonder.  Aa  ia  well-known,  thia  daater  really  com* 
priaea  two  maaaes  of  atare,  and  from  ttmetotiaa 
efforta  haye  been  made  (by  Lament,  Liaponoff,  and 
Bredichin  among  othera)  to  map  thia  region,  or 
rather  the  preceding  group  of  the  two.  and  in 
1860-62  Prof.  Kruger,  at  Bonn,  employed  the 
heliometer  there  in  determining  with  great  exaot* 
nesa  the  plaoea  of  43  of  the  largest  atara  in  this 
group.  But  the  following  part  of  the  duster,  the  ¥ 
Peraei  of  the  books,  had  been  so  far  negleotad, 
until,  in  1870,  Mr.  O.  A.  L.  Pihl,  of  Chrutiania, 
commenced  a  ayatematic  aurrey  of  thia  region  by 
the  aid  of  a  3^m.  achromatic,  f  umiahed  with  a  bar 
micrometer  (and  alao  a  rarely-uaed  ring  micro- 
meter), and  after  twenty  yeara  of  intermitteat 
work,  haa  now  given  the  reaulta  of  hia  laboun  to 
the  world  in  a  fine  quarto  volume,  having  deter- 
mined the  plaoea  of  no  leaa  than  236  atara  in  thU 
aateriam,  deacending  to  the  11*7  magnitude.  It  ia 
certainly  a  monument  of  the  moat  patient  and  nn- 
weariea  labour,  and  a  peruaal  of  Mr.  Fihl'a  pro- 
face,  which  gives  an  account  of  the  elaborate  pre- 
caution adopted  to  eliminate  error,  cannot  but  give 
confidence  m  the  high  accuracy  of  hia  reaultk 
When  I  reflect  that  auoh  a  atandard  book  as  thia  ia 
deatined  to  become,  ia  the  result  of  the  labour  of  a 
gentleman  moat  buaily  occupied  in  purauita  fat 
removed  from  thoae  of  the  profeaaional  astronomor. 
I  only  find  yet  another  illuatration  of  the  fact  that 
an  overwhuming  proportion  of  our  verv  belt 
acientific  work  ia  now  performed,  as  it  haa  been  in 
the  paat,  not  by  the  genteel  cadger  who  whines 
to  have  hia  "reaearch  "  endowed ;  butby theain^s- 
hearted  aervant  of  adence,  whoae  aole  object  la  to 
attain  the  truth,  and  not  fill  hia  own  pocket  at  the 
coat  of  the  ignozant,  the  gullible,  and  tne  apathetic. 
'*  But  neither  ao  dia  their  witneaa  agree  to- 
g^ether,"  for  while  we  find  that  Dr.  Terby  aome- 
timea  had  to  peraevere  for  a  whole  hour  before  ha 
aucceeded  in  "corroborating"  the  Areographioal 
marvela  diacovered  at  Milan,  now  we  nave  Mr. 
Stanley  Williama  telling  na  (hi  letter  32624,  Vol. 
LIII.  p.  574),  in  oonneotion  with  the  duph'oate 
canala  on  Mara,  that  <'  it  ia  .  .  .  abaolutely  neoss- 
sary  that  the  eye  should  be  perfectly  fresh  for  their 
aucoeaaful  obaervation."  No  man*a  eye  can  be 
*«perfecUy  fieah"  after  having  been  strained  (ef«i 
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iitemittsntlj  and  with  interTals  of  reat^  by  an 
liOQr'i  obMrration ;  and  I  confesa  that  I  shoald 
ittich  mora  weight  and  importance  to  anything 
pacctTtd  by  Mr.  Williams  within  three  minntea 
of  tb)  Stat  application  of  his  eye  to  the  telescope  than 
t  iboald  to  what  was  seen  by  an  observer  who  had 
to  panriit  for  an  honr  before  he  could  pick  np  what 
le  psrticnlarly  wished  to  see.  I  do  not  profess  to 
icooimt  for  ''NOokeras'*  (whatever  that  may  be) 
{cmiutiog,  while  '*  Jamuna"  so  obstinately  re- 
DiiBsd  in  a  state  of  single  blessedness ;  but  there 
iions  thiog  yvry  notable  indeed  in  all  this,  and 
(hit  ii,  that  all  the  most  astonishing  discoveries 
hsff  be«n  made  on  Mars,  not  when  the  planet  was 
B  pseolisrly  favourably  sltnated  for  terrestrial 
obMrvation  as  he  was  daring  the  Opposition  of 
1$77 :  Imt  when  he  has  been  In  his  worst  position 
lor  ti)o  observer,  low  down  in  the  sky,  receding 
ftom  the  earth,  and  with  his  disc  subtending  a 
nrj  snill  angle.  Mr.  Green  has  given  a  possible 
imoo  lor  the  appearance  of  duplication  (the 
pMoeption  of  which  seems  to  me  to  be  largely 
s  ^odtion  of  idiosyncrasy)  in  the  case  of  <^  canals  " ; 
box  irhea  we  oome  to  that  of  lakes,  one  is  reminded 
d  the  conundrum  of  one's  infancy:    "Why  is  a 

E' k' lehool  out  walking  like  a  penny  trumpet  V— 
ctme  it  goes  ^wo-two-two.''  For  really  the 
dtmbliiigof  sheets  of  water  covering  hundreds  of 
ftousaai  of  square  miles  is  "  too  too,"-  in  the 
itawgest  sense  of  that  quondam  piece  of  fashion- 
lUsilsng.  I  must  respectfully  beg  leave  to  differ 
fam  STOD  so  indisputably  high  an  authority  as  Mr. 
Stttlsy  Williams  in  hia  assumption  that  **  it  is  dear 
ihftt  the  same  reasoning  should  apply  to  these 
ilnsb"  (on  Jupiter)  **as  to  the  dark  streaks 
olRrTedon  Mars,  known  by  the  name  of  *  canals,* " 
thoagh  I  should  speak  with  even  more  confidence 
v«n  I  quite  certain  as  to  the  particular  kind  of 
Jomn  m&rkings  to  which  he  refers.  Assuredly 
nojple  with  astigmatic  eyes  ([and  their  name  is 
legUD)  bave  often  seen  a  quasi-duplication  of  the 
•MOWS  of  the  satellites  in  transit.  Moreover,  the 
nckisgi  on  Jupiter  are  atmospheric,  sharply 
AeSnsd,  and  supemcial ;  those  on  Mars  are  viewed 
ttnogh  a  considerable  depth  of  atmosphere,  and 
ni«ire  much  patient  attention  for  their  detection. 
Xiay hundreds,  perhaps  even  thousands,  of  observers 
hn9  leea  and  drawn  Jovian  detail,  and  are  prac- 
tially  in  entire  agreement  as  to  its  character.  A 
ter>irheeled  cab  wottld  hold  those  to  whom  we  are 
adabtcd  for  our  information  eonceminff  the  sur- 
priaing  phenomena  alleged  to  be  presented  by  Murs. 

Inacfa  regret  my  inability  to  furnish  the  reply 
vkei  for  by  Mr.  Milhgan  (in  letter  32625)  on 
f  i7<5  of  your  last  yolume.  I  did  not  answer  the 
fOBr;  to  which  he  refers,  because  my  own  observa- 
tknu  of  meteor-ahowers  have  been  too  desultory 
ndiatenaittent  to  enable  me  to  form  any  opinion 
M  to  the  permanency— or  otherwise — of  their 
adiisti ;  ana  I  would  rather  say  nothing  than  give 
I  aardy  seoond-hand    opinion  on   so   Texed  a 

♦'A.  C.-'  (query  76123,  Vol.  LDd.  p.  581)  may 
wd  be  puziued  at  the  discordance  in  statements 
^boQt  rtar  magnitudes.  Sir  William  Herschel  used 
mj  hi^b  numbers,  calling  the  very  faintest  stars 
fMptiUe  in  hie  large  reflector  20th  magnitude 
9m,  Piazzi  would  seem  to  have  adopted  some- 
iUsf  of  his  unmethodical  numeration,  and  was 
Uowad  in  this  by  Smyth.  The  elder  Struvewas 
&•  fint  to  cUasify  the  stars  (I  mean  telescopic  ones), 
ttardiog  to  some  more  or  less  philosophical  system ; 
hk  it  vaareserved  for  Sir  John  Heraohelto  definitely 
*ovBoe  that  the  light  of  any  given  star  was  about 
^  tiaiei  of  that  of  one  of  the  nex:  inferior  magni- 
MB.  In  1856  Pogson  suggested  a  reform  of  Sir 
«Qa&*i  daaaiflcation  to  the  extent  of  making  the 
lihtatio  V 100.  And  this  has  been  adopted  in  the 
wd  '^Uraaometria*'  and  in  that  of  Harvard. 
«lpottag  that  a  telescope  just  diows  a  star  of  a 
ffm  magnitude,  then  to  show  (me  of  the  next 
ttrilar  magnitude,  its  aperture  must  be  increased 
■lU  latio  of  ^2-612: 1.  Hence  trrery  tenfold 
■nus  in  the  diameter  of  an  objective  will  render 
^n  viable  five  magnitudes  lower.  It  is  the  merest 
^•Dd  Donaenae  to  q>eak  of  Mimas  as  being  of 
fa  (lUadard)  17th  magnitude.  It  iB  reaUy  of 
uoQtthelSth.  No  wonder  beginners  get  bewildered 
wkeatfaey  find  that  a  star  rated  by  Smyth  as  of  the 
HUt  nagnitude  appears  in  Struve  as  of  the  10 '9th ; 
a  Sir  John  Henohel  as  of  the  13'3rd,  and  in 
«|dndar  as  of  the  11 -8th!  [Since  these  lines 
*^«Tittan,  and  were  presumably  in  type,  I  have 
Ml  Xr.  Banyard'a  letter  (32610)  on  p.  14.  Of 
>?ae,  be  is  right  as  to  the  impossibility  of  rigidly 
the  apiiarent  "  magnitude  "  of  a 
^  J— it  of  light  in  such  dose  proximity  to  the 
Hb  and  riogs  of  a  large  and  bright  planet.  J 

.^JJpiT  to  "J.  W."  (query  76148.  Vol.  LIH. 
h^U  the  aalronomieal  eyepieces  made  for  a  tele- 
■jp  of  2\uL  m  aperture  will  do  perfectly  for  one 
nb adm.  objecEt-glaM,  with  which  they  wiU afford 
2*9?^^  powers  proportional  to  the  increased 
w  teagth  of  the  objective.  With  reference  to 
2^^wiQg  part  of  this  query,  there  can  be  no 
Sft^.S'VMao  '*  average^'  distance  for  a  Barlow 
VW  ^ao»d  in  front  of  the  eyepiece.  Fox, 
^Pnit0h«t«  aa  iy«^iaoe  magnifying  20  dia- 


meters, and  a  Barlow  lens  of  Sin.  (negative)  focus ; 
well,  in  this  case,  the  Barlow  lens  bemg  placed  at  half 
its  own  (negatiye)  focal  length— i.e.,  4m.  withmthe 
principal  locus  of  the  object-glass — will  give  a 
power  of  40,  and  so  on.  A  Itorlow  lens  is  only 
legitimately  employed  in  double -star  measure- 
ments, aa  it  increases  the  i>ower  of  the  telescope 
without  thickening  the  images  of  the  spider  lines  m 
the  filar  micrometer;  but  a  more  useless  adjunct 
to  an  ordinary  telescope  I  am  not  acquainted  with. 
Imaytein*Tyro"  (query  75149  p.  581)  that  a 
paucratic  eyepiece  is  notmng  but  an  ordinary 
lour-lens  terrestrial  eyepiece,  in  which  the  second 
and  third  lenses  are  separable  by  a  sliding  tube ; 
the  further  they  are  moved  apart  the  higher  being 
the  resulting  magnifying  power.  It  haa  OTery  dis- 
advantage over  the  Huyghenian  form  for  the 
purposes  of  astronomical  observation.  Here  is  a 
formula  of  Fraunhofer's  for  a  four-lens  eyepiece, 
which,  with  '* Tyro's"  object-glass,  would  giye  a 
power  of  between  22  and  23.  Calling  the  focus  of 
the  lens  next  the  object-glass/,  that  of  the  second  one 
f,  &c.,  and  D.  D',  and  B",  the  distances  respectively 
between  the  first  and  second,  the  second  and  third, 
and  the  third  and  fourth  lenses  respectively,  we 
have: — 
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If  we  increase  the  distance  D'  (3'58In.),  we 
increase  the  magnifying  power  by  an  amount  which 
must  be  experimentally  determined ;  but  an 
objective  of  the  size  of  ^'Tyro's  "  would  not  admit 
advantageously  of  much  more  amplification  for 
terrestrial  purposes. 

Starting  with  the  assumption  that  all  visible  stars 
were  practically  of  the  same  size,  and  that  tiie 
observed  differences  in  their  magnitudes  were 
chiefiy,  if  not  entirely,  referable  to  corresponding 
difference  in  their  distances.  Sir  William  Herschel 
and  othens  evolved  from  their  own  observations,  what 
we  now  know  to  be  a  whoUy  untenable  hypothesis 
aa  to  the  structure  of  the  visible  stellar  universe : 
a  hypothesis  which  held  its  own  in  works  on 
astronomy  untQ  within  the  last  thirty  years  or  so. 
Many  young  astronomers  even  muat  remember 
the  engravings  of  the  doven  disc  or  grindstone 
which  was  popularly  supposed  to  represent  the 
Mflbr  Way,  and  which  formed  such  a  standing  dish 
in  all  popular  as^nomical  books.  In  the  light  of 
more  recent  research,  we  now  know  that  whSe  the 
■majority  of  the  stars  are  contained  within  a  disc- 
like area,  they  are  very  far  indeed  from  being 
uniformly  scattered  over  it,  but  are  aggregated  into 
clusters  and  masses  quite  separated  from  each  other. 
Hence  the  disc  does  not  represent  the  shape  of  the 
stellar  system,  but  only  the  limits  within  which  it  is, 
to  a  very  considerable  extent,  confined.  Oar  sun 
is  somewhere  near  the  middle  of  this  space,  and  the 
brighter,  or  naked-eye  stars  are  scatteored  over  it  in 
%  fairly  uniform  manner.  Now  veir  caref id  and 
accurate  observation  has  revealed  the  fact  that  some 
actual  physical  connection  must  exist  between 
bodies  aeparated  in  space  by  incalculable  intervals, 
and  Proctor  was  among  the  first  to  point  out  the 
indications  of  this  afforded  by  star-streams. 

At  the  meeting  of  the  Royal  Astronomical 
Society  held  on  April  11,  1890,  an  abstract  of  a 
paper  by  that  well-known  observer,  Mr.  T.  W. 
Backhouse,  of  Sunderland,  was  read,  giving  the 
results  of  an  elaborate  scrutiny  of  that  small  area 
of  the  heavens,  bounded  by  15,  13,  and  8  Mono- 
cerotis,  a  Orionis,  ^  Tauri,  and ,5,  /a  and  ^  Gemi- 
norum.  The  obMrvations  have'  extended  over  the 
last  nine  vears,  and  have  been  prosecuted  chiefly  by 
the  aid  of  a  field-glass  of  2'05in.  aperture,  giving  a 
power  of  3-8,  wiu  the  occasional  aid  of  a  4|m. 
achromatic,  generally  with  an  amplification  of  20. 
I  have  said  &at  an  abstract  of  M^.  Backhouse's 
investigations  was  read  beforo  the  Boyal  Astro- 
nomical Society;  but  he  has  just  published  bis 
observations  and  results  in  extenso  under  the  title  of 
**  The  Structure  of  the  Sidereal  Universe,"  forming 
part  I.  of  the  Publications  of  the  Henaon  House 
Observatory,  and  a  very  valuable  record  of  eameat 
and  useful  work  it  forms.  Now  here  is  a  fresh 
branch  of  observation  open  to  the  possessor  of 
merely  a  star  atlas  and  a  good  field-glass ;  who, 
if  he  will  pick  out  some  snutU  region  of  tiie  sky, 
and  (taking  Mr.  Backhouse's  excellent  book  for  a 
model)  will  go  carefully  over  it,  and  align  and  map 
the  various  well-defined  star  streams  and  wispa  he 
will  surely  find  visible,  he  may  do  real  service  to 
science.  In  commen<Un^  Mr.  Backhouse's  book  to 
all  who  are  interested  m  the  higher  problems  of 
astronomy,  I  may  add  that  it  is  publiahed  by  Hills 
and  Co.,  of  Sunderland. 

I  am  sure  that  anyone  reading  Prof.  Lodge's 
address  delivered  before  the  Mathematical  and 
Physical  Section  of  the  British  Association,  and 
reported  by  you  on  p.  10,  will  be  tempted  to  think 
ttiat,  if  it  is  to  be  regarded  as  a  representative  one, 
then,  indeed,  the  allegation  in  your  "Soientiflo 
News"  (p.  13)  that  "the  British  Association  doea 
not  seem  to  have  been  yvy  socoeiifnl  thii  yett 


from  a  scientific  point  of  view,"  must  be  true  au 
pied  de  la  lettre.  Tor  a  more  extraordinarily  dis- 
crete hash  than  this  oration  I  have  not  recently 
oome  across,  for  it  seems  to  range  from  that  wretched 
mendicant  whine  for  a  huge  endowed  "physical 
laboratory,"  to  which  South  Kensington  haa  accua- 
tomed  us,  to  telepathy !  "  For  what  the  Section 
over  which  Prof.  Lodge  presided  has  received" 
....  the  rest  can  be  supplied  from  the  (urdinazy 
form  of  "  grace  after  meat."  . 

Apropos  of  papers  read  at  Cardiff,  I  presume  that 
your  correspondent,  Mr.  Peal,  will  obtain  and  care- 
fully study  that  by  Dr.  Copeland,  of  which  you  give 
a  pr^ds  on  p.  13. 

I  would  venture  to  point  out  that,  in  the  absence 
of  the  letters  L  and  M  in  Mr.  Crommelin's  diagram 
(reply  74981,  p.  18),  **B.  G.  W."  may,  just  con- 
ceivably, find  the  accompanying  description  abso- 
lutely unintelligible.  That  gentleman  cannot  do 
better  than  stick  to  the  method  of  obtaining  solar 
altitude  by  the  aid  of  a  celestial  globe  which  I 
described  on  p.  527  of  your  last  volume. 

I  can  give  "E.  R.  B."  (<iuery  75187,  p.  22)  no 
details  as  to  the  passage  of  either  of  the  comets  in 
1826  over  the  sim,  as  no  such  transit  is  recorded  in 
any  of  the  books  to  which  I  have  access ;  but  in 
1819  Pastorff  did  actually  detect  a  comet  in  transitu 
over  the  solar  disc,  and  a  facsimile  of  his  sketch  of 
this  phenomenon  will  be  found  in  the  latest  edition 
of  Webb's  <'(}elestial  Objects  for  Oommon  Tele- 
scopes,' '  f  adng  p.  40 .  The  great  comet  of  1882  waa 
observed  on  Sept.  17th  in  that  year  at  the  Cape  of 
Good  Hope  by  I>r.  EUdn  and  Mr.  Finlay,  actually 
in  contact  with  the  sun's  limb ;  but  the  most  careful 
scrutiny  failed  to  reveal  its  presence  on  the  disc  of 
the  sun  itself.  In  answer  to  (2) ,  the  question  of  the 
source  of  light  of  comets  is  stul  obscure ;  perhapi 
the  nucleus  is  self-luminous,  and  the  tail  shmea  by 
reflected  light.  (3)  I  do  not  possess  Prootor'i 
'*  Other  Sana  Than  Ours,"  and  hence  am  ignorant 
whether  he  propounded  any  fresh  hypothesia  of  the 
ori^n  of  cometa  in  that  work.  There  ia  no  theoir 
which  can  be  held  at  preaent  to  be  "  accepted." 
One  may  say  of  the  question,  with  Horace,  '*  Et 
adhuc  sub  judice  lis  est.' '  (4)  Most  decidedly  there 
has  been  no  '*  corroborative  evidence  received  with 
regard  to  the  alleged  observation  of  a  comet  by  Mr. 
Eddie  at  Grahamstown ;  "  and  I  may  add.  in  con- 
fidence, that  there  most  assuredly  never  will  be. 

A  Fellow  of  the  Boyal  Astronomleal  Sooioty, 

STAB  KAaHITUDEB. 

[32660.]— The  subject  of  star  magnitudes  and  the 
connected  one  of  the  distribution  of  the  stan  ia 
respect  of  magnitude  no  doubt  interests  many  of 
your  readers  besides  your  correspondent  *'A.  C." 
I  may  perhaps  say  in  reply  to  that  gentleman,  in  the 
first  place,  that  in  dealing  with  the  space-penetrating 
power  of  telescopes  we  can  only  speak  of  average 
results,  and  not  of  what  can  be  effected  with  an 
unusually  good  instrument  of  its  sise,  with  an  un- 
usually keen-sighted  observer,  or  with  an  unusually 
clear  night.  Moreover,  it  is  notoriously  easier  to  see 
what  has  been  already  discovered,  and  what  we 
know  exactly  where  to  look  for,  than  to  make  ^e 
discovery  in  the  first  instance.  A  more  important 
question,  however,  U  whether  our  eye  estimates  of 
magnitude  are  in  substantial  agreement  with  the 
photometric  scale,  according  to  which  the  light 
diminishes  in  the  proportion  of  2*512  to  1  for  eadh 
magnitude.  It  is  known  that  different  astronomers 
have  differed  considerably  in  their  estimates  of  the 
magnitudes  of  very  faint  stars.  Tables  have 
even  been  made  professing  to  give  the  m^« 
nitudes  according  to  one  author  which  cor- 
respond with  Uiose  of  another,  and  I  am 
not  aware  of  any  considerable  number  of  photo- 
metric measurements  of  the  light  of  very  faint 
stars.  Prof.  Pickering's  d&nssion  of  hia 
lately- published  results  may  go  some  distance 
towwrds  solving  this  question ;  but  as  the  result  of 
a  cursory  inspection,  I  think  the  fainter  stars  in  the 
Durehmusterung  are  brighter  according  to  Arse- 
lander  than  according  to  Pickering.  If  uoB 
difference  continues  down  to  the  17th  magnitude,  a 
star  thus  rated  by  the  eye  would  probably  be 
photometrically  of  the  18th  or  19th.  But  I  oon^ 
less  that  I  think  this  unlikely,  and  rather  expect 
that  the  star  rated  as  17  by  the  eye  will  turn  out  to 
be  perhaps  15  on  the  photometric  scale.  Furtiier 
measures,  however,  are  v^  desirable. 

The  deficiency  of  star-light  will  partly  turn  on 
this  question.  Adopting  nie  photomemc  scale,  if 
the  stars  were  equally  distributed  in  all  directiona 
around  us,  the  stars  of  any  given  magnitude  should 
on  the  average  be  nearly  four  times  as  numerous  as 
those  of  the  magnitude  next  below  it.  This  is,  of 
course,  on  the  aaaumption  that  there  is  no  loss  of 
light;  but  the  deficiency  (which  no  doubt  does 
exist,  though  it  ia  doubtful  at  what  stage  it  oom- 
menoes)  may  arise  from  a  different  cause.  If  we 
divide  the  heavens  into  a  rich  and  a  poor  star- 
region — ^the  former  embracing  the  Galaxy  and  the 
latter  the  extra- Galactic  region— and  if  the  suc- 
cearive  spheres  drawn  with  the  earth  ae  centre,  and 
with  oonstantly  increasing  radii,  indud^  a  smaller 
proportion  of  the  xieh  region,  and  a  large  pro^  ' 
poiaon  of  the  poor  oiui,  thsrthwHMtidttt  satio  would'" 
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not  be  realiMd.  Thia  would  be  the  ca«e,  for 
initance,  if  the  Gslazy  it,  roaghly  Bpeaking,  diso- 
■haped,  with  the  aun  aitaated  in  one  of  the  oom- 
pantiTe  Taouitiee  which  are  undoubtedly  to  be 
found  in  it.  This  dieo  theory  has,  I  thinJc,  fallen 
into  unmerited  diirepute  because  it  was  at  flnt 
advocated  in  an  untenable  ibrm.  Tlie  ring  theory, 
and  even  the  spiral  theory,  would,  howerer,  after  a 
time,  give  similar  results,  even  though  the  distri- 
bution of  the  stars  both  within  and  without  the 
(Galaxy  were  sensibly  uniform.  Oar  oater  spheres 
would  ultimately  give  us  a  larger  proportion  of  the 
poorer  region,  and  a  smaller  proportion  of  the  rich 
one. 
Portroah,  Aug.  24.  W.  H.  8.  Itonck. 

JTTPITEB. 

[32661.]— I  BJLTB  repeatedly  noticed  lately  a 
aharply>deflned  dark  part  of  the  second  south  dusky 
belt  of  Jupiter.  When  central  it  occupies  about  one- 
fifth  of  its  parallel,  and  takes  about  38  minutes  in 
crossing  the  central  meridian.  Assuming  the  times 
of  passage  of  the  red  spot  from  Mr.  Marth's 
ephemeris.  my  observations  gave  central  position 
to  this  dark  part  of  belt  on  Jvdj  27th,  August  18Ui, 
and  August  27th,  at  intervals  of  4h.  46m.  41s., 
4h.  31m.  21s.,  and  4h.  24m.  368.  after  the  passages 
of  the  red  spot.  Thus  the  dark  part  of  belt  is 
gaining  on  the  red  spot,  which  is  in  contact  with 
the  belt  on  its  northern  edge.  Between  July  27th, 
7h.  28m.  36b.,  and  August  27th.  7h.  67m.  488.,  there 
were  exactly  75  revolutions  of  the  red  spot.  The 
apparent  rotation  of  this  spot  is  thus  9h.  6om.  36*368. 
The  gain  of  the  dark  spot  of  belt  is  16-86s.  each 
rotation.  If  the  dark  part  of  belt  continued  to 
advance  at  the  same  rate,  it  will  overtake  the  red 
spot,  and  be  jast  south  of  it,  next  year  about  Sep- 
tember. On  Julv  20th  the  dark  spot,  being  near 
the  entering  h'mb  of  Jupiter,  was  preceded  by  a 
bright  elongated  ellipee,  which  was  just  within  the 
bounds  of  the  second  south  dusky  belt. 

A.  PreemAn. 

Hurston  Bectory,  Kent,  August  29. 


phenomenon — ^and  I  had  not  prejudiced  him  by 
telling  him  what  to  expect— assured  me  he  had  seen 
the  ray,  its  disappearance,  and  momentary  re- 
appearance, and  that  its  oolour  was  a  brilliant  light 
green  rather  than  blue. 

I  have  not  the  least  doubt  but  that  the  eirolana- 
tion  of  the  phenomenon  given  by  **£.  L.  G.*' 
(letter  30324)  is  the  correct  one,  and  £.  Beginald 
Blakele^  probably  saw  the  reflection  on  the  douda 
of  asenes  of  rays,  the  direct  ray  being  visible,  from 
a  practically  fixed  point,  only  momentarily. 

H.  B.  F. 


QBBEH  BAT,  &o. 

[32662.1-Oh  the  19th  inst.,  about  7  p.m.,  there 
appeared  nere  one  of  the  most  brilliant  rainbows  I 
have  ever  seen,  the  secondary  bow  being  exception-  | 
ally  bright;  but  what  made  the  phenomenon  more 
interesting  was  the  band  of  very  dsfk  purple  grey 
between  the  two  arcs,  forming  a  strange  contrast  to 
the  other  part  of  the  sky  near  the  bow.  About 
8  p.m..  we  had  also  a  fine  display  of  the  *'  solar 
glow,"  or  **  red  glow,"  about  which  so  much  was 
written  in  1883.  This  evening  there  was  a  perfectly 
straight  vertaoal  rift  in  the  centre  of  the  rosy  patcL 
of  hght,  which  appeared  of  a  decided  green  by 
contrast.  The  diameter  of  this  vertical  rift  was 
about  46'  by  estimation.  This  is  doubtless  what 
Mr.  Blakeley  (32643)  observed. 

T.  B.  Olapham,  P.B.A.S. 

[32663.]— E.  Bboikald  Blazxlet  does  not  say 
from  where  it  was  he  observed  the  phenomenon 
he  describee  as  "a  green  ray  "  ;  but  if  Dewsbury, 
whence  he  writes,  were  the  place  of  observation,  it 
is  evident  that  he  could  not  uiere  have  had  an  ocean 
horiaon.  This  consideration,  as  well  as  the  length 
of  its  duration,  leads  me  to  conclude  that  the 
phenomenon  he  witnessed  was  not  that  of  which 
^' Yeme  has  written  about,"  though,  from  its  con- 
tinoance  and  apparent  upward  motion,  it  is  not 
unlikely  to  have  been  a  refiection  of  the  veritable 
green  ray. 

In  letter  30289  (p.  11,  Vol.  L.)  I  diew  attention 
to  repeated  observations  of  the  **  green  ray,"  and 
in  a  subsequent  letter,  on  p.  68  of  the  same  volume, 
I  mentioned  that  I  had  never  succeeded  in  obserTiog 
it  from  on  board  ship  at  sea. 

Since  then  I  have  had  the  satisfaction  of  seeing 
it  at  sea,  and  in  what  I  believe  to  be  a  somewhat 
unusual  wa^. 

Just  within  the  Tropic  of  Capricorn,  in  the  South 
Atlantic,  a  favourable  evenine  for  observation  pre- 
sented itself,  and  while  the  dinner-bell  sammoned 
most  of  the  passengers  below  I  lingered  on  the 
hurricane  deck  to  see  the  last  of  the  setting  sun. 
The  sky  was  clear  and  cloudless,  the  sun  of  a  bright 
(^Iden  colour,  and  the  sea  unbroken,  but  swelling 
m  great  easy  rolls. 

Noticing  a  fellow-passenger  pacing  the  deck,  I 
asked  him  to  observe  closely  the  sun  as  he  set  com- 
pletely beneath  the  horizon,  and  notify  to  me  any 
unusual  or  unexpected  phenomenon,  and  he  readily 
agreed.  About  six  paces  apart,  we  independently 
watched  the  fast-diiappeuing  orb. 

No  sooner  had  the  last  limb  of  the  sun  disappeared 
beneath  the  horiaon  than  the  brilliant  green  corus- 
cation flashed  out  for  a  second  and  then  disappeared. 
I  turned  hastily,  and  had  an  approving  nod  from 
my  oo-observer.  Instantly  my  eyes  were  again  on 
the  spot,  as  were  his  also,  and  we  were  rewarded 
with  the  momentary  reappearance  of  the  ray  as 
brilliant  as  beforei  Though  we  looked  steadfastly, 
a  third  visitation  was  not  vouchsafed  to  us;  but 
my  oo-observer,  who  had  never  before  seen  the 


THE  BIBEOT  ACTION  OF  80LAB  DIS- 
ttjbbancbs  on  TBRBBSTBIAL  MAG- 
NBTISK. 

[32664.1— In  the  Ekousk  MsoRAino  for  July  24 
I  notice  a  comment  bv  your  correspondent  "A 
Fellow  of  the  Boyal  Astronomical  Soae^  "  on  an 
article  I  recently  publiihed  in  the  Sidereal  Meeeenger^ 
and  which  you  reprinted  in  your  issue  of  July  17. 
Your  correspondent  wonders  whether  I  ever  heard 
of  the  observation  of  Carrington  and  Hodgson  in 
1869,  or  of  Prof.  Young's  in  1871,  &c.  In  answer 
to  this  I  would  say  that  I  wrote  the  article  in  ques- 
tion (in  the  flrst  instance)  at  the  suggestion  of  i^rof . 
C.  A.  Young  himself !  It  was  not  intended  as  a 
history  of  the  well-known  fact  that  there  is  a  con- 
nection between  solar  activity  and  terrestrial  mag- 
netic changes,  but  was  the  announcement  of  my 
discovery  of  a  new  fact— namely,  that  the  disturb- 
ing energy  is,  like  light,  propagated  in  a  jtraight 
line.  The  discovery  snows,  in  the  words  of  Prof. 
Young,  **a  distinct  connection  between  the  visi- 
bility of  a  solar  disturbance  from  the  earth  and  its 
effect  upon  the  earth's  magnetism;  that  is,  that 
when  an  active  sun-spot  or  solar  prominence  is 
brought  by  the  sun's  rotation  to  our  side  of  the 
solar  globe,  then  an  effect  is  immediately  felt  which 
was  not  felt  so  long  as  the  disturbed  area,  however 
active,  was  out  of  sight  on  the  other  side  of  the  sun. 
This  seems  to  indicate  that  the  disturbiog  ener^, 
whatever  its  mode  of  operation,  is  propagated  like 
light — a  result  entirely  in  harmony  with  the  recent 
remarkable  experiments  of  Herz  and  others  upon 
the  transmission  of  electric  induction." 

The  second  paper  announced  in  my  article  will 
contain  a  due  reference  to  the  work  performed  by 
my  fellow-countrymen,  Qeneral  Sabine,  Carring- 
ton, Hodgson,  &c.,  and  of  that  of  the  Continental 
and  American  astronomers  and  physicists  men- 
tioned by  your  well-known  correspondent. 

T.  8.  H.  Shearmen. 

Brantford,  Canada,  Aug.  17. 


UQHTNINa. 

[32666.]— What  is  a  flash  of  lightmngP  Cannot 
anj  of  our  professors  give  us  a*  true  definition  of 
this  simple  query  ?  Of  course,  everyone  knows  that 
it  is  caused  by  an  electric  current  passing  between 
the  earth  and  the  clouds,  or  perhaps  an  interchange 
of  currents,  vibratory  if  you  will.  That  the  flash 
is  caused  by  the  burning  of  the  air  and  its  contents 
as  the  current  passes  seems  probable,  and  during 
the  craze  about  dark  flashes  having  been  found  on 
the  photographs  of  lightning,  one  of  our  most 
learned  professors  propounded  the  idea  that  they 
were  occasioned  by  the  burning  of  the  air  in  the 
path  of  the  flash,  thereby  producing  a  gas  of  a 
different  refractive  power  from  the  air.  This  view 
would  lead  to  what  we  may  suppose  to  be  a  f  act- 
that  the  air  and  its  contents  are  really  consumed 
by  the  current  as  it  passes,  for  we  know  that  a  flash 
of  the  same  character  does  not  take  place  in  a 
vacuum  where  there  is  nothing  to  consume. 

The  next  question  I  should  uke  to  ask  is— What 
does  a  lightning-flash  do,  and  how  does  it  do  it  P 
The  popular  belief  is  that  a  house  or  other  object  is 
etrttek  by  lightning,  the  damage  to  buildings,  trees, 
loss  of  life.  &c.,  b«ng  a  consequence  of  this  striking. 
Some  of  tne  accounts  of  these  accidents  are  given 
with  wonderful  precision:  the  lightning  having 
entered  the  house  oy  a  chimney,  crept  along  a  bell- 
wire,  jumped  from  room  to  room,  and.  after  having 
done  an  immensity  of  nuschief ,  passed  out  through 
a  window  or  ball  door  in  a  most  deliberate  manner. 
Chimneys  are  the  favourite  point  of  entrance,  bell- 
wires  and  rain -pices  bein^  seriously  affected,  and 
in  a  recent  case  the  lightnmg  is  supposed  to  have 
leaped  foom  a  lightning-rod  on  to  an  eaves- shoot ; 
but  whatever  its  course  mav  be,  it  is  popularly  said 
that  the  lightning'ttroke  nas  performed  all  these 
curious  feats. 

Now,  considering  the  flash  to  be  a  tape-like 
stream  of  fire  descending  from  the  cloudy  it  is 
difficult  to  understand  how  the  great  variety  of 
effects  are  produced — e.g.,  twenty  or  thir^  sheep 
killed  in  a  flock,  while  many  more  escape  u  jury ; 
the  middle  part  of  a  ship*s  mast  is  blown  into 
splinters,  while  the  top  and  bottom  portions  escape' 
unhurt ;  a  bell  wire  in  a  house  not  only  melted  but 
defligrated ;  a  man  having  his  clothes  torn  off 
without  receiving  bodily  iojory ;  the  bark  stripped 
off  trees,  with  thousands  of  equally  mysterious 
results. 

My  idea  is  that  the  flash,  per  se,  is  innocent  of 


the  many  charges  brought  against  it,  and  that  wa« 
it  possible  to  put  the  different  events  of  the  stont 
in  their  pooper  sequence,  the  flash  would  be  thelsi^ 
of  all,  being  itself  an  effect  of^  the  one  great  oaue^ 

The  mvstery  connected  with  different  actiona 
attiibutedto  the  so- called  stroke  is,  to  my  riswp 
very  much  deared  away  if  we  consider  these  eTiBt% 
caused  bv  an  electric  current  of  immense  veiocitj^ 
passing  through  conductors  of  leas  or  more  capad^ 
and  resistance.  I  could  cite  many  examples  whi(4 
I  ieoicv  go  a  great  way  towards  oonfirming 
view,  but  before  doiog  so  should  be  much  pu 
to  have  the  opinion  of  those  who  would  pat 
matter  in  the  pUun,  common-sense  way  that 
Sprague  is  so  usefully  doing  at  present;  bat, 
course,  mainlv  oonflned  to  static  electricities. 

To  those  who  have  given  much  thought  to 
subject,  there  is  but  littie  new  in  what  X  state,   t 
write  more  for  those  who  take  what  I  have  osllsi 


London,  Aug  26. 


Sobt.  J.  Leoky. 
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[32666.]-!  AX  afraid  that  any  " 
I  can  give  in  a  letter  will  not  be  of  much  uss  to 
Mr.  Benjamin  (p.  17) ;  he  wants  a  textbook.  I 
have  not  oontradioted  myself  at  all.  The  word 
"  current "  is  in  common  use  to  denote  the  pssMgs 
of  electricity  in  a  conductor,  but  it  is  not  to  os 
supposed  that  electricity  flows  along  a  wire  like 
water  in  a  pipe.  As  a  fact,  we  'know  very  Ufttle 
about  it,  and  "  current "  is  as  good  a  term  as  oos 
can  flnd  to  use.  In  a  liquid,  however,  we  do  know 
what  takee  place,  viz.,  a  transference  of  atoms 
from  molecule  to  molecule,  each  element  reoeiriag 
a  charge  of  different   sign.    For  a  complete  ez 


properly.  When  I  speak  of  the  *  *  current  psssmg,** 
I  make  use  of  the  term,  not  in  a  scientino,  bat  a 
popular  sense,  and  if  Mr.  B.  had  been  an  eUclrician, 
he  would  have  understood  my  meaning.        8m. 


THS  OBiaiN  AND  iNFIitlBNOS  07 

BISBASB. 

[32667.]— '*  Vita  "  ia  an  extraordinary  sdentiit 
(see  Aug.  7.  14,  and  21).  He  has  completely  esta- 
blished (in  his  own  mind)  the  identity  of  yeast  and 
the  white  blood-oells.  Mis  foundation  for  assertiDg 
this  to  be  a  fact  is  that  vou  find  yeast  in  the 
brewer's  vat,  and  that  you  und  the  white  blood-odl 
in  the  human  blood.  What  more  ia  needed  in  tiis 
way  of  a  proof  P  All  minor  details,  such  as  the 
different  temperatures  that  they  respectively  grow 
at,  the  difference  in  their  culture  media  (none  hss 
been  found  for  the  leucocyte),  the  difference  in  their 
powers  of  movement,  ana  in  the  way  they  absorb 
food,  is  of  no  account  to  '^Yita."  He  says  they 
are  the  same  organism,  and  therefore  thi^  molt 
be  so. 

What  unexpected  statements  from  one  hdldisg 
such  advanoea  views  on  scientific  exactness  as  given 
in  letter  32594 !    **  If  we  desire  to  gain  any  exact 

information we  must  bear  in  mind  those 

essential  and  primary  txuths  which  form  the  bans 
of  all  knowledge." 

Has  **yita"  ever  made  pure  cultivations  of 
yeast?  Has  he  ever  made  pure  cultivations  of 
white  corpuscles  from  the  human  or  any  othsr 
animal  body  P  If  he  has  done  the  latter  sucoesi- 
f  ally,  would  he  kindly  communicate  his  results  and 
methods  ?  Has  he  ever  seen  white  corpuscles  ia 
vacdne  lymph  ?  I  never  have.  Has  he  ever  read 
a  work  on  oacteriology,  and  become  aoouaintea 
with  the  modem  means  of  research  adopted  in  thia 
science  Y  If  not,  I  would  advise  him  todo  so  before 
rushing  into  print  again.  If  so,  I  onl  v  need  applf 
to  him  his  own  words.  He  evidently  labours  under 
'*  that  peculiar  state  of  the  human  understandioff 
which  prevents  the  acceptance  of  new  ideas"  (I 
should  have  been  inclined  to  write  **correot 
ideas").  It  is  a  simple  thing  to  state  that  aU 
scientists  are  wrong ;  it  is  another  thing  entirely  to 
prove  them  to  be  so. 

"  Vita  "  is  wrong  in  his  premises ;  therefore,  the 
holders  of  the  old  theory  can  breathe  freely  again. 
They  have  not  yet  been  overthrown,  even  bv  the 
man  who  finds  yeaat  in  tumours,  brains,  blood, 
and  small-pox. 

To  systematically  oorrect  the  incorrect  statements 
in  one  page  of  "Vita's"  letters  would  beuseleai 
labour.  He  evidently  has  an  idea  of  his  o  am  which 
is  worth  to  him  all  the  wisdom  of  the  world  at 
large,  and  it  would  be  unkindness  to  deprive  him  of 
it.  0.  B.  O.  Slmona,  K  B.,  O.M. 


[32668.] -Tbb  sUtement  propounded  by  "  Vita,'' 
in  his  communication  (32615),  calls  for  farther  ex- 
planation. Are  we  to  understand,  as  he  actually 
states,  that  the  bodies  from  the  brewer's  vat,  the 
similar  bodies  lo  the  blood,  and  those  of  the  j^ 
matter,  are  one  and  the  same  anxmalcule  ?  If  so,  he 


Sept.  4^  1891. 
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^  oadoabtadly  bring  forth  absolute  proof  to 
nhbiitiifte  this  ftatoniabing  Btatement.  I  am 
vfllbg  to  admit  the  three  forms  of  life  act  much 
a  Iht  MBA  mamier  by  ctumiig  a  splitting-up 
flittdir  xeipeottTe  plaama,  but  that  they  are  not 
^tM  ind  the  Mme"    I  am  prepared  to  prove 

If  we  take  the  flzrt  mentioned  b^  "  Vita "— 
HMtf ,  yeast — wm  find  it  to  be  eventially  a  Tege- 
tibto  pipwth,  or  oell,  capable  of  existing^  and  re- 
IfodMtioo  m  ao-culed  fermentation,  id  ut,  the 
OBifBMB  by  dissolation  of  starchy  substances  into 
tkohol  sad  earbonic  add  gas.  This  fermentative 
mtam  owses,  as  far  as  aloonol  is  concerned,  when 
tttflaid  acting  as  its  plasma  contains  14  per  cent 
d  ilbnhite  sJoohol.  A  full  description  of  the 
bBchsromyoes  oercTisisB  may  be  f ouna  in  any  work 
tpoo  tlsBMntaiy  biology.  But,  arriyxng  at  the 
MBoed  point — namely,  the  white  corpuaoles, 
if  ths  uood->we  should  find  these  bodies  are 
tfbHUy  iscapable  of  existing  in  alcohol  at  all ; 
li  fwt,  they  ceaee  to  exist  the  moment  alcohol 
warn  \sk  contact  with  them.  Again,  tiie  white 
myoMlsi  or  amoeboid  bodies  in  the  blood  are 
Mpibis  of  motion,  known  scientifically  as  amcsboid 
BOtioB— that  is,  extending  certain  portions  of  their 
■Wttioe  into  so-oalled  pseudopodia,  and  adapting 
ftamivss  to  the  ▼arious  vidasitudes  neceMary  in 
fti  ooQxie  of  the  blood's  drculation.  May  I  ask 
*'Yiti"  if  the  fungoid  ^wth— namely,  yeast— is 
•pbls  of  the  same  thmgP  He  must  remember 
jMt  ti  distinctly  a  plani^  whilst  the  white  cor- 
|Md*  ii  distinctly  anitnal. 

inth  regard  to  the  thixd  poyit»  the  organism  of 
I^Bii  matter  from  the  ulcer,  boil,  or  pustule.'*  Dr. 
KuJD  and  other  bacteriologists  have  definitely 
fNfn  this  organism  to  be  a  form  of  bacteria 
■eolisr  to  pus  formation,  and  certainly  not  yeast, 
upidtsl^  the  same  manner  we  find  the  various 
qnotie  diseases  have  forms  of  bacteria  entirely 
fKiSki  to  themselves,  and  capable  of  development 
ndflroMtain  ciroomstaooes  only.  In  speakmgof 
VoDd  oorpnsdes,  *<yita'*  states  if  these  be  ex- 
SBned  microecopically  we  shall  find  them  to  have 
tetksUy  the  same  appearance  as  the  yeast, 
Ivooldsdvise"  Vita  "to  try  the  experiment.  He 
liD  find  there  are  many  pomts  of  difference  inter- 
mIIj,  the  white  blood  corpusdes  being  possessed  of 
udoiu  darkened  spots  which  are  altogether  wanting 
■  fks  Ssceharomyces  cerevisise. 

lb  proceed,  however.  Later  on  in  his  paper 
^'Titi'*  states  the  "  yeast  animalcule  to  be  present 
kosr  bodies,"  and  to  have  arrived  there  by  taking 
"bod  which  Ofwi tains  the  yeast  animalcule  .  .  . 
nd  the  minute  aize  of  the  corpusdes  (t.tf.,  cells) 
fluid  them  to  he  readily  tsLxen  up  by  the 
iboriiSDts,  and  thus  pass  into  the  blood  current ;  " 
■dpcooBsds  to  add  that  if  the  blood  be  examined 
wnsoopioally  after  food  larae  numbers  of  yeast 
arih  will  be  found  in  the  blood.  I  admit  a  large 
ttate  of  white  oorjnisdes  are  found  in  the  blood 
ifevfood,  but  oartainly  not  yeast  cells.  It  is  an 
Aansd  fact  by  the  most  profound  physiologists 
ftit  Uiess  white  corpusdes  are  more  numerous  uter 
kd,  sod  it  is  also  generally  understood  these 
hesMTtss,  &c, '  are  devdoped  byi  the  thymus, 
ftjnid,  spleen,  and  other  glands,  but  how  they  are 
pdBflcdis  unknown.  '*ViU"  has  settled  this 
■VQCtsat  question  for  us  by  stating  them  to  be  of 
hsioid origin  (?). 


futUei,  elioleetrine,  protagon,  glycogen,  and 
■dn.  If  the  protoplasm  of  the  white  corpusdes 
■teiitsd  with  ohionde  of  sodium  (common  salt 
U  1^  osDt  solution),  it  dissolves,  with  the  ex- 
^n  of  the  nudei ;  it  is  also  a  fact  proven  by 
^ttimeati  that  corpuscles  taken  from  one  animal 
y  JBJeoted  into  another  quickly  become  altered 
l^od  recognition,  and  eventually  absorbed  ;  it  ie 
inmad  thu  bresiongdown  takes  place  prindpally 
■  ths  ^aeen.  May  I  ask  "  Vita  '^  if  the  torula  of 
"■niBe  is  capable  of  acting  in  the  same  manner  if 
MedamilarlyP- 

PH  cells  also  contain  a  large  quantity  (33  per 
««t}  d  andein  in  addition  to  fat  and  leoithm. 

Frederick  Davis. 

S6iDd  28,  Newington-causeway. 


K]-Mi.T  I  ask  "Vita"  whether,  in  com- 
themortaUty  in  1871  with  that  of  the 
pvioBs  nine  years,  he  was  awaie  that  there  had 
«ttsa  epidemic  of  cholera  during  that  period? 
{«  d  hs  was  aware  that  in  London  the  year  1874 
^  m^  tower  death  rate  than  1871,  in  spite  of 
Mhaitoff  been  no 'small-pox  to  eliminate  the 
PK  siriiwslcnto  ?  Lavant. 

BALL  BBABINQS. 

WS7«.]-.At  the  time  "Vulcan's"  letter  appeared 
t**dapaodi  to  do  that,  though  I  began  a  reply, 
» W  not  finish  it,  and  then  afterwards  I  forgot 
f5*jwr,  as  the  substance  of  "Balls'  "  reply 
2p<^««amie  as  what  I  had  written,  I  will  only 
^^Mftv  ones  on  a  matter  he  has  not  touched  on. 

'^^  when  attacking  baU  bearings,  wiQ  in- 


variablv  point  to  an  "  ordinary  "  bieyde  fitted  with 
parallel  ones  for  comparison  with  heavy  machinery 
subject  to  severe  strains.  Now,  I  hold  that  the 
struns  on  an  ordinary  are  small  in  comparison  to 
those  on  a  tric^de  or  safety.  These  latter  machines 
have,  in  addition  to  the  usual  driving  strain,  a 
compression  strain  set  up  by  the  puU  on  the  chain. 
(The  pull  can  amount  to  anything  to  5001b.)  Ball 
bearing  will  resist  this  well  for  several  thousand 
miles  if  properly  made  and  looked  after;  but 
paralld  bearings  will,  notwithstanding  the  utmost 
care,  go  to  pieces  long  before  half  the  distance  is 
run. 

Engineers  are  under  the  impresdon  that  many 
rows  of  balls  would  be  necessary  to  carry,  say,  the 
crank -shaft  of  a  locomotive.  This  I  hold  to  be 
wrong,  for  I  cannot  find  that  a  multipUdty  of  rows 
run  or  last  any  better  than  two  uogte  rows  placed 
far  apart. 

I  fail  to  see  "  Vulcan's  "  ar^ment  re  the  limited 
width  of  loco,  bearings.  With  inmde  frames  the 
widthis practically  unlimited.  If  aloco.  was  designed 
to  run  on  balls  there  would  be  no  difficulty  in 
making  the  eccentrics  and  vidve  stand  nearer  the 
centre  if  it  was  necessary ;  but  I  think  it  would 
be  found  that  two  rows  of  l^in.  or  2tn.  balls,  Sin. 
or  9in.  apart,  centre  to  centee,  would  be  quite 
Buffident. 

Prejudiced  people,  more  or  less  unacquainted 
with  the  subject,  are  always  bringing  accusations 
against  the  beiu^ng,  which  vanish  as  soon  as  one 
begins  the  practical  construction  of  the  artide. 

A.  F.  Bhakeapear. 

Matemiestrasse,  3,  Dresden,  Aug.  23. 


[32671.]— Ik  answer  to  letter  32650,  it  seems  to 
me  as  if  *' Vulcan  "  does  not  understand  the  action 
of  ball-bearings,  as  he  says  when  all  oil  is  squeezed 
out  between  contact  surfaces,  that  friction  and 
cutting  must  ensue.  I  admit  that  this  does  occur, 
to  a  certain  extent,  but  is  very  small  indeed  com- 
pared with  that  which  takes  place  in  a  plain 
oearing,  as  there  is  not  anv  rubbing  surface  in  ball- 
bearings, as  they  are  in  rolling  contact  similar  to  an 
engine  whed  on  rails,  therefore  greatly  reduced 
baU  surface  will  keep  cool  under  the  same  wdght  as 
plain  bearings.  B.  F. 

THB  PHYSICAL  BASIS  OF  ICUSIO. 

[32672.]— Thb  letter  under  this  heading  by  Mr. 
Porday  (p.  15),  and  seversl  other  communications 
which  have  latdy  appeared  in  the  "E.Si.,"  lead 
me  to  think  that  some  words  of  explanation  on  this 
subject  may  be  acceptable  to  many  of  your  readers. 
Commenting  on  the  annoucement  of  the  inventton 
of  a  new  instrument  with  twenty  notes  to  the 
octave,  Mr.  Purday  remarks  that  it  is  not  stated 
that  the  intervals  from  note  to  note  are  equal. 
Were  this  the  case,  the  scale  would  be  one  of  equal 
temperament,  and|probabIy  in  many  respects  as  im- 
perfect as  is  our  tempered  scale  of  twdve  notes. 
Respecting  Mr.  Purday's  scheme  of  tweniy  notes, 
it  will  be  seen  that  no  two  intervals  are  alike :  the 
interval  between  notes  1  and  1|  being  t88S»  and 
that  between  10^  and  1  tS2S-  Then  the  next 
octave  must  make  a  sudden  jump .  in  the 
magnitude  of  the  interval,  and  progress  by 
a  difference  of  0100  instesd  of  0*050,  or  we 
diould  get  forty  notes  in  the  next  octave. 
This,  at  any  rate,  would  happen  if  I  read 
Mr.  Porday's  letter  aright.  Again  through  the 
inequality  of  the  intervals,  no  note  but  No,  1  could 
be  taken  as  the  key-note ;  modulation  and  transpou- 
tion  would  be  imposdble.  Many  other  objections 
present  themselves.  A  piano  is  tuned  by  ear,  the 
consonant  intervals  of  octave,  major  third,  and  fifth 
being  constanly  used  to  gauge  the  correctness  of 
pitch;  the  proper  allowance  for  temperament  is 
readily  learned  and  applied,  whereas  nobody  could 
tune  a  series  of  discordant  intervals  without  a  series 
of  tumng-f orks  constructed  under  the  like  difficulty 
of  tuning^ ;  and  no  voice  could  sing  nor  violinist 
play  the  inharmonious  series  of  sounds. 

So  far  from  conddering  our  equal  temperament 
system  of  tuning  irrational  and  unsdentiflc,  some 
professors  of  high  authority  condder  it  as  the  very 
"  salvation  "  of  mudc ;  and  though  I  do  not  share 
this  opinion,  it  seems  to  me  more  tenable  than  the 
unqualified  condemnation  meted  by  Mr.  Purday. 

While  on  the  subject  of  tuning,  I  would  advise 
anyone  who  is  dissatisfied  with  equal  temperament 
to  tiy  the  scale  invented  by  the  late  Sir  John 
Hersohd,  and  publidied  some  25  years  ago.  It  is 
wholly  untempered,  and  thus  very  easy  to  apply. 
For  simplidty,  let  us  tune  a  piano  m  G  major. 

First,  determine  the  pitch  of  the  middle  G  and  its 
octave.  Next,  tune  the  chords  GEG,  FAG,  DGB. 
The  diatonic  scale  of  G  is  thus  perfectly  determined. 
Next,  tune  a  series  of  fifths,  or  of  fourths  down- 
wards and  fifths  upwards  from  B,  thus :— B  F  sharp, 
F  sharp  G  sharp,  G  sharp  6  sharp,  G  sharp  D  sharp, 
D  sharp  A  sharp ;  the  next  fifth,  from  A  sharp  to 
E  sharp,  will  brins  us  so  dose  to  F  as  to  be  quite 
indistinguishable  nom  it,  and  the  fitting  in  of 
this  last  fifth  with  the  prevtondytuned  F  is  a  dieck 
on  the  whole  of  the  tuning.  The  whole  diatonic 
scale  of  G  major  and  the  ooromatics,  F  sharp  and 


(7  sharp,  are  thus  in  perfect  tune ;  the  thirds  of  the 
other  chords  are  not  much  more  out  of  tune  than 
those  given  by  the  equal  temperament  scale,  and 
the  fifths  are  all  perfect  but  one,  that  between  D 
and  A.  The  worst  key  is,  of  course,  that  of  which 
D  and  A  form  part  of  the  tonio  chord —that  is  to  say, 
the  key  of  D ;  next  that  of  which  they  form  the- 
dominant  or  sub-dominant— that  is,  G  and  A ;  still 
lees  inconvenient  are  those  keys  of  which  the  D  is 
a  third  below  or  a  third  above  the  tonic— i.e.,  F, 
F  sharp,  B  flat,  B.  Practicallv-  however,  it  seems 
snffident  to  avoid  the  keys  of  I>  and  G.  As  there 
are  keys  prominently  in  use,  the  remedy  is  not  to 
tune  in  G,  but  to  select  some  other  key,  so  as  to- 
throw  the  "  wolf "  into  keys  sddom  used.  Aa 
interesting  question  here  arises :  seeing  that  in  the 
key  of  G  ue  interval  I)  A  (or  its  inversion,  A  D)  is 
by  no  means  a  perfect  concord,  being  fl«t  by  a 
comma,  |?,  what  will  be  the  effect  of  wis  discord- 
cordant  interval  in  the  chord  of  the  added  sixtti 
on  the  sub 'dominant  FAG.B,  or  its  ellipticaV 
form,  FA.D?  To  my  surprise,  I  found  oa 
experiment  that  these  chords  sounded  lust 
what  I  fdt  they  should  sound,  the  added 
sixth  diord  posrsssing  a  roundness  and  truth 
I  have  never  before  heard  equalled,  and  ita 
leading  character  manifested  with  the  greatest  dis- 
tinctness and  certainty.  This  fact,  I  have  since 
found,  yields  evidence  on  some  doubtful  points  in 
the  prindples  of  harmony. 

After  correctly  layiog  out  the  diatonic  scale  of 
G,  Mr.  Purdaypointa  out  that  in  order  to  use  D  as 
keynote,  the  F  and  G  must  be  sharpened  to  fall 
into  the  new  scale.  Here,  however,  occurs  an 
error.  They  must  not  be  diarpened  a  chromatic 
semitone,  jf|,  as  stated,  but  by  the  acute  chrotnitic 
|l  ^  Iht^^  order  to  make  them  the  major  third  and 
leading  note  in  the  new  scale. 

For  the  major  third  (2)  of  D  (|)  is  §  of  |  «  th 
whidi  is  the  acute  chromatic  (§^  x  |f )  of  F  ($),  or 
li  of  (^  of  }  ■■  also  ||.  The  same  is  true  as  regards 
the  G  sharp.  On  the  other  hand,  if  we  sharpen  G 
by  a  chromatic  semitone,  ||,  it  becomes  the  true 
leadinff-note  in  A  minor,  and  on  applying  the  same 
interval  to  G  and  F  we  get  the  tnie  diatonic  scale 
of  A  major. 

The  problem  is  more  complicated  than  it  at  first 
appeared.  We  have  to  deal  with  the  acute  (or 
grave)  chromatic,  gi  fi,  as  wdl  as  the  chromatie 
semitone  §|,  and  no  mare  raising  or  depresdng  of 
each  note  in  the  diatonic  scale  by  this  latter  will 
give  a  true  list  of  the  sounds  whidi  ought 
theoretically  to  be  obtained  from  a  perfect  key- 
board. The  commatic  differenoe  cannot  be  ignored* 
The  equally-tempered  scale  is  true  within  much 
narrower  limits,  and  if  this  scale  cause  dissatisfac- 
tion, much  more  will  the  scale  headed  '*  Just  Into- 
natiouj"  on  p.  16. 

Agam,  this  table  of  "Just  Intonation"  is  con- 
fessedly formed,  with  its  21  de^^rees.  in  order  to 
admit  of  any  note  of  the  diatomc  scale  of  G  being, 
taken  as  a  new  key-note ;  but,  in  like  manner,  any 
of  the  new  notes— say  G  sharp,  for  instance— may 
be  taken  as  a  kev-note.  which  will  necesdtaie 
another  new  note,  F  double-sharp,  and  so  on.  In 
fact,  although  double  diarps  and  flats  are  of 
frequent  occurrence  in  musical  writings,  the  above- 
named  list  makes  no  mention  of  them. 

Once  more,  the  interpolated  sharps  and  flats 
having  their  origin  in  tonics  other  than  G,  their  use 
in  the  key  of  G  remains  unexplained;  but  no 
chromatic  passage  is  written  or  imagined  except  as 
in  connection  with  some  given  tonic,  and  referred 
to  some  defiaite  scale,  major  or  minor,  for  its 
justification.  Further,  no  other  notes  thsn  those 
represented  (however  imperfectly)  b^  the  keys  of 
the  piano  could  take  part  m  a  chromatic  run  without 
the  conviction  that  they  were  out  of  place,  out  of 
tune,  nondescript  foreign  importations. 

The  harmonic  theory  of  concordance,  though 
backed  bv  names  of  high  authority,  cannot,  in  my 
opinion,  bear  strict  scrutiny  without  signs  of  weak- 
ness. What  are  the  facts  and  assumptions  of  this 
theory  P  The  facts  are  that  if  a  number  of  strings 
tuned  to  G,  or  any  octaves  of  G  be  sounded  together, 
they  give  rise  to  harmonics  of  which  the  most 
promineht  are  G's,  G's,  and  E*b,  other  harmonics, 
all  of  them  dissonant,  being  more  faintly  produced. 
The  assumption  is  tnat,  therefore,  and  therefore 
on/y,  the  sounds  E  and  G  are  consonant  witii  G. 
Further,  and  what  is  of  more  consequence,  it  is 
assumed  that  therefore  G  £  and  G  are  in  concord 
when  sounded  together.  Why  the  line  should  be 
drawn  at  these  two  harmonics,  and  not  at  the  first 
or  the  nth,  we  are  not  informed,  nor  can  I  guess 
what  reasoning  could  dedde  the  question.  An 
equally  serious  criticism  is  that  this  theory  utterly 
fails  to  account  for  the  concordance  of  G  £  flat  and 
G,  as  the  note  £  flit  is  not  a  harmonic  of  G,  nor 
even  is  G  a  harmonic  of  £  flat.  Of  course,  0  E  flat 
G  are  harmonics  of  some  other  f  ondamental — ^to  wit 
A  flat ;  but  this  in  no  way  accounts  for  their  con- 
cordance, nor  has  anyone,  as  far  as  I  am  aware,  had 
the  hardihood  to  advance  it  as  an  explanation  of 
the  origin  of  the  minor  triad. 

Agam,  it  may  be  asked  why  we  should  pin  our 
faith  to  what  strings,  artificially  stretdied,  do, 
sedng  Uiat  other  thi^ra— metal  plates,  for  example 
—behave  so  differenflyP    With  these,   the  most 
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uzominent  hannonics   are   ezclunvely  diiooiuuit ; ,  on  the  left,  and  the  nnmben  in  each  row  that  of 


and  some  aasert,  though  I  doubt  it,  that  the  same 
IB  true  of  bells. 

For  the  above  reaeona  I  look  with  suipicion  on 
the  theories  Dostulating  a  "physical  basis*'  of 
music ;  but  if  Mr.  Pnrday  can  refer  me  to  any  of 
the  list  of  authors  he  names,  who  can  oondusiyely 
refute  my  criticisms,  I  shall  be  obliged  for  the  in- 
formation. It  would  be  b^ond  my  leisure,  how- 
ever, to  read  the  whole  of  half  a  dozen  of  these 
books  to  find  out  whether  some  one  of  them  does  or 
does  not  confute  what  I  have  advanced. 

If  my  leisure  allows,  I  will  again  bring  the 
matter  forward,  on  grounds  which  appear  to  me 
intelligible  and  convincing. 

Arts  Club,  Manchester.  B.  O.  Philllpa. 


the  head  numbers,  the  above  becomes  transformed 
into  the  following,  which  also  is  magic : — 


KAQIO  SaiJABES. 

[32673.] — ^Thb  construction  of  magic  squares  in 
four  compartments  in  a  manner  somewhat  similar 
to  Mr.  Gram's  method  may  be  effected  by  means  of 
only  one  preliminary  scheme,  and  without  sub- 
8eq[uent  corrections.  The  method  for  roots  which 
are  oddly  even,  that  is,  the  double  of  odd  numbers, 
is  somewhat  different  for  the  following  three  cases : 

(1)  When  the  half  of  the  root  is  a  multiple  of  3. 
that  is,  3,  9,  15,  &o. 

(2)  When  the  half  of  the  root  increased  by  one 
is  a  multiple  of  3.  as  6,  11.  17,  &o. 

(3)  When  the  half  of  the  root  is  greater  by  one 
than  a  multiple  of  3,  as  7, 13, 19,  &c. 

(1)    -^  a  iTuftijt^&o/TAristf.—PiU  the  four  quarters 

of  the  square  as  a  magic  square  with  root  one  half 
that  of  the  cubic  square,  bv  any  of  the  usual 
methods,  and  let  all  four  be  alike  except  that  those 
on  the  right  of  the  mid- vertical  have  the  numbers  in 
«ach  row  reversed.  For  a  square  of  six  this  will 
give  such  an  airangement  as  the  following :— 
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2 

3 

4 

6 

6 

1 

22 
13 

31 
4 

27 

9 

20 
11 

2 

29 

2 

18 

36 

3 

21 

3 

23 

32 

25 

7 

4 

12 

30 

14 

5 

16 

34 

5 

26 

35 

19 

1 

24 

6 

6 

17 

8 

10 

28 

15 

33 

Why  will  not  some  of  the  skilled  optidansirho 
read  the  "E.  M."  contribute  a  series  of  papen, 
with  dimensioned  figures  such  as  those  of  "  j.  H.,*^ 
on  the  construction  of  telescopes,  miorosoopci, 
photo,  lens,  spectroscopes,  and  kindred  maS 
matical  instruments  P  Such  a  series  would  hate  t 
very  wide  interest,  and  would,  I  should  think,  be 
afterwards  called  for  in  book  form ;  for  a  thoxoogfaly 
practical  treatise  on  optics  is,  as  fsx  as  I  am  awazs, 
unknown. 

And  here  I  should  like  to  ask  whether  any 
moderately  large  object-glasses  (say  over  SJin^i 
made  with  the  new  Abbe-Schott  glass,  are  in  uss  bf . 
any  of  the  readers  of  the  ''E.  M."  ?  If  so,  idl 
they  kindly  describe  the  in-  and  out-of-fbcoi 
appearances  of  a  star  disc  ?  Orderio  YitsJ. 


(2)  ^  inereaied  by  0)\e  a  Multiple  of  Three,— TiH 

the  four  quarters  as  before  with  a  magic  square, 
having   ^  for  its  root ;  then  prefix  in  the  upper  left 

quarter  1  in  one  cell  of  each  row  and  each  diagonal, 
and  two  in  the  remaining  cells,  and  place  as  mauy 
threes  in  the  upper  right  quarter  as  are  required  by 
the  rule  for  the  first  ease,  and  complete,  as  before, 
by  putting  in  the  lower  Quarters  1  for  2,  2  for  1, 
0  for  3,  and  3  for  0.  We  tnua  get,  for  example,  the 
following  square  of  10 : — 

13579     10      8642 
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1 
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1 

4 
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4 
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7 

7 

1 

6 
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Now  prefix  to  each  number  in  the  upper  quarter 
on  the  left  the  number  2,  separathig  it  from  the 
other  number  by  a  dot.  In  the  upper  quarter  on 
the  right,  let  each  row  take  tiie  number  3  as  many 
times  as  will  make,  when  added  to  the  twos  on  the 

left,  3  X  |.    For  the  square  of  6,  therefore,  one  3 

will  be  needed  in  each  row.  Moreover,  each  dia- 
ffonal  in  this  same  quarter  must  have  as  many 
ihrees  as  will  make  the  sum  of  the  prefixed  numbers 

in  the  whole  diagonal  3  x  ^.     Now,  as  the  lower 

ouarters  take  1  in  place  of  2  on  the  left,  and  3  on 
ihe  right  in  places  where  there  was  no  prefix  in  tiie 
apper  quarter,  the  complete  square  will  present 
«ome  such  appearance  as  the  following : — 
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2-4 
2-3 
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On  multiplying  each  prefixed  number  by  9,  the 
flquare  of  ^  ,  and  adding  to  the  product  the  number 

to  which  it  is  prefixed,  we  get  the  following  square 
of  aix:— 
l       3      5      6      4      2 
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27 
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20 
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31 
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ff.  now,  this  be  written  out  ao  that  tha  rows 
•fayn  lollow  the  order  of  the  conaee^tive  numbers 


On  multiplying   the   prefixed   numbers   by  25 
the  square  of  .^  )  and  adding    the  number  to 

which  they  are  prefixed,  we  get  a  square  of  10, 
which  may  be  transformed,  like  the  square  of  6, 
by  following  the  indications  of  the  marginal  figures. 

(3)    ^  greaterhylthan aMulixpleof  Three,— Ttat 

only  difference  to  be  made  in  this  case  is  that  there 
must  be  two  cells  in  each  row  and  diagonal  of  the 
upper  left  quarter  in  which  the  prefix  is  1.  Hence, 
for  example,  ti^e  following  square  of  14,  in  whidi 
the  prefixed  numbers  denote  so  many  times  49. 


IS  THE  BBITISH  ASSOOIATIOK  TO  Bl 
ALLOWED  TO  PBBISH  P 

[32675.]— EvEBTONE  must  have  been  strudc  with 
the  little  attention  which  the  Press  has  this  ysar 
devoted  to  the  proceedings  of  the  British  Aaeoda* 
tion.  The  fact  is,  that  this  onoe-vifforousbod^ii 
moribund,  and  that  unless  resuscitated  it  will  eziik. 
if  at  all,  merely  as  a  '*  semi-soientifio  pionio.'* 
Perhans,  one  of  the  measures  neoessair  for  iti 
revival  would  be  the  amputation  of  the  "otatistiosl 
and  Economic  Section,"  a  step  which  has  been  tf 
commended  long  ago.  Surely  statistics  must  be 
viewed  not  as  a  sdenoe,  but  as  a  method  whioh 
may  be  applied  with  greater  or  leas  advantage  in 
several  sciences. 

As  for  Economics,  there  are  not  a  few  objectioBa 
to  its  introduction  at  the  meetings  of  the  Associa- 
tion. Except  the  chairman  is  both  stroog  and 
judicious,  it  is  sure  to  degenerate  into  party  politics. 
The  subject  also  finds  ample  room  elsewhere~^g., 
at  the  meetings  of  Chambers  of  Commerce.  I  am 
far  from  contending  that  the  excision  of  this 
obnoxious  section  would  suffice  to  restore  the 
Association  to  health ;  but  it  would  be  at  least  a 
step  in  that  direction.  It  will  be  also  necessary  to 
suppress  the  growing  attempts  of  some  men  to 
'*  advertise  their  pamculiur  branch  of  bunnesi,*' 
which  one  of  your  contemporaries  calls  a  '*  landabls 
object."  J.  W.  Slater. 

36,  Wray-crescent,  Tollington  Park,  N. 

Thb  Phtbigal  Basis  of  Mubio.— Ebeatuic.— 
Letter  32651,  p.  16,  col.  2.  The  lino  immediately 
below  the  table  of  vibrations  should  be  the  first  line 
at  the  top  of  the  column— viz.,  '*  diagram  will  help 
to  render  this  clear.  The  letters,"  should  have 
been  at  head  of  the  column  preoeding  the  line 
"  representing  the  scale  are  plaoed  relatively  to 
each."— T.  T/L,  P. 


Fob  the  whole  of  Gtomany  the  annual  consunm- 
tion  of  beer  per  head  amounts  to  88  litres ;  but  fat 
Bavaria  it  is  209  litres.  It  is  said  that  disease  of 
the  heart  is  very  prevalent  in  Munidi,  where  the 
consumption  of  beer  amounts,  on  the  average,  to 
565  litres  per  head  annually. 
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Expressed  in  this  form,  this  square  is  easily  seen 
to  contain  all  the  numbers  from  1  to  14*,  and  to 
yield  the  same  sum  in  the  rows,  columns,  and 
diagonals.  The  conversion  into  quartets  of  the  last 
two  squares,  and  the  expression  of  the  numbov  in 
the  decimal  notation  is  left  to  the  reader. 

'  J.  wmia. 


PHOTO.  OPTICS,  A;c. 

.  [3267^1~'A]:x  optical  readers  will,  I  am  sure, 
mad  with,  pleasure  Mr.  Caplatri'a  letter  (32658). 


A  BIOLOGICAL  station,  something  on  the  plan 
of  Prof.  Dohru's  station  at  Naples,  la  to  be  erected 
in  Heligoland. 

It  has  been  found  by  experiment  that  as  regards 
chemical  composition,  the  susceptibility  of  iron  to 
become  britUe  by  pickling  and  rusting  is  least  in 
caat  iron  and  silioon  sted,  and  highest  in  wrought 
iron,  and,  according  to  Biidecker,  in  high  caroon 
steel.  Combined  carbon  appears  to  increase  the 
action,  and  silicon  to  diminish  it.  The  infinenoe  of 
manganese  in  either  direotioD,  has  not  as  yet  beeiLi! 
fietarmined,  «| 


apT-  4,  iwi. 
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BEFIiIES  TO  QUERIES. 


fti  rtijuitttd  la  mcHlion,  in  <acA  xmtanee,  l/n  iilU 
atuMMir  nflA4  qiury  suktd. 

[TlSifi.J— Knot  and  Nautical  Miln.— "G." 
ilBiCMbc.  Mat  I,  u  kh  old  sale,  (17  to  eiplun 
Ait  Ih«  ksat  and  the  nuitival  milg  us  tvo  dutinct 

'  Aiaaf  Tbanuituml  mile  la  ncarl;  6,079ft.  ;  the 
tafAof  Oa  log  Kna  ii  T20tt.,  01,  u  we  genenUr 
n;  13D  {Ubonu ;    the  Ids  glwa  ii  »  und  glva, 

'  imN  ■>*'»  ^!B*>o-  <"  '*•"■  I*"*  >«i^  of  a 
taalbantba  vma  proportion  to  a  mkatieol  mile 
M  th*  tima  meanmd  %  the  \oa  glau  doM  to  na 
tM.    Appnmmately,  lbs  lengtG  of  a  knot  for  a 

,  line,  glw  i*  23ft.  4iii.;  ttaarsfore  >' Q."  ma; 
■Uf  nokOQ  that  il  the  ihip  is  going  10  knots, 
-M.  H.  W.  L."  and  hia  crew  will  not  bs  more  than 

'   ISmiaatM  ft(  tha  ontsdi  ia  hwiing  the  log  and 

I  kiiiii  tt  ia,  enMoiallj  If  tha  log  ii  boTe  at  eight 
lA,udtbaw>t<ihiiaimoiu  toset  below.  1110 
b*  ot  tha  line  we  rna  out  in  Uie  time  that  the 

I  iBd  in  the  glaji  hai  taken  to  ran  out,  then  we  ta.j 
Mlheilupia  going  10  knota— we  mean  that  the 
tit  Tt  going  at  U14  rata  of  tO  mUae  in  the  honr,  or, 
Id^  to  n;,  10  nautical  milsi  of  G.O'Qft. 

H.  P.  G).  D.,  Uaetei  Maiiner. 
[IUI3.]— HoroIoKleal.~A>  no  one  better  up  in 
k  NblNt  has  aiinrared  thii  qaatT,  I  will  give 
■Mknr  Fimt"  tha  bert  help  I  can.  Pint,  the 
d«  aatt  be  of  aoft  metal,  pratarabl;  a  anall  pieoe 
4fii.   S«»Dd,  it  ihonld  be  toned  a  Httla  hollaw 

■  fao  (to  nib  otvt).  Third,  the  wheel  ahonld  be 
contanmk  the  tbi;  leait  ihadA  only,  and  ore- 
Ujitaired  roond  with  a  fine-painted  graTsr  (to 
pFiBl  wheal  tombig  round).  To  flnigh  off,  after 
ntimionwith  a  round  burnithed  hard  steel  point, 
hb  aQ  off  flat  irllh  one  cut  of  the  graver,  and 
dUjbaraldi.  F.  J.  G. 

I'l^.l—DynAmo.— Looking  at  Ihe 
bW  u  repliai  about  djnamoB  which  '. 
■UiiUd,  I  ihonld  think  that  thequeiiat  would 
■m  bub  difficult;  in  annretinghiiqiuatioiu  ;  but 

■  Ihe  foery  ia  addreaiad  penonally  *~  -  — ~- 

me^Bit,  I  h--*-*- ■'^  — 

^m*.   WhT 

■■  ■'  ] 
I»J. 
Bapnaant  caee  the  qoeiiat  can  flud  all  he  wants  in 
Vm  Bumbai^  which  pethapa  aooouuta  for  the  fact 
AtfUaqaeMion  tuu  not  ;et  been  anawered.  Whjr 
AbU  people  write  and  poat  anawara  to  those  who 
riliot,  or  do  not,  take  the  troubla  to  look  ? 

QniBua. 


ft*  {ula  that  give,  or  b;  rireting  light  ateel  roda  to 
i.  Saathattha  leathai  belt  fita  the  leg  aocnratel;. 
C.  E.  a.  SiKOira,  M.B.,G.M. 
[IfOU.]— Standard  AuKle  fbr  ZAthe  Oentrea. 

-unpljto"  Yulcan  "  and  "Obm,"  I  TCuture  to 
■I  Ihit  there  ia  a  stoodaid  angle  for  latha  ceutrea, 
W«t  to'otK  it  is  a  onitomaiy  ataadaid,  and  not  a 
«|aloii»~jut  as  the  acTcw-thiead  is  a  cuatomar; 
telaid,  ud  not  a  legal  one.  And  the;  wiJl  find 
■  ala  in  the  principal  imnmongaca'  ihopa  in  Mut- 
tear  a  cast-ateel  plate  centre-gaage,  meaauriog 
ys.  I  don't  think  -'¥01000''  and  "Ohm''  will 
Umuj  centres  to  fit  an  angle  of  00°,  except  very 
wn  una  tor  clockwork.  H.  M.  Q. 

l?i()91.1~Inoreuiiir  Power  ofBnBlno. — To 
'Vuifu."— I  note  the  exact  aiia  of  engine  and 
*ol.  My  adTice  ii,  to  apply  a  iow-preseore 
e|iBdai!)lm.  bore,  and  aame  stroke  as  the  bigh- 
IWunnUnder—vii.,  Slin.  My  reason  is  that  a 
ijlbda  lA  that  size  for  a  small  engine  posaeases  s 
Mitsd  adnutage.  At  present,  and  w^en  com- 
IMded,  Ihe  goremor  appears  to  oonttol  by  the 
mOla-TtlTa  cnl;.  rbere  you  do  not  make  the 
^il  the  power  at  command.  If,  Uieiefore,  the 
PWacnhaTe  soJSdant  power,  why  not  arrange 
■ata|its  an  automatio  expansion  cut-oS,  and 
■Ufatlha  Tory  beat  reeult  obtainable  short  of  a 
wdnam.  The  existing  ecoenlrio  can  be  utilised, 
Mdil  sarnsU  eoat  a  ver7  large  dally  gain  can  be 
Hnaad.  It  jan  lik*  to  go  uto  the  qnsstiaii  of 
"N[  on  kn  automatic  ezpaoaoo,  and  think  of 


ms  a  aeale  sketch  ot 

nfaic  aa  it  now    , 

sketch  ahowing  how 


-T— .it,  it  you  -u.  «., 
■taoaof  the  engine  and 
raUaadjM  my  ideas  ai 

M  i«H>niliabm1.  If  thia  wa>  done,  you  would 
pHAaaadnDtagathat  you  might  always  run 
«««  ^(sd-aither  120  or  146,  aa  you  like-it 
^lamnn  two  spoedt,  and  could  enable  y< 
Kinll  tnther  benefit  when  running  at  US 
"■"•t  If  yon  like  to  advertise  your  addr™.  . 
**>a  fbdly  help  you  promptly,  as  it  would  take 
gtwaueh  time  to  do  ao  through  the  "E.M.," 
1^  *•  apace  it  moat  necessarily  occupy, 
BMi  d  tfutine  ts  a  oonnderation,  then  let 
2nd*  be  at  Tight  anglM.  II  the  highaat 
y***  awnaiDy  is  aonght,  then  let  the  cranks  be 
n«  Dd  not  forget,  either,  that  l(  the  cranks 
"■qptHth>,ttaat  lhaashanit-pipeudlow 


pnoauie  iteam-cheat  must  have  |a~capsdty  not  less 
tbsn  tha  volnrac  of  the  low-preasuro  cylinder, 
and  my  practice  iito  make  it  aa  much  aa  l'2i>o(  tha 
volume  of  the  low  preaaure.  If  ^ou  wiah  to  have 
an  engine  without  dead  centres  Uus  is  the  plan,  and 
all  details  of  the  by-pass,  &c.,  I  would,  with 
pleasure,  explain.  If  yon  place  the  cranks  oppo- 
site, then  the  e^baoat-pipe  [which  must  be  of 
ample  area)  is  sufficient ;  but  jou  must  than  pull 
the  englnee  over  the  centrea  at  starting.  But  tha 
oondenaation  ii,  no  doubt,  lesa,  and  reaultant 
economy  in  working  neater.  When  we  coma  to 
the  boileT,  it  is.  according  to  my  practice,  a  little 
amall.  I  ahould,  for  such  an  engine,  have  lup- 
plied  a  boiler  6tt.  by  2ft.  flin.,  which  would  haya 
made  ateam  moat  aaisily.  I  do  not  nj  your  prcMnt 
boiler  ia  amall,  but  it  ibould  have  been  larger  for 
the  sake  of  economy ;  jet  jou  will  be  all  right 
when  tha  engine  is  compounded,  I  think. 


le  frame-platei  ot  the  engine,  and 


ot  which  ara  Bnished  with  a  deBmta  cnrre.  The 
radius  ot  Uda  most  bear  a  proportionata  ratio  to  the 
wheel  base  of  tha  engine,  ilia  drawing  I  send  is. 
<A  oourae,  totally  diaproportlonate ;  but  I  hare  not 
time  joat  now  to  aend  a  batter.  It  "  M.  B."  wanta 
more,  howeyer,  I  will  send  a  scale  drawing  with 


[76120.] — Harriuiny. — I  don't  know  much  ot 
haiinonr  myaelt,  but  aome  time  ago,  being!intereat«d 
in  tha  (ubject,  I  picked  up  on  a  bookstall  a  little 
book  tor  ii.,  entitled,  "  A  Treatiae  on  the  Science 
of  Moaic,"  by  an  "Amalenr,"  publiihed  by 
J.  E.  Parker  and  Son,  Strand.  I  have  been 
informed  by  a  musical  friend  that  one  or  two  ideas 
in  it  are  a  little  old.  But,  anyway,  it  ihowa  very 
dearly,  and  in  an  intertHitinK  manner,  how  to 
hannonise  melodies,  ao  that  anyone  with  a  fair 
knowledge  ot  writtenmuaic,  and  sufficient  patience, 
ma;  be  started  an  the  right  road.  F.  J.  Q. 

[7S122.]— BpUepay.  —  To  P.  W.  StiulhT.— 
Charity  impels  one  to  hope  that  bromide  ot  potas- 
aium,  or  soma  other  such  mental-disturbing  drug, 
lad  bi  poor  Browu-Seqiiard'a  aomewhat  recent 
remarkable  preacription  for"  re-vivifying  senility," 
aa  deecribed  m  most  medical  periodicala  of  the  time, 
amongst  others  [but  in  a  very  different  nnimut]  Ihe 
Ronmopalhie  Rniew,  and  again  in  one  of  the  ex- 
tremely inatrnctive  pamphlets  ot  the  League  of 
Homosopathy— a  prescription  intimately  described 
(ss  to  its  aouroe)  in  one  ot  the  earliest  books  or 
Bectioaa  ot  Holy  Writ— i.e.,  that  one  narrattve 
affording,  of  all  others  ot  anch  character,  to 
spinatera,  young  andold,  the  most  absorbing  amount 
of  inquisiliTe  apeculation— ao  diagualing,  immoral, 
debaung,  consbtutionally  injurious,  andso  actnally 
wicked  as  to  warrant  me  in  offering  to  Mr.  Stanley 
the  friendly  adriae  of  nerer  again  to  quote  in  the 
columns  ot  "Oura,"  poor  Brown-Saqnard  ai  an 
authority  in  therapenais.  As  to  the  drug  itself 
(K,Br)  and  its  two  elementarr  bodies,  kalinm 
(potassium)  and  bromine,  all  an^ysts  would  admit 
that,  introduced  into  the  poor,  much-enduring 
hnmanbody,  the;  itiU  under  any  and  alt  conditions 
(as  to  mixture,  combination,  £c.)  remain  eaaentially 
elementary,  and  teady  to  effect  their  peculiu 
disturbing  morbific  iDfluenoea— unless  Mr.  Stanley 
can  ahow,  as  a  aavant,  that  the  human  body 
posaesaes  diemical,  analytical^  aplitting-Dp  powera 
of  annihilation  never  yet  diaoovered  by  chemical 
art.  TflB  Lthvet  DisFmresB. 

[75124J— MaKoata :  How  to  lUka  Sttotiar 
Onaa. — Shape  beat  magnst  or  cast  etael  to  tha 
desired  form  ;  harden  and  tamper  same  to  suit  the 
kindotaleal  and  the  magnetinng  power  at  com- 
mand (an  operation  beat  acquired  tij  practice  and 


Judgment  of  colour,  which  few  ordinary  si 
engineers  can  execute) ;  then  magnetiae  "bj  drawing 
them  slmd'j  and  n-tnl'/  in  one  direction  over  tha 
suitably -diatanced  poles  of  a  powerful  permanent 
or  aiectro -magnet  a  few  timea ;  or,  better  atill, 
draw  them  between  the  polea  of  two  auch  magneta 
placed  with  reversed  pglee  oppoaite  to  each  other. 
The  textbook  methcda  ot  winding  helicea  on  your 
magneta  and  paaaing  a  currsct  through  are  not 
practical  ones.  As  soon  as  Ihe  current  ceases  tha 
magnetism  ia  gone.  A.  OapImITS^. 

[7Gt2£.]— Baby  Pin  In  EngUall  I,aTar.— 
Bemova  roUor,  ttick  it  on  a  blunt-pointed  piece  of 
thick  oopper  or  brass  wire ;  heat  the  wire  in  a 
Same  till  Ihe  shellac  mna.  Any  other  process  will 
blue  or  aoftan  the  roller  or  atafi,  or  painapi  both. 
P.  J.  G. 

[75129.] —Wlld'a  Blectrioal  Oandla.— Tli^ 
lamp,  like  Ihe  JablochkoS  and  aoores  of  other  jib  Un< 
lampt,  has  been  killed  by  the  patent,  and  become 
crowded  out  "bj  later  oomera.  Extremely  ainnila  in 
oonatraction.  it  might  bsve  been  improved  and 
rendered  i>Tiioticttblft~at  least,  for  amall  eurrsnta — 
and  in  an  unproved  toim  I  often  use  it  with  ail  and 
mote  bichromate  quart  oelta  for  tmall  lights.  On  a 
large  aode  it  is  better  suited  for  allainata  than 
tor  unidirection  cutrents,  beoauae,  though  fon 
use  pencHa  ot  different  thicknesses  with  itraigkl 
currents,  one  consumes  faster  than  the  other.     Aa 


over  lower  down  by  the  burnt  partidea  falling  from 
the  crater  above,  and  the  arc  foUowa.  This  fault 
ii  easily  remedied  by  inverting  the  candle. 


A.  Catlitzi. 

[7S130.]— Dry  Plata  Dereloper.— We  are  nn- 
acqDaintad  with  the  exact  formula  employed  hf 
Mayfield,  andso  would  rather  not  reply  tothia.  ft 
is  somewhat  similar  to  the  one  we  gave. 

Claek  iST)  MoirnouK. 

[75131.]— Piano— To  Mr.  SomroHT.— The  piano 
is  a  cottaga,  7oot.,  all  wood  frame,  vertical  strung, 
3ft.  Bin.  high,  biehord.  I  have  planed  and  gluad 
up  toundboard,  and  want  to  know  how  to  fix  it,  and 
stiffen  it,  and  fix  on  bridge.  A.  M. 

[75135.]  —  Water  Motor.  — Aa  I-30H.P.  ia 
the  utmoet  *'W.  S.  P."  can  get  from  hia  water 
supply,  be  cannot  expect  it  to  drive  a  very  large 
dynamo.  Most  town  a  have  a  water  preunre  oon- 
nderably  above  £Ott.  head.  Where  such  a  preeaura 
exiata  the  rotary  motor  on  the  jet  principle  will  be 


babast,  especially  when  tbe  prima  coat  ii 

jration.   For  more  than  (H.P.  a  wsll-mada 

cylinder  motor  is  mora  aoonomic^,  but  much  mora 
coaily.  Htsexdlio. 

[76136.]— Tapa  UaoUn  a.— Secret  and  patent, 
and  BO  cannot  be  given.  We  are  doubtful  U  theN 
ia  any  place  where  you  will  be  allowed  to  examiaa, 
except  at  the  Patent  Office. 

Cl.l^t:    UtD   MONTIOITB. 

[7E 137.]— Dynamo  to  Oharge  160  Acoomn- 
latora.- To  Mb.  Bononx.- A  dynamo  to  charge 
IGO  Bccumulatora  in  seriee  ahould  have  an  E.M.F. 
of  37S  volts,  and  muat  be  capable  of  delivering  A 
current  of  40  to  45  amperes — in  other  words,  it  muat 
give  16,8TG  watta,  or  be  a  161  unit  machine.  Thb 
means  a  dynamo  ot  the  Manchaster  type,  waighing 


about  24cwt.,  standing  lit.  lOin.  high,  3ft  tin. 
wide,  and  4ft.  71™.  long,  including  DuUey,  and 
abeorhing  about  STH-P.  to  drive.  Tha  diamatai  of 
the  armatnre  about  12in.,  tha  length  about  lOin., 
wound  with  301b.  No.  10  wire.  The  fiald-magn* 
abould  be  shunt-wonnd  with  about  ITSlb.  No.  IS. 
I  indoaa  out  of  tha  type  of  dynamo  which  IibonU 
emph^.  You  will  need  ee  cells  of  the  L  23  tjpa  to 
give  yon  16  honri'  current  to  aupply  fifty  ISo.^ 
bapa  of  110  voUa,  taking  0-fi  of  an  ampere  each. 
S.BaTK>n. 
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[76138.1— KeffatlTes.—"  Brain "  doet  not  ny 
wnethar  tne  negatiyes  were  atained  by  the  developer, 
or  whether  the  staina  appeared  some  time  alter  the 
fbdnff.  If  the  former  is  the  oaae.  I  ihoald  reoom- 
mena  him  to  tr]r  the  effect  of  a  rather  weak  eolation 
of  alum  and  oitrio  add,  having  fint  soaked  the 
negative.  This  must  be  well  washed  after  it  has 
been  cleared.  If  the  stains  are  due  to  imperfect 
washing  after  fixing,  or  to  imperfect  fixing,  I  am 
afraid  ttiere  is  not  much  hope  for  yon.     F.  £.  P. 

[75169.1— Eleotrio  Lighting.— If  the  river  can 
be  ntilisea  to  pomp  the  water  np  to  the  reservoir  in 
sufficient  quantity,  this  water  might  be  employed 
to  drive  the  dynamos ;  but  is  this  not  a  rounaabout 
method  of  going  to  work?  Don't  you  think  it 
would  be  better  to  use  the  river  to  drive  the 
dynamos  direct  P  If  your  river  is  not  a  tidal  one, 
so  that  you  always  have  water  power,  no  doubt  it  is 
4he  cheapest  method  to  light  a  town  hy  electricity. 
It  is  not  essential  that  the  water  power  be  dose  at 
hand,  as  the  electricity  can  be  conveyed  by  mains  a 
considerable  distance ;  but  if  yours  u  a  tuiai  river, 
then  it  can  only  be  used  at  certain  times,  and  as 
storage  is  expensive,  I  fear  it  will  not  do. 

EOVAL. 

[75171.]— Bleeping  Kilk.— Borax  is  generally 
the  substance  used  to  preserve  milk ;  salicylic  acid 
is  an  antiseptio  for  meat.  Whether  the  use  of  these 
bodies  is  sanctioned  by  law,  I  am  not  aware. 

S.  BoTTOini. 

[75171.]— Keeping  Uilk  and  Keat.  — The 
solution  xued  for  this  purpose  is  made  bv  dissolving 
los.  of  powdered  boric  aad  in  a  pint  of  hot  water. 
This  quantity  is  sufficient  for  tengallons  of  milk. 

Henbt  Ebbaoe. 

[75173.]— Bkin  Braption.— I  have  no  doubt 
whatever  that  this  eruption  is  the  result  of  impure 
blood,  and  if  '*Biohmond"  has  anything  lixe  a 
fairly  good  constitution,  and  wUl  follow  my  advice, 
I  feel  sure  he  wiU  be  benefited.  Take  E^m  salte 
loz.,  powdered  maonesia  loz.,  and  put  m  a  jug; 
pour  one  pint  of  boning  water  on  it,  let  cool,  then 
pour  the  whole  into  a  glass  bottle ;  dose,  about 
a  wine-glass  fuU  fasting  in  the  morning,  two  or 
three  times  a  week ;  as  the  taste  is  not  nice  it  is 
well  to  take  a  piece  of  orange  or  tomato  after  it. 
This  medicine  acts  on  the  blood,  not  on  the  boweb, 
as  one  might  expect.  We  all  know  that  salts  or 
magnesia  alone  act  on  the  bowels ;  but  very  few 
persons  seem  to  know  that  when  they  are  put 
together  they  do  not  act  on  the  bowels  at  all^  or 
but  very  little  at  most,  but  on  the  blood,  and  it  is 
wonderful  how  soon  this  medidne  will  take  effect. 
1  have  recommended  it  to  many,  and  all  who  have 
tried  it  have  been  benefited  by  it.  One  bottle  of 
this,  costing  only  2d.,  is  worth  more  than  a 
'<  guinea  *'  as  a  purifying  medicine ;  must  be  shaken 
before  taken.  Then  in  case  the  bowels  should  be 
'disturbed,  the  best  thing  is  about  a  dessert  spoonful 
of  powdered  charcoal  mixed  in  a  little  water,  or 
milk,  and  sugar,  make  into  a  paste  first,  or  else  it 
will  float.  This  is  one  of  the  finest  things  possible 
ior  qoietinff  and  comforting  the  stomMh,  and  is 
very  valuaUe  in  a  case  of  diiurhcBa,  and  if  the  case 
is  a  bad  one  a  little  brandy  added  will  have  a  good 
effect  in  keeping  down  any  pain.  These  two 
medicines  have  saved  me  and  my  family  much 
suffering,  and  also  a  good  deal  of  expense.  They 
■are  perfectly  safe  under  any  circumstances,  and 
cost  next  to  nothing.  Let  anyone  who  has  a  cut 
that  will  not  heal  try  salts  and  magnesia :  it  will 
soon  begin  to  heal.  If  he  is  fairly  strong  he  might 
take  a  dose  every  morning.  I  write  this  as  the 
result  of  about  20  years*  experience.  I  have  never 
known  it  to  fail.  Mallett. 

[75173.1  — Skin  Eruption.- If  <>Bichmond" 
•desires  to  learn  how  to  treat  his  disordered  health 
by  honuBopathy,  its  literature  is  cheap,  and  is 
written  in  language  simple  as  concise.  Dr.  Clarke's 
«  Dictionary  of  HomcBopathv,"  3s.  6d. ;  **  The  Uses 
of  the  Sixteen  Principal  Medidnes  of  Homoso- 
pathy/r  28.  6d. ;  Dr.  Gutteredge's  "  Epitome,"  58., 
at  Leath's,  5,  St.  Paul's- churchyard,  London,  or  at 
Gould's,  59,  Moorgate- street,  "London;  either  of 
these  works  would  put  him  on  the  right  track.  But 
as  *'  Bichmond  "  is  within  most  eaay  access  of  the 
London  Homoaopathic  Hospital,  he  would,  on 
Thursdays  at  2.30  p.m.,  receive  there  the  best  of 
treatment,  adrioe,  and  medicine,  four  weeks  for  Is. 
As  to  sulphur,  its  action  curative  ceases  pro  tmnp, 
after  seven  days*  use ;  but  not  so  its  action  causa- 
tive, if  taken  in  its  crude,  large-dose  allopathic 
form ;  while  if  the  skin  affection  is  an  outlet  or 
relief  to  a  gouty  tendency,  then  the  lesser  is  the 
referable  of  the  two  evils,  one  would  imagine. 
Wben  a  boy  I  used  often  to  see  a  lump  of  roll 
sulphur  iu  the  waterpan  in  dog-kennels,  at  the 
memory  of  which  I,  when  a  tiro  in  diemistry,  used 
heartily  to  laugh :  but  yet  that  sulphuric  presence 
was  in  strict  accord  with  homoeopathy's  teaching, 
for  although  after  many  years  continuous  presence 
in  the  said  troush,  out  of  which  many  hogsheads 
of  water  had  oeen  drunk  by  the  dogs,  that 
identical  piece  of  sulphur  had  practically  lost 
no  weight,  and  still  haa  medicated  all  water  put 
-therein,  just  as  the  water  in  the  smithy  trough 
used  by  the  smith  for  cooling  his  red-hot  iron  toou, 


&c.^  although  chemical  analysis  can  detect  therein 
no  iron,  yet  the  beautiful  shrub  hydrangea  has  its 
innate  faculty  for  producing  rod  (its  natural) 
blossoms  permanently  changed  for  blue,  after  the 
shrub  haa  been  watered  by  that  out  of  the  said 
smith's  trough,  an  instance  visible  in  my  own 
gardens  at  the  present  moment.  Now,  which  would 
one  conclude  to  be  the  most  sensitive  to  chemical, 
&c,  action  ?  the  inanimate  shrub  or  the  animate 
human  body?  That  the  human  body  should  be 
infiuenoed  by  such  imponderable  atoms  (or  call  it 
what  you  may),  this  is  a  melancholy  subject  for 
contemplation ;  and  yet,  while  homoeopathy  cures 
disease  by  imponderableB,  the  sdentific  {cut  bono  t 
as  to  disease)  chemist's  one  great  aim  is  to  concen- 
trate those  very  drugs— of  the  vegetable  kingdom 
at  least— which  the  homoeopath  dilutes,  and  this 
sometimes  apparently  ad  iM/Snt^nm,  under  the 
world's  present  insane  prodigality  with  narcotics, 
nerve  stimulants,  nerve  ^uieters  (P).  Need  wonder,be 
felt  at  the  brain  equilibrium  becoming  disturbed, 
and  the  train  of  its  consequences  f 

Thb  Lydnst  Dxsfbhbbb; 

[75175.1  —  Uagnetio  Polarity.— Supposing  a 
voltaic  pile  belt  be  placed  round  a  person's  loins, 
with  the  zinc  end  on  the  left  side  and  the  copper  on 
the  right  side,  and  the  circuit  completed  by  wires 
across  the  abaomen,  the  current  would  not  travel 
from  the  zinc  to  the  copper  in  the  direction  of  the 
motion  of  the  hands  of  the  watch,  but  just  the 
other  way.  Hence,  wero  the  patient  made  of  iron 
or  other  magnetisable  metal,  his  head  would  become 
a  north-sec&ing  pole  and  his  feet  south-seeking. 
But  no  human  being  is  naturally  magnetic— uf  m^ 
takes  when  suspended  any  fixed  position  with 
regard  to  the  poles  if  freelv  suspended ;  and  never 
under  the  influence  of  the  inflnitesimally  small 
current  generated  by  these  belts  evinces  any 
polarity  whatever.  Therofon,  it  is  practically 
indifferent  which  way^  they  aro  worn.  The  best 
solution  to  keep  moist  is  a  dilute  solution  of  chloride 
of  zinc.  S.  BoiTOins. 

[75176.1— Nickel  Plating.— There  should  be  a 
slight  evolution  of  gas.  If  the  solution  is  too  dense, 
the  appearance  you  mention  would  occur ;  or  too 
great  battery  power.  I  am  thinking  you  mean  fine, 
brig[ht  crystolline  spots.  This  can  be  avoided  by 
havinffthe  solution  of  the  proper  density.  This 
riioulabe  from  1*050  to  1*075,  oontaininff  8oz.  of 
nickel  to  the  gallon  of  solution.  The  anode  surface 
may  be  too  uurge  or  too  near  the  articles  to  be 
plated.  Filter  the  solution  through  calico  stretched 
on  a  frame,  or  allow  it  to  become  settled  and  decant 
or  siphon  off  the  dear  liquid,  or  pass  siphoh  to 
bottom  of  solution  and  carefully  siphon  off  the 
sediment. 

S.  BOBHBT  BomrBT,  Electro-plater,  &c. 

[75178.1  —  Pianoforte  Playing.  —  Five-finger 
exercises  are  the  best  gymnastics  you  can  get ;  but 
at  your  ago,  unless  you  have  been  engaged  on  some 
occupation  whero  the  fingers  are  kept  specially 
supple,  you  will  never  be  able  to  play  sufadently 
well  to  please  yourself. 

Plymouth.  B.So. 

[75178.]— Pianoforte  Playing.— Thero  is  a 
little  five -noted  dumb  piano,  occupying  a  space  of 
about  5in.  by  3in.  by  5in.,  which  is  fitted  with 
strong  spring  notes,  on  which  you  can  perform 
continuously^  even  when  speaking^  reading,  &o., 
and  which  will  ^ve  strength  and  independence  to 
the  fingers.    It  is  known  as  the  "  Digitorium." 

S.  BonONB. 


[75179.]— Photographing  Diagrama.— Special 
plates  aro  made  for  lantern  slides ;  but  you  can  use 
any  cheap  plate,  such  as  the  Oxford.  A  thick  film 
ii  not  wanted  for  this  work.  I  prefer  oxalate 
development  for  slides,  because  you  cannot  over- 
develop with  pyro.  Sic. 

[75179.]  — Photographing  Diagrams.— This 
is  rather  a  difficult  work  for  an  amateur,  but  I 
think  it  well  worth  the  trouble.  The  best  plates,  I 
feel  euro,  for  this  purpose,  aro  the  Ilford  ordinary. 
Give  a  full  exposuro — say  a  minute  in  a  weU- 
Ughted  room.  Develop  with  the  Ilford  formula 
hydrokinone.  In  developing  use  less  soda  hydrate 
than  that  given  in  the  formula,  and  lengthen  the 
development.  Be  oarof  ul  to  thoroughly  clear  the 
negative  in  the  hypo,  bath,  or  you  will  never  get  a 
good  lantern  dide  from  it.  F.  E.  P. 

[75179.]- Photographing  Diagrams.— Copy 
your  diagrams  by  means  of  the  collodion  process, 
using  a  good,  ripe  ne^tive  collodion  for  your 
negatives,  developing  with  the  following  solution — 
viz.,  sulphate  of  iron,  120  grains;  water,  8oz. ; 
glacial  acetic  acid,  2  drachms ;  alcohol,  2  drachms. 
When  all  the  detail  is  well  out,  wash,  fiood  with  a 
weak  sherry- coloured  aqueous  solution  of  iodine, 
wash  again,  and  intensify  with  pyto  solution 
3  grains  to  the  ounce,  to  which  has  been  added 
\  drachm  g:lacial  acetic  acid,  and  3  or  4  drops  of 
nitrate  of  silver  solution.  Fix  as  usual.  Print  by 
contact  on  Edwards's  lantern  plates. 

S.  BoTTOinfi. 

[75179.]— Photographing  Diagrams.  —  The 
diagrams  must  be  fastened  against  a  flat  piece  of 


board,  and  set  np  near  a  window,  so  as  to 
evenly  and  strongly  illuminated.    Theoameiai 
then  be  placed  opposite  and  f  ooussed,  taking 
that  the  front  ox  the  camera  is  perfectly  siji 
and  in  a  paridlcd  plane  with  the  board  upoa  wl 
the  diagram  is  fastened.    A  small  stop  will  bsi 
quired  in  the  lens  to  seouro  good  definitioa, 

about  ^.     Take  care  that  no  shadows  sis 
64* 

upon  the  diagrams  by  the  camera  or  anything  sh. 

Any  dry  plate  giving  good  density  will  do;  butj 

the  best  results  aro  desired  a  slow  plate  e * 

made  for  tiie  purpose  of  copying  uiould 

such  a  one  as  our  K.O.  or  Kmgston  Ordinr 

with  which  great  density  may  be  easily 

A  hydrokinone  developer  or  ordinary  i 

may  be  used.    '*Pyro^'  is  probably  aoqi 

wiuithe  latter  from  his  nam  aephme.    Thei 

tives  must  be  correctly  ezpoaed  so  as  to  get  d 

whilst  still  leaving  the  lines  of  the  diagram  qt 

dear :  otherwise  it  will  be  difficult  to  make 

lantern  slides  from  the  negatives  when  made. 

Fbt  MANUVAoroBiMa  Go. 

[75181.]— Kedioal  Ooils.— Unless  yon 
up   some    device  wheroby  the  contacts  of 
primaries  wero  broken  by  the  vibration  of  ths 
clapper,   your  plan  would  not    work  at  all. 
arranged  so  as  to  work,  it  would  be  necessary  i 
joinboth  secondaries  in  series  to   inoreass  ^ 
tension  (the  shocking  power).    But  your  que 
way  to  increase  the  power  of  your  coil,  as  it  sts 
is  to  increase  the  batteir  power.    Supposing  y 
aro  now  using  one  oeU,  if  you  connect  two  oslla 
series,  you  will  double  the  power.    A  weU-m* 
medioalcoil  will  bear  as  many  as  three  haM-| 
chromic-acid  cells.  S.  Bonon. 

[75182.1— loe-Xaking.— I  presume  you 
to  Carries  industrial  ioe-machine,  based  on 
forced  evaporation  of  liquids.  Brieflv,  we  have 
cylindrical  leaden  boiler,  one-third  filled  w* 
strongest  sulphuric  add.  At  one  end  of  boHer^ 
have  a  tube^  communicating  with  an  air-pump, ' 
other  end  of  boiler  is  in  connection  with  theveswl  o 
taining  the  liquid  to  be  frozen,  known  as  the  frsesot! 
The  motion  of  the  pump-handle  is  also  utilissd  ts 
work  a  Uttle  stirrer,  wheroby  the  add  ii  in  continndi 
agitation.  The  boiler,  in  addition,  is  fitted  wtt 
dome,  manhole,  and  gauge.  The  theorr  of  thi 
machine  is  perfectly  simple.  Bv  means  of  the  st^ 
pump  a  partial  vacuum  is  created  in  the  oylinte, 
and,  of  course,  also  in  freezer.  Now  the  mdeeate 
of  water  vapour  aro  restrained  by  the  followisg 
obstades  from  rising :  (1)  weight  of  h'quid  abofB 
molecule,  (2)  surface  tension  of  liquid.  (3)  pra>iB* 
of  atmosphero  upon  liquid^f  which  the  tmid  ii  of 
far  the  most  important.  We  release  the  fnmn 
then,  and  as  a  result  we  have  a  very  rapid  ebdlt* 
tion.  The  aqueous  vapour,  as  fast  as  it  escapss,  a 
absorbed  by  the  sulphuric  add,  so  that  we  uwan 
have  a  partial  vacuum.  Now  as  the  water  boil^  » 
must  have  heat;  but  since  we  give  it  no  extsnsl 
heat  it  must  draw  it  from  the  only  possible  muss 
—its  own  heat.  This  heat,  though  it  does  not  ased 
the  thnrmometer,  and  hence  is  called  latent  bsM| 
neverthdess exists  in  the  energy  required tokwp 
the  molecules  in  that  rotary  motion  of  the  partioui 
which  distinguishes  the  liquid  from  the  solid ;  bspoe 
if  the  liquid  steals  this  latent  energy  from  itNl|^  u 
is  no  longer  able  to  support  its  molecular  .^otaff 
motion,  and  as  a  result  becomes  a  solid— i.e.,  n 
freeaes.  I  expect  the  reason  why  you  aro  unaUe  to 
freesethe  water  (practically),  as  one  would  uajr 
from  your  query,  is  because  you  do  not  absorb  the 
aqueous  vapour  as  fast  as  it  forms,  or  have  note 
good  air-pump.  With  a  good  air-pump  and  a  good 
absorbent,  thero  is  no  reason  whatever  for  failure. 
*  B.  8.  P. 

[75184.]— Bleotrical  Testing.— Your  query  ii 
so  peculiarly  worded,  and  the  data  given  so  inef- 
ficient, that  I  am  afraid  I  cannot  be  of  any  ssrTfM 
to  you.  The  constant  of  a  galvanometer  is,  as  yoa 
aro  doubtless  awaro,  the  number  by  which  ita 
indications  must  be  multiplied,  to  convert  them  to 
amperes,  milUamp^res,  or  microamperes,  as  w 
case  may  be.  If,  therefore,  your  constant  u  dO| 
then  the  deflection  of  200°  would  indicate  the  pM- 
sage  of  200  X  55  »  11»000  of  current,  a»d^ 
would  point  to  the  passage  of  250  x  55  -  13,70U 
Budi  amounts  of  current.  But  it  seems  to  me  thtf 
you  aro  working  in  a  vidous  drde. 

S.  Bonos*- 

[75185.]— Weather  Olaiss.— Bujr  an  aneroid :  i( 
will  be  much  cheaper  and  moro  satisfactory  thwj 
home-made  barometer,  for  which  you  can  onlv  nm 
a  mercurial  tube.    Aneroids  are  cheap  now.    SX. 

I75I86.]— Compression  Type  Qas-engine.- 
I  would  always  gladly  assist  "  Ohm  "  or  anyw^ 
else  in  this  direction,  so  long  as  success  was  pr«q 
certain ;  but  before!  advised  him  as  to  the  igmtioi 
it  is  essential  to  know  something  of  the  arrange- 
ments for  indrawing  the  charge,  or  my  «n'i«*^°U 
to  hdp  "Ohm"  would  most  probably  result  b 
landing  him  into  a  f  aUure,  which  it  is  certainly  no) 
my  wish  to  do.  The  rdation  to  the  inlet  arrange* 
ment  of  the  charge  of  the  flring  is  a  matter  of  mo« 
importance  than  is  supposed,  and  the  sucoess  or  tot 
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I  hftTs  bad  to  do  with  u  largely  dae  to 
ttSttd  to  tha  careful  oonaideration  to  its  ikwa.  If 
•OhB**  win  lat  me  haTe  details  of  the  ohargiog- 
uhe  lod  ita  poiition  in  the  cylinder,  either  through 
III  **£.  M.  ^'  or  if  he  ^nefere  to  adTertiie  hia 
wlAnm.  I  will  place  at  hia  diipo«l  the  very  beet 
■tnoilangtrehim.  Vulgah. 

[7n87.]-AatroBomloaL~Webb,  in  his  "  Ge- 
jtm  OfejeoCi,''  giTCB  a  leoRthy  list  of  suspected 
jhaitiiy  cr  oometary  bodies  tibat  have  been  seen  in 
varfkorvthesun.  The  Ber.  £.  Ledger  ii  also 
^lid  bf  Chambers  to  have  dealt  with  the  matter 
i^MSttfelT.  Webb  says  that,  on  July  31,  1826, 
CtoM  Stars,  of  Augsburg,  saw  a  suspicious  spot  in 

Abthub  Mbe. 


[T$189.1—Bynajnloa.  — Multiply  the  velocity 
^  tti  foon  weight  of  the  man. 

G.  E.  Q.  SncoifB,  M.B.,C.M. 

[76189.1  — DyaAmica.— Decidedly  take  into 
looBSk  ttie  entire  weight  of  the  man,  since,  ob- 
liDQiilf,  he  does  not  drop  without  his  head.  Also. 
badfTilating  the  final  momentum  tou  require  not 
MlFf  toknow  weight  and  length  of  drop,  but  also 
fasoffsQing.  B.S.P. 

J7tl90.]— HCagneto  -  Bleetrio  Kaohine.— To 
uBonOBX. — Soma  kind  of  collector  you  must 
■a  If  you  want  aimniy  alternate  currents  without 
AodbiSU  you  need  do  is  to  place  two  insulated 
MUraigtOTer  the  bobbin  shaft,  and  connect  the 
kpning  of  the  bobbin  wire  to  one,  and  Uie  ending 
into  us  other :  having  two  springs,  one  to  press 
Si  Mcfa  ring,  which  serve  to  collect  the  current, 
fi  xmi  wsat  the  ordinary  "  shocking  "  arrange- 
•■I,  oonsalt  my  book,  *'£lectria3  Instrument 
Ibrng  for  Amateurs,*'  where  you  will  find,  fully 
iMibsd  and  ilgured,  the  mode  of  fitting  up.  If 
kwasfomd  magnet  be  used,  the  same  boWns  will 
■Wj  but  if  the  magnet  were  very  thick,  it  would 
likittw  to  employ  the  Siemens*  form  of  anna* 
kn^flBos it  ismuch  more  efficacious.  This  is  also 
i^Diiind  described  in  the  work  above  referred 
■^  S.  BoTTomB. 


|7$191.]— Braainff  Oyole  Jointfl.~TJse  brass 
filv  (ooaise)  to  put  inside  tubes.  First  mix  it 
sift  boiix  and  water  into  a  paste,  and  put  in  with 
Ikupoon.  Outside  the  joint  wind  soft  brass 
tafisg  wire,  and  cover  with  wet  borax.  Heat 
flfla  wire  runs,  slowly,  of  course,  and  the  spelter 
kikvillby  that  tune  haverun  also.  Bivet  Joints 
Mmpntting  in  fire.  F.  J.  G. 

iI96.]— Boiler.  — Drawing  a  boiler  means 
cot  the  fire  aimply.  As  to  the  condition  of 
itss,  very  few  but  practical  men  can  speak  as 
k  Bsi  If  you  open  the  manhole  you  can  for 
mrif  ne  if  the  fomaoeis  covered  with  scale.  If 
li^fimiist  be  removed  from  the  top  of  the  tube. 
Ujm  on  get  inside,  a  scaling  hammer  will  soon 
•Bovt  ihs  scale,  and  once  clean  keep  it  so  by  the 
laof  ttda  or  Morgan's  Compound.        Yulcav. 

ffW.]-.  Battery  for  Xakinff  Wire  Bed- 
mr-A  Hsall  accumulator,  such  as  we  supply  to 
MofLtt most  suitable,  always  ready,  ana  com- 
li^The  cells  are  joined  m  paraUel,  to  give 
pBlikrof  current.  For  30  seconds,  alithanode 
Mwwustoir  can  be  praoticaUv  short-circuited,  and 
plikfiiUsst  power  without  harm  to  the  cells.  A 
waieh^  frill  not  do,  and  all  primary  cells  have 
bski^  s  rssistaace  to  be  satiafactozy,  unless  you 
•ii«7  large  cells. 

Cathoibt,  Psto,  and  Rasfobd. 

pl97.]— Battery  for  Incandeaolnff  Wire. 
^0. 2i  platinum  wire  takes  about  20  amperes  of 
8Bi«it  to  iooandesoe  it.     As  a  piece  Sin.  lone 


_  .  I  a  reastanoe  of  0*017  ,of  an  ohm,  it  woul^ 
■mlScellsofLeelanch^,  each  having  an  E.M.F. 
■U  foh,  and  an  internal  resistance  of  0  75  ohm, 
Mid  m  parallel  (all  zincs  together,  and  all  car- 
<■!  togsther),  to  aupply  the  needed  current.  The 
Ijvt  Qoold  be  better  attained  with  4  oeUs,  by  em- 
mag  tbe  B.S.  dry  cells,  the  internal  resistance  of 
Wtt  is  less  than  0-25  ohm  per  cell.  But  if 
•ane-sdd  cells  are  admissible,  these  are  very 
*a  brtter,  since  each  ceU  gives  an  B.M.F.  of 
•^  tad,  with  elements,  presenting  I6pq.in.  of 
Jte  nufaoe,  an  internal  resistance  of  008  of  an 
!S!%  ^^^^  means  on  the  short  circuit,  a  cur* 
WofSoampdrcs.  Hence  one  Uuve  chzomic-aoid 
■HfO^  St  most,  two  or  three  imali  ones  joined  in 
WM,  will  give  much  more  satisfactory  results, 
^fts eurent  is  much  steadier  than  that  from 
VJS^  9^  Lsdanch^,  which  so  soon  poUrises. 
«Vnd  with  lifting  arrangement  the  chromio-aA'd 
•■•ffldve  three  hours  oontinnoua  work,  or  an 
tpniMittime  in  shorter  intervale,  with  one  charge. 

S.  Borroifa. 

W.]  —  Testing  Battery.  —  If  you  will 
'  i,or  send  us  your  address,  we  will  forward 
^K*v  ^  JMt  published,  with  particulars  of  the 
^WBode  cell.  lithanode  is  peroxide  of  lead 
S^ »  »Kd  form  into  slabs  or  pUtes.  In  a 
^■eBattsiy  with  sine  it  acts,  as  you  remark,  asa 
7S?f  iad  gfves  up  its  oxygen.  It  is  revived 
7  wasigmg  tte  cell  with  an  electric  current, 
VStyP^^^  H,0  again,  and  the  mhanode 
^"n«  ita  oijgeD  back  again.    DUute  HjSO^  is 


the  best  liquid,  as  far  as  we  know.  The  E.M.F.  of 
such  a  cell  would  be  2*5  volts  on  open  circuit,  and 
2*35  volts  on  closed  drouit.  The  current  would  be 
constant,  with  4  to  5  ohms  in  external  circuit,  for 
about  four  hours.  For  using  as  an  E.M.F.  testing 
cell,  good  results  canbeobtamed  on  high  resistance. 
The  £.M.F.  will  remain  constant  for  months.  We 
can  supply  a  portable  testiog  battery,  giving  40  volts, 
that  will  not  polarise,  measuring  4in.  by  7in., 
larger  sizes  in  proportion.  Of  course,  such  a 
battery  is  not  meant  to  give  quantitv  of  current, 
and  is  only  used  on  high  resistances.  The  zinc  used 
is  chemically  pure. 

Catkcabt,  Pxto,  aitd  IUdpobd. 

[75200.] —Strength  of  Springe.— The  pressure 
varies  directly  as  the  length  of  lever.  Thus,  with 
weight  at  2ft.  it  is  double  the  pressure  at  1ft. ;  at 
1ft.  6in.  it  is  one  and  a  half  times  pressure  at  IfL, 
and  so  on.    Pressure  at  10ft.  would  be  lOcwt. 

F.  J.  a. 

[75200.]— Strength  of  Springe.— Each  time 
you  shift  the  Icwt.  Gin.  you  will  increase  the  load 
on  spring  by  j[cwt.  Thus,  when  over  the  spring, 
the  pressure  on  the  latter  wUl  be  Icwt.,  plus  the  load 
due  to  the  weight  of  the  lever ;  Gin.  further  from 
hinge  the  wetj^t  produces  a  load  on  the  spring  of 
l|cwt,  plus  load  aue  to  weight  of  lever,  and  so  on. 

Glatxon. 

[75201.]— Cancer  in  the  Stomach.— Avoid  all 
irritants  or  stimulants ;  feed  on  milk,  cream,  raw 
eggs,  essence  of  beef.  B.So. 

r75202.]  —  Blae  Oopyinff  Prooeee.  —  Tour 
fauure  was  partiy  due,  no  doubt,  to  the  use  of  too 
much  water,  use  one  ounce  instead  of  two  in 
future.  Are  you  sure  you  exposed  the  print  long 
enough  ?  The  paper  wants  a  very  lon^  exposure. 
Why  not  get  some  proper  thin  blue  tracmg  paper  ? 
It  is  cheap  enough,  and  I  think  you  wm  find  it 
better  than  your  own.  Perhaps  you  washed  the 
blue  print  too  long  in  the  water.  Ten  minutes  is 
usually  quite  long  enough.  F.  E.  P. 

[75202.]— Bine  Copying  Proceaa  for  Plana, 
dko.— I  am  writing  away  from  my  books,  so  cannot 
compare  your  recipe  with  the  one  I  have  used— 
that  in  "  Molesworth  "—and  with  which  I  have 
obtained  excellent  results.  Probably  you  have  not 
exposed  long  enough.  Put  a  few  slips  of  ferro- 
paper  under  the  tndng  at  the  same  time  as  the 
photo,  and  wash  them  one  at  a  time  when  you 
think  exposure  is  sufficient,  so  as  to  try  the  colour. 
A  weak  solution  of  sulphuric  add  wul  act  as  an 
inteni^fler.  Olatton. 

[75204.1— Dynamo.^Presuming  your  armature 
is  csrefuliy  wound  and  thoroughly  insulated,  you 
should  get  the  desired  50  volts  at  1.876  revs,  per 
minute.  As  the  internal  resistance  of  the  dynamo 
is  onlj  1*4  ohm,  you  will  get  a  current  on  the  thoxt 
circmt  of  35  amperes,  and  with  the  lamp  in  circuit, 
amply  sufficient  to  light  it  well.         S.  Bonoms, 

[75208.]— Oondenainff.— You  can  useasimilAr 
form  of  condenser  to  that  shown  at  p.  578.  If  the 
present  exhaust-pipe  is  2in.  bore,  let  the  smallest 
area  of  thenozzfe  C  be  Ifin.  bore.  The  smallest 
part  of  D  should  be  l}ia.^  and  a  similar  nozzle 
Delow  it  again  with  a  minimum  aperture  of  l^tn. 
Let  E  be  2|in.  ^meter  in  the  throat,  opening  out 
at  the  end  to,  say,  3|in.    You  ma»t  place  a  baok- 

S assure  valve  of  ample  area  on  the  eihaust-pipe,  or 
e  cylinder  will  fill  with  water.  A^  to  position, 
much  depends  on  the  way  the  ezhaui^-pipe  leads ; 
but  the  most  satisfactory  wav  would  h  to  place  it 
horizontally,  and  about  a  foot  from  hof^om  o*  tank, 
so  as  to  M  always  immersed  in  cold  water,  and 
also,  when  the  top  water  has  become  warm,  to  be 
well  below  it ;  the  inlet  mav  be  as  short  as  Gin.  long, 
and,  say,  3}in.  bore.  No  doubt  in  your  case  the  beat 
way  of  all  would  be  to  fix  it  inverted— i.e.,  with  the 
outlet  nozzle  pointing  upwards.    You  would  then 

Set  the  hot  water  for  the  feed  from  a  point  just  over 
be  discharge :  hence  from  the  warmest  place. 
If  placed  horizontally  you  would  not  get  warm 
water  so  soon,  as  the  tendency  of  this  ejector  is  to 
uniformly  heat  up  the  whole  volume  of  the  con- 
tained water.  There  is  another  way  bv  whidi  you 
could  get  hot  water  at  once  almost ;  but  unless  I 
had  a  plan  of  the  tank  I  could  not  advise  vou  with 
any  cwtainty.  You  would  find  this  woula  heat  the 
WMer,  and  without  noise.  Yulqav. 

[75209.]— Dynamo.— To  Mb.  Boitonb.— Best 
core  for  armature,  circular  plain  charooal  iron 
puBchings.  T^o  layers  only  of  wire  are  the  best 
Four  pounds  No.  14  will  give  on  an  armature  about 
4in.  diam.  Sin.  long,  wul  give  20  amperes  at  GO 
volts  pressure  at  a  speed  of  1«250  revs,  per  minute. 
The  neld  magnets  should  be  shunt*wound  with 
about  301b.  No.  IG.  This  wiU  absorb  about  2H.P. 
to  drive  it.  S.  BonxurB. 


[75212.]— Cyanide  of  Gold.- Melt  your  golc! 
with  an  equal  quantity  of  silver,  stir  wdl,  and  |iour 
in  a  thin  stream  into  water.  This  forms  it  into 
grains.  Dissolve  the  whole  in  dilute  nitric  acid 
(1  part  acid,  2  of  water),  heating  to  assist  it.  The 
remainder  alter  this  proceaa  ia  gold.  Waah  it,  and 
re-melt ;  beat  it  out  flat,  uaeas  a  gilding  anode,  and 
arrange  aa  foUowa :  Outer  jar,  cyanide  of  potaaaium 
and  water;  poroua  pot,  ditto.  Suspend  gold  hi 
outer  jar  aa  a  gilding  anode,  put  piece  of  copper  in 
poroua  pot^  and  connect  botn  up  to  battery.  The 
outer  aolution  gradually  acquirea  gold  in  the  form 
of  cjranide  of  gold,  and  becomea  a  good  gilding 
aolution.  The  contenta  of  norous  pot  must  be 
throvFn  away.  There  are  other  methods  besidea 
above.  F.  J.  G. 

[752ie.]— Cyanide  of  Gtold.— Dissolve  the  gold 
in  aqua  resia  (1  part  nitric  acid  to  3  parts  hy&o- 
chloric  add),  put  this  in  a  porcelain  dish  and  heat 
gently.  The  gold  will  readuv  diuolve  in  this  solu- 
tion. The  fumes  given  off  during  this  process  are 
very  poisonous,  and  the  job  should  be  done  in 
the  open  air  or  in  a  properly  ventilated  cupboard 
with  a  chinmey  to  car^  off  the  fumes.  After  the 
gold  has  been  diMolved,  pour  off  the  clear  liquid 
and  washings  of  any  residue,  evaporato  off  the  free 
add,  and  predpitato  the  gold  by  protosulphato  of 
iron,  about  five  times  the  weight  of  the  gold.  The 
gold  will  be  found  after  atanding  for  about  one  to 
two  houra  at  the  bottom  aa  a  d»k- brown  powder. 
Dissolve  this  powder  >in  aqua  regia,  drive  off  free 
add  ;  be  careful  not  to  apply  too  much  heat,  but 
gentlf  evaporato.  This  can  now  be  treated  in  the 
usual  manner  for  making  cyanide  of  ffold  from  pure 

e»ld.     Watt's  book,  9s.,  or  the  <'£leotio-plater*a 
andbook,'*  3s.,  should  be  read  if  you  intend  doing 
anything  of  use. 

S.  BoBSBT  BomrBT,  Electro-plater,  &o. 

[75213.]— Watch  Pivot  Drilla.- Pieces  ol 
broken  broaohea  make  good  drilla.  File  one  down 
(after  aofteninff}  nearly  parallel  towarda  the  end, 
and  a  little  amiuier  than  required  hole  ;  hold  it  be* 
tween  finger  and  thumb  on  the  edge  of  thevice^ 
tap  it  with  fiat-faced  hammer  to  apiead  it  (one  ta^ 
each  aide  auffioient)  ;  then,  uaing  eyajglaaa,  file  it  to 
shape  on  blade.  To  harden,  heat  in  spirit  lamp 
fiametofull  red,  and  "flirt*'  it— that  u,  draw  it 
out  suddenly  by  a  sharp  jerk  of  the  wrist.  Itia 
thus  hardened  m  the  air.  For  brass,  temper  to  deep 
blue.  For  steel,  leave  hard.  I  always  open  hair- 
springs with  tweezers  for  verge  watches. 

F.  J.  a. 


[75215.]— Oildingr  Solution. — To 
Bonnet  and  Co.,  ob  Mb.  Bottonb.— Cyanide  of 
potassium.  95  per  cent.  3  parts,  pure  gold  5  parts. 
A  good  gilding  solution  is  one  containing  l|iawts. 
gold  per  pint.  As  qyanide  of  potassium  loses  its 
strength  when  enosed  to  the  atmosphere,  it  may 
be  advisable  to  add  more  after  you  have  got  aU  the 
gold  in  solution.  This  addition  of  cyanide  of 
potassium  must  be  done  cautiously  until  the  gold 
deposited  is  a  nice  gold  colour.  In  making  up  bv 
batterv  process,  use  a  porous  cell  (dean).  Fill  tma 
with  the  cyanide  solution,  put  the  cell  in  a  larger 
vessel  of  slass  or  enamellea  iron,  also  filled  witb 
cyanide  of  potassium.  Hang  in  this  outer  solution 
a  strip  of  pure  gold ;  and  also  a  narrow  strip  or  wire 
of  pure  gold  in  the  porous  cell.  This  must  be  all 
heated  gently  up  to  160°  Fahr.  One- quart  cell  will 
be  sufficient  to  work  a  small  quantity  of  solution. 
The  porous  cell  with  its  strip  will  form  the  cath<>de ; 
the  other  strip  of  gold  in  outer  vessd  the  anode. 
Qet  a  book  and  read  up  the  subject. 

S.  BOBBBT  BONNBT,  £ieotroplater,  &o. 

[75216.1— Oold  Befininff.— This  is  not  an  easy 
matter  unless  you  have  a  good  furnace.  I  should 
not  advocate  doing  it ;  but  rather,  exchange  for  pure 
gold,  or  treat  as  sUted  in  75212.  Tou  might  use 
the  18c.  diain  for  making  up  a  18c.  gold  bath,  by 
battery  process ;  or  you  could  use  both  the  18o.  and 
9c.  togetiier  in  equal  wdghte  to  make  a  12a  bath. 
Use  thia  aa  a  first  gilding,  and  fiaah  off  in  the  pure 
gold  bath. 

S.  BoBEBT  BoNNBT,  Eleotioplater,  d;o. 

[75220.]— Houae  Fliea.— 1.  Flies,  like  all  other 
insects  which  go  through  the  larval,  chrysalis,  and 
perfedt  insect  ata«ea,  never  grow  after  once  leaving 
uie  duryaalia.  2.  Kirby  and  Spence'a  "Ento- 
mology.^' 8.  BOTTONX. 

[75220.1— Honae  Sllea.— "Hie  Anatomy, Phv* 
nology.  Morphology,  and  Devdopment  of  the 
Blow-Fly,"  by  B.  Thompeon  Lowne  {R.  H.  Porter)^ 
will  give  as  much  ioformation  on  the  aubjeotaa 
most  people  would  care  to  gain.  It  also  containa 
very   interesting  readfaig  with    ragaid   to  other 

0.  B.  G.  SxxoNS,  H.B.,  Cld. 


[75211.1— No  Bent.— From  your  stetement  it 
appears  that  the  trustees  are  the  parties  who  should 
collect  the  rente  and  distribute  them  amons  the 
family,  and  to  them  you  should  make  your  oaun. 
As  it  IS  probable  they  will  pay  no  attention  to  your 
letters,  you  should  employ  a  respecteble  solicitor ; 
it  will  be  cheaper  for  you  m  the  end. 

Plymouth*  B.So. 


Onb  of  the  large  Chicago  structures,  known  aa 
the  Fair  Building,  is  to  have  a  chimn^  250ft  high. 
It  will  be  made  of  steel  {in.  thick  at  the  bottom, 
gradually  thinning  until  at  the  top  it  is  about  A^* 
m  thickness.  The  Leither  buildmg,  another  now 
under  oonstruetion  in  Chicago,  wiU  sdso  have  a  steel 
chimney,  which  will  be  about  200ft.  high,  and 
dightly  over  10ft.  in  diameter  on  the  outsidei 
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Tk»  number*  mitd  titUa  of  qu»rie»  which  remain  unai^ 
Mwmred  /or  Jive  weeks  are  inaeried  in  thie  liat,  amd  ij  ttiU 
wtmuwered  are  repeated  /our  weeks  o/t«rward$.  We  Incft 
our  readers  wiil  look  over  the  Ust,  amd  send  whit  it^formation 
tkajf  can /or  ike  benefit  o/ their /Mow  contributors* 


747Sa. 
74784. 
747W. 
74746. 
74748. 
74749. 
74766. 
74766. 

74916. 
74»i& 
74919. 
7499S. 

749M. 
74888. 
7494S. 
74946. 
74946. 
7494S. 
74963. 
74907. 


Heteor  Radianti,  p.  891. 
Boiler,  892. 
Electric,  893. 
Electrical.  893. 
Aneroid  Barometer,  893. 
Theatrical  Faints,  893. 
Oem  Pbotos.  893. 
Gear  Wanted,  893. 


Oo|»7right  Manic,  p.  486. 

Stone  or  Baff  Coloiiring  on  Brickwork,  486. 

Tempering  Tbole,  486. 

Turbine,  48IS. 

Oreffoiian  Tones,  485. 

Medical,  488. 

Heel  Ball.  488. 

Gear  on  Worm,  488. 

Fastening  Ooven  of  Greasote  Tanks,  486. 

Trumpeter  dock,  488. 

Tie-Making  ContriTance,  486. 

Opals,  486. 


QUERIES. 


[7B331.]— Epilep8y.<-I  have  out  out  the  answer  to 
^luestion  76138 ;  but  now  find  that  I  have  not  cut  out  the 
name  of  the  gentleman  who  answered— I  think  it  was 
the  "Lydney  Divpenser."  Referring  to  the  drug 
faromideof  potassiam,  "please  stodyln  the  MateiiaMedioa 
of  Homoeopathy  the  secondary  actions  of  each  of  the 
elementary  bodies  of  that  extremely  powerful  drug,  and 
also  of  the  salt  itself."  I  have,  unto  medical  Mtvioe, 
taken  considerable  quantities  of  this  drag,  and  should 
like  to  read  a  short  account  of  its  secondary  effects;  but 
bdng  a  layman,  I  have  not  access  to  the  Materia  Medica. 
Would  the  '*  Lydney  Disoenser "  kindly  give  a  short 
aoeount  of  what  he  hints  at  T- J.  Foskbtt. 

176833.] - Leyden  Jars.— Will  some  of  "ouis" 
answer  the  following  T  A  number  of  jars  of  capacity  K 
Me  ea(di  diarged  to  potential  V ;  they  are  insulated,  and 
knob  of  No.  1  connected  to  outer  coating  of  No.  I,  knob 
of  No.  8  to  coating  of  No.  8,  and  so  on  (this  being  done 
by  inimlating  tongs).  What  is  the  potential  of  n  jars  and 
the  capacity  of  the  battery,  and  is  nottoetotal  quantity 
(a)siiKV;  if  not,  why  not t  Give  full  particulars. 
Can  undentand  terms.— Puzzlid. 

r768S8.]-Sliarpenln8r  Wire.— I  shall  feel  obliged 
if  any  onewiU  infcnn  me  the  best  way  to  sharpen  wire 
like  the  ends  of  wire  nails.  Is  there  a  tool  used  for  that 
puxpoiet   If  BO,  please  expUin  it.--Wiu. 

[76894.]--Perma]ient  Msffn«to.~I  have  a  few 
permanent  magnets,  and  I  wish  to  have  them  stronsly 
i^inetised.  Would  "Sigma,"  Mr.  Bottone,  or  othen 
kindly  put  me  in  the  way  of  getting  some  done  in  as 
simple  a  manner  and  at  as  uttle  cost  as  poeuble.— 
PaiMAirxaT  Maohbt. 

I76W6.]-To  Mr.  Bottone.— Kindly  give  me  sketch, 
witn*dimenaioDs,  size,  snd  weight  of  wire  for  a  motor  of 
abdut  1|  man-power,  also  quantity  of  Ledanch^^  cells 
(agglomerate  furm)  it  will  take  to  drive  it  T  As  I  am  in 
Bxasil.  and  left  all  my  back  numbeni  of  the  **  B  M.'*  in 
Rngland,  I  am  at  a  great  disadvantage.  All  those  I  have 
received  since  I've  been  in  Brasil  have  nothing  to  help 
me.    Thanking  yon  in  anticipation.— BaAziL. 

[76886.VBrowxil]iff  BraBS—I  have  a  sheet  of 
DiBss  Which  I  wish  to  turn  a  deep  brown  or  copper  colour. 
Oan  any  reader  tell  me  of  a  chemical  mixture  to  effect 
this!    I  should  lacquer  it  in  the  usual  manner.— E.  8 


[76337.] -Oaa  Fires. —Will  readen  of  the"E.M.*» 
who  have  had  experience  with  gas  flna  for  domesUo 
purposes,  kindly  advise  me  as  to  best  kind  of  same  for 
warming  a,  room.  9ft.  by  9ft.  by  iaft.t  Axe  gasflres 
healthy  and  effective  ? — Glostzx. 

«  ^^^^^^T;^*?*^'  aauge-Tiibee.-WiU  any  of 
ours  "  tell  me  how  the  tubes  are  bent  for  bourdon  steam- 
gauges  T  I  have  read  «he  int  tractions  given  in  the 
"  E.  M."  about  four  months ;  but  I  have  heard  of 
makers  bending  them  under  iron  rollers,  and  heating 
them  after.  Will  any  reader  tell  me  whether  this  is  right  t 

— AXATXUK.  ^ 

^^i*'!?'^T?'®?**^ff--'^o°^^  »°f  o*  Ott'  wfcden  help 
me  in  the  foliowing  ?  I  have  some  brass  plates  to  freeze 
over  similar  to  that  on  the  centre  of  a  long  case-dock 
fact.  I  can  do  it  with  a  fraesiog  punch  (wWch.  is  about 
thrje-fBghte  on  the  face) ;  but  it  warpe  the  plates,  takes 
such  a  long  time,  and  looks  very  uneven  when  it  iB  done. 
I>*°7pne  could  tell  me  a  better  and  a  quicker  way,  I 
should  be  very  much  obliged. -Dishxabtskbd. 

[75380.]— Bieotrloal— Would  anyone  kindly  oblige 
by  giving  me  a  simple  method  of  determining  the  proper 
strength  of  spring  for  the  contact  breaker  of  a  spark  c^, 
•^•iao an  easy  way  of  attaohiog  vacuum  tubes  to  an 
electro-motor  for  rotation.  —  An oi«o-4axox. 


ftUed  up  by  "  brazing,"  or  other  method  t    If  so,  can  you 
give  me  pvticulars  of  the  process,  and  very  much  oblige  t 

— AXATSDX. 

[76383.]-H^dranIlc  PreaMC-Will  some  cou^ 
teoas  reader  give  mr  the  following  partienlan  T  (a)  What 
is  ue  neatest  pressors  in  pounds  per  square  iadmsed 
in  hydraulic  premes.     (6>  Is  this  msSmnm  pcessuxe 

JSSSi^flS^cr~»  w  tt -0..  wk-'STK 


[76383.1— Folding:  Vetre  Bulea- 1  shall  be 
greatly  ooliged  if  some  kind  reader  will  give  me  (by 
simple  sketdies,  if  necessary)  the  forms  uaed  for  folding 
rules  of  the  mdUe  system.- Mstbic. 

[76884.1-Enslne  Query.— Many  thanks  to  "Vul- 
can "  ana  *'  J.  H."  for  Uie  parUculars  given  in  query 


75111,  No.  1878 ;  but  I  would  like  to  have  the  thickn 
of  copper  to  be  used  for  the  boiler  and  firebox,  where  to 
put  stays,  and  what  pressure  it  would  carry  with  brazed 
loints.  As  I  am  rataer  pinched  for  room,  if  I  made  the 
boiler  Sin.  by  Sin.,  and  deepened  the  firebox,  say,  about 
|in.,  could  I  make  the  flreoox  any  shorter  T— Ax  Axa- 

TBfTB.  ^^ 

[76386.]- liondon  and  Korth-Weetern  I<ooo8. 
—Would  **8t.  Aubyn"  oblige  me  with  sketch  of  last 
tank  engines  boQt  at  Crewe  works  with  outside  cylinders  T 

— DBAUOBTSMAIf. 

[76S86.1-Sleotrioal  Liffhtinff.-Wm  some  kind 
reader  inform  me  how  many  cells  are  required  to  work  a 

lamp  1    The  lamp  is  numbered  -^,  Edison  and  Swan. 

8016 

What  chemicals  and  all  particulars  to  work  the  above 

will  greatly  oblige  an  old  reader.— J.  Dbapbb. 

[76387.]— Fhotogvapbio -Bine  Prlnte.- 1  have 
been  told  there  is  a  process  to  turn  these  black.  I  shall 
be  greatly  obliged  if  any  of  "  ours  "  will  inform  me  how 
it  is  done !— GhtoaaB  Johssov. 

176888.]— Teatins  Bape-Seed  Oil.— How  can  I 
test  rape-seed  oil  to  see  if  any  mineral  oil  has  been  mixed 
with  it  T— Colza. 

[75389.]-Aatro. 'TeleaoopeB.-To  *'F.R.A.8."  ob 
OTHBBs.— I  have  lately  come  into  the  possession  of  two 
telescopes,  and  should  be  glad  of  a  little  information 
concerning  them.  One  is  a  Gregorian  reflector  by  Adams, 
London.  Between  what  dates  was  he  in  business,  and 
was  he  an  optician  of  repute  T  Also,  I  should  hi  glad  to 
know  how  to  calculate  the  magnifying  power.  The  large 
minor  has  a  solar  focus  of  17in.,  the  smaller  one  of  the 
two  specula  a  focus  of  Iftin.,  and  when  adjusted  on  a 
star  they  are  ISIn.  apart  The  high  power  ap  is  about 
llin.  focus.  All  the  speoula  are  In  fine  condition,  and 
although  the  instrument  is  only  84in.  long  with  a  4in. 
mirror,  the  eombtnation  with  small  speculum  and  l}in. 
e.p.  gives  a  power  of  about  140  apparentir,  and  easily 
divides  c  Bootis,  showing  the  discs  p^eotly  separated. 
What  is  the  objection  to  this  form  of  instrument  f  The 
only  drawback  I  have  noticed  is  its  partial  fsilure  at 
nebulie  on  account  of  not  giving  a  suffldentiy  dark  back- 
ground. Can  this  fault  be  remedied,  or  is  it  peculiar  to 
this  form  of  imttrumentT  The  other  telescope  is  by 
Tulley  and  Sons.  Islington.  London.  When  did  this  firm 
flourish  T  The  focal  length  is  unusuallv  great  for  so  small 
an  instrument,  being  8ft.  6In.  with  a  6m.  o.g.  The  body 
of  telescope  is  of  brass,  and  scoewe  apart  in  the  middle. 
The  e.p.'s,  which  are  very  massive,  all  have  the 
diaphrsgm  much  nearer  the  fleld-lens  than  the  eye-lens, 
the  ratio  of  foci  being  from  S*  to  8}  to  1  instead  of  Uie 
modem  8  to  1,  and  the  highest  only  gives  a  power  of 
about  300.  I  am  sure  the  instrument  would  stand  another 
lOO.  Would  it  be  advisable  to  have  a  similar  e.p.  made, 
or  would  a  modern  8  to  1  be  suitable!  Definition  is 
perfect  with  80O.— H.  Wakb. 

[75340  ]  -Tranaformer.- To  Mr.  Bottovb.— I  want 
to  construct  an  induction  coil  to  give  a  large  current  at 
8,500  volts  pressure,  |  to  4  of  an  ampdre.  If  ooesible  I 
want  it  arranged  so  that  it  can  be  worked  from  five  or  six 
accumulators,  or  put  in  sories  with  a  300c  p.  lamp  on  a 
100-Tolt  eleetrio-Iight  dreait.  I  want  to  know  how  I  am 
to  wind  the  primary  so  that  I  can  do  this ;  also  what 
would  be  the  sises  to  use  for  primary  and  secondary,  and 
the  amount  t  Would  it  be  necessarr  to  wind  two  pri- 
maries on  in  parallel,  so  that  it  coula  be  worked  eitner 
with  the  aocumulaton  or  eleetric-light  circuit,  or  what  ? 
I  propoee  having  the  core  made  of  soft  annesJed  iron 
wire.  No.  18,  and  making  it  into  a  bundle  to  about  l^in. 
diameter,  and  bending  each  end  back  over  the  coil  so  as 
to  get  as  great  an  inductive  effect  as  poesible-  Of  course. 
I  shall  use  a  separate  contact-breaker.  I  shall  be  glad 
for  any  information  how  to  make  a  ooadcnser  for  same, 
and  any  instructions  as  to  the  manufacture  of  coil 
tbrounhout,  or  could  any  reader  suggest  a  better  one  to 
give  the  same  output.— 8. 

[76841.] -Dynamo —I  have  a  dynamo  which  should 
give  5  amps.  60  volts,  but  am  not  satisfied  with  its  work- 
ing. Is  it  possible  to  have  too  great  a  weight  of  iron  in 
F.M.  cores  I  The  two  F.M.  cores  weigh  about  86lb.  each, 
of  soft  iron,  aed  with  881b.  of  wire  on  each.  The  armature 
is  of  the  drum  type,  with  181b.  of  wire.  Will  any  reader 
kindly  suggest  any  improvement,  and  oblige  t— Volt. 

[76848.]- Trnfiea^How  are  these  prepared  for  eat> 
faig !  I  have  come  into  the  possession  of  a  botUe  of  them, 
and  have  looked  in  several  books,  but  cannot  find  any 
directions  for  cooking  them.— J.  C.  8. 

[76343.]  -Oae  Oyllndera.— Are  these  adsptable  for 
working  gas-en(pnes  where  no  gas  is  laid  on  T  What  is 
the  capacity  of  thene  cylinders  -  i.e.,  how  many  cubic  feet 
of  gas  can  be  stored  in  a  cylinder  I— Oas  Enoixb. 

[76244.1— Oatenary  Corye.  —  When  a  uniform 
flexible  chain  is  sorpended  from  two  fixed  points  above  a 
plane  of  limited  extent,  it  takes  the  form  of  the  catenary, 
gravity  acting  perpendicular  to  a  straight  line  between  the 
points  of  suiipension.  What  would  be  the  form  of  the 
curve  if  the  two  points  .of  suspension  at  a  height  above 
the  grotmd  equal  to  the  radius  of  the  euth  were  distant 
a  quarter  of  the  circumference  of  the  globe  fr'*m  one 
another,  gravity  no  longer  acting  perpendicular  to  the 
line  between  the  points  of  sutp^ndoD,  but  eonverging  to 
a  point  (centre  of  the  earth )  under  the  middle  of  Uie  Une 
between  the  points.— Eixbtic. 

[75846.1 "  Oat.-I  have  a  favourite  oat,  which  I  believe 
to  be  troubled  with  worms.  Wanted,  a  siipple  and  effi- 
cacious means  of  treatment.— A.  M. 

[76346.1— Karklngra  on  Xarfl.-Would  "F.B.A8." 
or  ur.  Denning  tell  me  the  names  of  the  markingps  on 
Mars  as  drawn  by  De  la  Boe  and  oopted  into  **  Lockyer's 
Lessons  *M  I  refer  to  the  hour-glasi  marking  and  a 
laige  semiciioolar  marking  extending  man  tbanbalf  the 
circumference  of  the  planet  as  seen  in  De  la  Boo^s  draw- 
ing.—H.  A. 

r75847.1-8team  9ollitt«*-^  ^^  •>  boOtng-pati 
troich  lehiatcd  by  a  4|ia.  copper  stclun-€oil,*1r^iiebiaftd 


with  steam  through  a  3in.  pipe  from  the  boiler; 

proMure,  40lb.  I  find  that  when  the  pan  is  filled  vHh 
water  and  steam  turned  on,  the  pressure  in  thetleofi 
sinks  to  0,  and  that  even  when  the  water  is  boffieg 
rapidly  there  is  always  a  diff erenee  of  901b.  betwett  tha 
coil  and  the  boiler.  Naturally  the  9ia.  pipe  is  not  Isigi 
enough  to  give  a  full  supply.  I  should  be  glad  if  any  cf 
your  engineering  readers  can  tell  me  if  there  is  a  lost  of  . 
heat  in  this  plan -whether,  in  faot,  there  is  a  kwi  of  hcst^ 
in  expazdiag  the  steam  In  the  ooiL— Wh.  KaBooASna 


[76848.]-Ontalde  Fainting.— My  eottageisorthe 
Chalet  breed,  with  much  outside  woodwork  triiieh  requini 
frequent  painting.  I  shall  feel  obliged  if  any  reader  win 
say  what  kind  of  paint  would  be  most  servicttsbleb  or  if 
there  is  anything  oetter  than  paint  for  the  purpose  t— , 
Oabl  8aBLDnir. 


[75348.]-Japanninff  Bound  Wire.— wm 
one  inform  me  how  to  T<^pan  neatly  and  quickly  isia. 
lengths  of  No.  14  round  win.  I  hare  tried  warmingthen 
on  a  hot  plate,  and  dipping  them  in  blaok  japan  vanisk,  ■ 
but  it  leaves  an  irregular  and  atioky  surface.  I  have  slm 
tried  drawing  them  when  wann  through  a  dothsatnnSad 
with  japan  varnish,  but  I  cannot  g«t  a  diy  or  hard  ftUn 
surface.  A  better  method,  or  the  name  of  any  other  nsst 
coating  to  prevent  rust,  will  very  much  oblige.— Baomft- 

HOOD. 

[75360.] -Japanning.— I  am  going  to  try  tojsasa 
some  ironwork.  Will  any  of  our  correspondents  oblige 
me  as  to  the  best  japan,  and  the  stoving,  and  the  degne 
of  heat  required  to  bake  eame  1— A.  B. 

[76861.]— Be£rifferation.~HowilallqocflBdcaxbolis  I 

acid  gas  used  to  produce  intense  eold  T  say  to  oool  a  tuik  ' 

of  water,  or  reduce  the    temperature  of  an   ordinaxy  i 
refrigerator  or  ice-chest  1  — Darr bb. 

[75368.1— Bleotrlo  I<irhtinr.— My  sale  shop  is  i 
situate  about  3  0  yards  from  my  f  aetoxy,  where  I  have  a 
3H.P.  .gas-engine.  By  the  aid  of  this  engine,  together 
with  a  dynamo,  can  I  convey  direot  electricity  suffideot 
to  light  up  my  dark  shop,  say  about  lu  lights  f— If  so, 
will  my  present  telephone  wire  answer,  or  most  I  pot 
up  a  new  one  I— Kabl. 

[76258 1-Bleotrio  Engrlne  for  Boat- -Will 
you  kindly  inform  me  what  is  the  smalleit  electrical  ap- 

Saratus  I  can  get  to  drive  a  model  steamer.  9in.  wide,  Bm. 
eep,  and  6ft.  long  t  The  paddlee  are  6|in.  disaetsr, 
and  8iin.  wide.  I  should  not  want  ao  much  power  as  a 
sewing-machine,  I  think.  Some  one  told  me  vou  had 
spoken  of  a  new  kind  of  battery.  The  space  beiag  m 
small,  to  get  at  the  work  when  the  boat  has  all  the 
fittings  in,  it  must  necessaiily  be  amall,  though  I  should 
have  a  good  length,  say  about  12in.  or  Ibin.— Btbavki. 

[7&8&4.]-8naoe  of  Fonr  Dimen8iona.-Whst 
is  the  term  ^'  space  of  four  dimezMiona  "  intended  to 
mean  f  Also  how  past  and  future  time  oan  be  always 
existing ! "  as  stated  by  Frof.  Lodge  in  addrees  on 
mathematics  at  the  British  Asaoeiation  meeting.— Hab. 

[75855.1-Valley  and  Hip  Tilea.— Would  any  of 
our  geometrical  readers  kindly  deacribe  the  method  of 
setting  out  the  angles  of  above,  when  the  pitdi  of  inter- 
secting roofs  is  given  t— Iota. 

[768560-Biver  Pont.— I  want  to  build  mynlf  a 
punt,  will  some  kindxeader  give  me  dimensions  for  one 
16ft.  lonff !  What  shape  are  they,  and  could  I  pot  in 
launch  engine  and  screw  propeller  T— if  so,  what  sise 
screw  T— Bbbwbh. 

[75857.]-Blectrioal.  — I  have  a  large  electriosl 
cylinder  machine,  the  cylinder  of  which  is  llin.  long  ia 
massive  brass  frame,  but  there  is  no  eoniuctor  to  it.  Ttitft 
are  two  large  brass  ban  fixed  on  the  top  b«r  of  the  fram^ 
and  reach  out  about  18in.  Could  I  attach  a  conductor  to 
them  T  If  so,  how  would  be  the  best  way  to  insulate  it,  and 
about  the  sise  tube  it  would  require,  or  could  I  get  one 
ready  made  f  Also  what  sise  spark  ought  I  to  get  from  itt 
The  rubber  is  lOin  long  worlmg  on  a  slide  in  the  bottom 
of  the  frame  similar  to  the  T-rest  of  a  lathe  ^  alto  ths 
way  to  make  the  amalgam  for  the  rubber  T  I  have  two 
bottles  filled  with  braaa  turnings  with  huok  at  the  top^ 
are  they  Ley  den  jars  t-UaAxus. 

[76858.]— "Pnlse"  Tubea- What  it  the  nature  of 
that  coloured  liquid  I  have  seen  inside  a  glas«  tube! 
When  held  in  the  liand  it  will  boil  up,  caused  oy  the  heat. 
— H.  8. 

[75-260.]  -Camera  Obeonra.— Will  anyone  tell  me 
how  I  can  make,  at  small  expense,  a  portable  camera 
obecura  I— Abt  Btodkmt. 

[76360.1-Pitoh  of  Boof.— Whatis  the  lowest  pitch 
for  slated  roof  to  secure  that  rain  wiU  not  be  blown  up 
underneath  T  I  have  a  roef  whose  pitch  ia  on'y  16^,  and 
being  afraid  that  was  too  little  for  slatee,  I  used  corru- 
gated iron,  which  has  been  an  intolerable  nuisance  ever 
since.  Fint,  the  wet  came  m  at  the  nail-holes ;  theie  I 
covered  in  canvas  steep<4  m  tar.  Wet  next  came  in 
under  the  laps.  This  was  eured  with  strips  of  tarred 
canvas,  but  only  after  a  great  deal  of  trouble;  but  then 
the  cundent^ed  moisture  inside  was  nearly  as  bad.  Is 
there  any  oth«r  roofing  material  which  would  be  more 
satisfactory,  and  which  would  be  free  from  the  condensa- 
tion annoyance  !-F.  Cabbb. 

[76861.] -Paper  Wood.— Will  any  reader  kindly 
give  information,  or  sa^  how  I  can  get  information  about 
a  material  ^ich  ii  taking  the  place  of  wood  in  buildings 
and  metal  m  wheels  for  ndlway  carriages  T  It  is  said  to 
be  made  from  paper.— Oak. 

(76863.]— Qramophone.— Will  anyone  state  whether 
a  cheap  mieropboue  or  telephone  will  increase  the  »p*ak- 
ing  power  or  sound  of  gramophone  or  talking  nuumine  ! 

[76808.]— Ghrape-Jnioe,—Oaa  any  chemical  reader 
give  me  the  composition  of  grape- jaicA,  and  state 
whether  it  is  possible  to  prevent  it  term-  ncing  without 
adding  substanoes*  which  may  be  hurtful  to  those  who 
drink  the  juice  t  ^-Patbx. 

[76164.]— Teaat.— Is  yeast  a  plant  or  an  aaim&lt  »^^ 
where  te  the  tine  drawn  between  Te,fetable  ssd  animal  t' 

Mm   B.   D. 


TsK  total  length  of  xailwayt  in  oM(E»tk»  (a 
Canada  9a^9viij  UTof  laat  jmt  itm  13,356  fflUtt. 


Bbt.  4.  1891. 
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•OBBimittitioiii  for  this  depaitmant  moit  be 
to  "  J.  PiKBOB,  KnoUaide,  Tawl,  Lyme  Begia, 


nOBI^ElC  HOCtXX.— Bt  Jamxs  Batstzb. 


Wktu.  [10  +  U 

Whttt  topl*f  and  force  Bluk  to  mate  in  two  morea. 


SoLorxov  TO  1968. 
WMU.  BlacL 


1.  KtQ6. 

9L  BorKtmatea. 


1.  Any. 


mmcaa  to  oobbxbfondbnts. 

Comact Bohitidaa  to  1068 bfG.  OoUina,  H.  Fellowa,  A. 
tfovai,  W.  Jay,  W.  L.  Martin,  8.  B.  H.  (very  good), 
7.  J.  Wardale,  W.  T.  Hurley,  B.  W.  Houghton, 
at,  F.  H.  Gaeat,  and  C.  8.  Bright;  to  1267  by 
H.  (aeoond  aolution),  W.  Jay  (8),  and  C.  8.  Bright 
1  aolntion),  T.  Oncat  (ditto  and  qointuple),  F.  H. 
(ditto  and  qnintaple)  ;  to  U66  and  1265  by  G.  8. 
dal7  entered). 


T 
S.B. 


W^  L.  >LAmTni«— An  omiaaion  wfaioh  we  regret.    It  has 
tSBfMtifled* 

F.  H.  GonsT.— Duals  do  not  count  in  twomoyers,  nor  in 
after  Blaok'a  aecond  move. 


T.  Gwar.— If  a  competitor  in  Solution  Tourney  haa  a 
pnUon  inaeited«  hia  aolution  of  it  will,  of  course,  count, 
•I  abo  aeeond  aolntion  or  duala  if  audi  ahould  exist,  and 
ht  ikoold  atod  them  before  the  fortnight  after  the 
taWaatiop  of  the  problem  haa  expired.  As  the  aame 
ioak  oeoor  in  1267,  whether  Black  more  P  to  Kt  8  or  4 
Ihi7  do  act  eoont  more  than  once. 


VmauL  ia  regarded  hy  an  American  physician, 
Br.  3.  J.  Bomatead,  aa  a  yalnable  therapeutic  agent 
B  ffitarrhal  and  membtanona  croap.  Employed  in 
flbefbm  of  inhalation,  it  is,  he  conaidera,  of  first 
■portanoe  in  the  management  of  the  disease, 
wa^  he  alao  employs  internal  medication.  His 
Mood  of  procedure  in  cases  of  inhalation  is  to 
MO  theTioegar  into  apan,  and  then  put  in  the  pan 
kidki  or  flat  irons  he^ed  in  the  stoTe.  llie  room 
ftoB  aoon  becomes  filled  with  a  dond  of  acetie 
inoor.  A  German  doctor  reports  the  use  of 
MSffiiBfion  with  good  resnlts  in  the  case  of  a  child 
igsd  13  months,  who  was  apparently  dead  when  he 
•■•flailed  in. 


jUrSWSBS  TO  OOSBSSPOHDEHTB. 


Flank  in  the  World.— The 
W.  W.  Lum%berman  gives  an  engraTing  from  a  pho- 
tenaii  of  a  redwood  plank  that  is  16ft.  5in.  wide, 
1ft.  9ia.  long,  and  5in.  thick,  and  is  about  90  per 
•ilQiBar.    It 


was  taken  from  a  tree  36ft.  diameter 
SdOft.  high.  According  to  its  rings,  it  was 
Ihaa  1600  yean  old.  The  tree  was  eat  28ft. 
tttf  gronnd,  and  the  plank  was  hewed  out  of 
fts  stamp,  repneeottng  a  section  taken  from  near 
Ibhsait  to  the  bark.  After  it  was  displaced  it  was 
bvctsd  Vy  Uock  and  tackle,  with  a  looomotiTe  for 

Cr.  In  the  way  of  labour  its  coet  represents  the 
of  two  men  for  a  month,  simply  to  prepare  it 
■  the  xoogh  for  shipment.  To  this  the  cost  of 
must  be  added,  making  a  total  of 
SyOOOdols.  It  was  moved  by  water  to  San 
X  After  being  on  exhibition  some  time,  a 
specially  prepared  to  transport  it  Chicaso. 
nil  was  done  by  cutting  a  slot  in  the  centre  of  a 
iitear,  in  which  stirrup  were  pendent.  The 
llakwttB  fUmctd  on  edge  m  the  slot,  its  lower  edge 
■^  wiUim  a  foot  of  the  ties.  The  plank  wsa  cut 
n  a*  lands  of  the  Elk  Biver  Mill  and  Lumber 
d^ny,  in  Homboldt  County,  Cal.,  is  the  pio- 
Pjttf  off  J.  L.  Har^ter,  of  Eureka,  and  B.  F. 
Voyiii  of  San  Fianoisoo,  and  is  on  exhibition  in 
^  Midb.,  whence  it  may  be  sent  to  East 

end  elaewhere,  to  finally  bring  up  in 
•t  the  World's  Fair.    The  plai3t  shows 
of  growth,  with  riohneas  of  flgrave,  and  a 

k  af  the  highest  quality  of  material  and 

■•  Vn  eSoctaof  Beny  Brothers,  the  vamish  maaa- 
of  Detroiti  oan  seoore* 


•  ♦♦ 


\*  An  eommumioationt  thcutd  he  oMruttA  to  A*  Enrroa 
<t^l*«SvouaBJdaoHAno,88S,^«raiMi,  W*0. 

HINTS  TO  GOBRBSPONDSNTB. 

1.  Write  on  one  aide  of  the  paper  only,  and  put  drawmga 
foe  illuatrationa  on  aeparate  piecea  of  paper.  2.  Pottitlea 
to  qneriea,  and  when  answenng  aueriea,  put  the  numben 
aa  well  aa  the  titlea  of  the  quenea  to  whioh  the  replies 
refer.  8.  No  ohaigeia  made  for  inaerting  letters,  qnenea. 
or  repliea.  4.  Lettera  or  qneriea  asking  for  admaaea  ox 
manufacturers  or  coneBuondenta,  or  where  toola  or  other 
artiolea  can  be  pnrohaaed,  or  repliea  giving  aueh  informa- 
tion, cannot  be  inserted  except  aa  adtrertiaementa.  6.  No 
Sneation  aaking  for  educational  or  adentiflc  iaf onnation 
\  anawered  through  the  post.  6.  Lettera  aent  to  oocre- 
apoadenta,  under  oorer  to  the  Editor,  are  not  forwarded, 
and  the  namea  of  oorreapondents  are  not  given  to  in- 
quirers. 

%*  Attention  is  eepedally  drawn  to  hint  No.  4.  Tlie 
apaoe  devoted  to  lettm,  queries,  and  repliea  is  meant  for 
the  gmeral  ffood,  and  it  ia  not  fair  to  oooupj  it  with 
(ineanona  anon  aa  are  fiidicated  above,  whioh  are  only  of 
mdividual  interest,  and  which,  if  not  advertiaementa  in 
thenaelvea,  lead  to  repliea  which  are.  The  **  Sixpennv 
BaleCkdumn"  offers  a  cheap  meaaa  of  obtaining  auoh 
information,  and  we  truat  our  readera  will  avail  them- 
aelvea  of  it. 

Tb»  following  are  the  initiala,  fte.,  of  lettera  to  hand  up 
to  Wedneaday  evening,  8epte&ib«r  9,  and  unaoknow- 
ledged  elaewhere  :— 

B.  Baawnr.-^W.  Sharp. -<  A.  D.— Trial.- Spring.— 
M.  A.— Ira  G.  Leek.  -  Nan.— W.H.  Hilligan.— A.  B.  C. 
— E.  E.  B.— Tt«>'— C.  B.— Pcdala.— W.  H.  8.  Monok. 
—X.  Y.— A.  B.  Ifackett.— Jas.  Ferriday. 

A.  H.  M.  (The  air  used  in  playing  ptpe-orefana  may  be 
said  to  be  "compressed,"  aa  the  beilowB  is  weighted^ 
and  must  supply  the  wind  at  a  ateady  pressure, 
varying  with  the  kind  of  pipes  it  has  to  blow— 
much  more  for  reeda  than  for  flue-pipea  ;  but  it 
muat  be  steady.  In  the  harmonium  and  uie  American 
organ,  the  air  is  only  such  pzeeanre  aa  can  be  imparted 
by  the  player'a  foot ;  in  ftot.  much  of  the  art  of  really 
*' playing"  the  harmonium  depends  on  the  skill  of  the 
musician  in  working  the  treadlea  to  aupply  the  wind. 
The  "  machine  for  oompresaing  air"  which  you  have 
deaigned  is  not  wanted  for  any  of  the  instruments 
whicn  come  under  the  title  '*  organ."  In  a  pipe-organ, 
the  preasnre  of  wind  variea  from,  aay,  2|in.  tolOin., 
but  aeparate  be'lowa  have  to  be  used  for  the  different 
preaaurea,  aa  pipea  voiced  and  tuned  on  a  low  preaaure 
of  wind  would  go  altogether  wrong— be  over-blown— 
on  higher  pressures.  -J.  R.  8.  (Dr.  Percy's  work  on 
Iron  and  Steel,  John  Murray,  will  give  all  the  in- 
formation needed  about  malleable  iron.  Lockwood  and 
Son  and  Collins  and  Son  also  pobliah  worka  at  a  lower 
price,  whioh  contain  the  description  of  auoh  metal.  As 
to  :the  practical  operations  of  casting  and  annealing, 
much  information  may  bo  found  in  back  volumes.)— 
CuBB.  (The  work  ia  already  done  in  tablea  to  be  found 
in  the  pocket  booka.  Multiply  the  sectional  area  by 
the  length,  and  you  have  toe  content ;  but  what  do 
you  mean  by  "  cubic  capaeity  "  in  such  aqueation  !  Is 
it  a  puzzle  T) -WBI88KOP7.  (Both.)-W.  F.  M.  H. 
(Fleaae  aee  indicea  for  electric  aoarf-pina,  and  auitable 
batteriea  for  uae  with  them.)— Dar  Bat  st  (See 
indices  for  references  to  many  deeoriptiona  of  a  -itable 
batteriea.  The  ordinary  LedanohiS  ia  good  enoui^h 
for  most  installations  of  electric  bells ;  but  if  it  must  be 
a  dry  battery,  full  information  will  be  found  in  back 
volumes.)— Ova  iw  DAaxNaas.  tFleaae  consult  the 
index  to  be  published  next  week.  Ton  will  find  refer- 
encea  to  pagea  on  which  all  the  information  you  reqnire 
can  be  found.  The  chromic-acid  battery  ia  about  the 
beat  to  otve  a  light  for  ao  long  aa  ten  minutea :  the 
Ledands^  will  do  it  for  a  minute  or  two.)— F.  W.  W. 
(Cannot  you  find  what  you  require  in  the  artidea  on 
Telephonea  we  have  recently  given  I  You  will  not  need 
more  than  two  line  wires.!— ArpaaxTioB.  (Do  not 
underatand  the  **  triangular  oarreL"  "What  aort  of  a 
thingia  it,  and  what  has  **  steam  "  to  do  with  it  T  You 
cannot  be  too  deflmte  in  asking  questions.  Why  not 
have  aent  a  aketch  or  diagram  of  the  "triangulsir 
barrel"  which  ia  aaid  to  burst  on  rerolvina;  it  T  &ave 
you  made  one  and  tried  the  experiment  T)  — Babob.  (De- 
acription  given  not  long  ago  A  piece  ox  twiated  catgut 
actedon  by  theairmoveatheflaiurea.  Itawellainmoiat 
air  and  ahrinka  when  the  air  la  dry.  See  indicea.)— Am 
Ambtbubb.  (Presumably  yon  mean  lacquer.  It  is  put 
on  after  the  nietal  is  polished,  and  acta  aa  a  preaerra^ 
tive  againat  the  action  of  the  air.)— B.  B.  (xou  give 
aa  an  addreaa  the  Tower  of  London,  within  easy  wiuk- 
ing  diatance  of  the  very  diatriot  in  whioh  you  can  pnr- 
chaaa  all  you  want— though  it  ia  not  quite  certain  what 
that  la.  All  eleotrotypera'  materiala  can  be  obtained  in 
Qerkenwell;  bat  pleaae  read  the  '  Hints  to  Gorro- 
apondents  "  printed  above.)— B.  O.  (If  the  engraung 
la  damped  thoroughly  and  "  ironed  out "  with  a  warm 
flat  iron  over  paper  or  cloth,  the  oroases  will  come  out 
aa  well  aa  can  be  expected.)- Br akmbbbb.  (It  ia 
mainly  a  matter  of  will  power,  unleea  there  ia  some 
diaeane,  whioh  ia  evidently  not  your  case.  Speak 
alcwly-thatiaall.)-W.  Q.  C.  (See  indicea  forrefer- 
enoea  to  the  aubjeet  in  back  volumea,  and  procure  a 
textbook.  The  atronger  current  ia  the  batter.  S. 
Throughout  the  whole  substance,  and  vanishea  when  the 
exdting  current  ia  removed  aa  yon  can  aee  in  an  eleo- 
triobeU.  Steeliarequiredfor  making  permanent  mag' 
neta.  8.  Boughiy  the  oondnctivity  of  aluminium  wire  Is 
about  half  that  of  copper,  rather  more  -say  aa  SO  to 
90.  i.  No;  quicksilver  w  kept  in  iron  bottles.)— Oxboa. 
(It  ia  not  an  examination  -merely  an  admiaaion  to  an 
inatitntion.  Apply  to  the  Secretary,  at  10,  Victoria- 
chambera.  S.W.,  for  partieolara  aa  to  membership  of 
the  Institution  of  Mechanical  Bngineers.)- Pbbflbxbd 
HouaawiFB.  (Hie  marble  will  moat  likely  require 
grinding  and  re-poli»hing,  but  try  the  effect  of  a 
**  Mate  "  of  quicklime  for  a  few  minutea, 
ana  then  rub  with  a  rag  mniatened  with 
benBoMne.)  —  Tbabo  Ctxbo.  (There  are  aeveral 
pedal  attaohmenta  to  pianoa  in  the  market,  which 
any  musical  inatrument  dealer   ought  to   be   able 


toaupniy.  Aa  to  booka^rocure  eatalogaea  from  such 
publiehera  aa  Novello,  Booaey,  and  otnen.)— Exttir- 
oman.  (We  do  not  know  what  ia  meant  by  ue  patent 
extin^mahar.  Snrelyithaa  some  other  name.  Foa- 
aibly  It  ia  Defriea.  The  majority  of  auoh  lampa  are 
made  in  Birmingham,  with  the  exception  of 
thoae  whioh  come  ttom.  abroad.  The  oueation 
ia  of  no  interest  to  readers.  Probaoly  an 
advertisement  in  the  Wanted  Column  would  bring 
you  the  information  required.)  —  Hbobaxio.  fAt 
any  of  the  dealers  in  clockwork  in  Clerkenwell.  See 
"  Hints  *'  above.)— Tbohab  Faxxb.  (Instruct  a  broker 
to  invest  it  in  watever  stock  you  prefer.  You  cannot 
do  what  you  suggest.)- Whbblbb  akd  Sov.  (We  do 
not  know,  and  the  matter  is  not  of  sniBcient  intereat  ta 
insert  the  query.  We  do  not  know  where  to  flxid 
statistics  about  the  number  of  different  kinds  of  railway- 
waggon  wheda  manufactured  in  England  jearly.)— 
HAaMOHT.  (A  boy  of  eleven  will  have  no  difficulty  in 
learning  to  play  an  ordinary  comet,  aa  far  aa  aiae  ia 
concerned. )  —A  Coxstaht  Bb adkb.  (Pleaae  see  indicea. 
Full  directiona  have  been  frequently  given.) — 
F.  E.  C.  C.  (You  muat  atate  exactly  what  you  mean. 
The  bottle  bichromate  battery  haa  been  described  many 
timea.)— Vita,  C.  A.  M.    (In  type.) 


GKentlemen,— If  your  constitutions  are  enfeebled 

throuf^b  OTcrwork  or  worrr,  oa«  of  Mr.  HamtM*  Elratroptthic  Belt* 
will  (pcvdily  rrttore  70a  to  hralth,  ■trnifth,  and  rifroor.  The  mild 
continuoiu  cnrrenU  of  electricity,  which  thcT  are  ^ukrantfed  to  im- 
perceptibly  j^nerate,  will  most  aMnredly  vitaliK  vrery  or^an,  senr*, 
asd  muBcle  of  the  1mm  y.  Theae  are  not  raah  ttatemeata,  but  are  actual 
facta  based  on  many  years  practical  experience,  and  can  be  eonftrmed 
br  tbonaaadf  of  Itrin^  witawaea.  Th«  Medical  Batterr  Company, 
Limited,  publish  faratta)  a  book  containing  hnadreda  or  nntobcitea 
tr'timoniala,  the  original!  of  which  may  be  peraonally  inapccted  at 
their  Rlvctropathic  and  Zander  Institute,  &Z,  Oxfurd-atrect,  London, 
W.  Tbey  have  been  written  by  all  claaaea  of  men  and  women,  who 
have  been  completely  cured  of  nerroua  and  rheumatic  aflectiona,  liver 
and  kidney  diaordera,  organic  and  other  deranvementa,  by  rimply 
wea/iaic  thetc  inrif  oratinr,  h'^lth- restoring  appLiancea.  All  who  are 
able  to  call  and  avail  themaeWea  of  a  free  prr'oaal  confultation, 
should  do  so  as  soon  aa  poaaible,  and  theac  who  cannot  call  abould 
write  atone*  for  descriptive  pamphlet  and  book  of  testimoniala,  wbiclk 
will  be  sent  gratis  and  post  paid  to  an?  address  on  application.  All 
communications  are  rei^atded  aa  private  and  confidential. 

0HABOB8   rOB   ADVEETISIVe. 

a.  A. 

Thirty  Wsrds  t  a 

BT«yAddltiMslllffktW«4s Of 

Preat  Purt  AdvartUraMSto  PIt*  8hUUn««   or  tha  f  ral  40  werAa 

aftarimrda  M.  ptr  line.    Puaffraph  Adv«rtlaem«nto  Ob«  BhilUafpov 

is*.    No  Pront  Paga  or  Paraarapb  Advartiscmeat  iaaarted  for  Um 

haa  flvo  SkUUaKi.-  Rcdnead  Urma  for  aartca  of  mora  thaa  ilB 

aMxtieaa  may  bt  aaetTtalaad  oa  applieatioa  to  tha  PabUabw. 

ADVSETIBBMBMTSIa  IXCHAVOB  COLyilM— far 

■.4. 

Twaatj-fenr  Worte         0   1 

Par  arary  caMMdlag  Mffkt  Wards  0   1 

AOVBETlBBMBim  tatba  SIXFBVHT  8ALB  COLUICK 

«;  d. 

■Utaaa  Wards        ..0   8 

Par  ovary  aaecMdiaf  Bfkt  Wards  ••     0   I 

*,*  It  mast  ba  bona  ia  ailad  that  no  Dlaplayad  Adrartlsamsats  asm 
appaar  ia  tha  "  Bixpeaay  Bala  Colnaaa."  AU  AdvartiaaaMata  mast  be 
9rapald:  aa  radactioa  is  made  oa  rapaatad  iaaertioaa,  aad  ia  easoa 
vhtra  tiia  aauraat  scat  aseaads  Oaa  BhiUiaf  ,  the  Publiahar  wwald  ba 
rrateM  If  a  P.0.0.  eoald  ba  aaat,  aad  not  atampa.    Btaaaps,  baawfar 

SraferablT  balf^aay  stampa),  may  ba  saat  wbara  it  is  iacaavaaiaat  to 
tala  P.O.O.'s. 

Tba  addraai  is  iaelndsd  aa  part  af  tba  AdTartlssmaat,  aad  abargad 
f»' 

Advarttaamaats  aavsl  raaab  tba  OOea  by  1  p.K.  aa  Wfdaaaday  U 
iasnra  inaoviiaa  ta  tba  fanovrfac  Prlday's  aambsr. 


tXRMS    OF   8UB8C&IPTI0B. 

PATABLV    Of    ADVAJICB. 

•s.  Si.  far  8U  Maatbs  sad  lis.  for  Twalva  Maatbs,  past  fras  ta  say 
jatt  af  tba  Halted  Klafdom.  Per  tba  Ualtad  SutM,  Ua.  ar  Sdat 
Jlc.  sold ;  ta  Praaaa  ar  Balftaak  laa.,  or  ISf.  0Oe. :  ta  udla  (rla 
Srtadial),  Ifia.  M. :  ta  Maw  Baalsad,  tba  Caps,  tba  Woat  ladias,  Osaada* 
Vava  Beatla,  Xatal,  or  aay  af  tba  Aastrabaa  Calaaiaa,  IBs. 


Tba  raaalttaaea  sboald  ba  Mada  byPaatOftcaOrdar. 

.aaaat  ba  aaat  aat  of  tba  Oaltad  Klagdom  by  tbs  erdlaary  aawspapar 
poat,  bat  mast  ba  raasittsd  (br  at  tba  rata  af  Id.  aaob  fcs  cerar  artro 

oaataga. 

llaaBrs.JAXMW.QvaB»sad  Ca.  af  IM,  Cbastaat-steaa^  Pblla' 
ialpbla,  ara  antberlsad  to  racalva  sabaeriptiaas  tar  tba  Uaitad  Btatae 
for  tbaXNOLISH  MBCBAMIC,  at  tba  rate  af  S  dola.  Me.  fold, •« 
Tbirtaaa  BhilUafs  par  aaaaa,  past  tnm.  Tba  eopiaa  wiU  ba  (brwardae 
dlraet  by  mail  fram  tba  pabliahiaf  aftea  la  Laadoa.  AD  sabsolp- 
tiaas  wlU  eaaamaaoa  with  tba  anmbar  flrat  isaaad  altar  tba  raaaipt  off 
tba  BubscrlpUoa.  If  back  aambara  ara  raqairad  to  eomplats  Talassa^ 
ibar  mast  ba  paid  (br  al  tba  rata  af  Id.  taeh  aapy,  tai  ^ 

^■tef« 


▼aU.  ZXIT.,   ZZX.  XXXll.,   XXXTU  ZXXIX.,  XL-  XX4X., 

XLiiu  xtrr.,    XLV,  xlvi.,  xlviii.   xiit.,  1^  u^ 

LII.,  aad  LIII.,  boaad  Im  clatb,  7a.  aacb.    Paat  f^aa,  Ts.  Id. 

All  tba  otbar  baaad  valaaaas  ara  aat  af  ariat.  Babaoribars  aramld 
da  wall  to  erdar  valamoa  ss  soon  aa  poaoiols  alter  tba  eoaclasioa  af 
aacb  baif-yaarly  Tolasaa  ia  Pabraary  aad  Aaaast,  as  ealy  a  limited 
aambar  ara  baaad  ap.  aad  tbase  soea  ran  aat  af  priat.  Meat  af  «ar 
back  aambara  aaaba  bad  siaffly,  price  Id.  each,  tbroagbaav 
acllar  or  aawfafaat.  ar  t^jd.  aacb,  poat  tx9»  fram  tbaaflsala 
ladaz  aambdrs,  wUob  are  Id.  each,  ar  post  f^aa,  IH*) 

Indexes  to  Vol.  XLTX.,  aad  to  aibaea nant  vola.,  9d.  aacb,  or  pest 
free  S)d.    Cases  for  bindina,  Is.  6d.  each . 


VOnCB   TO   BTTB80KIBSB8. 

BwkseKbafs  rseaialai  fbair  eopiea  dlraet  fram  tta  aSsa  sia 
reoaestsd  ta  abMrva  that  the  last  aamber  of  the  term  ler  waleb  tbelr 
tabeeriptioa  U  paid  wtU  ba  Ibrwardad  ta  tbam  la  a  Pura  Wrspaea, 
ia  aa  Utimatiea  that  a  fresb  reaaltlaaea  is  aaaaasary  tf  it  la  daslrad  ta 
eaatiaaa  the  aabaerlptlaa. 


Bupture.— Dr.  Koriey  writes  an  Bnanlrer: 

— ''If  fou  arc  ruptured  by  all  meaas  consult  J.  A.  SHLRMAN,  the 
Hernia  Specialist.  He  haa  the  moat  perfect  treatment  I  have  ever 
met  with."  He  can  ba  aaen  dailv  at  hla  Coaaultatioa  OAceiL  St, 
Chaaoary-laae.  London.  Would  aa«ise  you  to  write  for  his  Book  oa 
Kuptut*.  poat  fr»e.  7d.  ^ 

HoUoway'B  PUIb  dear  the  furred  toppie,  and  act 

as  a  wholeaome  atimulant  to  tba  liver,  and  as  a  aentle  aperient  to  ua 
bowela.  Tbey  are  the  beat  kaowa  aatidoiea  for  waat  of  •PP^lw, 
aansca,  flatulency,  heartburn,  laaffuor,  deprvwioo.  and  that  apatUy 
ao  cbaracuriatic  of  chronic  deraaaement  of  the  digeslioa. 


LECTURES  ON  MECHANICAL 
BN'GINEERIHO  AMD  WORX9HOP  TRAlKIMO.  -  Tba 
b\  aNlNO  CLASSES  at  Kia«s  CoUejetftraad),  London,  adjaiattff 
Somerset  Houws,  KE-OPEK*  oa  OCTOBER  5  for  above,  aad  for 
General.  Commercial,  and  University  Education,  f  i  a  I  for  prospectus 
to  the  8eercUry-J.  W.  CUNMINOHAM. 
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Skpt.  4,  Wil. 


OUB   EXCHAHOE   OOITTME. 


Th0  ohwrg$  for  Bxehanff4  N6tio$9  m  Zd.  fvr  th$  Jhr$t 
24  wordt,  and  Zd,  for  §9ery  9ueu$ding  8  %»wrdi. 

Stamp  OolleotioQ  wanted.    Will  ^ve  good  exeh%fur«- 

AIm  wiUesehaac*  Di7rttC4.TU  with  eoUvctor.— EDfTAan  W.  Dkokt, 
lift,  UoltinaB-«tr«et,  Hull. 

A  ^r  1117  Treadle  Xiathe,  6|  centre,  Sft.  riin.  bed- 

riiiyor<*^i 'luck,  two  tooU.    iixcb»ai(e.— C.  L.  G.,  M,   nlghCroM, 
Three  5'n.  OTlinders,  flin.  ohroke,  all  bored  and  faoed 

Vnr  pUtnn  rAlve*.  for  Lanach  Ea.;ine  or  Boiler.— Lbitk,  6,  Trafhlffv- 
«tr«et,  Grofneck. 

Oorreot  Trade  Fomitila  for  Fralt  Presenrlnv 

nr  RorTbCfl.  Kz'*h«i««>  vf  Btwii*,  Toola,  Coihinii,  aaythiag  ntefar 
— MiCBAiM,  IS*),  Gtoti«-roMl|  MilB-ead,  Loadon,  B. 

Wanted,  9}in.  Slile-reat,  modem  tool,  in  good  condi- 

tioB.  Rs*tMBce  Booc4  oB  Etaaricity.— Smitm,  3,  BowUag  Oreca- 
row,  Woolwieh. 

Corap  et>|>>ot  of  Patterns  for  pair  of  l}tn.  by  9}in. 

HnriiAitil  ra^inri  "What  off<rs?  Witnted,  Aatnh«rp;  will  giva 
littta  c«al)  —y.  Bamfobd,  Woodnetti,  WoodMad-rowi,  Flixum. 

Blaekunith*!  BellO'weto  ezohmnge  for  Portable  Forge, 

or  ofTifr*.— M4NMIK0,  M>i,  Cambcrwelt-xrorc. 

lATge  Quantity  of  flnt-«laa«  Bleotrioal  Apparatus 

aad  8k4LI  Liraa  lor  esoh^aite-    Waaud,  Dr«M  Suit,  ^ia.  Ordtaary, 
«r  SUlvtj,  Ji-welrr;  or   what    offer*?— HraiaT  Smith,  9d,  Maaor- 
roal,  Stuke  Newiaictoa,  N. 

Chaxaber  Or&an  for  exchange.    To  be  seen  at— 14, 

!•)  p-»treit,  Ken  i*h  Tii«B. 

Wanted,  83if-«rting  Screw-cutting  Lathe,  about  8|in. 

natrc)!.  Eich^a^e  diMmuad  fratnn  ctt«hioa-tira  SArcrv,  aearly  aew. 
— Walkib.  41,  fct.  Helea'a,  Irswich. 

318  numben  of    "  Fn^lish  Ueohanlo."    What 

offers  la  ex«>h«B<c?  Al«o  **  Wnrk  "  aad  others.  List  aad  partleulara, 
— W.,  Ul,  L'Btaa  BoBlerard,  NottiaKbam. 

Microeoopio  —  Wanted,    mounted    and  unmounted, 

OHjecta  of  cTvrj  deocriptioa  ;  repiectally  Cockchafers,  C^eketa.  Saw> 
film,  Horaets.  Tjncusta.  Foreiga  exchaa)(es  tarited.  —  HaaaT 
Bbblob,  Pramliaiham,  Soffolk. 

Wanted.     "  Ohemioal      Industry     Society's 

J' uraal."  flrst  via"  vols-.  ''Chemical  Journal,  some  early  roU., 
*'  Mind."  Volt.  I.  to  VIII.-Ga*T,  42,  Uaioa-street.  Aberdeea. 

Safety  Bioyole,  in  good^oondltion.    Will  exchange 

for  ««od  Lath*,  abovt  Su.  caatm  with  iron  bed.— J.  Mat,  ilmart'e 
Hill,  Peasharat,  near  Toabridfc,  Kent. 

Wixushurst  Maohine,  17in.  diioi,  pretty  pattern, 

Inxa  jars,  takea  first  prite  at  the  r«e«at  ezhlbitioa,  Axrieultaral 
Hall.    Uffen  to  £4  Talue.— Ramdlb,  Crowa>street,  Ketteria^. 

Wanted,  a  three  or  four-jaw  Chuck  to  fit  1}  Whit- 
worth's  thread,  aad  Stocks  aad  Dice,  |  to  |.— MATuaa,  Rhallt  House, 
Welshpool. 

What  offers  for  eight-cdled  Blohromate  Battery  P 

eiffht  ziacB,  IC  rarbons,  sise  each  lOin.  by  Ciu  by  Jia.,  guttapercha 
cells.    Value  £5.— J.  Michol,  Parton,  Cumberlaad. 

221b.    Ohlorata    Potash,    Lime-Light  Burner, 

Electric  Bell  aad  Battery,  Ammeter,  larRe  Blectro-Maffaet.  Fletcher's 
Foot  Bellows  aad  Blow-pip«,  60  Mechaaie's  Tool*.  100  Coppered 
Carboas,  heavy  turard  Pullry,  10  by  6,  Olaticrs'  Diamond.  What 
«ffers  ?— Clabk,  Branastoae>gate,  Leloceter. 

New  ICedioal  Ooil,   complete,  lib.  34  S.C.  Wire, 

Electro-Motor,  *c.    Offers  to— F.  Draa,  3,  PAul's-terrace,  Truro. 

Will  exchange  Bleotrioal  Lioooxnotlwe,  scale  l|in. 

motor-coaaectloK  rods,  ftc,  total  welaht  i76lb ,  made  in  steel,  for 
.^ood   Tricycle— Huraber  or  Radce's— ia    perfect  eonditioa.    Write 
for  particulars.— B.  H.  M.,  18,  Maisoa  Dieu-road,  Dorer. 

53in.  Ordinary,  balls  front  wheel,  hollow  parts, 

•troaff  niachiae.  Maetcal  or  other  eacbaoKe  to  value  of  25s.— 9, 
Catherina -terrace,  Laasdowae-road,  Claf  ham. 

Bleotrioal  Cylinder  Kachine,  Leyden  jara  and 

aceeseortes.  laductioa  CuiL  Batteriro,  aad  Motor.  iSachaage  Safety 
«Bieyie,  or  offer*.— H  ,  Si,  Cardiffan-rcad,  Uld  Ford,  £. 

Lathe  wanted,  with   slide-rest.    Xxohange   diamond 

-fiArcTT,  aolid  tired,  balls  all  over,  eicept  head  ;  or  offers.— Bictt  lb, 
41,  Goldney-road,  Harrow-road,  W. 


Wanted,  good  Sorew-cutting  and  Turning  Lathe.    Bx- 

chaaffe  SAruTT    Bicyclb,    cnshioa    lire*,   balls  throughout,  value 
XS  lOs.- iO,  Rate liffe- road,  Romford-road,  Foreti  Gate. 


Wanted,  Harmonium,  American   Or^an,  or  Moiiieal 

Oox  out  of  repair;   cheap.    Eachaage.- HABaiMu,  19d,   UuUoway- 
^road. 

London  made  I<ever  Calendar  Watoh.  hindaome 

design,  with  compeavatian  balaace   work  inc  ia  fa^e,  c«aire  •^oDd«, 


flat  crysUl  gUea,    with    gold    garter    at    back    of   case :   com  £:jl> 
Wanted,  4|ia. "  -  •     -  "■        ~  •  - 

Claptoa 


Scrcw-cutiiag  Lathe.— ST>ru«Ms,  87,  £ldeVflcld-ru«d, 


Coll  and  Battery.    Exchange  offera.— E.,  Heavitree 

Park  Lodge,  aear  Exeter. 

Voltmeter,  100  volts :  Ampi^re-meter,  20  ampdrea. 

•SzchMBgif  fur  Kagiae  or  Latbe  Caatiaga,  or  oif«rs.— JAXsa  Gibbohb, 
HHelcy,  Tets  worth,  Oaoa. 

Correct  Trade  Formula  for  Frutt  Preserving- 

\%  BoTT's^  F.«ch4ase  for  Huoks,  Tool*,  &c  — MicttniM,  I'ZU,  lllobe- 
road,  Mile  En-*,  London,  E 

What  offers  21  vols,  of  "Biiflrlisb  Meoh  mlc." 

tiniformlr  bound,  VJ  vuU.  "Mechanic's  Htm»t\ue,"  ditto.  Ki.i<lit's 
•'Dicttoaary  of  Mfchatiics,"  aUo  a  smalL  library  of  Astruaomical 
Works —2d$,  Humbfritone-road,  Leiceiur. 

Small  Spark  Holl  io  exchange  for  lot  of  Organette 

Mmic  or  Ssmail  Dynacno.- William  Tavlub,  17,  Bi»hup  street, 
Dublia. 

Wanted,  set  Oas-Engine  Castings  in  exchange  for  4} 

centre  Lathe  Hrads.  R^st,  and  3ft.  bed.  Planed  -UabcoBT,  125), 
Lordship* lane,  Dulwich. 

100  plaia  Photo.  Lantern  Slides,  including  swpcp 

and  whitewBsher.  hfp-bwat,  &j.  Otters.- U.  K.  baaiMrru.^*,  4,  litU- 
.  «ide-road,  TuUe  Hill 

Fret-saw  Kachine,  fitted  with  hand  wheel.    Will 

m  on  any  table  Offur  o  rachanfce  Dynamo.- Paioc,  21,  Kernhead- 
load,  Paddington,  London. 

Bleotric  Lamps.- Three  dosen  1  to  ivolta;  foar, 

-€  »olu.  Carbon  fllaoiriil.  Nipw  Offers  wanted  for  lot.— Pajot,  .il, 
J'ernhead-road,  Paddington,  London. 

Dulcimer,  84  wiren,  well-made  and  perfect  instru- 
ment. Exi'hAiiKe  for  Dynamo  or  offers. — Paiac,  2^,  Kprnheaa-roaJ, 
Paddinfcton,  Lond'-n. 

Exchange  crystal  faced  Silver  G-eneva  Wa-ch' 

■f^iod  order,  for  Sewimr-Machiae,  C^rj.^l,  L'omrh,  T*t»le,  or  Chairs, 
or  other  offers.— Ill,  Latcbmere-ruad,  Battcrsea. 

Splendid   Screw    Propeller,    three  bUde-^,   22in 

liiamclcr.  lOm.  ijitch.  Will  eithi.**;*  Hsipty  or  Tric\cle,  ar  offer*  — 
Edwabd  GLoccm,  2,  Euat-atrcrt,  Htjsfuid. 


Oent*s  Silver  Watoh,  hnnter,  fully  jesrellel.  Ex- 
chance  Ponltrv.  Also  steam  Donkey  Pump,  Sia.  ram.  Offers.— W., 
3S,  Lower-road,  Rothcrbithe. 

Gk>od  Student's  Hicroscope  wanted,  in  ex<*hanre  for  a 

romhined  Phot««raphte  Cimbba  aad  Ealanriat  Laatera.— Uabold 
H.  WoouDOR,  Sn,  Howsoa-road,  Brockley,  Loadon,  S  E. 

Wanted,  a  Magic  Lantern  without  Leases  for  4|  Con- 

dbxsbb:  also  4  or  S  wick  Lamp.     State  waata.- FHOTooBAraia, 
Rauads,  Northantt. 

Wanted,  small  Lathe.    Exchange  Bleotrio  Alarum 

Clock,  eomnlete,  wi<h  elertrie  lamp  aad  cells.  Wakes  sleeper  and 
lights  ap  bedroom,  ralue  6d«.— Bbbslbt,  Laaglay,  Slough 

Two  vols.  Bums'  Poems,  first  edition,  1794, 15  vols. 

Bell's  *' BritUh  Theatre,"  3  vols.  '<Bhake*pcare 'and  His  Frieada." 
What  offers  ?— OaaroBTa,  Chemist,  Brook -hiU,  SheAeld. 

Beale*s  "How   to  Work    with   the  Kioro- 

scopB,"  last  editioa,  eostlOs.  Eachaafe  for  Field  Glass  or  offers.— 
Chas.  SaoTBV,  Low  Streetf ate,  Gateshead. 

Ificrosoope  wanted  to  value  of  about  £5.    Will  offi*r 

good  eBchaace  aad  part  cash  to  the  above  amouai.— Address,  35, 
High-straet,  Hill  Top,  WestBromwich. 

Sewinff  Kaohine,  powerful,  Singer  treadle,  suit- 
able for  heavy  work.  Waat  boys'  clothiac,  house  liaea,  or  aaythiag 
asaftil.— Jas.  Rbbs,  37,  Pecl-itrect,  Bimlagham. 

"  BnffUsh  Keohanlo,  Tola.  XXXin.  to  Ln., 

oomplete  with  iadex,  uabonad.  ff«M4  eonditioa.  Exchange  for  Star 
Mloroscopa.— MioDLBTOB,  4,  Doleliffe-road,  Mezboroagh. 

Small  Hiile,  takes  880  oartridge,  used  three  times,  in 

waterproof  bag,  coat  8Aa.  Also  email  Horisoatal  Eagiac,  3|ia.  bore. 
4ia.  atmke,  ea  heavy  metal  bedplate,  tamed  flywheel,  two  brass 
piston  rings.    What  offers  ?-*A.  Bacon,  Intake,  SheSeld. 

What  offers  Buhmkorff  Coil  and  Battery,  fn'th 

eondeaacf,  cost  £4  4a ,  also  nearly  aew  Weir  Sewiag  Machine,  perfect 
workiag  order.    Eachaage  bb)  thing  useful.— G ax  irew,  Chelmsfbrd. 

Exchange  Induotion  Coil.  ^in.  spark,  two  quirt 

Buosea  cells,  new,  small  slow  combustloa  Stove,  aew,  Electric  Bell 
Bad  Battery,  bU  ia  good  coadttioa  ^aated,  i3in.  Griadstoaa,  or 
offers.- RossBLt,  Castle  Doaington,  Derby. 

62in.  Barlsdon  Bioyole,  Coventry  machine,  balls 

both  wheels,  beat  handle  bars  ;  also  Mia.  Road  Racer,  double  ball- 
heariags.  oval  baekboae,  T-haadles  Would  exehaage  either,  or  both 
the  above,  for  Foot-Lathe,  about  S  or  61b.  centres.  Sead  full  par- 
ticulars to— RoBBBTs,  37,  Monat  Stuart- square,  Cardiff. 

Wanted,  light  Safetv.    Will  exchange  either  Trlcyole, 

Violins,  Boilvr,  rhotographie,  Dyaamo,  or  other  offers.— USA,  Derby- 
road,  Nottingham. 

Slide-rest,  suit  4  or  4|in.  lathe.  aOo.p.  Dyxuimo,  oom- 
plete;  both  a-  riy  aew.  Sschaage  to  value  50s.— Wx.  Holt,  Earl- 
strect,  SkcrtoB,  Lsacastcr. 

Bxdhaoge  Box  Iron  and  Two   Heaters,  also 

Charcoal  Iroa,  for  aaythiag  Electrical.  Silver  Watch  for  40ft.  21n. 
Belting.- Bbabdsall,  Shecmess. 

Seven  years^    "  Bnffinesrs-"    Exchange  for  Har- 

aMalnm,  Organ,  Lathe,  or  anything  useful.  What  offers?— Wikxaji, 
S,  Maaby  Park-road,  London,  E. 

Lot  of  fin.    Photo.  Zsantem  Slides  to  dear, 

cheap.  Views  and  other  e&cts.  What  oflhrs?— W.  Finx.at,  U, 
Both  well-street,  Glasgow. 

Six  vols.  '*  Boy's  Own  Paper,"  two  vols.  Beeton*s 

*«  Boy's  Magaiina,"  three  vols.  **  BriUsh  Maaulacturcs."  half  roan, 
two  Gaa  Stoves,  eyelet-hole  Maehiae,  three  Assegais,  i>plate  Camera 
and  Magic  Lantern  combined.  Exchange,  photographic  preferred.— 
Gbobgb,  1,  Albert- terrace,  Clondeelcy-road,  Islington. 

Fair  Dissolving  Lantems,  with  6ft.  sheet,  14 

coloured  slidra  aau  4  moving  ditto,  in  strong  wood  box.  Exchange, 
photographic  preferred. — As  above. 

Brass  Vertical  Boiler,  7  by  12,  llin.  centre  flue 

glass  water  rancf  ;  also  Launch  Eogiae,  2  by  ).  Bxchaaga  or  offers.— 
E.  baowN,  414,  Waadsworth-road. 

Lathe,  sorew-cutting,  6  or  6in.  centre,  by  good  maker, 

— S.,  3,  Wcst-strtet,  Soho. 

Porous  Cells,  6  by  9i,  5  by  8  by  1|,  18  by  13  by  8, 

12  by  10  by  2i.    Offers.    Alki 

Silk-oovered  Wire,  No.  40,  61b.,  for  telephones, 

3  dos.  round  Telephone  Magnets ;  also 

Blohromate  of  Potash,  d  >lb..  Carbon  Bods,  }  by 

6  l«Bg,  200.— KaMDAi.!.,  119,  Hill-street,  Walworth. 

Biinore  Plating-  Dynamo,  in  first-class  con- 
dition, copy  of  Imt  site  C,  speed  t,60i).  output  2Aot  silver  per  hour, 
price  £ttJU  Offer*  fur  a  aew  Safely  Bicycle  or  £12  cash  ;  worth 
double.— H.  Jonbs,  14,  Bigb-street,  Lambeth.  S.E. 


THE    SIXPEHNT    SALE    COLUMH. 


Ad9erti90n%$nt9  srs  in»§rt$d  in  this  column  at  tht 
rate  of  M,  for  the  firtt  16  toordt,  and  6d,  for  every 
eneeeeding  8  toords. 

Hsw  Olnstrated  Pxloe  List  of  Sorews,  Bolts  and 

If  0T«  tot  Modal  Work,  drawa  to  actual  idsa,  saat  aa  reealpt  af  stasp. 
-Meaata  Comaa,  131,  Kirkgate,  Leeds. 

Killar's  Bleotrio  Depot,  14,  Deansgste,  Haa- 

sbasier.- Best  af  averythiag  slactrieal.    Large   stock.    Low  prices. 
CaUlognss  3d 

Wheel-euttlnv  and  Dividinsr  to  ll  inches  dla» 

«atar,  la  brass  oaly. — Ci.aaa,  BeUada-street,  STaaslst,  Leedt. 
Dr.  Alllnson  writes:— ** Consult  Fournetre  Eye- 

siaht  aad    Spectacles."      Fee  6s.— lii,  Bentinck- street,  ManchesUr- 
■quare. 

102  Family  Beolpes,  with  useful  information, 

post  fr«c.— Address  HiovDM,  Box  5dl,  MansAetd-ruad,  Nottingham. 

BCanohester  Bleotrioal  Stores.— Bsktlbt  and 

Co.,    17,    Newton-Street.     Bells,    Celli,    Wires,    Fittings.    Best  aad 
cheapest. 

Oeo.   F.   Chutter,  Engineer,  Birmingham,  oldest 

established  works  in  ths  trade.    Electro  plating  and  Polishing  Plants. 

**HeAt  is   Simply  an   Overflow  from  the 

BftBTB."      Post    2d.— UoaruBBTS,     Camoria-sireet,      Kings-road, 
Pulhan. 

ICaokles.  Lilmlted,  Sole  M^nufactnrers  of  Mackie*s 

Patent  Aprin4  Pulteyt,  7u,i>U)  in  u«e.     lierks  iron  Works,  Reading. 

Kidney  Complaints,  stone,  gravel,  inflammation, 

Bo'anic  receipt,  and  full  instructions  7  stamps.— Bo  raMtc,  Ifitt,  Hloek- 
well-road,  S.  W. 

J.Leaaev  and  Son,liooldLng  Letter*Manufacturer8 

IS,  Langton-road,  Brixton. 

Military  ECoustaohe  rapi  i\y  and  secretly  produ  »d. 

ValUAbte  rojipe,  podt  free,  7a.— tiarns,  Htghtowa,  Crewe. 

Piles   Cured  First    Application.  —  Palme's 

Indian  iiintinent.   huxe!*  la.   l^d.,  post  free.— Jbapel -terrace,  Wes- 
Aucklaad,  Co.  Dnrhaw. 


Dynamos,   hlfhert  eflBdeney,  vats,   fittinn  i 

every  reqniaits  for  Platlag  and  Poliahiag  all  mctsls.   iatf^sas 


sad 


Iiathe  Chuok,  48.,  self-centring,  xnsrrd  of  prodso. 

tioas,  takes  |  wire  to  a  large  drill.— Below. 

Benoh  Drilling  Kaohine,  with  table  sad  ox 

drills,  lis.  34. ;  Best  Parallel  Vice,  2|ia.  detaehahlr  jaws,  »§.  6d. 

Pooket  Speed  Counter  up  to  6,000 ;  aickei  plitsl 

7s.  3d. ;  Stock  and  Dies,  enttiug  six  slses,  fHim  6e. 

Economic  bye-pass  Oss  Tap  for  workshops,  Is.  11*: 

pateai  lock  Joiat  eolderiag  iron,  3a. 

Telephones,  with  powerfnl  magnets  and 

eaaes,  good  speakers,  4s. ;  Vucanita  Cases  only,  fhm  is. 

Brass  Terminals,  large,  I8s.  6d. ;  gross  beQ 

8s.  dos.    Large  stock  of  gongs,  hammers,  aad  all  flttiaga. 
Catalogue,  largest  in  the  trade,  sent  with  dii 

oa  receipt  of  Id.  aad  trade  card. 

ninstraled  "Bleotrio  BeU  Fitter's  Instno- 

Ttoa  Book,"  aew  edition.  Is.    Id.,   frae.— BAuaaAX  and  Co.,  Use- 
trieiaaa,  Ac.,  Charlbuiy,  Oxfordshire. 

Write  for  Sinff,  Mendham,  and  Co.'s  (BriiM) 

aew  iLLvaTBATan  nkTAt.oaca,  Sd.    A.ekiiowIadfed  ta  bsnvsliskh 
to  aosatears.    Sea  ttvut  page. 

"The  Wimshurst  Kaohin^."  bf  W.  P.  Itea- 

baas,  gives  theory  of  aeUoa  aad  man  j  aaparlaMati.   Paei  &«■,  UL- 


Eiaa,  Mbmbkax,  aad  Co. 

Telephones,  Carbon  Transmitters,  aad  paits  of  suu. 

— K.I1CO,  Mbmdhak  and  Co.,  Bristol  (sea  fraat  page). 

B.S.  Dry  Battery — ^See  Mr.  Bottone's  opioioaos 

page  IV.    Beet  and  eheapeet  battery  yet  produced. 

Watkin's  Bxposure  BCeter,  a  thoroughly  rsUsMs 

iastrnmeat  for  photographers,  price  Ifta.— FiaLO,  Suffolk-street,  Bir- 
mingham. 

Watkin*s  Keter.    Send  for  particulan  aad  tsiU* 

monials  from  cxuerieaoed  photographers  in  all  parts  of  the  worU. 

Brass  Name  Plate,  9  by  4|in.,  engraTsd,  4s.  6d. 

Any  sise  to  order.— OiLKxa'  Enobatixo  WoBKS,'Readiag. 

Brass  Window  Plate  Kanufsoturer.-ioy 

shape  or  stvle  eagraved,  compleu.  Lowest  prices.— Oilku'  £fl- 
oaavixa  Woass,  Keadiag. 

StenoU  Pia*'es  for  sack,  box,  and  ticket  mizkiar. 

Brushes  aad  iaks.— Gilxbs'  Ehobatimo  Wobxb,  Raadiag. 

I«athes.  Tools,  Chucks,  and  appliances  for  plaia  sad 

ornamental  turning.— FaosT,  Baracr'a  Mews,  Caatla  street,  W. 

Dynamo,  10  candles,  90b.;  20  oandlss.  Vs.;  N 
oaadles,  3iifs.    List,  oae  stamp.— O.  Waltox,  Hebdea  Brid|{e. 

Dynamo    60  candle,  49s.;    8)  eaadles,  70s.;  1ft 

candles,  Ms  ;  200  eaadles,  ISJs.    List,  one  stamp. 

Dynamo,  Minohester  typs^  rinf  armatore,  890  osadk% 

£14  ;  400  eaadles,  £18  ;  500  eaadles,  £23.    Liat,  oae  stamp. 

Patent  Bqullihrium  Ajo  I<amp,  100  candles  saA 

upwards  from  SOs.    List  and  eagravinga,  oae  stamp. 

Dynamo  Wire  from  Is.  per  pound;  LMnpsfiraa 

3s.  each;  Pancbinga,  ftc.— D.  Waltox,  Engiaeer,  Heb'ca  Bridge. 

**  Sheet  Ketal  Worker's  Instr aotor  '  ( Wanei). 

Few  copies  cheap,  Ss.  Covere  slightly  soiled.— 37,  Marqais-road,  X. 

Dynamo  Castings JSienens  and  Onunme).  whole- 

sale  prices  from  2s.  6d.,  Sc.p  These  prices  oaly  guaraaiaM  for  thie 
moath.    List  Id.  stamp.— IIbabdsali,  Sheeraees. 

Unpublished  Uanufkoturinff  Beolpes  (with- 
out plant)  Proflts  enormous.  7.900  t^timonials.  lists  fre*.-* 
Stamibt  (Box  1),  BiUBoa>street,  Poplar,  London. 

DAUcer's  Ulorophotos.    List  (600)  and  sample  free 

Is.  2d.— 32,  Greame-street,  Moss-side,  Maaehestcr. 

One-man  Blssohopp    Qas-Bngriue,  good  wotkisg 

order,  aew  gaa  bags,  £10.    Carriage  paid  Loodoa. — Below. 

100-watt  Dynamo  (Austin's  "Infant"),  flnt-dsH 

flaish,  nearly  new,  £3.— Tador  House,  Burgeea-hiU,  Saesex. 

Sorew-outtinff  Lathe,   5in.   centres,  4ft  bed, 

chucks,  £14.    Bargain.    Offers. -22,  Elgin- road,  Croydon. 

Bleotrio  Liffht  Installation  for  sale,  oompntiar 

Roper's  series  wound  dynamo  with  spare  armature  complete,  use  U 
of  the  abo^e  maker's 2,0fWc. p.  lampa,  14mm.  carboas,  all  ia  thersxKk 
workiac  order.  Can  be  seen  by  appointment  any  time.— Fbbdibick 
Illuowobtk,  Caledonia  Works,  Bradford. 

Uaohinists'  and  Amateurs'  Lathes,  straight 

ur  gap  beds,  plaia  or  screw-cattiag.    List,  see  belww.— Jabbatt. 

Fans,  Slide-rests,  Machine  Vices,  Hand  Bests,  B<!ds, 

Staadards,  Ac.    Liat,  2d — Jabbatt,  Queea-stroet.  Leicester. 

For  sale.— Vice,  Bench,  four  doz<m  New  Files,  aad  a 

lotof  tools,  £3.-32  Morton- road,  New  North-road. 

▲stronomioal.— Object-glasses  and  genersl  optiosl 

glaring  for  the  trade.— Cia.aKsoir,  2^  Bartlett's-butldingt,  Uolbora 
Circus. 

Astronomical  Telescope,  hy  DoUond,  four  ejv* 

pieces,  on  brass  table  stand.    Cost  £22,  price  £13  10a.— CtABssoM. 

Astronomtoal   Telescope,   Solomon's,   £5  tde- 

scope,  one  day  and  one  astro,  eyepiece,  £3  10a.— Clabxsox. 

Universal  Equatorial,   by  Home  and  Thorn- 

thwaite,  suitfiia.  telrscupe,  £10;  smaller  oae,  £3  ISs..— Ci.abkso«. 

Transit  Instruments,    several    by  Troughtoo, 

Browoing,  TuUey,  &«.,  in  perfect  adjustment.— 'Clabbsob. 

Astronomical  Telescope,  with  4in.  objeot-gla«i 

by  the  old  W.  Wray,  £'id  — CLAaxsox. 

Astronomical  Telescopes.— Several  eecond-^and 

Tele«c<ip»«  of  variout  sties. —  Jlabkson,  28,  Bartlett's-builaiagH 
Uulbjrn  Circus,  Lnndoa. 

Theodolites  and    Levels,    by  Tronghton  sad 

Simms  and  other*,  for  sa'e.    Soms  lent  on  hire. — Clabxsov. 

Kicrosoopes,  binocular  and  student's,  several  by 

Beck,  Rioss,  Crouch  ;  also  objectives  and  apparatus.— Clabxson. 

J.  Brandon   Medland.  63,  Boroaeh,  will  sbortlf 

remove,  and  ii  cleMriog  slock  at  larf^e  ditcounts.    Write  rrqairementL 

Griffith's  genuine  Hand   Camera,  cash  17s.  6d. ; 

Magazine  ditto,  31s.  01.,  cuh  34ft  Cd.     Only  a  fev  lefl— MtDLAf  o- 

Ready  toned  Sensitissd  Paper,  only  reqtiirea  to- 

mg,  brilliant  prinu     Shvet  Xi  by  17,  frcw,  ls.--bBAXOoa  Ma»ut«a- 

Instantaneous  T^enses  for  detective  c«mera.i-^t 

6».M.:  i.  "«.  9d  ,  fr"*'.  Thcie  ar«i  the  lenses  m«'nlioned  by  9.  »• 
Boitone.    Sample  priat,  3  stamps.- Bbandox  MvDLAiiD. 

Photofrraphio  Apoaratas,  be^t  Londqn  mal^ 

lowvitt  prices  l<i».  each.  CatAlw^^ues  free.— 3b»XD0X  M(Oi.&x0>  ^ 
Borouifh,  London 

Dynamo  Wire,  high   oonductivity,  double  ootioa 

corered.  S4nipl»,  id.— f.  E.  Hollow  at,  j3,  Summe»fleld-cr««ceaV 
Birmingham. 


Sdt.  11, 1891. 
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SHALL  BOXBS. 

SO  IftT  as  cost  is  conoemed,  small  boxes 
are  not  worth  making,  for  they  are  now 
10  ohaap,  and  can  be  had  in  so  many  shapes, 
Oat  we  can  easily  find  what  we  need  at  the 
fiacy  shops.  Boxes  also  for  post  parcels  are 
neauly  made,  and  may  generally  be  pur- 
ebsed  at  anv  conntiy  post-office,  such  offices 
bebg  nsnally  associated  with  a  stationery 
boanesB.^  But  there  is  no  article  in  which 
seatnsas  is  more  necessary,  and  which  pre- 
nats  more  scope  for  ingenuity,  and  there- 
Ion  none  better  suited  to  form  the  subject  of 
nnatour  handiwork.  It  is  no  use  to  attempt 
these  articles  unless  it  is  possible  to  obtaL 
nitable  material— clean,  d^  deal,  free  from 
hotB,  and  from  ^in.  to  fin.  thick ;  also  some 
itCI  thmner,  Jin.    As  regards  width,    all 


of  pins,  and  are  just  what  are  required  for 
small  work  which  is  not  to  be  made  up  with 
mitre  or  glued  joints.    One  special  reason 
why  such  work  as  this  is  suitable  for  ama- 
teurs— especially  young  ones— is,  that  it  is 
easier  to  plane  stuff  2in.  or  3in.  wide  than 
wider  boards,  and  that  tiiere  is  no  need  of  a 
larger  bench  than  that  supplied,  with  its 
yioe  comj^ete,  at  £1  Is.    It  is  made  of  beech 
1  Jin.  thick,  and  is  about  3ft.  6in.  long  by 
18in.  wide.    If  a  commencement  is  made 
with  the  purchase  of  a  piece  of  board  6ft. 
long  by  9in.  wide  by  fin.  thick,  it  may  be 
sawn  lengthwise  into  two  strips  4  Jin.  wide, 
and  one  of  these  again  into  two  strips,  2Jin., 
which  will  plane  up  to  2in.    For  greater  ease 
of  planing,  cut  this  across  so  as  to  get  three 
pieces,  each  2ft.  long.    Such  strips  as  these 
may  be  entirely  worked  with  a  smoothing 
plane,  although  a  longer  one  makes  more 
certain  the  necessary  accuracy  of  surface. 
Short  bits  will  be  often  needed  to  form  the 
ends  of  small  boxes,  but  never  plane  these 
up  separately,  as  it  is  exceedingly  difficult 
to  do  so,  the  plane  not  haying  a  suffioien 
I  bearing,  and  in    many  cases  corering  en- 


Ifoot  in  length  by  2j^in.  wide.  One  of  these» 
sawn  across,  will  therefore  provide  top 
and  bottom  pieces,  6in.  long  by  2}in. 
wide,  which  will  do  very  well.  Out 
of  the  third  piece  we  get  the  ends 
of  box  and  cover,  still  leaving  some 
6in.  or  Tin.  for  other  purposes.  Anyone 
unused  to  carpentry  would  be  surprised  at 
the  quantity  of  stuff  needed  for  a  com- 
paratively small  job.  We  have,  however, 
m  this  case  left,  of  the  original  9in.  board, 
one  piece  6ft.  by  4J,  and  one  piece  6ft.  by 
2i,  Desidea  the  odd  bit  6in.  by  2 Jin.,  so 
we  have  not  cut  it  to  waste.  I  have 
drawn  the  pieces  to  scale,  but  have  also 
marked  each  in  fibres  to  prevent  mistakes, 
as  it  is  easy  to  miscalculate  quantities  when 
writing  a  description  of  such  articles.  Havine 
thus  cut  out  and  accurately  squared  and 
planed  up  all  ed^s  correctly,  we  have  a  very 
considerable  choice  of  jointine  by  whidi  to 
put  our  box  tojgether.  First  the  wire  nails, 
which,  for  stun  planed  to  Jin.  thick,  should 
be  }in.  long.  These  nails  drive  easily  with- 
out splitting  the  wood  if  they  are  not  too 
thick.    In  tois  case  they  should  be  no  thicker 
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^  are  wide  enough,  as  thev  generally  run 
^,  and  a  board  of  that  widtn  may  be  sawn 
wj^wise  into  two  strips  of  4Jin.,  or  three 
i|3iiu  These  will  be  quite  wide  enough  for 
■•  kind  of  work  we  are  contemplating. 
»ol»  required  are  simple  enough,  out  all 
*^  be  in  good  order;  the  saw,  a  fine 
^nozi  or  mitre,  and,  for  the  smallest  work, 
*ose  oan  be  more  suitable  than  the  very 
■^  ones  with  brass  backs,  about  4in.  long, 
wd  now  at  all  tool-shops.  They  will  cut  a 
JJT  fine,  clean  surface,  but  when  once 
wtated  it  is  not  easy  to  get  them  sharpened. 
™ei  and  chisels  are  needed,  of  course, 
■*n  as  they  can  be,  and  of  the  latter  one 
■*J  1»  required  not  more  than  Jin.  wide,  or 
♦jw  iia.  if  it  can  be  had.  But  Parcel  Post 
■Mnov  brought  the  London  tool-shops  so 
*■!  that  it  is  seldom  neccessary  to  buy  of  a 
Jtotpy  dealer,  who  rarely  has  a  sufficient 
J«of  any  but  the  larger  and  coarser  kind 
Jf  wols.  Not  much  else  is  needed,  unless  it 
Jj*  mitre-box  or  smsJl  mitre  shooting 
•Jjw»  small  biudawls  or  archimedean  drill, 
J«glnepot,  with  the  usual  carpenter's  rule, 
S^»Mid  a  supply  of  small  wire  nails. 
Aaeie  are  now  made  in  all  sizes  down  to  that 
TO.,  Lir.-V.  1881. 


tirelyand  concealing  the  piece  from  view. 
Always  plane  a  long  strip,  and  tiien  cut  it 
up  to  the  sizes  actually  needed.    The  strip 
we  are  supposed  to  have  sawn  out  for  present 
use  is  2ft.  long,  2 Jin.  wide,  Jin.  thick,  and 
this  is  to  be  faced  up  as  trulv  as  possible, 
and  edged  squarely.    It  must  be  kept  care- 
fully to  an  equal  thickness,  or  trouble  will 
be  m  store  at  a  later  sta^.    fin.'  is  rather 
too  thick,  but  a  beginner  is  sure  to  waste  a 
good  deal  in  reducing  the  surfaces  to  two 
parallel  planes.    A  practised  hand  will  make 
a  good  job  of  a  piece  i^«in.  thick,  and  will, 
even  then,  leave  it  a  fuU  |in.  thick.    Having 
a  piece   of   this  determmed  size,  economy 
suggests  a  box  which  will  cause  as  little 
waste  as  possible.    We  may,  therefore,  first 
saw  lengthwise,  at  three-quarters  of  an  inch 
from   one  side,  which   will    give   us   two 
strips,  one  of  which  will  be  jin.  and  the 
other  IJin.  wide,  each  being  one  foot  long. 
Cutting  each  across  the  middle,  we  get  four 
pieces — enough  for  front  and  back  of  box 
and  cover,  the  box  being  supposed,  in  this 
case,  to  be  6in.  long  by  2  Jin.  deep,  inclusive 
of  the  cover.  Besides  the  longer,  uncut  strips, 
we  still  have  two  pieces  left,  ea(^  of  one 


than  a  stout  pin.  They  have  the  one  fault 
of  heads,  which  are  very  visible,  and  not 
easily  imbedded  to  allow  of  putty  and  paint. 
Bat  there  is  no  reason  for  hiding  them.  If 
used  at  all,  it  is  just  as  well  to  let  them  be 
seen. 

Before  putting  the  box  together,  however, 
stand  the  pieces  upon  edge  on  a  level  bench, 
and  see  if  the  pieces  left  for  the  bottom  and 
for    the   top   of   the    cover   will   be  large 
enough.    These   ought   to   overlap   a  trine 
all  round.    If  not,  take  a  little  off  the  other 
pieces  to  reduce  their  length  a  little,  using 
a  sharp  chisel  or  the  very  fine  saw,  and  do 
not  rest  satisfied  till  the  fit  is  exact,  even 
though  it  take  time  and  trouble.    Note  how 
true  and  squarely-built  a  bought  box  is,  that 
may  have  cost  but  a  copper  or  two.    It  is 
merely  a  question  of  care  and  patience  in 
trueing  up  the  several  pieces  before  putting 
them  together.    Always  scribe  a  guide-line 
before  using  saw  or  chisel,  and  cut  up  to  it, 
but  not  so  as  to  obliterate  it.    In  this  case 
scribe  both   sides  to  insure  a  square  edge. 
Remember  that  if  a  chisel  is  used  to  pare  a 
piece  of  wood,  with  the  hack  towards  it,  it 
nas  a  tendency  to  draw  in.    If  the  bevel  is 
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against  the  work,  the  tendenoy  ia  to  draw 
itoelf  out  of  cut.  Try  this  experiment  upon 
any  odd  bit,  as  the  lesson  is  worth  learning. 
Suppose  all  is  now  found  to  be  exactly  true, 
tiie  frames  are  first  to  be  nailed  up — i.e.,  put 
together  the  sides  and  ends  of  the  box 
bdore  putting  on  the  coyer  or  bottom  piece. 
It  will  DO  noted  in  the  drawing  that  the  end 
pieces  are  ^in.  shorter  than  the  width  of  the 
top  and  bottom — ^yiz.,  Ijin.,  because  they  are 
to  be  nailed  inside  or  between  the  front  and 
back  pieces.  If  this  is  not  done,  the  frames 
would  be  ^in.  too  wide  for  the  top  and 
bottom  of  the  box.  Setup  one  of  the  end 
pieces  in  the  chops  of  the  wooden  bench-yioe, 
rest  one  of  the  lone  pieces  on  it,  and  gently 
tap  in  a  nail  wim  a  yery  light  hammer. 
Do  not  driye  it  home  until  carerul  examina- 
tion shows  the  pieces  to  be  placed  with 
jMrfect  accuracy,  with  the  nail  so  placed  that 
it  will  go  centrally  into  the  thidmess  of  the 
end  piece.  This  will  of  course  be  the  case  if 
it  is  driyen  at  the  distance  of  ^in.  from  the 
ttctremity  of  the  longer  piece.  The  coyer 
being  but  fin.  deep  wlU  onl^r  need  one  nail 
at  each  angle,  but  the  box  wiU  take  at  least 
two.  After  one  short  j>iece  is  thus  nailed 
inside  a  lonc^  one,  take  it  out  of  the  yice  and 
replace  it  by  the  other  short  piece.  Nail 
this,  and  then,  setting  up  the  parts  so 
attached  upon  the  bench,  complete  uie  frame 
by  nailing  on  the  second  long  strip.  Test  its 
squareness  by  a  square,  and  press  it  into 
accuracy  if  not  already  true.  And  lastly, 
nail  on  the  top  or  bottom,  as  the  case  may 
be.  The  two  parts  should  thus  fit  with 
perfect  accuracy  on  each  other,  1x>  form  box 
and  coyer.  The  attachment  of  the  coyer  by 
hin^  or  otherwise  will  be  treated  presently, 
but  it  was  partly  to  introduce  other  methods 
of  joining  up  boxes  without  the  clumsy 
expedient  of  naHs  that  this  paper  was  com- 
menced; sowewillproceedforthwith  to  that 
part  of  the  subject.  In. a  box  now  before 
me,  8in.  long,  2in.  wide,  and  IJin.  deep 
(including  the  coyer\  fitted  for  penols,  pens, 
and  indiarubber,  tne  angles  are  cut  as  in 
the  plan  Fig.  5,  and  are  glued  up  without 
niuls.  The  wood  is  ^in.  thick,  and,  by 
(  iEis  means,  appears  but  ^in.  where  its  end 
^rain  is  necessarily  in  yiew.  The  sur- 
uces  to  be  held  by  glue  are  also  in- 
creased in  area,  and  tiiough  each  joint 
has  no  special  holding  power  apart  from  that 
a£Forded  by  the  glue,  it  is  <}uite  strong 
enough,  as  I  haye  tested  by  forcibly  pulling 
at  it.  The  end  of  a  box  thus  made  is  much 
n^ter  than  if  it  showed  the  full  ^in.  thick- 
ness of  the  end  grain  of  front  and  back, 
which  was  the  case  with  the  nailed  one.  To 
make  Stich  joint,  nothing  is  better  thui  the 
small  saw  preyiously  mentioned.  With  it 
both  the  cuts  may  easily  be  taken  dose  to 
Boribed  lines.  If  an  ordinary  saw  only  is  at 
hand,  a  sharp  pocket  knife,  guided  by  a 
ruler,  will  cut  across  the  grain  on  the  face  of 
such  small  work ;  while  a^  sharp  chisel  will 
split  it  out  in  the  other  direction ;  but  it  is 
essential  to  make  both  cuts  quite  dean,  so  as 
to  leaye  a  perfectly  true  rectangular  rebate. 
There  is  not  much  difficultnr  in  ^lueinc'up 
audi  small  work  if  a  small  brush  is  usea — a 
bit  of  cane  beaten  out  ii^to  fibres  1)eing  quite 
the  best — and  to  hold  it  till  dry,  a  string  tied 
round  it,  with  two  or  three  wedges  inserted, 
is  as  good  as  a  clamp,  and  allows  a  little 
adjustment  of  the  pieces.  When  a  large 
number  of  such  boxes  are  needed, .  a  board 
with  blocks  screwed  upon  its  face,  set  exactly 
to  the  length  and  width  of  the  box,  would  l>e 
preferable ;  and  if  these  blocks  are  made 
about  half  the  height  of  the  box  onljr,  they 
will  hold  it  steady  while  the  string  is  being 
applied.  The  box  beio^  then  remoyed,  the 
blocks  are  ready>to  reoeiye  another. 

This  need  of  damps  or  other  appliances  is 
one  drawback  of  joints  that  do  not  tend  to 
hold  together  independently.  Yet  we  can- 
not yery  easily  do  without  them,  for^  of  all 
joints  of  small  boxes,  that  known  as  *'  a 
mitre  "  holds  perhaps  the  chief  place,  and 


being  yery  neat — almost  inyisible,  in  fact — 
and  easily  made,  and  concealing  entirely  the 
cut  edges  of  the  wood,  it  is  hardly  surprising 
that  it  still  occupies  a  prominent  position. 
The  keys,  moreoyer,  when  inserted,  act  as 
holdfasts  to  some  extent  while  the  glue  is 
drying.  A  better  joint  (so  far  as  self -hold- 
ing power  is  concerned)  than  that  first 
described,  is  made  by  rebating  the  smaller  or 
end  pieces,  and  grooying  the  sides  to  receiye 
it,  as  in  Fig.  6  ;  but  the  grooye  must  not 
exceed  in  depth  half  the  thickness  of  the 
wood.  Nicely  fitted,  it  makes  a  neat  joint  ; 
but  there  is  a  danger  of  spitting  off  the  little 
piece  left  beyond  the  erooye,  so  that  it  is 
more  suitable  for  a  dox  of  sycamore,  or 
other  wood  less  prone  to  split  thm  deal. 

In  drawings  figs.  2  and  3  I  hare  added 
outside  lines  |in.  beyond  the  terminals  of  the 
end  pieces.  This  ^^in.  extra  width  will  be 
needed  if  the  rebated  joint  is  used.  The 
inside  dimensions  are  suited  for  the  plain 
nailed-up  box. 

The  mitre-joint,  as  is  well  known,  is 
formed  by  cutting  each  piece  to  an  angle  of 
45°,  so  tbiat  they  form  a  right  angle  when 
put  together.  These  are  mitring  kniyes, 
mitring  boxes,  and  machines  of  yarious 
kinds  now  obtainable ;  but  there  is  no  need 
of  such  for  our  present  purpose.  Scribe  a 
line  ^in.  from  the  edge  of  eadi  piece,  and 
saw  or  chisel  them  to  this  from  their  outer 
edge,  and  the  result  will  be  a  mitre. 

lliere  are  guides  sold,  of  which  a  yery 
ingenious  one  is  seen  in  Fig.  7,  made  of 
mahogany  and  about  2ft.  long  from  end  to 
end.  The  board  A  is  hinged  to  the  base  B, 
and  when  raised  it  is  supported  at  the 
desired  angle  by  a  moyable  pe^,  p,  for  which 
there  are  two  or  three  holes  into  either  of 
which  it  can  be  placed.  The  work,  W,  laid 
and  hdd  upon  uiis  by  hand  is  planed  to  a 
beyel  by  a  small,  sm^le-iron  plane  with 
rectangular  stock,  like  a  jack-plane;— the  tool 
lyin^  on  its  side  during  the  operation.  The 
peg  18  sized  to  giye  either  a  mitre  of  45**,  or 
such  an^le  as  would  be  needed  for  fiye,  or 
six,  or  eight-sided  boxes.  But  in  aU  these 
the  plane  can  run  with  the  grain,  and  the 
beyels  we  now  require  run  across  it.  For 
small  boxes,  therefore,  it  is  easier  to  mark, 
as  in  Fig.  8,  and  to  cut  in  the  line  a  b  with 
a  fine  saw  and  keen  paring-chisel ;  at  most, 
a  few  touches  of  a  flat  file  will  be  needed  to 
produce  a  perfectly  true  surface.  Fig.  9 
IS  added  to  explain  what  is  a  key  in  mitred 
joints.  A  saw-cut,  made  into  the  angle,  is 
filled  by  a  bit  of  glued  yeneer,  k,  which, 
when  the  glue  is  dry,  is  sawn  off  eyenly 
with  the  sides  of  the  dox,  as  seen  at  6.  The 
saw- cut  a  a,  is  seldom  made  paralld  with 
the  top  or  bottom  of  the  box,  but  at  a  small 
angle  thereto,  and,  when  two  or  more  are 
psM,  they  are  often  made  to  dope  in 
alternate  directions.  Dark  keys,  too,  are  in- 
serted in  light  wood,  and  white  in  dark,  if  it 
is  desired  to  let  the  keys  be  yisible.  . 

O..J.L. 

(To  he  continued.) 


i  PSACTICAL   PHOTOOBAFHT   FOB 

AMATEtmS.* 

By   9.   R.    BoTTONB. 

,  .Q  rpHE  picture  resultiDg  from  the  opera- 
^  X  UonB  describe  in  the  last  six  seo- 
tions,  18,  of  course,  a  '<  negative"  ;  that  is,  the 
^hts  and  shades  are  the  reverse  to  what  they 
are  in.  nature,  and  in  order. to  obtain  a  "  positive  *' 
copy,  it  miui  be  prinUd  by  pladog  it  in  the 
printing  frame,  §  6,  with  the  image  side  upper- 
most, upon  which  must  be  laid  a  aheet  of  senBiuaed 
paper,  and  the  whole  exposed  to  light,  and 
treated  predsely  as  described  at  {  8  for  the 
production  of  other  prints. 

Before  proceeding,  however,  to  print  from  this 
negative,  it  wiU  be  well  to  examine  it  carefoUy, 
so  as  to  learn  what  are  the  qoalifioationa  of  agood 
printing  negative,  what  defects  there  wsj  be, 
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and  what  means  must  be  adopted  to  remedy  tliess 
defects   in  any  future   attempts  to  pioaace  a 
picture  by  these   means.     In  the  first  place, 
those  portions  of  a  negative  which  represents  the 
high  hghts  in  the  picture,  should  be  veiy  dark— 
almost  black  (tiie  exact  tone  depends  somewhat 
on  the  nature  of  the  paper  employed,  and  may 
vary  from  a  ruddy  brown  to  nearly  black).    Tbie 
half-tones  should  show  every  detail,  clearly  and 
distinctly,  without  being  clogged  up  with. any 
veiling  deposit ;  and  the  deeper  shadows  alfoTu) 
be  represented  by  lighter  portions,  while  fiae 
deepest  shadows,  diow  almost  bare  white  paper. 
Of  course,  a  perfect  negative  such  as  describsd 
can  only  result  from  a  proper  exposure,  f oUowed 
by  a  proper  developments    If  the  picture  pta^ 
seats  the  general   characteristics  as  above  do* 
scribed,  but  if  the  details  (such  as  linesinmaaonry, 
branches  of  trees,  sash-bars  of  windows,  or  any 
delicate  tracery)  are  unsharp,  or  look  Jkziy  or 
indi$tinet,   then  the  picture  has  been  properly 
exposed  and  developed,  but  it  has  not  been  pro- 
perly focnssed  on  the  ground  glass  previotis  t(^ 
inserting    the    frame    carrying   the   seaaitisei 
calotype  paper;  or,  if  this  has  been  doae,  th» 
camera  or  lens  has  been  moved  (so  as  to  idler  ti^ 
focus)  after  focussing,  and  before  inserting  the 
dark  slide. 

If  the  picture  appears  dark  grey  aU  otw,  with 
litUe  or  no  distinction  between  the  highest  lights^ 
and  the  deepest  shadows,  then  either^  the  pictar» 
has  been  exposed  too  long  to  the^  action  of  light 
in  the  camera,  or  else  stray  light  has  gained 
admission  and  acted  on  the  paper,  either  before 
or  after  exposure  in  the  camera.  If,  on  the 
contrary,  the  highest  lights  only  show  them- 
selves ndnUy  marked  in  black,  while  the  half- 
tones are  hardly  visible,  and  the  shadows  show 
white  paper  without  any  detail,  the  picture  ha» 
been  under-exposed. 

}  41.  The  tone  which  the  negative  takea  while 
exposed  to  the  action  of  the  gallic  acid  will 
enable  the  operator  to  judge  whether  the  time 
of  exposure  in  the  camera  has  been  correct 
Writing  on  this  subject,  Gustave  de  Gray  sayar 
"  If  it  becomes  immediately  dark  ^y  all  over, 
the  exposure  has  been  too  long ;  if  the  strong: 
b'ghts,  which  should  be  very  dark  in  the  nega- 
tive, are  not  darker  than  the  half-tones,  the- 
exposure  has  also  been  too  long ;  if,  on  the  ow- 
trury,  the  time  of  exposure  has  been  too  ahon, 
the  lights  alone  will  appear,  faintly  marked  ia 
bUck,  the  pictxire  will  not  have  any  gradation  of 
tone,  but  will  be  equal  all  over.  If  it  haa  haft 
an  exposure  of  the  proper  length  of  time,  a 
superb  negative  is  obtained,  which  will  prew^^ 
the  contn^  of  light  and  shade  very  distinctly. 

§  42.  When  the  reader  has  made  himself 
familiar  with  the  modue  operandi  of  the  process  as- 
above  described,  he  may  attempt  the  manipula- 
tion of  one  of  the  best  modifications  of  the 
Calotype  process,  as  described  by  Thomas  Sutton. 
This  entails  a  littie  more  trouble  and  care,  which; 
are,  however,  well  repaid  by  the  charming  re- 
sults, and  by  the  certainty  in  action. 

A  solution   called   ** double  iodide"  ia  w 
prepared  by  dissolving  in  one  measure  20  grains 
of  nitrate  of  silver  in  an  ounce  of  distilled  water, 
and  in  another  20  grains  of  iodide  of  potasaiaia 
in  about  the  same  quantity  of  distilled  water. 
The  solutions  are  then  mixed.     The  mixture 
immediately  becomes  yellow  and  turbid,  and  a 
yellow  precipitate  (iodide  of  silver)  soon  sinka  to 
the  bottom.    As  much  as  possible  of  the  dear 
supernatant  fluid  is  to  be  poured  off,  as  it  con- 
tains  nitrate   of  potash,    and  then   an  ounce' 
of  water   added   to   the   precipitate,    with  as- 
much   iodide    of    potasnum     in     oaryalals   a» 
will  completely  rediascdve  the  precipitale,  M  m* 
more.     The  quantities  requited  will  be  t^bjat 
200  graina.    The  mixture  should  be  well  agitated 
after  each  addition  of  iodide  of  potassium,  whicp 
should  be  allowed  to  dissolve  before  more  tt' 
added,  proceeding  cautiously  towards  the  la^t- 
The  paper  to  be  iodised  is  then  laid  upon  a 
board  with  a  piece  of  blotting  paper  under  it,  i^d 
brushed  over  with  the  above  solution  of  doaWe' 
iodide  (applying the  sc^ution  copiously)  bothlonp- 
Itudinally  and  transvenely,  inclining  the  board, 
and  keepmg  up  a  flowing  edge.    The  best  bra^ 
to  use  is  a  large,  round  caooel-hair,  bound  ww 
string  or  silver  wire  (no  other  metal  is  adnMseiU^ 
as  it  would  decompose  the  double  iodide).    The* 
paper  is  then  hung  up  to  dry,  and  when  neatly  or 
qi&  dry  is  immcKsea  in  a  pan  of  dean  ^f'^jjf^ 
'as  to  remove  completdy  all  the  excess  of  ^o^%, 
of  potassium,  and  leave  only  iodide  of  silver  (or 
a  primrose  colour)  on  the  paper.    Two  or  mot^ 
papers  should  not  be  soaked  in  the  sam«  water; 


Sin-.  11,; 


ENGLISH  UEOHAiaO  AND  WOBLD  07  SdENOE:   No.  1881. 


tat  (uk  ibeet  ahonlil  li&ve  a  Mporate  pan. 
moi  oSdentlj  wubed — in  operatloD  thst 
titM  HTcnl  hoon^the  papara  most  be  hliDg  up 
tuiij,  and  pat  tiway  for  use. 

To  iiciu,  01  render  leDutive,  this  iodiMd  paper, 
t«t  Klutioni  are  required  — one  a  saturated 
tibiSoa  c(  gallic  acid  in  cold  digtUled  water, 
fikti  JBty  M  de«igiuted  aolutian  A ;  tbe  other 
I  HlndoQ  of  60  giaina  of  nitrate  of  ulver  in 
loL  of  inl«r,  to  which  is  added  1  drachm  of 
^idat  (ostia  add,  and  which  maj  be  called 
iJsticin  B.  Immediately  before  nse  loz.  of  dis- 
tiDtd  water  should  be  placed  in  a  chemically 
dan  measure  and  Eoixtk)  with  16  drops  of  solu- 
tioi  A  utd  IS  dropa  of  eolation  B.  Haricg 
AaA  the  iodis«d  paper,  with  blotting -pHper 
MEtlh,  on  a  clean,  level  board,  the  above  mls- 
tm  ii  applied  copiously  to  its  surface  (in  the 
hA  nom,  ol  course]  by  means  ol  a  Buckle's 
lrab-~iliBde  W  inserting  a  tuft  ot  cotton-wool 
titWf  iuto  a  glass  tube  as  a  handle ;  tiie  paper 
iithm  held  apright  for  a  miaate  to  diain,  the 
(■rius  then  blotbed  off  with  dean  white  blottinct- 
fifer,  and  the  senaitire  paper  put  immediately 
ato  the  dark  slide  tor  exposure  in  the  camera. 
At  srenee  time  of  exposure  in  a  good  light, 
itlhigooaTiew  lens,  is  about  seven  minutes. 
To  derslap  the  picture,  the  dark  slide  is  taken 
I  ialo  Ibe  dark  room,  the  paper  removed,  placed  on 
lit  board  as  before,  and  its  sarface  npidlf  and 


A  to  two  parts  solution  B.  The  picture, 
eta  dirker  parts  of  which  are  at  flrst  faintly 
tktila,  toon  comes  out  of  a  fiery  red  tint.  At  this 
ri^t  of  the  development  it  is  □ecessarr  to  check 
<  is  order  to  obtain  dense  blacks.  Instead  of 
littilsreds,  in  the  darker  portions  of  the  negative. 
To  toxaiplisb  tbu,  it  will  be  necessary  to  brush 
gnthepictnre  and  complete  the  development 
wlk  solution  A  alone.  Under  this  treatment 
tts  nds  soon  darken  and  intensify,  and  eventu- 
al^ becuw  opaque  blacks.  The  enlore  process 
d  ietel^mSDt  occupies  aboat  20  minutes.  It 
i  is  eicAllaat  plan,  after  the  paper  has  been 
'    '"'  over   with    solution  A,   to  lay  it  face 


nsasr  with  hyposolphite  of  soda,  again 
tlwo^^  washed,  and  hong  up  to  dry.  The 
vptive  IS  now  finished ;  but  before  printiDg 
fan  it  it  is  advisable  to  render  it  semitrans- 
fitiiit,  either  b^  dipping  in  dean  melted  wax, 
"i  ifter  irenmg  between  sheets  of  blotting- 
n*  with  a  moderately  hot  iron,  to  remove  ei- 
■Mdwax,  or  else  by  oiling  with  almond  oil, 
aiirjing  io  the  same  manner.  It  is  of  the 
KbM  inpottanoe  in  fallowing  the  last  described 
pwM  la  use  paper  which  is  not  alkaline.  The 
^^Inh  papers  of  Turner  and  HoUingsworth  are 
tit  last,  and  ot  these  the  thinnest  should  be 
■Irtid.  Tho  foreigiD  papers,  bein*  sized  with 
nan  diasolved  in  pota^,  are  alkaline,  and  pic - 
t*>M  tttsmpted  on  them  by  the  above  prooeas 
wkss  all  over. 


m    OPTICAL     LAntlSN  :    ITS 
COVSTRUCnON  AHD  USl-IU. 
By  Ckas.  a.  PaaiKB. 
lb  Inner  Ketal  Linlnr.— The  Rood.— The 
W  Shetvea.— The  Palae  Bottom.— Plttinc 
^Lbiur  to  Body  of  I.aatem.— Uninr 

raow  come  to  the  metal-  worker's  branch  of 
_  Jhe  work  in  hand ,  of  which  moat  amateurs 
7™t««sss  snlGdant  ability  to  eiecuta  all  that 
■  wn  denaibed ;  bat  should  any  part  of  it 
f^tobe  beyond  the  akiU  of  tho  reader,  it  can 
■■jwlj  npplied  bj-  a  professional. 
.™  "atefial  of  which  the  inner  body  or  lining 
w»t  iMtem  is  oon«ructedmayberithet  tinware, 
JM«  Hiss,  according  to  the  taste  of  the  maker. 
■*«  blast  is  employed,  it  will  be  requiaite  to 
""■n  ths  ulerior  a  doU  Wack ;  hot  in  the  case 
5*»  ■  is  nnderod  unnecessary,  ai  this  material 
?*™*°Hr  dark  in  colour  without  any  after 
^J**.  Penonally,  the  writer  prefers  to 
S&  *"*  ahest-iron  of  the  best  quality, 
■ST^Jm  ^''•""  ^^""^  "  t^  material 
J^*™**  '"••^  nor  tamiahas,  is  very  rigid 
"."*««■  la  auT  case,  however,  it  will  be 
^*7l«eeahest-bi»ss  for  the  jet  trays,  as  they 
^»  ta  »«H«wd  togeUwr.    By  jnrfeiring  b) 
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13,  whicb  ii  a  plan  of  the  inner  liniog,  it 
be  seen  that  it  may  be  cat  out  ot  a  nngle 

sheet  of  metal  meaauiiug  2Slin.  by  2*in.,  tt^ 
ol  the  sides  being  furnished  with  two  openings 
a-piece,  which  correspond  with  the  similar  open- 
ings in  the  wooden  body  previously  deacribed. 
Two  of  them,  it  will  be  seen,  are  ntuated  at  the 
back  of  the  lining  to  reomve  the  jets,  and  next 
come  the  openings  for  the  doon,  and  after  tl 
the  ciroalar  apertures  for  the  condensers, 
remaining  side  omng  left  plain  metal.  Having 
procured  a  sheet  ot  metal  of  suEBcient  siie,  pro- 
ceed to  mark  it  out  in  lines  by  means  of  a  sharp 
eteel  point  to  form  the  four  sidee,  as  shown  in  the 
above  cut,  first  maikiQgoff  Jin.  at  each  end  for 
the  folded  seam,  and  then  the  remaining  divisions, 
the  front  and  baok  measuring  fili"'!  ""^  ^''^  *'"' 
sides  e}in.  each.  When  this  baa  been  done,  mark 
out  the  jet  apertures  at  the  baok,  each  of  theee 
being  6in.  in  height  and  4}in.  in  width,  narrow- 
ing to  Sim.  at  the  upper  portion,  the  Lower  one 
bemg  situated  at  6in.  from  the  bottmn,  with  a 
■pace  of  4)iii-  between  the  top  of  this  and  tbs 
lower  portioa  o(  ttie  upper  opening.  Having 
marked  and  out  theee  apertures,  pass  on  to  thi 
next  vde  of  the  lining  and  scribe  out  the  rect- 
angular openings  for  the  doors,  each  of  which 
measures  6iin.  by  4iin.,  vritfa  a  space  of  2jin. 
between  each,  and  a  clear  T^in.  from  the  lower 
opening  to  the  bottom  of  the  lining.  When 
marking  these  openings  it  will  be  necessary  to 
draw  another  rectangle  inaide  and  parallel  with 
the  Snt,  but  iost  ^.  smaller  on  all  sides,  the 
metal  being  afterwards  oat  to  the  size  of  this  inner 
openiag-  An  incision  ia  then  made  trem  the 
comers  ot  thia  to  the  comers  of  the  larger  sqoare, 
after  which  each  of  these  }in.  aides  are  bent  up 
to  right  angle*,  and  thai  hammered  down  and 
tamed  flat  on  the  metal,  unng  a  mallet  first  and 
then  finiahing  with  the  hammer,  the  opening 
whan  completed  pmenting  the  appearance  indi- 
cated in  Fig.  12.  It' only  remains  now  to 
toTTiish  the  front  portions  with  a  couple  ot 
circular  openings  for  the  condensers,  commendng 
with  tbs  lower  apertare.  Make  a  centre-punch 
mark  at  1 1  Jin.  from  the  bottom,  and  then  strike 
onta4lin.  circle  by  means  ol  a  pair  of  compassei, 
and  Sin.  above  the  oataide  ot  thia,  strike  oat 
another  circle  of  the  same  diameter,  the  metal 
being  afterwards  out  to  the  azaot  outline. 

Aji  inexperienced  amatenr  will,  in  all  proba- 
bility, have  some  difflonlty  in  cutting  sheet  iron 
to  tiie  form  of  the  larger  apertures:  it  msy, 
therefore,  be  riated  that  pieoM  may  be  nadily 


cut  out  of  a  sheet  of  metal  in  this  manner  \ij 
means  of  a  cold  chisel,  the  metal  being  placed  on 
a  flat  (tone  luHaoe,  or  better  still,  a  ahiet  ot  lead, 
as  this  will  not  injure  tbs  chiieL  It  will  be 
found  a  very  good  plan  to  make  a  series  ot  am^ 
ponch-maru  all  round  the  front  of  the  outlina, 
leaving  little  lees  than  ^in.  between  each  one, 
and  when  this  ha*  been  done,  the  InterveDing 
spaeea  can  be  readily  Mrend  by  the  means  m 
a  tmaU  oold  chisel,  which  ihonld  be  hold 
horixontally  in  the  left  hand,  while  vigoroni 
blowa  with  a  hammer  held  in  the  right  hand  an 
direotel  on  the  top  of  the  ohisel.  By  this  means 
any  posnbility  of  the  plate  buckling  out  of  shape 
will  be  affeotnally  avmded,  and  the  rough  edges 
can  be  atterwaida  filed  quite  smooth,  bt 
sharpening  the  chisel  again,  care  should  be  taken 
to  keep  the  suitace  fiat  and  not  rounding. 

Before  proceeding  further  it  will  be  necesMij 
to  punch  dxteen  ventilaUon  holee  )iii.  in 
diameter  along  the  entire  length  ot  toe  lower 
pivot  ot  the  lining,  by  meaos  of  a  hollow  ponoh, 
pladng  them  at  equal  distanoea  qart.  It  a 
hollow  punch  is  not  available,  an  ordinair  aom 
must  be  used,  end  Uie  holes  afterwards  enlaived 
to  the  required  else  by  means  ot  a  tool  called  a 
reamer,  whidi  is  a  five-mded  tapering  piece  ot 
eted  fixed  in  a  handle.  In  use  the  pomt  ot  this 
tool  is  inserted  in  the  hole,  and  then  worked  to 
and  fro  with  a  rotary  motion  until  the  hola  has 
besn  enlarged  to  a  sufficient  stse,  any  burra  being 
afterwards  removed  by  means  of  a  half  round  file. 
Three  small  tivet-hotes  should  now  be  punched 
in  the  right  fide,  the  front,  and  the  backl  in  the 
pontioQ  iodieated  by  the  black  detain  Fig.  13, 
theeeholea  being  provided  tor  the  acrewa  whioh 
secure  Uie  metsi  hning  to  the  woodwoA- 

The  next  piooeeding  will  be  to  win  the  top  and 
bottom  edge*  of  tlte  lining  for  the  entire  lengtli. 
To  do  this  a  hatchet  stake  is  screwed  fiimlv  In 
the  vice,  or  it  may  be  fixed  in  a  square  hole  in 
the  beooh,  and  the  sheet  ot  metal  ia  held  in  the 
left  hand,  with  the  edge  projectiDg  abont  a 
quarter  of  an  inch  beyond  the  edge  ot  the 
hatchet;  the  edge  is  then  turned  up  to  right 
onglea  by  careful  hammering  with  a  mallet, 
after  which  it  is  turned  down  inwards,  but  not 
closed,  until  a  sufSdent  length  at  iron  wire  of 
about  No.  10  B.W.Q.  has  beem  run  along  tba 
eutira  length  of  the  fold  ot  the  metal,  which  c«t 
then  be  turned  down  dose  over  the  wire,  nsing 
a  tool  sometMog  like  a  punch  in  form,  baving  a 
semiciroalar  oonoavity  at  ita  bwar  extremity.  It 
will  nqwra  tone  nan  and  patianca  on  tha  part 
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of  the  operator  to  effect  tliis  neatlj ;  bat  by  the 
aid  of  a  hammer  and  this  tool  it  will  not  be 
fonndayery  dif&colt  matter  to  form  a  nicely- 
rolled  edffe,  such  aa  wiU  be  seen  on  any  piece  of 
hooflehola  tinware.  A  subetitate  for  the  creasing 
tool  above  described  suitable  for  the  purpose  can 
be  readily  made  by  filing  a  semicircular  groove 
by  means  of  a  rat-tailed  file  in  the  end  of  a  Sin. 
length  of  rod-iron  about  ^in.  in  diameter  The 
reader  should  note  that,  with  these  wired  edges, 
the  metal  turned  over  will  be  about  three  times 
the  diameter  of  the  wire. 

The  lining  is  now  ready  for  putting  together  ; 
but  before  doin^  this  it  will  be  advisable  to  see 
that  the  metal  is  perfectly  flat,  and  not  buckled 
in  the  least,  also  filing  off  any  inequalities  or 
roughness  of  the  edges.  It  will  not  be  wise  to 
put  the  linhig  together  with  solder,  as  the  heat 
generated  would  be  liable  to  melt  the  solder,  and 
tiius  render  the  whole  thing  useless.  The  usual 
way  of  surmounting  the  difficulty  is  to  employ  a 
folded  searn^  which  is  shown  in  section  in  Fig.  13. 
To  form  this  seam  it  will  be  necessary  to  turn 
about  iin.  of  the  edge  at  each  end  up  to  right 
angles,  and  then  hammer  it  down  on  a  fiat  piece 
of  iron  about  the  sixteenth  of  an  inch  thick, 
turning  the  metal  down  in  alternate  directions, 
in  order  that  the  two  edges  may  be  afterwards 
sprung  together  and  hammered  down  fiat,  thus 
forming  a  neat  seam  without  the  aid  of  rivets  or 
solder.  If  the  reader  is  unaUe  to  quite  under- 
stand the  formation  of  this  seam,  it  will  be  ad- 
visable to  examine  the  seam  of  a  Colman*s 
mustard  tin,  which  will  soon  dear  up  any 
doubtful  point. 

When  the  body  has  been  put  together  it  will 
be  time  to  make  and  fit  the  hood,  which  is  shown 
complete  in  Fig.  14.    The  shaped  top  is  formed 
of  a  sheet  of  metal  carefully  cut  to  tne  form  of 
Fig.  15,  the  dimensions  being  ll^in.  by  S^in. ;  a 
Jin.  eadi  of  the  long  sides  of  this  will  require  to 
be  turned  up  to  right  angles,  and  then  hammered 
down  over  a  suitable  length  of  iron  wire  in  the 
manner  before  described,  after  which  a  project- 
ing led^  for  the  purpose  of  securing  tne  hood 
to  the  lininff  shoula  be  cut  at  the  front  and  back, 
the  former  bung  2|in,  in  width,  and  the  latter 
^in.  wide,  each  being  provided  with  three  small 
rivet-holes.    After  the  hood  has  been  curved  by 
bending  it  nearly  double  and  then  up  to  right 
angles   a^n,   it  may  be  placed  on   the  top 
of   the   lining  in    order    to    see   if  it   fits ; 
but    it    should    not     be    fixed    in     position 
permanentiy  until  the  two  side  wings  about 
to   be   described    have  been    riveted    to  the 
lining,  after  which  the   hood  may  be  secured 
to  the  metal  by  means  of  three  copper  rivets  to 
each  end.  For  these  side*wings  above-mentioned, 
two  strips  of  metal  measuring  6{in.  long  and  Sin. 
wide  are  cut  to  the  form  of  Fig.  16,  and  furnished 
with  four  rivet- holes  eadh,  enabling  them  to  be 
riveted  to  each  of  the  sides  of  the  mSal  lining  by 
means  of  small  copper  rivets.    A  few  ordinary 
copper  tacks  will  answer  admirably  for  rivets, 
the  heads,  with  a  short   portion   of  the  stem, 
being  nipped  off  and  used  as  ordinary  rivets. 
The  taoas  should  be  inserted  in  the  holes,  with 
the  head  underneath,  supoorted  on  the  hatchet 
stake  or  similar  metal  surface,  the  portion  of  the 
stem   which   projects   above   the   holes   being 
smartly  hammered  until  a  second  head  is  formed, 
thus  securing  the  two  portions  of  the  metal  to- 
gether. 

When  the  hood  is  finished,  it  will  require 
japanning  before  it  is  permanentiy  fixed  to  the 
lining,  and  as  this  is  the  only  portion  of  the 
apparatus  requiring  to  be  treated  in  this  manner, 
it  will  be  found  advisable  to  place  it  in  the  hands 
of  a  professional  to  be  done,  as  it  would  occupy 
too  much  space  to  describe  the  process  at  length, 
and,  moreover,  it  is  a  kind  of  work  that  an  ama- 
teur can  scarcely  hope  to  succeed  in  at  once. 
The  following  imitation  of  japanning  will  be 
found  to  answer  very  well  if  the  reader  is  unable 
to  find  a  professional  japanner : — Grind  up  suffi- 
cient ivory  black  with  japanner*  s  gold  size  to 
form  a  thick  cream ;  then  warm  the  metal,  and 
lay  on  an  even  coat  of  this,  afterwards  placing 
it  in  a  moderately  hot  kitchen  oven,  in  which  it 
is  allowed  to  remain  until  the  surface  has  set. 

The  let  shelves,  of  which  we  shall  require 
two,  will  now  claim  our  attention.  For  each  of 
these  a  sheet  of  metal,  measuring  7fin.  by  6in., 
should  be  cut  in  the  form  of  Fig.  17,  |fin.  of  each 
of  the  long  sides  being  turned  up  to  right  angles 
for  6}in.  of  the  lensth,  and  then  hammered  down 
flat  on  to  a  strip  of  iron  about  fin.  thick,  in  a 
feimilar  manner  to  that  previously  described  for 
the  folded  seam.    The  metal  should  not,  how- 


ever, be  closed  down,  as  it  is  intended  to  form  a 
groove  along  which  the  jet  trays  may  slide,  and 
when  this  has  becm  done,  ^in.  at  each  end  must 
be  bent  down  to  right  angles,  a  couple  of  rivet- 
holes  having  been  previously  punched  in  each 
portion,  the  shelf,  when  ready,  presenting  the 
appearance  of  Fig.  18.  When  another  sheU  has 
been  made  in  prmisely  the  same  manner,  the  two 
m&jr  be  riveted  in  position  inside  the  lantern 
lining  by  means  of  six  small  copper  rivets  to  each 
shelf,  the  upper  one  being  flxea  flrst  at  a  height 
of  16}in.  from  the  bottom  of  the  lining,  and  the 
lower  one  at  6in.  from  the  bottom.  The  exact 
position  can,  however,  be  ascertained  without  any 
measurements  by  simply  fixing  them  on  the  same 
level  as  the  jet  apertures  in  the  back  of  the  lining. 
It  is  almost  needless  to  say  that  the  grooves  of  the 
shelves  should  be  uppermost 

Before  fixing  the  lining  in  the  wooden  body 
of  the  lantern,  it  will  be  necessary  to  make 
the  false  bottom,  which  is  shown  in  Fig.  19. 
For  this,  cut  out  a  sheet  of  metal  measuring 
7{in.  by  7in.,  and  run  a  line  all  round  the 
rim  at  lin.  distance  from  the  outer  ed^e, 
afterwards  providing  the  central  portions  with 
about  a  couple  of  dosen  air-holes  ^in.  indiam., 
which  are  punched  round  the  inner  square  at 
equal  distances  apart  by  means  of  a  hoUow  punch, 
llie  four  comers  are  then  cut  as  shown  in  the 
above  figure,  after  which  the  sides  are  turned  up 
to  right  angles,  and  the  inner  ed^  wire!  round 
by  turning  them  down  over  a  suitable  length  of 
iron  wire,  which  is  manipulated  in  the  manner 
previously  described. 

Nothing  more  remains  to  be  done  but  to  put 
the  lining  in  the  wooden  body,  securing  it  to  the 
woodwork  by  means  of  ten  fin.  screws,  each  of 
which  should  be  put  througn  the  rivet  holes  in 
the  metal  lining,  and  then  through  a  ^in.  length 
of  brass  tube  of  Win.  bore,  which  will  thus  serve 
to  keep  the  lining  in  its  position.  The  screws 
are  entered  into  the  woodwork  and  screwed  up 
tight  by  means  of  a  long  screwdriver  inserted 
through  the  apertures  in  the  lantern  body.  The 
bottom  of  the  lining  may  be  screwed  up  last,  in 
order  that  the  same  screw  which  secures  the 
lining  may  siso  serve  to  fix  the  &lse  bottom  in  its 
place. 

When  the  lining  has  been  fitted  in  the  body  of 
lantern,  the  doors  may  be  lined  with  metal  and 
screwed  in  position.    For  the  lining  of  each  door 


tailpiece,  1 ;  string  for  ditto,  1 ;  nut  for  ditto,  1 ; 
tailpin,  1  ;  bridge,  1 ;  soundpost,  1 ;  strings,  4, 
equal  26.    This  means,   however,   an  unpurfted 
fiddle,   and  without   comer  blocks    and  sida- 
linings;  but  I  would  recommend  an  amateur  not 
to  build  an  instrument  of  this  kind.     It  is  far 
more  satisfactory  to  erect  the  edifice  with  the 
four  comer  blocks,  and  the  twelve  linings  and 
twelve  pieces  of  purfling.    This  will  brin^  up 
the  total   number    of    parts    to    68.      Stnotly 
each  piece  of  purfling  is  composed  (generaUy) 
of  three  pieces  of  wood— two  blacks  and  a  white,, 
and  if  these  were  so  reckoned,  it  would  swell  tha 
total  up  to  77 ;  but  as  the  amateur  is  not  likely  to 
make  his  own  purfling,   seeing  that  it  can  be 
purchased  ready  made  far  better  than  he  oould 
hope  to  do  it  himself,  it  is  fair  to  reckon  the 
separate  parts  of   the   instrument  at  53,   *'  ba 
the  same  more  or  less,"    as  the  lawyerB  say. 
The   flToo*^.— Although   a   violin    is   only    a. 
wooden  box,  the  kind  of  wood  used  makes  all  the 
difference.    The   belly  is  made   preferably    of 
Swiss  pine,  and  the  back,  ribs,  and  scroll  of 
maple  or  sycamore  (sometimes  called  harewood), 
though  there  are  instances  in  which  good  Italian 
makers    used    beech,     poplar,     or     P^^^'^- 
Sycamore,    however,    is   to    be   preferred    on 
account  of  its  beautiful  "figure,''  though  tba 
amateur  violin-maker  will  soon  become  aware 
that  the  richer  the  wood  is  in  figure  the  more 
difficult  it  is  to  work.    If  he  can  get  a  slab  of 
pear-tree  or  poplar,  let  him  by  aU  means  expend 
his  maiden  exertions  on  it,  and  get  his  hand  in,, 
and   accustom   himself   to   his   tools.     Having 
hacked  at  this  to  his  heart's  content,  he  may  than 
take  a  piece  of  nicely- figured  wood,  which  can.  be 
bought  at  the  wholesale   warehouses   at  from 
half -a- crown  upwards,  according  to  its  degree  ot 
beauty.    He  inll  find  that  "slab**  baoka,    aa 
they  are  commonly  called,  are  cut  from  the  tree 
in  this  manner  : — 


take  a  sheet  of  metal  measuring  6fin.  b^  5^in., 
then  make  a  centre-punch  mark  in  the  middle  of 
this  to  correspond  with  the  circular  aperture  in  the 
wood,  and  by  means  of  a  pair  of  compasses 
strike  out  a  l^in.  circle,  which  is  afterwards  cut 
according  to  tne  outline,  and  any  roughness  of 
the  edges  removed  b^  a  half-round  file.  A 
straight  line  is  now  scribed  by  means  of  a  steel 
point  parallel  with  the  6|in.  side  and  ^in.  dist- 
ance from  them,  and  ^in.  from  this  another  line 
is  scribed  parallel  with  the  first,  after  which  a 
double  bend  is  made  up  to  right  angles  alon^  the 
lines  just  scribed  in  order  to  form  a  step  with  a 

slight  projecting  ledge  thus  [  whereby  the  metal 

may  be  affixed  in  the  woodwork.  Thus  pre- 
pared, the  lining  may  be  screwed  to  the  door  by 
means  of  six  }in.  screws  driven  through  holes 
punched  in  the  projecting  ledges,  and,  when 
lined,  the  doors  may  be  hinged  to  the  right-hand 
side  ol  the  openings  prepared  for  their  reception 
in  the  lantern  body,  using  a  pair  of  lin.  brass 
butt  hinges  to  each  door.  A  small  fiush-ring 
catch  should  also  be  screwed  on  to  each  door  as  a 
means  of  fastening,  a  bed  sufficient  to  take  the 
catch  having  been  previously  cut  in  the  wood  by 
a  sharp  chimL  Flush-ring  catches  suitable  for 
this  purpose,  which  may  be  the  smallest  size 
made,  can  be  obtained  from  any  furnishing  iron- 
monger, the  price  being  about  8d.  or  9d.  each. 

Erbata. — ^The  back  of  the  wooden  body  of  the 
lantern  (Fig.  4)  should  measure  23}in.  in  length, 
instead  of  25in.  as  stated  in  Chapter  II.  p.  561. 
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HOW  TO  MAKE  A  VIOLIW.-II .• 

By  W.  FicKS&tNG. 

NUMBEK  OF  Pisces  in  a  Violin. — No  two 
authors  seem  to  agree  as  to  the  number  of 
separate  pieces  there  are  in  a  violin.  These  are 
given  variously  from  58  to  72 ;  but  it  is  possible 
to  make  an  instrument  with  only  26  pieces,  viz. : 
— Back,  I ;  belly,  1 ;  sides,  6 ;  blocks,  2 ;  neck 
and  scroll,  1 ;  finger-board,  1  ;  nut,  1 ;  peies,  4  ; 

*  All  righU  reserved* 
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Some  writers  tell  us  that  the  wood  from 
south  side  of  the  tree  only  should  be  used, 
that  even  that  should  be  cut  only  in 
months  of  the  year,  and  then  should  be  kept  fivi» 
years  to  "  season."  It  is  hardly  to  be  supposed 
that  such  directions,  which  savour  rather  of  tlie- 
faddy,  can  be  attended  to  by  the  amateur,  wlioy. 
even  if  he  lived  in  the  country  where  the  wood 
grew,  would  scarcely  care  to  wait,  watching  his 
wood,  five  years  before  he  began  to  make  lus 
violin.  In  selecting  his  wood  at  the  warehoaoe, 
he  may  give  the  preference — if  there  is  any  suolL 
choice — to  the  oldest  and  driest  looking  pieces.  It 
may  be  here  remarked  that  m-iny  person b  regard  a 
alab  bock  and  a  whole  back  as  one  and  the  same 
thing  ;  but  this  is  not  the  case.    A  slab  back  is  one 
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^ich  II  cot  right  acron  the  tree,  aBin  diagram, 
ind  whether  it  is  in  one  or  more  pieces.  A 
••pouter  "  back  (Fig.  13),  in  which  the  cat  ie 
■tM  from  the  oateide  to  the  centre,  may  be  a 
iribole  bock  if  the  tree  is  laige  enough.  The 
dISBrent  modes  of  catting  the  same  tree  prodaoe 
qoile  distinct  effects  of  figare,  which  is  easily 
mmd  when  yoa  have  the  two  side  by  side. 
tntilM  ASM  of  the  whole  back  there  is,  of  coarse, 
ao  joint  or  middle  seam;  but  whoi  ike  wood  is 
est  OB  the  qoarter  the  two  thick  edges  have  to  be 
mr  ouefolly  planed  and  glued  together,  thus 
(1%.  10  :— 
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Hthe  figore  rans  evenly,  a  pattern  of  con- 
•MUe  beau^  will  result.  One  or  two  strong 
tti  of  beech  after  this  shape  (Fig.  15)  maybe 
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^  to  form  cramps  for  holding  the  two  jointed 
poaiimtil  the  glue  sets. 

Too  much  care  cannot  be  exercised  in  making 
fte  joint  It  should  be  almost  imperceptible ; 
i&dthe  Klue  used  should  be  as  dear  as  possible, 
ad  hofc  tnd  thin.  Slide  the  glued  pieces  up  and 
iova  OD  each  oUier  once  or  twice,  so  as  to  ex- 
(Uo  the  air;  and  then,  having  applied  your 
QW(  put  tiiem  aside.  On  no  account  should 
fkfht  examined  or  handled  until  the  fflue  is 
woaghly  set.  You  ma^  now  proceed  in  a 
solar  manner  to  repeat  this  process  on  the  wood 
fcttsbeUy. 

Whmthe  joints  of  both  tables  have  become 
Mnaghly  finn  and  hard  set,  it  will  be  neces- 
^to  level  the  inner  surfaces  accurately.  In 
■tag  this  yon  should  trjr  them  frequently  with 
fn  rteel  rule  or  straight-edge,  and  plane, 
>B9^  or  glass-paper  to  the  minutest  degree,  for 
•wne inner  surfaces  are  not  perfectly  level  to 
upa  with,  you  cannot  expect  to  produce  good 
i«k,  and  your  instrument  when  fflued  up  will 
WiU  "askew." 

Havrng  levelled  the  inner  surface  of,  say,  the 
■ek,  the  time  has  arrived  when  you  must  draw 
7^  Mgn  or  outline  upon  it.  Look  attentively 
vt  few  well-made  instruments,  and  endeavour 
g"g^  your  eye  in."  Notice  how  the  slightest 
™wce  in  the  comers,  or  the  waist  curves, 
ws  the  whole  design,  and,  having  studied 
Ba  point  doeely,  set  to  work  on  your  drawing, 
mmay  at  first  sketch  a  few  outlines  on  paper, 
■Jwr  to  see  how  easy  it  is  not  to  draw  a 
•wa.  One  simple  way  itf  to  take  the  thadow  of 
ft|Qoaiastnmiezit  thrown  upon  a  sheet  of  paper 


fitt^dow  will  be  larger  than  you  require. 
2J^raiiiary  violin  is  14in.  long  by  (about)  Sfin. 
Jwths  shoulders,  4f in.  in  the  narrowest  part 
|[»«  waist,  and  8 Jin.  in  the  widest  part  of  the 
Jttbwita.  It  is  generaUy  beHeved  that  size, 
^»  thiaga  being  equal,  indicates  power ;  but  in 


the  case  of  a  violin,  you  wiU  find  that  if  you  get 
beyond  these  dimensions,  there  will  be  a  tendency 
to  run  into  a  tenor  qualify  of  tone.  After  a  few 
attempts  at  drawing,  vou  may  take  a  piece 
of  stout  cardboard,  ana,  always  working  from 
a  straight  line  for  the  centre,  and  which  in  the 
case  of  a  jointed  back  should  be  exactly  on  su(^ 
joint ;  draw  one  half  of  the  pattern,  then  cut  the 
cardboard  round  the  edges  and  down  the  str^ht 
line,  and  your  pattern  will  be  something  Uke 
this: — 
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Place  this  pattern  on  the  levelled  or  inner  side 
of  the  wood,  and  trace  witJ^  a  blacklead  pencil 
round  the  outline,  keeping  the  staught  line  over 
the  joint,  if  a  jointed  back.  If  you  are  working 
on  a  whole  back,  you  must  draw  a  central  line 
on  the  wood  to  work  from.  Having  traced  the 
I>attem  on  the  wood,  turn  it  over  to  the  opposite 
side,  and  still  keeping  to  the  central  line,  draw 
the  other  half.  Next  place  the  wood  in  the  vice, 
and  with  your  bow-saw  cut  cardhiUy  all  round 
the  tracing.  Then  scribe  a  line  on  the  «(fy«  of 
the  wood,  all  round,  about  Ain.  from  the  levelled 
surface.  Now  taks  one  of  your  spokeshaves, 
and  begin  to  cut  away  along  the  edges  the  super- 
fluous wood  down  to  this  scribed  line,  but  not 
below  it,  and  you  can  then  much  more  easily 
finish  off  your  outline  with  knife  and  file. 

In  selecting  the  wood  for  tiie  belly,  ^  the 
best  piece  of  Swiss  pine  you  can  find,  with  the 
bate  or  grain  ranning  straight,  and  of  an  equal 
width.  Do  not,  on  any  account,  be  persuaded  to 
buy  a  piece  of  laroh.  It  may  be  very  fine,  and 
nice  to  look  at,  but  larch  has  never  been  found 
good  for  tone.  Take  care  that  the  bi^  runs 
exactly  at  a  right  an^le  to  the  surface,  and  reject 
any  which  is  slantmg.  The  outline  of  your 
back  being  now  so  far  complete,  it  is  to  be  used 
as  a  pattern  for  drawing  the  belly,  by  placing  it 
thereon  and  tracing  the  pencil  round  it,  bearing 
in  mind  to  let  the  two  central  lines  agree. 
Again  cut  round  the  icadng  with  your  bow-saw, 
and  scribe  the  thickness  on  the  outer  edge,  as  you 
did  in  the  cose  of  the  back.  Cut  away  the  wood 
down  to  it  round  the  edges,  and  you  may  then 
cramp  the  two  tables  together,  ana  finish  off  the 
outline  of  the  belly  accurately  to  that  of  the  back. 
Now  separate  them,  and  put  the  belly  aside  for  a 
time. 

Having  got  your  outline,  the  next  thing  to  be 
determined  upon  is  the  model  or  contour.  In 
your  first  attempt  I  should  recommend  you  to 
select  one  which  is  moderately  fiat,  sloping 
gradually  from  the  middle  right  off  to 
the  edges,  without  essaying  the  delicate 
operation  of  the  gutter  or  channel,  which  is 
generally  to  be  found  in  high-class  work,  until 
you  have  acquired  more  control  of  your  tools. 
It  will  now  be  necessary  to  damp  the  back  to  the 
bench,  levd  side  downwards,  and  with  your 
spokeshave  slightly  try  in  various  directions  to 
and  the  "  run  "  of  the  wood.  It  will  be  found 
almost  impossible  to  cut  it  in  certain  directions, 
and  very  easy  to  work  it  in  others.  Verb,  tap. 
Work  away  carefully  by  the  easier  route,  watch- 
ing the  result  dosdy,  so  as  not  to  go  too  deep. 
Until  you  have  "  got  your  eye  in,"  i^ch  is  only 
to  be  done  by  practice  and  attention,  it  will  be 
well  to  cut  three  pieces  of  thin  wood  for  use  as 
templates,  somewhat  in  this  form — 
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than  you  would  at  first  have  supposed,  you  can 
take  up  work  with  the  scrapers.  Make  use  of 
your  templates fre(^uently  to  attain  accuracy; 
you  may  then  finish  off  roughly  with  glass- 
paper. 
You  can  now  turn  the  back  over  for  inside 
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manipulation,  atd  you  wUl  here  find  a  use  for 
the  piece  of  wood  you  sawed  off  the  top  or 
bottom  of  the  belly  slab.  Pare  off  the  Aarp 
edge  of  the  inside  curve,  and  glue  a  bit  of  felt  or 
doth  upon  it.  This  is  for  inmrtion  between  the 
model  and  the  bench,  in  clamping,  thus : — 


s 
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Before  damping,  scribe  a  Une  ^in.  from  the 
edge  all  round  the  levelled  surface  of  your  work» 
and  draw  lines  across  the  comers,  and  make  half - 
drdes  at  either  end.  The  wood  outside  the  line 
and  drdes  is  not  to  be  cut,  but  left  level,  being 
for  gluing  the  blocks  upon.  That  inside  tiM 
lines  may  now  be  scooped  out  until  it  is  only 
ffia.  thick  at  the  edges,  but  graduidly  thidcon- 
mg  to  the  centre,  where,  for  tne  preeent,  it  may 
be  left  quite  fin.  thick. 

In  the  case  of  the  belly,  you  can  tell  to 
a  nicety  whether  you  have  attained  regularity  by 
frequently  holding  it  up  elcte  to  a  strong  light. 
It  can  thus  easily  be  seen  whether  there  is  a 
thick  patch  here  and  there,  and  if  so,  a  few 
touches  of  the  scraper  will  reduce  it  until  there 
is  a  perfectly  even  appearance  through  the  wood. 
With  the  back  of  a  violin|  however,  the  light 
test  is  not  available,  owing  to  the  gn&est 
opacity  of  the  wood,  and  the  extra  Udckness  it  if 
necessary  to  leave  there. 

It  must  not  be  imagined  that  because  the 
inside  work  of  your  instrument  will  be  out  of 
sight  it  can  be  carelesdy  done.  It  must  be 
scraped  and  sandpapered  with  the  same  amount 
of  pains  that  you  bestowed  on  the  outside 
surrace. 

TT^e  Blocks^  which  are  of  deal,  may  now  be 
prepared.  They  should  be  l^in.  in  height,  the 
grain  running  at  right  angles  to  the  plane  of  the 
instrument.  The  top  block  in  which  the  neck  is 
to  be  inserted  should  be  l|in.  by  }in. ;  that  at 
the  lower  end,  whidi  recdves  the  tail -pin,  may 
be  somewhat  smaller,  say  IJin.  by  )m.  The 
corner  blocks  are  not  so  easily  manipulated. 
Prepare  four  bits  of  deal  the  same  hdght  as  the 
end  tdocks,  and  from  lin.  to  l^in.  square.  Out 
two  of  the  sides  so  as  to  exactly  correspond  to  the 
scribed  line  at  the  comers.  The  hollows,  which 
should  be  carefully  made,  may  be  finished  off 
with  a  piece  of  glass-paper  wrapped  on  a  round 
rule,  or  other  piece  ox  wood  having  the  desired 
curve.  Pains  mast  be  taken  to  make  them  stand 
exaeily  at  a  right  angle  to  the  back,  because  you 
are  going  to  build  your  instrument  without  a 
mould,  ^mich  was  the  practice  with  several  good 
Italian  maken.     Leave  the  inner  portion  of  the 
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the  first  to  cross  the  middle  of  the  shouldera,  the 
second  for  tiie  waist,  and  the  third  for  the  middle 
of  the  lower  '*  bouts,*'  as  they  are  called.  These 
will  guide  you  in  making  both  sides  of  the  model 
alike.  Anot^r  may  be  made  on  the  same  plan  for 
the  lengthway  of  the  instrument,  as  in  Fi^.  18. 

After  having  trimmed  away  the  wood  with  the 
spoked^ve  until  you  have  got  the  modd  to 
assume  a  reasonable  shape,  and  bearing  in  mind 
that  keenn«)8S  of  edge  on  the  blades  will  enable 
you  to  reach  much  nearer  to  the  desired  modd 


comer  blocks  in  the  square  form  as  in  Fig.  20, 
as  they  will  be  useful  in  dampinff  on  the  sides. 
The  two  end  blocks  should  be  left  rectangular 
with  the  same  view.  The  dotted  portion  can 
afterwards  be  cut  away,  and  the  end  blocks 
rounded  with  the  chisel  after  the  sides  have  been 
attached.  Having  glued  on  the  blocks,  put  the 
work  aside  and  let  the  fflue  set.  You  can  in  the 
mean  time  take  in  hana — 

The  Jtibs  or  Sidst, — In  purchasing  the  wood 
for  a  violin,  you  will  receive  a  "set "  of  ribs. 
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These  are  three  stripB  of  maple  which  should 
match  the  figure  of  the  hack  hb  well  as  posaihle, 
about  16m.  long,  l^in.  wide,  and  about  i^in* 
thick.  One  of  Uie  strips  will,  when  cut  in  half, 
make  the  ribs  for  the  two  upper  or  shoulder 
curves ;  the  others  will  make  a  waist  curve  and  a 
lower  curve  each.  As  thej  are  generally  rough 
from  the  saw,  both  sides  will  have  to  be  well 
scraped,  and  glass-papered  to  a  smooth  surface. 
This  wUl,  of  course,  reduce  them  in  thickness, 
which  is  all  the  hetter,  as  they  will  be  much 
easier  to  bend  to  the  shapes  required.  The  edges 
of  the  ribs  may  be  made  perfectly  smooth  by 
sliding  them  to  and  fro  on  a  sheet  of  glass-paper 
which  ia  lying  on  a  flat  surface.  The  bendmg 
them  to  the  proper  curves  is  a  matter  which  wiU 
teat  the  patience  of  the  amateur  violin-maker  to 
the  utmost  degree.  It  is  an  operation  which 
must  not  be  hurried,  or  the  ribs  will  break  in  the 
most  provoking  manner.  The  bending  iron 
must  be  got  to  a  degree  of  heat  so  that 
water  dropped  upon  it  will  fly  oft  with  a 
hiss.  The  ribs  for  the  waist  curves  should 
be  built  up  first,  and  having  got  them 
quite  smootii  and  clean,  thin  down  still 
a  little  more  at  each  end,  where  the  sharpest 
curves  will  be,  and  the  work  will  be  all  the 
easier.  It  will  further  assist  if  you  moisten  the 
surface  you  are  going  to  place  inside  the  violin 
with  cold  water.  Then  place  the  dry  side  on  the 
hot  iron,  and  press  very  ilightly  on  the  rib  with  a 
piece  of  wood,  moving  or  sliding  the  rib  to  and 
fro  continuously  to  prevent  it  scorching.  In  due 
time  you  will  find  the  rib  will  begin  to  yield. 
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Try  it  frequently  between  the  comer  blocks 
imtil  it  awnmes  the  curve  of  the  scribed  line,  and 
fits  the  hollowed  part  of  the  blocks,  and  when  it 
haa  reached  that  atai^  APPly  the  glue,  and 
olamp  in  position,  leaving  the  projecting  enda  to 
be  dealt  with  afterwards.  Proceed  in  the  same 
manner  with  the  rib  of  the  opposite  waist-curve. 
When  both  have  set  hard  and  firm,  take  your 
sharpest  knife  and  carefully  pare  ofE  the  pro- 
jecting^ ends  in  such  a  frnmner  that  the  other  ribs, 
when  in  position,  will  fit  up  to  them  so  as  to 
leave  the  joints  scarcely  visible.  At  the  lower 
block  an  accurately-made  joint  should  occur 
just  where  the  tail-pin  hole  has  to  be  bored 
^Fig  21).  In  the  case  of  the  upper  block  there 
is  no  necessity  to  trouble  about  a  joint,  as  that 
portion  will  have  to  be  cut  away  for  the  insertion 
of  the  neck.  After  the  sides  have  firmly  set, 
they  will  have  to  be  levelled  to  the  height  of  the 
blocks.  Many  of  the  good  makers  reduced  the 
depth  of  the  sides  to^«nards  the  upper  block  by 
about  ^\in. ;  but  the  amateur  need  not  attend  to 
this  point  in  his  first  attempt  unless  he  pleases. 

The  ribs  having  now  been  got  into  position  on 
the  back,  the  superfluous  wood  of  the  comer 
blocks  may  be  cleared  away  with  a  chisel,  and 
the  two  end  blocks  cut  smoothly  into  a  semi- 
drcular  form.  Our  amateur  can  then  turn  his 
attention  to 

The  Side  Lininga. — These  are  strips  of  deal 
Jin.  wide  and  i*cin.  thick.  At  many  of  the 
tobacconists  long  spills  are  to  be  bought,  at  about 
3d.  per  bundle,  which,  being  of  regular  shape, 
will  answer  admirably.  Put  a  hanoful  of  these 
into  cold  water,  and  let  tiiem  soak.  When 
pliable,  wipe  them  as  dry  as  you  can,  and  you 
may  get  them  to  the  required  shape  without  the 
intervention  of  the  bending  iron.  Pat  them  into 
position  all  round  the  lower  side  of  the  ribs,  and 
close  up  to  the  back ;  hold  them  there  by  means 
of  the  little  wooden  clips  before  described,  and 
stand  aside  till  dry.  They  will  then  be  found  to 
have  acquired  the  desired  curvature,  and  may  be 
glued  in,  using  the  clips  again  tiU  set.  Kepeat 
Uiis  operation  with  the  linings  for  the  upper 
edges,  and  when  all  have  set  firmly  pare  oj  a 
bevel  on  the  inside  edge  of  each  lining,  and  ^r\{^\) 
with  glass-paper. 

CTo  be  coniimted.) 


CHEMISTBY  70S  STXTDENTS. 

By  John  Mills. 
Author  of  ''Alternative  Elementary  Chemistry,*'  &c 

CHEMISTRY  is  a  branch  of  science  which, 
above  all  others,  demands  that  extensive  ex- 
periment and  dose  observation  should  be  accom- 
panied by  careful  reading  and  deep  thinking  in 
order  to  clearly  comprehend  the  mysteries  wUch 
have  been  revealed  by  workers  in  this  depart- 
ment of  knowledge.    The  votaries  of  chemistry 
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Fig.  1. 

meet  with  a  never-ending  series  of  sudden  and 
striking  transitdons  in  the  condition  of  matter 
such  as  are  well  calculated  to  incite  the  mind  to 
action  and  inspire  the  marvellous.  For  example, 
different  gases  majjr  be  broup;ht  together,  result- 
ing in  the  formation  of  solid  bocues ;  colourless 
liquids  may  be  mixed  with  each  other  so  as  to 
produce  solids  of  almost  every  hue.  The  most 
refractory  bodies  can  be  dissolved  in  suitable 
liquids,  and  again  recovered  in  the  metaUio  form 
by  processes  known  to  the  chemist,  andoold bodies, 
after  acting  on  each  other  chemically,  sometimes 
develop  a  surprising  amount  of  heat.  These 
changes  and  transfomiations  are  so  complete  and 
magical,  that  formerly  the  so-called  alehemiett 
fostered  the  idea  that  it  might  be  possible  to  find 
out  a  means  of  transmuting  the  common  metals 
into  gold,  and  so  discover  what  was  termed  the 
Fhiloeopher^i  Stone.  At  the  present  time  chemistry 
is  a  powerful  and  indisp^isable  factor  in  the 
manufacture  of  a  great  many  of  the  conveniences 
of  life  we  now  enjoy,  which  were  not  accessible 
to  our  forefathers  on  account  of  their  inferior 
knowledge  of  this  branch  of  science. 

Object  of  Ohemisftry  for  Students. 

In  writing  a  series  of  articles  on  this  subject, 
no  previous  Knowledge  of  the  science  is  assumed, 
and  our  aim  throughout  will  be  to  teach  the  sub- 
ject by  a  constant  appeal  to  a  number  of  care- 
fully studied  experiments  arranged  in  such  a 
way  that  every  reader  of  the  English  Mechanic, 
who  desires  some  knowledge  of  chemistry, 
either  as  a  means  of  education  or  for  prac- 
tical utility,  may,  by  reading  the  numbers  as 
they  appear,  and  followiug  our  instructions  in 
the  working  details,  act  as  his  own  instructor. 
No  amount  of  reading  or  oral  teaching  can  be  so 
impressive  as,  or  compensate  for,  actual  experi- 
ment and  observation,  in  the  course  of  which  all 
the  five  senses  are  taken  advantage  of  to  assist 
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the  memory.  The  articles  will  be  illustrated  by 
a  large  number  of  neat  outline  drawings  of  the 
actuM  apparatus  employed  in  performing  the 
experiments,  and  these  illustrations  will  embody 
the  fruits  of  a  distinct  effort  recently  made  by 
the  Science  and  Art  Department  to  render  the 
teaching  of  practical  chemistry  possible  with  a 
minimum  outlay  in  apparatus  and  materials.  The 
syllabus  of  inorganic  chemistry— ^r<^  stage — \a 
to  be  the  basis  of  our  remarks,  in  the  course  of 
which  every  care  will  be  taken  to  advance  matter 
of  a  thoroughly  scientific  and  trustworthy  cha- 
racter, so  that  readers  who  follow  us  may,  during 
the  coming  winter,  lay  a  safe  foundation  for 
further  studies  in  this  very  intereetiDg  science. 
Here  is  our  syllabus : — 

Subject   X. — Inorgunio   Chemistry. 
Theoretical. 

Students  are  at  liberty  to  use  any  recognised 
system  of  nomenclature  or  notation  in  the 
examinations. 


FiasT  Stage  ob  Elembntaby  Cocbsi. 

Illustrations  and  examples  of  chemical  actioiL 
Indestructibility  of  matter.  Simple  and  com- 
pound substances.  Laws  of  chemical  oombioa* 
tion  in  definite  and  multiple  proportions.  Dalton's 
atomic  theory.  Principles  of  chemical  nomea- 
clatuxe.  Symbolic  notation.  Formula  and 
equations.  Calculation  of  the  quantitiss  by 
weight  taking  part  in  reactions.  DivisioQ  of 
elements  into  metals  and  non-metals^  Gi^hio 
notation  so  far  as  is  necessary  to  explain  tdie 
constitution  of  the  following  compcnndi  :•.• 
Hydrochloric  add,  water,  sulphuretted  hydrogen, 
ammonia,  and  carbon  dioxide  (carbonic  aimy- 
dride). 

French  and  English  weights  and  measures. 
Calculation  of  the  weight  and  volume  of  gases  at 
Uie  standard  temperature  and  pressure. 

Hydrogen, — Its  preparation  and  properties. 

Chlorine, — Its  preparation  and  prop«tio8-  Hy- 
drochloric acid:  its  preparation  and  properties, 
also  its  analysis  and  synthesis. 

Oxygen.— itB  preparation  and  properties. 

Ozone  or  AUotropic  Oxygen.— Lta  preparation,. 
properties,  and  constitution. 

Water. — Its  formation,  properties,  and  com- 
position. Determination  of  oomporition  by 
analysis  and  synthesis. 

Sulphur. — ^Its  properties,  occurrence  in  nature, 
and.  fdlotropic  modifications.  Sulphuretted  hy- 
drogen :  mode  of  preparation,  properties,  and 
composition  of.  Oxides  of  sulphur :  modes  of 
preparation,  properties,  and  composition  of. 
Sulphurous  acid  and  the  sulphites^    Sulphuric 
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acid  and  the  sulphates:  properties,  and  com* 
position  of,  tests.  Propeities  common  to  adds 
m  general. 

Nitrofen. — Preparation  and  properties.  Nitpous- 
and  mtric  oxiaes  :  composition,  properties, 
and  mode  of  preparation.  Nitric  acid  and  the 
nitrates :  composition,  properties,  and  testa- 
Ammonia  :  composition,  preparatioiH  and  pro- 
perties. The  atmosphere :  its  constitution  ;  effects 
of  animal  and  vegetable  life  upon  it.  Its  com- 
position as  regards  oxygen  and  nitrogen,  and  how 
determined. 

Carbon. — Occurrence  in  nature,  allotropic  form* 
of ;  properties  of.  The  two  compounds  of  carboa 
and  oxygen.  Carbonates,  composition  and  pro- 
perties of. 

Students  who  attend  science  classes,  and  work 
under  the  supervision  of  a  good  teacher,  will  have 
but  little  difficulty  in  learning  how  to  fit  up 
chemical  apparatus ;  but  there  are  thousands  of 
intelligent  readers  of  the  English  Mxchaxic- 
who,  firom  one  cause  or  another,  are  unable  to 
avidl  themselves  of  such  advantages,  and  it  is 
mainly  for  tiie  benefit  of  this  section  of  readeis 
that  we  are  new  writing.  Many  of  the  very 
best  practical  chemists,  past  and  present,  have 
learnt  chemistry  without  a  teacher,  uid  we  would 
recommend  those  of  our  readers  who  may  desire 
to  adopt  a  similar  course,  to  paste  out  the  sheets 
of  instruction  on  foolscap  as  they  appear,  follow 
our  directions  to  the  letter  in  the  execution  of  ths 
working  details,  and  ponder  patiently  and  ps^ 
sistently  over  what  is  pointed  out  as  the  lesson 
to  be  taught  by  each  experiment  performed.  An 
hour  or  two  spent  in  this  way  each  eveoing  for  a 
couple  of  months  will  be  sufficient  to  insure  to 
any  artisan  a  safe  passage  through  the  examina* 
tions  of  the  Science  and  Art  Department  in 
elementary  chemistry.  The  greater  number  of 
the  experiments  mav  be  performed  with  glass  ap* 
paratus  costing  only  a  few  shiUings,  and  this 
may  be  obtained  at  Beckers,  33,  Hatton-waU, 
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I^vidoD,  £.C. ;  WodUey  and  Sons,  69,  Market- 
itnot,  HiBchester ;  and  at  Baird  and  Tatlock's, 
jM,  Saochiehall-street,  Glasgow.  It  is  essential 
it  the  outaeLthat  the  stndent  e^ould  be  able  to 
vodr  gkas  to  a  certain  extent,  and  we  therefore 
aov  ofter  a  few  preliminary  remarks  on  this 

t^CtU  •  Gltua  Tube. — ^The  ^[lass  tube  should 
beh^  in  the  left  hand  and  liud  firmly  npon  the 
«j^  of  a  ^Ue  or  bendi ;  tlMpi,  taking  a  three- 
«aiMx«i  file  in  the  right  hand,  and  giving  one 
k)8g  aad  steady  cut  with  it,  guiding  the  file  with 
^  tbumb-nail  of  the  left  hand,  it  is  only  neces- 
mij  to  kold  the  tube  horizontally  between  the 


making  the  end  of  almost  the  same  thiokness  as 
the  rest  of  the  tube.  When  the  end  is  red-hot 
it  may  be  smoothly  rounded  oS  by  moving  it 
from  the  flame  and  gently  blowing  into  the  open 
end.  In  order  to  obtain  the  necessary  tempera- 
ture to  do  this  the  mouth-blowpipe  should  be 
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^ngm  of  both  hands,  giving  at  the  same  time  a 
flli^  poll  inwards  and  outwards  in  order  to 
Mk  me  tube  in  case  it  is  not  very  thick.  Por 
venr  thick  tubes  it  is  necessary  to  repeat  the  out 
wm  the  file  sevoral  times  in  the  same  place ;  it 
jxmld  then  be  held  across  the  chest  and  pulled 
vmach  ontwarda  and  as  little  inwards  as  possible. 
The  iharp  edges  of  the  glass  tubes  so  cut,  before 
\mg  connected  with  indiarubber  tubing  or  put 
tiinm^h  corks,  should  have  their  ends  smoothed. 
To  do  this,  the  tube  should  be  held  obliqu^y  in 
tbflsme  of  the  spirit-lamp,  and  turned  round 
udioaBd  until  the  edges  of  the  g^ass  tube  are 
foNl  The  edges  may  also  be  smoothed  by  filing 
liih  a  hard  file. 

n  Bend  9  Qltut  TVi^.— Hold  the  tube  lightly 
botfiea  the  fingers,  and  warm  gradually  that 
pot  of  the  tube  to  be  bent,  in  a  broad  gas-flame, 
tanmg  it  round  constantly  at  the  same  time. 
When  two  or  three  inches  of  the  tube  have  be- 
tiOBB  Mftsned  it  should  be  allowed  to  fall  gradu- 
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^h^  its  own  weight,  the  hand  holding  the  tube 
*g  itiaed  or  lowered,  just  as  occasion  requires. 
Afittle  nradioe  will  soon  give  the  pupil  suffi- 
W  jndgment  to  see  exaoti^  what  to  do  in  each 
mci^  case.  Tubes  which  have  been  bent 
■ft  qoiekly  become  flattened  in  the  bend,  and 
■cfreqaently  creased,  so  that  they  are  pretty 
*»  to  hwak  there.     (Fig.  1.) 

!*•  CUit  th$  Snd  of  a  Ghat  Tube.— The  tube 
2^,be  first  softened  near  the  end  in  the  flame 
■»  i^irit-Ump  or  a  candle,  then  drawn  out  with 
■•httdsad  broken ;  the  tail  so  formed  should  be 
J*tta  tgaia  in  the  flame  and  drawn  off  time 
«Kr  IIbu,  till,  when  on  melting,  it  runs  up, 
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employed^  To  bliow  a  bulb  on  the  end  of  the 
tube  so  dosed,'  a  ffood  thiokness  of  glass  should 
be  fused  at  the  end  before  blowing  in  at  the  open 
end.  A  bulb  may  be  blown  in  the  middle  of  a 
tube  by  corking  one  end,  heating  the  tube  in  the 
middle  while  the  ends  are  lightly  pushed  together, 
and  then  blowing  into  the  open  end. 

3)>  Join   Tubes  Together. — ^To  join  the  tubes 
end  to  end  they  should  be  cleanly  cut,  the  flat 


be  obtained  high  enon|;h  to  cause  thin  iron  wire 
to  bum  with  scintallatioaB  or  sparks. 

Baperimmiitiff, — ^To  perform  any  experiment 
well,  it  is  necessary  to  pay  attention  to  every 
detail,  no  point,  however  insignificant,  should 
ie  dimegarded.    A  badly-fitting  cork  may  be  the 
cause  of  a  failure  in  testing  the  propeities  of  some 
gaaes,  while  in  others  such  a  fault,  mi^ht  lead  to 
aaridns  expldbion;  as^  lor  exami>le,  in  thepfe- 
^aiatUm  of  hydrogen,  a  gas  which  is  explosive 
when  mixed  with  air.     Oorks  should  be  iellad 
under  a  board  upon  a  table  to  soften  them  pre- 
'  ous  to  ^tting  to  the  negk  of  a  flask  or  a  bottle ; 
J  this '  means  they  become  more  pliable,  and 
dtt  the  vessels  air-tight.     Cleanliness  in  of 
rime  importance.    Besides  the  offence  that^  dirt 
ives  to  tiie  senses,  it  obecoree  the  effect  of  niany .: 
Kperiments,  and  thus  gives  a  false  imprsssian 
to  the  student.    A  teacher  who  has  to  peilorm 
the   SKperiments   before  a  ^lass   should  either; 
^ve  a  thorough  acquaintance  with  thesnhjeci  • 
or  tijy  -has  Tmc|wriments  over  before  he  m^t^Jna.. 
61aB89  .ntiisririse   he  .wilL  QmL  ^hiaaelf '.iilteii> 
ainpl»dinted.*r,   He   should    be>   sore   thai. the t 
gtoppecB    of    an    bottles    to   be    used  idnringf 
a    leeson    are    not  fixed,   because  snch  a  oir*o 
cmostainoe-  is  often  .the   cause  of  miiohrdela]^ 
^d  in  faaaoy  cases  of  absolute  itSXvie.    in  Vumof 
experiments  where  a  balance  has  to  be  teplc^ed^'i 
^t  18  absolutely  heoessary  that  the  moat  sorupiptbtia< : 
care  be  taken  in  weighing.    It  is  plain  elso  t&atJ 
in  showing  the  difference  in  weight  between  air.) 
and  certain  gaaes  the  balance  must  be  most  eaie>«i 
fully   equipoised,   because  the  difference  is  sow 
szpidL  that  it  might  not  be  rendered  apparent/^ 


Fio.  7. 


FiQ.  8. 


ends  softened  in  a  flame,  and  then  gently  pressed 
together.  While  the  glass  is  still  soft,  a  slight 
pull  outwards  may  be  given  to  render  the  joint 
more  uniform  in  thidcaess,  and  the  cylindrical 
shape  may  be  further  restored  by  stoj^ping  one 
end  of  the  tube  with  a  cork  and  blowing  down 
the  open  end.  To  make  a  T-joint,  one  end  of 
one  of  the  tubes  is  closed  with  a  cork,  and  the 
point  of  the  blowpipe  flame  directed  to  one  side, 
that  hy  blowing  a  slight  elevation  is  ob- 
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tained.  TMb  operation  of  heating  and  blowing 
being  repeated  a  few  times,  enables  the  operator 
to  blow  a  hole  in  the  tube.    The  thin  glass  is 


Fio.  9. 

then  removed,  and  the  edge  of  the  hole  smoothed 
and  softened  in  the  flame,  one  end  of  tho  other 
tube  being  simultaneously  softened,  then  applied 
to  the  hole,  and  fused  on  as  before. 

To  JTae  the  Blowpipe, — ^The  breath  should  be 
sent  from  the  cheeks  and  not  from  the  lungs. 
To  do  this  the  lungs  should  flrst  be  filled  with 
air  and  the  cheeks  blown  out,  then,  keeping  up 
the  supply  of  fresh  air  by  breathing  through  the 
nose,  the  blast  is  kept  up  by  forcing  air  from  the 
mouth  by  the  contraction  of  the  muscles  of  the 
cheeks.  The  middle  part  of  tho  blowpipe-fiame 
is  called  the  reducing  flame,  and  the  outer  part 
is  called  the  oxidising  flame.  By  the  use  of  the 
blowpipe  and  a  candle -flame  a  temperature  may 
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Fro.  10. 


*«ehesea^  if  thoiiieceseBry  care  be  tiikon^  fathumiel 
impossible.  .  >       ^t 

Btwjaiee  of  .£)R«MiAr^ry,  «^  Oheapstry  is  ^^ain 
bnaneh  of  sciteiGB  iffMoh  txvats  >of  tfaeiofasBogefa 
which  take  place  between  different  bodiesj,  s6r 
as   to  produce  other  bodies   entirely  different 
ia  properties  inon  the  originals.    For  example',,) 
if  some  flowers  of  sulphur  and  copper  filuigB 
be  weU  mixed  the  mass  will  acquire  a  greenish 
tint.     However,    no    permanent   change  takes 
place  in  either  the  copper  or  sulphur.    By  the 
aid  of  the  micreeoope  the  particleiB  of  each  sub- 
stance may  be  seen  lying  side  by  side,  and  they 
may  be  effe<^ually  separated  by  throwing  on 
water,  which  will  wash  away  the  lighter  sulphur' 
and  leave  the  heavier  copper  behind.    Now  put 
some  of  the  mixture  in  a  small  flask,  place  oh  a 
tripod  stand,  and  apply  heat  with  a  spirit-lamp 
(Fig.  4.)    In  this  way  the  red  copper  and  yellow 
sulphur  are  made  to  undergo  a  permanent  change, 
which  results  in  the  formation  of  a  black  oom- 
pound  caUed  copper  aulphide^  possessing  ptopertiee 
entirely  unlike  its  constituents.     Before  heating, 
the  copper  and  sulphur  existed  as  a  meehaHictU 
mixture ;  but  on  the  application  of  heat,  a  deep- 
seated  change  ensued  due  to  the  chemical  eombinti* 
tion,  of  the  two  materials. 

On  the  other  hand,  we  may  resolve  or  split  up 
certain  substances  into  two  or  more  less  complex 
substances.  Thus,  by  heating  chalk  or  limestone 
strongly  in  a  fire,  a  gas  calted  carbon  dioxide  ia 
expelled,  and  calcium  oxide  {guicklims)  remains 
behuid.  These  bodies  possess  properties  totally 
unlike  the  original  chalk  or  limestone,  inasmudi  te 
the  latter  effervesces  or  fiszee  when  weak  acid  is 
poured  on  it,  while  quicklime,  under  Bimilar 
treatment,  does  not  fizs ;  further,  the  lime  tuma 
a  moistened  red  litmus  paper  Uue  when  pressed 
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against  it  imfaoe,  whereas  limestone  has  no  such 
action :  in  this  case  the  suhstance  under  treat- 
ment is  said  to  have  suffered  chemical  decom^ 
pontion. 

Again,  dissolve  some  blue  vitriol  (copper 
tuiphaU)  in  water,  dip  a  bright  knife  into  the 
solution,  and  allow  it  to  remain  therein  for  a 
few  minutes.  A  coating  of  red  copper  will  thus 
be  deposited  upon  the  Jmife-blade  fFig.  6),  the 
latter  having  expelled  or  displaced  the  copper 
frttji  the  liquid,  its  place  being  taken  by  a  por- 
tion of  the  iron,  which  dissolves,  and  forms  a 
solution  of  green  vitriol  (ferrotu  ntlphate). 

It  is  the  province  of  the  chemist  to  study  such 
permanent  changes  in  the  conditions  of  matter, 
observe  the  properties  of  the  new  bodies  formed, 
and  find  out  the  exact  conditions  under  which 
chemical  action  is  brought  about  in  each 
paiticvlar  case  under  consideration.  The 
reader  will  readily  perceive  a  fundamental 
diSeience  in  the  merely  temporary  effects  ob- 
tained by  placing  a  hot  body  in  contact  with  a 
odld  one ;  the  latter,  of  course,  on  removal,  soon 
returns  to  its  original  temperature  without 
having  undergone  any  alteration  in  properties  or 
compoaition.  We  may  make  iron  expand  by 
raising  its  temperature,  thus :  Take  two  blocks  of 
wood,  out  a  notch  in  one,  and  let  one  end  of  a 
thin  rod  of  iron  rest  in  the  notch,  the  other  end 
resting  on  a  stem  of  straw  placed  on  the  plain 
■n^Eaoe  of  the  second  block  of  wood.  Stick  a 
needle  vertically  in  the  straw,  and  then  heat  the 
iron  rod  hv  means  of  a  spirit-flame.  The  rod 
will  exnand,  and  the  free  taid,  moving  outwards, 
will  roll  the  straw  on  the  wooden  block,  as  may 
be  plainly  indicated  by  the  motion  of  the  needle, 
which  serves  as  an  index.  On  removing  the 
■ooroe  of  heat,  the  rod  returns  to  its  original 
length.  This,  and  similar  temporary  efrects, 
are  daasified  as  phyeical  changee. 

Oombutiion  and  Chemical  Combination. — ^When 
a  candUe  bums  in  air,  it  slowly  diminishes  in  size 
until  at  last  not  a  particle  remains.    In  popular 
language,  it  is  then  said  to  have  been  consumed 
or  annihilated.    What  has  become  of  the  candle  P 
Is  it  possible  to  destroy  or  reduce  its  substance  to 
BothmgP    It  is  our  business  to  point  out  how 
suitable  rei>lies  may  be  given  to  these  queries. 
To  begin  with,  if  the  materials  of  the  candle  still 
exist,  they  must  be  in  the  gaseous  form,  and  we 
shall  have  to   contrive  some   arrangement  for 
examining  the  products  of  combustion,  if  such 
there  be.    Take  a  dry  and  bright  glass  tumbler, 
hold  it  over  a  burning^  candle  (Fig.  6),  and  note 
the  deposition  of  moisture,  which  quickly  con- 
denses on,  and  dims  the  surface  (d  the  cool  glass. 
Again,  stick  a  short  piece  of  candle  on  the  end 
of  a  bent  wire,  apply  a  light,  and  then  lower  into 
a  gas-jar  (Fig.  7).    The  candle  continues  to  bum 
for  a  time,  but  soon   begins   to   languish,  and 
finally  the  flame  dies  out.  Now  remove  the  candle 
from  the  jar,  pour  in  a  little  Ume-watOT,  cover 
the    jar  with   the    band,  and  shake  well.    A 
milky  turbiditv  foms  in   the  lime-water,  thus 
showing  that  tnere  is  something  else  than  air  in 
the  jar,  for  the  same  volume  ot  air  will  not  render 
lime-water  turbid.    This  new  product  is  carbon 
dioxide,  commonly  called  carlxmic  add,  and  is  a 
body  which  wUL  not  bum  or  permit  other  bodies 
to  bum  in  it.    We  thus  see  that  water  vapour 
and  carbon  dioxide  are  produced  when  a  candle 
bums  in  air,  and   that  both   these  products  of 
combustion  are  ordinarily  invisible,  but  that  Uieir 
eodstence  may  be  verified  by  a  couple  of  simple 
experiments.  By  soaking  cotton  wool  with  para- 
ffin oil  or  methylated  spirits,  fastening  it  on  the 
end  of  a  bent  wire,  and   burning  as  before,  we 
may  show  that  the  same  products  are  formed  as 
when  a  candle  bums;    similarly,    by  attaching 
one  end  of  an  indiarubber   tube  to  an  ordinary 
cas-bumer,  and  the  other  to  a  bent  glass  tube, 
drawn  out  at  one  end  to  a  fine  jet  (Fig.  8),  we 
may  bum  coal-gas  in  a  lar,  and  show  that  carbon 
dioxide  and  waSer  are  the  products,  as  before. 

Combustion  is  really  a  chemical  process  con- 
nsting  of  the  combination  of  the  particles  of  the 
combustible  body  with  a  gas  called  oxygen,  which 
is  contained  in  the  air.  The  tallow  candle, 
paraffin  oil,  methylated  spirit,  and  coal-^  all 
contain  carbon  and  hydrogen,  and  these  bodies,  by 
union  with  the  oxysen  of  the  air,  give  rise  to  the 
ohemical  compounds  carbon  dioxide  and  vapour 
<d  water.  Oxygen  is  the  active  body  in  causing 
substances  to  bum,  and  in  order  that  the  chemicu 
aotion  may  continue  between  the  burning  body 
and  the  oxygen  of  the  air,  a  constant  supply  of 
air  must  oe  kept  up.  Place  a  glass  chimney 
over  a  burning  candle,  the  flame  soon  dies  out ; 
whereas  if  supported  on  two  pieces  of  wood,  as 


indicated  in  Fig.  9,  the  candle  will  bum  com- 
pletely awa^.  In  the  first  case  access  of  air  is 
cat  off,  and  in  the  second  a  continuous  supply  of 
air  is  admitted. 

Matter  la  Indeatruotible. 

Examining  these  new  products  still  farther,  it 
may  be  demonstrated  that  their  total  weight  is  in 
excess  of  the  body  burnt— that  is  to  say,  the 
weight  of  the  oxygen  which  has  entered  into 
combination  has  been  added  to  that  of  the 
candle,  for  example.  We  may  devise  means  for 
conclusively  showing  that  an  actual  increase  in 
weight  does  take  place  when  combustion  occurs. 
Thus,  push  a  ]^iece  of  wire  gauze  into  an 
ordinary  glass  chimney,  and  fill  the  upper  half 
of  the  latter  with  lumps  of  caustic  soda  and  a  few 
pieces  of  Ume.  Support  a  smaU  piece  of  candle 
on  a  cork  pierced  with  holes,  and  fit  the  cork 
into  the  lower  end  of  the  chimney.  Now 
counterpoise  the  apparatus  on  the  beam  of  an 
ordinary  apothecary's  balance  (Fig.  10),  and 
when  this  Yum  been  done,  withdraw  the  cork, 
light  the  candle,  and  replace  in  the  tube.  As  the 
candle  bums,  the  water  and  carbon  dioxide 
formed  are  absorbed  by  the  caustic  soda  and 
lime,  and  a  defiection  oil  the  scale  beam  indicates 
that  the  whole  apparatus  has  increased  in  weight- 
From  this,  and  numberless  oUier  experiments, 
the  chemist  has  been  enabled  to  enunciate  the 
following  grand  truth,  namely — 

Matter  ia  indeiiructible.  We  may^  under  euit- 
able  conditions,  bring  about  changet  in  ittform  and 
propertiet ;  but  we  cannot  increaee  or  diminish  its 
quantity. 

{To  be  continued.) 


IMPB07BD   MITEK  -  CTJTTINO 
HACEIITE. 

AHANDT  tool  has  been  patented  by  Mr. 
A.  E.  Mackett,  of  Bristol,  for  quicldy  and 
accurately  cutting  the  mitre  upon  picture-frame 
mouldings,  using  an  ordinary  plane  iron  as 
cutter ;  by  simply  removing  a  pin  and  sliding  out 
the  cutter,  the  shoe  forms  a  cramp  for  holding 
the  fnune  m  position  whilst  securing  the  comers. 
Fig.  1  is  a  side  elevation.  Fig.  2  a  plan,  and  Fig. 


such  a  distance  above  the  bevel  upon  the  front  aid» 
cheeks  as  to  allow  an  ordinary  plane  iron  to  slide 
accurately  in  the  groove  formed  thereby.  The 
back  end  of  shoe  is  provided  with  two  uprights 
upon  which  to  pivot  hand-lever  D.  The  hand- 
lever  to  be  of  suitable  len^h  and  provided  with  a 
plunger  £,  pivoted  as  indicated  at  F,  being 
provided  with  a  i>in  H,  to  engage  in  the  ciroolar 
hole  usuaUy  provided  in  plane  irons.  The  hand 
lever  works  in  a  vertical  plane  and  directly  otst 
centre  of  machine.  The  front  side  cheeks  are 
provided  with  set  screws,  I,  for  damping 
material  to  be  operated  upon  to  prevent  possibility 
of  recoil  whilst  the  cutting  aotion  is  being  pro- 
ceeded with.  The  sole  plate  or  bed  of  machine  is 
provided  with  bearing  strips,  J,  to  facilitate  ths 
truing  up  of  the  front  side  cheeks  to  the  angle  of 
45^  The  machine  is  most  conveniently  useid  hy 
being  screwed  down  to  the  top  of  a  iondb,  the 
moulding  upon  which  it  is  desired  to  cut  the- 
mitre  being  placed  upon  the  bearing  strips  J. 


3  a  perspective  view  of  the  machine  showing 
cuttcff — viz.,  an  ordinary  plane  iron  with  back 
iron  removed,  in  position  for  catting  mitres  at  an 
angle  of  46°.  The  machine  comprises  a  frame  or 
shoe  of  the  particular  construction  as  shown  in 
the  annexed  drawings,  and  indicated  by  A, 
having  two  vertical  side  cheeks  in  the  front 
bevelled  at  an  angle  of  45^  to  the  base  or  sole  of 
the  machine,  to  which  are  attached  by  means 
of  set  screws  B,  angle  pieces  C,  and  being  set  at 


TALKDrO  WITH  THB  8TAS8. 

WHEN  Prof.  Qeorge  Davidson,  of  the  Davidson. 
Observatory  and  the  Coast  and  Oeodetio 
Sarvey,  was  shown  the  Paris  cablegram  saving  that 
an  old  lady  had  just  died  at  Spa,  leaving  100,()00ir. 
as  a  prise  to  the  astronomer.  Fzvnoh  or  foreign,  who 
withm  ten  years  shall  be  able  to  communicate  with 
any  planet  or  star,  he  read  it  through  slowlv  ones, 
then  he  read  it  twice  more  rapidly.  Finally  (nyi 
the  San  Franeieeo  Examiner),tie  picked  it  up,  hsld' 
it  at  the  proper  distance  from  nis  eyes,  and  sqninted 
at  it  lost  as  he  would  sauint  at  Mercoxy  toron^ 
his  telesoope  if  he  wanted  to  find  the  big  tortoin- 
shaped  spot  on  its  northern  hemisphere.  "  An  old 
lady !  an  old  lady !  "  the  astronomer  finally  ez- 
claimed.  "  Now,  isn't  that  a  pretty  way  to  treat 
such  a  piece  of  philanthropy  as  mat  P  An  old  lady, 
indeed!  Now,  why  under  the  sun  do  you  sappois 
they  keep  back  her  name?  I  amindined  tobeuove 
that  some  good-IookiDg  youn^  man— one  of  thsie 
smooth  talkers— has  been  ^ettmg  dose  to  her  and 
talking  a  lot  of  astronomy  mto  her  ear.  From  the 
very  form  her  bequest  takes  I  am  aware  that  some- 
body— Flammarion  or  some  other  man— has  bsaa 
talkmg  to  her  about  the  proposed  triangle.  Ths 
project  is  a  very  curious  one,  but  can  be  explained 
quite  easily.*' 

Prof.  Davidson  picked  Hip  a  blue  pencil  and  draw 
on  a  white  sheet  of  paper  a  right-angled  triangle. 
"This  that  I  have  drawn,"  he  said,  "is  the  old 
triangle  of  PythMoras.*'  That  tnangle  has  a 
right  angle,  and  the  square,  baUt  upon  the  side- 
opposite  the  right  angle  is  equal  to  the  sum  of  the 
squares  built  upon  the  other  two  sides.  The  propo- 
sition is  said  to  be  the  fundamental  one  of  geomesy. 
It  has  been  proposed  to  draw  such  a  figue  as  that 
in  the  Desert  of  Sahara,  or  some  other  great  plsin^ 
the  lines,  of  course,  to  be  hondreds  of  miles  long, 
and  maae  so  that  they  would  be  distinct  in  the 
desert  sand.  One  way  would  be  to  plant  paba 
trees,  so  that  the  forests  would  take  the  shape  of 
Unas  in  the  figure.  Certainly  the  green  of  ths- 
palms  would  be  so  bright  in  the  contrast  with  the 
white  of  the  sand  that  the  drawing,  when  com- 
pleted, would  be  plain  enough.  These  are  ths 
suppositions  that  go  along  with  the  idea.  It  if 
supposed  that  there  are  people  on  some  of  the 
planets,  at  least  on  Mars.  It  is  supposed  that  the* 
people  on  the  planet  are  mvilised  and  capahla  of 
looking  through  telescopes,  and  it  is  oonduded  thst 
if  this  ii  so,  they  must  know  the  Pythagorssa 
proposition.  So,  if  the  people  of  Man  look  thiongh 
viBu  telescopes  at  the  earth,  they  will  be  sure  to  see 
that  enormous  figure  on  the  desert,  and  seeing  it 
they  will  realise  that  the  earth  is  inhabited  by  mei^ 
of  Imowledge,  and  that  the  drawing  is  a  si^nsL 
Then  of  course  they  will  set  to  work  to  answer  it  hj 
building  just  sudi  a  figure  on  Mars.  That  will  be 
talking  from  star  to  star. 

"But  all  this  is  bosh  and  nonsense  to  me,  and  I 
daresay  it  was  bosh  and  nonsense  to  the  man  who 
wheedled  the  Frenchwoman  into  setting  aside  her 
I00,000f .    But  whoever  he  was,  he  knew  on  which  ' 
side  his  bread  was  buttered,  and  knew  that  such  a 
trust,  for  whatever  purpose,  would  bear  interest. 
But  even  suppoaine  that  the  Desert  of  Sahara  is 
one  great  plam,  ana  that  it  is  large  enough  for  the* 
purpose,  and  even  supposing  that  it  was  poseiUe  to  I 
make  such  an  enormous  figure,  I  am  in  donoii 
whether  the  people  on  Mars,  with  sudi  tdescopee  si 
we  use,  would  m  able  to  see  it.    At  certain  times 
Man  is  but  34,000,000  miles  from  the  earth;  bat  it 

Sets  further  and  further  away,  until  the  distanoe  iff 
1,800,000  miles.  That  is  a  good  way  off  to  est 
triangles.  Bat  if  Man  is  inhabited  I  am  indmsft 
to  b^ve  that  the  inhabitants  are  not  fools.  If  taef 
saw  a  triangle- shaped  object  on  the  faoe  of  the 
earth  they  would  not  jump  to  theohimeriosl  oon-* 
dueion  Uiat  there  wero  idiots  enongh  donm  bsrs  tv 
build  such  an  affair.  The  truth  ia,  we  do  not  know 
whether  any  of  the  planets  besides  theesitti  tf9 
inhabited.    We  think  we  know  that  it  mtg|it  be 
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podtbb  for  men  to  liya  on  Mercnry.  The  litna- 
tioH  Md  condition  of  thingi  on  the  other  planets  are 
ittogether  different  ftrom  those  on  the  earth.  So 
wb«  vttslk  about  the  inhabitants  of  the  planets 
vtflBtv  the  realm  of  surmise,  and  M.  Jules  Verne 
y§  1  better  chance  than  the  scientist.  The  four 
Bfaasti  oasrest  the  sun  are  Heronry,  Venus,  the 
EiiCb,  sad  Han.  Mercury  is  only  35,392,000  miles 
ivoB  the  son,  which  is  not  Teiy  far  when  you  take 
As  best  into  consideration.  Oonsequently  we 
UisTS  it  is  a  good  many  times  hotter  than  Axuona 
oaMcreozy.  There  are  other  diudvantages,  such 
MS  lack  of  space,  enormous  mountains,  and  no 
caitHBty  of  atmosphere.  Mercury  is  only  3,060 
adsi  in  diameter,  yet  there  are  mountains  on  its 
■ifue  orer  12  miles  high. 

**\mm  is  66,134,000  miles  from  the  sun,  and  is 
phsty  hot  enough,  although  nearly  twice  as  far  as 
Ibceby  from  the  great  neater.  Then  there  is 
BBM  qasstion  about  the  atmosphere  as  yet,  and  the 
nsr  ii  only  224  days  long.  The  earth  comes  next, 
Wsg  91.430,000  miles  from  the  sun.  After  this 
flhastisMan,  139,31 1,000  miles  from  the  luminary. 
In  sitranoaflra  admit  that  if  people  like  those  on 
(hieiith Kts on  anypf  the  otner  planets,  Mars  is 
■obably  the  one.  The  reason  why  is  eaqr  to  tell. 
AMhooffh  Man  is  further  from  the  sun  thu  the 
'  Batt,iuf  orbit  is  so  eooentric  thatat  certain  times 
btaoolj  126,318.000  miles  away,  consequently  the 
tnpstatuTss  are  likely  merely  a  little  more  mode- 
ato  thsn  those  on  the  earth.  Then,  too,  the 
fiBml  motion  of  the  two  planets  is  about  the  same, 
»  Oat  from  one  year's  end  to  another  the  distance 
I  from  the  earth  to  Man  varies  only  from  33,800,000 
'  ■!■  to  61,800,000  milea.  Man  has  its  seasons  and 
I  h  polar  ios  just  like  the  earth.  Through  the  tele- 
nps  we  can  watch  icefields  at  the  poles  get 
Ib|«  m  winter  approaches,  and  see  them  get 
nuhr  again  in  the  summer.  Man  has  an  atmo- 
fkoe  sod  douda  like  those  on  earth.  There  are 
eoaliaeots  and  oceans  on  Mars,  so  that  altogether 
fteisalogy  between  that  nlanet  and  the  euth  is 
ivfdoss,  the  striking  difference  being  that  Man 
B  anoh  the  smaller.  Astronomen  are  more  and 
us  disposed  to  beHere  that  Man  is  inhabited. 
Tot  yk  me  if  we  know,  however,  and  I  promptly 
Ml  JOB  we  do  not.  An  astronomer  named  Schia- 
praB  claims  he  is  able  to  see  a  double  line  of  canals 
tsXin.  These  must  be  enormous  works  if  he  can 
M  than,  and  must  represent  a  stupendous  amount 
rfmak  on  the  part  of  an  almost  countless  number 
d  Mople.  I  cannot  see  them  through  my  telescope, 
UBin^  othen  fail.  After  all,  these  canals  may 
hmSduaparelli's  eye.  People  get  what  is  called 
M((gaatiim  nowadays,  and  see  two  pencils  where 
Imn  ii  only  one.  Ferhaps  that  is  what  Schiaparelli 
hi.  Boterenif  there  are  people  on  Man,  and  even 
itihsf  hate  built  canals,  as  for  talking  with  Uiem 
M  HiB  prof  eoor  repeated  the  statement  to  nu^e 
a  aors  positiTe) — as    for  talking  with    tiiem. 


nmCAL    INSTBUMBHTS  :    THIIB 
OOISTBUCTIOH    AND    CAPABILI- 

tIEB.-IV.* 


VALVBB  were  inTented  and  first  introduced  in 
Pnsda  about  a-d.  1816.  At  first  there  were 
ko,tat  there  are  now  generally  three.  In  this 
wshy  snd  Fxmnoe  they  are  worked  by  pistons, 
^^  when  ptesaod  down,  give  acoeas  for  the  air 
MDcuanels  or  snpplementsjcy  tubings  on  one  side 
tf  lbs  main  bore,  thna  lengthening  it  hy  a  tone  for 
ii  trA  Talve,  a  semitone  for  the  seoond,  and  a 
^  ttd  a  semitone  for  the  third.  When  released 
Iffta  flmr  the  piston  returns  by  the  action  of  a 

a  In  large  bass  and  contralto  instruments  a 
piston  iM  added,  which  lowen  the  pitch  two 
■Ml  sad  a  semtone.  By  combining  the  use  of 
■Unites  lower  notes  are  obtained.  Thus,  for  a 
a^fiurd,  the  seoond  is  depressed  with  the  third ; 
tes  foutii,  the  first  and  third:  and  for  the 
WM  the  intyBeoond  and  third.  But  theintona- 
■^^beoomas  imperfect  when  yalyes  are  used  to- 
g«»  bscaose  the  lengths  of  additional  tubing 
«4l  oaleolated  for  the  single  depressionB,  when 
fjw  to  each  other,  tbey  are  too  i^ort  for  the 
j|v  Botes  required.  By  an  ingenious  inyention 
■jnansoaating  pistons,  Mr.  Blaikley,  of  Messn. 


|U|>afii  bu  ptaotically  rectified  thia  error  without 
y  aiDying  parta  or  altered  fingering.  In  the 
Viinetianeach  altered  note  becomes  a  funda- 
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^^  fcr  snother  harmonic  scale.  In  Qermany  a 
P^^Te>-a  kind  of  stop>cock~is  preferred  to 
P  fjitoB.  It  is  said  to  give  greater  freedom  of 
the  closeness  of  the  shake  being  its  best 
is  more  ezpensiTe  and  liable  to  derange- 
^r  ^  inTeotioa  of  M.  Adolphe  Sax,  of  a 
y  Mosoding  piston  in  place  of  a  gxx)up  of 
2"m  oom,  py  which  the  tube  is  shortened 
gy.w  lengthened,  met,  for  a  time,  with  in- 
2S$^"9c»rt.  It  is  suitable  for  both  conical  and 
WW  natnmients,  and  has  six  valves,  which 
Sr^  ued  independently.  However,  practical 
^WMhate  interfered  with  its  succew.    With 

rJt^  ^  HiiTOs,  F.a. A.  Extracted  ttom  a  series  of 
^*  W<to»  brfore  the  Bodety  of  Arts. 


any  valve  system,  however,  a  difficulty  with  the 
French  horn  ia  its  great  variation  in  length  by 
crooks,  inimical  to  the  principle  of  the  valve  sys- 
tem, which  relies  upon  adjustment  by  aliquot  parts. 
It  will,  however,  be  seen  that  the  invention  of 
valves  has,  by  transforming  and  extending  wind 
instruments  so  as  to  become  chromatic,  given  many 
advantages  to  the  composer.  Tet  it  must,  at  the 
same  time,  be  conceded— in  spite  of  the  increasing 
favour  shown  for  valve  instruments— that  the  tone 
must  issue  more  freely  and  with  more  purity  and 
beauty  from  a  simple  tube  than  from  tubes  with 
joinings  and  other  complications  that  interfere  with 
the  regularity  and  smoothness  of  vibration,  and,  b^ 
mechanical  facilities,  tend  to  promote  a  dull  um- 
f ormity  of  tone-quality. 

Owing  to  the  cnanges  of  pitch  bv  crooks,  it  ii  not 
easy  to  define  the  compass  of  the  French  horn. 
Between  C  in  the  bass  def  and  O  above  the  treble, 
will  repreaent  its  serviceable  notes.  It  is  better  that 
the  firm  horn  should  not  descend  below  middle  C, 
or  the  second  rise  above  the  higher  E  of  the  treble 
def.  Four  are  generally  used  in  modem  scoree. 
The  place  of  the  nom  is  with  the  wood-wind  band. 
From  Handel,  every  composer  has  written  for  it, 
and  what  is  known  as  the  small  orchestra  of  string 
and  wood-wind  bands  combined,  is  completed  by 
this  beautiful  instrument. 

The  most  prominent  instruments  that  add  to  the 
splendour  of  the  full  orchestra  are  trumpets  and 
trombones.  They  are  really  memben  of  one  family, 
aa  the  name  trombone— big  trumpet— implies,  ana 
blend  well  together.  The  trumpet  is  an  instrument 
of  court  and  state  functions,  and,  as  the  soprano 
instxument,  comes  first.  It  is  what  is  known  as  an 
8ft.  instrument  in  pitch,  and  gives  the  different 
harmonics  from  the  third  to  the  twelfth  and  even 
to  the  sixteenth.  It  is  made  of  brass,  mixed  metal, 
or  rilver,  and  is  about  5ft.  7in«  in  real  length,  when 
intended  for  the  key  of  F  without  a  slide,  but  is 
twice  turned  back  upon  itself,  the  first  and  third 
lengths  lyine  contiguous,  and  the  seoond  about  two 
inches  from  them.  The  diameter  is  three-eighths  of 
an  inch  along  the  qylindrical  length ;  it  then  widens 
out  for  about  fifteen  inches  to  form  the  bell.  When 
fitted  with  a  slide  for  transposition— an  invention 
for  the  trumpet  in  the  last  oentunr — ^this  double 
tubing,  about  5in.  in  length  on  each  side,  is  oon- 
nected  with  the  seoond  length.  It  is  worked  from 
the  centre  with  the  second  and  third  fingen  of  the 
ri^ht  hand,  and,  when  |)uUed  back,  returns  to  its 
original  position  by  a  spring.  There  are  five  crooks. 
The  mouthpiece  is  hemispherical  and  convex,  and 
the  exact  shape  of  it  is  of  great  importance.  It  has 
a  rim  with  slightly  roundea  surface.  The  diameter 
of  the  mouthpiece  varies  according  to  the  player  and 
the  pitch  required.  With  the  fint  crook,  or  rather 
shank,  and  mouthpiece,  the  length  of  the  trumpet 
is  increaaed  to  6ft.,  and  the  instrument  is  then  in 
the  key  of  F.  The  second  shank  transposes  it  to  E, 
the  thud  to  E  fiat,  and  the  fourth  to  D.  The  fifth, 
and  largest— 2ft.  l|in.  long— extends  the  instru- 
ment to  8ft.,  and  lowen  the  key  to  G.  The  slide  is 
used  for  transposition  by  a  semitone  or  a  whole 
tcKue,  thus  makmg  new  fundamentals  and  conrecting 
certain  notes  of  the  natural  harmonic  scale,  as  the 
seventh,  eleventh,  and  thirteenth,  which  do  not 
agree  with  our  musical  scale.  Mr.  W.  Wvatt  has 
reoentiy  taken  out  a  patent  for  a  double-slide 
trumpet,  which  possesses  a  oomplete  chromatic 
scale.  In  the  required  length  of  elide  the  ear  has 
alwavs  to  assist.  It  is  dear  that  the  very  short  shifts 
of  a  aouUe  slide  demand  frreat  nicety  of  manipula- 
tion. It  is,  of  course,  different  with  the  valve 
tnmipet.  The  natural  trumpets  are  not  limited  to 
one  or  two  keys,  but  those  in  F,  £,  E  flat,  D,  B  fiat, 
and  even  A  have  been  employed ;  but  usually  the 
valve  trumpets  are  in  F.  and  toe  higher  B  fiat,  with 
a  growing  mdination,  out  an  unfortunate  one,  to 
be  restricted  to  the  latter,  it  being  easier  for  comet 
playen.  The  tone  of  the  high  B  flat  trumpet 
cannot,  however,  compare  with  the  F  one,  and 
with  it  the  lower  notea  are  lost.  Of  course,  when 
there  are  two  or  three  trampets.  the  high  B  flat 
one  finds  a  place.  However,  tne  valve  sjrstem 
applied  to  the  trumpet  is  not  regarded  with  satisfac- 
tion, as  it  makes  the  tone  duU.  For  grand  heroic 
effect  vslve  trumpets  cannot  replace  the  natural 
trumpets  with  alides,  which  are  now  only  to  be  heud 
in  this  country. 

The  simple,  or  fidd  trumpet,  appean  to  exist 
now  in  one  representative  oxuy,  the  £  fiat  cavidry 
trumpet.  Baon  wrote  for  trumpets  up  to  the 
twentieth  harmonio— but  for  this  the  trampet  had 
to  be  divided  into  a  prindpal.  which  ended  at  the 
tenth  harmonic— and  the  danno  in  two  divisions, 
the  fint  of  which  went  from  the  eighth  harmonic 
up  to  as  high  as  the  player  could  reach,  and  the 
second  dazino  from  the  sixth  to  the  twdfth.  The 
use  of  the  clarinet  by  composen  about  the  middle 
of  the  last  centu^  seems  to  have  abolished  these 
very  high  trumpen.  So  completdv  had  they  gone 
hj  the  time  of  Mozart  that  he  had  to  change 
Handd's  trumpet  parts  to  accommodate  them  to 
performen  of  his  own  time,  and  transfer  the  high 
notes  to  the  oboes  and  darinets. 

Having  alluded  to  the  comet  &  piston^  it  may  be 
introduced  here,  particularly  as  from  bemg  between 
a  trumpet  and  a  bugle,  and  of  four- foot  tone,  it  is 


often  made  to  do  duty  for  the  more  noUe  trumpet. 
But  the  distinctive  feature  of  this,  as  of  nearly  all 
brass  instruments  since  the  invention  of  valves,  tend* 
to  a  compromise  instrument  which  owes  its  origin  to 
the  bugle.  The  oomet  a  piston  is  now  not  very 
different  from  the  valve  bu^e  in  B  fiat  on  the  one' 
hand,  and  from  the  small  valve  trumpet  in  thfr 
same  key,  on  the  other.  It  is  a  hybrid  between 
this  high-pitch  trumpet  and  the  bugle ;  but  oom-> 
pared  with  the  latter  it  has  a  much  smaller  befl. 
By  the  use  of  valves  and  pirtons  with  which  it  waa 
the  first  to  be  endowed,  the  oomet  can  easfly 
execute  passages  of  consecutive  notes  that  in  the* 
natural  tmmpet  can  only  be  got  an  octave  higgler. 
It  is  a  fadle  instrument,  and  douUe-tongneinff^ 
whidi  is  also  possible  with  the  horn  and  trompm^ 
is  one  of  its  popular  means  for  dinlay.  It  has  a 
harmonic  compass  from  middle  C  u>  C  above  the 
treble  def,  and  can  go  higher,  but  with  difficulty. 
A  few  lower  notes,  however,  are  easfly  taken  wi&i 
the  valves. 

We  now  come  to  the  trombones— grand,  soporoiiB 
tubes— which,  existing  in  three  or  four  sixes  since 
the  16th  century,  are  among  the  most  potent  addi- 
tions, on  occasion,  to  the  full  orchestra.     Their 
treble  can  be  regarded  as  the  English  dide  trumpet, 
but  it  is  not  exaotiy  so.    There  appean  to  have* 
been,  as  late  as  Bach,  a  soprano  trombone,  and  it  la 
figured  by  Yirdung,  ▲.d.  1611,  as  no  larger  thaOf 
the  fidd  trumpet.    The  trumpet  is  not  on  so  large^ 
a  calibre,  and  in  the  17th  century  had  ihi  own- 
fanuly  of  two  darinos  and  three  tubas.    The  old' 
Eoglish  name  of  the  trombone  is  saokbut.    Hie  old 
wooden   oomet,   or  (Hrman  sinks,  an  obsolete, 
oupped-mouthpieoe  instrument,  the  real  bass  of 
which,  accordmff  to.  family,  is  the  now  obsoleta 
serpent,  was  used  in  the  16th  and  17th  centuries  as 
the   treble  intrument  in  combination  with  alto, 
tenor,  and  bass  trombones.    The  leading  featurea^ 
of  the  trampet  are  also  found,  as  already  inferred, 
in  the  trombone ;  there  is  the  cupped  mouthpiece,, 
the  cylindrical  tubing,  and,  finally,  a  nadual  in-> 
crease  in  diameter  to  the  bell.    The  sirae  used  for 
the  trumpet  appean  for  four  centuries  and  pro* 
bably  longer,  in  the  well-known  construction  o^ 
the  trombone.     In  this  instrument  it  consists  of 
two  cylindrical  tubes  paralld  with   eadi   other,, 
upon  whidi  two  other  tubes,  communicating  \fj  a% 
pipe  at  their  lower  ends  curved  in  a  halMreleL 
glide  without  loss  of  air.    The  mouthpieoe  is  fittev 
to  an  upper  end,  and  a  bell  to  a  lower  end  of  the 
slide.    When  the  slide  is  dosed,  the  instrument  is. 
at  its  highest  pitchy  and  as  the  column  of  air  is 
lengthened  by  drawing  the  slido  out,  the  pitdi  is 
Uwered.   By  this  oonmvance  a  oomplete  diromatic 
scale  can  be  obtained ;  and  as  the  determination  of 
the  notes  it  produces  is  by  ear,  we  have  in  it  the 
only  wind  instrument  that  can  compare  in  aoouzaoy 
witn  stringed  instruments.     The  pli^er  holds  a> 
croas-bvr  Mtween  the  two  lengths  of.  the  instru- 
ment, whidi  enables  him  to  lengthen  or  diorten  the 
slide  at  pleasure ;  and  in  the  bass  trombone,  as  the^ 
stretdi  would  be  too  great  for  the  length  of  a  man'a 
arm,  a  jointed  handle  is  attached  to  the  cross-bar. 
The  player  has  seven  positions,  each  a  semitone 
apfl^  for  dongation,  and  each  note  has  its  owa 
system  of  harmonics ;  but  in  practice  he  only  occa- 
sionally goes  beyond  the  fifth.    The  present  trom- 
bones are  the  alto  in  E  fiat,  descending  to  A  in  the- 
seventh  position ;  the  tenor  in  B  fiat  descending  to 
£ ;  the  baaa  in  F  descending  to  B,  and  a  higher  baas 
in  G  descending  to  C  sharp.    Wagner,  who  has 
made  several  important  innovations  in  writing  for 
bass  brass  inslxuments,  requins  an  octave   baas- 
trombone  in  B  fiat— an  octave  lower  than  the  tenor* 
one  in  the  "  Nibelungen."    The  fundamental  notes' 
of  the  trombone  are  called  **  pedal "  notes.    They 
are  difficult  to  get,  and  less  valuable  than  har- 
monics because,  in  all  wind  instruments,    notea 
produced  by  overblowing  are  richer  than  the  fun- 
damental notes    in   tone-quality.     Valve   trom- 
bones do  notj  however,  find  favour,  the  defects  of 
intonation  beinff  more  j^rominent  than  in  shorter 
instruments,    fiut  playing  with  wide-bore  tubas 
and  their  kindred  is  not  advantageous  to  this  nobl^ 
instrument. 

{To  be  continued»y 


THE  EDISON  DYNAMO  AND  MOTOR. 

THE    following    description    of    the    Edison* 
machine,   which   can   be   used   either  as  a 
dvnamo  or  motor,  is  extracted  from  the  SewttiJU 


tnerican : — 

It  is  one  thing  to  make  a  djnamo  or  motor  from/ 
explidt  instrajpons  and  quite  another  thing  ta 
design  a  madiine  adapted  to  generate  or  be 
operated  by  a  particular  current.  The  former  is 
purely  mechanical  and  within  the  range  of  most 
machuusts  and  amateurs,  while  the  hotter  is  entirdy 
within  the  province  of  the  deotrical  engineer  or 
electrician.  When  the  work  of  madiine  bnildin|^ 
proceeds  simultaneoudy  with  the  study  of  f  nnda- 
mental  prindples,  real  progrees  is  made. 

The  base,  which  is  of  brass,  is  made  hollow,  a» 
shown.  It  is  14in.  long,  7|in.  wide,  l|in.  deep  at 
the  ends,  with  two  l^in.  devations  at  the  middle 
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loT  roomnD^  tha  cut-inm  pole-ptaoet  of  tlia  fiold- 
mwitt,  which  an  e>oh  (Bcnnid  to  the  bue  br  two 
anali  tkp  bolta  exteDding  upwardly  tluongh  the 
bus  and  into  the  pole-piacea. 

The  upper  nunoei  of  the  pole  piacea  an  tiuly 
faoad  for  teoeiniift  the  oylindiinl  fisld'magaat 
oama,  which  are  mode  of  Swadiih  inin,  2Jia.  in 
diamater,  ud  41in.  long.  These  magnet  earn  an 
e*ch  held  in  position  by  a  threaded  etud  »orewed 
into  the  pola  pisca  and  entering  mignet  core. 
Bach  eoiB  is  provided  with ,  a  voloaniied  fibre 
oollar  at  each  end,  which  ia  iin.  thick  and  Jin. 
wide.  Upon  each  core,  and  between  the  flbra 
coDan,  is  wound  Sjlb.of  No.  24  ailk  conred  copper 
wire,  with  ■  wrapping  of  thin  yamished  papor 
hotweeo  the  lajeri.  The  eorea,  before  winding, 
an  thoroughly  innilated  with  the  rame  materia. 
The  fltm  caUan  an  each  held  in  place  t^  three 
oonical-h«aded  wmwa  entering  the  end  of  the  oon, 
with  their  heedi  projectiDg  beyond  the  body  of  the 
eon.  To  the  inner  and  outer  enda  ot  the  winding 
of  euh  arm  of  tlie  magnet  are  attached  piscea  of 
larger  wirs  to  avoid  breakage,  and  the  inner  endi 
are  lal  out  through  grooree  in  the  fibre  collars. 
Tbe  yoke,  of  8w«dii)i  inn,  is  2Jin.  wide,  2||in. 
thick,  and  Tfin.  long.  It  ia  held  in  position  on  the 
cor«a  by  two  |iii.  bronze  studs,  each  threaded  at 
the  npper  and  lower  ends,  and  furnished  with  a 
collar  whiob  fit*  into  the  coooter-bored  [Mft  ot  the 


hole  in  the  yoke.  The  ttods  ue  squared  at  ttie 
upper  and  to  receiTe  a  wimdi,  and  a  not  It  placed 
on  each  atqd  abore  the  yoke  for  olampmg  it 
securely  after  adjnafanent.  The  machine  is  r^n- 
taled  or  adapted  to  any  work  requiring  leaa  than  H» 
fall  power  oj  railing  the  yoke  more  or  leai.  The 
yoke  ia  provided  with  an  eye,  by  means  of  which  the 
machine  may  be  lifted.  Front  and  rear  boards  ot 
mahoganv  are  arranged  on  oppoeite  fide*  of  the 
yoke,  and  held  in  place  by  tn>a  platae  at  the  ends. 
The  ontnde  eudi  at  the  oeld-magnat  coils  are  con- 
neoted  with  binding  posta  on  tbs  rear  board. 
A  variable  reeistanoe  of  10  or  Ifi  ohma  la  [nsart«d 


between  these  poet*  when  the 

dynamo.    In  the  front  boar..,    .. 

aide,  is  sMnred  a  InoDze  seating  known  astbetight- 


e  front  board,  at  the 


right  b 


lea/s,  the 

casting.    ' 

lend  terminal  attached  to  a  block  of  wood  secured 
to  the  right-hand  pole  piece.  At  the  right-hand 
side  of  the  machine  a  sunilar  arrangement  ot  the 
lead  is  found  ;  bot  the  npper  lead  terminal  Is  made 
in  two  Bn>arate  parts,  one  attached  to  the  lead,  the 
other  being  Mnneoted  with  the  Ibie,  both  bring 
famished  with  oopmr-swjtch  tongaes.  The  switch 
arm  turns  on  a  stud  projecting  from  the  front  board, 
and  caritea  a  loose  tnangolar  switch  [date  ot  copper, 


having  a  knile  edge,  which  readily  enters  between ' 
the  switch  tougnaa.  The  iwitoh  haa  a  T-hanS*  of 
hard  rttbber,  by  neaiu  ol  whiehit.iitomed.  'A 
(top-pla  projeeDng  tern  the  tent  board  limtta  tM 
reazwaid  movement  ot  the  ewitdi  aim. 

The  inalde  and  of  th*  right  magnet  odi  ia  ooo> 
tiecit«d  with  the  right-hand  lead,  and  Uw  inside  end 
of  the  left-hand  magnet  coQ  is  oonuMted  with  the 
lowcs  half  ot  the  left- band  leadtannlnaL 

At  oppodte  ends  of  the  haa«  thm  an  plans  snr- 
ta«««  to  which  an  ascnred  the  aalf-olling  bearings 
of  the  armatun  ihaft.  Each  bsaring  has  a  hollow 
standard  fomidied  with  a  cap,  vAiob,  togettiw 
with  a  eroM-plece  fn  the  hollow  standard,  traias  a 
support  for  me  spherical  central  portion  i^  th> 
bronia  aleave  forming  tlie  jounal  bra  proper.^ 

This  sleeve  i«  abwter  thao  the  outer  poiliao « 
the  bearing,  and  iaalotted  aoKM  the  top  to  allov 
two  brass  rmgs  to  ride  npon  the  armatun  duA 
These  rings  dip  in  the  oQ  m  the  hollow  standard, 
aDdaathtrmvolveeaiTjoil  to  the  abaft  in  V^' 
tilieemon  than  aoificient  for  the  purpose  of  uun- 
cation.  The  oil  ia  distributed  throughont  m 
gearing  t^  mean*  of  spiral  simtcs  foroed  in  a« 
mner  nufaoe  of  the  ioDmal  box.  Th'  sorplnsal 
drop*  bai±  into  the  hollow  standard.  A.  ■v*  PtS 
in  the  lower  portion  of  the  standard  allows  ottl* 
renewal  of  the  oil.  The  bearing)  at  Mipoaite  am 
of  the  machine  an  alike,  ezoep?  that  tha  cast-im" 
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m.  t-AmWmtMFJT    OF    THE   LATEKS  AT  zm 
0P  ABK&TTIRE   COKI;. 


yit.4.-TEE  Ems   OF   TBZ    ASHATin)!;    CORE 


VtC-  6.-THB   ABICATITBS   WITH   PABT8    BBOKBH   AVA7. 


mot  af  tba  linmM  jootiul  box,  it  the  oomma- 
mamA  of  th«  amutiiTs,  {«  tnnisd  on  iti  iimei 
*i  to  nodn  tba  tmh  yoka. 

IT*  rin  rido  Ti«w  of  tha  flald-magnet  tnd  u 
aarin&CDofUwiwitclu  ThcdBtalliu«daHrib*d 
■imutntodfaUj. 

Hartal  unatora  ilun  if  ISUd.  long  and  tin. 
■■■■I'll  at  the  jouniab,  ^J^In. Id (Utmotra 
■niB  lb*  joninmU.  Tbe  laigw  ^ut  of  the  ihtft 
•  *!«.  long.  Suffidant  end  ohaae  is  allowed  in 
Munttoia  Joamal*  to  caiua  Uw  inifaoat  to  wear 

On  the  ceutaal  poitioD  of  tbe  aimatiire  ibalt  ii 


and  2.    ^ura  an  two  aaiiat  of  ooila— tlutu 

UianamtiroooiliinaachdJTidOQof  the  an_ 

Than  aie  31  ban  in  the  oommutAtor,  whidi  a 


tit.  6.— THX    BXUSH  TOKB. 


l*MiWD0dMi(le«i«,  liVin ,  ™ -™ 

,  gymad  the  thin  (hert-iton  dim  fMrning  the 
■«"»  ■*».  Ilan  diica  to*  2ifn.  In  dianetar. 
I  ^munondineariaaof  fiTe,withtfaniepapM 
I  ^nn  Oh  duc^  and  between  the  tetiai  ijlin 
I  ri*Md  nraial  thiokneMea  of  pwer.  Sbiovgh 
~n  dMBped  together  on  tho  ibaft  to  make 
rbaof  the      -   —■     ■  ~ 


K-  7.  —  DBTAIZ.B  OV  THB  BBUBH 
KOLXIBBS,  THB  OOKHTTIATOB  ,07- 
UHDBB,     ASJ)    BBU8E    nOUtUta 


and  2'  on  the  other  end.  The  ooil  ie  then  lerened 
and  ooil  No.  3  ia  wound,  and  iti  endt  are  marked  in 
Uie  «ame  waj,  and  lo  on  until  Ibo  flnt  leiioa  of 
ooili  ii  flnjahed,  the   lait  ooil  of  the  eeiiei  being 


7-17',  Tbie 


SliaflntoaOol  the  outer  aerieeie  No.  1 

Ii  wound  on  the  top  of  coil  No.  I.    The 

turned  onr  and  No.  ISiiwoendon  the  top  of  No.  2, 
on  until  ail  of  the  oatei  coils  aie  in  plaoa. 
re  winding,  the  inner  end  of  each  wire  1* 
wrapped  in  Jute  ning  nbbon  to  a  point  within  the 
end  (»  the  armature  oore,  and  it  ii  lorther  woteeted 
bj  a  wrapping  of  thin  adlieaive  tape,  The  ontei 
end  of  the  ooC  ii  conred  in  the  game  war. 


_ intator  cylinder  ii  formed  of  32  brouie 

ban^  having  barelled  ende  and  radial  iime  (or 
reoeiTing  the  wires.  These  bars  are  olamped  In  - 
poatloD  oa  a  aleere  haTing  an  ondercat  Sange  bf  a 
' •-  — ^er  and   a   nut  screwed  on  the 


J^INBm  of  the  eon  3}in.  long.     __ 

^M*e«  whldi  the  iheet-iroD  dleee  are  placed 
■Mh.iBtUckDeMandZ)in.kdiameter.  ^e^ 
■«kfa«d«n  the  (baft,  the  othM  being  held  in 
M^ahnaaooalnntscrewedonthetbatL  The 
2*«  Vk»  fmn  their  outer  ooraan  rounded, 
S?^'^o'  Msh  an  formed  S2aqnl>distaDt 
f'jn  Am.  wide.  Id  ttieee  ilila  an  [niacted 
S«™faniied  fltve  for  e^Miating  the  diffannt 
"T^J™«  annng  the  operation  of  winding. 
-J*^°**"  to  deeeiibe  the  Ediion  winding 
■"•Bd^Mding  main]  J  on  the  diagrams,  Figi.  1 


vatnlih.    Jnte  striDB  ribbon  te  wound  on  thi 
^  the  Bore  as  a  foitber  protsotion. 

The  win  used  on  the  armatore  I*  No.  21  copper 
wire,  double  eorered ;  the  inner  ooTerlng.beiiiK  ' 
silk,  tlw  outer  of  eottoa.  uh^^m  tZ 

I^aTing  an  end  out  tor  aonneotlon  with  the  ooi 
mutator  ooil,  No.  1  is  bwun  at  1  and  wound  in 
(our  lajan,  with  six  oouToIutionB  in  eaoh  la;sT,  the 
outer  tanunal  coming  ont  at  1'.  llieM  «ida  are 
ma^ed  ra^eotir^  1  andrinanehamanneraa  to 
avoid  aoT  poeriUUtr  of  the  detaAmeat  of  the 
matks.  If  thii  oantion  is  obMrred,  muoh  trouble 
maj  be  avoided.  A  good  waj  to  muk  tbam  la  to 
-'aoa  a  tag  ol  panhment,  or  parchment  paper,  on 
kohendof  the  wire,  with  the  nomber  marked  on. 
After  windiog  ooil  No.  1  tbeannatore  is  turned 
half  way  orar  and  ooil  No.  2  fi  wound  and  marked 
in  the  same  way,  with  2  on  the  inner  end  of  the  ooU 


The  radial  anna  extending  from  tbe  oommntator 
bar*  Mch  have  a  dot  in  the  and  for  receiving  tba 

The  ooil  terminals  are  arranged  in  Rroupe  of  IS, 
the  win*  of  each  groop  being  panllel.  The  tar- 
—'--'-  are  oarried  around  and  attached  to  oom- 
r  bars,  wlkioh  are  about  4S*  from  tbe  planaa 
of  the  ooOs  to  which  the;  belons,  thus  making  the 
winding  more  nnunetrical,  and  at  the  same  time 
permitbng  of  a  better  arnDgement  of  the  bmshes. 
The  ooil  tMminala  an  Inserted  in  the  alota  of  th« 
arms  of  the  oommntalor  bars  and  saldered  with  raft 
eolder,  the  connections  beiiiK  made  in  acoordanoe 
with  the  diagram.  Fig.  1. 

Tba  wiree,  wlien  they  moea  at  the  back  and  front 
and  of  the  aimatan,  am  separated  b;  ahaeto  of 
mica.  Where  the  winding  dosseas  at  uie  rear  and 
of  the  armature,  the  wirea  are  aprasd  out  so  that 
only  one  layer  deep.  When  the  winding 
ii  finished,  the  teimiDal  Is  fastened  1^ 
stout  **"■"■<■  Inserted  in  the  coll  before  winding  tha 
last  three  oonTolntioni,  and  tied  attar  the  aoU  ii 
complete. 

-  .:,    „,_g   collar,    a    little   larger   in 

nmutator  is  slipped  over  tha 

... ban,    and  placed  against  the  radial 

arms  of  the  ban,  as  shown.  Hieedgeot  the  odlat 
Is  pooved,  and  a  canvas  ooTet  i*  fastened  to  the 
coQar  by  ^ing  It  in  the  groove.  It  Is  than  drawn 
over  the  temunals,  ind  fastened  by  the  flrat  ring  of 
binding  wire  OD  tlw  armature.  At  the  opposite  aid 
of  the  armatun  a  similar  collar  and  oovar  is 
provided. 
Bafon  oovering  the  terminals  with  the  canta^ 
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th^  are  wound  with  twine,  to  gife  the  end  of  the 
•rmatnxe  a  eymmetrioal  ahape.  The  winding  is 
Tumldied  with  dielliio  before  iti  oorer  Ib  apphed, 
and  the  ooTer  ii  Tamiahed  after  it  is  aeonxed  in 

Hie  hmding  ringi  are  formed  of  braM  wire, 
wound  ti^tlj  orer  a  layer  of  mioa  interpoiea 
between  ttie  wire  and  the  hindinff.  The  binding 
wire  is  seonred  by  dips  and  softsolderinff. 

The  bmsh  yoke  is  provided  with  wooden  handle, 
Inr  which  it  may  be  mored,  and  a  binding  screw  by 
which  it  is  clamped  in  the  position  of  nae.  In 
mortises  in  the  ends  of  the  yoke  are  placed  insu- 
iating  Uooks,  in  which  are  inserted  the  bmsh- 
holdug  stads.  These  stnds  are  each  provided  with 
a  nut  nxr  damping  the  brash-holder  cables  which 
eommonicate  with  the  leads  at  the  side  of  the  pole 
{lieces. 

On  each  bnuih-holding  stad  is  placed  a  sleeve 
fastened  with  a  set  screw,  also  a  loose  sleeve  con- 
nected with  the  fast  sleeve  by  a  spiral  spring  con- 
cealed within  it  The  loose  sleeve  is  fonushea  with 
«  bnuh  damp  for  holding  the  bnuh,  which  bears  on 
the  oommntator  cylinder  with  a  yielding  pressure. 
The  bmdies  are  formed  of  spring  copper  wires 
fastened  toother  at  their  ouisr  ends  with  soft 
solder.  A  Jig  goes  with  each  machine  for  damping 
the  bnuh  and  goiding  the  file  while  renewing  the 
hmshends. 

The  speed  of  the  motor  on  a  125-volt  drcnit  is 
^2,400  revolutions  per  minute.  The  speed  at  whidi 
the  armatore  is  to  be  driven  in  order  to  generate  a 
•ounent  having  an  B.M.F.  of  125  volts  is  2,730 
vevolutions  per  minute. 

We  have  reodvsd  a  letter  from  the  Edison 
Oeoeral  Blectric  Company,  stating  that  the  machine 
here  described,  according  to  the  new  rating,  which 
went  into  effect  June  16,  is  a  0*6  kilowatt  machine, 
which,  when  used  as  a  generator  for  supplying 
lights,  will  generate  sufficient  current  to  bnng  to 
foil  oandle-power  nine  16o.p.  112-volt  lamps,  and 
when  use  for  power  it  is  a  |H.P.  motor  at  a  rated 
Tolt.  It  is  guaranteed  to  give  0'47H.P.  at }  of  its 
oated  volts.  We  are  also  reminded  by  this  letter  of 
the  fact  tiiat  this  form  of  maddne  is  a  typewhidi 
was  brou^t  out  in  1885,  and  U  known  as  the 
Standard  Bdison  machine,  which  is  made  in  several 
sises.  Bach  size  is  identical,  in  its  general  oon- 
Jtruotion,  with  the  machine  described,  and  any  of 
^the  machines  can  be  used  dther  as  a  dynamo  or 
motor. 


THB  COXHBROIAL  KAinJFACTXrBI 

OF   OZONl.* 

'TnHB  generation  of  oaone  by  eleotridty,  as  well 
X  as  a  large  number  of  its  mterestinff  reactions, 
'4tte  well  known ;  but  the  introduction  ^  oxone  for 
oommereial  purposes  has  not  yet  been  undertaken, 
on  account  of  the  lade  of  suitable  apparatus  for 
generating  i(  in  large  quantities.  The  best  method 
of  generafing  oaone  deotrically,  as  is  well  known, 


t  bj  means  of  the  silent  discharge,  and  as  early  as 
1857  W.   von  Siemens  designed  his  well-known 


ozone  tube,  whidi  is  still  in  use  in  laboratories, 
r  The  same  idea  has  been  embodied  in  the  appa- 
ratus recently  designed  at  the  works  of  Siemens  and 
Haldte,  of  Berlin,  for  copunercial  purposes,  and  its 
oonstruetion  is  shown  in  the  accompanying  en- 
graving. As  will  be  seen,  it  consists  of  an  inner 
metal  uibe  -which  is  surrounded  by  an  outer  one 
forming  the  dielectric  tube.  The  top  and  the 
bottom  of  the  metal  tube  are  closed,  and  the  space 
iMtweea  these  two  covers  is  filled  with  cooling 
water  kept  in  droulation  by  tubes,  W  and  W,  read- 
ing from  the  top  and  bottom.  Above  the  top  and 
bdow  the  lower  covers  there  are  rows  of  holes 
through  whidi  the  gas  to  be  treated,  G,  is  drawn 

..  *?2  ??'  9*  ?BOuoH.  an  abatnot  of  a  paper  read  before 
JtoBkktralMhniMlieyerdn  of  Berlin.  *~*^"*«*^"^ 


from  the  upper  space,  o,  into  the  space  m  between 
the  didecteic  osfunder  wall  and  the  inner  metal 
tube.  From  there  it  passes  to  the  lower  end  u,  and 
out.  The  didectric  cylinder  is  made  of  hard  rubber 
or  cdluloid,  and  leather  rings  serve  to  connect  the 
parts. 

The  apparatus  is  so  arranged  that  the  cooling 
water  pssses  through  all  the  tubes,  and  so  that  a 
tube  in  case  of  a  rupture  can  be  easOy  replaced. 

The  author  has  employed  continuous  currents, 
interrupted  by  a  speoud  rotating  commuter  at  a 
rate  of  600  per  second.  By  this  means,  far  more 
osone  is  generated  than  wiui  an  alternating  current 
machine  and  indnction  coil  having  only  oO  to  100 
reversalB  per  second.  However,  when  the  number 
of  osone  tubes  is  increased,  this  relationship  is 
reversed,  and  the  alternating  current  exceeds  in 
effidency  the  continuous  mterrupted  current. 
Further  investigation  seems  to  show  that  the 
generation  of  osone  is  largdy  dependent  upon  the 
nature  of  the  alternating  current,  and  that  the 
steeper  the  curve  the  more  effident  it  is.    The 

Sneration  also  depends  upon  the  mean  E.M.F.  in 
e  tube ;  thus,  up  to  4,000  volts,  using  a  glass 
tube,  no  ozone  is  generated.  With  increase  of 
potential,  other  things  being  equal,  the  generation 
increases  rapidly,  until  finsily  the  tube  bursts,  so 
that  care  must  be  taken  not  to  exceed  a  certain 
limit.  It  was  also  determined  that  transformers 
with  open  magnetic  cores,  as  in  the  ordinary  Ruhm- 
korff  con,  are  more  efficient  thui  those  with  dosed 
magnetic  coxes.  Experiments  have  diown  that 
with  2H.P.  2*4  milligrammes  of  ozone  per  second 
can  be  produced. 

Among  the  many  applications  to  which  ozone 
lends  itself,  the  author  mentions  particularlv  the 
disinfecting  and  sterilising  of  water,  there  being 
good  reason  for  assuming  that  the  worst  natural 
water  can  be  made  potable  bv  ozonizing.  He  also 
refers  to  its  appUcanon  in  bleadiing  processes  and 
the  curing  of  wines,  and,  generally,  for  disinfect- 
ing puxposes^  its  action  on  all  bacteria  and  small 
inaect  lifebeug  very  destructive. 


SGIENTIFIG    NEWS. 
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THE  position  of  £ncke*s  comet  on  Sept  17, 
Berlin  midnight,  is  R.A.  8h.  4m.  49s.,  N. 
Dec.  29*>  29'  7". 

Wolfs  comet  on  the  same  date  (17th)  will,  at 
Berlin  midnight,  be  in  B.A.  4h.  6m.  2l8.,  N. 
Dec.  ir  52-7'.  Its  brightness  will  then  be 
nearly  10  as  compared  to  unity  at  time  of  re- 
discovery. 

The  coming  Harvest  Moon,  which  occurs  at 
6h.  4m.  a.m.  on  the  18th,  vrill  be  a  very 
remarkable  one,  as  the  moon  attains  her  perigee 
less  than  an  hour  and  a  half  after  she  is  full,  and 
her  approach  to  the  earth  (221,720  miles)  is  one 
of  the  dosest  possible,  the  minimum  distance  at 
perigee  being,  according  to  Ndson,  221,614 
miles.  Such  a  coinddencb  in  the  case  of  the 
Harvest  Moon  has  not  occurred  during  the  last 
quarter  of  a  century. 

There  is  some  doubt  whether  the  asteroid 
announced  as  discovered  by  Dr.  Palisa  on  August 
14  is  really  new,  as  it  may  perhaps  be 
Medusa  ri49),  or  Alice  (291),  the  latter  also 
discovered  by  Palisa,  April,  1890. 

Those  who  are  interested  in  studying  the 
ultra-violet  spectrum  of  the  Solar  prominences, 
should  procure  a  copy  of  the  paper  read  at  the 
British  Association  by  Prof.  G.  E.  Hale,  B.Sc., 
F.RA.S.,  director  of  the  Kenwood  Physical 
Observatory,  Chicago.  From  an  exhibit  made 
to  the  Paris  Academy  of  Sciences  by  M. 
Deslandres,  it  would  appear  that  he  has  been 
engaged  on  the  same  sort  of  work  as  Prof.  Hale. 

Operations  on  the  top  of  Mont  Blanc  have  been 
suspended,  for  the  season  probably.  It  appears 
that  a  horizontal  bore  has  been  driven  for  about 
thirty  metres  at  a  distance  of  twelve  metres  from 
the  plane  of  the  summit,  but  solid  rock  has  not 
been  touched.  M.  Janssen  has  great  faith  in  his 
scheme,  and  he  hopes  yet  to  be  able  to  take 
photographs  of  the  sun  from  the  top  of  Mont 
Blanc. 

Mr.  W.  F.  Denning,  writing  about  Jupiter, 
says  that  '*  students  ofthis  interosting  planet  will 
find  abundance  of  materials  to  collate  and  discuss. 
There  is  ample  evidence  of  the  reappearance  of 
certain  jteatures  after  periods  of  non- visibility. 
Some  of  the  more  durable  markings  apparently 
suffer  temporary  obscuration  by  vaporous  masses 
suspended  above  them  in  the  Jovian  atmosphere. 
The  disposition  of  the  belts  is  also  liable  to  change, 
though  not  so  rapidly  as  is  generally  supposed, 
for  many  of  the  alleged  variations  have  been  due 
to  differences  in  telescopic  definition  or  to  the 


rapid  rotation  of  the  planet— circumstances  whidi 
have  not  always  been  adeqnatdy  allowed  for.'* 

The  death  is  announced  of  Mr.  Louis  John 
Crosdey,  of  Halifax,  in  his  for^f-ninth  yssr. 
As  a  manufacturer  he  was  well  known,  bat  he 
might  have  acquired  more  fame  in  the  scientific 
world  if  his  avocations  and  his  numerous  pnblie 
duties  had  left  him  more  leisure  to  wori^  at  hii 
favourite  studies  in  his  excellentiy  appomted 
laboratory.  He  was  a  thorough  electrician,  ud 
his  telephone  transmitter  made  his  name  Inown 
throughout  the  world.  Mr.  Grossley  tntrodoeed 
the  electeic  light  and  the  telephone  into  HsUisx. 

Mr.  Charles  Jamrach,  the  well-known  osta- 
ralist  and  dealer  in  animals,  died  on  Sunday  hut 
in  his  76th  year.  He  was  a  native  of  Meacd, 
and  followed  a  business  which  his  father  had 
established  some  years  ago  in  London  and  Ant- 
werp. His  knowledge  of  animals  and  thdr 
habits  in  confinement  was  almost  unique. 

Mr.  Galton*s  Anthropometric  Labontorf, 
which  for  a  time  was  under  notice  to  quit,  toe 
ground  on  which  it  stood  being  required  for  the 
imperial  Institute,  has  been  accommodated  in 
South  Eenaln^n  Museum.  According  to  a 
brief  report  by  its  founder,  the  results  up  to  date 
have  not  bemi  very  remarkable,  though  usefoL 
The  difficulty  there,  as  in  the  similar  establiah- 
ment  in  Dublin,  is  that  t^e  strong  people  are 
fond  of  testing  their  physical  prowess,  while  the 
weak  ones  steer  clear  of  this  demonstratioB  of 
their  feeble  powers.  Henoe  a  false  standsid  ii 
raised,  and,  if  adopted  as  the  average,  may 
seriously  mislead  the  boards  who  '*pasB^'  candi* 
dates  for  the  public  service. 

The  Coutts-Trotter  Studentship  at  Trinity 
College,  Cambridge,  will  be  awarded  next  month. 
It  is  tenable  for  two  years,  and  is  for  origuial 
research  in  physiology  or  physics.  Candustei 
must  apply  to  the  secretary  of  the  Coutts*Trotter 
Studentship  committee  at  the  College  Office  on 
or  before  Oct.  15. 

The  Oeographical  Society  of  Paris  has  noeived 
information  <k  the  melancholy  fate  which  haa 
overtaken  an  expedition  led  by  Lieut  F^ 
Quiquerez  and  M.  de  Segonsac,  for  the  panose 
of  penetrating  into  the  interior  along  one  of  the 
rivers  which  discharge  into  the  Ghulf  of 
Guinea.  The  stream  in  question,  the  San  Pwro. 
flows  along  the  eaatem  frontier  of  the  State  of 
Liberia,  and  is  but  Uttle  known.  At  a  distance 
of  126  miles  from  the  coast  the  party  wen 
attacked  by  the  negroes  and  their  boat  capaised 
in  the  rapids,  everything  betn^  lost.  Uent. 
Quiquerez  succeeded  in  makings  his  escape,  only 
to  succumb  to  a  fatal  attack  of  iever. 

Some  members  of  the  <'  Kite  "  Arctic  BxpedS- 
tion  have  arrived  at  Halifax,  Kova  Scotia,  Wl 
large  collections  of  botanical  and  entomolofljcal 
specimens — some  previously  unknown.  Th^ 
reached  N.  lat.  77'  43',  and  report  all  the  chaito 
of  Greenland  to  be  incorrect— a  statement  whioa 
will  scarcely  be  accepted. 

An  American  paper  thinks  that  the  exchange 
of  phonographic  letters  will  have  an  effect  on 
the  art  of  elocution,  which  has  lately  fallen  off. 
The  phonograph  may  also  be  used  in  time  ss  a 
spelling-book,  and  another  suggestion  is  that  it 
might  De  used  in  railway-carnages  to  announoe 
the  names  of  the  stations  in  clearer  tones  than 
the  «< Slavic*'  languages  in  which  the  gtiardi 
have  indulged  for  so  long  a  period. 

It  is  stated  that  M.  Raoul  Pictet  has  made 
furUier  discoveries  in  the  production  of  extreme 
cold.  He  finds  that  a  mixture  of  sulphurous  and 
carbonic  anhydrides  liquefied  by  cold  and 
pressure  is  more  manageable  than  any  other 
fluid,  and  is  very  useful,  from  its  rapid  volatilisa- 
tion, in  liquefying  other  gaseous  boaies. 

It  is  stated  that  a  new  method  of  demonstrating 
the  presence  of  tubercle  bacilli  in  sputum  has 
been  devised  by  Dr.  Max  Dahmen,  of  Crefeld, 
and  as  it  has  been  tested  and  found  ooireot,  he 
has  been  advised  to  publish  it. 

A  new  steamer  has  been  put  on  for  the  sernoe 
between  Weymouth  and  the  Channel  lelandi. 
The  Ibex  is  a  schooner-rigged  twin-screw  steamer, 
270ft.  by  32ft.  6in.  by  16ft-  6in. ;  gross  tonnage, 
1,160  ;  net  tonnage,  372.  She  is  equipped  wiW 
engines  of  4,300H.P.,  and  when  tried  for  speed 
made  19^  knots  as  an  average.  She  accom- 
plished the  passage  from  Guernsey  to  Weymouth, 
a  distance  of  72  nautical  miles,  in  3  hours 
35  minutes,  being  an  average  hourly  speed  oi 
20-2  knots. 


8vr.  11.  1801. 


ENGLISH  MEOHANIO  AND  WOmiD  OF  SCHENOE:   No.  1381. 


«1 


LETTERS  TO  THE  EDITOB. 


^^♦4- 


IT  mrmpndmta,    Tk€  KdUcr  reapee^fuUg  rtqutHt  thtU  all 
-•—*-•—*  «AmiU  &«  drawn  up  as  bri^Hif  eu  pouibU.] 


JUtfummnntHtrnM  akaiM  he  addruted  to  flu  Soxtob  o/ 
Af  BNUn  XacKAirio,  3SS,  Strand,  W,C. 

JJl  ChtfMst  amd  IMn^fict  Ordart  to  be  made  pajfotie  to 

J.  fkMUMM  EoWA»D«. 

\*  /•  order  to  faeOtkUe  reference,  Oorreepondents,  wAen 
—^'  e/  emg  UUor  prewmetp  meerted,  wiU  oVUge  by 
y  tke  nmwibor  of  the  Letter,  as  weU  ae  the  page  on 

iU 


*'I  vovUhftTB  etetyoiia  write  wluit  be  knom,  and  m 
■obIim ha  knom.  bat  no  more :  end  that  not  in  tills 
stlf,  iMfc  in  ell  otoer  eubjeote :  Pte  eaoh  e  penon  may 
left  HOe  pertlmileT  knowledge  and  ezperienoe  of  the 
mtae  ol  lodi  a  pereon  or  eadi  a  f  eontain.  that  ae  to 
ottsthiDgi,  knowa  no  more  than  what  evwybodr  doee, 
nd  fit  to  keep  a  dntter  with  tbie  Uttle  pittance  of  hie, 
ifll  endcrtaketo  write  the  whole  body  of  phyeioke,  a  Tioe 
bDB  whfloee  great  ineopTWiimoei  deriye  their  originaL** 


«»• 


THB  AUaXJST  XETB0&8. 

[3aS76.]-Iv  reply  to  ICr.  Qobriel,  I  faOed  to  see 
i«y  of  the  AQgant  meteon  thisyear,  in  oonaeqnanoe 
fli  the  itata  of  the  waather  at  Portmah.  I  already 
tiflad  ittBation  to  the  fact  that  in  former  yean  the 
MiB  ladiant  often  appeared  to  b-i  ntuated  In 
Giaiopflia.  near  the  point  obeerred  by  Mr.  Gobriel, 
nd  dio  that  there  were  Mreral  oentraa  of  radiation 
BHaed  of  a  tingle  one— both  of  which  facte  are 
fnfifoorable  to  the  oometaxy  theory. 

Mr.  Hohnee'e  obeervation  ia  interesting.  I  law 
bro  itreaki  here  (Portmah)  on  the  29th,  eomewhat 
Bibe  nme  direotion,  thoagh  lower  down.  They 
we  broader  than  that  noticed  by  Mr.  Holmes, 
ndltook  them  for  auroral  streake,  which,  per- 
hfi,  thty  were.  There  waa  a  general  glare  over 
tb  dky  in  that  direction  in  which  the  etreaks 
mieied  iiMoesmTely.    Saeh  streaks  have   been 


tetoftheanrora,  with  meteors  is  worth  investi 
Itfng.  Amoral  or  electrical  streaks  cannot,  of 
eovne,  prodaoe  meteors,  and  as  it  now  seems  clear 
ibltheaororal  matter  is  not  meteoric  dust,  I  do 
lot  MS  how  meteors  can  produce  an  aurora;  but 
k  a  not  unlikely  that  the  luminosity  of  meteors  does 
ifltdspend  simply  on  the  resistance  of  the  upper 
Ms  of  the  atmoephere ;  but  on  its  electric  con- 
noB  snd  on  the  presence  of  auroral  matter.  I 
nl  tome  time  ago  with  an  observation  (I  forget 
gwhom)  that  meteors  distinctly  brightened  on 
ttwiBg  an  auroral  streak,  and  many  observers 
MB  to  be  oonnnoed  of  som^  kind  of  connection 
Mfewem  the  phenomena.  The  heights  assigned  to 
ft*  snoia  agree   fairly  with  those  ascribed  to 

Potnsh,  Aug.  31.  W.  H.  8.  Xonok. 


^2677.1—1  BBOBBT  there  is  a  mistake  in  the 
Kii^  oi  the  third  radiant  mentioned  in  my  letter, 
M.  33029,  Augnat  21.  The  position  there  given, 
Jr  i-  70*,  is  not  sufficiently  advanced  in  B.A.,  and 
tMiidiaat  would.  I  find,  be  better  represented  by, 
^,  8S"  or  9(r  ^  70".  The  region  Camelopardus  is 
wnaof  the  brighter  stars,  and  tke  mistake  ap- 
JMB  to  have  arisen  from  having  too  hastily  read 
ftMlIss  used— which  was  Proctor's  smaller. 

Did  soy  of  our  other  readers  obtain  a  radiant 
ktbizegion?    If  so,  where? 

W.  H.  XllUgan. 

nrSOBIO   DtJST-FALIi   ON    THB 

KOOK. 

[32678.]— I HAVK  been  rather  surprised  and  dis- 
^Hwntod  on  reading  "  P.  H.A.S.'s^  answer  to  my 
J5  ?*P-  *^»  *«**«  32476,  as  to  why  the  steep 
wjr  cfflle  of  lunar  rings  are  invariably  so  much 
vttirt^  the  more  genUe  slopes  around  the  rim 
wjd^  if  the  whiteness  is  due  to  snow  deposit  on  a 


Bosly  if  the  brilliancy  of  Aristarchus  can  be  due 
"•ow-faU  (vide  •*  F.li.A.S.'s »»  letter  29737,  p. 
2™* 22,  1889),  it  would  show  far  more  <»n- 
WMly  CO  the  outer  margin  of  the  rim  (when 
P^wo  could  not  so  easUy  remove  it)  than  on 
ff-f^  innw  difls.  As  I  pointed  out  in  letter 
2^  »•  maximum  brightness  in  lunar  rings  is 
*«  »^»nably  seen  precisely  where  the  action  of 
rvue'iofl  would  be  also  at  its  maximum,  and 
gi»  on  our  earth  snow  does  not  lie— Le.,  on  the 


■2£i&*?  ^  **»•  Bteeper  inclines  with  us  are 

75^  the  darkest  features  in  our  alpine  views. 

iBsaooa  this  is  reversed,  and  the  steeper  slopes 

*^«ni  sie  the  whitest.    How  is  thisP    Is  this 

^  now  esn  lie  on  a  cliff  f aoe  better  than  on  a 


J»»^»W},  elsewhere,  becomes  gradually  stained 
iHjnanJation  of  meteoric  dust  ? 
'jni  tty  queetion  to  which  I  invite  an  answer : 
''stri^  to  meteoric  dust-faU,  it  is  a  Uttle  dis- 


heartening, after  all  my  efforts,  to  show  that  the 
relative  d«rkness  of  lunar  maria,  and  outer  sur- 
face in  many  places,  is  "  dne  to  a  steady  (if  slow) 
fall  of  meteorio  debris,"  to  find  I  am  aooused  of 
**  assuring  **  folk  '<  that  littU  or  no  dust  at  all  can 
ever  descend  upon  our  satellite." 

Formerly  I  had  some  difficulty  in  getting  this 
dust-fall  admitted  at  all,  and  now  am  accused  of 
inconsistency  if  I  demur  to  be  smothered  in  it. 

Our  valued  correspondent  is  not  the  only 
F.B.  A.S.  who  has  (if  I  may  venture  to  say  so) 
jumped  to  the  conclusion  that  the  dust*faU  on  the 
moon  and  on  our  earth  most  be  the  same. 

I  have  before  pointed  out  that  while  the  total  fall 
per  square  mile  on  each  globe  may  be  the  same,  a 
large  percentage  of  the  larger  fragments  which 
on  the  moon  would  penetrate  the  snow,  are  dis- 
integrated by  our  atmosphere  and  fall  as  dust, 
the  percentage  of  which  to  the  total  would  be  less 
on  the  moon. 

With  reference  to  this  question  of  thf  unearthly 
brillian(7  of  lunar  cliffs,  where  effects  of  gravita- 
tion are  at  a  maximum,  I  feel  pretty  certain  that 
'*  F.B.A.S."  will  admit  that  I  have  a  good  case,  if 
he  examines  Photo.  No.  4,  Knowledge,  Oct.  1, 1889, 
noting  Theophilus  and  Pitiscns;  also  Atlsa  and 
Ifacrobius  in  Photo.  6 ;  or  Mr.  Elger*s  lithograph  of 
Aristarchus  in  Journal  L.A.S.,  January,  18&,  p.  66, 
which  latter  illustrates  admirably  the  pieculiunty  i 
refer  to  as  worthy  of  attention,  and  bearing  out  my 
views.  I  have  lost  touch  with  Mr.  C.  V.  Boys, 
whom  I  knew  a  little  in  1862-3,  and  shell  look  up 
his  papers,  which  I  believe  endorse  Prof.  Langley*s 
views  as  to  a  low  surface  temperature  on  the  moon. 

Sibsagar,  Asam,  India.  8.  B.  Peal. 


THE  OBIOIKT  OF  ZKFZitTBNZA  AND 
DI8BA8B.— IT. 

[32679.]  —In  my  precedini?  letter  I  described  in 
outline  the  seoondary  and  final  factors  in  organic 
dissolution,  and  the  means  by  which  the  second 
condition  of  disease  is  produced,  with  some  account 
of  inoculation  and  Tacoination,  to  which  I  cannot 
refrain  from  adding,  if  men  had  deliberately  worked 
with  the  avowed  mtention  of  finding,  introducing, 
and  practising  a  method  by  which  disease  might  be 
readily  and  effectually  implanted,  perpetuated,  and 
increased  in  virulence,  they  could  not  have  succeeded 
better  than  by  inoculating  and  vaccinating. 

We  have  now  to  see  what  the  microscope  dis- 
closes with  respect  to  the  appearance  of  the  yeast 
animalcule  in  this  second  condition  of  disease. 

When  the  yeast  corpuscles  are  forced  out  of  the 
blood  current  into  the  tissues  of  the  body,  they  are 
quite  hemmed  in,  and  have  in  consequence  no 
opportunity  to  multiply  as  they  would  in  the  blood, 
from  want  of  fluidity  of  the  substance  by  which  they 
are  surrounded.  Thus  imprisoned,  they  commence  to 
grow  abnormally  large  in  comparieon  to  the  original 
condition ;  to  this  increase  in  size  there  would  appear 
to  be  hardly  any  limit.  So  long  as  their  surround- 
ings remain  sufficiently  fluid,  their  spherical  form  ii 
retained,  also  their  power  of  self-multiplication ; 
but  directly  they  become  present  in  the  tissues,  the 
want  of  fluidity  of  such  substance  in  which  they 
are  enveloped  not  only  prevents  their  multipli- 
cation and  allows  them  to  increase  in  sise  in  pro- 
portion to  the  time  they  are  imprisoned,  out, 
according  to  the  structure  of  the  tissue  into  which 
tiiey  are  forced,  their  shape  will  be  altered,  their 
elasticify  and  increased  dimensions  permitting  their 
original  spherical  form  to  be  squeesed  into  all  sorts 
of  shapes.  Also,  as  thev  are  unable  to  multiply 
their  Irind,  the  youn^  of  the  yeast  animalcules  con- 
tinually increase  inside  them,  and  give  a  granular 
appearance,  and,  instead  of  containing  two  or 
three  embryo  yeeist  animalcules,  as  will  be  found 
in  those  of  the  first  condition  of  disease,  there  may 
be  as  many  as  a  hundred  and  fifty.  The  young 
cdls  may  become  exuded  in  amongst  the  surround- 
ing large  parent  cells,  but  the  want  of  the  requisite 
fluid  prevents  their  growing  to  any  extent. 

If  we  examine  under  the  microscope  some 
discharge  from  a  tumour  or  cancer,  we  shall  observe 
it  to  M  composed  of  a  number  of  irregularly- 
shaped  cell-like  bodies,  in  which  are  to  be  seen 
dozens  of  other  very  small  cell-like  bodies,  and 
intwspersed  amongst  the  mass  a  number  of  similar 
little  cells ;  these  are  by  most  microscopical  ob- 
servers called  tumour  or  cancer-cells,  as  the  case 
may  be,  and  the  smaller  cells  here  and  there 
amongst  the  large  ones  are  called  granular  matter. 
But  these  cells  are  nothing  else  than  yeast  animal- 
cules, variously  altered  in  shape  by  the  pressure  on 
one  another,  and  the  surrounding  structure  of  the 
tissue  in  which  they  have  been  imbedded,  and  in 
size  by  the  time  thev  have  been  in  the  body  or  re- 
mained in  such  position. 

Again,  when  a  piece  of  muscle  is  microscopically 
examined  in  which  yeast  animalcules  are  present, 
they  may  appear  to  be  long,  worm-like,  granular 
bomee  between  the  layers  of  muscular  fibre ;  these 
are  named  by  some,  "  worm-like  granular  matter ; " 
or  they  may  be  more  or  less  elongated  in  several 
directions,  giving  ,them  an  irregular  star- shaped 
form,  and  have  tieen  called  "connective  tissue 
corpusoules; "  theee  are  simply  the  yeast  animal- 


oules  ejected  from  the  blood  and  variously  flattened 
out  in  the  spaoes  between  the  fibres  of  muscle. 

So  the  original  factor  of  alcoholic  fermentation 
outside  the  lx>dy  has  quite  a  different  appearance 
from  that  presented  after  it  has  been  pent  up  in 
various  parts  of  the  tissues  inside  *the  oody,  and 
becomes  almost  unrecognisable — should  anyone  un» 
acquainted  with  the  foraging  attempt  to  arrive  at 
what  these  bodies  are  which  the  microscope  reveals, 
he  will  in  all  probability  never  be  correct  in  his 
conclusions. 

Also,  if  we  take  some  pus  matter  from  a  tubercle 
or  any  form  of  ulcer,  in  fact  any  pus  matter  which 
nature  is  endeavouring  to  expel,  we  shall  find  by 
examining  it  with  the  microscope  that  it  consists  of 
yeast  animalcules,  variously  modified  in  form,  and 
mcreased  in  size|  and  the  number  of  contained 
embiyo  yeast  animalcules,  according  to  the  time 
they  have  been  stored  up  in  the  body ;  to  which 
must  be  added  that,  as  this  modification  proceeds 
snd  the  time  increases  during  ^^hich  they  abide  iu 
the  tissues,  and  the  drugs  that  may  be  taken  become 
associated  with  them^  so  their  excreta  become  more 
degraded  and  corrosive,  producing  the  phagedenio 
or  eating  pustules,  as  in  virulent  small>pox,  leaving 
the  skin  pitmarked ;  or  the  like  in  a  still  mora 
degraded  form  in  cancerous,  syphilitic,  and  scrofu- 
lous ulcers. 

We  have  next  to  learn  how  the  third  condition  is 
induced.  When  the  whole  physical  apparatus  is 
depressed  bv  nature's  efforts  to  redooe  tne  first  or 
second  oonoition  by  the  expulsion  of  the  disease 
factor— our  total  ignorance  of  the  cause  and  its 
effects  almost  always  introduces  some  further 
burden  to  retard,  and  often  to  finally  stop,  these 
efforts — ^this  is  done  by  administering  stimulants, 
which  drive  the  moving  matter  away  from  the 
natural  outlets,  to  the  transient  relief  of  the 
patient,  though  while  life  remains  nature  un- 
ceasingly returns  to  the  work  of  expulsion,  and  at 
each  expression  of  the  curative  effort  further  use  of 
stimulants  only  suppresses  and  sends  back  the 
disease,  till  at  last  dissolution  becames  master  of 
the  situation.  Stimulation  merely  increases  the 
disease  factor,  and  makes  it  more  enlarged  and 
degraded  at  the  expense  of  the  vitality  or  life- 
force.  Stimulanta  are  not  necessarily  confined  to 
alcohol ;  the  worst  forms  are  such  drugs  as  opium, 
morphia,  chloral,  &c.,  which  are  only  expellen  with 
an  enormous  expenditure  of  vitality.  The  third 
condition  mav  be,  and  is,  more  often  associated  with 
the  first,  which  latter  is  always  more  or  less 
inherited  by  everyone,  if  not  the  seoond  and 
third. 

It  will  be  clearly  seen  that  our  ignorant  inter- 
ference only  adds  one  condition  to  another,  and 
introducee  a'  further  disease  factor,  enabling  the 
primary  one  to  proportionately  accumulate,  so  that 
when  a  collection  of  this  has  been  formed  in  any 
organ  of  the  body,  the  use  of  stimulants  in  any  fo^n 
will  prevent  such  a  result  till  eventually  the  inevit- 
able one  must  follow. 

The  remaining  condition  of  disease  of  much  im- 
portance is  that  which  is  mostiy  inherited — viz.,  the 
gouty  condition.  This  is  originally  brought  about 
by  the  use  of  fermented  drinn. 

Before  considerinff  the  aotive  cause  of  this  con- 
dition, it  will  be  well  to  gain  a  littie  more  intimate 
acquaintance  with  the  immediate  process  of  organic 
dissolution. 

Alcoholic  fermentation,  as  we  have  seen,  decom- 
poses all  organised  straotures— i.e.,  reaucesthe 
complex  molecular  constitution  of  these  structures 
to  more  simple  molecular  units.  Now,  in  the 
process  of  dissolution,  decomposition,  or  fermenta- 
tion of  ^ape  or  other  fruit  jnioe,  the  organised 
elementsbeoome  unorganised,  so  thatsuch  substances 
are  thus  present  in  the  fluid  product  of  decomposi- 
tion— called  wine.  It  has  beui  mentioned  and  partly 
explained  that  plant  life  and  animal  life  are  mutually 
dependent.  This  dissolution  process  will  further 
show  the  reasons  for  this  dependence.  Plant  life 
requires  not  only  water  and  carbon,  the  latter  ob« 
tained  from  the  air  (which  may  be  exhaled  by 
animals  or  by  fermentation  by  the  yeast),  but  also 
earthy  elements  which  are  present  in  the  soil 
in  which  the  plant  grows,  and  although  they  can  be 
appropriated  by  the  plant  for  life  purposes,  the 
particular  molecular  composition  of  those  earthy 
elements  present  in  manure  is  most  suitable  for 
the  requirements  of  plants  and  easUy  absorbed  fay 
them.  Now  manure  is  the  product  of  organic  dis- 
solution ;  we  know  the  orguaised  earthy  dements 
present  in  plants  and  animals  are  by  this  process 
reduced  to  unorganised  earthy  elements,  so  they 
become  present  in  manure  along  with  other  metallic 
elements  which  are  unorganised  by  the  same  means. 
This  clearly  givee  a  further  reason  why  plant  life 
and  animal  life  are  dependent  upon  one  another  for 
their  existence.  The  plant  grows  and  lives  at  the 
expense  of  the  proaucts  of  dissolution,  and  the 
animal  lives  and  grows  at  the  expense  of 
the  plant,  and  at  last  the  animal  succumbs 
to  the  dissolution  process,  and  is  then  ready  for  the 
plant  to  recommence  the  same  chain  of  events ; 
so  still  more  distinotiy  do  we  perceive  the 
unceasing  relation  between  the  two.  Even  more 
than  this,  we  can  see  that  unless  there  were  these 
processes  with  th^    aotive    agents,   yeast,    P 
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glftuoam,  and  the  miorobei,  tho  poriod  of  organio 
eziBtonoe  would  be  iiractically  infinite,  if  there  were 
no  other  means  of  seeping  them  within  reasonable 
bounds. 

Beturning  to  the  gouty  condition,  we  see  how  the 
fruit  juice  when  fermented  contains  unorganised 
material,  and  knowins  that  aU  such  material  is  of 
no  use  to  an  animal  for  life  purposes,  we  will 
ezplain  how  it  is  instrumental  in  the  production  of 
gout.  Tne  particular  unorganised  earthy  element  in 
the  fermented  fruit  juice  which  induces  gout  is 
potash.  When  this  is  taken  into  the  body  it  com- 
bines i9ith  theauimtl  oil  to  form  soap,  which  is 
matter  quite  foreign  to  the  organism,  and  has  to  be 
expelled  at  the  expense  of  the  life  force,  the  same 
as  any  other  disease  factor.  When  from  excess  of  the 
element  being  taken  or  other  caoee  the  potash  is 
nnaUe  to  become  oonTcrted  into  soap,  it  begins  to 
permeate  the  osseous  system  about  the  joints  and 
oefnuds  them  of  the  natural  oily  lubricant ;  as  it 
accumulates  a  so-called  chalky  deposit  occurs,  and 
^ns  gout  is  created. 

We  shall  not  attempt  to  describe  in  anything  like 
dtttiil  the  almost  countless  special  and  general 
oompUoationa  which  arise  from  violation  of  the 
phjrnologicalilaw  that  **  noinoiiganic  substance  is  of 
any  use  to  an  animal  for  life  purposes."  The 
internal  or  external  application  of  irritants,  vegetable 
0t  mineral  poisons,  unorganised  compounds,  mineral 
drugs.  &o. ,  which  latter  mostly  iuTade  the  executive 
and  mrective  nervous  apparatus,  causing  excrueiat- 
itg  pains,  and  in  other  instances  preventing  the 
vautumaxy  movements,  also  paralysing  the  sensory, 
attditory,  optical,  and  olfactory  nerves,  causing 
various  degrees  of  numbness,  deafness,  blindness, 
and  lOH  of  smell ;  aU  this  maltreatment  tending  to 
decrease  the  vitality  and  increase  the  animate  factor 
in  quantity,  quality,  and  dimensions. 

We  have  now  completed  our  brief  review  of  the 
principal  diseased  conditions,  with  their  primary 
factor  the  yeast  animalcule ;  how  they  become 
present  and  modified  in  the  body ;  how  drugs  intro- 
duce another  factor  and  increase  the  primary  one, 
vaooination  and  hiocnlation  doing  the  same ;  how 
the  use  of  stimulants  increases  anadegrades  the  first 
factor,  and  also  introduces  still  another ;  also  how 
by  the  use  of  fermented  drinks  the  gouty  factor  is 
implanted,  and  finally  we  gain  an  idea  of  the  limit- 
less effects  produced  by  all  kinds  of  maltreatment. 
So  that,  with  the  exception  of  parasites,  one  or  two 
minor  complaints,  and  mechanical  injuries,  they 
Include  tboae  processes  of  organic  dissolution 
williin  the  living  body  known  as  disease,  from 
which  It  will  easily  be  seen  there  is  not  much  chance 
left  for  the  other  two  factors  in  the  process,  to  which, 
liowever,  we  will  now  direct  our  attention. 

These  two  active  eg^nts,  we  have  already  stated, 
are  the  fundus  Penicmium  glaucum,  and  the  bac- 
teria or  nucrobes.  These  two  are  quite  minor 
fiactors  in  the  body ;  the  latter  are  never  found  in 
the  blood  in  disease,  except  they  are  introduced  as  a 
a  vivisectional  practice  oy  inoculation,  or  after 
death. 

Commencing  with  the  second  factor,  or  P. 
ghmenm.  According  to  the  condition  of  the  body,  or 
the  amount  of  inherited  or  acquired  disease,  there 
will  be  a  proportionate  quantity  of  yeast  animal- 
cules expelled  into  the  digestive  track,  and  their 
excreta,  alcohol  and  carbomc  add  ^  (the  genera- 
tion of  this  ^as  by  fermentation  m  uie  digestive 
oanal  gives  rise  to  fiatulence),  prepares  the  way  for 
the  P.  glaucum  fungus  to  vegetate  amongst  our 
iood,  and  the  absorption  of  the  lactic  acid  excreted 
bv  tiie;fimgus  creates  the  condition  know  as  the 
xneumatio. 

The  fungus  is  found  in  those  degraded  states  of 
disease  in  which  the  yeast  corpuscles  have  com- 
pletsly  blocked  up  a  particular  organ  or  pert  of  the 
body  chosen  f6r  their  expulsion,  but  by  mal- 
treatment the  expulsion  has  been  prevented,  and 
the  P.  glaucum  gets  in  from  the  aur  and  grows  in 
a  more  or  less  degraded  form,  and  thus  gives  rise  to 
what  am  called  fungoid  growths.  It  is  also  found 
In  some  casea  where  the  yeasty  excretions  are  open 
to  the  air,  and  the  spores  of  the  fungus  find  a 
Mitfaiff  place,  and  so  it  makes  its  appearance. 

If  the  sputa  from  a  person  in  the  last  stage  of 
eonsnmptimi  be  examined  with  the  microscope,  the 
appearance  presented  is  that  of  a  forest  of  rod-like 
transparent  branches,  amount  which  are  to  be  seen 
the  more  or  lees  enlarged  yeast  animalcules  (a 
medselv  atmilar  appearance  to  the  spent  yeast 
from  the  brewer's  vat),  which  we  saw  was  the 
P.  glaucum  fungus  intermixed  with  true  yeast,  and 
the  same  is  the  case  in  the  sputa  of  the  con- 
sumptive :  when  the  patient  gets  sufficient  drugs  to 
*  prewt  the  expectoration  of  the  yeas^  phlegm,  the 

res  of  the  P.  glaucum  get  into  the  lungs  from 
air,  and  so  produce  the  fungus. 
Now  we  will  lastly  consider  what  the  microbes 
have  to  do  with  disease.  The  majority  have  con- 
cluded th^  are  the  actual  disease  factors.  Itwfll 
be  as  well  not  to  lose  sight  of  the  fact  that  these 
minute  animalcules  are  the  active  agents  in  tiie 
iinal  stage  of  organic  dissolution  known  as  putre- 
fiaotion ;  they  do  not  usuallv  appear  on  tiie  scene 
till  the  flxit  agent— yeast— has  done  its  work,  the 
fungus  P.  glaucum  has  played  its  part,  and  then 
the  microbes  finally  complete  the  process.    Since 


they  are  the  last  agents  in  the  process  outside  the 
body,  they  must,  of  necessity,  be  the  last  inside  the 
body. 

"Die  microbes  may  be  found  on  any  surface  where 
the  yeast  animalcules  are  being  expelled,  as  where 
an  ulcer  has  formed  open  to  the  air,  where  an 
ulcerated  open  cavity  is  formed  in  the  lungs,  which 
would  be  open  to  the  air,  and  also  in  the  body  after 
deatii.  They  have  been  found  after  death  in 
cholera,  they  have  been  found  in  the  tubercules  of 
coDBumption,  in  erysipelas,  typhoid  fever,  diphtheria, 
in  some  forms  of  blood  poisoniog,  all  siong  the 
digestive  track  from  the  mouth  to  tiie  anus ;  and,  in 
short,  wherever  the  air  and  its  contained  germs 
have  access  the  microbes  may  be  found,  or  where- 
ever  they  are  introduced  by  vivisectional  practices 
orjpoisoning. 

But  though  they  may  be  found  in  these  positions, 
they  are,  nevertheless,  the  last  cause  in  the  process, 
ana  not  the  primary  cause  of  disease.  Still,  this 
was  the  origin  of  the  idea  that  microbes'  were  the 
cause  of  diraase,  although  the  fact  that  they  were 
not  present  in  the  inflammatory  stage  was  over- 
looked. 

The  origin  of  the  idea  that  microbes  were  the 
active  agents  in  all  forms  of  disease  was  mainly  the 
circumstance  of  their  being  found  in  these  positions ; 
also  it  was  found  that  by  injecting  the  putrefactive 
excretory  fiuid,  carefully  filtered  of  all  microbes,  or 
the  microbes  themselves,  or  both,  into  the  blood  of 
a  healthy  rabbit,  or  guinea  pig,  it  rapidly  caused 
inflammatory  symptoms  of  a  similar  nature  to  a 
really  tuberculosea  joint  in  man ;  this  was  taken  as 
conclusive  evidence  that  microbes  were  the  cause 
of  tuberculosis;  further,  a  particulsr  form  of 
microbe  was  supposed  to  be  the  cause  of  not  only 
tuberculosis,  but  all  forms  of  disease,  entirely 
ignoring  tiie  fact  that  no  microbes  ara  to  be  found 
in  the  blood  of  anyone  suffering  from  tuberculosiB, 
&C.,  tOl  after  death;  also  that  in  inflammatory 
diseases,  as  scarlet  fever,  ^rellow  fever,  measles, 
small-pox,  &c,  thejr  are  agam  not  to  be  found. 

Toulurtrate  the  incorrectness  of  this  condusion, 
if  we  inoculate  a  joint  with  the  poinn  from  the 
sting  of  a  wasp  or  honey-bee,  a  sunUar  condition 
will  make  its  appearance  in  about  an  hour,  while 
the  duMasethis  u  supposed  to  be  identical  with  may 
take  half  a  lifetime  to  develop.  What  would  be 
thought  of  the  sanity  of  a  person  who  concluded 
from  this  that  the  poison  thus  introduced  into  the 
blood  was  the  cause  of  tuberculosis.  Such,  how- 
ever, is  the  peculiarity  of  the  inferences  mostiy 
drawn  by  the  orthodox  medical  fraternity. 

Also,  it  was  found  that  on  injecting  the  fluid  or 
microbes,  or  both,  into  the  blood  of  a  consumptive, 
a  certain  reaction  occurred  which  was  a  sign  of 
naturals  efforts  to  throw  out  the  poison ;  the  patient 
after  a  few  houn  became  feverish,  vomiting 
followed,  and  in  the  event  of  a  large  dose 
being  administered,  unconsciousness,  burning, 
swemng  of  the  affected  part,  a  discharge, 
and  even  sloufi^hing  and  death.  Now  in  those 
cases  where  deatli  was  not  the  result,  on  a 
rainjection  of  the  poisonous  fluid  it  was  found  there 
was  less  reaction,  and  at  each  successive  injection 
the  reaction,  as  they  termed  it,  grew  less  and  less. 
This  was  taken  as  an  indication  that  the  so-called 
remedy  was  effective ;  but  the  actual  meaning  of 
this  was  that  the  patient's  vitality  was  sufficient  to 
make  every  possible  effort  to  resist  and  expel  the 
first  injection,  which  effort  absorbed  almost  all  the 
vitel  force  at  nis  disposal,  and  any  further  injections 
wera  beyond  thepatient*s  recuperative  powers.  The 
same  thmg  in  prmdple  arises  when  a  person  tries  to 
smoke  or  chew  tobacco  for  the  first  time :  the  intro- 
duction of  the  poison  induces  such  a  vigorous  effort 
of  nature  to  expel  the  noxious  intrusion  on  the 
nervous  system  that  the  force  expended  produces 
mubh  exhaustion,  and  so  with  the  furst  acquaintance 
of  aloohol ;  the  hiitial  inception  causes  a  mora  or 
leas  permanent  reduction  of  vitality,  and  interferes 
with  the  healthy  functions  of  the  body  for  a  con- 
siderable time  afterwards,  so  subsequent  fresh 
iutruaions  become  less  resented,  consequent  on  the 
enfeebling  action  of  each,  and  in  time  the  body 
seems  to  tolerate  the  poison ;  but  nevertheless  it 
continues  ite  poisonous  effects,  which  ara  accumu- 
lated for  future  discomfort. 

This  apparent  toleration  of  the  patient  to  rein- 
jections  was  considered  sufficient  to  verify  the  con- 
clusion that  the  injection  of  putrefying  animal 
gelatine  was  the  remedy  for  consumption. 

Further  than  this,  it  was  steted  the  treatment  was 
specially  valuable  in  determining  between  tuber- 
cular and  cuicerous  affections.  "  If  no  reaction 
followed  the  injection  of  the  finid,  in  such  cases  the 
existence  of  cancer  may  be  ragarded  as  an  absolute 
certainty."  Now  the  provious  assertion  stetes  that 
the  patient  may  be  considered  to  have  recovered 
health  when  no  raaction  followed  an  injection ; 
but  in  this  case  it  shows  the  existence  of  cancer  to 
an  absolute  certainty.  Apart  from  the  contradiction 
involved,  it  also  means  that  the  tuberculous  con- 
dition is  by  this  method  converted  into  the  cancer- 
ous; thus,  instead  of  curing  tuberculosis^  the 
patient  goto  in  exchange  a  cancerous  condition  of 
Dody,  ifnot  death. 

placing  on  one  side  all  these  oonfiioting  ideas, 
aMumptions,  and  stetemente,  how  can  the  addition 


of  a  cultivation  of  mioanobes  from  generatioa  to 
generation  in  the  fluid  extract  of  a  corpse  result  in 
anything  but  a  putrescent  mass  of  excreta  sad 
mierobea  ?  When  this  is  introduced  into  our  life 
current,  what  can  be  the  effect  but  jputrssosDoe? 
Moreover,  to  start  with  the  assumption  that  aU 
diseases  ara  caused  by  microbes,  and  then  to  sdd 
microbes  and  their  exorate,  or  one  without  the 
other,  for  the  overtiy  declared  purpose  of  kiiiiag 
and  reducing  microbes  in  our  bodies,  U  to  convert 
addition  into  subtraction,  which  would  resaonaUy 
indicate  a  pronounced  species  of  insanity. 

So  we  see  how  the  mania  of  inoculation  hu 
dominated  the  orthodox  medical  school  from  tiis 
time  of  ite  first  introduction  down  to  the  pieeeot 
day.    They  commenced  with   pumping  the  fink 
agento  in  the   dissolution  process  into  our  life 
current  from  small-pox  pustules ;  then  we  got  & 
distinction  in  name  without  a  difference  in  form, 
under  the  titie  of  vaccination,  and  now  we  htvs  the 
final  foctors  scientifically  cultivated  fromgeiien- 
tion  to  generation,  and  their  ptomaines  i&jeetsd 
into  us  as  a  ramedial  agent.    The  latest  preparatKm 
is,  according  to   good  authority,  proauoed  in  s 
chamber  hermetically  sealed  ana  steriUsed;  thii 
chamber  is  divided  into  an  up^  and  lower  portion 
of  an  unglazed  porcelain  petition.    In  the  uppsr 
part   thera    is  a  salted  meat  broth,   contajnag 
colonies  of  tubercle  germ ;  by  these  the  gelatinou 
mass  is  gradually  liquefied.    This  sloiriy  filtsn 
through  the  partition  or  diaphragm,  which  then 
contains  all  the  secrotary  (exorotazy )  products ;  thii 
is  the  lymph  used  by  Dr.  Koch.    By  its  injedba 
into  the  blood  the  tubercle  germ  is  to  be  killed,  sod 
at  the  same  time  the  injected  partides  rslsin 
sufficient  strongth  (mortifying  or  rotting  powsr)  to 
detadi  the  dead   germs  together   with   the  dead 
(rotten)  tissues  and  expel  them.    This  prodoet  of 
rotting  dead  flesh  is  to  be  injected  into  the  Uood  of 
human  beings,  which  mortifies  our  flesh  and  bonai, 
requiring  them  to  be  scoopted  and  cut  away.  Again, 
the  continual  raintroduction  of  this  putrid  liqnid 
essence,  so  reducinff  the  life  force  of  the  snbjeot  tQl 
there  is  no  so-called  reaction,  and  the  statement 
that  '*  if  no  reaction  followed  upon  the  injection  of 
the  lympth  in  such  cases,  the  existence  of  csncsr 
might  be  regarded  as  an  absolute  certain^,"  ^ 
exdianging  the  tubercuIouB  for  the  mora  degraded 
cancerous  condition,  by  inducing  mortiflcation  and 
necrosis  of  the  bones,  should  be  sufficient;  hot 
when  these  patiente  operated  on,  who  seemin(p^ 
recover,  eventually  show  the  signs  of  what  thu 
vivisectional  business  has  done  for  them,  it  ooght 
to  be  enough  to  bring  the  operaton  to  a  seme  of 
their  awful  practice ;  still  they  will  no  doubt  rsfef 
the  effecte  of  their  horrible  treatment  of  hunsn 
beings  to  some  other  cause.    Such  ii  the  neweit 
andmostsdentificdiMWvery  of  the  remedial  agsnt 
for  tuberculous;  the  latest   accounte  may  weU 
observe  *'  the  Koch  remedy  remains  under  a  cloud. 
So  it  is  very  conclusively  seen  that,  notmthstsnd- 
ing  all  that  has  been  said  and  done  with  regscdto 
these  last  two  facton  in  deoomposition,  they  ha?e 
very  littie,  if  anything,  to  do  with  disease,  mnoh 
less  the  active  cause,  especially  the  latter,  which  are 
stiU  at  the  present  time  considered  to  be  the  sgenti 
in  disease,  and  that  each  jparticular  species  or  esdi 
particular  form  is  productive  of  a  particular  disease, 
and  in  face  of  this  notion,  the  most  astounding  one 
of  the  addition  of  cultivated  microbes  as  well  u 
their  putrefactive  excrete  directly  to  the  blood  is 
the  remedial  agent. 

The  obvious  indication  of  all  this  is,  that  it  tends 
to  dbow  how  an  erroneous  condusion  continnsJiy 
enforced  and  carried  to  ite  limit  of  endurance  finsliy 
brings  on  itself  complete  contradiction,  and  involves 
those  who  arrived  at  and  maintained  such  i^*^J^ 
a  decided  aberration  of  understanding,  and  the 
subjecte  of  experiment  in  a  most  degraded  stete  oi 
body,  if  not  death.  ^^ 

we  will  now  turn  to  the  all  important  sOiinec^ 
how  is  all  this  to  be  prevented  and  cured?  We 
have  learnt  what  is  the  primary  cause  of  disease, 
and  considered  somewhat  in  detail  the  P^p^ 
involved  during  the  gradual  development  of  toe 
various  stages  of  disease  from  the  initial  and  pn- 
paratory  condition  and  want  of  knowledge  ^^', 
cessant  interference  with  nature's  purifying  effoxtt; 
knowing  the  active  cause,  we  have,  m  short,  sis4»ly  w 
remove  it,  and  the  effect  must  cease.  That  whicb 
induced  the  primary  condition  of  disease  is  thai 
which  wfll,  if  removed,  gradually  insure  the  xe- 
mo^  of  not  only  this  conoition,  but  all  the  super- 
added conditions  which  have  been  produced  u 
coneequence  of  the  abeoluto  ignorance  which  dbm 
prevailed  in  aU  things  relating  to  the  cause  ana 
remedy  since  man  flnt  existed.  . 

I  have  endeavoured  to  show  what  is  actually  <^ 
cause  of  disease,  and  should  our  Bditor  thmk  tw 
prevention  and  cure  of  sufficient  importance  w 
warrant  my  furtiier  intrusion  on  the  ■PJ^,  , 
"  Ou«,"  I  shall  be  pleased  to  devote  some  further 
letters  to  the  matter.  ^.^ 

Dulwich,  S-E.  ^i*»* 


who 


THB  vLAxanm'B  ooxpasb. 

[32680.1-1  AX  obliged  to  those  correwondettto 
lio  have  replied  to  my  letter  inqnixing  ft>r  tnior* 


[Bitppkm$m  t$  f As  BNQU8E  MM0HA29W,  September  11,  1891.] 
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it  to  the  inrenlioa  of  the  marinfir's  com- 

pMi:  bat,  ItkeOlirer  Twist.  I  ask  for  "more."  I 
MDd  looe  notes  from  a  Snanffhai  paper,  whioh 
at^beofoM.  A  writer  in  the  JVbr/ACMinalTff-a^ 
mji  tte  Ohlnflae  did  not  learn  the  properties  of  the 
o^neted  needle  from  any  other  oountiy.  They 
fDBDd  it  oat  for  themseWes,  though  it  is  impossible 
to  pfxoi  to  the  man  bv  name  who  fixvt  observed 
thita  magnetieed  needle  points  north  and  south. 
Hs  nfgMts  that  it  oame  about  in  this  way. 
Tb»  Ghiaen  have  in  their  country  boundless  tracts 
of  irooitQoa,  and  among  ihme  no  small  portion  is 
mhIbb.  Efery  woman  needs  a  needle,  and  iron 
tB!/ took  the  piaoe  of  the  old  stone  needles,  and 
««e  oommonlj  used  before  the  time  of  Gh'in  Shih- 
taSDg— that  10»  more  than  twenty-one  centuries 
ifo.  WhSQerer  a  needle  happened  to  be  made  of 
B^Dttto  iron,  it  might  reyeaf  its  quality  by  falling 
bto  a  eup  of  water,  when  it  nappenea  to  be 
sttuhadto  a  splinter  of  wood,  for  example.  It 
MM  in  some  subh  wajr  to  be  known  commonly  that 
tatUB  needles  had  this  quality.  The  great  pro- 
Mof  centre  lor  magnetic-iron  is  T'ssohou,  in 
Sovasni  Ohihll.  The  dty  was  very  early  called 
ths  Oi^  of  Heroy,  and  the  magnetic  stone  pro- 
dMBd  tbve  came  to  be  known  as  the  stone  of 
Taebim,  and  so  t^suhih  became  the  ordinary  name 


of  the  magnetie  needle  would  become  known  to 
fts  Chinese  of  that  dty  and  its  neighbourhood  first, 
tisitot  who  noticed  the  polarity  would  be  some 
iitalKgSBt  person  who  oommunio&ted  the  fact  as  an 
nsoooantable  peculiarity  in  an  age  when  omens 
mi  pQctents  were  diligently  sought  for  in  ere^ 
aitoal  obieot  and  phenomenon. 

Hie  sacuest  author  who  mentions  the  "  south- 
Hinting  needle  **  Ifyed  in  the  fourth  century  b.o. 
IlasQsabe  no  reasonable  doubt  that  the  polarity 
of  lbs  needle  was  known  at  that  time.  'Ae  dis- 
«Of«iy  of  the  fact  must  hare  preceded  the  invention 
d  SB^  myth  embradng  it.  As  to  the  disoovery, 
tesBi  no  reason  to  suppose  it  was  in  any  way 
tean,  because  the  Ghmese  use  an  enormous 
nuNr  of  needles,  and  have  an  inexhaustible 
■ffij  of  ironstone.  But  though  the  polarity  was 
Mm,  it  was  not  turned  to  a  praeticsl  use  mi  the 
Tin,  dynasty,  when  landscapes  oegan  to  be  studied 
IffhsprafMsors  otfgngthut,  or  geomanoy:  There 
VMStthat  time  a  genersl  belief  in  the  magical 
Nt«  of  natnral  objects.  This  was  a  Buddhist 
mtdne,  and  it  took  £[rm  hold  on  the  Chinese  mind 
d  fibst  age.  The  Ohinese  philosophers  of  those 
fiasiteagfatthat  indications  rof  gocMl  and  ill  luck 
M  to  be  seen  all  through  Nature.  The  polarity  of 
lbs  sssdle  would  take  its  place  in  this  category  of 
ftos^^  Though  ft  is  not  distinctly  mentioned 
Ifwiitsn  of  the  fourth  century,  yet  to  their 
ia^lai  it  became  an  essential  part  of  the  landscape 
napssi  whidi  the  professors  of  fnuahui  all  use. 
Ivo  Pn,  the  founder  of  this  system,  died  ▲.d.  824, 
■d  it  was  not  tfll  four  centuries  later  that  the 
JNi^  compass  began  to  assume  its  present  form, 
ui  Qompass  used  by  the  professors  of  geomanoy 
foe  Buzkmg  landaoape  indications  was  first  made 
•boat  the  eighth  century.  It  was  of  hard  wood 
•bovtafcot  wide,  and  it  had  in  the  centre  a  small 
vill  in  which  a  magnetised  needle  floated  on  water. 
(«  tbe  fnmpass  were  inscribed  sereral  concentric 
Mm,  as  on  the  wooden  horizon  of  our  globes. 
Mwsnbraoethel2  double  hours,  the  10  Senary 
fttboli,  8  diagrams,  and  otilier  marb.  This  oom- 
paiwnsused  in  preparing  a  geomantio  report  of 
ttf  spot  where  a  house  or  tomb  was  to  oe  oon- 
■iM,  so  that  the  construction  might  not  be  upon 
tmlnoky  dte  or  planned  in  an  unlucky  manner. 
Ittbsssme  time  there  was  liying  a  Chinese  who 
adrtadied  Hindoo  astronomy,  and  was  the 
apsnd  astronomer,  and  also  a  Buddhist  priest. 
Hsnotfosd  that  the  needle  did  not  point  exactly 
JBrti,  and  that  there  was  a  variation  of  2*95'. 
^  miatioa  went  on  increasing  till  a  century 
»-4hat  is^  till  the  ninth  oentu^.  A  professor 
viKnaa^  then  added  a  new  drde  to  the  oom- 

Sa.  On  fids  in^nreyed  compass  the  first  of  the 
boait  begbs  on  the  new  drde  at  71°  east  of 
unh. 

As  oottpaas,  it*  will  be  observed,  grew  out  of 
V  ^  sstrokgical  report  or  nativity  paper,  cal- 
wei  from  the  podtion  of  the  stars,  and  prepared 
■■•Han  dynasty  by  astrologers  as  a  regular  part 
VBoiil  hfe,  espedalty  when  marriages  were  about 
"be  idanmised.  Soum  of  the  old  astronomical 
Jgai  ire  prsserred  in  the  new  geomantio  chart. 
^wTisthe  oompass  used  when  Shen-kwa  wrote 
"^  Bonth-pointing  needle  in  the  11th  oentuxy. 
giythor  mentions  that  any  iron  needle  acquires 
gjj*^  by  rubbing  it  on  a  piece  of  loadstone.  He 
^m  to  the  variation  as  a  fact  which  he  himsdf 


M^^o^wryed,  and  speaks  of  the  south-pointing 
*MM  ss  an  implement  used  by  the  professors  of 
Miosy.  By  them  it  was  employed  in  the  form 
« Jjflat  upon  water.  After  this,  in  1122,  an 
"||njM(]ur  to  Ccna  describes  the  use  of  the  floating 


2J>M  on  board  ship  whfle  he  made  the  vovagel 
?^^  Ant  instance,  the  earUest  by  moie  than 
L??^;  of  tte  use  of  Ilia  msriner's  oompass  on 
"*M  m^  foood  as  yet  in  any  book,  nalrro  or 


foreign.  The  existence  of  the  book  in  whidi  this  is 
recorded  setties  the  question  of  the  first  use  of  the 
mariner's  oompass  at  sea  in  favour  of  the  Ohinese. 
At  that  time  the  needle  floated  on  water  supported 
on  a  piece  of  wood,  but  in  the  Ming  dynasty  some 
Japanese  junks  engaged  in  piracy  were  captured  by 
the  Chinese,  and  the  oompass  in  use  on  board  was 
found  to  have  the  needle  dry  and  raised  on  a  pivot, 
while  still  pointing  southward.  The  Japanese  had 
learned  from  the  Portuguese  navigators  to  make  a 
compass  of  this  kind,  and  probably  the  needles  they 
used  were  brought  from  Europe.  From  this  time, 
the  Chinese  adopted  the  prindple  of  a  pivot,  and 
made  their  compasses  without  a  well  of  water  in  the 
middle  to  float  the'needle  in.  Charts  were  probably 
used  of  a  very  rough  kind,  but  how  far  is  not 
known.  What  is  Imown  is  that  the  junk- 
master  was  aware  of  the  direction  in  which 
the  needle  must  point  to  reach  the  port  to 
whidi  he  was  going.  In  the  Sung  dynasty, 
embradng  part  ox  the  tenth,  as  well  as  the  eleventn, 
twdfth,  and  part  of  the  thirteenth  centuries, 
Chinese  junks  went  to  Persia  and  India.  The 
Arabs  trading  to  China  directiy  would  learn  at  that 
time  the  use  of  the  compass,  and  would  apply  it  on 
board  their  dhows.  f*rom  them  the  Europeans 
learnt  this  useful  invention. 

The  oredlt  of  the  discovery,  both  of  the  polarity 
of  a  magnetised  needle  and  its  suitability  for  use  by 
mariners  at  sea  must,  therefore,  according  to  this 
writer,  be  given  to  the  Chinese.  It  was  Chma,  also, 
that  has  the  eredit  of  having  first  noticed  that  any 
iron  needle  may  be  polariMd  by  rubbing  it  with  a 
magnet.  In  the  thirteenth  oentury  the  Arabs  used 
a  fioating  oompass  on  their  dhows.  The  needle  was 
made  to  float  on  the  water  by  attaching  it  crosswise 
to  a  cornstick  or  splinter  of  wood.  A  magnet 
applied  to  it  drew  it  into  a  north  and  south 
dueotion.  Th^  would  use  western  notation  to 
mark  the  quarters  and  intermediate  pointo  on  the 
horizon.  When,  therefore,  the  mariner's  oompass 
was  adopted  from  them,  the  Chinese  24  points  were 
not  communioated.  In  the  European  oompass  the 
notation  of  32  points  is  western,  and  rests  on  the 
winds  and  the  sun.  In  the  Chinese  primitive 
mariner's  oompass  the  notation  is  that  of  the  pro- 
fessors of  geomancyj  and  rests  on  the  old  astrological 
division  of  the  horizon  into  twdve  double  hours. 
From  the  Arab  account  we  learn  what  the  Chinese 
accounts  do  not  tell  us—that  the  Chinese  floated 
the  needle  by  inserting  it  in  a  splinter  of  wood. 

SCetaa. 


BUBBOBN0IB8   IN    THE    WOBKSHOP 

[32681.1— Teb  following  hints  on  the  way  to  act 
when  little  acddents  occur  in  the  workshop  may  be 
useful  to  your  readers  :— There  is  no  mtuation  in 
life  in  which  we  are  not  subjected  to  certain  per- 
plexities and  annoyances.  The  madiine  operator 
or  foreman,  whether  a  praeticsl  mechanic  and 
expert  at  the  badness,  or  one  of  less  mechanical 
ability,  all  meet  with  more  or  less  annoyances  from 
day  to  day.  It  is  true  the  careful  and  experienced 
man  may  have  less  to  contend  with  than  one  of  less 
exparience ;  but,  in  any  case,  there  are  always  per- 
plexities enough  to  satisfy  either.  Hot  boxes,  bad- 
running  belts,  cutter  heads  out  of  balance,  and 
frequentiy  carelessness  on  the  part  of  some  of  tiie 
men  under  his  charge,  all  go  to  make  up  the  sum  of 
the  annoyances  which  tiie  foreman  of  the  shop  or 
mill  must  contend  with.  Although  these  things 
are  trying  to  the  patience  of  the  average  man,  yet 
there  is  nothing  gained  by  losing  his  temper  and 
fretting  and  swearing ;  on  the  contrary,  it  often 
renders  matters  worse.  New  maddnes,  when  flrst 
started,  no  matter  how  well  and  carefully  they  may 
be  fitted  up  bv  the  manufacturer,  are  often  cranky, 
and  need  considerable  oare  and  patience  upon  the 
start.  The  boxes  are  all  new,  and  liable  to  heat 
until  the  bearings  become  smooth  and  the  oil  worked 
thoroughly  through  them.  This  is  more  particularly 
the  case  with  thoee  journals  with  a  slow  motion, 
such  as  the  roller  shsSKs  and  gearing  tiiat  run  upon 
studs  and  pins.  In  fact,  there  is  more  danger  with 
those  bennngs  becoming  injured  on  the  st^ 
than  those  of  a  greater  speed,  for  while  the 
latter  will  soon  manifest  themsdves  by  hes^bing, 
the  former  will  grind  away  in  a  silent  manner,  and 
unless  they  stick  fast  and  refuse  to  move,  the  grind- 
ing process  may  go  on  silentiy,  until  both  the  box 
and  journal  may  be  serioudy  ipjured  before  it  is 
discovered.  The  bearings  of  all  modem  machinery 
are  much  lon^  than  formeriy,  oonsequentiy  it 
requires  more  time  and  attention  in  order  for  the 
oQ  to  work  into  the  loumal  so  as  to  oover  the  whole 
surface,  and  espedally  where  the  oil-holes  are  small 
and  shallow,  holding  but  a  few  drops  at  a  time.  I 
sometimes  think  tliat  if  the  manufaoturvs  of  wood- 
working machinery  were  obliged  to  start  up  ope  of 
thdr  maohines—a  heavy  planer,  for  instance— and 
run  it  a  fow  days  in  the  winter  season  with  the 
thermometer  at  zero,  they  would  see  the  necesnty 
for  making  better  provisions  for  oiling  than  an 
found  in  many  otherwise  first-daas  madimes. 

The  most  omrnmon  cause  of  the  cylinder  boxes 
heating  when  a  new  manhine  is  first  put  up  is  in 
the  manner  in  which  it  is  plaoed.  Ake,  for  ex- 
ainpla,  a  planer  with  the  oyhadar  boxes  iiom  lOin. 


to  12in.  long,  which  is  about  the  average  len^  in 
a  modem  machine.    Now  when  that  madiine  is  put 
up  in  the  machine  shop,  and  everything  about  it  is 
level  and  in  line,  the  (minder  boxes  may  be  care- 
fully scraped  and  fitted,  so  as  to  be  perf ectiy  free 
and  have  a  perfect  bearing  upon  every  part,  and  if 
started  up  without  being  moved  from  its  present 
position,  would  probably  run  without  heating.  But 
the  machine  must  be  shipped  and  again  set  up,  and 
if  not  placed  exactiy  in  the  same  podtion  as  it  was 
in  the  shop  (which  is  almost  impoedble),  a  slight 
variation  m  this  respect  may  cramp  the  boxes,  so  as 
to  throw  them  out  of  line  with  each  other  and 
cause  them  to  bind,  provided  the  cape  are  screwed 
down  upon  the  original  packing.    A  oearing  to  run 
at  high  speed  must  not  only  oe  free  to  tum,  but 
must  also  bear  equally  upon  the  whole  surface  of 
the  box,  otherwise  it  wul  heat,  notwithstanding 
idl  ti^e  oil  that  may  be  poured  iqion  it.    When  a 
machine  is  placed  m  its  podtion  in  the  mill  and 
levelled  by  working  from  the  bed-plate  and  the 
back-diaft,  it  is  ^ood  practice  to  first  place  the 
cylinder  in  its  beanngs  without  the  caps,  and  then, 
by  turning  it  careful^  by  hand  when  removed  from 
the  bearings,  it  can  be  readily  discovered  Aether 
the  journals  rest  upon  the  whole  surface,  espedally 
if  a  line  be  drawn  lengthwise  of  the  journal  with 
a  small  quantity  of  rea  lead  or  any  other  substance 
that  will  leaVe  an  impresdon  upon  the  box.    If  the 
box  is  cramped  so  that  those  impressions  only  diow 
upon  tiie  end  or  upon  oppodte  sides,  raising  one 
part  of  the  machine  and  placing  a  thin  strip  under 
it  may  remedy  this  defect.    Frequently  a  piece  of 
thin  paper  wiU  answer  the  purpoee.    But  if,  after 
correcting  these  defects  as  far  as  possible,  it  is  still 
found  that  the  bearing  is  imperfect  upon  the  whole 
surface  of  the  box,  then  those  parts  should  be  cai^ 
fuUy  scraped  down  until   this  is   accomplished* 
If  not,  the  chances   are  that    the  joumals  will 
heat  until  they  wear  down  to  a  perfect  bearing, 
and  it  is  better  to  scrape  them  at  once  than  to  mn 
the  risk  of  damage  to  both  box  and  journal  by  heat- 
ing while  they  are  being  worn  down.    Sometimes, 
after  the  most  careful  scraping,  the  boxes  may  still 
be  indined  to  heat.    In  suoa   cases,  by  running 
them  a  few  hours  in  water  instead  of  ofl.  that 
tendency  has  been  corrected  and  the  journal  found 
to  run  afterwards  in  a  satisfactory  manner.    It  is 
frequentiy  the  case  that  a  new  machine  whidi  has 
run  perfeotiy  satisftootory  for  three  or  four  months 
will,  without  any  apparent  cause,   commence  to 
heat,  so  tiiat  it  can  only  be  run  a  snort  time  with- 
out stopping.    Now,  there  never  can  be  an  effect 
without  a  cause,  and  although  this  is  one  of  the 
annoyances  that  planing-mill life  is  subjeot  to,  the 
cause  must  be  sought  for  and  found.    A  good 
spirit  levd  is  the  ben  instrument  with  which  to 
commence    the  investigation,  for  in  about  nine 
cases  out  of  ten  it  will  be  found  that  the  bufldiog 
or   foundation  upon    which    the  madiine    rests 
has  settied,  and  the  machine  is  winding  and  the 
boxes  are  cramped  in  consequence.    Where  a  heavy 
madiine  rests  upon  the  fioor  of  a  mill  without  any 
other  foundations,  no  matter  how  strong  the  fioor 
may  be,  or  however  heavily  timbered,  the  shrinkage 
of  their  timbers  or  thdr  warping  is  often  suflldent 
to  produce  this  effect.    Heavy  piles  of  lumber  that 
are  frequentiy  stored  in  the  null  to  be  dressed  are 
often  the  cause  of  so  changing  the  podtions  of  a 
tnft/^Mtm  as  to  oauso  it  to  heat.    Thwef ore,  when- 
ever it  is  practical  to  do  so.  a  heavy  planing  maohine 
should  stand  upon  a  foundation  of  its  own,  entirdy 
detached  from  the  building.    Sometimes  the  use  of 
poor,  gummy  oil  will,  after  a  time,  cause  a  majsMw 
to  run  hard,  and  oonsequentiy  heat.    The  remedy 
for  this  is  a  good  cleaning  and  the  use  of  a  better 
quality  of  oil. 

When  the  old  style  of  seotioiiBl  cutters  were  in 
general  use,  it  was  nothing  unoommon  to  find  one 
section  from  one-quarter  to  one-half  inch  longer 
than  another,  and  they  were  never  in  baUnoe,  but 
since  the  Shimer  head  has  come  into  general  use 
there  ib  much  less  trouble  in  that  respect  if  proper 
oare  is  manifested  in  tfiling,  so  as  to  seep  them  all 
alike;  but  if  not,  then  uose  cutters  are  as  liable 
to  become  unbalanced  as  any  other. 

Again,  machines  will  break  down  in  the  midst  of 
a  hurried  job  (and  who  ever  saw  a  maohine  break 
down  at'  any  other  time  Pj,  and  the  foreman  is 
f^uentiy  put  to  his  wits*  ends  to  getlout  the  job 
in  time  to  satisfy  the  customer.  If  uiere  happen  to 
be  other  miy»hiTi«M  of  the  same  kind  in  the  null,  so 
that  the  job  may  be  transferred  to  anothermadiine 
and  finished,  the  annoyance  is  not  so  great;  but  if 
not,  then  some  expeoient  for  temporary  repairs 
must  be  resorted  to  if  possible,  for  that  purpose, 
until  permanent  ones  can  be  msde.  Here  is  where 
not  only  mechanical  ddU  is  needed,  but  good 
judgment  also,  for  it  will  not  answer  to  make 
those  temporary  in  order  to  finish  a  job,  no 
matter  how  urgent  it  may  be.  if  at  the  same  time 
they  cannot  be  made  safe,  for  it  will  not  answer  to 
attempt  to  run  a  Tn^^AhinA  hi  gudi  a  condition  as  to 
endanger  the  lifo  of  the  operator.  Inallcasesof 
this  kind  safety  must  be  the  first  conddention,  and 
uddleit  is  annoying  to  all  parties  to  be  obliged  to 
wait,  as  is  frequentiy  the  case,  until  lepairs  can  be 
obtained  from  the  factory,  perhaps  hundreds  of 
miles  dirtant,  yet  it  is  bete  to  do  so  and  ki  tike 
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enftomtn  wtit^  than  to  nm  the  risk  of  killing  one 
of  hit  mm,  or  of  miUming  him  for  life.  A  ouefiU 
mid  oonioieationi  foreman  will  not  for  the  take  of  a 
^w  doUan*  pro&t.  for  the  time  being,  amnmee  the 
vaeponiibili^  of  placing  one  of  his  men  in  a  position 
that  he  would  not  he  willing  to  fill  himself.  .M^ilpPI 
Much  of  the  perplexity  and  annoyance  from 
breakdowns  might  m  aroided  if  planing  mill  pro- 
prietors wonld  allow  their  foremen  to  keep  in  stock 
afewdnplioates  of  parts  that  are  most  liable  to  be 
broken,  for  it  is  a  fact  that  the  planing  machine, 
with  ttia  small  pinion  that  driTes  the  feed  works 
broken,  is  just  as  effectually  laid  up  until  it  is  re- 
niaoed,  aa  if  it  were  the  cylinder  shaft,  and  by 
seeping  a  few  of  these  small  duplicates  on  hand, 
auoh  trouble  and  annoyance  would  be  avoided.  .^ 

J.  Traeey.  ^ 

EXKT8  FOB  BXPBBIICBNTALISTS. 

[32682.  ]~I  BSO  to  submit  the  description  of 
what  would  be,  to  the  best  of  my  belief,  a  new 

3 stem  for  converting  mechanical  force  into 
Bctricity. 

What  are  known  as  gas  batteries  consist  of  either 
two  gasee  or  one  gas  and  one  liquid,  such  that  gas 
oomotnes  with  gas  or  gas  with  liquid  under 
■nitaUe  conditions.  My  idea,  referring  to  anv  of 
these  batteries,  depends  on  what  I  suppose  the  fact, 
that  condensation  of  the  gas  or  gases  woula 
increase  the  B.M.F.  of  the  galvanic  couple,  and 
oonrersely,  that  rarefaction  of  the  gases  would 
reduce  it.  Let  a  series  of  two  or  more  gas 
batteries  be  employed,  and  let  the  gas  in  one  of 
them  be  compressed,  while  that  in  the  other  is  per- 
mitted to  expand  to  any  desired  extent.  Let  the 
electric  cuxrent  evolvea  by  the  battery  under 
greater  pressure  be  applied  to  electrolyses  in  the 
battery  under  less  pressure,  and  let  this  current 
aico  be  applied  to  useful  work  in  an  external  cir- 
cuit. Now,  supposing  these  conditions  of  the  two 
batteries  to  be  reversed  periodically,  there  should 
always  be  a  current  evolved  from  the  cell  under 
neater  pressure  of  an  intensity  mere  than  sufficient 
to  "  rechaige  "  the  cell  under  less  pressure.  The 
gpiem  should  be  in  equilibrium  when  tiie  two 
batteries  rest  under  equal  physical  conditions,  but 
should,  I  think,  be  '*  self -exciting ''  when  the  said 
conditions  are  disturbed,  whether  by  pumping 
gases  into  or  out  of  one  battery,  or  by  heating  or 
oooUng  the  gases  in  one  Mttery,  or  by  the 
employment  of  all  these  processes  simultaneously. 

If  gases  were  continuously  pumped  from  the 
battery  of  low  E.M.F.  into  the  battery  of  high 
B.M.F.,  then  the  electric  current  evolvea  should  be 
continuous.  This  current,  which  I  venture  to  pre- 
dict as  in  excess  of  that  necessary  to  maintain  the 
chemical  conditions  of  the  system  would  be  derived 
from  the  effect  of  heat  or  pressure  on  the  chemical 
affinities  of  the  battery  elements. 

There  are  several  directions  in  which  I  think  the 
idea  ought  be  developed  commercially ;  but,  how- 
ever, certain  arrangements  would  have  to  be  adopted 
ao  as  to  minimise  loss  by  radiated  heat.  These  I 
have  not  time  to  consider  at  the  moment,  but  I  will 
deal  with  them  at  a  future  time.  A.  D. 


BBOWN'S  BOTABY  ENaiNB. 

[32683.1— Whbn  I  said  that  Mr.  J.  T.  Towlson 
(letter  32637)  cannot  '*  get  over  '*  the  consumption 
of  water  per  brake  horse- power  per  hour,  I  should 
have  said  that  I  myself  cannot. 

He  says  that  it  is  possible  that  had  he  attacked 
the  brake  test  this  remark  would  have  been  re- 
reised.  I  assure  him  it  would  not ;  but  I  should 
be  anxious  to  know  how  Mr.  Towlson  would  attack 
a  brake  test,  made  in  the  manner  illustrated  in  the 
figure  showing  Brown*«  engine. 

A  rope  is  passed  completely  round  a  wheel,  and 
attached  at  each  end  to  a  tested  spring- bsjfance. 
When  the  engine  is  running  the  two  balances  are 
read,  and  the  difference  of  their  readings  is  the  net 
resistance  to  rotation  at  a  certain  radius.  It  is  as 
if  the  ensine  were  continually  twisting  a  weight 
equal  to  uie  difference  of  readmgs  up  a  well.  The 
radius  at  which  this  resistance  acts  is  the  radius  of 
tiie  wheel  +  half  the  thickness  of  the  rope ;  and  the 
linear  speed  at  which  the  resistance  is  overcome 
follows  from  this  radius  and  the  angular  speed  of 
the  shaft.  The  product  of  the  resistance  in  pounds 
into  the  speed  in  feet  is  so  many  foot-pounds  per 
minute ;  that  ia,  a  certain  brake  horae  power.  Where 
does  Mr.  Towlson  suggest  that  a  mistake  can  be 
made? 

The  indicated  horse-power  is  a  very  different 
thing.  I  will  undertake  to  say  that  most  indicator- 
cards  from  engines  running  at  much  less  than  600 
revs,  are  incorrect.  The  absdsaa)  are  generally 
wrong,  from  the  inertia  of  the  indicator  drum  and 
the  stretching  and  slacking  of  the  string ;  and  the 
ordinates  wrong  from  the  inertia  of  the  piaton, 
spring,  and  panllel  motion.  Prof.  Jamieson's  cards 
are  4u.  long — this  is  far  too  long  if  the  motion  of 
the  drum  was  reciprocating ;  Uin.  would  be  more 
correct— «nd  the  spring  useid,  481b.  per  inch,  is  too 
weak— lOOib.  would  be  better.  The  little  card  thus 
produced,  about  lin.  high  and  l|in.  long,  would 
fairly  represent  the  behariour  of  the  steam  inside 


the  cylinder.  The  way  an  indicator  behaves  when 
an  attempt  is  made  to  take  a  card  of  ordinary  sise 
— say  2in.  high  by  4in.  long— at  500  revs,  or  more 
is  simply  frantic,  and  the  card  is  meaningless. 

I  agree  with  Mr.  Towlson  that,  though  it  is  diffi- 
cult to  get  a  diagram  at  this  speed,  it  is  to  be  done ; 
but  not  with  any  indicator  gear  one  may  happen  to 
find  on  an  engine.  In  my  opinion,  ue  way  to 
indicate  this,  or  any  rotaiy  engine,  would  be  to 
give  the  indicator  drum  a  contihuoua  rotary  motion 
equal  to  that  of  the  engine.  Then  with  a  strong 
spring,  cards  far  more  tnutworthy  than  those  of  any 
reciprocating  engine  would  be  obtained,  aa  the 
inertia  of  the  drum  would  be  entirely  illuminated. 
The  cards  would  have  this  fonn,  the  points  A  and  B 


^ 


ooming  together  when  the  paper  was  wrapped  round 
the  drum.  The  card  would  be  made  of  any  length, 
say  6in. 

I  think  I  have  now  answered  Mr.  Towlson's 
question.  Why  should  he  or  your  readers  place  any 
more  confidence  in  the  brake  roport  than  in  that  of 
the  indication  test? 

Now  for  the  '*  absurdity  '*  to  which  Mr.  Towlson 
thinks  my  line  of  thought  leads.  What  are  our 
facts? 

Prof.  Jamieson  finds  the  brake  horse-power  of  an 

engine  to  be,  say,  20*8.    He,  by  indirect  reasoning, 

gives  the  indicated  horse-power  as  29,  and,  of 

20*8 
course,  the  mechanical  effidenoy  aa  zl^ 

I,  with  great  respect  for  the  professor,  yenturo  to 
think  that  the  LH.P.  is  over-estimated.  I  will  make 
a  conjecture,  and  say  the  I.H.P.  is  25,  and,  there- 

foro,  the  mechanical  effidenoy  ^~. 

26 
Next,  Mr.  Towlson  says,  if  we  go  on  like  that  we 
may  find  the  I.H.P.  only  10,  and,  therefore,  the 

20*8 
mechanical  effidenoy     ,f.    or  over    200,  which  is 

absurd. 

The  absurdity  consists  in  supposing  that  the  indi- 
cated horse-power  could  only  be  10,  when  the 
brake  horse-power  was  over  20. 

"  There  is  no  evidence  to  show  that  it  ever  indi' 
eated  more  than  this,'*  says  Mr.  Towlson.  There  ia 
the  very  strongest  eridence  to  show  that  the 
engine  indicated  moro  than  10— viz.,  the  fact  that 
it  gave  out  more  than  20  on  the  brake.  The  indi- 
cated must  be  more  thui  the  brake  horse-power. 

Beading,  Aug.  24.  O.  A.  K. 

THBOBT  AND  PBAOTIOB. 

[32684.1— Iir  a  letter  which  I  find  in  the  Manu- 
faeturer/  Gazette  (U.S.),  Mr.  W.  H.  Wakeman 
asks  a  pertinent  question,  **Is  Practice  all-suffi- 
cient ?  '*  which,  aa  your  readers  will  see  at  once, 
touches  on  the  question  of  technical  education,  or 
on  the  difference  between  theory  and  practice.  It 
seems  to  me  that  what  he  has  to  say  will  be  of 
interest  to  your  readers,  and  you  may  think  it  wortti 
while  to  give  the  letter  the  benefit  of  your  world- 
wide droulation,  as  it  deals  with  a  question  which 
concerns  all  mechanics — and,  in  a  certain  sense, 
everybody  is  a  mechanic.  Mr.  W.  says : — In 
matters  concerning  steam  engineerinff,  it  is  a  fore- 
gone condusion  that  what  we  uauaUy  call  theory 
and  practice  will  always  be  at  war  with  eadi  other, 
and  still,  in  our  opinion,  there  is  no  good  reason 
why  this  should  be  so.  The  rugged,  heurty,  greasy, 
soot-begrimed,  uneducated  fireman  stands  as  the 
representative  of  one.  the  graduate  of  the  sdentific 
school  that  of  the  otner.  We  should  not  care  to 
place  either  one  of  them  in  full  charge  of  a  modem 
steam  plant,  whero  some  knowledge  of  figures  is 
necessary  in  order  to  make  calculations,  and  where 
a  practical  knowledge  of  firing,  steam  and  gas 
fitting,  making  repairs  and  renewals,  &c.,  is  an 
essentud  qualification ;  but  where  a  man  comlunes 
the  two  he  makes  the  successful  engineer. 

The  running  engineers  who  do  not  claim  to  be 
well  posted  concerning  theorf  in  the  engine  and 
boiler-rooms  may  be  divided  mto  two  dasses :  those 
who  recognise  the  value  of  a  theoretical  education 
and  those  who  do  not,  and  it  is  of  the  latter  class 
that  we  wish  to  speak  at  this  time. 

It  may  be  well  at  this  point  to  ask  what  is  meant 
by  the  word  "  theory."  Turning  to  the  dictionary, 
we  find  the  definition  given  as  "  speculation,  an 
exposition,  a  scheme,  science  as  distinguished  from 
practice."  But  we  once  heard  a  prominent  con- 
sulting steam  engineer  define  it  aa  '*  telling  how  the 
thing  was  done."  It  seems  strange  that  anyone 
shoiud  reject  it  when  this  is  clearly  understood  to 


be  the  accepted  meaning  of  the  term  among  ihs 
craft ;  but  there  are  some  who  regard  any  stats- 
ment  made  in  the  mechanical  press  as  visionuy  nd 
so  unreliable.    How  this  is  brought  about  is  ««U 
illustrated  in  the  follovring  incident.  A  younc  nan 
came  into  our  enffine-room  one  day  and  said  that 
he  wished  to   ask  some  questiona.    He  pointed 
out    a    rule    in    a    book    for    determining   the 
weight  necessary  to  put  on  a  safety-valve  Isvsr 
to  allow  it  to    blow  off   at   a   stated    proMun, 
the  length     and    weight    of    lever    and  other 
data  bdog  given,  and  asked  for  an  opinion  as  to  iti 
reliability.    He  was  told  that  the  rule  was  con- 
sidered a  good  one,  and  generally   aooepted  u 
correct.    He  then  wished  to  have  a  certain  problea 
worked  out  for  him,  that  he  might  compare  it  with 
the  results  obtained  in  practice.    We  asked  for  tbe 
data,  and  recdved  the  following  reply :  *'  I  tUak 
that  the  lever  is  about  30in«  long,  although  I  never 
measured  it  except  as  I  did  so  vrith  my  eye.   Iti 
weights  about  olb,  and  I  should  judge  that  the 
valve  was  4in.  from  the  fulcrum.    The  valve  is  5in. 
in  diameter,  and  it  must  lift  at  801b."    We  saw  at 
once  that  the  data  waa  incomplete,  but  worked  oat 
the  example  aa  fliven,  and  announced  what  the 
wdght  of  the  ball  would  be.  which  wasunsatis- 
ractory  to  him,  as  he  knew  taat  the  ball  did  not 
weigh  so  much  as  that.     We   endeavoured  to 
impress  on  his  mind  the  necesdty  of  being  aoooAte 
when  procuring  data  for  any  example,  and  to  make 
it  complete,  or  failing  to  do  thia,  not  blame  the  nils 
as  publiahed,  but  be  selfish  in  such  a  case,  and  taks 
it  ul  to  himself. 

A  short  time  ago  a  correspondent  writing  to  the 
Oautte^wa^  signing  his  name  as  "  Johnny,"  sz- 
pressed  the  idea  that  theory  is  a  snare  and  a 
ddunon,  and  practice  alone  the  beat  teacher.  I  do 
not  wiah  to  appear  to  condemn  all  of  the  atatementi 
made  by  thia  writer ;  but,  at  the  same  time,  should 
like  to  present  a  matter  for  his  consideration.  Sap- 
poee  that  *'  Johnny  "  should  by  experiment  prove 
to  his  own  satisfaction  which  is  the  most  economicd 
way  to  clean  his  fires  (assuming  that  he  ii  sn 
engineer,  doing  his  own  firing). 

This  is  practice.  Now  suppose  that  he  should  nt 
down  and  write  a  letter  to  a  friend  describing  the 
best  way  to  dean  fires  under  stated  conditiOBi. 
Suppose  that  this  friend  is  the  editor  of  a  mecfaadcal 
paper,  and  in  due  time  it  should  appear  in  print 
**  Johnny  "  must  remember  that  although  this  wai 
a  practical  demonstration  to  himself,  sull  when  it 
apjpesjred  in  print  it  was  only  theory  to  others. 

The  question  that  we  wish  to  present  ii  thii: 
Under  tneee  conditions,  would  he  advise  the  readen 
of  that  paper  to  place  any  confideooe  in  theory,  or 
to  wholly  diabdieve  in  it  f  We  are  of  the  opmion 
that  the  fact  that  it  had  appeared  in  print  wonld 
not  shake  his  confidence  in  it,  and  so  it  is  with 
many  things  that  appear  in  the  mechanical  preif, 
for  they  aro  only  artidea  deacribing  what  othen 
have  found  to  be  true  in  practice.  The  writer  does 
not  affeot  to  bdieve  all  of  the  vagaries  that  appear 
from  time  to  time,  claiming  tbe  right  to  discrimtoate 
between  the  true  and  the  false,  as  set  forth  by  dif- 
ferent writers.  '* Johnny"  goes  on  to  say:  **I 
would  like  to  see  '  Toung  fSngineer '  when  he 
attempts  to  adjust  his  safety-valve.  If  he  don't  get 
blown  up,  it  won*t  be  the  fault  of  those  who  tried  to 
answer  his  questions." 

This  statement  is  something  uncalled  for,  as  the 
rules  given  for  the  purpose  mentioned  do  not  varj 
enough  to  warrant  it.  Probably  thero  would  be  a 
di^ht  difference  in  the  resulta  obtained ;  but  if  any 
boiler  ia  being  run  so  near  to  its  bursting;  pressors 
as  to  be  all  ricrht  for  one  rule  given,  and  if  another 
one  wero  to  be  used  which  would  allow  a  little 
mon  eteam  to  be  carried,  aay  olb.,  ita  deatructioa 
would  be  caused  thereby,  it  ia  about  time  that 
boiler  waa  condenmed  and  thrown  out  of  use* 
Take  the  caee  of  a  boiler  OOin.  in  diameter,  aheU 
|in.  thick  of  iron,  having  a  tenaile  atrength  of 
S,0001b.  to  the  aquaro  inch  eectional  area,  and  with 
double-riveted  longitudinal  eeama.  We  would  then 
have  '376  x  '70  x  50,000  -i-  30  -  437-5,  which  is  the 
bursting  pressuro  of  such  a  boiler.  If  we  use  a 
factor  of  safety  of  five,  we  find  that  the  safe  work- 
ing pressure  is  87'51b.  If,  in  adopting  a  rule  for 
the  adjustment  of  our  safety-valve,  we  get  a  pree- 
suro  exceeding  this  by  6ib.,  we  are  not  approaching 
the  *'  dead  line,"  as  any  of  the  boiler  msuranos 
companies  wiU  allow  us  to  carry  1001b.  on  this 
boiler  every  day  in  the  week. 

Inasmuch  as  one  of  the  rules  whidi  Johnnie  con- 
demns in  such  a  wholesale  way  is  endorsed  by  the 
writer,  it  may  not  be  out  of  place  to  ropeat  here  that 
we  wdghed  all  of  the  parts  of  the  valve  mentioned, 
tested  &e  steam  gauge,  and  then,  after  ^tting  up 
steam,  noted  at  what  pressure  the  valve  lifted  from 
its  seat.  Having  done  this,  the  data  so  obtsioed 
was  made  use  of  to  work  out  the  problem,  accord- 
ing to  the  rule  referred  to,  and  the  difference 
between  the  actual  weisht  of  the  ball  and  what  the 
rule  said  that  it  ought  to  weiffh,  was  found  to  be 
but  1*6  per  cent.,  whidi  would  make  but  very  little 
difference  in  the  steam  pressuro  carried  on  the 
boiler,  it  bdng  less  than  lib.  In  a  case  like  this  it 
is  very  easy  to  prove  the  truth  of  the  rule ;  but  in 
Bome  others  it  would  be  a  moro  difficult  matter. 
I     Let  us  take,  for  instance,  the  following  rule  for 


iSngpUmitti  (9  ih$  BNQLiaH  MMOSANJC,  S^tmnber  11,  1891.] 
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til> II lining  the  ttnagtb  of  lirete  in 


*agthafiiT«ti,inwhi(baa;ueftoIclTeti,r  -  ths 
MBlKr  of  Towi  of  rivati,  p  -  ptch  al  rivet,  aod 
1  m  ajffcnwi  of  pltte,  <tt  to  pat  it  In  another  waf, 
aill^  th*  ueA  ol  ODB  nvet  by  the  number  of 
nn  of  rinta  in  the  leim,  and  divide  the  prodaot 
Irtbapitclt  of  thB  iiTsta,  mnltlplied  by  the  tUok. 
Mi  of  the  pl^. 

Wihtn  DO  doubt  but  thatthii  mle  it  &  oorreot 
*• ;  but  bow  &re  tre  going  to  -p^-n  it  for  ooi 
wtiAction  F  If  we  had  a  teatuig  mochiDB  ■ 
ttpMiI,  and  if  we  ahoiild  rivat  two  piesea  ol 
bfitkar,  wtimite  the  Btmngth  of  the  rireta,  and  then 
pim  it  bj  pallin([  them  apart,  we  ihontd  know 
■Mw  it  wa>  ooireot  or  not ;  bnt  aa  taw  of  n 
b  fti^  we  moat  take  the  word  of  thoae  who  have 
'^''  \  and  BO  it  it,  not  only  with  Uiii,  but ' 


tMdU;  ai 
nnolot 


'  idea  of  terting  thingi  for  himeaU, 
T  azHneuoe,  i*  a  good  one,  and  not 

.  bat  at  fha  aame  tinui  be  will  be 

■•Wnly  critidMd  bf  thoM  who  know  no  other  way 
Md  to  follow  in  the  track  ot  others,  and  who  have 
intelligent   opinion  of 

a  my  mind. 


■  Oateoiplond— DO  matter  how  menUl  the  work 
-it  iliOBld  be  tanght  to  think  m  well  aa  it  can 


£t  to  think 
aim  of  0 


^!^Dui. 

OSOjUr  PNBUMATIO  ACTION. 
[ittBi.]— Coaarwjorioa    or    9oDiniBoi.ai)  akd 
*Uv»Box.— TU*  ii  entirely  diAereDt  from  the 

Bnt  Kam.  The  undendde  of  eooDdboard  coa- 
itflinMnr  I*"""'*!  H,  aa  pipea,  N,  running 
■Mtfaewldak.  Thaae  need  not  be  Urgai  in  area 
■hUm  oMmaoting^pa  O,  thi(  being  connected 
■*»  bottom  or  either  end  of  channel.  These 
■■nbiceooTendtn  with  a  board  the  length  ind 


■tope  required.  SaVat,  one  for  ea 
bcnred  through  B  into  tJiitnuBla,  H, 
these  holes  a  imall  bellows,  I  (i 


width  of  the  sonndboard.    Bara,0,  atenowpnt' 
this  longltudinaUv,   making  aa  many  ahannelfl 

.. r_-j     ^ileg  one  for  each  pipe.aranbif 

' )  diaiuiala,  H,  baneatL     Over 

bellows,  I  (aiia  aoe^diDg  to 

pipe),  la  fixed,  wbioh,  whea  extended  to  ita  fnll 
length,stands somewhat UgherlOuuitlMbMsO.  On 
thwB  bellow*  a  dleo  of  leather  makea  a  j^t, 
when  Qiey  ooma  in  oontaot  irith  upper  boards,  H 
which  are  screwed  to  ban,  O,  to  oover  one  or  mon 
stops  u  reqalred, 

Epptanalion  a]  Diagram. — A,  ksytail ;  B,  spring 
C,  Ezbaust- valve ;  D,  messore-nlve ;  E,  guard 
tor  valve;  F,  spring;  C,  oonneotiiig  pipe;  H. 
ciosa  channels ;  I,  amall  bellows ;  J,  lead  waight ; 
E-  i»«h_  j.'_ '  _  upper  boards;  N,  pipe"  ^ 
P,    pressure   chair "^ — 

maon  anamoBr ;  T,  pipe  wind  chamber. 

Holes  are  bored  through  upper  boards  for  pipe 
feet,  central  with  the  bellows  beneath.  The  vslve- 
box  is  formed  by  taking  a  balk  of  wood  the 
Imgth  ol  the  width  of  the  keys,  and  boring  holes 
from  three  of  its  sidee  to  tho  oentte,  making 
three  outlets.  On  this  top  and  bottom  chamber  Is 
bollt,  open  from  end  to  end,  a  small  valve  being 
fixed  over  the  hole*  in  each  chamber,  go  thai 
when  one  ia  open  the  other  is  dosed.  Tliesa  valves 
are  oonneoted  to  key- tails. 

The  conneotiDg  ppe  O  ia  attodied  to  the  remaining 
intlet.  The  spring  F  keepe  valve  O  dosed  and  D 
ipen,  and  also  givss  the  required  wsuht  of  touch. 

Mode  ^^cCion.— Wind  pnnnn*  F  2|iu.,  T  2in., 
knd  3  open.  Before  a  kn  is  presaed  down  the  vaWe 
D  is  open,  the  preasnrs,  uerefore,  in  the  bellows  I 
s  the  same  as  in  P,  wbicb,  being  greater  than  the 
pressnre  in  Y,  MUsea  them  to  enand  and  coma  in 
oontaot  with  the  upper  boards  N;  the  leather  disc 
ipaking  ao  air-tight  Joint  prevonta  wind  from  Y 
laoiog  throngh  (hs  pipe  N.  When  the  key  ia 
teprened,  the  valve  D  ia  dosed,  and  valve  C 
jpened,  tiie  pressnre  in  the  bellowa  I  being  no 
longer  BOstaiDcd  :  then  the  prMaurn  Y  oaasesthem 
'-  collapse,  wind  from  Y  then  passes  through  the 
^-pe  N.  Wheo  the  key  is  loosed,  valve  D  opens 
and  C  doses,  and  the  preHore  <A  P  entering  the 
■mall  bellows  I,  ovnrcomee  the  pressnre  ot  Y,  cans- 
eut  of  wind  from  Y. 


Another  Jfixb.— Wind  preMiires  >  F  Sin.,  Y  2In., 
and  S  2in.  By  olosing  valve  D,  thepreesnies  of  Y, 
3,  and  the  interior  of  I  are  equal.  Aen  I,  bT  thdi 
own  weight,  assisted  by  a  w«ht  J,  will  fall,  allow- 
bg  wind  from  Y  to  pass  thiougb  tLe  pipe  N. 
WW  D  opens,  the  fsesanrM  m*  nneqnal,  that  in 
the  hallows  I  bsing  neater  than  Y,  causss  ttem  to 
tbs,  and  stop  wmd  pasdng  from  Y.  In  tUs 
arrangement  no  loss  iA  wind  oocon ;  whan  it  !• 
released  from  I,  it  expands  to  the  piuauum  of  8,  and 
Y  nod  S  are  oonneeted  together  by  meaiu  of  a 
reaoiioir,  which  supplies  Y  with  wind,  llkis 
reservoir  draws  its  sni^j  from  the  main  bellows, 
and  would  be  self-aotiiig. 
Stop  j^cfton.— This  would  work  on  the  sanw 
rfaiciple,  having  a  "  laTge ''  bellows  drnflar  to  I, 
led  at  one  end  i^  aonndboard,  and  OTerthahcde 
In  upper  board  a  wind- trunk  is  Mnnected.  Whan 
tha  preasnrs  ia  reduced  (or  exhaosted)  in  the 
bellowS;  thn  are  toroad  down  from  the  pteswre 


may  be  from  presi 


"leml,  * 

larinirtbem  to  expand  and cnt off 

I  Y. 

The  Elms,  Wellington,  Salop. 

•FH7SI0AL"    FOBOE    FXtBNOXBirA. 


.  Fsrrid*) 


bat  Hisa  Annie  Abbott  was  simply  a 


_  ..as  one  of  a  doien  who  were  salaoted  by  the 
people  to  attend  her  in  hsr  pBTfnimanoe  before  an 
immcDBH  Sau  Francisco  sudiBDce.  Erary  ■■  trick  " 
wu  trifling,  and  conid  be  daplioated  with  a  few 
minutes'   training  by  any    sohool   girl  or  boy  of 

As  soon  as  the  curtain  went  down  etavcm  of  tiia 
committee  ot  experts  ruabed  forward  to  shake 
hands,  and  oomplimsnt  her  with  snoh  remu^  as 
"Grand — wondertal— myalsrious,"  and  the  like. 
They  would  have  ataked  anything  on  a  wager,  or 
•igned  a  hondred  affidavits  ;  but  m  ten  minutas  I 
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oonTinoed  more  than  half  of  the  oommittee  who 
were  remainiDg  of  the  BhallownesB  of  her  perform- 
ance,  and  of  the  fooUahneas  of  beUeving  wkat  they 
hear,  and  very  little  of  what  they  see. 

Ab  Mr.  Haigh  and  Mr.  Black  ao  not  live  far  from 
me.  lome  time  when  they  come  to  San  Francisco, 
and  wfll  call  on  me,  they  may  send  you  an  affidavit 
of  a  different  nature  from  what  they  would  at 
preient. 

San  Franciico,  Gal.  Ira  0.  Leek. 

WOLF'S    PEBIODIO    OOKST. 

[32687.]— I  HJLVS  been  aUe  to  find  Wolf's 
periodic  comet  on  the  three  occasions  I  have  looked 
ror  it  with  a  Gin.  aperture  refractor,  power  33  or 
80.  It  is  a  yety  faint  and  small  object.  On 
August  27th  it  was  within  a  triangle  of  8  or  8^ 
magnitude  stun,  and  only  just  yisible.  On  August 
30th  it  was  best  seen,  beiog  then  dose  to  a  pair  of 
stars,  magnitudes  12  and  13.  On  September  4th, 
being  then  in  the  Pleiades,  it  was  not  much  more 
easily  seen  than  on  August  27th.  Gn  comparing  its 
|daoe  among  the  nearest  stars  with  the  photograph 
of  the  Pleiades  by  Henry  Bros,  which  forms  the 
frontispiece  of  Miis  Gierke's  "  Syiitem  of  the  Stars," 
and  taking  the  place  of  17  Tauri— i.e.,  Alcyone, 
from  the  Nautical  Almanac^  I  conclude  that  at 
llh.  30m.  p.m.  the  comet  was  in  B.A.  3h.  40m.  33s. 
and  24°  4'  N.D.  The  place  by  Herr  A.  Straen's 
ephemetis  being  3h.  40m.  25-3s.  and  24°  4'  36". 

A.  PreemAn. 

Mnrston  Bectory,  Kent,  Sept.  8. 


would  point  out  that  at  the  opposition  of  last  year 
the  planet  was,  on  the  contrary,  yery  fairly  situated 
as  regards  its  nearness  to  the  eartn ;  its  apparent 
diameter  subtending  an  angle  of  oyer  19"  (or, 
according  to  the  Nautieal  Almanac,  of  oyer  22'0  ; 
whilst,  at  Mount  Hamilton,  where  not  only  the 
« canals"  were  obeeryed,  out  their  duplication, 
the  meridian  altitude  of  Mars  amounted  to  just  on 
30°,  ^uite  sufficient  to  enable  first-clsas  results  to  be 
obtamed  in  the  superb  atmosphere  enjoyed  on  the 
top  of  that  mountain. 

In  conclusion,  permit  me  to  ask  yery  respectfully 
how  your  correspondent  knows  that  the  dark  spots 
on  Mars  called,  chiefly  for  conyenience,  by  the 
name  of  ''lakes,"  are  ** sheets  of  water  ooyering 
hundreds  of  thousands  of  square  miles  "  ?  Perhaps, 
too,  as  he  is  eyidently  so  intimately  informed  on  the 
subject,  he  would  not  object  to  stating  what  is 
their  ayerage  depth,  say,  in  fathoms. 

Sept.  7.  A.  Stanley  WiUiama. 


THB  OANALS  OP  KABS. 

[32688.]— As  "  F.B.A.S."  Getter  32669,  p.  38) 
appMiB  to  consider  that  Dr.  Terbjr  and  the  writer 
are  in  disacreement  on  the  subject  of  what  is 


required  for  seeins  the  **  Areographical  marvels  dis- 
ooyered  at  Milan,"  it  is  plain  that  the  statement  in 
my  preyious  letter  was  not  sufficiently  dear  and 
complete.  I  therefore  desire  to  further  explain  that 
it  was  always  m^  practice  (weather,  of  course,  per- 
mittniff)  to  oontmue  observing  Mars  in  the  manner 
stated  for  at  least  an  hour  at  a  time.  A  somewhat 
extoisiye  experience,  not  onlj  with  this  planet,  but 
also  with  the  yery  delicate  hght  streaks  and  mark- 
ings yisiUe  on  the  full  moon,  nas  shown  that,  if  the 
eye  is  preseryed  from  undue  fatigue  in  the  manner 
indicated  (i.e.,  by  frequent  short  rests),  tiie 
obseryations  may  be  continued  during  this 
period  without  sensible  loss  of  its  sensitiyeness, 
and  this  is  what  was  meant  by  the  term  "  perfectly 
fresh."  It  was  seldom  found,  though,  that  any 
benefit  resulted  from  continuing  to  obserye  the 
same  region  of  Mars,  or  the  moon,  for  a  longer 
period  than  an  hour.  Some  of  the  "  Areograpmcal 
maryels"  were  detected  at  the  commencement  of 
such  ajperiod  of  obseryation,  others  not  until  the 
end.  On  most  nights  last  year,  the  seeing,  or  not, 
of  aay  partlculax  marking  depended  a  good  deal 
npon  cLanoe.  The  great  obstacle  to  seeing  the 
ddioate  details  descdbed  by  Prof.  Sdhiaparelli 
arises  from  the  disturbances  A  the  earth's  atmo- 
iphero.  On  a  night  on  which  most  of  the  markings 
sliown  in  Mr.  Qreen's  Map  of  Mars  may  readuy 
enough  be  seen,  one  may  well  watch  for  an  hour,  or 
more,  without  being  fortunate  enough  to  secure  a 
sfaBgle  interval  of  flie  exquisitely  sharp  and  steady 
demition  required  for  seeing  the  more  delicate 
detailB  of  SchiapareUi.  This  is  also  evidently  the 
experience  of  Dr.  Terby.  It  may  also  be  mentioned 
that  in  the  ease  of  the  planet  Jupiter  the  writer  has 
freauently  observed  for  fiye  or  six  hours  at  a  time, 
tafcuig  care,  of  oonrse,  to  ayoid  oyer-fatigue  in  the 
manner  aboye  indicated^  and  the  results  obtained 
at  the  end  of  such  a  period  are  usually  quite  oom- 
paraUe  in  qualify  with  those  obtained  at  the  oom- 
meneement.  With  Jupiter,  however,  the  rapid  and 
yaried  saccession  of  objects,  due  to  the  swift 
notation  of  the  planet,  probably  materially  asBistsin 
nreyenting  oyer-fatigue  of  the  eye.  But  with  Mars, 
m  a  case  where  the  observations  are  continued  for 
the  period  of  an  hour^  little  more  than  half  that 
time  would  be  spent  m  actually  examining  the 
planet;  and  with  all  deference  to  your  oorre- 
spondent's  highly  valued  opinion,  an  observer 
must  be  possessed  of  a  yery  poor  sight  if  he  is  un- 
able to  look  steadily  at  an  object  for  such  an 
interval,  assisted,  too,  by  frequent  rests,  without 
suffering  from  over-fatigue  or  eneriendng  a  serious 
diminution  in  the  sensitiveness  of  his  sight. 

Ai  instances  of  the  double  belts  on  Jupiter,  the 
first  dark  belt  to  the  N.  of  the  N.  equatorial  belt, 
the  S.  equatorial  belt,  the  first  dark  belt  to  the  S. 
of  the  Isst  mentioned  belt,  and  in  particular  the 
dark  part  of  it  ref eired  to  by  Mr.  Freeman  in  his 
interesting  letter  (32661)  on  p.  40,  may  be  men- 
tioned. But  as  "  F.B. A.S."  himself  confesses  that 
he  is  unable  to  aoconnt  for  the  observed  facts  in 
connection  with  the  duplication  of  the  *'  canals  "  of 
Mars  hv  the  hypothesis  emitted  b^  Messrs.  de  Boe 
and  Scnleuaner,  which  was  a  pnnoipal  object  in 
writing  my  letter,  the  question  loees  much  of  its 
importance. 

With  regard  to  the  statement  to  the  effect  that 
tliase  details  haye  been  observed  only  when  Mars 
was  yery  unfavourably  rituated  for  observation,  I 


STAB  MAaKITTJDES~THB  lOB  AQB. 

[32689.]— TBO6B  who  are  interested  in  the  subject 
of  star  magnitudes  may  perhaps  desire  to  see  the 
result  of  a  count  of  the  newly-published  Harvard 
yolume  which  I  recentiy  made.  I  had  some  trouble 
in  obtaininff  figures  stnctiy  comparable  with  each 
other ;  but  1  think  the  following  will  be  found  sub- 
stantially correct.  I  may  remark  that  for  half 
magnitudes  tiie  theoretical  ratio  is  nearly  as  follows. 
The  stars  comprised  in  any  half-magnitude  are 
double  tiiose  in  the  preceding  half -magnitude,  and 
equal  to  the  entire  number  of  brighter  stars. 

Magnitudes.  No.  of  Stars. 

Brighter  than  5*0  57 

50  to  5-5  49 

5-5   „  60  98 

60  „  6-5  200 

6-6   „  7-0  334 

7-0   „  7-6  565 

7-5  „  8-0  973 

8-0   „,8-6  1654 

8-5   „  90  2871 

These  figures,  of  course,  represent  the  number  of 
stars  in  the  zones  selected  by  Prof.  Pickering,  not 
in  the  entire  sky.  The  number  of  stars  from  8 '5 
to  9*0,  howeyer,  ia  probably  incomplete. 

May  I  remark  that  in  his  recent  paper  my  friend. 
Sir  Robert  Ball,  does  not  appear  to  haye  entered  at 
any  length  into  the  real  question  at  issue  in  the  dis- 
cussion as  to  the  causes  of  the  Ice  age.  This  question 
is :  Whether,  if  the  quantity  of  heat  receiyedata 
giyen  place  in  the  year  is  constant,  an  equal  or  an 
unequal  distribution  of  that  heat  is  most  favourable 
to  the  formation  of  a  permanent  snow-cap  or  ice- 
cap ?  I  rather  think  the  answer  will  depend  on 
spedal  droumstances.  Suppose,  for  instance,  that 
in  a  place  on  the  sea*  shore,  where  moisture  is 
always  sufficient,  the  annual  heat  would  suffice  to 
wiMntm'n  a  oQUStant  temperature  of  30°  F.  Here, 
if  the  distribution  were  uniform,  there  would  be  a 
permanent  ice-cap ;  but  I  think  it  can  hardly  be 
doubted  tiiat  a  sufficiently  unequal  distribution 
would  result  iu  melting  the  ice-cap,  and  leaving 
the  ground  clear  during  a  portion  of  uie  year.  But 
suppose  the  annual  heat  to  be  sufficient  to  main- 
tain a  constant  temperature  of  34°  F.  In  this  case 
a  uniform  temperature  would  exclude  snow  and 
ice  altogether,  while  an  unequal  distribution  would 
certainly  enable  us  to  coyer  the  ground  with  a 
snow-cap  for  some  months  in  succession.  I  doubt, 
howeyer,  the  possibiUty  of  forming  a  permanent 
snow- cap  wita  this  mean  amount  of  heat.  I 
should  be  glad  to  know  if  there  is  any  evidence  on 
this  subject. 

As  regards  the  Ice  age,  howeyer,  there  seems'  to 
me  to  be  strong  illogical  reasons  for  referring  the 
great  Ice  age,  which  u»  left  its  traces  all  over  the 
nortiiem  portions  of  both  Europe  and  America,  to  a 
much  more  recent  date  than  that  which  Dr.  GroU's 
theory  supposes.  If  man  existed  in  the  Ice  age 
(as  there  seems  reason  to  belieye),  this  question 
possesses  a  vride  interest. 

I  find  it  difficult  to  belieye  that  man  existed  for 
200,000  years  in  a  savage  state,  and  then  shot  up  to 
the  present  civilisation  m  10,000  years. 

Portrush,  Sept.  7.  W.  H.  S.  Uonok. 

SIB  B.  BALL  ON  THB  lOB  AaBS. 

[32690.]— Will  some  competent  calculator  give 
us  a  littie  further  explanation  of  Sir  B.  Ball's  cor- 
rection of  the  extraordinary  mistake  which  he  says 
Dr.  Ooll  adopted  from  Herschel,  that  the  quantity 
or  '*  units  "  of  heat  received  by  each  hemisphere 
are  the  same  in  summer  and  winter  ?  I  must  say  it 
appeared  to  me  so  paradoxical  in  reading  CroU's 
book  years  ago,  that  I  only  believed  it  on  his 
authority,  and  not  on  his  reasoning.  Now  that  it 
is  emphatically  pronounced  ''wholljr  erroneous" 
by  an  at  least  equal  authority,  one  is  tempted  to 
ask  whether  the  two  former  ones  can  have  forgotten 
that  they  were  dealing  with  two  fixed  hemispheres, 
called  North  and  South— i.e.,  of  the  equator.  We 
have  known  great  astronomers  make  equally  sur- 
prising slips. 

Sir  a.  Ball's  proportion  of  63  to  37  for  summer 


and  winter  heat  is  (either  by  accident  or  necssatj) 
practically  that  of  the  areas  of  the  hemisphsm 
facing  the  sun  at  the  solstices,  as  they  ate  liiaplT 
the  quarter  henusphere  +  or  —  the  time  containsa 
between  the  Equator  and  Ecliptic— i.e.,  90°  +  23*28*, 
which  is  yery  nearly  7  to  4.  But  that  cannot  be  ttw 
explanation  wanted,  for  two  reasons :  Pint,  the 
quantity  of  heat,  eyen  at  the  solstices,  reoeiTed  oa 
each  hemisphere  is  not  measured  by  their  ares,  but 
by  their  projection  on  a  plane  perpendicular  to  tbs 
sun,  which  ia  about  as  7  to  3  for  midmmmer  to 
midwinter.    Secondly,  we  want,  not  the  solstitial 

Sroportion  only,  but  the  sum  of  tiie  series  of  ewv 
ay's  proportion  (or,  more  strictly,  every  momsat) 
from  one  solstice  to  the  next.  I  do  not  feel  easai 
now  to  undertiJdng  that  calculation,  nor  cectsmk 
are  the  great  majority  of  the  readers  of  Sir  B.  Ball^ 
valuable  ^per.  It  will  be  a  charity  to  us  if  aoms 
one  will  either  give  it,  if  it  ii  not  too  elaborate  for 
these  oolnmns,  or  tell  us  where  it  is  to  be  found.  It  ii 
satisfactory  to  know  that  the  correction  only  inten- 
sifies CroU's  results,  and  in  no  degree  reverses  them 
as  to  tiie  glacial  periods  or  theory.  d. 

THB    BliBOTBIO    SXUID. 

[32691.]— Ik  the  rQports  which  appear  from  tima 
to  time  in  the  press  of  accidents  caused  by  light- 
ning,  frequent  reference  is  made  to  the  **dMd^f 
fluid  "  or  the  '*  electric  fluid."  For  my  own  pexf, 
I  oonaider  such  terms  when  applied  to  lightiuDg 
abeolati^  laeonect,  and  I  wish  to  ask  Mr.  Bottona 
and  your  numerous  eminent  students  of  electiiei^ 
whether  electricity  and  lightning  can  be  ooned^ 
termed  a  fluid  or  not  P  I  haye  endeayoured  to  hunt 
up  information  on  this  jpoint,  and  in  one  book  I  flod 
it  stated  that "  electricity  is  hot  a  fluid  in  the  eenant 
acceptance  of  the  term  ;  while  in  an  old  no^fiA 
dictionary,  compiled  by  the  Bey.  James  Bardaj  and 
puUiahedin  1812, 1  find  under  the  word  "Light- 
ning "  ti^e  following  statement : — "  The  identi^  of 
lightning  witii  the  'electric  fluid'  was  proved I7 
Dr.  Franklin  in  June,  1762,  when  he  contrived  to 
bring  down  lightning  from  the  heavens  by  meaai 
of  an  electrical  kite,  which  he  raised  on  the  approsdi 
of  a  storm  of  thunder,  and  with  the  electriafrthai 
obtained  charged  phials,  kindled  spirita,  sna  ps- 
formed  sevenu  other  experiments."  It  woola  ba 
instructive  and  interesting  to  know  the  nstuaof 
the  ''electric fluid"  which  Dr.  FrmnkUn  idaatifiad 
with  Ughtning,  and  also  to  haye  further  informatioa 
respecting  the  "  charged  phials,  kindled  spirits,  aod 
other  experiments  "  vvmoh  Dr.  Franklin  maaipiuatad 
with  the  electricity  (a  fluid,  no  doubt)  wnich  ha 
obtained  by  fiying  hia  electrical  kite.  Some  of  ov 
numerous  contributors  must  surely  possess  infoinar 
tiou  as  to  Dr.  Franklin's  experiment^  &o«,  nd 
also  be  able  to  giye  unimpeachable  oata  sa  to 
whether  lightning  is  or  is  not  a  fiuid. 

Princes  Bisborough.     Beptimua  0.  Oumey. 


BI.BOTBTOAX*. 

[32692.]— Ms.  BEVJAMnr  speaks  of  capadty  u 
depending  upon  the  size  of  the  conductor  oohr 
but  it  also  yaries  with  the  shape.  The  natore  4 
tiie  conductor  does  not  affect  the  present  queitioo, 
as  we  are  only  considering  one  sabetance— vis.,  tka 
zinc  plate,  mx.  Benjamin's  statement  that "  Ismd* 
ing  the  resistance  does  not  cause  more  electrtoftyto 
accumulate  "  is  only  correct  when  the  resistaaoaii 
lessened  ^  using  a  conductor  of  a  different  nu' 
rial,  for  if  one  of  larger  size  or  shape  be  used, 
capacity  will  be  increased^  and  the  quantitfi 
electricity  which  it  can  aoquire  greater. 

It  is  a  peculiar  conclusion  to  arriye  ai,  thatl 
cause  there  must  be  some  resistance  before 
cunent  can  pass,  therefore  it  cannot  be  lea 
one  ohm. 

I  do  not  know  that  there  is  any  particular  obje 
tion  in  regarding  an  increase  of  chemiosl  action  I 
the  cause  of  an  increase  in  the  strength  of  tl 
current,  although  each  explaining  himaelf  ini 
different  way  makes  it  rather  confusing.  Hy  raaid 
for  preferring  to  regard  it  as  the  effect  ia  riTtnl 
my  last  letter.  F.  B.  Goodohild. 

FOB  AKATBTJB  PHOTOGBAPHBBfl. 

[32693.]— Thb  following  note  from  the  paai 
Mr.  A.  S.  Green,  of  Frankford,  Pennsylyania,  ^^ 
be  of  interest  to  some  of  your    amateor  T^ 
graphen,  and  possibly  they  may  be  able  to 
suggestions. 

Jaost  amateur  photographers  have  at  some  tuna  j 
their  career  ushered  the  family  or  their  friends  r 
the  dark  room,  with  its  myatezioua  light,  to  wit 
that    wonderful    and    iuterestinfi:   prooesi  — 
deyeloping  of  a  negatiye.    They  should  remoai 
howeyer,  that  the  ladies  are  averae  to  tliia  r 
darknesfl^  especially  when  the  colour^  of  the 
doea  not  suit  complexion.    When  I  wish  to  ei 
tain  my  friends  now  with  photography,  I  P^^t 
dozen  or  so  perfectly  white  sheets  ox  pap«r»  as^j 

open  daylight^  or  lamp-light,  immerse  ^^P^^J^^ 
one  in  a  solution,  ana  slowly  a  beautiful  p^ 
picture  appears  and    remains  permanent, 
process  is  as  follows :— Take  an  ordlnaiy  *" 
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pnnt,  waab  and  fix  ia  a  lolntion  (ordinaiy  strength) 
of  Ijpo.  Boda,  with  an  addition  of  teaapoonf oli  of 
lieirlxmate  of  nda  to  the  pint.  No  gold  must  be 
and.  Waah  the  prints  well,  and  immene  in  a 
flutarated  solution  of  chloride  of  meroury.  A  part 
of  file  chlorine  passes  over  to  the  silver  of  the 
pietiite,  and  Qhangea  the  brown  sQyer  partides  into 
vjbits  mioride  of  silyer,  which  is  invisible  on  the 
wUto  paper.  At  the  same  time  snbchleride  of 
1B6KQ17  (mocnroQs  chloride),  which  contains  less 
eUorioA  than  the  chloride  of  mercnxy,  is  predpi- 
iitad.  This  bodj  is  also  white,  and  thendore  m- 
tUble  on  the  white  paper.  When  the  paper  is 
MrfeeUy  white,  wash  m  dean  water  ana  dxr. 
ban  prints  will  keep  any  length  of  time,  and  light 
esiiBOt  affect  tiiem.  To  develop,  place  the  print  in  a 
lotoiioa  of  ammonia  or  hypo^phite  of  soda,  and 
the  pieture  will  slowly  ap|>ear.  8.  A. 


PHOTO.  OPTIOS,  &c. 

[SafiM.]  —  LiOT  **  Orderic  Vital "  (letter  32674) 
laa  others  should  infer  from  my  letter  on  the  above 
book  that  its  antbor  would  be  likdy  to  oontribute 
tp  '<09za"  a  aeriea  of  arttdes  on  telescopes  and 
ethsr  optieal  instnunents,  I  wish  to  say  that  it  ia 
qute  uadflss  to  hope  for  such  a  thing,  because, 
hswsTBr  willing  and  however  wdl  qualified  he 
DosUfw  for  the  tadc.  I  know  that  his  engagements 
wold  not  permit  it.  Beddea  deauning  for  and 
g^ointending  one  of  the  prindpal  Itonaou  optiosl 
MEs,  he  contributes  largdy  to  the  German 
tehmod  Press,  and  so  scarcely  has  a  minute  to 
DCS.  And  then  a  series  of  papers  such  as  **  Orderic 
tibU*'  invites  is  too  large  a  task  for  almost  any 
logli  man.  Firstly,  the  strictly  optical  or  glassing 
|Mt  ihodd  be  separated  from  tne  mounting  or 
Mhamcsl  part,  and  both  these  great  divisions 
wdd  again  have  to  be  sub-divided,  because  good 
km  hands  are  seldom  also  oood  pnsm  hands,  and 
iriiiD-objectives  are  usually  &o  made  by  spedaUsts, 
Md  10  are  tdescope  and  microscope  mounts, 
loateius  are  better  instructed  in  dectrioal  than 
qtiod  sobjeets.^  Comparatively  few  persons  have 
a  thuDog^  indght  into  optioal  oons&uctiona,  or 
^m  a  partial  indght,  and  so  these  papers,  to  be 
M&7  inatruetive  ought,  I  think,  to  be  dementazy. 

A.  Oaplatzi. 

<ar  ZEB  Jf^svr  pobm  of  ths  aohbo- 

MATXa  OBXBOT.aLASS. 

[S3685.]— This  oommunication  has  been  sent  to 
oslorisMrtioain  the  Encxejsr  Msosanio  by  an 


oorreepondent,  Mr.  Clarenee  Sterling.  It 
iffidoabtlsss  interest  many  optioal  readers,  as  it 
•owa  that  the  merits  of  the  Qaoas  form  of  object- 

Kbshavs  been  notioed  many  years  ago  in  America. 
AsO  nobably  aend  a  mathematical  paper  on  the 
mm  iobjeot  in  the  oouzse  of  a  few  weeks. 

Orderlo  Vital. 

In  June,  1860,  Prof.  SteinheQ  communicated  to  the 
Sml  Academy  of  Sdences  at  Munich  ("  Sitzungs- 
Idehte  dsr  kdn^l.  Bayer.  Akademie  der  Wiaaen- 


.^rBTL-if-ilSSSSMg. 


AVJLTgr^    OBK   P>tAUENMf\c 


■<y&-er<   OP   U^a^Cutfi 


ra  Himdien,"  1860,  11, 160)  a  notice  of  an 
"V^M  ci  36  lines  aperture,  executed  at  his 
.^^  «rtaMiihment  according  to  the  system  of 
'25  .proposed   by   Oauss    m   an  artide   pub- 
*«  a  the  2iit8chn/t  fur  Astrimomie  of  Lin-  ^ 


denan  and  Bohnenberger  "  in  1817.  This  tdesoope. 
and  subsequently  another  (*'  Sitzungsberichte,'* 
1860  y.  6o2)  of  similar  form  but  larger,  have 
been  carefully  tested,  and  in  the  opinion  of  com- 
petent judgea  thev  have  exhibited  a  more  complete 
achromatimi,  and  in  other  respects  more  perfect 
definition,  than  was  to  be  found  with  object-glasses 
of  the  ordinary  form  of  equal  dimensions. 

It  deserves  notice  that  the  resulting  curves  bear  a 
condderable  resemUanoe  to  one  of  the  systems 
has  been  designed  with  express  reference  to  the 
oorrection  of  uie  spherical  aberration.  Allusion  is 
here  nuide  to  ttie  forms  deduced  by  Herschd  {FhiU 
Tram,  1821,  page  258^  for  the  elimination  of  the 
spherical  aberration  of  diverging  as  well  as  paralld 
rays. 

Prom  the  comparison  subjoined  it  will  be  seen 
that  one  of  the  solutions  satis^png  his  equation 
approximates  nearly  to  Gkuas's  system,  while  the 
other  approadies  to  a  form  employed  oy  Frauen- 
hof er.  So  far,  therefore,  as  this  holds  good^  each 
fulfils  the  condition  proposed  in  Herschd's  theory. 
As  G-auss  has  puUishea  ndther  the  mathematioal 
investigation  of  the  subject,  nor  even  the  final 
equations  from  which  his  curves  wero  computed, 
we  have  not  the  means  of  dedding  with  entire 
certainty  whether  the  resemblance  referred  to  is 
meardy  accidental,  or  whether  it  expresses  an 
affinity  involved  in  the  nature  of  the  problem.  But 
the  latter  seems  the  more  probable  explanation. 
The  numerical  values  of  the  radii  in  his  system, 
computed  for  a  spedal  case,  are  here  tianMribed 
from  his  original  memoir  {ZeUschrift  fur  Astron, 
IV.  360),  alter  redudng  them  to  a  focal  length  lor 
the  two  lenses  oombined  of  21  Ftendi  feet,  for  the 
sake  of  comparison  with  the  large  Munioh  re- 
fractors:— 

I.— Gauss's  Otrsvxs. 

First  surface  of  the  crown  lens,  convex  radius 
a  +  2*535ft. 

Second  surface  of  the  crown  lens,  concave  radius 
«  -  7-621ft. 

First  surface  of  the  flint  lens,  convex  radius 
«  +  3'123ft. 

Seoond  suxiaoe  of  the  flint  lens,  concave  radfua 
m  -  2-084ft.» 

Compound  focus  ■>  21*000ft 
.  (*  Tliis  number  has  been  corrected  to  accord  Irith 
the  stratum  noticed  at  the  end  of  the  volume  dted). 

In  No.  1289  of  the  Asironomisehe  Nachriehten 
Oudemanz  has  given  tiie  following  measurements  of 
one  object-glass  made  by  Frauenhofer  for  the 
equatored  of  the  observatory  at  Utrecht.  The 
numbers  have  been  reduced  to  the  same  unit  as 
bef oro,  aasoming  the  focal  length  from  Attr,  Naeh, 
1281.      • 

II.~FBAt7SNHOFSB*8  CUSVISS. 

First  surface  of  the  crown  lens,  convex  radius 
a  +  14-167ft. 
Second  surface  of  the  crown  lens,  oonvex  radius 

-  4-  5'635ft. 

First  sur^oe  of  the  flint  lens,  concave  radius 

-  -  6-775ft. 

Second  surface  of  the  flint  lens,  convex  radius 

-  +  2'594^ft 

Compound  focus  m  21'000ft. 

Anothwr  of  his  objeet-glasses,  probably  computed 
from  a  similar  formnla,  but  ror  glass  of  slightly 
different  refractive  and  diapeordve  powers,  has 
values  of  the  radii  aa  follows  (Zeit$ehrihfur  Astnm* 
IV.  862). 

m.— Fbaubnhofbb^s  Cttbves. 

First  surface  of  the  arown  lens,  oonvaix  asdins 
a  +  ld'430ft. 

Seoond  surface  of  the  crown  lens,  oonvex  radius 
B  +  6'144ft. 

first  surface  of  the  flint  lens,  concave  radius 
•  -  6-262ft. 

Seoond  surface  of  the  flint  lens,  convex  radius 

-  +  22-461ft. 

Compound  foous  «i  21*000ft. 

These  numbers  we  w£U  now  compare  with  the  two 
solutions  of  Herschd's  equations,  using  the  notation 
Ir  and  r*  to  denote  the  redprocaJs  of  we  compound 
focal  length,  and  of  the  radii  of  the  front  surfaces 
of  the  two  lenses.  The  substitution  of  the  values 
of  the  indices  of  refraction  and  of  the  dispeidve 
powers  which  have  been  used  by  Gauss  for  com- 
puting the  system  I.,  gives  the  relations. 

(In  the  equation  z,  JPhiL  Trans,  1821,  p.  258, 

V-i-1 


the  coeffident  of  u^  has  been  corrocted  from 
3m'  +  1 


to 


(^). 


,  vide  artide  on  <*  Light,"  Encye,  MeL, 


p.  4:' 

0  -  2'3200r"  -  21-31  Ir  +  o9'67  ^ 


+  3-6792 /r*-  1-4233  r« 


0  -  6-6400  r  -  24-96  /  -  4-1119  r. 

From  which  we  have — 

0  -  -  1-3917 1^  +•  1237 /r  -  14-66 /». 

With  the  roots— 

—  =  7-4922,  and  -f-  =  1-3964, 

which  afford  the  subjoining  two  sets  of  values. 


iy.~HEBSCHSL*S  CUBVEB. 

1  -  7-4922. 
r 

First  surface  of  the  crown  lens,  oonvex  radioi 
«  +  2-803ft. 

Second  surface  of  the  crown  lens,  concave  radius 
-i  -  9'625ft 

First  surface  of  the  flint  lens,  oonvex  radius 
Bi  +  3-482ft. 

Second  surface  of  the  flint  lens,  concave  radius 

-  -  2-361ft. 
Compound  focus,  21'00ft. 

YJT  ■  1-3964 

First  surface  of  tiie  crown  lens,  convex  radiua 
a  +  16-038ft. 
Seoond  sunEaoe  of  the  orown  lens,  oonvex  radiiit 

-  +  6-397ft. 

First  surface  of  the  flint  lens,  concave  radius 
«  -  6-607ft. 

Second  surface  of  the  flint  lens,  oonvex  radius 
=  +  22-136ft. 

Compound  foous  •  21 -00ft. 

With^  radii  proportional  to  these  nnmben  tht 
figures  in  the  accompanying  plate  have  beenooa^ 
structed  reptesenting  seetions  of  the  different  obi  eoi- 
glasses,  each  having  a  focal  length  of  2ft.  and  an 
aperture  of  nearly  iin.  The  ratio  of  the  apertuM 
to  the  focal  lengtn  has  been  taken  larger  tbian  can 
be  adopted  in  praotioe  in  order  .exaggerate  tho 
amount  of  curvature.  It  will  be. seen  that  thfi 
curves  in  the  systems  of  Gauss  and  FraueahofsK 
may  be  nearly  represented  by  the  two  solutiona  of 
Heisdid's  equations. 

JVor^.-^-The  refractive  and  disperdve  jpowesB  ia 
m.,  and  probably  in  n.,  differ  by  small  amounts 
fromthose  used  m  computing  IV.  and  Y. ;  more- 
over, in  the  latter  the  effect  of  the  thickness  of  the 
lenses  and  of  their  diatanoe  from  eadi  other  has  not 
been  included,  so  that  the  numbers,  to  be  Btriotly 
comparabld,  would  requiro  a  small  oorrection.  The 
values  v.  computed  with  the  dements  of  refractioa 
and  disperdon  used  in  HI.  neglecting  only  the 
cooection  for  thickness  become — 

+  14-212ft. 
+  6-349  „ 
-  6-488  „ 
+  26-376  „ 
21-000  „ 


) 


It  follows  that  Gauss's  form,  originally  designed 
to  securo  a  moro  complete  diimnation  of  the 
ohromatio  dispenion,  must  be  also  ratfaerfavouzmble 
than  otherwise  as  regards  the  oorrection  of  the 
abeiration  of  figure,  it  may  be  remarked,  further, 
that  his  investigation,  neglerang  the  ttiwirmMM  and 
distance  of  the  lenses.  leads  to  an  equation  of  the 
fourth  degree,  whidi  naa  no  aduiaon  corresponding 
to  v.,  nor  to  the  above  values  of  the  radii  used  by 
Frauenhofer.  On  the  other  hand,  if  the  curves  m 
m*  and  y.  have  been  derived  from  substantially 
the  same  theory,  which  seema  a  probable  inf ereBoe^ 
it  is  scarody  possible  that  Fnnenhof  er  diould  not 
have  had  at  some  tfane  under  oonddeimtiott  the 
system  repreaented  by  the  other  sdutioii  of  the' 
equation  whidi  woula  have  eonduoted  to  ^ornB 
approximating  very  neariy  to  the  qrsiem  of 'Qwiss.  - 

G.  P.  Boan>^ 
Director  of  HarviBd  Oollaga  ObsvtiiloKy;  • 

(From  the  iVMftfdiftotf  of  the  Aaeriban  Aoiidtaiy^ 
of  Arts  and  fldsiiees,  vol.  VI.  1863.) 

DZALZJSTG. 


[32696.1—1  AJC  an  amateur  sun-diaiist,  and» 
judging  uom  the  questions  occadonally  aaked  in 
your  unrivalled  sdentiflc  paper,  the  interest  takan 
in  this  pleasing  mathematical  recreation  is  zevi^rine. 
Could  not  some  oontiilnitor  give  us  an  artiuiB 
periodically  on  the  snbjeot'-eay  one  or  two  columnB 
once  a  month  P  The  Mst  Work  ever  written  oil  the 
subject  is,  according  to  Kdth,  Emerson's.  Gould 
not  you  let  us  know  what  Emerson  has  to  aayby 
reproducing  an  abridgiAent  of  hia  work,  if  it  is  stiu 
in  existence  P-^also  Ley  bourn?  (Mr.  Ajrehbutt,  of 
Westminster  Bridge-road,  has.  or  had,  what  he 
believed  was  the  only  oa^  of  Leyboum's  work 
coasting,  some  two  or  three  years  ago.)  Thero  is 
also  *'  Hawney's  "  work  (a  friend  of  mine  uneurthed 
a  copy  of  that  work  in  Paris,  at  one  of  the  old  book- 
shops on  the  bank  of  the  Seine  last  year).  What  baa 
Fergusson  to  sav  on  dialing  in  his  astronomy?  I 
hear  there  is  also  a  work  by  Gatti  on  dialling. 
Are  their  systems  all  the  same,  or  similar  ?  or  do 
they  follow  each  other,  like  the  proverbial  fiock  of 
sheep  ?  Keith  says  '*  the  writers  on  dialling  an  very 
nxmierous."  I  have  been  seardiing  for  years,  uid 
advertising  occadonally  ;  I  have  only  met  with  two. 
Could  you  give  us  a  few  names  of  these  numerous 
writers?  O.  E.  T. 


WASTED  FOOD. 

[32697.]— I  SEE  that  com  is  rising  sharply  in 

fnce ;  I  am  afraid  the  harvest  wfll  not  be  good,  and 
am  tolerably  suro  the  potatoes  will  not  keep.  May 
I,  then,  call  attention  to  the  wasted  food  which  is 
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often  allowed  to  xot  in  the  paatnret  and  woods  ? 
Unfortonately,  our  children  are  not  taught  tilings 
that  would  be  specially  usefnl  to  them  in  their  sor- 
ronndings — country  children  especially.  They  And 
oat  how  to  gather  and  eat  Uackbemes  and  nuts ; 
bat  they  call  many  of  the  edible  fungi  Toadstools, 
and  leave  them  alone.  Let  me  ask  for  space  for  the 
following  extract  from  Dr.  Badham's  ''Esoolent 
Funguses  of  Great  Britain,*'  which  just  now  is  yery 
much  ad  rem.  Writing  some  years  ago,  Dr.  Bad- 
ham  savs : — *'  I  have  this  autumn  myself  witnessed 
whole  nundred weights  of  rich,  wholesome  diet, 
rotting  under  trees ;  woods  teeming  with  food,  and 
not  one  hand  to  gather  it^and  this  perhaps  in  the 
nidst  of  potato-Ui^ta,  poverty,  and  all  manner  of 
priyations,  and  public  prayers  against  imminant 
famine.  I  haye.  indeed,  ffiuyed  wnen  I  haye  oon- 
adered  the  straitened  oondition  of  the  lower  orders 
this  year,  to  see  pounds  innumerable  of  extempore 
beefsteaks  growmg  on  our  oaks  in  the  shape  of 
Fistulina  hepatica;  Agaricus  fusipes  to  pioUe 
in  clusters  under  them ;  Pnffballs  [Lycoperdon 
sigaatenm,  is  no  doubt  meant],  which  some  of  our 
liiendB  haye,  not  inaptly,  compared  to  sweetbread, 
for  the  rich  delicacy  of  their  unassisted  flavour: 
Hydna|  as  good  as  oysters,  which  they  somewhat 
resemble  in  taste;  Agaricus  deliciosus,  remindii^ 
us  of  tender  lamb  kidney ;  the  beautiful  yellow 
ChantaieUe,  that  Kalon  Kagathon  of  diet,  growing 
by  the  bushel,  and  no  basket  but  our  own  to  pick  up  a 
f^w  specimens  in  our  way ;  the  sweet,  nutty  Boletus, 
in  vain  calling  himself  edulis,  where  there  were 
none  to  believe  him ;  the  dainty  Oroella,  the  Aga- 
ricus heterophylius,  which  tastes  like  ttie  crawfish 
when  grillea ;  the  nd,  and  green  spedes  of  Agaricus 
to  cook  in  any  way,  and  equally  good  in  alL*'  So 
far  Dr.  Badham.  Now.  I  would  ask,  Why  are  not 
country  children  especially  taught  to  distinguish 
the  common  fungi— the  edible  from  tiie  poisonous? 
If  they  were,  the  poisonous  would  soon  be  stamped 
out— the  "  survival  of  the  fittest"  would  come  into 
fall  pUy.  Our  legislators,  in  their  "wisdom," 
apparently  think  grammar  and  parsing  of  far  more 
importance  than  an  acquainmuoe  with  natural 
science.  I  am  writing  this,  however,  mainly  to 
ask  those  of  your  readers  who  live  in  country 
distriots  to  see  what  can  be  done  (either  by  natural- 
history  societies  or  by  lectures,  or.  rather,  dis- 
oourses,  and  especially  by  descriptions  on  the 
"spot"),  to  teach  country  people  what  a  large 
quantity  of  food  is  annually  wasted  simply  from  a 
want  of  knowledge.  In  my  neighbourhood  (a 
pasture  district)  there  is  not  much  chance  of  getting 
a  mushroom  unless  you  keep  guard  over  It,  but 
Blewits  and  Champignons  are  to  be  captured.  I 
am,  however,  too  near  London  to  stand  much 
ohsmce,  as  the  mushrooms  that  are  known  are  soon 
taken,  and  those  that  an  not  known  are  smashed. 

Saml. 


VIOUN-UAKIKO. 

[32608.  ]~I  ILLVX  made  a  discovery  which  may 
throw  considerable  light  on  the  art  of  violin 
making.  It  is  almost  certain  that  the  old  Italian 
makers  who  first  fixed  the  violin  model  did  not 
do  10  Bctontifioally,  but  from  experiments  which 
proved  this  to  be  the  best  shape  acoustically.  In 
measuring  a  violin,  I  was  strudc  with  its  similarity 
of  propornon  to  the  musical  scale.  The  longitudinal 
vibrabng  space  inside  representing  an  octave,  you 
have  the  dominant  in  the  widest  part,  the  mediant 
in  the  narrowest—the  two  principal  chords  of  the 
scale;  in  depth  the  ribs  represent  a  semitone, 
which  gradually  extends  to  a  full  tone  in  the  middle 
of  the  instrument— in  fact,  all  the  measurements 
oorrespond  approximately  to  rome  interval  of  the 
scale  mathematically  divided.  I  am  convinced  there 
is  an  analogy  between  the  form  of  the  violin  and 
musical  soale,  as  then  is  said  to  exist  between  it 
and  the  piimary  colours,  the  human  form,  and 
other  things  in  the  harmony  of  naturo. 

I  should  like  to  know  (1)  has  this  analogy  been 
noticed  before  P  (2)  If  a  violin  made  exactly  to  a 
mathematical  division  of  the  scale  in  every  detail  is 
likely  to  improve  its  tone— of  course,  assuming  that 
the  wood  is  of  the  best,  and  the  workmanship  of 
the  most  skilled  description  ?  Stadent. 

I 

BBF&AOnON  OF  SOXTITD-WAVBS. 

[32699.]— Wb  are  told  by  T^ndall  (see  his  book 
on  "Sound,"  page  19,  §  6f  ui  artide  on  the  re- 
fraction of  sound  started  thus :  '*  Another  import- 
ant anatogy  between  Sound  and  Light,"  &o.)  that 
sound  waves  can  be  refracted  in  a  similar  manner 
to  the  way  in  which  rays  of  light  are.  To 
experimentally  prove  this  he  interposes  a  lens  of 
some  dense  material  in  the  course  of  the  sound- 
waves, and  from  the  result  concludes  the  waves 
have  been  refracted.  In  the  place  of  a  magnifying 
glass  he  uses  a  balloon  filled  will  a  gas  heavier  than 
air— namely  CO,. 

I  think  then  \m  an  error  in  the  deductions  from 
this  ^neriment.  Suppose  now  that  the  balloon 
filled  with  a  heavy  gas  was  nplaced  by  a  very  thin 
balb,  say  of  blown  glass,  but  with  no  heavy  gas  in 
it,  the  sound-waves  would  act  upon  it  in  the  way  I 
now  describe  with  the  aid  of  a  sketch. 


The  waves  coming  direct  from  the  watch  W, 
alter  the  shape  of  the  bulb  B  alternately  into  the 
shapes  shown  by  the  two  dotted  lines  ^  this  is 
evident  from  the  experiments  performed  with  balls 
suspended  so  as  to  rest  against  the  edge  of  a  glass 


H 


beU  (see  iUustration  Ko.  2).  When  the  beU  is  hit 
at  a],  the  ball  B  files  inwards  bef on  the  other  two 
balls  do.  If  we  hang  the  baUs  so  as  to  rest  against 
the  outside  instead  of  the  inside  of  the  beU,  and 
hit  the  beU  again  at  A,  the  ball  B  would  fiy  out 
after  the  other  oalls  had. 

To  go  back  again  to  the  first  illustration.  The 
motion  caused  on  the  side  of  the  glass  bulb  farthest 
from  the  watch  would  be  exaoUy  similar  to  that 
caused  by  tiie  waves  of  sound  coming  direct  from 
the  ticking  of  the  watch  to  the  other  side,  this 
being  caused  simply  by  the  elasticity  of  the  bulb, 
and  not  by  any  refraction  whatever. 

I  think  this  is  the  correct  interpntation  of 
Tyndall's  experiment.  I  certainly  fau  to  see  any 
reason  .for  g^iving  sound-waves  a  special  property 
(vis.,  refraction)  to  explain  what  appears  to  me  a 
phenomenon,  or  due  simply  to  the  waves  causing 
an  elastic  body  to  vibrate.         A.  T.  Wheeley. 

PATENT     PEB8-TAXATI0N    07 
INVEKTOBS. 

[32700.]— At  the  recent  meeting  of  the  British 
Association  Mr.   Lewis  Edmunds,  D.Sc.,  read  a 
paper  on  the  "  Taxation  of  Inventors,"  which  is 
worth  the  attention  of  all  interested  in  the  progress 
of  invention,  and  for  this   country  that  means 
everybody ;  but  I  am  unable  to  agree  witii  him  in 
some  of  his  views,  just  as  I  am  unable  to  agne  with 
Mr.    Lenff,    M.P.,    who    has  recently  published 
his  speeds  in  the  House,   with    the  comments 
of   Sir  W.   Haroourt   and   Sir  M.  Hicks-Bea<ai. 
What  Dr.    Lawis    Edmunds    has    to    say    may 
be    briefly    summarised    as    follows,    but    his 
paper    should    be  read   in  full  by  tiiose  inter- 
ested.    He    compares  the    fees  payable  at  the 
Patent  Of&oe  with  the  insignifloant  demands  made 
on  an  author  of  a  book  to  seoun  his  copyri^t. 
**Thero  ib^^^  he  says,    ''no   species  of  property 
which  is  so  heavfly  pressed  upon  or  so  buroened 
with  taxes  as  the  very  limited  one  which  the  law 
allows  an  inventor  to  sequin.    Although  distinc- 
tions maj^  be  drawn,  the  monopoly  granted  by  a 
patent  is  in  many  reqpeots  of  the  same  character  as 
the  copyright  acquired  by  an  author,  and  the  word 
'  copyright '  might  be  aunost  equally  well  applied 
to  the  rights  acquired  by  an  author  and  by  an  in- 
ventor.   But  while  the  properties  of  an  author  and 
an  inventor  an  ver^  sunilar  in  their  natun,  the 
position  of  an  author  is  immensely  superior.    He  or 
his  npresentatives  hold  the  copyright  for  life  and 
seven  years  after,  or  for  42  years  from  the  date  of 
publication,  whichever  may  be  the  longer  tain ; 
and  no  fees  of  any  kind  an  payable  to  the  Govern- 
ment, except  when  for   the  purpose  of  securing 
rights  in  foreign  countries,  or  of  taking  legsl  pro- 
CMdings  for   an   infringement,  it  is  necessary  to 
registar  the  copyright  at  Stationers*  Hall,  in  whidi 
case  a  small  fee  is  demanded.    Then  is  no  special 
taxation  of  authon  of  an]r  kind,  unless,  indeea,  we 
count  as  such  the  flve  copies  which  have  to  be  pn- 
sented  to  the  British  Museum  and  the  University 
libraries,  and  this  is  a  small  matter.    But  an  in- 
ventor is  not  so  fortunate.    By  the  natun  of  the 
case,  he  can  only  secun  himself  after  complying 
with  numerous  formalities  and  making  a  full  dis- 
dosun  of  what  his  invention  is.    This,  of  course, 
cannot  be  complained  of.    But  even  then  the  in- 
ventor obtains  the  monopoly  of  his  iavention  for  14 
years  only,  and  thii  is  now  subject,  after  the  first 
four  years  of  the  term,  to  the  payment  of  heavy 
annual  fees,  ranging  from  £10  to  £20,  and  amount- 
ingto  £150  in aU." 

Then  is  no  *'  necessity  "  to  register  at  Stationers* 
Hall ;  but  I  hold  that  an  author  is  entitled  to  his 
work  in  perpetuity,  and  there  an  those  who,  with 
some  good  argument,  say  that  an  inventor  is 
entitled  to  hold  his  invention  or  patent  (provided 


he  can  maintain  his  right)  as  an  assiffnablepropsrtv 
and  something  that  can'  be  handed  down  to  Hm 
heirs  for  ever— just  as  land  is,  which  certainly  wia 
not  created  by  its  preeent  owners.  Bat  we  have  to 
deal  with  the  law  as  it  is,  and  it  is  difficult  to  Me 
how  an  inventor  of,  say,  a  '*  manhine  **  can  hops  to 
claim  mon  than  a  monopoly  of  that  mahhine.  He 
surely  ought  not  to  be  able  to  prevent  snTons 
making  something  similar,  and  for  the  nme  por- 
poee,  so  long  as  the  special  points  of  his  inventkm 
an  not  copied.  The  comparison  with  the  author  of 
a  book  win  not  hold,  beoause  it  is  easy  to  Rive  the 
views  of  the  author  in  other  words:  but  they  sie 
not  his  words,  and  it  is  not  his  book.  It  nuy  be 
said  tiiat  it  is  also  euy  to  get  round  la  patent  in  the 
same  wa^;  but  it  is  not,  for  if  you  achieve  the 
same  object  by  different  means  you  have  in- 
vented another  way  of  doing  so-and-so,  sad 
your  method  is  just  as  original  as  the  prior 
patentee*s.  Then  is  really  no  comparison—-**! 
Dock's  a  book  although  then's  nothing  in  it  *' ;  bat 
it  nmains  as  so  many  words^  and  it  must  not  be 
copied.  An  invention  is  a  different  thing.  I  may 
invent  a  machine  which  doee  certain  work  in  a 
certain  manner ;  but  sunly  it  would  not  be  right  to 
pnvent  anyone  else  doing  the  same  workin  aaotiur 
manner. 

Dr.  Lewii  Edmunds  deals  with  the  fees  payable 
at  the  Patent  Office,  and  he  says : — "  Looldog  to 
the  report  of  the  Oomptroller-General  of 'Patenti  ia 
this  country  for  the  year  1889,  it  appears  that  the 
total  income  from' fees  on  patents  was  £161,791  4b. 
4d.,  of  which  sum  £93.205  was  paid  by  way  of  re- 
newal fees.  The  surplus  profit  of  the  office  wis  a 
little  mon  than  this  sum— namely,  £93,534  8s.  9d. 
—and  this  went  to  the  Treasury,  and  was  used  for 
the  general  purposes  of  government.  It  follows 
that  if  the  annual  taxes  wen  abolished  the  Patent 
Office  could  still  pay  its  way.  This  surplus  profit 
is,  theref on,  a  dinot  tax  upon  the  inventors.  The 
tssation  of  inventors  through  the  medium  of '  re- 
newal fees '  is  a  remnant  of  the  old  demands  sad 
perquisites  incidental  to  the  passing  of  letters  patent 
under  the  Great  Seal.  It  is  entirely  inequitable  in 
principle,  it  works  great  injustice  and  hardship  in 
practice,  and,  by  damaging  the  valne  of  propertf 
m  inventions,  acts  as  a  drag  npon  the  mventive 
genius  of  the  nation,  and  theroby  mjuriously  affeds 
all  the  industries  of  the  country.'* 

I  will,  if  you  allow  me,  deal  with  this  part  of  the 
subject  m  another  letter ;  but  I  may  as  well  point 
out  that  whatever  "  taxation  "  the  patentee  pays  ii 
in  reality  paid  by  the  public  if  his  patented  mven- 
tion  ii  worth  anything ;  if  it  is  not,  what  does  it 
matter  to  the  publicf  The  Patent  Office  most  be 
supported  somehow,  and  whether  by  fees  from 
patentees  or  from  giimts  out  of  the  taxes,  the  thing 
u  as  ''long  as  it  is  broad,**  thoof^  the  aotosl 
manner  of  payment  may  be  different.  Dr.  Lewis 
Edmunds  says :— "  In  the  United  States  of  Amerioft 
inventors  an  not  diecouraged  aa  they  an  hare. 
Then  a  patent  may  be  obtuned,  which  lasts  for  17 
years,  for  a  payment  of  about  £7  10s.  in  the  first 
instance,  and  no  farther  fees  of  any  kind  an  pay- 
able. A  British  patent  which  runs  for  14  veais, 
theref  on,  costs  mon  than  20  times  as  much  as  a 
United  States  patent  which  endures  for  17  yaais. 
Consequently,  although  then  is  a  search  as  to 
novelty  which  weeds  out  a  lar^  proportion,  then  are 
twice  as  many  patents  issued  in  the  States  as  there 
an  in  England,  with  oorrespondinff  advantages  to 
tiie  industries  of  that  country.  The  patenting  (A 
not  only  home,  but  also  forei^  mventums  ii 
thenby  encouraged,  and  an  mventor,  havxag 
obtained  a  patent,  is  mdaoed  to  push  his  invention, 
and  to  make  further  improvements  in  it.  The 
success  of  an  invention  means  the  improvement  or 
creation  of  some  new  industry,  and  hence  the 
country  shares  with  the  patentee  in  the  profits.* 
Exactly  so,  and  the  oonntiy  pays  for  the  benefit  in 
one  way  or  other. 

Sir  F.  Bramwell  made  some  nmarks  on  Dr.  Lewis 
Edmunds*s  whidi  I  epitomise  as  follows :  He  can- 
not agree  with  the  author  that  the  United  States 
system  of  patents  compares  favounbly  with  the 
English  system.  Those  who  took  a  leading  part  in 
framinjs  ttie  Act  of  1883  well  considered  the  mode 
by  which  the  poor  working  man  should  be  enabled 
to  obtain  a  patent  at  a  price  which  should  not  be 
beyond  his  means.  It  was  thought  that  the  best 
way  of  attaining  this  end  would  be  to  have  a  very 
small  initial  fee.  Rising  provisional  protection  for  a 
certain  period.  This  system  placed  the  compaza- 
tively  poor  man  in  a  better  position  than  in  the  case 
when  a  heavier  charge  was  made  in  the  first 
instance.  A  patent,  however,  might  be  so  bad  that 
it  was  not  worth  the  while  of  an^ne  to  take  it  up, 
and  yet  it  might  contain  a  discovery  of  such  a 
character  as  to  pnvent  anj^one  from  using  an 
improvement.  In  these  cases  it  was  contrary  to  the 
interests  of  the  community  that  such  patents  should 
exist,  because  they  were  not  good  enough  to  be 
worked,  and  they  might  be  an  oostade  to  improva- 
ment. 

Sir  F.  Bramwell  then  made  some  nmarks  on 
the  manner  in  which  the  spedftoationB  an  printed 
and  the  drawings  roproduced,  saying  that  in  "iDf^3^ 
casee  one  was  compelled  to  refer  to  the  original 
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dnvixif.**   The  type,  too,  it  aeexoB,  has  ''become 
oDvdea  end  inoonvenient." 

It  ia  Bot  worth  while  criticising  mch  remarks. 
'Out  ipMiflcetioiia  and  dnwingt  are  printed  in  a 
MiDsr  which  u  quite  sofficient  for  all  require  d 
lupoMB.  Saml.  Bay. 

SHOP  NOTBS. 

rSSTOl.]— Thb  foDowing  "  sho])  notes,"  by  Mr. 
Oora,  in  the  American  Machiniat,  may  interest 
lovraidai,  and  I  send  them  in  case  they  may  be 
ofMlooked. 

Is  eteiy  well-regnlated  shop  there  is  some 
■Aod  of  drirxng  mandrels  or  arbors  in  the  work 
fttuat  braising  the  ends  of  the  arbor.  Some 
wicMper  haminen,  or  hold  oopper  plates  to  strike 
0B|Vmlesome  use  lead  im  much  the  same  way— 
isd  was,  I  regret  to  say,  Teiy  often  nse  the  sledge 
filboet  any  |m>teetion  whatever.  In  some  in- 
tfuM  the  hide-faoed  hammers  are  need,  and, 
iflff  ^  hide  &oes  are  worn  ont.  they  are  replaced 
W  lead  fsoss,  whicih  do  very  well  indeed.  For  use 
vah  the  dedge,  howerer  (and  the  hammers  them- 
iilisi  srs  not  heay^  enough  for  some  work),  this  is 
fen  •DtoBTe,  and  la  unneoessaiy . 

It  nis  shop  the  hanuners  are  oast  as  shown  in 
Ilg;  I.  being  a  plain  qylindar  of  lead  with  a  groove 
nana  (he  oentre.  The  handle  is  shown  in  tiie  same 
d^  sad  is  held  IB  place  l>y  the  ring  or  collar  r,  that 
nonrtthe  handles  much  the  same  asaUaok- 
■nh  does  his  tongs.  This  handle  is  bent  up  of 
mad  non  or  Bessemer  steel,  making  a  very  cheap 
nitftetiTe  tool  that  can  be  used  to  advantage  in 

aAop  not  already  equipped  with  this  kind  of 

httiia  same  shop  there  is  lots  of  pump  work,  and 
tto  Minp  barrel  is  in  the  form  of  a  strainer,  at 
iaa  psrt  of  it  ia  perforated  for  the  admission  of 
iiAV;  and  this  must  be  very  smooth  in  order  not  to 
atthepsddng  of  the  piston.  These  perforations 
ndnued  in  a  lig,  and,  of  course,  leave  a  burr  on 
teisade,  which  must  be  removed.  This  presents 
foil  a  problem  to  remove  them  cheaply  and 
fMdfly.  When  my  friend  Fred  Sohrader  took  the 
job,  hs  devised  a  plan  that  was  ingenious  and  effec- 
tnt,  lad  though  it  might  be  altered  to  run  bv  I 
mrv,  snd  so  be  more  speedy,  it  does  its  work  well.  | 
hflonastsof  abar  of  iron  or  steel  with  a  forked  end 
vUek  rsoeives  a  spool,  this  spool  having  two 
noTSitokeep  the  belts  separate.  The  oounter- 
nk  is  fannea  on  the  end  of  the  spindle  for  the 
foob^  the  whole  tumine  in  the  end  of  the  bar  when 
MtesMd  bv  the  belts  shown.  Two  sections  of  the 
vooh  sie  shown,  which  correspond  to  the  spool  in 
tUlar;  the  end  of  the  belt  on  6  is  fastened  to  a 
fdo^  which  brings  the  spool  back  to  its  original 
posihoo  after  it  has  been  revolved. 

Ik  wiQ  be  readily  seen  that,  by  pulling  the  loop  / 
(lAuh^l^  the  way,  can  be  of  any  desired  length  to 
■Bf  it  in  convenient  position),  the  spool  and 
MBtnink  will  be  revolved  at  the  same  time, 
lading  up  the  belt  on  the  spool  b ;  the  spring 
ifvming  the  motion  and  returning  the  countersink 
k  ju  original  position.  This  makes  a  very  quick 
■itkod,  sad  is  a  great  tune  saver.  For  small  pipe 
tkh  QI&  be  reduced  in  size  ^uite  materially  by 
Mag  the  bar  round,  as  shown  m  the  lower' part  of 
ftssme  cut  (Fig.  2) ;  the  countersink  can  be  of  the 
nfazsd  size,  and  that  is  all  that  need  project  from 
tbsnmidhar.  The  bar  in  the  first  case  is  planed 
Mt  IB  the  shaded  portion,  to  allow  the  belt  to  slide 
b>4f ;  and  in  the  round  bar  shown  the  ride  might 
h  ptsaed  away,  though  for  compactness  the  whole 
wga^ht  be  made  of  a  piece  of  pipe,  the  belt 
idmg  ia  the  inride,  and  no  planing  would  be 


pK  Mts,  it  may  be  mentioned,  are  really  belt 

■ODgi,  whidi  answer  very  well.    This,  like  many 

^  tools,  was  made  temporarily,  but  worked  so 

"A  thst  a  new  one  seems  unnecessary.    This  is 

wB  the  case  with  many  of  such  improvements— 

ft^m  made  to  trj[  on  this  job,  and  work  so  well 

%««  never  built  in  .the  best  manner. 

losro  ii  another  ingenious  device  due  to  my 

oad  that  may  help  some  one  else  out  of  a  bad  job 

■BS  of  these  days— it  is  shown  in  Fig.  3.    There 

ni  a  boss  to  be  faced  off  in  an  out-of-the-way 

nieion  the  maflhines,  and  the  plan  in  use  was  to 

«p  sad  file  it  *'  near  enough."     The  boss  was 

jHipt^.  for  bolting  some  part  of  the  machine  to  it, 

and  this  gave  an  opportumty  for  the  device  shown 

*«s  cat    It  is  very  simple.    A  square  piece  of 

■Wi  Ued,  planed  or  ground  to  four  cutting  edges, 

IM  a  hole  through  the  centre  for  the  bolt  as  shown. 

^  holt  screwed  in  the  hole  forms  a  guide,  a 

1^^  on  the  square  cutter  serves  to  turn  it,  and 

as  fesd  is  regulated  by  turning  the  bolt.    A  few 

^vin  face  the  boss  aU  that  ia  required,  and  a 

^^  u  the  zesult,  instead  of  the  vagaries  of  a 

^Vpw  and  filed  face.    There  are  many  places 

*!jn  this  tool  can  be  advantageously  used,  and  it 

*f  P«7for  itself  in  a  very  short  time. 

1  ns  apsaking  of  trouble'  with  belts  *'  creeping 

J^iad  was  shown  a  rig  for  preventing  this 

nsiTios  sad  its  attendant  danger  to  both  men  and 

■Jjajy.   The  rig  is  shown  in  Fig.  4,  and  will 

"WUtts  eiplanation  to  make  it  clear.    A  part  of 

^■OBBg  bar  is  shown  with  a  notch  cut  in  the 
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top.  at  the  right  norition  for  stop.  A  piece  of  wood 
nailed  to  the  celling  forms  a  guide  for  a  sliding 
piece  that  drops  into  the  not(£  and  holds  the  bar 
from  diiftinff  m>m  belt  pressure  alone,  though  it  is 
earily  moved,  when  desired,  in  the  usual  way.  A 
weignt  on  the  drop  holds  it  in  its  lowest  porition, 
and  can  be  varied  to  suit  the  man  at  the  machine. 

As  many  counters  are  now  fitted  with  iron  rods, 
this  will  not  be  applicable  to  them.  Fig.  5  shows 
how  this  case  is  provided  for  very  satinactorily ; 
five  or  six  years',  use  has  proved  its  utility.  For 
single  shift  oounters,  t.«.,  where  no  backing  belt  is 
usM,  only  one  bend  will  be  necessary  in  the  spring ; 
the  cut  shown  is  for  the  double  shift.  A  piece  of 
steel,  bent  as  required,  and  fastened  to  the  bar  by  a 
collar  or  damp,  is  all  that  is  required ;  care  should 
be  taken  not  to  have  the  spring  too  short,  as  there 
will  be  too  much  resistance  to  the  shifter;  for 
double  shiftawe  use  about  two  feet  for  the  spring. 
No  tempering  is  neoessary. 

We  ail  know  how  drawer  slides  wear  from  con- 
stant use,  and  how  they  sometimes  drop  with  theii 
contents,  to  tiie  disgust  of  the  user  of  the  same. 
This  can  be  avoided  by  having  the  slides  and 
brackets  of  cast-iron ;  they  don*t  cost  much,  and  not 
only  outlast  the  wooden  onee,  but  slide  earier,  as 
they  they  are  planed  on  the  sUding  surfaces.  The 
brackets  b  are  fastened  to  the  bench  by  lag  screws 
as  usual,  and  the  slides  bolted  to  the  rides  of  the 
drawer  by  cap  screws  from  the  inside.  This  makes 
a  very  neat  job,  as  well  as  being  substantial,  and 
the  cost  is  not  excesave. 

It  is  sometimes  neoessary  to  face  a  lot  of  work  in 
the  lathe,  ani  have  the  faces  a  certain  distance 
from  the  other  parts,  such  as  facing  nuts  for  some 
special  job  when  all  must  be  the  same,  and,  in  fact, 
tnere  are  numerous  cases  where  it  is  oonvenient,  if 
not  abeolutely  necessary,  to  have  some  means  of 
stopping  the  carnage  in  tne  same  place  eveiy  time. 
This  can  be  easily  accomplished  by  the  use  of  the 
stop  riiown  in  Fig.  7,  which  fastens  to  the  lathe  bed 
over  the  shears,  and  can  be  set  in  any  desired 
porition. 

The  screw  in  the  top  of  the  stop  is  useful  to 
graduate  the  distance  without  moving  the  whole 
clamp ;  it  can  be  divided  to  read  hundredths,  and 
so  be  very  useful  for  measuring  distanoes  in  the 
lathe.  In  some  cases  it  may  be  advantageous  to 
use  two,  one  at  each  end  of  the  lathe  bed,  or  rather 
carriage,  but  for  most  cases  one  will  be  all  that  is 
required,  but  that  one  will  be  found  useful  in 
many  ways  that  are  not  thought  of  at  present. 

While  speaking^  of  stops,  an  ingenious  arrange- 
ment comes  to  mmd  that  I  found  on  an  old  Pond 
lathe  in  an  out-of-the-way  comer.  It  was  a  long 
lathe,'probably  twenty  feet  at  the  least,  and  had  a 
device  for  holoin^  the  screw  from  sagging  that  may 
be  new  to  some ;  it  waa  so  arranged  that  there  was 
always  a  support  at  the  centre  (or  nearly  so)  of  the 
screw  without  any  attention  on  the  part  of  the 
operator.    Two  supports,  one  each  ride  of  the  car- 


riage, a  sprinf^  on  each  end  of  the  carriage,  and  a 
pin  in  the  nuddle  of  the  lathe  bed  (on  the  front 
ride)  are  all  there  is  to  it,  but  the  combination  is 
effective.  In  use,  suppose  one  of  the  supports  is 
at  the  middle  of  the  lathe  and  the  carriage  at  the 
head,  the  carriage  moves  towards  the  middle,  and 
ttie  support  at  ue  head  end  follows,  being  held  by 
the  spnng  on  the  carriage.  When  the  carriage 
reaches  the  other  support  the  spring  on  that  enid 
locks  into  the  suppon  and  takes  it  along  with  it» 
but  the  support  on  the  other  end  soon  reaches  tha 
pin  and  is  detached  from  the  carriage,  remaining  in 
the  middle  until  the  carriage  returns.  It  is  a  vei^ 
ingenious  device,  and  must  be  seen  to  be  appreci- 
ated ;  I  know  of  no  better  one  in  use  at  the  present 
day,  and  this  was  an  old  lathe  built  iathe  year 
1  B.O.  by  the  looks,  though  the  way  a  lathe  is  kept 
has  mucn  to  do  with  its  ancient  appearance.  It 
should  be  pa^  of  the  trade  to  dean  lathes  and  all 
machinery  at  least  semi-occarionally,  for  a  man  is 
not  apt  to  take  much  care  of  machinery  that  is  so 
dirty  you  oan*t  see  the  name-plate,  or  tell  what 
colour  it  was  ori^^inally  painted. 

It  is  often  qmte  a  job  to  throw  belts  from  ona 
cone  to  the  other  on  the  counter  when  the  ceilings 
are  very  high,  and  several  devices  for  this  hava 
been  made.  Some  use  a  pole  with  a  peg  or  roU  on 
the  top.  and  it  seems  to  answer  in  some  plaoeSj  but 
the  easiest  rig  I  know  of  is  that  shown  in  Fig.  8, 
though  perhaps  it  does  not  make  it  quite  clear. 
As  the  out  shows,  there  is  a  ring  fastened  to  the 
ceilinff,  and  a  shifter  hanss  free  from  it.  By  swing- 
ing the  shifter  against  the  belt  from  the  desirea 
ride  it  f orcee  the  odt  on  or  off  the  cone.  A  few 
minutee'  acquaintance  with  one  will  do  more  to 
show  the  value  of  it  than  any  description  can ;  it 
will  save  time  and  patience,  and  remove  the 
opportunity  for  a  man  straining  himself,  as  is  some- 
times done. 

A  friend  tackled  me  the  other  day  in  regard  to 
the  whistling  dause  in  a  recent  letter  of  mine,  and 
said  if  I  hM  to  work  with  men  all  around  me 
whistling  MoQtnty  or  Annie  Booney  as  loud  as 
posrible,  I  would  not  be  so  willing  to  allow  the 
liberty.  Any  privilege  can  be  abusM,  and  usually 
is  by  some  one  man,  to  t|ie  detriment  of  all  hands ; 
at  the  same  thne  the  right  to  whistle  should  not  be 
taken  from  the  men  in  general :  it  is  a  great  com- 
panion to  many,  and  when  earned  on  in  a  civilised 
manner  need  not  disturb  any  one.  A  man  should 
not  be  allowed  to  disturb  any  one  else  with 
whistling  any  more  than  in  any  other  manner,  but 
the  quiet  wnistlers  should  not  come  under  the 
same  oan  as  the  disturbers  of  peace  and  happiness. 

Having  a  lot  of  brass  plates  to  face,  and  not 
having  any  way  to  hold  them  besides  chucking,  and 
then  reversing  to  turn  the  other  aide,  my  zriend 
made  another  good  rig  for  turning  out  work  in  a 
hurry.  He  tuned  up  a  plate  of  iron  and  bolted 
it  to  the  face-plate,  and  got  it  true  on  the  face. 
Putting  a  pieoe  of  smooth  cardboard  against  the 
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iron  plate,  he  holds  the  plate  against  it  with  the 
tMhok  centre,  and  faces  it  while  it  is  held  by  the 
friction  of  the  plate  on  the  cardboard  and  the  iron 
plate.  When  one  side  is  tamed  or  faced  off  it  is 
leyezBed,  and  the  other  side  similarlv  txeated ;  in 
this  manner  the  plate  is  of  nnif  orm  thickness,  and 
can  be  quickly  turned  tme  on  both  sides.  Cannot 
this  principle  be  nsed  in  many  cases  where  at  pre- 
sent the  work  is  carried  on  under  diffioalties  ?  And 
why  is  not  the  principle  of  magnetic  attraction  used 
more  eztensiyely  in  tnis  line  of  work  (for  iron,  not 
farass)  P  An  electro -magnetic  chuck  or  face  plate 
is  easily  constructed,  and  for  much  work  would 
be  of  great  yalue.  A  few  cells  of  dosed  circuit 
batteiT  or  a  line  from  an  incandescent  oircait  would 
furnish  current  which  could  be  applied  to  the  run- 
ning lathe  by  brushes  similar  to  uie  dynamo,  and 
would  be  of  great  use  in  many  oases.  It  is  not 
thought  that  this  would  rerolutionise  the  machine 
business  or  any  branch  of  it,  but  we  might  as  well 
use  the  appUoations  of  electricity  as  anything  else, 
when  it  is  to  our  interest  to  do  so.  This  has  been 
tried,  I  am  sure,  though  not  acquainted  with  the 
cesults.  If  any  reader  has  had  any  experience  in 
this  line  I  should  like  to  hear  of  the  resuItB. 
Detroit.  J.  ICiller. 


BAIiL-BBABINaS. 


|;32702.]— Kb  «« Vulcan's"  letter  32660,  its 
wnter  is  scarcely  logicaL  He  says,  first,  that  I  am 
an  authority  on  bau-bearings ;  second,  that  he  is 
not;  and  tnird.  that  consequently  I  am  not  an 
engineer— this  three  or  four  times,  and  underlined 
At  that, — ^not  open  to  reason,  lacking  in  both  me- 
chanical knowledge  and  experience,  and,  in  effect, 
that  I  *' must  not  attempt  to  oonTinoe  engineers" 
— ^i.e..  '< Vulcan" — that  anything  he  oas  not 
alreaaydone  is  at  all  possible.  Good  old  ''Vul- 
can "  ;  but  a  little  calmer  next  time,  I  pray  you. 
Also  a  word  in  your  ear.  The  constant  repetition  of 
«  you  are  not  practical "  as  an  argument  (saTO  the 
mark !)  recalls  Hamlet's  "  Methinks  the  lady  doth 

Sotest  too  much,"  and  raises  visions  of  men  who, 
ougfa  nod.  draughtsmen  and  derer  theorists,  are 
•till  xamue,  and  would  find  themsdyes  sadly  out  of 
place  trying  to  dear  a  seised  journal  in  the  middle 
of  a  Bisoayan  gale— an  experience  I  have  had  more 
than  once,  and  do  not  agam  desire. 

"  Vulcan's  "  ideas  as  to  cyde  bearings  are  almost 
-comically  incorrect.  A  tricvde  axle  rardy  runs  on 
the  bottom  balls,  and  the  load  is  far  beyond  his 
estimate.  Further,  he  implies  that  I  advised  the 
use  of  cyde  balls  (say  ^V,  |,  and  ^ )  for  such  work 
as  a  loco,  axle  has  to  do.  I  suggested  no  sudi 
idiotic  foolishness.  The  crushing-point  of  a  /^  cast 
eted  ball  is  about  3|  tons. 

In  a  pair  of  ball-bearing  pulleys  for  a  skewed 
Sm,  link-bdt,  transmittinff  an  aTerage  of  40H  P., 
the  balls  usm  are  }in.  diameter,  and  have  been 
running  without  the  slightest  repair  or  trouble  for 
<3i  years.  Th^  plain  bushed  pulleys  prerioudy  used 
were  a  constant  source  of  annoyance  and  toss  of 
time,  but  the  engineers  there,  not  following 
".Vulcan's  "  plan  of  "  dealing  with  things  as  they 
are,"  took  it  mto  their  heads  to  deal  wi£  tiiem  as 
thev  9^ht  to  be,  and  so  actually  surmounted  the 
difficulty  by  fitting  ball  bearings.  This  was  doubt- 
less all  wrong,  and,  of  course  they  could  not  have 
been  praotioal  men,  or  they  would  not  have  done 
it ;  but  if  not  practical  according  to  '*  Vulcan," 
they  wen  effeetiye,  which  is  posdwy  quite  as  good. 
Iiet  us  hope  they  will  be  forgiven. 

Now,  '^Vulcan  "  admits  '^  that  hard  metal,  such 
as  the  balls  and  races,  being  of  hardened  sted,  have 
less  friction  than  of  the  softer  wrought  iron  Tunning 
on  gun-metal,"  and  again  by  implication,  that 
coiling  friction  is  much  less  than  rubbing  friction : 
Tet  he  will  not  put  two  and  two  together  and 
figure  out  to  its  logical  condudon. 

1  do  not  contend  that  ball  bearings  would  never 

£>e  trouble.  That  is  chiefly  a  mi^kter  of  workman- 
ip.  I  do  contend  that  the  prindple  of  spherical 
roller  bearing  laughed  at  when  first  applied  to 
isydes,  and  ndioulea  by  engineers  of  "Vulcan's" 
mind  when  sugsested  as  suitable  for  lathes  and 
lathe-shafting,  has  proved  a  conspicuous  and 
practical  bucobsS|  reducing  risks  of  seizmg,  &c.,  &c., 
to  an  almost  inviaiblo  minimum,  and  that  the  same 
prindple  sendUy  and  proportionately  applied  to 
mudi  heavier  work  still,  would,  in  all  nrobability, 
prore  a  still  greater  success  by  reason  oxthe  greater 
TCsults  involved. 

«  Vulcan  "  says  it  is  not  practicsl  to  carry  heavy 
wdghts  on  ball  bearings.  I  say  it  is  already  done, 
though  not,  perhaps,  for  such  heavy  weights  as  in  a 
loco.  His  difficult^r  as  to  oil  squeering  out  is  an 
imaginary  one,  seeing  that  his  bearings  may  be 
their  own  oil- cups. 

The  pith  of  the  whole  matter  is  this  :  "  Vulcan  " 
has  attempted  to  lay  down  the  law  on  a  matter  in 
which  he  nas  only  prejudice  in  place  of  experience. 
Let  him  throw  his  prejudice  aside,  and  try  one 
bearing,  made  under  his  own  supervidon  and  tested 

S'  himself.  I  am  quite  open  to  conriction,  and 
en  shall  be  glad  to  hear  from  him.  The  experi- 
ment would  not  be  very  expenrive.  and  in  any  case 
would  be  worth  all  the  writing,  "for  the  sake  of 
argument,"  in  the  world.  Ball. 


KAaiO    SaUABES:     0TTBI08ITIBS    OF 
HiaH    NTTUBEBS. 

[32703.]— AflisOBraiCT  is  often  mentioned  as  a 
study  that  gives  us  a  perception  of  the  infinite — or, 
at  any  rate,  the  vastnesa— of  great  numbtts.  But, 
Sir,  1  think  the  study  of  magic  squares  is  even 
better  than  astronomy  in  this  respect.  The  inter- 
esting letters  of  Mr.  Gram  and  Dr.  Willis  expound 
methods  for  making  these  squares,  which  in  the  case 
of  larger  squares  produce  variations  in  numbers 
that  are  perfectiy  bewildering  in  magnitude^ 
numbers  so  great  that  to  save  room  in  writing 
them  we  have  to  content  ouzidves  with  thdr 
logarithms.  But  I  will  first  give  examples  of  some 
of  the  smaller  numbers. 

In  the  first  place,  it  must  be  mentioned  that  it  is 
not  always  essential  that  skdeton  squares,  like  Mr. 
Cram's  Fig.  1  (letter  32618),  be  superimposed  with 
ma^c  squares  identical  in  both  arrangement  and 
position.  All  that  is  necessary  is  that  these  com- 
partments containing  the'  same  numbers  shall  be  so 
supfirimposed.  Thus  the  compartment  in  the  top 
left-hand  comer  consisting  of  25  odls  each  filled 
with  the  number  60,  may  oe  superimposed  with  any 
square  of  6  whatever.  The  remaining  three- 
quarters  consisting  of  the  numbers  0,  25,  and  75, 
must  be  superimposed  with  an  idenncal  square; 
but  it  may  also  be  any  square  of  5  whatever.  Now 
as  there  are,  in  round  numbersj  at  least  300,000 
different  squares  of  5,  each  of  which  may  be  turned 
into  eight  different  pontions  (or  "aspects"),  a 
littie  calculation  soon  tells  us  that  from  that  one 
skeleton  square  alone  (300,000  x  8)'  different  magic 
squares  may  be  produced— that  is  5,760,000, 000,000. 
When  we  consider  the  great  variety  of  ways 
in  whidi  Mr.  Oram's  Fig.  1  may  be  made,  the 
total  number  of  squares  of  10  made  by  tins 
method  ii  astonishing.  The  same  remark  applies  to 
Dr.  Willis's  square  of  10— the  numbers  to  the  right 
of  the  dot  bdng  variable  similarly  in  more  than  five 
billions  of  ways. 

In  the  second  place,  it  is  to  be  remarked  that  this 
method  of  " dispersion," or  ''drawing  together" 
of  the  numbers  (whichever  it  may  m  called),  is 
applicable  to  all  squares  made  in  compartments, — 
not  merdy  to  those  that  are  made  in  four  com- 
partments only.  Thus,  a  9-square,  composed  of 
dsquazes  of  3,  may  be  treated  m  the  same  way  as 
Mr.  Cram's  Fig.  2  when  it  is  turned  into  Fig.  1  ;  or 
as  the  fiffure  at  the  bottom  of  Dr.  Willis's  first 
column  (Tetter  32673),  when  converted  into  that  at 
the  top  of  the  following  column.  For  example, 
here  we  have  a  skeleton  square  made  in  this  manner 
from  one  consisting  of  9  squares  of  3. 
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This  skeleton  may  now  be  superimposed  with 
another  skeleton,  consisting  of  9  squares  of  3,  each 
composed  of  the  series  0,  9,  18,  27  ...  .  72. 
Taking  into  oondderation  the  variations  of  both 
skdetons,  there  are  (if  I  have  calculated  it  rightly) 
exacUy  1,623,201,856  magic  squares  of  9  obtainable 
this  way. 

Until  now,  we  have  been  dealing  with  small 
numbers.  The  square  of  3  being  capable  of  no 
variation,  except  ox  ''aspect,"  we  do  not  get  very 
high  numbers  where  that  square  alone  ia  concerned. 
But  suppose  we  take  an  18-Bquare,  not  made  in  4 
compartments  like  Dr.  Willis  s  examples  of  oddly- 
even  squares,  but  in  9  compartments,  each  of  which 
is  a  square  of  6.  Now,  taking  the  number  of  dif- 
ferent squares  of  6,  in  round  numbers,  as  one 
billion  f  there  are  probably  many  moro  than  that),  we 
get,  taking  into  account  the  8  aspecth,  a  choice 
of  eight  billion  to  sdect  from,  for  each  of  tiie 
9  compartments ;  and  get,  for  the  total  number  of 
squares  of  18  produdble  this  way,  the  enormous 
number  the  ninth  power  of  eight  billion,  which  takes, 
to  write  it  down  m  figures,  more  than  a  hundred 
digits.  Its  logarithm  is  116-1278.  After  that  it 
wUl  not  surprise  the  reader  to  know  that  there  are 
lO^M  squares  of  25  made  in  compartments;  10*" 
squares  of  24  composed  of  16  squares  of  six ;  10'*' 
squares  of  30  composed  of  36  squares  of  5 ;  or  10^^* 
squares  of  36  composed  of  36  squares  of  6.  As 
these  stupendously  nigh  numbers  merely  represent 
the  number  of  the  squares  made  by  one  particular 
method,  the  total  number  of  such  squares  must  be 
very  much  greater.  The  number  of  the  "  bordered  " 


kind  probably  exceed  the  number  of  those  we  bats 
been  conddering. 

At  first  nght  it  might  seem  marvellous  that  msgjie 
squares  are  so  difficmt  to  make  by  the  unins^octel 
It  would  by  manjr  be  thought  that  if  a  sqaars  oia 
be  made  in  quadrillions,  quintiUions,  or  dedUioiB 
of  ways,  it  would  be  wondroudy  easy  to  oomtroci 
To  counteract  such  an  idea  we  have  only  to  compsn 
the  number  of  variations  with  the  total  nnmlnrQl 
permutations  of  numbers  in  the  squsze,  and  itiKB 
be  seen  that  vast  as  the  number  of  a  certain  msde 
square  may  be,  it  beoomes  almost  iTiflnifcA«tn>rfn ' 
comparison  with  the  higher  number.  Thai  fits 
number  of  squares  of  15  composed  of  25  squarsid 
3  would  take  29  figures  to  write  down;  but,  ontlie 
other  hand,  it  is  to  the  number  of  permntatiaai  d 
15'  numbers  in  a  square,  merely  as  one  is  to  a 
number  of  fi^es  more  than  400  figures  in  Isng^ 

In  oondusion,  I  may  add  what  is  not  gsnusU^ 
known,  I  think,  to  even  students  of  magic  squsm, 
and  that  is  that,  given  any  magic  square  whatsoeTst, 
it  can  be  changed  into  a  fixed  number  of  other 
squares  also  magic,  by  merdy  transposing  the  lowi 
and  columns  in  a  definite  manner.  If  B  be  thoroot 
of  the  square  (if  even),  and  B  •(-  1  the  root  if  odd; 
then  the  number  of  variations  of  the  a^uaceio 
obtainable  are :~ 


4.6.8.10. 


B. 


Aoeordingly,  any  square  of  20  may  be  tmispcssd 
into  (4 . 6 . 8 .  10  .  .  .  •  20)  varieties,  or  mora  thsa 
a  thousand  million ;  and  a  square  of  50  infto  a 
number  requiring  33  figures  to  write  down— 960 
quintiUions. 

The  rules  of  sndi  tnuupodtions  are  voy  siflapls. 
The  nth  column  may  change  places  with  ^ 
[(B  +  1)  -  with  column,  provided  the  fith  rov 
also  dunges  plaoe  with  the  [(B  +  1)  -  »lth  tow. 
And  fith  column  may  change  places  with  the  mfii 
column,  provided  ttie  [(B  -K  1)  —  ii]th  coloiBa 
changes  iplaces  with  the  [(B  -f  1)  —  «i}th,  end 
provided  the  same  transpositions  are  also  made  in 
the  rows. 

New  Athenienm  Olub.  T.  8.  Barrett. 


PAST,  VXrrtTBB,  AlTD  8PACB. 

[33704.1— Iir  queiy  75264,  "Har."  inquires  hoW' 
« past  and  futuro  time  can  be  always  existent  f*^ 
and  very  natigally  combines  with  that  question  one 
as  to  "what  is  the  term  space  of  *  four  didensioos' 
intended  to  mean?"  Thero is oTery likelihood thst 
past  and  futuro  aro  coexistent  in  space  of  four 
dimendons :  the  misfortune  is  that  space  of  four 
dimensions  has  no  existence,  actoal  or  ooncdvable. 
*'  The  address  lapsed  into  metaphydos  and  became 
unworthy  of  further  notice."  lliatisDr.  OUvtr 
Lodge's  own  verdict  in  a  summary  of  the  mo- 
ceedmgs  of  Section  A,  and  no  one  need,  or  is  likdy 
to,  dispute  its  justice. 

jBut  no  better  illustration  can  be  found  of  tte 
justice  of  my  criticisms  on  the  course  adopted  cC 
late  by  so  many  sdentiflo  men.  How  often  nave  I 
argued  that  oy  leaving  the  sure  path  of  the 
Baconian  inductive  method,  and  entering  on  tbs 
easy,  seductive    method    of    inventing  a  jniori 


date  truth^  or  even  to  understand  what  truth  resUy 
is?  Dr.  Ijodge  is  one  of  the  most  active  of  thsS 
growing  dique  (for  that  is  the  real  name  for  tha 
party  who  claim  to  be  aposties  of  "orthodox'^ 
doctzine),  who  aro  pertinaciouslv  dragging  *^  ethw 
into  every  sdentifio  problem.  No  one  can  admirs 
the  earnestness,  the  mental  energy,  and  the  nd 
sdentiflo  work  of  Dr.  Lodge  moro  than  I  do,  and 
thereforo  I  fed  strong  regret  to  see  such  a  mind 
given  up  to  this  etherial  intoxication.  That  he 
should  "lapse  into  metaphysics"  is  a  direct natufd 
result  of  the  habit  of  looking  to  imaffinarv  ageati 
for  the  explanations  which  aro  to  be  found  only  in 
proved  realities,  and  should  be  sought  only  in  the 
way  of  experimental  tests.  He  and  his  oomjAnioDi 
aro  leading  their  disdples  into  the  quagmires  ot 
metaphydos.  The  boundary  line  between  the  mod 
exact  brandi  of  science,  mathematics,  and  the  idlMt 
dreams  of  the  human  mind,  metaphysics,  ia  in  thess 
days  completely  broken  down,  with  the  result  that 
some  of  our  noolest  iatdlects  aro  being  washed  ovsr. 
resembles  about  what  would  happen  in  "  space  of 
four  dimendons,"  or  any  numbiw  of  dimendons. 
We  aro  taught  now  that  m  such  space  straight  linM 
are  redly  closed  cirdes,  and  paralld  lines  meet,  and 
a  lot  more  similar  rubbish,  serving  only  to  nake 
students  fancy  that  truth  has  no  real  existence,  and 
as  a  direct  result  we  have  such  trashy  speculations 
as  tiiat  past  and  futuro  aro  nothing  but  a  constanUy 
existing  panorama.  The  next  step,  and  a  veiy 
narrow  one,  plunges  us  into  the  Berideyan  notion 
that  nothing  exists  at  all  except  in  perception. 

They  give  us  a  semblance  of  argument,  and  say 
that  j  ost  as  a  being  existing  in  space  of  one  or  two 
dimendons  would  be  unable  to  ooncdve  space  of 
three  dimendons,  so  our  incapacity  to  oonodve 
space  of  mora  dimendons  does  not  disprove  its 
existence.     That  is    just  the  argument  of  the 
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lOamltf ts,  tb»t  we  cannot  dispute  its  existenoe  and 
mpettim  on  the  ground  of  want  of  knowledge, 
bcuM  we  do  not  know  what  matter  is,  or  Sie 
CUM  of  its  properties.  At  all  events,  we  know 
ihtf  exiit,  ana  we  know  the  same  of  space,  though 
fffm  a  more  exact  view  we  know  that  abstr^t 
ipiQR  has  no  existence,  merely  because  It  is  the 
sf^itionof  existenoe,  and  simply  the  *' locus"  in 
wtaek  its  existence  occurs.  But  if  we  use  a  little 
oommoa  sense  we  can  knock  all  these  arguments  to 
pMOSL  Space  of  one  or  ttoo  dimeniiotu  is  a  complete 
mvwmfr:  lines  and  surfaces  are  not  space  at  all, 
tUy  vt  only  limited  extension.  The  very  idea  of 
nsM  implies  non-limitation ;  it  has  not  even  three 
flmmu'ons,  except  for  the  purpose  of  the  mathe- 
Bitidsn.  The  only  definition  possible  of  space  is 
otciuion  without  limit  of  direction,  a  sphere  with 
iti  csntn  everywhere  and  its  circumference  no- 
irbcrs— in  other  words,  infinitude.  But  tiie  idea  of 
i^tts  of  one,  two,  or  four  dimensions  is — ^limita- 
bon,  eoatroUed  direction ;  in  such  imM^inary  spaoe 
nofioQ  ifl  not  direct  and  firee,  but  also  umited  oy  a 
teBBdsxy. 

TbA  smnsing  thia^  is  that  these  transoendentaUsts 
eUmonKytilnng  which  is  not  inconsistent  with  their 
Mnum  as  positiye  proof.  I  have  given  mtey 
faluflss  of  this,  and  Mr.  Shearmen  (p.  40)  pro- 
adm  saother,  in  a  quotation  from  Prof.  Young. 
nseoiiMident  disturoance  or  visibility  of  a  centre 
of  jjitorhanoa  of  the  sun,  and  a  magnetic  storm  on 
ttM  earth,  *'  is  entirely  in  harmony  with  the  recent 
fnszkable  experiments  of  Hertz  upon  the  trans- 
Biaioii  of  electric  induction."  Yes,  and  so  it  is 
fith  half  a  dozen  other  explanations.  The  theory 
tad  on  the  Hertz  experiments  is,  however,  a  pure 
imuition  taken  for  granted^  and  then  averted  to 
tenMSDiahle  and  proved,  while  other  ex^anations 
migDored.  Siflrma. 


[12706.1-Oah   any  of  your  readers  suggest  a 
Btni  of  measnriaff  high  temperatures  besides  those 
wntinnsd  in  the  following  note  on  the  ordinary 
f^nsstars?    Although  much  ingenuity  has  been 
Mpfeved  in  the  ouunruotion  of  pyromsterfl,  great 
kriAh  felt  with  re^d  to  their  acouraqy,  more 
isfliadttly  at  vezy  high  temperatures.    Numerous 
IftassteiB  have  been  devised  by  utilising  the  ex- 
>— on  cf  sir  from  heat.    Where  these  instruments 
as  bs  conveniently  applied  they  are  capable  of 
pUng  fairly  accurate  results.     Another  kind  of 
IfiMMtars  are  founded  on  the  property  which  day 
pMMMs  d  contracting  at  high  temperatures.    The 
■nantos  consists  of  a  metallic  groove,  24in.  long, 
■s  adss  of  which  converge,  Iwng  half  an  inw 
vids  above,  and   three-tenus  of  an  inch  below. 
As  day  is  made  up  into  little  c]^linders  or  trun- 
nted  omea^  which  nt  the  top  opening  of  the  groove 
vhtt  they  have  been  heated,  to  redness ;  and  their 
lAMiosat  contraction,  when  still  further  heated, 
JMhown  by  their  sliding  gradually  down  the  groove 
uflMj  smve  at  a  part  of  it  through  which  they 
a^tuBss.     This  measuze  of  heat  is  no  longer 
■jiujad  by  sdentiflo  men,  as  its  indications  oan- 
loCbe  rslied  upon,   owing  to  the  variations  in 
ftt  quality  of  dar;  but  there  are  times  when  the 
lOKqple  mvolvea  in  its  construction  may  be  of  use 
nrnagh  approximations  of  high  temperature.    In 
ttlbsr  dass  of  pyrometers  the  temperature  is 
Muoed  by  the  expansion  of  a  metal  rod,  indosed 
«i esse  compoead  of  Waoklead  and  day— in  fact, 
■  tna  ame  composition  as  a  plumbago  orudUe,  in 
vUohiadnllBd  a  hole  iVn.  in  diameter  and  7iin. 
«Hp.   lato  this  hole  the  cylindrioal  rod  of  soft 
an  flc  piatinnm  of  nearly  the  same  diameter, 
■i^^    kmff,   it  introduced,    so  as  to  rest 
2v  the  solid  end  of  the  hole ;  and  upon  the 
JBv  or  free  end  of  the  metaUio  rod  rests  a  cylin* 
Wpisoe  of  j^proelain,  caUed  tho  index.    When 
■nsrtmment  la  heated,  the  metal  expanding  more 
an  the  ease  presses  the  index  forward,  whuih,  by 
^waof  a  wedge,  is  kept  in  the  position  to  which 
taaa  been  f oroed,  when  the  instrument  is  removed 
nn  the  fnniace  and  cooled.    A  scale  is  then 
whsd  to  measure  the  precise  extent  to  which 
tjaiadsx  has  been  pushed  forward  1^  the  metallic 
y ;  it  thus  indicates  the  diiference  between  the 
doanlioa  of  the  platinum  rod  and  that  of  the 
Jbcklead  which  contains  it.     For  its  indications 
« to  dadutdy  correct,  it  is  necessary  that  the 
aM  aad  rod  should  expand  uniformly,  or  both  vary 
athsMunerate.    There  are  still  other  pyrometers 
?yg*d  on  different  prindples.    For  instance, 
■an  odog  j&e  known  mdtnig  points  of  solids ; 
we  depending  on  the  chemical  decomposition  of 
jw.aa  Lsmy's;  those  measuring  temperatures 
?^!7^^  «  known  weight  of  water,  and  allowing 
a  god  m  it  a  known  weight  of  platinum  or  other 
Ml,  wUdi  has  been  heated  to  the  temperature  of 
2*9Msarof  the  body  to  be  tested,  as  PouiUet's; 
aaiB  whidi    detemune   temperature    from    the 


22*«teea  by  the  measurement  of  changes  pro- 
^^  heat  bi  the  electrical  resistance  of  a  length 
'IUhnam  wire,  as  Siemens';  those  which  use  tiie 


expansion  of  the  wave  length  of  a  sound,  which 
traverse  a  tube  placed  in  the  furnace  whose  tem- 
perature  is  to  be  measured,  as  Mayer's.       B.  ST. 


Ebillta.— In  the  letter  on  "Magic  Squares" 
<*  E.  M."  S^t.  4,  32673),  line  16  from  beginning, 
or  '<  cubic  '*  read  '*  entire."    And  in  the  square  of 

14,  the  number  in  the  8th  cell  of  the  7th  row  should 

be  "  28,"  not  "23."-nJ.  Wmjfl. 
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SoKB  German  engineers  have  invented  a  new 
lining  for  bearings.  It  consists  of  a  thin  layer  of 
compressed  vegetoble  parchment,  and  may  be  made 
to  stand  a  great  deal  of  use  bjr  beine  occasionally 
impregnated  with  mineral  oil.  This  (says  the 
Engineer)  soxmds  very  like  the  description  of  the 
compressed  paper  beazings  tried  several  years  ago. 

Tbx  driving  engines  at  the  Chicago  Exhibition, 
as  now  designed,  will  aggre^^ate  about  25,000H. P., 
induding  steam  and  eleotno  motors.  The  great 
Oorlisa  engine  at  the  Centennial  deve^Dped 
l,4d6H.F.,  and  at  Paris  in  1889,  6,000H.P.  was 
required  to  drive  the  machinery.  The  machinery 
hidl  of  the  coining  Exhibition  will  have  six  lines  of 
shafting,  each  800ft.  long.  Each  line  is  to  be 
divided  mto  four  sections  of  200ft.  each,  each  section 
to  be  driven  by  an  ensine ;  or,  in  all,  twenty-four 
engines  with  a  capacity  of  126  to  200H.P.  each. 
The  combined  pumping  plant  is  expected  to  have  a 
capadfy  of  40,000,000  gallons  daily.  The  dectrio 
plant  is  stated  at  16,000H.P. 

Combined  Ammeter  and  Voltmeter, — 
Messrs.  Morris  Bros.,  Ltd.,  Electricians,  Birming- 
ham, are  introducing  this  instrument,  which  we 
fed  sure  will  command  a  larae  sale.  It  is  mainly 
intended  to  measure  the  electromotive  force  and 
current  of  batteries ;  but  it  may  be  used  for  other 
purposes,  such  as  measuring  tne  E.M.F.  and  the 
amount  of  currant  passing  through  accumulators, 
while  charging  or  disdiazgmg  the  amount  of  current 
taken  or  used  by  an  incandescent  lamp,  or  lamps, 
&c. ;  it  also  indicates  the  direction  of  the  current. 
It  consists  of  a  strong  and  well-finished  brass  case, 
about  4in.  diameter  and  2in.  deep,  a  thick  bevdlea 
edge  plate  glass,  suitable  terminals  for  connectinR 
with  the  source  of  power  or  energy ;  it  is  also  fitted 
with  two  contact  keys^the  one  to  the  right  hand 
for  volts,  the  other  for  amperes— a  silver-plated 
scale  or  dial^  the  top  line  being  marked  in  amperes, 
the  bottom  m  volts ;  each  instrument  is  calibrated 
separately;  they  are  well  made,  and  wiU  stand 
rough  usage.  To  use  the  instrument,  connect  the 
UadE  or  left-hand  terminal  with  the  podtive  and 
the  other  to  the  negative  (no  current  passes  until 
one  of  the  contact  keys  is  ^ssed),  press  the  key 
marked  volts  when  the  aluminium  hiand  or  pointer- 
will  give  the  dectro-motive  force  in  volts  on  the 
bottom  scale ;  press  the  key  marked  amps  and  the 
I>ointer  will  give  the  current  in  amperes  on  top  line 
of  the  dial ;  as  ^<b  readings  are  direct,  no  calcula- 
tions are  necessary.  The  price,  calibrated  JIO  volts 
and  10  amperes,  is  50s. 

Adjuatinff  Signal  Wirea.— A  stedyard  com- 
pensator for  antomatically  adjusting  railway-dgnal 
wires  has  been  patented  by  Messrs.  MoKenzie  and 
Holland,  of  Worcester,  and  has  now  been  in  use  for 
some  months  at  Worcester  railway  station^  giving 
complete  satisfaction.  The  apparatus  consists  of  a 
bdl-crank  lever,  mounted  in  a  suitable  cast-iron 
frame,  the  signal- wire  being  attached  to  the 
shortest  and  vertical  part  of  the  lever,  while  a 
sliding  weight  fitted  with  friction  rollers  bears 
upon  the  horizontal  part  of  the  lever.  The  weight 
is  so  constructed  that  when  the  signal  is  in  its  normal 
or  danger  podtion.  part  of  it  overhangs  the  centre 
of  the  bell-crank  lever;  snifident  weignt  is.  how- 
ever, left  pressing  upon  the  lever  to  keep  the  wire 
taut.  Wnen  it  becomes  necessary  to  lower  the 
signal  to  '*  all  rign^'*  the  wdght  is  pushed  along 


expandon  or  contraction  of  the  dgnal-wire.  The 
duef  advantages  daimed  for  the  apparatus  are : — 
The  signal  arm  is  so  controlled  by  the  apparatus 
that  it  must  indicate  dther  "danger"  or  «^ 
right."  It  cannot  show  partly  on  and  off.  The 
apparatus  will  compensate  the  wire  at  any  distance 
or  temperature,  dther  when  the  signal  is  showing 
'<  aU  ri^ht "  or  "  danger."  No  back  or  Ua  weight 
is  required  to  assist  the  dgnalman  in  pulling  the 
ngniuoff  to  *' all  right,"  the  distant  signals  being 
worked  with  the  same  ease  as  the  home  and  starting 
ngnals.  When  working  the  distant  dgnal  all  jerk- 
ing and  snatching  is  avoided,  a  steady  pull  being 
alfthat  is  necessary  to  put  the  signal  to  *'  all  right ;" 
consequently  there  is  little  liability  of  the  wire 
breaking.  Should,  however,  the  wire  break,  the 
signal  would  instantly  go  to  "  danger."  The  appa- 
ratus can  be  fixed  dther  innde  or  outride  the  sigoal- 
man's  cabin.  The  present  adjusting  gear  can  be 
dispensed  with. 


REPLIES  TO  QUERIES. 

*«*  In  their  answers^  Correspondents  are  tespeet* 
fully  requested  to  mention^  in  each  instance,  the  title 
and  number  of  the  query  asked, 

[74820.]~Model  Locomotive  liaking.— I  am 
much  obliged  to  **  J.  H."  for  answering  my  queries ; 
there  is  one,  however,  that  he  has  overlooked — 
viz.,  What  determines  the  length  of  slot-Uuk  H  ? 
Will  be  pleased  to  have  reply.— B. 

[74971.]— Spiral  Sprlnffa.— Several  replies  on 
this  subject  can  be  found  in  back  volumes ;  but  it  is 
not  dear  what  is  the  exact  information  the  querist 
requires.  The  interned  diameter  of  the  coil  of 
spiral  springs  diould  be  about  four  times  the  thick- 
ness of  the  sted  of  which  the  spring  is  made.  The 
formula  given  by  the  querists  ''theorists"  may 
be  wrong ;  but  who  knows  ?  A  formula  is  itsdf  a 
theory.    What  more  does  he  want  ?      CLBXSsrr, 

[74973.]~Wind  Vane  and  Dial.— In  the 
circumstances  it  would  be  advisable  to  use  a  dot- 
link  chain  passing  over  pulleys ;  but  a  rod  inightbe 
used  supported  in  sliding  collars.  T.  J. 

[74976.1— Pollablnff  Ebony  Walking- Stiok. 
—Fill  in  the  stick  with  tallow  (washed)  and  plaster 
of  Paris  stained  black,  if  necessary.  When  dry. 
body-in  with  French  polish,  and  proceed  in  the  usual 
way;  or,  if  preferred,  size,  and  coat  with  copal 
varnidi.  To  get  a  good  effect  it  will  be  neceoBary 
to  rub  down  with  pumice  dust  and  repeat  the  coats. 

.      A.  W.  S. 

[74979.]— Bartermlnation  of  Bate  without 
Poison.— It  has  been  an  old  custom  of  mine  to 
bait  or  feed  the  rats  or  mice  for  several  days  with  a 
pan  of  ordinary  fiour  or  meal  in  a  convenient  place 
for  them.  When  they  have  oome  in  great  numbers 
regulariv,  stir  in  with  the  flour  or  meal  one-third 
part  of  fine  dry  plaster  of  Paris,  and  placing  alwaya 
a  basin  of  water  near.  As  meal,  flour,  plsster, 
&o.,  pioduoe  thirst,  when  Mr.  Rat  takes  a  drink, 
he  at  once  has  a  oakeiag  of  plaster  in  his  stoinach| 
and  lies  down  to  die,  too  stiff  to  torn  round  aiM 
runaway. 

San  Fraacnoo,  OaL  W.  Or,  LiBX. 

[74980.]  —Typewriter  Bibbona.— The  majori^r 
of  Uiese  are  merely  dlk  supplied  by  an  aniline  iuK 
(violet  as  a  rule)  to  which  a  glycerine  has  been 
added.  W. 

[74983.]— Oement  for  Qlasa  Troughs.— Aa 
these  troughs  are  kept  for  studying  the  develop- 
ment of  low  animal  life,  and  are  *'  the  usual  >4^UMa 
form,"  may  I  ask  why  bother  about  oement  r  la 
these  days  they  could  be  cast  square  in  one  piece, 
or  the  ed^  could  be  joined  together  by  the  blow- 
pipe U  it  IS  absolntdy  necessary  to  build  the  trougha 
up  out  of  pieces  of  glass.  B.  H.  B. 

[74986.1— Defective  Siffht.— Better  consult  aa 
oculist.  The  ;eyes  must  be  examined  before  any 
useful  advice  can  be  given.  The  defects  oomplainea 
of  may  be  optical,  or  arise  merdy  from  disordered 
digesting  org^ans.  M.  A. 

[75000.1- American  Orffan.— Only  one  spring 
is  required  for  any  pallet  in  an  American  organ  ai 
the  usual  construction ;  but  if  the  tubes  are  built 
up,  or  there  are  many  in  one  piece,  it  might  be 
advisable  to  use  two,  especially  if  amateurs  find  it 
difficult  to  get  suitable  wire.  The  best  hard-drawn 
spring  wire  is  needed— say  14  drawn  down  to  16^ 
which  a  wire-dealer  will  do  if  a  pound  is  ordered 
The  bulk  of  the  wire  sold  by  ironmongers  is  soft 
stuff.    It  must  be  specially  ordered  for  springs. 

OaaiiroN. 

[75007.1— Hleotrio  Iiaw.— Is  not  this  ''  hiw " 
explained  in  all  the  textbooks?  It  is  ahnoat 
umversal  law  in  everything  that  attraction  la 
inversdy  as  the  square  of  the  distance.  I  know 
nothiog  about  repuldon.  What  does  '*Pnxded 
One  "  mean  ?  The  query  is  addressed  to  **  Sigma  "  ; 
but  I  have  no  doubt  it  is  fully  explained  in  Ids 
book.  NtTN.  Dob. 

[75008.]— Bleotrio  Belt.— Oet  some  broad  stripe 
of  red  flannd-^three  say,  and  sew  in  some  discs  of 
copper  and  sine  in  sudi  a  way  that  the  two  different 
metals  are  separated  by  a  thickness  of  flannd. 
That  is  an  dectric  bdt  wnich,  if  it  is  only  **  believed 
in,"  will  do  as  mudi  good  as  anything  ehie. 

YXBBO. 

[75021.]— Braaa  Qk>od8.— Braai  goods  of  any 
kind  will  corrode  unless  lacquered,  and  they  wiU 
corrode  more  quiddy  where  gas  is  burned. 

Bbown  Papbb. 

[75022.]— BCalleable    Ketal.— The    malleable 
iron  must  be  coated  if  it  is  wanted  black  or  brown. ' 
There  are  allojrs  of  iron  and  bronze ;  but  what  is  it 
the  querist  really  wants  ?  Sbldc. 

[75047.1— Stand  for  Teleaoope.  —  In  answer 
to ''Amateur  Astronomer,"  T.  Westlake condders 
Mr.  Calver's  the  best  altadmuth  stand  he  has  seen, 
witii  some  good  advice;  and  perhaps  for  a  re- 
flector it  may  be  the  best,  but  to  me  it  does  not 
appear  very  suitable  for  a  refractor  even  of  smaU 


72 


ENGLISH  MEGHANIO  AND  WOBLD  OF  SGIENGE:   No.  1881. 


Sept.  11,  U91. 


ap«rtitr8.  Mort  of  the  portable  tripod  itandi  for 
xefnoton  are  too  looee  or  eafj  at  the  jotnte,~io 
maoh  m>j  that  if  the  teleeoope  body  is  not  nicely 
balaneedy  it  will  not  remain  in  any  podtion  onleM 
a  iteadymg  rod  or  other  rapport  ii  attached.  I. 
with  many  more  old  readers  of  the  "E.M.,"  and 
workers  with  the  somewhat  larger  •lised  relraoton, 
lay  6in.  to  6in.,  would  be  yery  glad  if  someone 
would  describe  (with  sketch,  if  possible)  a  good 
firm,  rigid  altaiimath  mounting,  suitable  for  out- 
door work,  and  occasionally  for  public  um.  A  good, 
plain  mounting,  steady,  and  not  dumsQy  heayy. 
I  am  much  in  want  of  such  a  one.  I  am  usinff  one 
with  a  4iin.  now,  and,  without  the  two  steadying 
rode,  could  not  work  often  with  any  comfort  and 
ease;  and  even  with  them  (the  roda  on),  it  is  Tciy 
shaky  with  a  gentle  wind;  and  so  it  is  bad  to 
change  quicklr  and  eaaOy  to  Another  part  of  the 
heayena.  If  i  tighten  up  a  bit,  it  jumps  and  jerks. 
I  have  a  ^^ood  contriyanoe  for  raising  the  lath  les 
stand  smtably  high.  I  would  like  to  see  a  ffooa 
altazimuth  mount  for  a  6in.  refractor,  for  out-door 
work,  trunnion,  or  otherwiae,  firm,  but  not  unduly 
heayy,  because  portability  ia  a  great  consideration. 
Willaomeone  consider  this,  and  answer  early  ? 
A  Mbicbbb  fbok  thb  Fibst,  L.  A.S.  and  B.  A.  A. 

'  [76130.] — Piano. — There  ia  no  need  for  a  drawing. 
A  deaoription  of  how  to  construct  a  aoundboard  wul 
be  Bui&oient.  First  of  all,  a  rabbet  must  be  made 
round  the  frame.  You  can  plane  it  on  the  bottom 
and  bend  side,  but  under  the  wrest-plank  a  strip  of 
wood,  fin.  thick  and  |in.  wide,  must  be  glued  flat 
on  the  uprights.  On  the  standards  of  the  neble  and 
bass  a  laece  of  wood  the  same  width,  but  must  be 
flush  with  the  rabbet  on  the  bend  side  and  that 
imder  the  wrest-plank.  The  rabbet  on  the  baas 
standard  reachea  only  two-thirda  of  ita  length  down- 
wardi,  ao  aa  to  allow  the  aoundboard  to  be  free. 
Thia  rabbet  mnat  be  a  little  deeper  inwards,  ao  that 
when  the  soundboard  is  glued  in  it  will  be  forced 
upwards  in  the  central  put  See  that  the  rabbets 
are  |in.  high  from  the  atandarda  to  allow  apace 
between  them  and  the  aoundboard.  Now  flt  the 
aoundboard  in,  and  mark  the  uprighta  on  it  behind 
to  get  the  apace  for  the  bara;  uanally  10  or  11  bara 
an  put  on.  two  between  two  uprighta.  The  exact 
^cefortne  ban  ia  calculatedin  accordance  witii 
the  thiokneea  of  the  aoundboard;  but  aa  youhaye 
made  the  frame  you  cannot  do  that  now,  and  muat 
■ee  to  set  them  in  at  equal  diatanoea  as  wdl  as  you 
can.  ICake  the  ban  tin.  thick— ie.,  that  part 
which  ia  glued,  and  |m.  high.  See  that  the  yertical 
zaya  of  the  wcNod  are  on  uat  aide  of  the  bar  to  be 
glued.  Now  take  a  board,  which  muat  be  ^in.  hollow; 
or,  if  you  put  iin.  atripa  of  wood  under  it  on 
oi^KMite  enda  ao  aa  to  allow  the  board  to  bepreaaed 
down  when  the  ban  are  glued  on,  that  win  do  aa 
well.  Plane  the  ban  ^in.  round  lengthwiae  on  the 
ride  where  they  will  be  glued.  To  glue  them  on 
you  require  at  leaat  aiz  latha  or  wooden  riba  Iin. 
diameter  or  leaa  according  to  the  length.  Fit  them 
between  the  ceiling  of  your  room  imd  the  sound- 
board, ao  that  when  you  put  them  on  the  ban  they 
moat  be  bent,  the  eroing  of  which  ia  the  force  to 
pass  the  bar  on.  when  the  ban  are  glued,  plane 
the  aharp  eotnen  off  and  beyel  the  enda  from  about 
4in.  from  the  end  to  ^in.  thick,  like  a  wedM.  Now 
glue  |in.  thick  and  |m.  wide  atripa  of  hara  wood  all 
round  on  the  front  of  the  aoundboard  to  cozie* 
apond  with  the  rabbet  underneath.  Now  lay  the 
aoundboard  in  the  rabbet  and  mark  the  ban  where 
they  muat  be  let  in  >to  allow  the  aoundboard  to  lie 
flat  in  the  rabbet.  Thebridgeaare  made  of  beech 
Iin.  high  Uin.  wide.  The  yertical  ray  a  of  the 
wood  must  be  on  the  side  which  ia  to  be  glued. 
Now  get  ten  Uocka  all  the  aame  thickneas,  fit  them 
between  the  ban,  juat  on  the  part  where  the 
bridge  will  be  glued  on  on  the  front.  Put  the 
blocka  under  the  aoundboaH  and  glue  the  bridgea 
on  the  way  aa  you  did  the  ban.  The  board  ia  now 
ready  to  be  glued  in  the  frame ;  but  you  glue  only 
three  sides  and  leaye  it  loose  on  the  bottom  and 
bend  ride  where  you  screw  it  down  with  l|in. 
aorewB  through  each  bar.  A  strip  of  cloth  must  be 
laid  on  the  rabbet  to  preyent  janing. 

J.  H.  Souuuirr. 

I75136.]-Tape  Kaohine.— WiU  Mesan.  Clark 
and  Montigue  kindly  aay  how  it  ia  poarible  for  a 
thing  to  be  '<aecret^'  and  "patent"  at  the  aame 
time  ?  Sx. 

[75153.]— Skin  Bmptlon.— I  would  adriae  a 
course  of  yapour  baths,  and  strict  attention  to  diet. 
No  animal  food,  eapedally  iolUd  meata  or  flih. 
muat  be  partaken  of;  but  farinaceoua  food  ana 
fruit  only.  Preparationa  of  wheat,  oata,  barley, 
peas,  beuis,  and  lentils,  with  milk  and  eggs,  are 
allowable,  and  these  contain  all  the  elements  of 
nutrition  which  are  required  for  the  suatenance  of 
the  human  body,  and  are  eapedally  suitable  for 
persons  with  a  tendency  to  gout  or  gouty  eruptions. 

F.B.C.S. 

(75154.]— Uagnet  Oonatruotloix.— Tou  are 
quite  right  in  saying  the  coila  are  right-  and  left- 
handed  alternately.  Wind  a  bar  from  end  to  end, 
and  the  two  en^  are  exactly  alike ;  continue  to 
wind  the  aecond  coil  in  the  aame  direction  oyer  the 
first  to  the  atarting  end,  and  if  the  first  coil  ia 


right-handed,  like  a  corkacrew,  the  aecond  will  be 
loft-handed,  like  a  left-handed  acrew.  If  the  bar 
is  bent  to  honeshoe  form,  it  is  juat  the  same :  one 
current  will  not  neutralise  the  other  because  they 
are  passing  in  the  same  direction,  and  though  in 
one  coil  it  goes  from  the  pole  to  the  centre,  and  in 
the  next  from  centre  to  pole,  the  polarity  ia  the 
same,  because  one  helix  is  right  and  tne  other  left. 

Trial. 

[75163.1— Variooae  Veins.— I  haye  used  the 
f errum  phosphoricum,  and  the  improyement  still 
continues.  I  haye  been  from  home,  or  ahould  haye 
replied  sooner.  Quilp. 

[75171.]-Ke6pinff  Kilk  and  Keat.— Perhaps 
some  Inother  Soot  can  say  what  they  use  *^  ay  ant 
the  Tweed" ;  but  all  that  I  haye  eyer  had  occa- 
sion to  analyse  contained  boric  acid  aa  the  principal 
ingredient.  P.  W.  Stanlbt. 

[75174.]— Terebene  Driers.- The  term  ia  not 
qmto  synonymous,  aa  you  appear  to  auppoae,  with 
"patent"  drien,  of  which  there  is  an  extenaiye 
yuiety,  both  '*axT*'  and  "liquid,"  and  some  of 
these  may  be  founa  in  books  and  technical  joumala. 
Terebene  drien  (^e  or  deep),  on  the  other  hand, 
ao  far  as  I  know,  u  a  trade  secret— that  is,  a  recipe 
which  has  neyer  been  published.  At  any  rate, 
though  quite  familiar  with  both  formulas,  I  haye 
neyer  seen  either  of  them  in  print. 

P.  W.  Stanlst. 

[75179.]— Photographing  Diagrams.— Some- 
thing wrong  with  my  reply  last  week.  I  haye  ne^er 
heard  of  the  "Oxford'*,  plate;  and  the  reason  I 
prefer  oxalate  deyeloper  ia  that  it  doea  not  cauae  the 

Sicture  to  yeil  oyer,   whereaa   pyro.  doea  do  so  if 
eyelopment  is  too  prolonged.  Sx. 

[75189.]— Dynamios.— In  calculating  the  work 
done  on  the  rope,  the  weight  of  the  head  must  be 
included.  But,  in  calculating  the-  work  done  on 
the  neck,  the  weight  of  the  head  muat  be  deducted. 
Oonrider  the  difference  in  effect  of  a  heayy  metal 
cap  on  the  head,  and  of  the  same  weight  on  the 
ihoulden.  J.  S.  C. 

[75189.]— Dynamics.— Allowing  that  the  term 
«  momentum  "  may  serye  to  denote  weight  x  yelo- 
dtjf  in  i^ace  of  mats  x  yekxaty,  which  is  its  correct 
si^ufication,  the  question  asked  is  not  what  is  the 
JInal  momentum  of  the  criminal,  but  what  ia  hia 
eftciivB  momentum— i.e.,  the  portion  of  hia  mo- 
mentum which  acta  hi  atretching  hia  neck.  To 
ayoid  oonfuaion,  let  ua  call  the  man'a  body  B,  and 
hia  head  H.  Now,  during  hia  faU,  hia  whole 
momentum  ia  the  aum  of  the  independent  momenta 
of  B  and  H ;  but  the  atratdiing  or  tenaion  of  the 
neck  doea  not  commence  untu  the  ydodfy,  and 
therefore  the  momentum,  of  H,  ia  deatroyed  1^  the 
atoppage  of  the  nooae  at  the  end  of  the  fall ;  and  in 
order  that  (in  mercy  to  the  man)  this  atoppage  may 
be  nearly  instantaneona.  the  nooae  ought  to  be  fairly 
taut  round  the  neck  before  the  fatal  teyer  ia  puUea. 
The  weight  of  H  then  ceases  to  act,  and  the  strain 
on  the  neck  is  due  solely  to  the  momentum  of  B. 
In  f act,  after  the  rope  assuming  it  to  be  nearly 
ineUstic— has  brougb^  the  head  to  reat,  B  continues 
to  descend  through  acme  fraction  of  an  inch,  or  elae 
there  would  be  no  stretching.  Hence,  the  effectiye 
momentum  is  measured  by  the  weight  of  B  multi- 
pUed  by  the  yelodty  due  to  the  fall.  **B.  S.  P." 
ought  aurely  to  know  (if  he  has  eyer  read  any  book 
on  dynamioa)  that  giyen  d,  the  depth  of  the  drop,  if 
V  be  the  yelocity  it  generatee,  we  ha^^ 


V  m  y/2ff  rf  •  8  ^/7'nearly. 

We  haye  nothing  to  do  with  the  time  occupied  in 
the  deacent,  althougl^  knowing  d,  thia  can  be  ob- 
tained by  another  weU-known  formula.  Probably 
the  pull  on  the  neck  would  be  better  expresaed  in 
foot-pounds  than  ui  momentum.  I  haye  long 
thought  that  it  was  high  time  to  substitute  the 
Spaniah  garotte  for  the  gallows.  This  inrtrument 
consists  of  a  yertical  post,  from  which  a  horizontal 
ring  projects.  The  post  ia  fitted  witti  a  horizontal 
acrew  in  line  with  the  centre  of  the  ring,  and 
mounted  with  a  fiy- wheel  to  gyiye  it  momentum. 
The  crimioal  is  placed  with  hia  neck  in  the  ring,  hia 
back  being  against  the  post.  A  spin  of  the  fiy- 
wheel  at  the  back  of  the  post  driyes  the  screw  into 
his  spinal  marrow,  and  dDsath  is,  I  belleye,  almost 
instantaneous.  This  is  doubtless  a  much  more  cer- 
tain and  humane  mode  of  execution  than  hanging  ; 
and  it  inyolyea  no  calculation  in  drop,  which  now 
aeema  to  be  the  haiL^an*s  difficulty  on  many  ooca- 
sions  when  his  seryioes  are  required.  There  ought 
to  be,  and  probably  there  is,  some  rule,  howeyer 
rough  a  one,  regardmg  the  length  of  drop.  Were 
hanging  a  matter  of  simple  strangulation,  the 
answers  to  this  question  auready  giyen  would  be 
correct.  But  I  haye  here  assumed  tiiat,  in  order  to 
insure  almost  instantaneous  death,  the  neck  must 
be  stretohed  snfficientiy  to  dislocate  tiie  yertebras. 

C. 

[75201.]— Oanoer  in  the  Stomach.— It  would 
be  interestini^  to  hear  from  what  authority  or  causes 
«  Yan"  belieyes  himself  to  be  *'  disposed  to  cancer 
in  the  stomach,"  for  which  diagnoaia  there  ia 
probably^  aa  much  foundation  as  that  I  haye  cancer 
dispodtion  in  the  thumb  and  finger  now  writing 


theee  lines ;  aa,  did  such  a  condition  or  the  uaal 
symptoma  thereof  really  exiat,  then  the  H.B.  who 
pronounced  such  a  fatal  disease  to  be  in  protptcu 
existence,  would  of  all  othen  be  the  ons  to  adiiis 
diet,  &c.    Cathedral  towns  an  choice  spots  foe 
M.I).*s  purae-filling  propensities.    Aa  aa  uutiDfli 
of  the  miachief  they  can  do  for  a  guinea,  apoor 
man  of  a  naturally  neryouaorganiaation,  and  wun 
frame,  countenance,  &c.,  gaye  dear  eridsnoe  thit 
the  wear-and-tear  of  an  anxioua  energetic  tm- 
perament  waa  greater  than  the  npantirs,  n- 
cuperatiye  powen  of  digeation  and  assimflatjoa, 
asked  my  opinion  therapeutic  concerning  oettiin 
spinal,  &c,  paioa.    I  auggeated  a  glass  of  hooMt 
John  Barleycorn  ten  minutes  before  diimar  sad 


twenty  years  ago  tola  me,  *  rom,  'ns  ine  nts 
Beer  is  so  much  poison  to  you ;  don't  touch  it*  I  < 
paid  him  a  guinea  for  that,  and  I'll  beliere  Um 
rather  than  you."  I  soon  made  him  satisfied  ttiat 
the  liyer  was  sound  as  a  bell,  got  him  to  takehii 
tonic— i.e.,  ale,  and  thua  put  mood  in  hii  veinB  sad 
flesh  on  his  bonea.  Hia  neryoua  ^yatem  was  in  fast 
staryed,  hence  the  attache  of  neuralgia,  wfaidi 
waa  conatitutional  and  hereditary.  '*  Tan  '*  woold 
find  Am  own  symptoms  and  their  remediss  described 
here  and  there  in  **  The  Uses  of  the  Sixteen  Prinotml 
Medidnes  in  Homoaopathy,"  2s.  6d.  Sse  75173, 
p.  44.  Thb  Ltdhkt  Dmnran. 

[75202.]— Blue  Oopyinv  Prooeaa  f6r  Plasia. 
—There  are  three  processes  for  the  prodactioa  of 
copies  of   tracings:    1.  White    lines  on  a  Uos 

ground;  2.  Blade  lines  on  a  white  ground;  8. 
lue  lines  on  a  white  ground.  Full  partiodaa  sie 
iaaued  in  a  pamphlet  publiahed  by  Bemroae  aad 
Sona,  Irongate,  Darby,  or  23,  Old  Bailey,  Londoo, 
E.G.  £.  COFB. 

[75214.]— Ball  Bearinga.— Examine  the  spdcsi 
and  rim  carefully.  Ia  one  looae,  or  a  crackne- 
aent  ?  F.  J.  0. 

[75214.]— BaU  Bearingra.— Perhapa  you  hate 
your  diain  too  tight ;  if  not  chain,  juat  count  (hs 
balls,  and  see  that  you  haye  not  got  a  ball  too 
many  in  one  side,  and  one  abort  in  the  other  side. 
I  had  a  biqyde  brought  to  me  that  way  odj  the 
other  day.  I^<s 

[75224.]-Pdrmanant  Vagnata.— Stroke  then 
eeyeraltimea  with  the  poleaof  a  powecfoi  magnst 
from  the  centre  towarda  the  enda,  remembering  to 
draw  north  pole  of  the  inducing  magnet  oyer  that 
portion  which  you  intend  to  remain  eouth,  and  the 
south  pole  oyer  that  which  you  propoee  rendering 
north.  See  alao  repUea  under  No.  76124  in  the 
"  E.M."  for  September  4  and  August  28. 

S.  Boxrran. 

[75225.]— DrlYinff  ICotor  by  Leolaachea.— 
To  Mb.  Boitohb.— It  would  be  impoeaible  to  drive 
a  motor  for  more  than  a  few  aeoonda  at  a  time  by 
meana  of  Ledanch^  cella.  A  motor  to  giyeli  man- 
power ahould  haye  an  armature  of  the  SiemeasH 
type,  2iin.  diam.,  5in.  long,  running  in  field- 
magneta  6in.  long  by  5in.  wide,  and  Iin.  thick, 
wound  with  (  wire  of  the  armature,  and  101b.  on  the 
fidd- magneto,  the  gauge  of  wire  dependixig  entirdy 
on  the  amp^rea  of  current  you  intend  using.  Iha 
watte  requued  to  cauae  auch  a  motor  to  giye  U  man- 
power ia  nearly  400.  Oonaolt  my  book  *'  Eladxo- 
i^ton :  How  Made  and  How  tTaed/'  for  dedgna. 

S.  BonoiTB. 

[75227.]— Ckia  Firaa.— There  ia  no  doubt  that 
gaa  firea  are  quite  aa  healthy  and  effectiye  aa  cod 
Area  under  the  aame  conditions.  **  Gloater  "  may 
perhaps  be  able  to  hire  one  from  hia  gaa  company 
at  a  low  rato ;  but  if  he  haa  ^not  a  reliable  diinmey, 
a  gaa  fire  will  be  aa  great  a  nuisance  aa  a  cod  m 
under  the  aame  con£tiona.  The  neoeaaary  gaa  con- 
sumption in  ordinary  cold  weathar  for  a  room 
9  X  9  X  13ft.  m  about  l,000c.ft.  capadty,  would  be 
lOcft.  of  gaa  per  hour  if  a  combined  gala  fire  and 
warm-air atoye is  used;  if  an  incandeacent  fire, 
without  warm-air  arrangement,  about  14ft.  per 
hour  will  be  required.  The  ayeiage  conaumptton 
for  the  fiye  winter  montha  will  probably  be  less 
fiii^w^  half  thja.  d99. 

[75239.]— Aatro.  Teleaoopea.— For  a  Gregorian 
tdeacope  the  magnifying  power  may  be  approri- 
matdy  arriyed  at  oy  the  following  formula. 


M 


F  H  /•       F 
7^"       / 


where  F,  /',  and/-  focal  lengtha  of  the  object 
speculum,  small  mirror,  and  e.p.,  or  aubatitoting 
the  figurea  giyen— 

M  -  ILtli  X  y  -  130 : 1  nearly. 
1|  1| 

If  the  tdeacope  referred  to  ia  a  Gregorian,  I  tiunk 
Mr.  Wake  wul  find  the  distance  between  the  two 
Bpecula  to  be  a  trifle  oyer  ISfin.,  instead  of  ISin.  as 
suited.  A.  Gadd. 

[76230.]- Bleotrlcal.— The  proper  atiffneas  of 

spring  is  such  that  when  the  proper  battexy-power 

is  used,  the  core  of  the  coil  can  just  pull  the  plati- 

1  num  speck  away  from  the  contact  screw,  and  as 


Sift.  11«  1B91. 
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ttiiii  tvkUe  6Teii  in  the  Mme  ooil,  it  ia  usual  to 
IMsBh  good  oofla  with  a  aoraw  in  front  of  the 
ipte ,  If  niMai  of  which  the  tenikm  of  the  iprinff 
m  m  incgneMd  or  deoreased  at  will.  Ton  wiu 
fad  an  iUaitration  and  desoription  of  mode  of 
illuUof  faennm  tabes  to  rotator  in  the  lessons 
wUek  I  funisbed  to  the  '*  E.  M."  some  time  ago  on 
BsetaD-Uoton,  or,  if  yon  have  not  aoceas  to  these, 
is  mf  book.  '<£leoteo-Motors:  How  Made  and 
Hev  Used/*  for  which  see  my  adverts,  in  Sale 
Cotaaa.  S.  BorroyB. 

[7l340.]~T]raiiBfonner.  —  The  conditions  de- 
osadsd  an  so  contradictory  that  it  is  impossible  to 
M81  thsm  in  one  instmment.  How  can  a  trans- 
imsr (ive a lar^ oorrent of  ^  to  i  an  ampere? 
Why  the  fife  or  six  aocnmolators  alone  give  20  or 
SOaiaperes.  Do  ^on  mean  2,000  volts  from  the 
OBnat  of  fire  or  aiz  aoeomolators  P  Please  express 
ywndf  more  exactly,  and  I  wiU  try  to  reply. 

S.  BOTTOIVB. 

r7fi34I.]— Dynamo.— lliere  most  be  something 
ndifisl^  wrong  with  your  dynamo,  if  with  an 
ntttate  wonnd  with  121b.  of  wire,  and  fleld- 
mpsCi  with  7filb.  of  wire  on  them,  you  only  get 
i  iMifss  and  60  volta.  Why,  such  a  machine 
dmlagiteeasaySOampdres  at  66  volts.  Please 
teribs  fully  type  of  machine,  mode  of  winding 
ifmim,  shunt,  or  compound},  also  gaugee  of  wire 
nd^eedof  driving.  I  wiU  then  attempt  to  find 
ths  eioae  of  f ailnre^  and  suggest  a  remedy. 

S.  BOTTONB. 

[75342.]— TmiOes.— Are  used  in  small  quantities, 
tBad  vsiy  fine,  for  flavouring  stewa,  omelettes,  and 
ahs  £arstaifing  geese  and  turkeya« 

S.  BoTTOirB. 

[7&246.]— Oat.— Give  it  powdered  areca  nut— on 
niopty  stomach.  6x. 

[rS245.]— Oat.— First,  let  "  A.  M.*'  go  to  hU 
nmik  and  buy  a  good  areca  nut,  not  one  all 
endnd  sad  worm-eaten;  then  let  him  ^te  off  as 
ncfa  sshe  can  pila  on  a  sLzpenoe,  mix  it  up  with 
ittsr  butter  or  lard,  and  smear  it  on  cat's  side.  As 
ftaeatiiaTBry  cleanly  animal,  it  will  lick  the  lard 
III,  ind,  of  oouxve,  the  areca  nut,  thus  saving  you 
il  itngpiling  and  aoratohxng.  AJn  hour  after  this 
atesoivea  half-teaspooolul  of  castor-oiL  One 
tUag  I  forgot,  and  the  most  important,  too,  the 
eitsnt  not  taste  food  for  at  least  12  hours  before 
Mg  tfie  areoa  nut,  better  stiU  if  24  hours. 
MpMtmedidne  after  lapse  of  a  week. 

Stewabt. 

[7^7.]— Steam  Boiling.— I  suppose  you  will 
teMraie  that  water  boils  at  212"  Fahr.,  varying  a 
BBiirilh  the  varying  pressure  of  the  atmosphere. 
hwjmad  added  to  the  pressure  increases  the 
kit  of  the  water  from  boiling  point.  If  your  ooil 
vi&basr  the  pressure,  yon  would  save  considerably 
uimm  hr  havmg  the  valve  at  the  outlet  in  place 
liftsialeL  Of  oonrse,  you  would  requiro  a  steam- 
^  to  let  out  the  oonaenaed  water.  Thereaaonof 
ftoisdiMlioa  of  preasure  to  nothinff  when  the  steam 
aUialo  the  cold  pipes  is  the  sudden  condensation 
tffhsikeam.  The  duerence  of  pressuro  between 
ttteoil  sad  the  boiler  will  depend  upon  the  siae  of 
watrsoce  and  exit  of  the  steam  to  and  from  the 
^p^  coil ;  if  th^  aro  the  same,  thero  must  be  a 
y«a  imount  of  pressure  in  the  pipe  before  it  can 
m^  coil  aa  fast  aa  it  enters.  By  adopting  the 
ifeis  pIsB,  you  will  save  coal,  and  the  water  would 
bd  in  lass  time. 

lbs  Osdan,  Sunderland.  W.  Gbziibha.17. 

[7«36l.]— B«Mfferation.~Iiiquid  oarbonio  acid 
|a  {sot  earboUCj  aa  printed)  producea  intense 
«Mm  the  following  way :  In  the  first  place,  the 
jjud  is  produced  by  great  pressure  and  extreme 
wi  At  the  ordinary  temperature  and  pressure  of 
■•tir,  the  oompound  (carbon  dioxide,  or  CO3) 
y  M  a  gas.  When,  therefore,  some  liquid 
*noB  dioxide  ia  exposed  to  the  air.  its  tendency  is 
■it  ones  become  gaseous.  Now,  neat  is  necessary 
bcnplets  this  transformation^  and  as  the  liquid 
**ignat  hurry,  it  begina  to  absorb  heat  from 
2^[thmg  oeareat  to  it— in  other  worda,  every- 
«as  eithin  ita  reach  beoomea  cold.  Thia  action  is 
■  iBsrgtUc  under  certain  circumstances  that  the 
gpoond,  or  part  of  it,  absorbs  so  much  heat  from 
«H  that  the  other  part  beoomea  frozen  into  a  fine, 
V>t  powder.  F.  B.  P. 

I7S252.]-Eleotrlo  Lighting.— A  2H.P.  gas- 
^Cise  should  enable  you  to  drive  a  dynanao 
9*^of  fMdiag  ten  to  twelve  lamps  of  46  volts, 
j^p.cseh.  Telephone  wore  will  not  answer.  Tou 
*»^sssd  an  insulated  cable  (go  and  return),  of 
'  wiadi  No.  21  wire.  S.  Bottonb. 

irpiJ^Blectrio  Idghtlnff.— Tou  do  not  say 
][>«  available  power  you  have  to  spare.  You  will 
Wj»  one  indicate  H.P.  for  every  10—12 
jwott  lamp,  and  if  they  are  taken  direct  from 
v>no,  the  eogine  must  run  very  steadily  without 
J^7J£^*^i<>n  of  load,  or  the  light  will  be  very 
^S^  '^  ^ying  to  the  eyes.  If  it  is  not 
Jjwisto  work  in  thia  way,  you  might  be  able  to 
*^S«Meo&dsry  ce'Is  durlog  the  dajtime;  bates 
rj^l^Te  no  parti culsra  no  one  can  answer. 
**«*«»  wire  will  not  da.  Sm. 


[76263.1— Electrio  Snglne  for  Boat.— Tou 
can  buy  these  any  siae  from  the  dealers  in  sdentifio 
toys.  1  should  recommend  for  battery  the  B.T.F. 
d^  cell.  Sx. 

[76263.J— Eleotrio  Bngine  for  Boat.— A  small 
eleistro-motor  of  the  Siemens  type,  with  armature 
about  Uin.  diameter.  Sin.  long,  running  in  fields 
about  4m.  square,  would  best  fulfil  the  require- 
ments. The  best  and  most  compact  battery  to  drive 
this  would  be  three  or  four  cells  of  the  chromio-aoid 
type,  the  whole  of  which,  indudiog  motor,  could 
be  made  to  fit  in  a  space  6in.  by  6in.  by  12in. 

S.  BOTTONE. 

[76268.]— Pulae  Tubea.— Probably  ether. 

Sh. 

[76268.]  —  Pulae  Tnbea.— Alcohol,  coloured 
with  alkanet,  or  similar  colouring  matter,  is  usually 
employed.  Ether  is  also  sometimes  used,  when 
very  aelicate  tubea  are  required.  The  air  ia  ex- 
hauated  from  the  tube,  to  allow  of  the  rapid 
evaporation  of  the  liquid.  S.  Bottobb. 

[76261.]— Paper  Wood.— The    aubstance  thia 

auttriat  inquirea  about  is  aotuallv  paper.  I  think 
liere  ia  no  ver^  special  manner  of  preparation  of  it. 
It  is  made  mto  a  pulp,  and  moulded  under 
enormoua  (hydraulic)  pressure.  '* Oak*' is  wrong 
in  saying  it  la  "  takmg  the  place  ....  of  metal 
in  wheels  for  railway  carnages."  Experiments 
have  been  made  to  substitute  the  paper  for  the 
wood  now  used,  but  have  proved  failures,  as  the 
paper  wheels  are  found  to  warp  and  give  under  the 
to  which  they  are  subjected.  F.  £.  P. 


UNANSWEBED  QUERIES. 
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[76262.] — Oramophone. — ^In    answer    to    this 

auery,  a  microphone  or  telephone  will  not  increase 
ie  reproducing  power  of  a  gramophone.  If  querist 
will  fit  a  larger  oiaphragm  to  his  machine,  at  the 
same  time  making  it  very  tight,  he  will  find  the 
machine  speak  much  louder;  but  remembor  that 
a  small  diaphragm  gives  more  distinctness  in  repro- 
duction, and  the  tighter  it  is  the  more  perfect  is  the 
result.  H.  G.  Suoobtt. 

[76264.1  — Teaat .  — Teast  is  a  plant.  There  is  no 
hard  and  faat  diviaion  between  the  animal  and 
vegetable  kingdoma,  so  far  aa  I  am  aware.  I 
should  say  that  diaeawo- genua  occupy,  aa  near  aa 
poaaible,  the  poaition  of  debate.  Sx. 

[76264.1— TocMt.— Teaat  ia  a  plant,  a  genua  of 
budding  xungL  The  line  between  the  animal  and 
vegetabla  kingdoma  ia  at  praaent  undetermined. 
One  attempt  to  define  them  placee  organiama  con- 
taining o^^gen,  hydrogen,  carbon,  and  nitrogen 
among  animals,  and  those  where  nitrogen  is  absent 
among  ve^taUea.  Anotiier  endeavours  to  mark 
the  two  kmgdoma  by  the  nature  of  the  food  oon- 
sumed.  Plants  flourish  by  imbibing  as  it  were 
nature's  raw  material,  gaaea,  minerala,  &o.,  while 
animals  require  nature'a  manufactured  artide— i.e., 
aubatancea  which  have  undergone  the  influence  of 
that  myateiioua  something  which  we  call  *'  life." 
Neither  definition  is  absolutely  oorreot. 

Maldon.  F. 


Thb  total  length  of  the  track  in  the  United 
Stateaon  December  Slat,  1890,  wns,  aooordiog  to 
"  Poor's  Blanual,"  166,817  milea. 

Invention  in  India.— A  report  on  the  working 
of  the  Indian  Invention  and  Designs  Act  doriog 
last  year,  which  has  jnat  been  iiaued,  st  ftUa  that  the 
total  number  of  appUcationa  for  piteuts  was  'U9,  aa 
againat  336  in  the  previoua  year,  of  which  r6  were 
rnerred  to  experta,  the  remainder  being  dealt 
with  by  the  oflloer  apjiointed  under  the  Act. 
Permiaaion  to  file  apeclficationa  waa  accorded 
in  the  case  of  176  afiplications  and  refused  in 
37,  while  106  applications  remained  pending  at 
the  close  of  the  year,  liany  of  the  latter 
were  filed  under  section  26  of  the  Act,  after  an 
application  for  a  patent  had  been  made  in 
Bogland,  and  awaited  the  completion  of  the  patent 
there.  The  Government  of  India,  however,  have 
ruled  that  the  granting  of  an  application  for  a  patent 
should  not,  save  in  exceptional  cases,  be  delayed  in 
future  until  the  sealing  of  the  English  patent.  Out 
of  192  specifications  of  inventions  whica  were  filed, 
18  were  conneoted  with  raQways  and  tramcars,  16 
dealt  with  processes  for  the  treatment  of  fibres  and 
ootton  in  various  stages  of  their  conversion  into  tex- 
tile fabrics,  and  12  were  connected  with  the  manipu- 
lation of  mineral  ores.  There  were  seven  inventions 
dealing  with  the  various  stages  of  tea  manufacture, 
five  relating  to  the  preparation  of  indigo,  and  six 
intended  to  facilitate  and  improve  methods  of  irri- 
gation :  three  dealt  with  agricultural  implements, 
and  eight  inventors  of  punkah  machines  were 
granted  exclusive  privilege  duriog  the  year.  The 
public  made  more  use  of  the  provisions  of  the  Act 
for  the  registration  of  designs  in  1890  than  in  the 
previoua  year ;  49  designs,  the  majority  of  which 
were  patterns  of  textile  fabrics,  were  presented  for 
registration,  of  which  44  were  reRlKtered.  The 
fe«6  c:»llected  amounted  to  lis.  10,400,  iuclurliag 
amouuta  paid  for  the  insppction  of  regiaters  and  for 
oopiea  of  spedflcations  and  drawings. 


Tk«  nwrnbert  tmd  tUXsM  0/  qu^rieM  vAiek  fwnoia 
tmertd  for  fiv  wetka  ar«  iiuerUti  m  this  liai^  and  \f  ittU 
ufuauwend  art  rtpeaUd  four  vnekt  (^terwarda,  Wt  (not 
omrrtadtrt  mil  look  over  the  lisl,  and  »tnd  what  vikformaHiom 
fkm  ounfor  the  be»^fU  of  their  f«Uo%o  oontributor§. 


74768.  Boiling  Press,  p.  418. 

74778.  Sulphur  in  Spent  Oxide.  414. 

74784.  Fan  Blast,  414. 

74786.  Gelatiae,  414. 

74806.  Qas-pipes,  414. 


74986.  Adjosting  Minor  of  Reflector,  p  610. 

74900.  Townlej'sEleetria  Bella*  610. 

7489S.  Preparing  Aocumulator  Cdls  of  Bed  Lead  and 

lithaige,  610. 

74999.  QnOn  in  Steel.  610. 

76008.  Bpeotrosoope,  611. 

76017.  Biter  Steamers,  611. 

76086.  Musioal  Bells,  611. 


QUEBIEa 

•  •• 

r76M6.]-Piano  Fedai8.-I  want  to  make  a  aetof 
pedals  to  fix  under  my  piano  for  otgan  praotioe.  Can 
any  of  "ours**  inform  me  how  to  prooeed,  and  about 
what  would  be  the  probable  cost  f  I  should  uke  them  to 
■peek  independent  of  the  piano,  and  to  slide  under  when 
done  with.  Would  it  matter  about  their  tone  being 
different  to  the  piano,  aa  thia  ia  a  little  "harsh"  in  the 

bass  f —PSDALS. 

[76366.]— Baialnff  Water. —I  wish  to  raise  84 
njlona  of  water  per  hour*  20tt„  from  a  snudl  brcok. 
Bow  oan  it  be  done  t   A  sketch  will  oblige.— Htdbaulio. 

[76867.1— Grown  Iron  in  Oonorete.— If  I  set  a  rod 
of  erown  mm  100ft.  long  in  a  ooncrete  wall  iin.  inside  the 
Burfooe,  will  it  be  affected  bj  the  unequal  temperature  of 
summer  and  winter  so  as  to  break  the  iron  or  split  the 
ooncrete  t—M. 

[78888.]— Inertia.— 1.  What  oausea  the  ^)parentoon- 
trodiotion  of  the  first  law  of  motion— i.e.,  the  law  of 
Inertia  in  the  following  caee :  On  a  railway  journey  I 
have  ftwquently  noticed  that  in  the  aet  of  stopping  at  a 
station  passengers  are  thrown  slightly  in  a  dirwtioQ 
opposite  to  that  in  which  they  are  movirg.  Can  this  be 
explaaned.to  one  who  has  a  alight  knowlt^  ge  of  meehsaies  I 
8.  Will  "F.B.A.8."  or  any  other  competent  authoiitr 
explain  to  a  layman  what  is  the  theory  woioh  has  tndueed 
some  astronomeia  to  doubt  the  theory  of  SATitation. 
substituting  in  its  stead  an  ultrauniyerse  repellent  foroe  7 
— 0.  B. 

[76889.1 -Harmonium.— We  hare  a  honnooinm 
which  is  too  heary  in  the  bans,  but  otherwise  good.  How 
may  this  be  remedied  T— E.  B.  C. 

[7687a]— Dimamo.— Would  Vr.  Bottone  kindly  in- 
form me  of  the  best  smount  of  wire  to  use  for  F.lL's  of 
the  simplex  type  of  dynamo ;  P.M.  core,  6in.  high  by 
S^in. ;  armatures  eompoeed  of  cog  ponehiags,  6in. 
between  cogs.  Sin.  deep,  which  is  wound  with  nearly  81b. 
of  No.  80  d.ce. !  Flesse  say  what  lamps  it  should  light  7 
and  oblige.— Trao. 

[76871.]  —  FomAOe.  —  Will  some  eoRCspondsnt 
khidly  giye  me  design  of  a  furnace  for  the  destnustion  of 
refuse  (chips)  from  wood-planing  machine  t  It  must  be 
arranged  to  oonse  no  nuiiianoe  xrom  smoke :  I  oould 
adapt  a  chimney  88ft.  high  to  the  purpose.— J.  3£.  F. 

[76a78.]-Teleaoopio  Optioa.— "F.B.A.&>*  hs« 
made  matters  BO  dear  in  coniieotion  with  the  aboTS,  that 
I  am  tempted  to  draw  further  upon  that  gentleman's 
fund  of  knowledge,  and,  I  fear,  patienocb  Would 
**  F.B  JL8."  be  kind  enough  to  dear  up  one  or  two  pdnta 
further  t  How  may  I  gauge  the  relative  illominating 
power  of  a  tdesoope,  say  ox  SOin.  focal  length,  with  ana 
without  erecting  lenses!  How  is  the  power  of  sn  eye- 
piece determined  t  Suppose  an  eyepiece  eompoeed  of  two 
lenses,  whose  focal  lengths  are  Iin.  and  3in.,  what 
power  would  such  an  erepieoe  give  to  a  tdesoope 
with  a  8oin.  o.g.,  and  with  a  microaoope  objeotire 
what  would  be  its  multiplying  power!  MHiat  ad- 
vantage bos  the  1  to  8  ratio  ever  the  1 :  8  for  tdeaoopie 
eyepieces !  Under  what  magnitude  are  Jupiter's  satellites 
elsssed,  and  what  power  is  required  to  6beerfe  distinctly 
their  ooeultotion  I— Trso. 

[76378.]— American  Organ.— I  should  fedgreatlf 
obliged  ix  some  reader  will  inform  me  how  to  get  over  th* 
following  diffienlty  I  I  cannot  make  some  few  of  th» 
reeds  speak  at  all  in  their  propv  cavity;  they  bdoogtOi 
the  upper  octave  of  the  aft  row,  and  are  voioed  saA 
toned .  if  placed  in  a  cavity  of  the  same  siae  in  oaolher 
row  they  speak  at  once,  or  if  I  put  the  reed  an  ostave> 
lower,  in  ^e  cavity  from  whkh  1  removed  the  reed  that 
will  not  wpemk,  it  speaks  quite  fxedy.  I  have  about  six. 
like  thii,  sad  am  greatly  pusded  to  find  where  the  fault 
lies.  It  cannot  be  In  the  reed,  and  I  cannot  discover  any- 
thing wrong  with  the  cavities,  from  the  fact  that  other 
reeds  wUl  sound  in  them  perfectly.— Spsuio. 


[78874.1- Staam^Bnirine  for  Boat.- Would 
engine  with  a  Sin.  bore,  8in.  stroke,  with  a  pressors  of,, 
say,  601b  per  squors  indi,  be  able  to  propd  a  boat  14ft. 
long  against  a  stream  of  about  four  mues  an  hoar !  Also,, 
what  sise  of  a  boiler  should  I  require  to  supply  the  above 
engine !    Any  Information  will  oblige.— Nbva. 

[76276.] -To  Mr.  8.  Bottone. -Kindly  let  me  know 
the  beat  speed,  the  number  of  Umps  it  will  light,  the 
candle  power  of  lamps,  and  the  voltage  of  lomos  of 
dynamo ;  armature  6in.  diam.,  woond  wiin  31b.  of  No.  8(X 
B.W.G.;  the  fldd-magnete  9in.  long  and  )dn.  diam.,. 
wound  with  181b.  of  80  B. W.O.,  and  oblige.-J.  B.  & 

f 76876.1  —  OarboniainR  Wool.-I  wish  to  ask 
**  Nun.  Dor."  fur  hie  advice  as  to  the  beat  and  cheapuftt- 
way  to  carbonise  vegetable  fibre  in  rags  or  other  mixed 
vege  able  and  onimau  fibre.    If,  aa  I  expect,  chloride  of 
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•IqxDSniam  is  the  beit  oavbcmiMr,  wliat  ia  the  value,  and 
where  can  it  be  obtained  ?  Alio,  the  beat  and  cheapeit 
plan  of  drying  eloeet  for  about  }ewt.  at  each  drying.  Any 
ether  iHuticulare  in  connection  inll  oblige.— FiBas. 

[76Sr7.}~Iodlxie.— (1)  Wni  anf  ohemiat  inform  me 
faoir  to  iBoogniM  the  {Hreeenoe  of  todine  in  the  human 
bodf  T  It  ia  laid  to  be  abeorbed  when  applied  externally, 
and  to  be  present  in  the  urine  and  laliva ;  but  I  cannot 
find  that  it  is  eo  by  the  n»ual  teet  (•taxeh  paate).  (2) 
Wotdd  anyone  alao  recommend  me  a  modem  manual  of 
analyaia,  giving  the  teeta  for  alkaloids,  proteids,  pep- 
tones, ptomaines,  tozines,  &o.  t— M.  A. 

[76S78.]— Oat-out.— In  a  charging  circuit  an  auto- 
matio  cut-out  ia  arranged  to  take  86  amps,  100  volts,  and 
afterwards  the  plant  la  increased  to  take  60  amps,  100 
volts,  and  having  another  automatic  cut-out  for  26  amps, 
how  should  I  arrange  them  ia  x>arallel  or  series  to  work 
at  the  60  amps,  and  Break  oirenit  at  10  amps  T— T.  A. 

[76979.1— Ooil  Boiler.— I  should  be  much  obliged  for 
a  few  hints  oonceminff  the  above.  I  wish  to  make  a  coil 
boiler  for  an  enoine  l|in.  bore.  Sin.  stroke.  I  wish  to  make 
ooil  from  solid-drawn  copper  pipe,  say,  Jin.  bore.  How 
Lv  feet  should  I  require  1    Also 


_         what  sise  of  pump  to 

supply  the  ooU  T  Please  give  diameter  of  ram,  lengtii  of 
atroke,  and  diameter  of  valves.  I  intend  working  pump 
over  head  in  water,  so  as  to  make  it  sure.  What  thick- 
ness metal  ought  copper  pipe  in  coil  bet  I  can  get  it 
No.  12  B.W.O.  thick.  I  want  to  work  at  over  1001b.  per 
square  inch.  What  length  of  Jin.  bore  copper  pipe  would 
a  2in.  bore  engine  require,  and  sixe  of  pump  T  Can  I 
drive  a  Sin.  centre  lathe  for  light  work  with  l|in.  bore 
engine  t— Kax. 

[76280.]— Barth'fl  IiOii«itiide.~I  do  not  see  why 
there  should  not  be  a  table  of  this  as  well  as  of  the 
■un*s.  May  I  ask  if  any  of  our  readers  know  where  such 
a  table  is  given,  or  how  the  earth's  radius  vector  for  any 
^ven  date  can  be  computed  I  The  position  of  the  earth 
m  its  orbit  is  rather  important,  and  I  think  our  so-called 
textbooks  and  tables  are  remiss  in  this  respect.  What  is 
the  meaning  of  log.  q  usually  given  in  the  elements  of  a 
oometary  orbit  T— A.  B.  C. 

[76881.1— Distortion  of  Object  in  Befraotor. 
—X  should  be  much  obliged  for  information  on  the 
following  point:— In  using  my  refracttng  telescope  I 
notice  a  slight  distortion  or  prolongation  of  the  imaceof 
aplanetoretartowaids  the  left  hand  (as  seen  wiw  an 
inverting  eyepiece),  with  a  little  haxiness  of  outline  on 
that  side.  This,  I  presume,  indicates  that  the  object- 
glass  is  slightly  tilted  on  that  diameter,  so  as  not  to  be 
accurately  at  right  angles  with  the  axis  of  the  tube. 
Should  the  edge  of  the  obieet-glaas  on  the  left  (the  same 
aide  as  the  distortion  in  toe  opticallv-inverted  image)  be 
fmshed  forward  or  drawn  back  by  the  adjusting  screws  I 
-X.Y. 

[76282.]  -OBrs.- Now  and  again  I  have  oars  to  make. 
Has  any  of  our  readers  seen  a  device  in  the  shape  'of  a 
lMUid«saw  worked  by  hand— one  that  could  be  easily  fixed 
and  removed,  shop  being  smUlT— Naao. 

[76288.]- 0&ae-hardenlner>— WiU  some  reader  tell 
me  how  to  case-harden  small  articles,  such  as  gun  fittings, 
and  where  can  I  get  the  bone-dust  or  other  materials 
which  it  is  done  inl—BAOK  Cbntbx. 

[76284.1— Shnnt.— When  you  are  charging  accumu- 
lators with  a  shimt  machine,  is  it  neeesaary  to  nave  a  re- 
eistanoe  in  djrnamo  circuit  T  If  so,  how  is  it  arranged  ? 
Sketch  would  oblige.  Also,  why  can't  the  series  winding 
of  a  compound  dynamo  be  used  for  charging  accumu- 
lators 1  what  advantages  do  you  gain  by  catting  same 
out!— T.  A. 

[76286.]— Glass  Palntinff.— I  wish  to  do  a  trade  in 
and  knowing  how  to  set  about  it,  could  any  of  our 
kindly  mfoim  me  of  which  are  the  principal 
eot    colours   oonneoted  with  the  arti— J.  A. 
Bau^uroxa. 

[76286.1  -  Heliograph.— Can  anvof  "  ours  "  describe 
the  heliograph  used  for  telegnq;)]ungt  It  would  be  of 
mat  use  to  many  of  your  readen,  especially  those  who 
uve  in  the  Ookmies.— Oolovist. 

[76S87.1  —  XTnfermented  Wine.  —  Can  any  of 
*'  ours  "  say  what  antiseptic  is  used  as  a  preservative  of 
unf ermented  wine  f  I  had  a  small  quantity  some  time 
ago  in  the  shape  of  white  powder,  used  by  an  English 
firm  for  this  purpose,  but  unfortunately  had  no  oppor- 
tunity of  testing  it  chemically.  It  had  a  bland  taste,  and 
was  inodorous.  ICaitindale  in  his  "Extra  Fharma- 
oopoBia  "  sajs  boric  add,  even  in  a  small  quantity,  favours 
the  conversion  of  glyoose  into  alcohol,  so  I  doubt  whether 
it  was  boric  add,  and  the  taste  did  not  waggeai  salicylic 
add.— CoLOXiST. 

L7698&  I  -Dry  Batter^.— Will  Hr.  Bottone  or  any  of 
"ours"  give  me  instructions  for  making  adrybatterv 
for  electric  bell  work  T  It  has  to  fit  into  a  space  8  by  1^ 
by  8}.  Will  yon  give  exact  quantities  of  mftf^n^it !  Case 
to  be  made  of  zmc.— W.  C.  rniLLip. 

[76289.1— Bleotrioal.— An  deotrifled  drop  of  water, 
supported  by  a  conductor,  evaporates.  Assuming  that 
the  vapour  is  not  electrified,  what  dianges  wul  the 
potential  of  the  drop  undergo !— Frictioxal. 

[76390.]- Blectrio  Olock-— Would  any  reader  help 
ne  In  the  working  of  an  electric  clock  I  have  t  lUCakex's 
name  on  dial  is  Alexander  Bain's  Patent  Electric  Clock. 
I  can  get  it  to  go ;  but  so  easily  does  it  stop,  that  it  is  a 
little  puazling  to  get  it  to  go.  Perhaps  some  reader  may 
know  this  man's  dock ;  if  so,  he  can  understand  what  I 
am  driving  at.  The  motion  gets  up,  and  fa'la  off ;  when 
I  say  BO,  I  mean  that  the  long  piece  of  sted  that  works  on 
top  of  two  sockets  goes  sometimes  further  alo^  this 
sookeL  One.  on  the  left  side,  has  a  piece  of  brass,  half  a 
drole ;  the  oUier  half,  a  jewel  or  polished  pebble,  grooved 
with  round  file.  A  little  from  the  oentre  edge  of  thia 
ptebble  is  a  piece  of  brass  wire,  flush  (one  of  the  connec- 
tions). It  IS  cut  like  the  head  of  a  screw.  Is  it  origin- 
ally thus,  or  cut  through  friction,  I  would  like  to  know  T 
I  have  cleaned  out  the  movement,  and  it  looks  wdl,  bdng 
a  flrst-dais  finished  artide.  I  most  clean  all  the  connec- 
tions. How  am  I  to  proceed  t  It  has  not  been  going  for 
the  last  ten  years.  About  the  stopping  of  it :  I  can  get  it 
to  go  by  shifting  this  socket  from  side  to  side.  Is  there 
any  way  of  putting  this  same  dock  on  beat  T  Just  now  I 
have  Ihe  movement  out,  and  the  pendwlam  awiags  •oa. 


never  stopping,  causing  no  little  amusement.  Is  the 
Ledanditf  battery  strong  enough!  Should  anyone  be  so 
good  as  to  communicate  with  me  by  saying  so,  I  shall  be 
obliged —Bain's  BLBcraio  Glogc. 

[76291  l-Blssolvinff  of  Blements,  fto.— Wm 
someone  kindly  give  um  the  dissolvittg*point  of  the 
various  dements,  or  tdl  me  in  what  work  I  could  find  the 
various  dements,  such  as  iron,  gold,  silver,  copper,  and 
other  chemicals  enumerated  with  the  degree  of  heat,  or 
deotric  force  necessary  to  mdt  them  or  dissolve  them 
into  a  ga&eons  state  1— BaOsibxs. 

[76292.1— Perfomes  and  Mnaic.- Will  some  cor- 
respondent give  me  a  brief  explanation  of  Mr.  Septimus 
Piesse's  theory  on  above  question  1  The  Press  briefly 
stated  the  fact  recently  from.  I  think,  an  American 
journal,  but  am  anxious  to  gain  fuller  knowledge  thereon. 
— RA-MA-saa. 

[75298.]— Small  Fornaoe.— WiU  any  reader  kindly 
infonn  me  how  to  make  a  small  furnace  to  mdt  about 
21b.  or  31b.  of  brass  at  a  time,  without  using  a  blowing 
apparatus  T  I  have  a  chimney  about  20ft.  high  which  I 
can  utilise.  An  answer  and  sketeh  from  an  experienced 
person  would  greatly  oblige.— T.  E.  O. 

[76294.]- Colour  for  OIL— Is  there  a  stain  or  dye 
that  will  permanently  colour  oil  a  bright  red ;  alkanet 
root  suits  admirably  as  regards  colour;  but  speedily 
fades  when  exposed  to  light,  Ming  therefore  usdeas  for 
my  purpoae  !— A.  C.  Baoox. 

[76296.]  —  Skin  Eraptions.  —  "UaUett,"  letter 
7617S  on  akin  eruption,  advises  a  does  of  powdered 
oharooal.  Does  he  mean  ordinary  wood  charcoal  made  of 
any  sort  of  wood  t  Would  "  Mallett  '*  kindly  answer  I— 
H.  MoaoAX,  Stansted. 

[76296.1  — Amateur  Soap  Kakiuff.  —  Can  any 
reader  inform  me  what  to  mix  with  soap  to  make  carbolic 
soap,  and  in  what  quantities  T  Also  the  colouring  used  to 
produce  the  brown  of  the  carbolic  soap  of  commerce.  I 
make  a  quantity  of  soap  from  waste  fat,  which.  I  get  in 
large  quantities,  but  it  idl  turns  out  yellow,  with  rather 
an  unpleasant  smdL  I  use  the  Qreenbank98par  cent, 
alkali, -Alkali. 

[76297.]— Dynamo. —To  Ma.  Borroira  ox  '  Ha. 
AsKBw.— I  have  a  email  dynamo  armature  wound  with 
86  vards  No.  20  on  8  section  drum;  F.1L  wound  with 
8|1d.  No.  22  in  one  coil ;  shape  of  machine,  near  to  the 
"Simplex,"  and  wdl  put  together ;  20  yards  of  the  arma- 
ture coil  are  active,  diameter  of  A.  :=  22in.  I  should  get 
20  volts  at  1,800  revs,  per  minute,  but  it  takes  nearly 
4,000  per  minute.  Have  I  the  right  proportions  of  wire  T 
On  a  short  oircuit  I  have  taken  six  ampdres  of  current 
from  it  for  a  short  time,  but  the  voltage  was  only  about 
three.  How  am  I  to  get  the  B.M.F.  increased  f  I  am 
making  a  new  armature  for  it  of  the  Siemens  type  and 
winding  with  about  60  yards  of  No.  18  wire.    Will  you 


please  sav  how  many  volts  I  may  expect  t -as  I  want  about 
thirty  volts  with  three  amperes  of  current.  If  I  have 
room  I  will  compound  the  armature,  so  aa  to  aend  a  con- 
stant current  round  the  F.li.  ooila.— J.  T.  B. 

[76296.] -Valves  for  Water-Bnfflne.— I  diould 
be  much  obliged  if  any  of  your  readers  would  give  me  a 
sketch  and  paxticu  are  of  a  good  valve  for  opening  and 
closing  the  inlet  and  exhaust  ports  of  a  water-engine. 
Would  an  ordinary  slide-valve  as  used  in  steam-engines 
doT-A.  M.M. 

[76299.]— Fhotometer.—I  want  to  make  use  of  a 
grease-spot  photometer^ut  I  do  not  know  what  a 
**  standard  candle  "  is.  Would  some  kind  reader  tell  me 
what  to  use  t— Lux. 

[76900.]— Butoh  Boffle  Bzpressea.— Will  some 
reader  send  particulars,  and,  if  poedble,  a  sketch  of  one 
of  the  bogie  expiess  enginee  No.  362  daas,  built  by 
Messrs.  Sharps  Stewart  (1889)  for  the  Dutch  rail- 
railway  !  They  run  the  boat  expresses,  and  are  magni- 
ficent engines.— C.  F.  Dxmdt  Maxshall. 

[75301  ]-0-Udlnff  Steel.— Would  some  of  your 
oonmjpoiadent6  kmdly  inform  me  how  to  get  a  good  brass 
colour  or  gilt  appearance  on  sted— if  it  can  be  done  by 
dipping  in  adda  (if  so,  what  adds),  or  any  other  method ! 
I  nave  some  sted  spurs,  and  have  to  get  them  to  appear 
as  brass.— OiLT  Baoaza. 

[76S02.>-Tlieosop^y.— To  "  Sioiii.**— What  do  you 
think  about  Theosophy  and  **  the  Ifohatmas  'MI  ask 
Ifou,  beeause  I  have  noted  in  past  replies  that  you  seem, 
either  in  the  course  ot  travel  or  otherwiae,  to  have  had 
aotual  experience  of,  and  indght  into,  these  mattera.  In 
**  occultism,"  in  your  opinion,  merdy  another  vulgar  im- 
posture, or  are  the  claims  advanced  by  Mn.  B«nnt  for 
the  possibility  of  conquest  over  matter  by  "spirit,"  or 
call  It  what  you  will,  founded  onany— eventhealendsreat 
— factt— Kafpa. 

( 753  S.]— Small  Bleotrlo  Xotor.— lam  desirous  of 
making  a  small  electro-motor.  I  want  to  drive  it  by  two 
or  three  No.  2  Ledanfih6  cells  or  one  chromic-add  oottle 
battery,  for  about  20  minutes  at  .a  time.  Can  any  reader 
kindly  give  me  information  how  to  make  it  1  or  a  anudi 
drawing  would  greatly  oblige.— W.  Q, 

[76804.]— liOcomotiwe  Query.— WiU  some  kind 
reader  please  tell  me  the  highest  pressure  of  steam 
worked  by  the  exprese  to  Scotland- London  and  North- 
western and  Oreac-Northem  respectivdy.— T.  Comtxb. 

[768r6.]-Bleotrlo  Bell  to  Olook.— I  have*  eon- 
tinuous-ringing  dectno  beU  which  I  desire  to  place  to  a 
wooden  case  pendulum  alarm  dock.  I  have  tried  to  join 
it  up  by  placing  one  wire  on  the  alarm  bdl  of  the  clock, 
and  one  for  the  hammer,  to  make  contact  when  it  struck 
\t  (the  alarm  bdl),  but  it  doee  not  aet.  I  presume  the 
rapid  beats  of  the  hammer  do  not  allow  the  current 
suffldent  time  to  msgnetise  the  cores  of  the  bell.  I 
should  require  it  to  ring  at  varioua  times.  I  cannot  find 
anything  to  help  me  in  hooka.- Iomoxaxos. 


Of  the  entire  human  raoe  it  ia  estimated  that 
600,000,000  are  well  dothed— that  ia,  they  wear 
garmenU  of  aome  kind ;  260,000,000  habitually  go 
naked,  and  700,000,000  only  coTer  parts  of  the  body ; 
500,000,000  live  in  houaea,  700,000,000  in  huti  and 
oavety  and  250,000,000  haye  virtually  no  dielter 
aisU. 


CHESS. 


»♦• 


All  eommunleatiosa  for  this  dspattmsBl  mnl  te 
addressed  to  "  jr.  Ptaxoa,  KnoUdde,  Yawl,  I^aa  Bi|^ 
Dorset." 


FBOBLEM  MOCLXXI.— Br  H.  J.  (hnwr. 


IFMls.  [8  +  6 

White  to  play  and  mate  in  two  moves. 


Boumox  vo  1900* 


IFMls. 

1.  Q-QB6. 

2.  Q  or  Kt  mates. 


MUMck, 
1.  Any. 


BTOTIOBB  TO  OOBBBSFONDBEniB. 

CoaaxcT  aoluttons  to  1909  by  J.  Johnston,  T. !![. 
Billington,  A.  FeUows,  H.  Fellows,  G.  Bright,  Bieoe, 
W.  T.  Hurley.  F.  J.  Wardale,  J.  Ashwoxth.  B  W. 
Houghton,  B.  BygotL  Jacobus,  and  G.  Collins.  To  1266 
by  E.  Bygott,  T.  H.  littlewood.  Jacobus,  J.  Ashworth, 
T.  H.  Billington,  and  J.  Johnston. 

T.H.B1LXJXOTOX.— Duals  in  twoets  are  not  reqdredi 
Sorry  you  overlooked  that  duala  are  necessary  to  give 
when  they  exist,  even  if  problem  is  unsound. 

W.  T.  HuxLBY.— The  second  solution  to  a  two-mover 
scores  the  same  aa  the  author's— 2  marka.  To  a  three- 
mover,  2  marks ;  but  the  author's  6. 

P  H.  WxLUAMS.— The  problem  was  published  twdvs 
weeks  ago. 

C.  BaioHT.— A  triple  constitutes  realty  two  duals  in  ths 
same  variation ;  a  quadruple  three  d  uals ;  a  quintnpie  fear 
duals  in  the  same  variatmn.  A  dual  arises  when,  in  a 
three-mover,  white  can  proceed  In  more  ways  than  OM 
after  black's  fiirst  move. 
J.  NiXLo<— Wehave  made  a  note  of  the  correction. 

The  Bristol  Mercury  is  just  starting  new  problems  tad 
solution  tourneys.  The  prises  oifered  are  of  the  totd 
value  of  £20.  The  supplement  (in  which  the  prohlcni 
appear)  will  be  sent  post  free  for  la.  gd.  a  quarter.  For 
solution  and  problem  tourney  rules  see  Brutd  M»c*rjf 
auppUmeni  of  S^tember  6  and  12. 


Tks  formal  opening  of  tlie  St.  Clatre  Tonsel 
under  the  Detroit  Biver  is  to  take  place  on  the  19Ui 
init  This  tumid  ia  the  largest  jet  built  on  the 
Greathead  ayitem,  and  was  earned  through  the 
Bof  t  mud  of  the  river  bottom  with  flurprimngiy  littlo 
trouble. 

Air  experimental  demoDstration  of  Joule*i  Isw 
has  been  fumidied  bv  Prof.  Bobert  Spioe,  of 
Brooklyn.  The  method  employed  ia  to  send  a  cor* 
rent  through  a  known  reaiatanoe,  immersed  in  ft 
known  quantity  of  liquid,  and  alao  to  immene  m 
the  same  liqmd  one  set  of  junotiona  of  a  smau 
thermo  battery  connected  with  a  galvanometer. 
The  otiier  set  of  junctions  are  immersed  in  another 
vessel  in  a  known  volume  of  the  same  liquid,  in 
which  ia  another  Imown  resistance.  If  both  qnanti- 
ttea  of  liquid  are  heated  by  the  current  to  the  miM 
temperature  the  galvanometer  will  remain  at  zero, 
bat  not  otherwise.  The  results  of  the  experiments 
show  that  the  rise  of  temperature  of  the  liquids  u 
proportional  to  tbe  electrical  energy  expended- 

A  Parflsot  Ink.— An  ink  which  ia  mid  to  be 
permanent  and  unaffected  by  the  application  of  ft^^ 
alkalia,  &e..  and  which  rendera  forgeries  and 
erasures,  additions,  or  alterations  easy  of  detection 
and  difficult  to  accomplish,  is  said  to  be  made  as 
follows :  To  carbon  black  (preferably  prepared  by 
the  action  of  oonoentrated  sulphuric  or  other  acid 
on  sugar)  are  added  a  solution  of  gum  or  other 
mucdlMe,  oaustic  soda,  ozaUe  aoid.  and  Indian  ink. 
Vanadium  in  any  form,  Aleppo  galls,  nut  gaUs,  «^' 
a  small  quantity  of  an  aniline  dye  are  then  added, 
alonff  with  sumctent  water  to  make  the  ink  flow 
readuy.  The  following  proportions  yield  sood 
results:  Nut  galls,  20  ner  oent. ;  Aleppo ^alls, 0 per 
cent. ;  carbon  black,  10  per  oent. ;  vanadium,  1  V" 
oent. ;  Indian  ink,  10  per  oent. ;  oxalic  add,  8  ptf 
cent. ;  aailiae  dre.  1  per  oent ;  rain  water,  60  p«r 
cent.    The  whole  b  boiled,  flitsied,  tad  stninad. 


SfPT.  11,  1891. 
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ilSWZBS  TO  COBBBSPOHSEHIS. 


■♦♦•■ 


•J  JSammmtiaatimitkmtU  U  midrmtd  to  1Mb  Xonoi 
4f AfJbMiM  Umobamio,  992,  Strtmd^  W»a. 

BDTTB  TO  OORRBSPONDKNTB. 

1  W)^«ft  one  dde  of  file  paper  only,  ADd  put  ftmmagi 
lor  fllMtataooa  on  aepftnte  pieces  of  Dftper.  8.  Put  titles 
lBIIHri«i  aaii  whea  MMwenaf  ooenes,  pot  the  niimben 
■vijlMtiie  titles  of  the  queries  to  Wmeh  the  replies 
I,  No  ehuve  is  made  for  iaserUng  letters,  queries, 
i.  LrtCtn  or  quorfee  asUac  7er  •ddxessei  of 
„„ta>arouuwuoiidiBnts.or  where  tools  or  o^er 
._jeMibe  purohaeeo,  or  xeplies  giving  sueh  inform*- 
tin^HaBatbelnsertedesoeptssadyertisements.  6.  No 
siMag  for  edueetional  or  sdeotiflo  isf onaation 
~  ttmragh  tiie  pocL  6.  Letters  sent  to  eorre- 
DDderaorerto  the  Bdttor,  are  not  forwaidBd, 
wA  As  asmas  of  eenwptwilanta  are  not  giTea  to  in* 


V  ittBatfanla  espedaUy  draim  to  hint  No.  4.  The 
■M^fMleiftD  lettsrsi  <iaeries»and  xepUee  is  meant  for 
ii  Mtnl  nod,  and  it  is  not  lair  to  oeenpj  it  with 
flSMBi  mm  as  are  indicated  ahore.  whioh  axe  only  of 
iMioiliBttfest,  and  which,  if  not  adnstiiementB  in 
AsalfCBilesd  to  replies  which  axe.  The  "Sixpenny 
BritODfann"  offers  a  cheap  means  of  obtaining  sach 
irihrwitfai,  and  wa  tmat  our  readers  will  ayaal  them- 
irfmtfit 

BiMlnitag  era  ym  hdUata,  fte.,  of  lettera  to  hand  up 
to  Wedaeiaay  erening,  September  9,  and  nnacknow- 


lisma— Pattern. —  BfiL— Waterloo. —J.  T.  M.— 
]Ciacibeitir.--D.  Lowden.— An  Amateur.— B.  B.  Dale. 
^)«t«etive.~Iiohengrin.— 8.  J.  B.-->8e8Hrfde  Farmer. 
W.  A.  B.— T.  J.  W.— W.  Oillett— James  Thomson.— 
-Mitm.  — J.  H.  Tnuoott.— A  Fellow  of  the 
lofil  Astronomical  Society,— C  Q.  M.  Bennett.— 

y.&Aiisop. 

t  E  Tvoanoy.  (We  think  it  better  to  insert  your 
waHOBTriration  as  a  letter.  It  may  bring  offers  of  help. 
T«i  lee,  there  are  not  many  of  you,  and  it  is  allttle 
ttbsH  to  get  Information,  llianlcs  for  yoiur  other 
Ar:  we  eipeot  **  EkM  "  is  familiar  with  the  work,  but 
ft  nil  be  sent  to  him  if  you  forward  it)— J.  Bush. 
(Ai  **b«t  way**  to  take  a  patent  out  is  to  seek  the 
■iteeeef  a  patent  agent— many  of  the  bestadver- 
iBiaoarcalamns.  The  eost  varies  aeoording  to  the 
SBk  that  has  to  be  done— searching,  drawing  up  sped- 
making  dr«wian,  ft&  Tho  fees  for  stuBms 
i£l0BWplieatioii,ana£8whenthe  complete  speet* 
lortian it  fled;  then  the  agent's  fees  in  a  simple  case 
■llhtaaHunttOtSay,  £8or£4mare.  If  the  article  is 
one  patent  will  suflioe,  no  matter  how  many 
are  of  carrying  out  the  invention.)— 
(Any  etomentanr  work  on  Physiology  would 
:  ths  question ;  but  Dnefly«  the  use  of  toe  intea- 
tisn  ii  to  supply  aliment  to  the  body.)— Ciwcrns. 
flheqaiition  of  stays  for  men  haa  been  aefaated  many 
Htm  frm»flntty  in  our  columns.  Tlwy  are  worn  by 
as,  yibo  aay  ttuey  ezperienoe  benefit  from  them,  and 
%rmneeadly  made  for  men  by  the  deates  in  snr- 
iml  iMiaaoss  and  by  stay-makera  geaoally.)— 
■DU  flnmr.  (We  do  not  know  of  any  work  of  the 
kadteaibed;  oat  there  axe  sereval  worka  ooatsixunff 

eoa  the  subject,  and  many  useful  oneeoooldbe 
fa  thebadr  yolumes,  in  the  Ohemieal  Ntun,  sad 
h  fte  Triuutaetiona  of  the  caemical  societies.)  ^Taioov. 
~  pabUshen  aa  liockwood  and  Son,  HaemiUau, 
fee.,  sU  have  good  works  on  such  subjects 
«  ipaaiosl  trigonoaietoy,  oonio  eeetiona,  ic^)  — 
tisUBBlCscHAinc.  (Pleaae8Be**Hint"No.4abova.| 
ill  of  cor  adyextiaera  in  the  line  will  be  pleased  to 
WR^  yon  with  all  the  ehemicals  and  apoaratus  you 
my  require,  and  with  the  best  textbooks  for  ba- 
Iteati  All  the  leading  publishers  have  worki  on 
wyiliiifiirsl  duqiiatry,  and  the  ohoioe  would  depend 
■  4m  priee  to  which  you  are  prepared  to  go.    Lon^ 


jCacmillana',  Lockwood's,  and  other  catalogues 

i«  aa  idea  of  the  diiBeulty  ^  making  a  sueo- 

.)^AiaBuaTB.    (Szperienoed  men  say  that  it  does 

attp^tahava  fllea  xuoat  in  small  quantities.  In  most 

j^i  thn^eaa  be  used  for  other  vurpoeea.    Anadvar- 

■■■Bt  m  fha  Sale  Column  woiud  ning  you  aa  oifer. 

a  Anbt.  if  the  quaxitity  is  stated,  and  some  idea  of 

titeBiBflven.)~S.  H.  R.     (Any  work  on  mathe- 

ariio,  sad  main-  of  the  larger  treatises  on  arith- 

Mkaplate  wutis  meant  By  the  "eqnatioii.*')— 

^CMnas.   {AnynnalaaliastnaaieBtdsaHroae^tto 

adili  to  get  them  for  you.   Try  soma  of  thaw  adver- 

■■tfc  oar  enlnmUB.  )--C.  H.  C.  W.    (There  is  a  work 

It'^£ootaad8ho»-Kakiag,*>  published  byLockwood 

Waa,  Stationers'  Hall-oourt.  B.C. ;  there  are  many 

gaaiadrqpHca  an  the  subjecs  in  back  volumes ;  but 

■■•iiTayhttle  art  in  nailing  on  a  heel  or  sole.)— 

~7hat>ts  IheaMoxe  of  the  dirtt   The 

ionc3  off  from  the  nuneuiy  or  ba  aV* 

en  the  metal  could  be  distilled  and 

bat  for  any  more  daflalte  adyioe  it  will 

to   give    some   idea    of    the   nature 

«  Hi    **dSit.">-^Myr.      (Yon    might    find    the 

*?»   of    sadi     flrma     in     the    Inreetory;    but 

p^t  you  would '  -get  more  elosely  to  the  people 

Jte  sctnlty  do  the    work  by  advertising  m  flie 

ysfadOplttmn.   The  proeesaes  have  been  described  in 

JJJanabeia.)  —  Fait  AoOoupu.     (We  think  we 

■5Ji«l  jaa  not  long  ago.     Apply  to  the  ooRe> 

Jpm  named  direet-the  addresa  is  auiBeient-or 

ma  fittdeKTiption  of  your  aymptoms  to-Dr.  AUinson, 

■>a«ttfer  his  reply  in  the  WtMy  Timts  and  Bcho, 

aaa  yon  eoasolted  a  medical  man  and  given  him  an 

Wf^ntitif  to  rwamtii^  your  heart  and  lungs  f)— 

y^ff*!  Botrra  AiTarai.UA.     (Remove  aU  grease 

«IJw  visDo  keys  by  Qcans  of  bensoline,  turpentine, 

2<wriolven^  and  expoea  them  to  sunlight  with 

w  Mivatu  them  and  the  sun.    That  ia  about  all 

Jgwahadooe;  but  if  the  ivory  is  thick,  it  would 

gjMp  msr  waging  and  repolishing,)— Air  Old8u»- 

^■IB*  flnaMeaee  th^  index  issuea  with  this  num- 

^Mt-wtetothe  many  sketches  and' replies  about 

2SSr  "^  P"Bvioas  Tolumaa.    JijX  the  information 

35!>*'S  **  ^OQO^  i^B^  70U  can  easily  sea  the 

^***a]laaQhc8tcr.    To  insert  your  sketcnes  would 


mean  the  occupation  of  more  than  a  page,  while  the 
mere  dimenaions  would  have  been  suflBident,  with  a 
description  of  the  make.}— R.  Fowitalu  (The  instru- 
ment of  which  you  send  photographs  is  a  double 
flageolet.  It  is  a  oomporattvely  rare  iaatrument.  If 
anywhere,  yuu  will  get  a  tutor  for  it  at  Lafleur's,  Ch«en- 
street,  Leiceater-equare.) 


■'WaiitofVital  Foroa  *o."— Drugs  a  failure.— 

Cha«.  Powell,  £m|.,  of  03,  Coo«af-«trc«t,  Liverpool,  %rritek:  '*A 
monlb  Bffo  I  procaml  on*  of  HarnrM'  Eleelropathic  BelU.  I  had 
b««a  ■aneriag  Acrwclj  fVom  want  of  vital  fovre,  phjrdoal  eahavitiMi, 
iodigvatkNl,  and  flatulraea,  without  dtriTiag  any  material  ben«flt 
from  pw  WTeral  doctor*  who  had  treated  ma.    Slaee  wvariaff  year 


appliance  I  am  t(\*A  to  uy  mr  health  haa  •nn  mvch  improTcd,  the 
dnit«tiv«  pewvre  are  eontiderably  better,  and  f  am  aliwether  mueh 
etroo^er."  Thontaada  of  limilar  com  have  been  ell^ted  by  thU 
iceautne  aad  convenicat  Electric  Belt,  and  all  aafferiu  mea  aad 
womea  who  are  anable  to  call  and  avail  tbemwlvea  of  a  free  pertoaal 
coanaltatioB,  ahould  vrrite  at  oue«  to  the  Medical  Battery  Comjtaay, 
Limited,  53,  Oaford-atrect,  Leadoa,  W.,  for  copy  of  their  deacnptive 
pamphlet  and  book  of  teatimoniala. 


Wolfinun  Xininff  in  Kew  Zealand.  — 
Wolfram,  or  tongsteii,  belong  to  a  group  of  rare 
matalB,  and  until  a  oompantiTely  xedant  tima  was 
known  only  to  l&e  chemut,  and  itoTalaa  was  known 
only  in  the  laboratory.  With  the  inyeotjon  of 
100-ton  gnni  the  demand  for  tungsten  soon  made 
the  preyfottily  obscura  metsl  well  mown  thzooffhont 
the  mxninff  world.  It  was  soon  fotmd  thw  the 
steel  tube  fining  the  bore  of  these  enormoua  guns 
oould  not  remst  the  shock  entailed  by  discharging 
many  shots  without  becoming  tectared.  Experi- 
ment proved  that  the  addition  of  a  small  quantity 
of  tungsten  to  tha  fine  steel  employed  m  gun- 
making  rendered  the  latter  metal  wondezfully 
elastio,  so  that  the  steel  tube  will  expand  under  the 
tension  of  firing  and  contract  again  to  its  normal 
sixe  a  f^reat  many  times  before  the  quality  of  the 
metal  is  in  any  way  impaired.  Tlie  Gkrman  gun 
factories  absorb  most  of  the  tongsten  found  in  the 
world,  and  from  being  a  mere  curiosity  seen  only 
in  the  laboratorv  of  the  chemist,  this  rare  metal  haa 
acquired  oonsideraUe  value.  Wolfram  generally 
occurs  in  combination  with  iron  in  Europe,  but  it  ia 
also  found  in  Scheelite,  or  tongstate  of  lime*  It  is 
in  the  latter  form  that  it  occurs  in  Otago.  The 
metal  itself  is  of  a  white  colour,  extremely  brittle, 
and  heavy,  the  spedflc  gravity  being  19*1,  that  of 
^Id  being  19'3.  ItwiUthusbe  seen  that  tungsten 
IS  a  very  heavy  metal,  being  only  very  slightly 
lifter  than  gol£ 


CHAEQBS   FOB   ADVSKTI3IK0. 

•  a.  d. 

TUrty  Werde  9    6 

Every  Additional  BiffM  Words 0    6 

Fivat  Paxe  AdveetiMmeata  Flee  Shtl1ia«8  ibr  the  Srat  4e  word* 
aflcrwarda  Sd.  per  Uaa.    Paraemph  Advartisameata  One  Shiliiaf  por 
liae.    Ko  Front  Pa^e  or  Paragraph  Advcrtiaemeat  inaer'ed  for  laaa 
thaa  Piva  ShilliaKa.    Badaced  terma  for  acricaof  mora  than   aiz 
laacrtiona  may  be  aaeartkiaed  oa  appUeatioo  to  the  Pabiiaher . 

ADVSRTI8EUENT8  ia  EXCHAMOB  OObClOf—fo 

a.  d. 

Tweaty-fonr  Worda  0    3 

For  every  aaec«edia||EiffhtW«cda 0   3 

ADVERTISEMENTS  in  the  SIXPENNY  SALE  COLUMN. 

a.  d. 

SIxteca  Word 0    6 

For  every  aucceediag  Ei|{ht  Worda       0    6 

*,'  It  mail  be  borae  ia  mind  that  a*  Diaplaved  Advertisameata  can 
appear  ia  the  **8ixpeaBy  Sale  Colama."  All  Advertitemeati  maat 
be  prepiud  ;  ao  rednctioa  ia  made  oa  repeated  iaaertioaa,  and  ia  ca»ri 
where  tba  aaoaat  aeat  exeaada  Oaa  ShiUlai;  tha  Publiaber  w<Tald  be 
KratefU  if  a  P.0.0.  eoald  be  aeat,  aad  JMt  Kampo.  Stamps,  however 
(prefcrahlr  halfbeaay  atampt),  may  be  aaat  where  it  ia  ineoavaaieat 
tooblala1>0  0.'a. 

Tha  addraaa  ia  iaeladcd  aa  part  of  the  A4MrtiaMMat,  aad  charged 
for. 

Adeartiaamiata  mnai  reaeh  the  £MBn  hy  1  p.m.  aa  Wodaaaday  to 
iaaare  iaaertioa  ia  tha  followiaK  Friday'a  aamber. 


TIBX3    OF   8UB8CBIPTIOV. 

PAT  ABLE    IK    ADVANCE. 

6a.  <d.  for  Six  Moatha  and  lit.  for  Twelve  Moatha,  poat  free  to  any 
part  of  the  Uatted  Kinicdom.  For  the  Vaitcd  Statee,  18a..  or  Sdof 
2Se.  gold  \  to  France  or  Belffiaa.  I3a.»  or  16f.  fiOc. ;  to  ladia  tvil 
Briadlai).  18a.  U. :  to  New  laaland,  the  Cape,  the  Wait  Indiaa, 
Caaada,  Nova  Scotia,  Natal,  or  any  of  the  Anatraliaa  Coloaiea,  ISa. 

The  remittaaee  ihoald  b«  nude  by  Poat  Ofllea  Order.  Back  aam- 
bera  eaaaot  be  seat  out  of  the  Caited  Kiacdom  by  (he  ordinary 
acwspapar  poat,  but  mutt  b«  remitted  for  at  the  rate  of  Ad.  each  to 
cover  extra  poftane. 

Xssara.  Jaxm  W.  Qoasx  And  Oe^,  of  tit.  CbastaatMArecl,  Plilla- 
delphia,  are  aulhorlaed  to  reoeiva  ettbaeriptieaa  for  ttie  Vaitad  State  ■' 
for  the  ENGLISH  MECHANIC,  at  the  rate  af  Mala.  S6c.  prold,  or 
Thirtoaa  ShiUings  per  aaaaro,  poat  free.  Thecepiea  will  be  forwa'did 
direct  br  mail  from  the  pabliahiaff  ofllee  ia  Leadoa.  All  ftabeerip 
tioaa  will  eomaware  with  the  aamber  Srat  ieaaed  after  the  receipt  of 
the  aabacriptioa.  If  back  anmbera  are  required  to  completeTOlmaea, 
they  maat  be  paid  for  at  the  rata  of  Sd.  each  copy,  to  cover  extra 
postage. 

Vola.  XXIV.,  XXX.,  XXXII..  XXXVI.,  XXXiX.,  3CL.,  XLll., 
XLIU.,  XLIV..  XLV.,  XLVI.,  XLVIII ,  XLIX.,  L.,  LI.. 
LI  I.,  aad  LIU.,  boand  la  doth,  la.  each.    Poat  free,  7a.  Sd. 

All  the  ether  bouad  Tolamea  are  out  of  print.  Subaoribera  won  Id 
do  well  to  order  volnmea  aa  aooa  aa  pomibla  altar  the  coaclntioa  of 
each  half-yearly  volume  ta  Febraary  aad  Auipaet,  aa  oalj  a  limited 
aamber  are  bound  up,  aad  theae  toon  ma  out  of  prlat.  Moat  of  our 
back  aumber*  caa  be  had  aiagly.  price  2d.  each,  through  aay  book- 
aellir  or  ncwaageat,  or  3)d.  each,  poat  free  f^om  tha  ofBce  (except 
&idex  anmbera,  which  are  Sd.  caeb,  or  poat  frca,  3|d.) 

ladexea  to  Vol.  XLIX.,  aad  to  aubeequeat  vole.,  Sd.  each,  or  poat 
free  3id.    Cases  for  blading,  la.  6d.  eaclu 


Bnpt^ijure.— Xr.  HfSiurF .  Jama«a  d  Fsrleigh-cosd, 

Stoke  Newingtoa,  Londoa*  N.,  aays  it  ia  ever  three  years  siacc  he  was 
cured  of  a  troublesome  rupture  of  aiseteea  years*  ataadlag  by 
the  Shttmaa  Treataieat,  aad  that  ha  is  as  saaad  aa  aaf  oua.  We 
advise  suflbrer*  to  write  Mr.  James  for  partleulara :  alao  to  aead  to 
Mr.  J.  A.  SHERMAN'S  Coasulting  OSeea,  64,  Chaaeary-laa^ 
Loadoa,  for  his  Book  of  lafotaurtioa,  poat  tnt  Td. 


SOTICB   TO   SXIBSCEIBESS. 

Subscribers  receiviajc  their  copies  direct  from  the  OfRee  are 
rsoaested  to  observe  that  the  la«t  aamber  of  the  term  for  which  their 
snoaoriptioa  is  paid  will  be  forwarded  to  thsm  ia  a  Pnta  Wrapper. 
aa  aa  intimatioa  that  a  freah  remittaaoa  ia  acevmary  if  it  ia  duuod 
to  coatinue  the  subscription. 

Hollowair'a  PiUa  ovocoome  all  obstructions  tend- 
iair  to  produce  ill- health,  aad  iaatituta  regular  actiooa  In  argaas  that 
are  faulty  from  doransemaat  or  debility.  Ths  dyspeptic,  we^k,  aatf 
acrrou"  may  rely  oa  tnew  PiUa  aa  their  best  friends  aad  comfortera. 
They  inkprova  the  appetite  aad  thoroughly  iavigorate  the  digaettrv 
apparatus. 


Oint   EXCKAgGB   OOLXriDr. 

Th$  0hm^0  Jbr  Bx^htmf  2foHd$t  w  SdL  fir  thtjirtt 
24  wardt,  and  dd^fir  tpmy  9Uoct§diing  8  wwrda. 

Stamp  CoUeotion  wanted.  Will  give  good  exchange. 
Also  will  exchanee  DcrrucATBa  with  collector.— EowAaa  W.  DavaT. 
126,  Coltmwa-atreet,  HuU. 

ICicToaoopic  —Wanted,    mounted    and  tmmouatad, 

Objecu  of  every  description  ;  especially  Cookchafen,  Cfickcts.  Saw- 
flies,  Hometa,  Loeufta.  Foreign  exehangca  invited.  —  Hxnxt 
Eaaaoa,  Framllagham,  Safllblk. 

Wisuhnrat  Uaohine,  17m.  discs,  pretty  pattern, 

four  Jara.  takea  first  priia  at  the   rseeat  exhibiuoa.  Agricultural 
HaU.    Offera  to  £4  value.-— Rax oi.*,  Crowa*atrect,  Kettering. 

■  Wanted,  Harmoniuin,  American  Organ,  or  Husieal 

Box  out  of  repair  i  cheap.  Exchaage.— HxasiMo,  196,  BoUoway* 
road. 

"  BnffUah  tfeohaxac,  Vols.  XXXIII.  to  Ln., 

cotaplste  with  iadax,  uabooad,  good  eoadttioa.  Bxehaage  tfor  Star 
Mieroecopc— MioDLBTOM,  4,  DolcUffe-read,  Mexboroogh. 

Teleaoope*Wrav  2}ui.  objective,  Lancatter's  mount- 

lag,  eost  £S  lOa.    Waated,  Photo«raohic  Outfit,  smalt  Trassit,  gont 
Chemical  Salanea  or  what    ollbra? 
Broad  bottom,  Manchester. 


P4rtic«lara   free.  —  Hvttom, 


What  Offers  ?    Benoh  I«athe,  6ft ,  dove-tafled,  no- 

baad  or  Blide>raat,  lath«  firwheel,  five  apeedt,  two  standarda  for 
treadle  lathe,  plwnbaj^o  foundry  p^t,  60ib.,  toags.— 4,  QoUs-road, 
Peckham. 

Soale  Uodel  of  Ox«at  Northern  Baihrny  &000* 

KOTirx  BoiLsa  (with  steam  dome  attached),  fitted  to  engine  frames. 
Also  pump,  clack  valvp,  wheels,  fte.  Scale  l<lSth.  First  elase  work- 
maaahip.  Bxehaage  far  Microscope,  or,  prcrerably|Poele(  A'chromatte 
Bpeetroseope.  Must  be  ia  perfect  order.— J.  W.  McKsllvk,  23, 
Jaaaary-street,  Maachester. 

Dynamo  to  light  90  and  80  lamps.    Ezohaage  new 

cushioa  tire  Safeties,  63  Haciaff  Ordiaary,  Harrison  Knitting  Machia«i 
or  part  cash.— BoTOXLt,  Ironfounder,  Leigh,  Laacaahire. 

Finest  Japanese  Ghraaa  Mata,  9  laxge  siae,  88hi.  \pp 

Min.  \  11  amall,  261ia.  bv  49ia.  Coloured  border*,  aew,  valas  Mi%. 
ExcMBge  for  small  Oas  Eagiae,  'or  good  Dyaamo.— PxaciraL,  Dea- 
bifh*tarracc,  Levaashalme,  Maaehestsr. 

'*  Bn^rUsh  Uechanio,"  n  Voli..  Vol,  XXXYI.  U> 

I.  taclasive,  cleaa,  nabonaJ*  ia  rood  coa^ittoa,  with  indices  com- 
)ta.    Will  exehann  for  ^-plale  Oawera,  or  anything  to  value   60a. 


1.11 

plate.    Wiu  exeiwaee 

—A.  ROWLXT,  11,  Clo 


street,  Macclesfield. 


Splendid  1|  oushien-tifed  Safety  Bicycle,  balls  all 

over,  ball  socket  steering,  cost  £16.  Little  used.  Excbaage  good' 
Screw-cutting  Lathe.-3,  Airadateatrect,  BecIaahiU. 

**  SoltaapifU'a  Vorainr    and   Maohanleal 

MANirouTroM,^Vol.  IV.  Alao  "Every  Man  his  own  Mechanic." 
Exchange  Laatera  Slidea.— B.  P&aTaiDoa,  Kelaey,  Ipswich. 

Wlli  exchange  90  fiist^«lass  Lantern   SUdea  tor 

Watkia's  or  Decoadau's  Photometer,  good  sceaie  background, 
revolver,  or  aaythiag  naefal.  Oflcra.— O.  ArPLBToir,  Priaatgate.  Dar- 
liagtoa. 

Bdiaon    BCisieosrapht     foolscap    sfse.    Prints. 

thoaaaada  of  copies  from  oae  writiu.  Best  redumieatiag  device  ever 
iavsated,  coatfOs.   What  o An  S- LaKaxaToa,  lUttar,  Sheffleld.  ' 

M^m  Air-Qnn  (No.  3),  complete,  with  pincers,  daft», 

slog*.  8f  leadid  weapoa  for  indoor  or  outdoor  sport.  Not  a  toy,  oopt 
afts.    Vfhat  effers  ?— i«*.if asaroir,  Hatter,  ShelRsld. 

Oaokoo  Olook,  natural  tone  euokoos,  wings  opea 

and  close  automatically.  In  handsome  carved  caae,  aew,  Just  cost 
lOs.    What  offers  ?— LaMMaTow,  Hattar,  Shefflsld. 

Small  Treadle  Isatha*  6in.  oentre,  8ft,  wooden  bad, 

two  T  rests,  oae  bee-plate,  oae  cnuck.  aad  several  othar  toola^  all  Im 
good  condition.    Exch*age  Poliahiag  Lathe.— Below. 

Hahogaay  box  Oamera*  8|  by  81.  double  lenses,  very 
bowerfU,  aad  ataad,  bj  Oox,  Lmuloa.  Bxahaaga  Modal  Bagiao  or 
horisoatiu  sUde-valve  Cyliadar.— Balew. 

.   Gajnea.— One  Hone  Raoing  Oame,  oomplete.  soat 

I6a. ;  one  miaiature  Bagatelle,  complete,  coat  10s.  j  oae  Crvstal  Board, 
and  Marblea,  complote,  coat  2a.    Exchange  aaythiag  uaefnl.— Below. 

'*Boyal  ninetrated  Hlatory  of  Bngland," 

bound  ia  morocco  leather,  brasa  edges,  by  J.  Mordock,  Loadoa,  eost 
£4.  Bxehaage  aaythiaf  aseful.— P.  Mvcats,  2,  Bowles-place,  Whet- 
stoae,M. 

Win  exchange  superior  Pnenmatio  Bell,  4ia.  googt 

aad  three  electric  pushes,  for  Silver  Albert  value  14s.  OflTers  30  Lt. 
Armature,  completih,  bruah  holdera,  wood  pattenuw— Hcaar,  1, 
Osborac-placc,  The  Dowas,  Bowdon,  Cheshire. 

Demon  Camera,  lamp,  book,  loUer,  and  bags,  oost. 
ea.  8d.,  nearly  aew.  WIU  cxchaagc  Book  ar  PriatiaK  Prasa.— F.  O.. 
Milks,  Deviiea-road,  Saliabury. 

Wanted,  fixst-dsss  Safety  Biar«le.    Exchange  |«hone 

rompouhd  ENoiax,  £6,  or  i>horaa  Eagtae  with  BoUer,  £8.— Particu- 
lars C.  ADAiu,  Beverley-road,  Colchester. 

New  polished  oak  Baael,  Mt  hifrii.    Exchange  for 

Rubber  roller  ilaad  Wringer,  la  good  ordor.-^'.  C.»  40^  Upper  Wcst> 
bourae-strect.  West  Brightoa. 

•    DonUe-barrel  Onn,  in  case,  oost  £10.    Exchange  for 

good  Safety.— Full  particulara  Eastacoh,  18,  Loag  Wy  re -street, 
Colchester. 

New  Pnlvennacher  galyanio  Chain  Battery,  190 

cells,  haadles,  complete,  two  throe-wav  ball  twitchea,  quaatity  static 
eleetrieal  apparatus.    Uwful  oflbrs.— E.  W.  Tointo,  Aylesbury. 

Will  exchange  Cottam's  1891  '*  Oharte  of  the  Con- 

STiLLA'noxa,"  r^uced  scale,  for  rood  Touriat  Tslsacope.— BasaxTr 
83,  High-street,  Stoke  Nrwiagton,  N. 

Exchange  good  Hand  0«mara,  holds  IS  quaxter 

platea,    simolc    changing,    re«CUia«ar     traa,    fladcr,     time    aad 
■iasUntaneous  «hutt«r.  cost  70s.    Want  Slide-rest,  Laths,  Chucks, 
DrUls,  Tools.^P.,  11,  ExehaafS-street,  Blackburn. 

Exchange  Blectrical,  Meehanieal,  and  Bngineerinflr 

Books.  Waatsd,  oa  Arc  Lampa,  Talephoay.  aad  lacaadeseeat 
WiriajT:  alao  Kempo'a  TMtiaf,  Thompaoa'a  Oyaamo,  *e.  State 
booka  repaired  ia  exchaago^-><;.  B.,  Charlbnry,  Oxoa. 


Wanted,  7-octaYe  Cottage  Pitto,  by  gooA  maker,  in  «x- 
chatogafbr  gmi«la#  Ormoade  BararrT  BievcLa,  ia  spleadid  eoadttioa, 
a  aew  aad  aaperioi  Dyaamo,  aboat  809  p.,  aad  very   fineCuMar  by* 
,  f6»  Salgrate-road.  Shei*       ■    -     ■    - 


OavoU 


lad  aape: 
.—a.  Bai 


not 
aowv. 


Salgrave-road,  Shepherd'a  Bush,  Loadoa. 
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Ooil-— Large  mj  powerfol  Vedioal  Coil,  with  battery, 

cott-tOs.  Wantrd.  Dyausio  or  Optinut,  R.B.  lcat|(l  pl>^t«}*  Pv> 
ticulart.— WiLLcrtu,  Shrubbery,  Dndlcjr. 

Two  tlow-oomboBtioii  StoveSi  mnall  iron  Safe,  bronied 

Hall  oil  HMtinf  StoTe,  Mreii-atrlB|c«d  Baajo,  pUtfd  rim,  M  brackeU, 
qouitltr  aMfar  Pnraitvrc  Eschui|r<  Safctj,  or  offert  —J.  SAirromD, 
CambrMKe-atreet.  AjlMSary. 

Bright  yertioal  Model  Sngrine,  Sin.  bore,  4in.  stroke, 

bright  Koremors,  turned  flywhocl  asd  DvUay,  tha  b«tt  of  workmaa- 
thtp.  Valuable  exehaaKt.  Pair  of  covpied  Horiieotal  Model  Eajrinei, 
cut-off  near  direct  from  p^vcraon,  3in.  bore,  4|ln.  etroke.  brlfht 
vvroeri,  the  br.t  werkmaashlp ;  made  for  exhibltioa.  Talaable 
ezebanffc.— W.  D.,  Lcedt- terrace^  279,  St  PhUip'e-road,  bhelReld. 

Oranl  ijliB.  eoale  Kodal  LooomotlTe  Bnffine 

»iid  Tra  ]cr,  Flylag  Dntchmaa,  perfect  workiax  modal,  buUt  bj  loco* 
motive  raenacer.  aad  made  refcardlete  of  eoat ;  boiler  Md  flrebos  and 
tender  aU  liTeted.  3ft.  ftla.  long,  eeet  £400.  Half  caah,  half  exehaage. 
— W.  D.,  Lcedt-tcrraee,  179,  St.  Philip'*- road,  Sheffield. 

Good    Model     Sngine.     hoiisontal,    alide-ralTe 

Jrlinder.  )Ia.  by  Ita.,  fiood  condition,  eoet  21e.    What  offer* ?>^OKii 
krr*^  ^  Ashbartoa-t«rrMe,  High-etreet,  Plalctow,  B. 

Handsome  Medioal  OoU  and  Battery,  portable. 

ia  caw;  4  doable- Dole  Telephone  Reeeirer*.  Want  Sliver  Albert,  or 
ofiira.>-l.  Great  Weetcm-road,  Oloueecter. 

Violin  and  Bow.  email  Magio  Lantern  and  Slides. 

Eichi.aK'-  M'<<ica1  B«ttrry,  Portable  Electric  Lamp,  or  anything  atc- 
ful.— LiLi  T,  36,  Colaton-etreet,  Brietol. 

Wanted,  S:»inged   Dulcimer,   in  ecohanire  for  good 

Mcond-hand  Boyal  OaoAH  xtti,  perfect,  original,  cost  42a.— W..N&iaai, 
Waterloo,  Cborley,  Lane. 

03en  in  exchange  for  polished  oak  B%ttery  Stand. 

value  10.  6d. ;  mz  leroea  terminals,  parte  for  Letheby  photometer. 
Wanted,  old  bra««.— Caastea  and  Cbxzld,  Che.ham. 

Tinfoil    Phonograph,     oat     of     repair,    two 

^■aphragma.  alao  amall  model  H  armature  motor,  new.  Exchange 
anything  —S.  RtCH4ao8oii,  197,  Normanton-road,  Derby. 

JSIOO  Provident   Asaoolation    of  I«ondon 

Bono,  over  £S  paid,  in  exchange  £4  lOa.  value,  tricycle,  bicycle,  or 
invalid '■  perambulator.— L4,nx,  Tytberington,  Prome. 

Wanted,  a  good  Poztablp  Forge  (orFanFoive).  State 
mkke  aad  aiie.   Bxchange.— A.  J.  S.,  194a..  M are-atreet,  uLackaey. 

Nioe  Model  Horiiontal     Bnsine,  sUde-yalre 

cyliad^i,  iin  l^wre,  1  Jin  stroke,  with  pump,  in  good  working  order, 
valae  23*.    Ex  change.    Phete  and  particular*  aeat.— Below. 

Model  Bngrlnee  and  Boilers,  separate  'parts  ; 

caatmge,  rough  or  Iniahed ;  cameree,  lensee.  Ac.,  exchanged  on  beet 
terme.— Kaoixisa,  7ft,  Saat-read,  Watt  Ham  Park,  E. 

Printing  Preea,  iTlb.  Soman  tm.    Alao  other 

trpe.  ftimiture,  le  vie,  braaa  rule,  fto.  Preae  all  iron,  print*  6  by  6 ; 
ajao  R.R.  leas,  good  maker,  6  by  4,  auit  hand  camera,  Waterbouaa 
atop*  and  lastaataueoua  abutter.  Bxchaage.  Waated,  Portable 
Por^t*  or  Bellows  and  Drilliav  Machine.  Write  only.— Uaxaixa,  10, 
Talbot  Maaateaa,  Muaeum-atreet,  W.C. 

Dynamo.  60  vo^ts,  18  ampirea;  Engine  for  same; 
are  lamp,  iaeaadeaceat,  for  good  Oaa  kagiae.— Tarux,  9ft,  Clifford- 
crtoeeat,  Southamptoa. 

Canary,  ooek,  and  Cage,  cost  lOs. ;  Bagatelle  Board, 

coat  Ifts. :  Oenta  9ct.  Gold  Bing,  with  haadsome  atoac,  ooat  Ifta.  i.Oold 
Pia,  coat  fta.  6d.— Below. 

Vew  Olothes  Box,  80in.  long,  Slin.  wide,  ISin.  deep, 

braaa  lock,  coat  3ia.  Offers.  Stamp  for  reply.— F.  Aaraoa,  Tae 
Craacaat,  Stamford- hUl. 

Priae  Onp,  beantifolly  ohased,  silver  plated,  gilt  in- 

alda  (S  haaeles),  8la.  hi<h.  Bxehaage  30a.  worth  of  Poultry.— 
DvMCAjT,  11,  Oruady-stree^  Loadoa,  K. 

Hand  Planlnff  Maohine,  planes  8fL  by  lOIa.  by 

8,  ▼sine  £12;  Dynamo,  lOOc.p.,  value  £7.  Exchaafa  Pnraitura  to 
▼alae.- FaaoK.  Cooaa,  King-atreet,  Southaaa. 

Qem  Air  CHin  (No.  8),  a  splendid  weapon  for  in- 
door or  outdoor  aport,  with  pincera,  darta,  and  alugs.  Coat  price  3Sa. 
What  offers  ?—Aacaaa,  Chesterton,  near  Bicester. 

Safety,  8ax>erior  Corentry  rear-driTer,  enamelled, 
plated,  accessories.  Aeoept  exchaage  to  ralac  £0.  rartioulara— O., 
47,  Arbery-road,  Bow,  Loadoa. 

A  q>1endid  |-plate  Iiena  and  metal  double  Dark  Slide. 
Exchaage  for  4'plate  Staad  or  aaythlag  Photographic— Mat  (bolow). 

D  Piccolo,  six  white  metal  keys,  ifory  monthplece, 

aad  tuaing  alide.  Exchaage  with  above  for  7  by  6  leaa.— A.  Mat,  f , 
Ciiaaoott-atreet,  Orange  road,  S.E. 


TEE    SIXPBflfHT    SALE    COLITME 


AdMrtia&mmtt  art  int^Ud  in  this  column  at  tht 
rats^o/  6d,  for  ths  first  16  ufordt,  and  6d,for  §9try 
iUCcmUng  8  words. 

Vsm  niortnted  Pklet  list  of  Screws,  Bolts  and 

Wora  for  Modal  Work,  drawn  to  actual  alaa.  aeat  aa  raaalpt  af  atamp. 
— ICemau  Coaaa,  IS,  Kirkf ata,  Leeds. 

Millar's  Bleotrio  Depot,  14,  Deanagate,  Maa- 

ehaater.— Best  of  tverythiag  olactrioaL    Larg*  ataok.    Law  prieaa. 

CbtaloguaaSd. 

Wheel-outtinc  and  Divldinjr  to  it  iaefaM  dia* 

Matef,  ia  braaa  oaly.— Ciaaa,  Ballada-atreet,  ttuaalet,  Leeds. 

Ihr.  Allinson  writes  :^**  Oonsult  Fonmet  re  Bre- 

ahtht  aad  Spectaolaa."      Fee  8a.— 18,  Beatiaek-strset,  Maacheatar- 
aquare. 

Manchester  Bleotrioal  Stores.— Bbvtlbt  and 

Co.,    17,   Nevrtoaauaet.     Bella,   Cella,   Wires,   Fittiaga.    Bast  and 
cheapest. 

Gheo.   7.   Ohntter,  Engineer,  Birmingham,  oldest 

aatabliahad  works  ia  the  trade.    Bleetro  platlaf  aad  Poliahiag  Plaata. 

Dynamos,    highest  effldenoy,  Tats,    fittings,   and 

every  requiaite  for  Platmg  aad  Poliahiag  all  aMtala.    Batimatea  dree. 

'*He&t  ia   Simply  an  Overflow  from  the 

EiXTH."      Poat    3d.— HuaruasTa,     Camoria-atreet,     Kiag'a-road, 
FStlham. 

Mackies.  Limited,  Sole  Mannfaetareis  of  ICaokie'i 

FaUnt  Spring  Pulleys,  7U,U00  in  uw.    Berka  Iron  Work*,  Reading. 

J.Leaney  and  Son,3CoaldingLetter'3Canafaoturers 

16,  Langton-road,  Brixton. 

Military  Moustache  rapidly  and  seoretly  prodnoed. 

Talaable  recipe,  poet  free,  7d.— Harria,  Hightowa,  Crewe. 

Write  for  Klnff,  Mendham,  and  Oo.'s  (Bristol) 

aaw  IkiueTaaras  Oitaloovb,  ftd.    Aekaowledged  to  be  iavaluabl* 
•taamateara.    See  froat  page. 

"The  Wimshnrst  Maohine,"  by  W.  P.  Ifend- 

^B^  givea  theory  of  acUoa  aad  asaay  axperimeata.    Past  firaa,  lld^ 
Stao,  MaxBBAii.  aad  Co. 

Telephones,  Carbon  Transmitten,  and  parts  of  same. 

~Xtao,  MaaDK4K  aad  Co.,  Brlatol  [aee  froat  page). 


B.8.  Dry  Battery.— See  Kr.  Bottone's  opinion  on 

page  IT.    Beat  aad  cheapeet  battery  yet  produced. 

Watkin's  Bxposnre  Meter,  a  thorooghly  rdiable 

iaatrumcnt  for  photographers,  price  lAs. — FlXLO,  Suffolk-atreet,  Bir- 
mingham. 

WatUn's  Meter.     Send  for  particnlan  and  testi- 
monials f^om  exoerieneed  photographera  in  all  parte  of  the  world. 


Kidney  Oomplaints,  stone,  graTel,  i 

ttanic  rece--'  —■'  ^^' '- — ■^—' •»— - 

well-road,  8, 


>tion. 

Botanic  recewt,  aad  tiHX  iaatnutloaa  7  atampa.— Boraaic,  108,  Stock 


Name  Plate,  9  by  4in.,  engraTed,  ia,  ed. 

Aay  aiie  to  order.— Oiucaa'  EMoaaviwo  Woass,  Readiaf. 

Brass  Window  Plate  Mannfactarer.— Any 

ahape  or  atyle  engraved,  complete.    Loweat  prieaa.— <iiLBaa'  Bx- 
oaavtaa  Woaaa,  Beading. 

Stencil  Plates  for  saok,  box,  and  tiokst  marking. 

Bruahee  and  inka.— OiLaaa'  ExaaariXQ  Woaaa,  Readiaf. 

Dynamo.  10   oandles,   Kta.;  90  oandlee,  95s.;   80 
eaadlJas,  28e.    Liat,  oaa  atamp.— D.  WabTOX,  Hebdea  Brldgo. 

Dynamo    60  eandle,  45s.;  80  candles,  70a.;    180 

eaadlee,  90a  ;  200  eaadlea,  160b.    Liat,  one  atamp. 

Dynamo,  Muidhester  trpew  lingarmatoxe,  800  eaadlea, 

£14 ;  400  eaadlea,  £18 ;  000  eaadlea,  £21.    Liat,  oaa  atamp. 

Patent  BqniUbrium  Arc  Lamp,  100  candles  and 

upwarda  from  fiOe.    Liat  aad  eagraviags,  oas  stamp. 

Dynamo  Wire  from  Is.  per  ponnd ;  Lainps  from 

as.  sach;  Puachlags,  fte.- D.  Walvom,  Eaipneer,  Heblen  Bridge. 

Machinists'  and  Amatenrs*  laathes,  straight 

or  gap  beds,  plain  or  screw -catUn|(.    Uet,  see  below — JaaaaTT. 

Pans,  Slide-rests,  Machine  Viees,  Hand  Bests,  Beds, 

Standards,  ttc.    List,  3d Jaaairr  Quasa-strset,  Leicester. 

Astronomioal.— Object-glasses  aad  general  optical 

glasiag  for  the  trade.— CLaaaaox,  3^  Bartlett's-biuldtaga,    Holbora 
Oircua. 

Astronomical  Telesoope,  by  DoUond,  four  eye- 
pieces, oa  braaa  table  etaad.    Coet  £32,  priee  £13 10a.— CLaaaaow. 

Astronomical  Telescope.  &>Ionum's,   £6  tele- 

eoope,  oaa  day  aad  oaa  aetro.  eyepieee,  £i  lOa.— CLaaxaoa. 

Universal  Equatorial,  by  Home  and  Thom- 

thwaita,  auit  ftia.  teleeeope,  £10;  emailer  eae,£3  ISe..— CLaaaaoa. 

Transit  Instrnments.    scTeral    by  Tronghton, 

Browaiag,  Tulley,  Ac,  ia  perfect  a^luatmeat.— CLaaaaox. 

Astronomical  Telescope,  with  4ln.  objeet-glaM, 

by  the  old  W.  Wray,  £38.— CLaaxaox. 

Astronomical  Telescopes.— Serenl  second-hand 

Teleeeope*  of  varioua  aiaea.— CLaaaaox,  36,    Bartlett'a-buildiaga, 
Holbora  Circus,  Loadoa. 

Theodolites  and   Xaevels,    by  Tronghton  and 

Simras  and  other.,  for  sale.    Some  lent  on  hire.— Ctaaaaox. 

Microscopes,  binocular  and  student's,  seyeral  by 
Beck,  Roea,  Crouch ;  alao  objeetivee  aad  apparatua.— CLaaaaox. 

Dynamo  Wire,  high  oondnotiTity,  double  cotton 

covered.  Sample,  Id.— F.  E.  HoLtowxT,  SS,  Summerfleld-creaeeat, 
Birmingham. 

Bnbber    Monosrams,    9-letter,    Od.    per  dos., 

aaaorted.  Uaual  price  Ta.  6d.  —  Paxxxxarox,  Feuataia-atreet, 
Bradford. 

Model    Steam    Bnglnes,    Photo.  Apparatus, 

general  Optical  Oooda.  Catalogue  3  atampa.— Faaxcoia,  Rylaad- 
road,  Birmingham. 

Xinbricators,  TalTcs.  Oocks.  and  Fittings  for  Steam, 

Water,  and  Oaa.    Allaliee  aaddeaoripttoaa.'— Oaxax  axo  Bocldixo. 

Injectors  and  Inspirators,  new  and  second- 

baad.— Gaauk  axs  Bodlsixo,  31,  Feathcratoae-atrect,  City-road, 
Loadoa. 

Dynamos,  Tertieal,  dmm,  i-lighta,  £8  lOa. ;  S-Ughts, 

£ft  i  B-lighta,  £8  lOa. ;  lO-lighta,  £8.— H.  Joxaa. 

Dynamos,  ICanehestor  Gramme  type,  wrought  cores, 

lamlaated  anaatarea,  hi|rh  oflclaaey,  from  alx  llf  hta  upwarda.— H. 
Joxaa. 

Dynamos  for  gas  engfauB.    Uoton  from  l-«)  to 

4B.P.   Dyaamo  list,  one  atamp.— H.  ioxat. 

Dynamos  from  80s.   lighting,  plating,  storiBg,  *e. 

-H.  Joxaa,  14,  High-atreet,  LambethTs^K. 

'*  Bleotroplater's    Handbook."  8s.    free.    Ail 

requiaitea  for  electro- pialiag.  Liat,  atamp.— Box x it,  19,  Avenue 
road,  Lewiaham. 

Cements  and  Oompositions,  waterproof,  fire- 
proof, acid  proof,  elaatic,  for  wood,  iroa,  elotlt,  atone,  leather,  mc. 

W.  N.  Bryant,  70,  Nethexgato,  Dandee,  maker  of 
the  above,  iarites  correepoadeaee  with  amateurs  or  professioaals. 

Tarn  o'  Shanter  Bones. — ^Flne,  tnA^inm,  sharp 

qualitisa— raaor.  kaifo,  Joiaar'a— la.  Sd.,  la.  Sd.,  aad  3a.,  accord  iag  to 
nae,  poat  free.  Try  theee  faaMua  haaea.— Tak  o'  Saaaraa  HoxaCo., 
Dahaore,  Stair,  Ayrshire. 

Silvered  G-lass  Specula  and  Plats,  any  sixe, 

flrat-daaa  work ;  moderate  prieee.— Mat,  Hadleigh,  Suffolk. 

Brass  Labels.— Blanks  in  aU  metUs  from  Is.  6d. 

100.— Basaa  Baoa  ,  S3,  Great  Suttoa-etreet,  Clerkenwell. 

Unpublished  Manufkcturingr  Becipes  (with- 

nnt  plant).  Proftta  cnormou*.  7,800  te«timoniala.  Liata  free.- 
Stakisy  (Box  1),  Billaon-atreet,  Poplar,  London. 


Piles  Cured  First   Application.  —  Fftlmer's 

Indian  Ointment,  boxea  la.  l|d.,  poat  free.— Citapel  terrace.  West 
Auckland,  Co.  Durham. 

Brass  Model  Bnglne  Castincrs.- Horizontal, 

Locomotive,  Beam,  Vertical,  Launch.    Liat  3d.— Wood,  Dalley-strest, 
Bronghton,  Manchester. 

Siffn-Writinv  Made  Basy;  also  diagrams  for 

marking  out  eight  fuH-siae  alphabets,  Is.— CouLTxaas,  Oarliagtoa- 
strset,  Bath. 

Decorators'  Stencils.- 100  for  Ss.  6d. ;   00  large 

sheet^  complete  stock-in-trade.  —  CoOLTXaao,    Oarilagton-atreet, 
Bath  (late  Bournemouth). 

Fretwork,    Carving,    Repouss^    Designs.— 100  of 

either,  la.;  300  Turning  Deeigna,  la.— <^(7LTaaan,  Darliagtoa-atreet, 
Bath. 

Caatinffs  of  THonxontal,   Yertioal,     and    Launch 

Engines— aingle,     double,     or     compound.    List,    Btamp.— Patbkt 
LiuUT  Co. 

Qas-Bnglne  Castings,  |H.P.  oompreaaion.  Work- 
ing drawing,  fte.  lUuitratiun  aad  particulars. — ru>  Patbmt 
LlOXT  Co. 

Amateur's  and  braasflnisher's  Drill  can  be  fitted  on 

any  lathe.    Design,  1  atamp.- Tuc  Parixr  Lioax  Co. 

Model  Engine    Castings    and    Toole,   also 

aeparate  parte.    List,  1  atamp.— Taa  ParaxT  Lioxt  Co. 

Self-generating  (Hks  Lamps  for  domestic  or  ordinair 

Surpoeea.     Liat.— Patixt  Lioxt    Co.,    Mary-itreet,  Oldhun-road, 
Laa  Chester. 


Mixing  Paints.— A  new  Book.  Oontains  600  ftaas 

reeipea  aad  laaUaetioBa  for  mialac,  makiag,  aad  uiiaf  allkiaiasf 
paiats,  eoleura,  oils,  Sa.  Frsa,  la.  8d^  J.  Toaua,  Qaaa'a-roai, 
Barafday,  Torkahlro. 

French  Polishing,.  Bboidsfag,  Slali^,  TaniA. 

lag.dko.  A  New  Book.  Caatalaa  600  trade  reeipea,  with  iaalneiiM 
aad  detaila.  Free,  la.  Id.— J.  ToKUX,  Qaaaa's-road,  Banalay,.TaA- 
ahiie. 

Fiwe  Hundred  Trade  Secrets.— A  Hew  Book. 

Coataiaa  SOO  workahop  reeipea,  laatruetioaa,  naafol  ta  evary  naiei. 
Free,  la.  8d.— J.  T0KX.IK,  Qnaxa'a-road,  Baraalay,  Torkahirs. 

Brass  Lacquering,  Bronaiag,   fte.  —  SO  T^sdi 

Seereta  aad  iaatraelioaa,  ttm  ia.  Sd.— J.  Tomu,  Qaaaa't-tssd, 
Baraalay,  Terkahire. 

Castings.— ITew  mastnilea  Ostalogse  of  waMt 

Laaaeb.  HoHaoataL  aad  Tertieal  Bagiaa  CaatiagL  Ldha  1^ 
DriUlag  Maehiae  CSastiaga,  1  etaxap.  —  ToHtni,  Oaeaa's-isad. 
Baradet,  Torkahfra. 

'W'ater-Motors  from  Ss.  each.    Cheapest  aad  best 

powar  for  driviag  all  light  maehiaery.- Wax,Tox.    Below. 

Water-Motors,  |H.P..   prioe  lOs.   list  stam^- 

Waltox,  9,  Qaeea  Aaaa-atreet,  Stoke-oa-Traat. 

Screws,  Bolts,  aad  Nuts  for  Hodel  WodL  Lufi 
lUt,  88  iUaatratloaa,  3,800  varietiee,  Sd.— BvTLaa  Baoa. 

Screws,  terminals,  and  turned  parts  ia  large  qtu- 
titiea.— BuTuia  Baoa.,  Beatham-rond,  South  Raekaey,  Loadoa. 

Screws.— Special  quotations  to  large  bnyets.    Britidi 

Aaaociatioa  aad  Wbltworth  thraada  a  apeciality.    Bead  trade  eard.- 

BVTLBa. 

Splendid  complete  case  of  Mathematical  Draw- 

IKO  IxaraoxixTa,  cost  £5  10a.,  £8  lOa.- Mato,  13,  ConiTarotd, 
Clapham  Junctioa. 

A.  Williams,  Engineer,  Maaufaetarer  of  LhdoIi 

Eaaiaea,  Boilera,  Fittiaga,  aad  Pumpa.    All   requiaitaa  for  ^mm 
yacnta. 

Patterns  made  to  order.    Castings  supnlied  in  anf 

metal  from  euatomars'  or  atock  patter  aa.    Forglaga,  Plaaing. 


Work  executed. 

and  doaa  up. 


Bxperimental  aad  Ordini 

Alteratloaa,  rapaira.    Braaawork  laeqnar 
wood  or  Iron. 

Bngines,  compoimded  aad  condensed,  Frapellenasd 

Shafta.    Photo,  cabiaet-etxc,  la.  6d.— 48,  Columbia-road,  Loadaa,  B. 

Violin  Strings,  finest  twisted  sUk,  dumbOitr  ua- 

c<}ualled.    Twelve  flrata,  la.— S.  CLaaax,  Wormweod-hlU,  Kittaa 
Ltndaey.  ,  ^_     ,^„ 

icwt.  Bessemer  Steel,  I  doe.  Iin.,  Si.  8l-«8, 

Upper-atreet,  lalington. 

Icwt.  DUmond  Safety  Parts,  well  assorted  ia 

rough,  fta.    Bargain.    Ba«  free.— Addreaa  ae  above. 

81n.  centre  I<athe,  6ft  6in.  bed,  with  crank  shdft  u4 
flywheel,  mandrel  aad  iroa  heada,  aSe.— R.  Hiaoxs,  lQ»t  Bsdfard- 
street,  Cardiff . 

Physiological  lUustrations,  with  en>laaatiaa|L 

Bpeclmea  copy,  two   etampa.— Addraaa   MaTrtaLS    LtuT,  Bex  »i 
CoUtoa-atreet,  Brietol. 

"  Bnglish  Mechanic."  since  June,  1890.   Offen, 

cash  or  exchaage.    Wanted,  Midesworth,  Templetea.— P.   Woass, 
Juaior,  Stowmarket. 

Soapmaker's  Ouide,  including  dry  soaps,  blMebiw 

fata,  fte.,  la.  Od.    Liat  of  praetieal  reeipea  free.— Oaaroara,  Chaats^ 
SheMeld. 

"Science  Gtossip,"  seTeral  complete  y«eM,  «a- 

boaad,  alao  odd  aumbara,  far  aala^  cheap — Si.asax,  Cank-iirssi, 
Leiceater. 

Arc  liSmps,  from  1  to  10  amps  and  50  volts,  iron 

£2  to  £10^— BaavKoxT,  101,  Nunaery-laae,  York. 

Bicyde  Cement.— One  pound    veiT  best  Bioyole 

Cemeat  aeat  free  for  oae  ahiUiag.— Addreaa,  Roea,  ftorthsDartaa. 

Harp,  double  action,  by  Sohwien,  £17.— AUreas, 
Haar,  31,  Markham-street,  Chelsea. 

Anti-fHctlon  Boiler  Bearings,  complete,  /<vla^ 

with  craake,  puUeya,  16a. ;  4|  areular  Saw  oa  apiadle,  3e.  6d.-Beio«. 

4in.  centre  Lathe,  new.  iron  heads,  T-vert,  sockitk 
treadle,  complete,  with  Iroa  wheel  oa  crank,  a6s.— Below. 

Iron  Lathe  Bed,  planed,  standards,  slide-rest,  wb^ 
crank,  T-rest,  socket,  aome  toola,  46a.  —  Trrrixo,  Paiaswiek, 
Glouceeterahire. 

Pale  Ale    Extract     (non-intoxicatiM),  flwata 

appetit^  aseiBta  digeetioa.  Recipe  free.— Addreee,  Puraaa,  lai 
Rutlaad-atrcet,  Chorltoa-oa-Medloek. 

Oood  cheap  laathes,  plain  or  screw-cutting,  lovaik 
pricee.— Aaraoa  HaLLa,  Tool  Worka,  Great  Tarmouth. 

Bzight  exhibition  Model  Horlaontal  Bngine,  Sin. 

bore,42in.  etroke,  pump,  and  bright  gnveraora.  bright  Aywhedaaa 
pulley,  the  beat  workmaaahip :  eoat  £16.  Price  £s  10s.  oa  naL- 
W.  D ,  Leeda-terrace,  »9,  St.  Philip'a-read,  Sheffield. 

Bngine.  horisontal,   iH.P.,  governors  and  paap» 

baif  aia  £6.— H.,  68,  Penwick-road,  Beat  Dulwich. 

9H.P.  return  tube  Iiaunoh  Boiler  for  sale,  cheap, 
with  or  without  flttiag*.— Apply  Mr.  Baaox,  Hamptoa  Wick. 

Bleotrioal  Ghoods,  lowest  house.    Price  list,  one 

atamp.— H.  U.  HxaowoaTa,  191,  High-atreet,  Poplar,  Loadoa. 

Box  8doz.  'arsorted  Cycle  Screws   and  Nuts 

S-16  and  |,  3a.  6d.— St.  Gxoaox'a  Ctclb  CoaraXT,  Upper-atrsew 
lalington. 

SH.P.  vertical  Engine,  in  good  working  order.   Also 

Injector,  in  good  order.  Bargaina.  Cheap.— F.  Wibiaaiaa,  Baau- 
bury,  Wilts. 

Becipe  for  Preventing  Inorustation  in  Steim 

Boilers,  post  free,  Is.  6d.— P.  WiLLsaiaa,  Ramabnry,  Wilts. 

Fint-class  6in.  centre  woodtumera*  or  brassflnishen* 

Hbadstock.  haa  four  apeeda,  the  Unrest  «|in  dia.,  aU  iroa  m***^ 
measures  over  aU  ISin  ,  as  nsw,  30a.— P&TaiCK,  Bagiaeer,  Cbeimi- 

°  Boilers,  new.  ia  stock,  18in.  vertical  £9,  without 

mountings,  horixontM  typea,  from  3(1.  «lia.  upwards. 

Boilers  of  the  loco,  type  will  be  made  by-Kessn. 

Not,  Launch  Boiler  Makers,  Hytbe,  Colchater. 

Model    Engine    Castings,    cylindeis,    po^ 

ecceatrica,,flywhtfela,  rough  or  flnuhed,  lateat  dcalgna,  iron  or.oraM. 

Write  folly  st%ting  what  you  r^ouire,     B«^i««* 

aentfree  by  return  — Exaixxxa,  76.  Baatrroad,  West  Ham  Park,  a. 

Medicated  Spirits  of    Petroleum  for  the 

Haia,  poaitive  cure  ibr  baldaeaa  and  acurl^  1*.  pint  can,  nee. 

Water -white     Blerosene      at     sumtner    pwoj. 

Guaranteed  aoa  exp'oaive  aad  fre«  from  amelL    Wtule  loftroui  urBs- 

Most  suitable  for  Church  aud  Domeetio  Lighfr- 

ixo.    Srad  for  apeeial  quot  lUon*  in  b  irrela  or  vaoa,  cheap. 

H.  Jones  and  Co.,  TUdacUstreet,  London.  B. 

Lamp  r«pa  rs  a  specialty.  GlaaefS,  wicka,  burners.  Corraaponaw»* 
iavitcd. 
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m  BXPIEATIOH  07  THE  HIOBO- 
PHGHE  PATEHT.-II. 

By  F.  0.  Allsop. 

lathor  of  *<  Telephonee :  their  Conitraotion  and 
Flltiag/'  <'Pxmotioal  Eleotrio-BeU  FitiiDg," 
"Elactric-BeUGoiifltraotioii/'  &o. 

INGE  the  apparently  untenable  nature  of 
oertain  olauns  in  tne  patents  referred  to 
is  the  last   article  can   only   definitely  be 


s 


6.  Orossley's  microphone,  or  any  compound 
microphone  with  more  than  two  pencils. 

The  Ist,  2nd,  3rd,  and  4th  of  these  may 
not  be  used  till  after  Jan.  20,  1893;  the  5th 
till  after  Sept.  16,  1892;  and  the  6th  till 
Feb.  1,  1893. 

Without  trespassing,  however,  on  any  of 
the  six  above-mentioned  claims,  l^re  are 
two  forms  of  the  microphone  transmitter  that 
we  can  legally  make  and  use.  We  can  adopt 
either  a  two-carbon  pencil  form  with  wooden 
diaphragm,  or  else  a  modification  of  Edison's 
(Fig.  10)  having  a  thin  iron  diaphragm  with 
platinum  contcu)t  in  the  centre,  against 
which  presses  the  carbon  block  on  the  end  of 
a  h'ght  spring,  somewhat  resembling  the 
Blake  arrangement.    Either  of  these  forms 


ends  as  shown  in  Fiff.  5,  which  represents 
full  size  the  fimshea  pencil.  Two  of  these 
pencils  must  be  made,  and  the  operation  of 
turning  down  the  ends  (which  is  best  done 
with  a  nand  tool)  must  be  performed  wiUi  con- 
siderable care,  as  the  points  are  eaoiLy 
snapped  off.  Having  completed  the  pendls, 
we  proceed  with  the  two  carbon  supports, 
one  of  which  is  shown  full  size  in  I'lg.  6. 
These  are  best  made  out  of  square^  carbon 
rod  of  the  section  shown ;  but  if  this  is  not 
to  be  procured,  they  can  be  filed  out  of 
carbon  plate,  such  as  some  old  battery 
plates.  Two  holes  of  the  size  shown  are 
drilled  on  one  face  to  receive  the  ends  of  the 
carbon  pendls,  and  another  at  right  angles 
to  it  (as  indicated   by  the   dotted  lines), 
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^Kided  by  an  actual  trial  at  law,  we  must 
^Wvfore,  failing  such  a  test  case,  consider 
ftflsedaims— or,  at  any  rate,  the  least  doubt- 
^  of  them— as  genuine.  The  special  parts  or 
i>^0tibodB  of  mounting  certain  parte  of  a 
luaophone  transmitter  that  we  are  not 
cntitldd  to  use,  or  which,  at  least,  it  will  be  as 
'«U  to  avoid  for  a  year  or  two,  may  then  be 
*nuned  up  as  follows : — 

1.  BUke*8  method  of  supporting  the  dia- 
Pn^by  spring  pressure. 

2.  Blake's  method  of  mounting  the  second 
V  platinum  electrode  on  a  spring, 

3*  Blake*s  combination  of  the  two  elec- 
""■^  on  springs. 

^'  Blake^s  special  form  of  adjustment. 

^^onnings'  transmitter,  with  powdered 
^^^oti  between  thin  or  thick  metallic  or 
•^-corered  diaphragms. 

^OL,  LlV^Ke.  1888. 


will  give  an  efficient  and  reliable  instrument, 
the  carbon  pencil  form  being,  perhaps,  the 
most  easily  made,  and  the  one  which  we 
shall  describe  first. 

Fig.  1  is  a  view  from  the  front  of  the 
complete  instrument,  while  Fig.  2  shows  the 
case  open,  disclosing  the  interior  construc- 
tion. Fig.  3  is  a  section  on  Fi^.  1,  some 
parts  being  in  elevation  and  some  in  section. 
Fi^.  1,  2,  3,  and  4  are  about  half- size, 
while  Figs.  5,  6,  7,  and  8  are  full-size, 
similar  reference  letters  denoting  similar 
parts. 

In  constructing  the  transmitter  we  com- 
mence first  with  the  carbon  pencils,  for 
which  purpose  we  procure  some  carbon  rod 
(such  as  IS  used  for  arc  lights,  but  not 
"  cored  ")  about  ^in.  in  diameter,  and  having 
fixed  it  in  the  lathe-chuck,  turn  down  the 


through  which  passes  the  small  bolt  that 
secures  the  supports  to  the  diaphragm. 

The  carbon  pendls  and  supports  being 
finished,  we  next  turn  our  attention  to  the 
diaphra^,  to  construct  which  we  must  pro- 
cure a  piece  of  well  seasoned  pinewood,  3}in. 
long  by  3in.  wide  and  ^in.  thick,  taking  care 
CO  eee  that  the  grain  of  the  wood  runs  m  the 
direction  of  the  greatest  length.  This  board 
should  be  well  sand-papered  down  and 
finished,  which  must  be  done  as  caref  uUy  as 
possible,  so  as  to  preserve  a  uniform  thick- 
ness throughout,  and  when  completed  be 
served  both  sides  with  a  coat  of  varnish  to 
prevent  its  subsequent  warping  from  the 
moisture  precipitated  upon  it  from  the  breath 
while  in  use. 

To  fasten  the  diaphragm  to  the  inside  of 
the  lid  we  require  two  clamps  (shown  half. 
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size  in  Fig.  4V  which  can  be  cut  off  some 
brass  roa  of  the  section  shown.  These 
clamps  are  3in.  in  length,  and  have  a  hole 
drilled  at  each  end,  through  which  pass  the 
screws  that  fasten  down  the  diaphragm.  To 
the  centre  of  each  damp  is  fixed  a  uireaded 
piece  of  brass  rod  on  which  runs  a  nut,  by 
means  of  which  the  pressure  of  the  pencils 
against  the  carbon  blocks  is  adjusted,  as  will 
be  shortly  explained.  It  will  be  noticed  on 
inspecting  Fig.  4,  that  a  grooye  is  cut  round 
the  body  of  each  terminal. 

Haying  made  these  clamps,  the  diaphragm, 
and  carbon  pencils,  it  will  oe  best,  before  we 
proceed  furtner  with  the  interior  construction 
of  the  instrument,  to  make  the  containing 
case  so  that  each  part  can  be  fitted  at  once  in 
its  place  as  it  is  nnished.  This  case,  which 
is  best  made  of  walnut  or  teak,  is  4  Jin.  by 
4in.  inside  dimensions,  and  2in.  deep.  The 
body  is  made  out  of  jin.  stuff,  and  the  lid 
and  bottom  of  fin.,  the  bottom  and  lid  haying 
a  mouldingrun round, as  ^own  in  the  illus- 
trations. The  lid  is  hinged  to  the  body  of 
the  case  as  shown,  and  m  the  centre  of  the 
lid  is  cut  the  mouthpiece,  the  opening  in 
which  is  l|in.  in  diameter,  and  is  surrounded 
by  a  moulding,  a  section  of  which  can  be 
oDtained  from  Fig.  3.  At  the  top  of  the 
case  are  fixed  the  terminals  marked  1,  2,  3, 
and  4 — Nos.  1  and  2  being  the  primary,  and 
3  and  4  the  secondary. 

The  case  being  finished,  it  must  now  be 
polished,  which  being  done,  we  can  proceed 
to  fit  the  different  pt^  in  it.  Eeferring  to 
Figs.  1,  2,  and  3  (a  a)  are  the  carbon  pencils, 
Cbb)  the  supports,  and  ^c)  the  diaphn^m. 
The  two  clamps  are  marked  {d  (i),  and  (//) 
are  the  two  adjustable  terminals,  stretched 
across  which  is  the  elastic  band  (A),  the  pres- 
sure of  which  against  the  carbon  pencils  can 
be  adjusted  by  turning  the  termmals.  The 
two  hinges  are  lettered  {g  g)^  and  (m)  is  the 
induction  coil  fixed  in  the  Dodv  of  the  case. 

To  fix  the  diaphragm  to  tne  lid,  a  thin 
section  of  cork  aoout  ^in.  thick,  and  as  wide 
as  the  clamps,  will  be  required.  The  clamps 
are  first  held  in  their  place  at  the  top  and 
bottom  of  the  diaphragm,  and  the  noles 
marked,  which  holes  must  be  drilled  of  suf- 
ficient size  to  allow  the  screws  (nn  n  n)  that 
secure  the  damp  to  pass  through.  The 
centre  of  the  diaphragm  must  tiien  be  marked 
with  a  lead  p|encil,  and  the  diaphragm  held 
against  the  inside  of  the  lid,  and  when  the 
pencil  mark  is  in  the  centre  of  the  mouth- 
piece, the  position  for  the  diaphrafi:m  can  be 
marked  by  running  a  pencil  round.  We  can 
now  proceed  to  definitely  fix  the  diaphragm, 
and  to  do  so,  a  layer  of  the  i^in.  oorx  is  laid 
between  the  diapnragm  and  lid  at  both  the 
top  and  bottom,  and  likewise  also  between 
the  diaphragm  and  damp.  The  clamps  are 
then  laid  on,  and  the  screws  passed  through 
the  holes  and  screwed  down,  when  the 
diaphragm  should  be  properly  fixed.  Do 
not,  howeyer,  screw  the  screws  any  tighter 
than  will  cause  the  damp  to  just  grip  tJie 
diaphragm,  and  see  that  in  tibe  screwing 
down  tne  diaphragm  is  not  warped  out  of 
shape.  If  the  dia^ira^^  does  not  appear  to 
set  nice  and  flat,  it  will  generally  be  found 
that  the  layer  of  cork  is  not  eyen,  and  this 
must  be  adjusted  until  the  diaphragm  is 
leyel. 

The  diaphragm  being  all  right,  we  next 
fix  the  carbon  blocks  and  pencils  on  to  it. 
To  do  this  the  carbon  blocks  must  be  laid  on 
the  diaphragm,  as  shown  in  Fig.  2,  and  the 
proper  place  for  the  two  holes  through  which 
pass  the  securing  bolts  be  marked.  These 
bolts  oonnst  of  Jin.  brass  rod  Ain.  thick, 
with  a  thin  flange  on  one  end  and  a  nut  on 
the  other,  as  shown  in  Fig.  8,  which  repre- 
sents the  bolt  full  size.  Two  of  these  milts 
are  reouired  one  for  each  carbon  block.  The 
holes  haying  been  bored  in  tiie  diaphra&;m, 
we  can  now  permanently  fix  the  carbon 
supports.  We  first  cut  out  two  pieces  of 
oork  as  large  as  the  supports,  and  i^^in. 
thick,  which  pieces  we  lay  6ne  between  each 


carbon  support  and  the  diaphragm.  The  two 
bolts  are  then  passed  through,  and  eyery- 
thing  inspected  to  see  that  all  is  right.  The 
carbon  pencils  must  fit  loosely  into  tne  carbon 
supports,  with  the  amount  of  dearance  shown 
in  Fig.  2.  If  eyerything  appears  correctly 
in  place,  a  mark  should  be  made  round  each 
support  to  denote  its  place,  and  this  being 
done,  the  different  parts  are  then  slipped  off, 
a  thin  coatiDG^  of  not  Front's  elastic  glue 
applied  to  both  sides  of  the  cork  layers,  the 
parts  quickly  replaced,  and  nuts  on  the  bolts 
run  firmly  down.  These  nuts  must  not, 
howeyer,  be  run  down  too  firmly,  otherwise 
the  carbdn  supports  may  snap,  and  it  is 
adyisable  to  use  a  metal  and  a  leather  washer 
under  each  nut,  the  leather  washer  being 
nextto  the  carbon  block.  This  part  of  the 
microphone  is  now  complete,  and  would 
speak  fairly  well  as  it  is,  except  that  it  would 
be  subject  to  disagreeable  rasping  and  other 
noises,  owing  to  the  yery  loose  contact 
between  the  pencilB  and  blocks.  To  obyiate 
this,  therefore,  it  is  necessary  to  haye  some 
method  of  adjusting  this  pressure,  and  also 
of  keeping  the  pencils  pressing  against  the 
aides  of  the  holes,  which  ^yes  better  results, 
and  also  enables  the  yertical  position  of  the 
diaphragm  to  be  retained.  There  are  many 
ways  of  doing  this, — either  a  bar,  the  face  of 
which  is  padded  with  a  thick  layer  of  cotton 
wool,  can  be  stretched  across  the  two 
adjustable  terminals,  or  a  light  spring  may 
be  used.  It  is  posidble,  also,  by  siying  a 
special  shape  to  the  supports  and  carbon 
pencils,  to  do  away  with  any  necessity  for 
spring  pressure ;  but  what  giyes  yery  good 
results,  and  is  best  suited  for  our  present 
purpose,  is  the  elastic  band  adjustment,  as 
shown  in  Figs.  2  and  3.  This  band,  which 
should  not  l>a  a  yery  stout  one,  is  stretched 
across  the  two  terminals  (/,  /),  and  by  turn- 
ing these  terminals  backward  and  forward, 
the  pressure  on  the  carbon  pencils  can  be 
adjusted  to  a  nicety. 

We  can  now  proceed  to  make  the  coil,  a 
piece  of  apparatus  which,  if  properly  pro- 
portioned to  the  receiyers  with  which  the 
microphone  is  intended  to  work  greatly  im- 
proyes  the  results.  This  coil  is  shown  full 
size  in  Fig.  7.  It  consists  of  two  walnut- 
wood  ends  Hin.  square  and  i^erin.  thick,  and 
joined  togetiier  by  a  core  consisting  of  a 
bundle  of  soft  iron  wires,  the  diameter  of 
this  core  being  about  Ain.  The  primary 
coil  is  wound  with  No.  22  B.W.G.  double 
silk-ooyered  copper  wire  to  a  resistance  of 
•5  ohm  (about  IJoz.),  and  the  secondary 
with  No.  40  B.W.G.  double  silk-coyered 
copper  wire  to  a  resistance  of  2oO  ohms 
(about  2oz.)  Before  winding  on  the  primary 
a  layer  or  two  of  notepaper  should  be  wound 
roimd  the  iron  core,  and  directly  on  this  the 
primary  wire  maybe  wo«nd.  Another  layer 
of  paper  must  also  be  placed  between  the 
primary  and  secondary  coils.  As  will  be 
seen  from  Fig.  2,  the  two  ends  of  the  primary 
are  brought  out  on  the  left-hand  side  of  the 
core,  and  the  two  secondary  on  the  top. 
The  coU  is  fixed  by  two  screws,  which  pass 
through  the  two  wooden  ends  and  screw  into 
the  back  of  the  case,  as  shown  in  Fig.  2. 

The  four  terminals  haying  been  fixed  at 
the  top  of  the  case,  we  can  now  proceed  to 
connect-up  the  different  parts,  and  the  in- 
strument will  be  complete.  A  wire  is  first 
run  from  terminal  1  to  the  top  hinge  g,  and 
from  there  to  the  top  clamp.  From  the  top 
damp  a  wire  is  run  to  the  ri^ht-hand 
carbon  support,  the  left-hand  one  being  con- 
nected to  the  bottom  damp.  From  the 
bottom  clamp  a  piece  of  wire  is  run  to  the 
bottom  hinge,  and  from  there  to  one  end  of 
the  primary,  the  other  end  of  the  primary 
being  connected  to  terminal  2.  Terminals  3 
and  4  are  connected  one  to  each  end  of  the 
secondary  coil.  For  the  primary  connections 
a  smaller- gauge  wire  than  No.  22  should 
not  be  used ;  but  the  ends  of  the  secondary 
coil  can  be  taken  direct  to  the  two  terminals. 

The  instrument  is  now  complete,  and  can 


be  connected  up  and  tried.    For  this  pni* 
pose  we  fix  the  instruments  in  an  npngbt 
position  against  the  wall,  and  connect  one 
No.  2  Ledanch^  cell  to  terminals  1  and  2, 
and  the  terminals  3  and  4  are  connected  to 
the  distant  receiyer.    The  microphone,  how- 
eyer, must  first  be  adjusted,  which  is  done 
as  foUows:    Tighten  up,    by   turning  the 
screws  (//),   the  elastic  band  till  a  fina 
pressure  on  the  carbon  pencils  is  obtained, 
and    then    slack  out  the  terminals,  half  a 
turn  at  the  time,  till  the  best  results  are 
obtained,  trying  the  instrument  by  speakine 
on  to  it  after  each  fresh  adjustment.    It 
will  be  found  that  if  two    eells   are   nsed 
instead  of  one,  a   firmer   pressure   of  the 
elastic  band  will  haye  to  be  maintained.    In 
spei^ng,  the  best  position  is  about  lOin.  to 
12in.  off  the  mouthpiece. 

{To  be  cimiiMsed.) 

HOW   TO    CONSTEVCT   A 
PH0H0ORAPBL*-TIL 

By  W.  GiLLBTT. 

80.— The  Bleotro-Kotor. 

THE  motor  is  of  the  well-known  "Man- 
chester" type,  the  armature  being  vexy 
narrow  and  having  its  spindle  mounted  vertically. 
Fig.  37  gives  the  dimenrions  and  shape  <d  the 
carcass.  It  can,  with  a  little  time  and  patience 
spent  on  it,  be  cut  from  ordinary  soft  bar  iron, 
or,  if  this  tune  cannot  be  spent  on  it,  a  pattern  of 
the  yokes  a  a  can  be  made  from  wood  and  a 
casting  taken ;  bat,  of  oouTBe,  if  cut  from  soft 
iron  it  is  much  better.  In  any  case,  the  corea  ^ 
ehonld  be  of  soft  iron  with  the  ends  turned  down 
as  in  the  figure,  so  that  a  shoulder  is  formed 
which  fits  accuratdy  against  the  flat  surface  of 
the  yokes.  The  ends  of  the  cores  have  threads 
cut  on  them  as  at  c,  on  which  are  fitted  some 
hexagonal  iron  nuts.  These  nuts,  when  screwed 
up,  hold  the  iron  frame  firmly  together.  It  should, 
perhaps,  be  mentioned  that  the  holes  in  the  vokefr 
through  which  the  cores  pass  should  not  be  bored 
too  large,  but  the  cores  should  fit  tighti^  in  them, 
80  that  the  magnetic  reluctance  at  the  joint  may 
be  reduced  to  a  minimum.  The  diameter  of  the 
armature  tunnd  is  2}in. 

The  armature  is  built  up  of  plain,  soft  iron 
ringa,  the  diameter  of  which  is  given  in  the- 
figure.  Its  width  is  ^in.,  and  the  rings  are 
riveted  together  by  three  rivets;  a  piece  of 
paraffined  paper  being  placed  between  each  ring. 
A  brass  **  spider,"  like  Fis;.  39,  is  sweated  on  a 
piece  of  ^in.  sted  rod,  tne  centre  being  l^in. 
from  the  end  of  the  rod,  and  the  other  side  being 
cut  off  at  it  in.  from  the  centre  of  '*  spider.**  The 
ends  of  the  spokes  are  then  turned  down  so  that 
it  will  fit  tightly  into  the  armature  ring,  and  the 
spokes  firmly  soldered  to  the  ring,  the  ring,  of 
course  being  filed  bright  inside  previous  to  the 
fitting  of  spider  therem.  The  armature,  it  should 
here  be  said,  revolves  between  two  ste^  points  as 
bearings,  so  the  holes  in  the  ends  of  the  spindle, 
by  which  the  spider  was  turned,  should  he  left, 
and  not  in j  urea  in  any  way.  A  view  is  given  in 
part  section  at  Fig.  38  of  the  armature  mounted 
on  its  spindle.  The  top  of  the  spindle  is  turned 
down  to  ^in.  diameter  for  (in.  in  length,  as  seen 
at  a ;  and  on  the  bottom  of  the  shsit  a  double 
pulley  is  sweated,  which  can  conveniently  be 
made  from  fin.  diameter  brass  rod.  The  interior 
of  this  wbeed,  it  wiU  be  observed,  is  turned  out 
hollow  for  Jin.  in  depth  and  -^'^in,  in  diameter. 
The  width  of  a  wheel,  exclusive  of  boss,  is  Am.^ 
the  bottom  of  the  Y^grooves  being  ^in.  in  dia- 
meter. 

The  carcass  is  mounted  on  four  small  brasfr 
pillars,  the  bottom  stems  of  which  are  «c™]^ 
into  the  holes,  already  mentioned,  in  the  bed- 
plate. Fig.  36,  p.  517.  The  length  of  the  pilla" 
between  the  shoulders  is  lin.  The  top  stems  of 
them  ar6  longer,  so  that  they  may  pass  through 
the  yokes,  and  have  an  hexagonal  nut  screwed 
down  on  top.  The  drilled  bed  pUte  can  be  used 
as  a  template  for  marking  off  the  holes  on  the 
yokes ;  the  length  of  the  bed  plate  being  parallel 
to  the  cores.  The  holes  into  which  the  tops  of 
the  piUars  pass  are  shown  at  eeee^  and  they 
should  of  course  be  all  at  the  same  distance  from 
the  centre  of  the  tunnel — or,  in  other  words,  a 

*  All  rights  reserved. 
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^ds  itnidE  Irom  that  centre  should  pass  through 
«fcw  holes.  Two  other  holes,  //,  having  a 
urn.  fliread,  are  also  made  on  top  of  the  yokes, 
|">Kl«Bg  in  the  oentre  in  a  line  with  the  other 
^^^das,  as  seen  in  the  drawing.  Into  these 
•ytwo  short  pillars  are  made  to  screw,  the  I 
^*ttee  hsiween  shoulders  being  })in.    The  top  I 


,-^   nc.  u 


stems  of  these  pillars  should  be  Jin.  in  length, 
threaded  and  fitted  with  a  small  hexagonal  nut. 
By  referring  to  Figs.  42  and  4d  the  position  that 
all  the  above  pillara  occupy  may  be  seen. 

A  bar^  of  brass  having  its  sectional  area 
Jin.  X  ^UL  has  a  hole  drilled  at  each  end  in 
order  that  it  may  fit  on  the  top  stems  of  the 


I  shorter  pillars,  where  it  is  fixed  by  the  nuts 
already  mentioned.  The  centre  of  this  bar  is 
drilled,  and  a  ^in.  thread  cut  into  it.  At  the 
bottom  of  this  ber,  and  concentric  with  the 
ceatre  hole,  a  small  brass  cap  is  soldered,  its 
largest  part,  a,  be'ne  fin.  in  dia^xq^^  'and  the 
next  part,  b,  for  tv'u.,ia  length,  is  lAfin.  in 
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diameter.  The  end  e.  Fig.  43,  is  {Isi.  diameter, 
and  has  a  thread  cat  on  it,  to  which  ia  fitted  a 
mail  nnt,  d.  The  interior  of  thia  oap  has  a 
hole  of  Ain-  diameter,  extending  nearly  through 
totiie  her. 

The  cap  jtut  described  is  intended  to  take  the 
bar  on  which  the  brushes  are  fixed.  The  bar  is 
shown  in  plan  and  section  at  Fig.  41,  and  is  cut 
from  iVin.  brass.  The  holes  a  a  are  about 
Ain-  in  diameter,  and  have  screwed  into  them  a 
^ort  plug  of  ebonite  or  bone,  which  projects  a 
little  on  each  side.  Through  the  centre  of  each 
of  these  insulating  pi6ces  a  hole  is  drilled,  in 
which  may  slip  a  Ain.  screw  with  a  rather  large 
flat  head.  A  small  round  brass  washer,  b, 
threaded  to  fit  the  screw,  is  screwed  down  over 
the  projecting  end  of  the  screw,  and  an  hexagonal 
nut,  Cf  also  fits  on  the  screw  to  serve  as  a 
terminaL  At  the  bottom,  under  the  head  of  the 
screw,  the  brushes  are  fastened.  They  are  cut 
from  thin  hard  brass,  being  about  lin.  in  length 
and  ^in.  in  width.  One  end  has  a  hole  which 
fits  over  the  screw,  the  other  end  having  one  or 
two  slits  so  as  to  insure  good  contact  on  the 
commutator.  The  brushes  are  bait  to  somewhat 
the  shape  seen  at  d. 

The  hole  « is  of  such  a  size  to  fit  nicely  on  the 
cap  described  above,  between  the  hexagonal  nut 
axid  the  top  fiange.  It  is  seen  in  position  at/, 
Fig.  43.  The  projecting  piece  ^,  Fig.  41,  is 
intended  to  serve  as  a  lever  by  which  a  centri- 
fugal governor  can  be  attached,  and  thus,  if 
neceesar]r>  keep  the  speed  of  the  motor  constant 
by  altenng  the  line  of  commutation  as  the 
current  varies ;  but  I  do  not  propose  to  describe 
the  governor,  as  with  care  m  making  up  the 
battety  sdutions,  the  speed  of  the  motor  will 
remain  practically  constant  Those  few,  how- 
ever, who  may  wish  to  add  this  on  account  of 
appearance,  can  easilv  do  so  by  connecting  the 
governor  by  suitable  levers  to  the  projecting  ear 
on  the  brush  rocker.  I  have  abo  taken  the 
governor  into  account  by  putting  two  wheels  on 
ttie  motor  shaft,  the  top  one  of  which  can  be 
used  to  drive  it. 

On  the  motor  shaft  above  the  armature  the 
commutator  is  fitted,  whidi  is  of  Uie  flat  disc 
form.  A  collar,  b,  Fig.  38,  is  sweated  on  the 
shaft,  so  that  the  fkce  e  is  ^in.  from  the  top  of 
shaft ;  and  disc  of  ebonite  or  bone  d,  l^in.  in 
diameter,  is  bored  with  a  }ui.  hole,  so  that  it 
may  fit  nicely  on  the  collar,  where  it  may  be 
fixed  by  means  of  the  nut  e,  the  nut  being  as 
small  as  possible,  so  as  to  leave  room  on  the 
insulating  disc  for  the  metal.  A  ring  of  brass, 
shown  in  section  by  the  dark  portion  at/,  is  cut 
from  i^in.  brass  of  the  same  size  as  inBulating 
disc,  and  having  an  internal  diameter  rather 
larger  than  the  nut  $  is  outside.  This  ring  of 
brass  is  riveted  to  the  disc  bdow  by  small  brass 
rivets,  these  being  spaced  round  the  metal  as 
shown  in  Fig.  40.  Alter  being  riveted  it  should 
be  fixed  on  the  spindle,  and  its  suriEace  and  edge 
turned  true.  It  may  then  come  off  again,  and 
the  metal  portion  be  divided  into  six  equal  por- 
tions, as  in  Fig.  40,  by  taking  three  fine  sawcuts 
right  across  the  disc,  care  bemg  taken  not  to  run 
the  saw  into  the  insulating  disc,  or  to  leave  any 
metal  dust  at  the  bottom  of  the  cuts.  After  being 
satisfied  that  any  one  piece  is  insulated  from  the 
others,  which,  ca  course,  is  easily  done  by  means 


screwing  similar  to  a  lock-nut.'  The  outside 
diameter  of  the  cup  is  fin.,  the  inside  being 
rather  more  than  iw^*  The  interior  of  this  cup 
is  connected  by  means  of  a  small  tube  with 
another  cap  fixed  near  the  edge  of  the  bed- 
plate. This  cup  is  seen  in  elevation  at  Fig.  45  at 
b  being  the  tube  which  connects  it  with  the 


of  a  battery  and  galvanometer,  the  sawcuts  mav 
be  wedged  up  with  slips  of  mica  or  run  in  with 
melted  sealing-wax.  The  final  sur&dng  oif 
should  be  left  until  it  is  in  its  place  and  the  con- 
nections completed. 

In  the  steel  centres  or  bearings  of  the  armature 
shaft  I  have  made  arrangements  so  tiiat  they  can 
be  kept  well  lubricated  wh«i  in  motion,  for,  as 
the  speed  is  high  and  the  beuing  surfaces  small, 
it  would  soon  run  dry  if  not  kept  continually 
oiled.  In  Fig.  43  tho  top  bearing  is  seen  in 
section.  The  steel  screw  p  has  sweated  on  the 
top  a  brass  cap.  A,  part  of  which  can  have  a 
milled  surface,  the  inside  of  the  cup  being  about 
^in.  in  diameter.  From  the  centre  of  the  cup  to 
the  point  of  screw  a  fine  hole  extends.  (The 
steel  screw  must  of  course  be  drilled  and  tem- 
pered before  the  cap  is  sweated  on.)  This  hole 
will  then  serve  to  convey  the  lubricant  fiom  the 
cup  to  the  centre  of  shaft  below.  The  screw  is 
fitted  with  the  usual  milled-headed  lock-nut,  j\  to 
lock  the  screw  in  position.  The  screw  itself  is 
about  }in.  in  length. 

The  bottom  centre  and  oiling  cup  is  shown  at 
Fig.  44.  The  point  of  the  hardened  steel  screw 
a  projects  about  Jin.  above  the  surface  of  the 
plate.  Concentric  with  this  screw  is  fitted  the 
cup  b.    It  can  conveniently  be  fastened  down  by 


centre  cup  e.  The  tube  may  be  fixed  under  the 
bed-plate  by  solder,  the  ends  of  the  tube  plugged 
up,  and  communication  made  between  the  two 
cups  by  drilling  a  small  hole,  e,  through  the 
bottom  of  cup  and  bed-plate  into  tiie  tube.  The 
outside  cup  a  may  be  mstened  down  by  a  single 
screw  like  the  cup  e,  or  the  bed-plate  may  have 
a  hole  drilled  ana  tapped  nearly  through,  the 
cup  having  a  small  part  of  the  bottom  turned 
down  smaU,  on  which  is  cut  a  thread  which  fits 
into  the  hole.  In  the  latter  method  of  fastening 
the  cup  down,  communication  can  be  made  with 
the  tube  by  drilling  a  hole  through  the  centre  of 
cup,  and  remaining  thickness  of  bBd-plato. 

The  cores  of  the  field- magnets  are  fitted  with 
a  disc  of  ebonito  or  boxwood  at  each  end,  to  form 
a  reel,  on  whidi  the  wire  may  be  woimd.  If  the 
ends  are  driven  on  tight  they  will  be  quito  firm. 
The  cores  previous  to  winding  must  be  well 
covered  with  paraffin  paper.  The  wire  is  woimd 
on  them  to  a  diameter  of  nearly  Ifin.,  the  wire 
being  of  No.  26  B.W.G.  single  silk-covered. 
This  size  of  wire  wiU  also  be  used  for  the  arma- 
ture, a  few  ounces  over  the  pound  being  required 
altogether.  The  elevation  of  Fig.  45  shows  part 
of  the  coil  wound,  and  part  in  section. 

Before  winding  the  armature,  the  commutator 
should  be  taken  ofi  and  the  iron  ring  covered 
with  silk  ribbon  soaked  in  paraffin- wax.    The 
spokes  will  also  need  protectinpf  in  the  same  way 
for  a  short  distance  from  the  iron  rin^.    It  can 
then  be  wound  with  the  same  size  wire  as  the 
cores,  the  wire  being  in  six  sections.    Fig.  40 
shows  the  manner  of  winding,  the  end  of  one 
section  and  tiie  beginning  of  the   next  being 
twisted  and  soldered  together.    Before  the  ends 
are  twisted  toother,  however,  the  wire  must  be 
tested  forcontmuity  and  insulation,  in  a  manner 
to  that  done  in  the  oase  of  the  commutator.    The 
armature,   when  wound,    should   be    2^'0in.  in 
diameter,  and  if  the  wire  is  wound  on  carefully, 
about  four  layers  can  be  got  on.    After  the  wind- 
ing is  fimahed  the  whole  ring  should  be  immersed 
for  a  few  minutes  in  hot  paraffin- wax,  which  will 
increase  the  insulation.    In  winding  the  ring  a 
piece  of  wood  about  6in.  or  8in.  long,  forked  at 
each  end,  in  which  f  oris  the  wire  can  be  wound, 
will  be  found   veiy    oonvenient    for  passing 
through  so  sn^ll  a  space.     Aftor  the  winding 
and  paraffining  of  the  armature  are  finished,  the 
commutator  should  have  a  hole  drilled  radially 
from  the  edge  in  the  centre  of  each  section,  and 
when  fastened  in  its  place  on  the  shaft,  the  two 
wires  which  were  twisted  and  soldered  together 
maybe  inserted  into  these  holes  and  soldered. 
These  connections  are  shown  in  Fig.  40  at  1,  2, 
&c   Fig.  46  is  a  diagram  of  the  connections.   The 
two  field-magnets,  it  will  be  seen,  are  in  parallel 
and  put  in  series  with  the  armature,  the  brushes 
being  shown  tlius  for  simplicity.    The  terminals 
a  and  b  are  for  connectmg  with  the  battery, 
although,  of  course,  it  does  not  matter  to  which 
poles  of  battery  they  are  attached. 

The  motor  will  be  fastened  down  to  the  base- 
board in  the  same  way  as  the  bar  which  sup- 
ported the  counter- shaft;  but  instead  of  the 
snudl  pieces  like  Fig.  29,  page  517,  being  screwed 
down  on  the  top  of  the  wo<^,  they  are  let  in  the 
wood  nearly  fiush  with  the  surface,  so  that  the 
bottom  wheel  on  the  motor  shaft  may  be  in  the 
same  horizontal  plane  as  the  larger  wheel  A, 
Fig.  32,  p.  517.  The  centre  of  the  motor  shaft 
wi&  come  at  the  same  distance  from  the  centre 
pillars  on  the  riffht-hand  side  of  the  machine  as 
the  counter-shalt  is  on  the  left.  The  surface  of 
the  wood  will,  perhaps,  need  a  little  cutting 
where  the  oiling  tube  and  steel  screw  come. 

In  the  next  article,  which  will  be  the  last,  I 
will  give  the  method  of  casting  the  wax  cylinders, 
and  also  a  few  hints  of  the  kind  and  shape  of 
battery  to  be  used. 


thought  will  show  that  the  problsms  tie 
practically  identical.  The  onl]r  difference  to  be 
observed  is,  that  the  pressure  is  applied  mUtHe 
instead  of  imide.  Let  us  recapitulate  the  formnk 
already  established,  as  it  refers  to  the  fomaoe, 
making  use  of  Fig.  1  for  the  purpose.  Tht 
external  pressure  may  be  dealt  with  in  ezaotlj 
the  same  way  as  before,  always  remembering  thst 
what  were  in  the  former  case  tendle  stresses  are 
now   eompretsive.    The  only   difference  in  the 


value  of  any  of  the  factors  is  in  taking  the 
measurement  D,  as  the  rectaaugalar  plate  A  & 
C  E  must  now  contain  the  two  side  pUtei 
(A  B,  C  E)  of  the  semi-cylindrical  box  sa  the 
pressure  is  applied  outside  of  everything.  D 
must  therefore  be  measured  orer  all,  and  u  the 
outside  diameter  instead  of  the  insidiB,  ss  in  the 
former  case.  We  have,  therefore,  readjusting 
formulie  (a)  and  (6) — 

(c)  Compressive  stress  upon  furnace  plating  * 
DxLx  WP. 

(d)  Area  of  metal  resisting  this  stress  •Lx2T. 
And  by  striking  out  L,  we  obtain,  as  before,  the 
vaxiable  fiustors  D  X  W  P  and  2T.  Thepreanre 
allowed  upon  the  material  must  be  proportionate 
to  ite  crushing  strength,  and  shoula  not  exceed 
4,0001b.  per  square  inch  for  iron,  and  4,400ib.for 
steeL 

When,  therefoz«,  4,000  x  2T  x  1*  ■  I)  k 
WP  X  1",  or  (tranq[K)nng)  when— 

8,000  X  T 


D 


WP 


(***  1 
nL> 


we  have  the  correct  proportions  for  a  wrong^ 
iron  tube  in  compression ;  and  bv  substituting 
8,800    for    8,000     we     make    the 


neoesMiy 


nc  z. 


c. 


..^o^Jy^yVV/V^/^y\/=v=^yvo=-=.--■ 


i^i. 


d. 


parly  fitted 


PRACTICAL  HINTS   IV   BOILER 
DEBIGV.-n. 

By   W.   0.   Cabtsr. 
Furnace. 

TIT^  ^^0  Qo^  ^  ^Pply  ^®  principles  of  the 

YY      foregoing  formulae  to  the  consideration  of 

the  strength  of  the  fumaoei  and  a  very  little 


correction  for  steeL  It  should  be  observe^ 
that  we  do  not  concern  ourselves  with  w 
weakness  produced  Dy  the  joint  in  this  case 
when  the  edges  of  the  plate  are  pro< 
id  ttie  workmanahip  good,  then 

_  ^ ^  no   loss  of   strength  as  long  • 

the  joint  is  not  exposed  to  tension.  Wenowha^n 
to  notice  an  important  limitation  which  P^^^^ 
us  extending  any  further  the  analogy  of  the  shel 
formul©.  in  the  case  of  the  sheU  we  f ound  w< 
were  able  to  strike  out  the  factor  L  as  immatenal 
but  when  the  length  of  the  furnace  exoeedsj 
certain  ratio  of  the  diameter,  varying  with  w 
thickness  of  plate  and  the  method  of  constructioi 
at  the  joint,  the  tube  collapses  at  a  less  preesuxt 
than  that  ffiven  bv  the  preceding  formula,  su 
this,  indeea,  is  the  case  more  frequently  me 
with  in  practice.  It  appears  from  expexi 
mente  carried  out  by  Sir  Wm.  Fairbain 
and  others,  that  the  varying  dimensions  ? 
tubes  under  external  pressure  affect  tnei 
str^igth  in  much  the  same  way  as  they  affec 
that  of  long  columns,  and  the  laws,  if  not  identt 
cal,  are  evidenUy  ckwely  alUed.  A  detsile| 
mathematical  treatment  of  this  point  will  D 
found  in  TJnwin's  "  Machine  Design."  Withoj 
going  more  closely  into  the  matter,  we  may  n<" 
the  following  facte :— First,  that  the  strength,  c 
tettstance  to  ooUapse,  varies  approximately  t 
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thfl  tqaan  of  Uie  tliickneaB  direoify,  and  we  may 
thmCore  aspect  to  find  aome  Buch  quantity  as 
^in  Cbe  nomemtor  of  the  formula  ezpressing 
{ha  itrangth  in  question.  Second,  tnat  the 
itmgth  Tsriea  as  the  length  invernly,  and  as  the 
jiiiBeter  also  inreraely,  and  we  shall  therefore 
;  ecpect  to  find  these  quantitiea  in  the  denominator 
I  of  tha  formula.  The  expression  given  by  the 
Bond  of  Trade  Boiler  Biues,  is  as  toUows : — 

OopitMitjc,  (Thickness  in  inches)*  _  w  p  ({y) 
{Length  in  feet+l)xDiam.  in  inches 

Tha  constant  for  the  highest  class  of  work 
vith  foxBaoes  truly  droolari  and  with  double  butt 
ilnp  joints,  is  90,000  for  wrought  iron  and 
99,000  for  steeL  Deductions  are  made  by  the 
iiui  of  Trade  ioT  departures  from  these  oondi- 
tiooa,  and  as  the  rules  m  question  are  very  com- 
pbta  and  reliable,  they  can  be  confidently 
nteied  to  as  representing  thoroughly  sare 
pidiee,  if  not  yeiy  adyentnrous,  and  should  be 
otoiaed  by  the  reader  for  ref erenoe.  They  may 
to  obtained  from  the  Queen*  s  printers  for  a  few 

MDOa* 

For  the  benefit  of  thoae  who  are  not  versed  in 
ijnbn,  we  will  transpose  formula  (iv.)  to  suit 
abnnt  unknown  quantities. 

Tbfind  thickness — 

JWTJJL^D^D  -T....(T.) 


lb  find  diameter — 


C  X  T» 


Tolndlength^ 


WPx(L+l) 


-  D....  (yi.) 


C  X  T» 
WP  X  1> 


-  1     •  L  . . . .  (vii.) 


Erery  furnace  should  be  tried  by  both  formulaa 
(m.)  and  (iv.)  for  the  sake  of  safety. 

Sovezal  methodB  have  been  used  to  eliminate  the 
Act  of  the  len^ifh  of  a  furnace  upon  its  stiengtii 
ijiobdinding  it  by  means  of  rigid. rings  into 
dttt  sections,  which  can  be  considered  as  so  many 
■pnte  furnaces.  For  comparatively  low  pros- 
■nee,  atiffeniny  rings  of  various  weU-known  forms, 
tttadbed  bynvets  to  the  short  sections  of  the 
tonaoe  tube,  have  been  successfully  used.  As 
taoples  of  theaop  see  Fig.  2.  a,  tne  Adamson 
mg ;  ^,  the  Bowlmg  hoop.  These  methods  were 
dfioffit  until  the  advent  of  triple  expansion 
asgiDea,  and  the  use  in  large  marine  b^ers  of 
iranirea  such  as  had  previoniBly  been  confined  to 
loooDotives  and  similar  non-condensing  engines. 
The  ^lain  plate  furnace  was  now  found  to  be 
qnte-madequate  to  support  these  high  pressures, 
ma  when  stiffened  as  far  as  was  convenient  by 
fta  oidinary  rings.  The  reader  will  very 
Bitanlly  say :  '*  Why  then  do  you  not  make  the 
phta  thick  enough  to  carry  any  required 
IjnanreP"  This  is  done  as  far  as  is  con* 
■dared  advisable,  but  there  has  been  a  strong 
fnjadioe  amongst  engineers  against  maldng 
a  faick  furnace,  for  fear  the  thickness  of  metal 
teld  ao  hinder  the  transmission  of  heat  from 
fl»fiia  aa  to  cause  the  plate  to  be  burned.  For 
naa  time  fumaoee  were  never  made  more  than 
iia.  thick  for  this  reason ;  but  further  experience 
au  ihown  that  these  fears  are  to  some  extent 
poandleas,  and  furnaces  are  now  made  gin.  thick 
nd  even  more,  and  it  seems  probable  uiat  these 
ttDckaeisea  can  be  still  further  increased  witiiout 
Mioai  trouble  arising,  though  the  evaporation 
vooldnotbe  so  rapid.  However,  it  was  atill 
mwary  to  adopt  some  new  method  of 
^naithening,  and  just  when  the  necessity  arose 
«•  Sampson  Fox  introduced  a  furnace  in  which 
m  appbed  the  same  principle  whid^  obtains  in 
ftavaU-known  Paragon  umbrella  hnme — ^viz., 
ftaiamoving  of  metal  from  a  position  wheroits 
^ogth  was  of  little  use,  and  placing  it  where 
■greatest  value  could  be  obtained. 

la  mathematical  language,  the  object  was  to 

{it  aa  much  material  as  possible  at  a  distance 

pWB  the  neutral  axis  of  the  section.    The  mean- 

lag  of  this  will  be  plain  by  a  reference  to  tiie 

^avy  of  flanged    oeams.     Fox's   corrugated 

nnvce  is  ahown  at  0  in  Fig.  2,  the  neutral  axia 

J^  indicated  hy  a  dotted  Hue.    It  is  due  to 

flAmvention  of  Mr.  Fox  that  the  hi^h  pressures 

^eceauy  to  obtain  the  benefit  of  tnple-expan- 

lOD  eaguea  wero  made  possible  at  that  time  in 

He  caie  of  marine  boilers.    More  rocentiy,  a 

^nooeeafal  rival  to  the  Fox  fine  has  appeared 

ft  na  shape  of  the  Purves  ribbed  furnace,  which 

tt  AowD  at  </  in  Fig.  2.    Thia  conaiats  of  stifibn- 

«g  liba  rolled  aoM  with  the  i>h&te,  and  is  a 

y^-aatiiCactory  furnace.    It  is  claimed  for 

Mil  fanaoe  that,  owing  to  the  absence  of  hoUows, 


there  is  not  such  a  tendency  to  collect  scale  as  in 
the  case  of  the  currugated  fines,  and  also  that  it 
posseaaea  more  longitudinal  stifbiess.  With  this 
latter  object  a  fine  has  been  introduced,  having 
^e  corrugations  spiral  instead  of  circumferential. 

The  last  mentioned  special  forms  of  furnace 
not  being  yet  referable  to  any  well  tiied  series  uf 
experiments,  have  to  wait  their  time  before  being 
finally  placed  upon  the  Board  of  Trade  Rules. 

The  formula  for  Fox's  fines  is,  for  Board  of 
Trade—! 


Constant  x  thickneaa  ^ 

Diameter 
WP  X  D        ^ 

T  X  C  ^ 

WP 


WP (riii.) 

T       (ix.) 

D      W 


The  constant  for  Fox's  steel  fines  ia  12,560, 
and  tiiat  for  Purvea's  furnaces,  though  not 
incorporated  in  the  Board  of  Trade  Bules,  is 
stated  by  the  makers  to  be  14,000,  this  figure 
agreeing  with  furnaces  that  have  been  approved 
by  the  Department. 

E&UATA. — ^In  Article  I.  p.  31 — ^middle  column 
— ^line  4,  for  "having**  read  leaving.  In  same 
column,  line  7  from  end  of  article,  for  *' steel" 
read  shell. 


PVOH'S  CTrSH[ON£D  TISES  FOB 

CTCLES. 

IN  the  annexed  iUustrations  we  show  the 
cushioned  tires  for  cycles,  patented  by  the 
Bev.  F.  Pu^h,  of  Swindon,  whose  object  has 
been  to  combme  the  advantages  of  the  pneumatic, 
the  cushion,  and  the  solid  tire  in  one.  Spherical 
air  cavities  are  formed  in  the  aubstanoe  of  the 


tire,  the  air  cavities,  and  the  balls  insered  therein. 
Theair  cavities  are  to  be  placed  nearer  together 
or  further  apart,  to  be  left  entirely  void,  or  to 
have  solid  or  hollow  balls  ixuerted  as  beet  may 
suit  the  weight  of  the  cyde  or  carriage.  Tha 
tins  will  be  made  at  first  in  three  sizes :  Jin.  by 
l^in.,  lin.  by  If  in.,  and  l^in.  by  2in.,  wiui 
cavities  and  balls  differently  arranged.  The 
invention  is  also  intended  to  be  applied  to  the 
making  either  of  single  or  double  tires ;  one  line 
of  air  cavities  being,  as  shown  in  drawing,  used 
for  the  single,  and  two  Hnea  used  for  the  double 
tire.  The  dxavrings  represent  cross,  longitudinal, 
and  oblique  sections  of  the  single  and  double 
tire,  and  of  air-baUs  as  •follows :  A  is  a  lon^- 
tudmal  section  of  double  tire ;  B  a  cross  section 
of  the  same ;  C  is  an  oblique  section  of  double 
tire,  i^owing  section  of  air-ball  inserted ;  D  is  a 
short  section  of  the  ungle  tire  having  only  one 
line  of  air  cavities. 

The  tire,  whether  single  or  double,  is  made  in 
longitudinal  halves,  the  air-balls  being  loosely 
inserted  in  the  cavities,  and  the  halves  unitecL 
leaving  the  air  cavities  perfectly  air«taght,  and 
the  air-balls  free  to  move  about  in  the  same. 


OIOLOOT  FOB  STUBENTS. 

By  EowABD  AvELiNO,  D.Sc.  Lond.,  Fellow  of 
University  College,  London. 

Chapter  ZIV.— The  Igneons  Books. 

IN  the  last  chapter,  the  most  important  rooks 
entering  into  the  composition  of  the  crust  of 
the  earth  were  classified.  The  definitions  9^ 
descriptions  given  of  them  were  necessarily 
meagre.  In  t^e  present  chapter,  a  more  com- 
plete account  will  be  given  of  the  igneous  rocks. 


rubber  tire  in  one  or  two  lines  as  majr  be  reqmred. 
Elastic  ballB  about  two-thiida  the  size  of  cavities 
are  inaerted  looae  in  l^e  same.  The  balls  to  be 
formed  solid,  or  more  or  leas  hollow,  to  suit  weight 
of  machine,  and  to  prevent  tire  ^m  flattemng 
at  point  of  contact  with  the  road.  The  rubber  or 
other  elastic  substance  used  in  forming  the  tire 
should  be  of  a  tough  but  sufficiently  yielding 


B 


D 


nature,  and  not  liable  to  crack  or  unduly  harden 
by  atmospheric  infiuence.  BaUs  are  of  the  same 
material. 

No  specific  size  of  tire  is  set  forth  in  the 
specification,  as  the  invention  is  intended  to  be 


adapted  to  different  kinds  of  velocipedes  and 
common  road  carriages,  and  must  be  made  pro- 
portionate to  the  wexffht  and  size  of  the  vehicle 
to  which  it  is  applied.  The  drawings  give  only 
a  general  view  of  the  relative  proportions  of  the 


In  the  next  chapter,  a  more  complete  account 
will  be  given  of  the  metfunorphic  rooks.  The 
aqueous  rocks  will  not  have  any  special  chapter 
devoted  to  them,  as  their  characteiistics  will  be 
worked  out  in  detail,  when  we  oome  to  oonrider 
the  various  formations  and  systems  of  f ormatioofl 
into  which  they  enter. 

The  general  plan  upon  which  all  rocks,  forma- 
tions, and  systems  of  formations,  wiU  henceforth 
and  always  be  studied  in  these  articles,  may  now 
be  stated.  In  everjr  case  where  it  is  possible  and 
necessary  we  shall  give  A.  The  DBBiVATioy  of  the 
name  of  the  rock,  formation,  or  system.  ^  B.  Its 
nature — ^the  what  of  the  rock,  formation,  or 
system.  This  falls  under  the  two  heads  of  (1) 
general  ttrtteture;  (2)  chemical  eompontion,  O. 
The  localities  in  which  it  appears,  its  occurrenee 
or  distribution;  the  whbkb.  D.  Palaeontology 
(p.  66).  E.  The  mbthod  of  formation;  the  how. 
F.  The  economics  of  tiie  rook  formation  or 
system ;  the  use  of  it  to  man. 

TABLE  VI. 
Plan  vob  QaoLoaiGAL  Study. 

A.  Derivation. 

n   wiii^f    /  (1)  Structure. 

B.  WHat    I  ^2)  Composition. 

G.  Where. 

D.  PalsBontology. 

E.  How. 

F.  Use. 

The  Iffneooe  Books  Generally. 

A.  DsBivATiON.— We  have  already  seen  that 
their  general  name  is  derived  from  ignis,  fire. 
Another  name  sometimes  given  to  them  is 
that  of  pyrogenous  rooks,  irvp  (pur)  fire ;  yofvam 
(gennao),  I  produce. 

B.  What.— The  nature  of  these  rocks,  already 
broadly  noted,  will  be  worked  out  in  detai 
further  on  in  this  chapter. 

C.  Wherb.— Their  places  of  occurrence  wfll 
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aHaa  be  noted  tt  iBogth ;   bnt  s  word  or  two  upon 
Uu  SGDenl  qaeatioa  U  itec«tury  hers. 

Fint,  thfl  igneoiu   rocln    do   sot,    like   tha 


erapUve  nature  prevenbi  any  definite  order  of 
awperposition,  and  tho  inepiLMity  o(  their  amp- 
tion  aaly  altowa,  at  moit,  of  on  appioiimate  gaeea 
at  Qie  age  ot  on  igneoiiB  rook  relativoly  to  the 
agM  of  tho  Tocka  it  burtta  through,  or  overlies, 
or  ia  intentnitified  with. 


through  all  overlying  ttrata,  the  i 
and  .their  alliea  aro  only  exposed  to  view  after 
long  agea  of  denudation  by  the  ffooloracolagenciei 
emnnstated.  in  Chaptera  VUI — XI.  Hence, 
again,  the  faut  that  moet  of  the  plutonic  rocka 
Uown  to  na  are  connscted  with  the  aail^  forma- 
Hooa  and  times ;  and  hence  the  false  idea  that 
the  plnloDiD  rMlia  are  onjy  formed  in  connectioD 
with  thoob  earlj  form^tionc  and  times.  As  a 
matter  of  fact,  uie;  haTO  been  ejected  from  with- 
in in  all  agea.  Thus,  in  the  weatern  ialands  of 
Scotland,  where  the  prooeaa  of  decadation  is 
verj  powerful,  plutonic  rooks  have  been  exposed 
that  were  formed  in,  geologically  speaking, 
jBratirelf  recsnt  Umas. 

D.  PAL-BoaroiooT. — Aa  the  igneous  rocke 
contain  no  fosaila,  nothing  can  be  said  nndet  this 
head. 

E.  How. — Two  difEecent  iheoriee  have  baon 
■Dggeeted  in  explanation  of  the  (oigin  of  ig. 

rocks.     (1)  That  of  ceatnl  heat,  already 

tkmsd,  and  the  proofa  of  whi^  have  alr«ady 
been  given.  (3)  That  of  ohoiiaal  action  w^hin 
the  enist  of  the  earth.  Many  chemical  actiona 
are  attended  with  great  rise  of  temt)eratnre.  ^' 
the  soft  metal  potassium  or  sodiam,  e.g., 
thrown  apon  water,  the  latter  is  decomposedwith 

ri  giving  out  of  heat.     Undoubte^y,  within 
earth's  crust,   many  f?hftmirfl.l    actions 


ofiiwlaiitly  going  on,  attended  with  much  evolu- 
tion of  tanqieratuTe.  And  these  may  give  rise. 
ifL.trhola  or  purt,  to  the  many  and  varied  phano 
qj^ia  of  ernptive  or  igneous  action. 

Possibly,  in  this  case,  as  in  so  many  oUurs  ic 
science,  Uie  actnal  trnth  is  between  the  two  sola- 
lions.  Both  llie  antagonistic  theories  ma 
cCrrecf.  Igneous  action  may  be  the  reaul.  „ 
internal  or  central  heat  and  chemical  action 
within  the  crust. 


A.  DxniviTHW.  —  From  ffranitm  (a  grain). 
The  name  dates  back  as  far  as  I5D6,  when  it  was 
first  used  by  the  Italian  natnraliat,  Cxisalpiniua. 

B.  What.— (1)  a<ruc(ure.  —  Granite  ia  irre- 
gular, amorphous.  It  is  dyatalline,  the  crystals 
duwin^  no  trace  of  water  action,  and  is  holo. 
cryrtaihne.  That  ia,  gramte  is  composed  wholly 
ol  crystalline  materia],  with  no  iateiititial  glassy 
or  other  matter  between  the  crystals.  AXoc 
fholoB_),  whole.  Further,  the  crystals  are  nni- 
lorm  m  size.  Afl  to  its  texture,  granite  ranges 
from  a  oloae- grained,  compact  rock,  to  a  coarse, 
loose  aggregation  of  crystals. 

(2)  fi™po«(i9n.— Granite,  in  its  typical  form, 
oonnste  of  qoartz,  felspar,  and  mica.  Of  these, 
quartz  is  much  the  hardest,  and  granite  weathers 
by  the  wearing  down  of  tha  fetepar  conatituent 
esMcially. 

WMlat,  typically,  granite  consiats  of  the  throe 
Bonerals,  riuartz,  feli^ar,  and  mica,  and  is  there. 
fere  a  ternary  compoond  (Itr,  three  timaa), 
there  are  also  gtanitee  with  two  or  four  mineraia 
eoterinK  into  their  composition. 

Graphic  granite,  Fig.  43,  is  a  binary  granite 
(ir»,  twice),  coQsiBting  only  of  quartz  and 
fal^ar,  without  any  mita.  The  quartz  ia 
arranged  within  the  felspar  as  a  ground  basis  or 


matrix.     And  the  quartz  runa  in  long,  imperfect 

Fig.  tS,  which  represents  a  aection  parallel 
to  theae  columna.  The  right  -  hand  figure 
represents  a  section  at  tight  angles  to 
the    columns    ot     qcartE,      and     shows      the 


Hence  the  name,  gmphic  granite,  ypa^u 
(grapho),  I  write. 

And  there  are  also  quaternary  granites 
^jualfr,  four  times),  such  ai  hornblende  granite. 
I.e.,  granite  with  hornblende  crrstals  in  addition 
to  the  usual  quartz,  felspar,  ana  mica. 

In  Fig.  44  a  section  ot  hornblende  granite  is 
represented   as   seen     under    the    microscope. 


},/,  M,  and  h,  respectively,  are  qnaitz,  felspar, 
nica,  and  hornblende  crystals. 

a  Wkhbb.  That  which  was  said  above  of  tha 
igneous  rooks  generally,  holds  of  granite  in 
MrUcnlar.  Deep-seated  in  origin,  although  it  may 
be,  and  apparently  has  been,  formed  at  almost 
anv  parioa  m  geological  history,  it  has  always 
either  to  break  completely  through  all  the  rocks 
lyin^  above  it,  or  to  be  exposed,  later  on,  by  the 
wearin^away  of  the  superincumbent  rocks  throngh 
which  it  may  not  have  forced  its  way.     Qranite, 


noting  the  diatiibntion  of  granite  over  the 
aurface  of  the  earth,  i.e.,  the  places  where  it  has 
ome,  or  has  been  brought,  to  the  surface,  the 
isa  of  the  atlas,  insisted  upon  so  strongly  on 
_>._174|  is  absolutely  necessary.  If,  as  was  tJiere 
said,  the  student  has  not  at  command  a  geo- 
ical  atlas,  he  mint,  at  least,  look  out  on  an 
inarv  atlas.  Or,  better  on  a  globe,  the  places 
at  which  granite  is  found.  And,  of  course,  this 
vital  principle  holds  eqaally  in  respect  to  every 
other  rock  and  its  distribution. 


In  the  account  of  rock  distributisn  in  this  esse, 
and  in  all  other  subsequent  cases,  the  plan  will  U 
followed  of  giving  the  distribution  in  Europe 
first,  then  in  Asia,  Africa,  America  (North  ud 
South),  Oceania  (induding  Australsm  mi 
Polynesia].  As  to  Europe,  we  shall  begin  slwiji 
with  England,  Wales,  ScoUaad,  and  Irdand, 
and,  natorally,  devote  moat  attention  to  Uw 
occurrence  of  rocka  in  these  countries.  Iliea 
will  follow  the  diatribution  in  the  couotiia  ci 
the  Continent. 

TABLE  Vn. 
FUK  voB  SrtTiiT  OF  HaiBJBxman. 

!i.  Eagland, 


i.  Continent. 


.  Europe  J 


Let  na  apply  this  plan  to  granite. 

1.  Eorope.  a.  British  Islea.  (L)  £o(^Biid.— 
Working  from  sooth  to  north,  and  west  to  east 
always.  Ualvcon  Bills,  Wellington  in  Shmp- 
shirs,  Nuneaton,  Eroal  Hill  in  Leiceatershin, 
Chamwood  Forest,  Stockdale  and  near  Oiiiedale 
Tarn  in  the  Lake  District,  Eakdale,  Skiddav,  in 
the  Cheviot  Hills,  near  Staindnp  Bigg,  snd 
Hedgehope. 

'  (ii.)  Wales. — Skomar  Island  and  Bamteylibiid, 
both  ofl  the  coast  of  Pembroke ;  St  Daiid's, 
many  places  in  North  Walea,  such  as  Twt  EtU 
and  Lumitdlog. 

(iii.)  Scotland.— Dalbeattie,  CriSel,  Cairns- 
more  of  Fleet,  New  Galloway  (all  in  Kirkcud- 
bright), Loch  Doon,  Ben  Nevie  and  Ban 
Vnroch,  Aberdean,  Peterhead,  and  the  islands  at 


Uonnt  Letneter,  Eilliney  Hill  nc«r  DabCOr 
Uoome  Uountains,  Galway,  Mayo,  Carlingferd,, 
Newry,  Donegal. 

(j)  The  Continent— The  Pyrenees,  the  Alps, 
the  Dovrefeld  ranges. 

2.  Asia. —The   Ooral   and    the    HimalajBO 

3.  Atrica.~-The  hUls  of  Damara  and  Namaqni 
land,  the  cential  range  of  the  islands  of  Mids- 

iscaT,  the  Abyssinian  range. 

4.  America  (o)  South.— %ie  Andes. 

D.  Palaiontology. — See  above. 

E.  How. — Gramte  and  all  the  granitic  rock* 
have  been  formed  as  the  resi^  of  very  deep- 
seated  igneous  outburata  under  immenae  pressure. 
They  alter  greatly  the  rocks  through  wtuoh  (hey 
pass,  hardening  and  metamorphosing  theOL. 
Limestones,  in  contact  with  them,  become 
crystalline  marble,  and  the  aluminium  silicsto 
rocka   are    turned  into  clay-alates.     In  Mount 

inater,   in  Ireland,  this   ' '  contact  zone "  of 
itamorphosed  rocks  extends   as  far  as  a  mile 
away  fnnn  the  granites  themselves. 

F.  Usi.— Granites  are  need  as  building  etonss 
.r  heavy   structures,  for  atrset-pavementa,  for 

onuunental  punioses. 

Indirect  products  of  the  granites  are: — (0 
Kaolin,  the  fine  Chioa  clay — the  name  is  Chinese 
— on  alununiam  silicate,  used  in  making  the  very 
finest  porcelain.  Kaolin  is  the  reaiilt  of  (he 
weathering  of  granites  that  contain  much  fela^, 
which  ia,  aa  we  noted  above,  the  least-resistliig 
constituent  of  granite. 

(2)  Fel^or  itself,  which  is  used  for  making 
pottery,  enamels,  and  artificial  teeth. 

(3)  Mica— in  large  plates,  used  as  a  subatitnta 
for  glaaa. 

(4)  Talc. 

(5)  Meerschaum  (magnesium caibonaleNgCOi)- 
(S)  AsbeatoB. 
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(!)  Apatite,  aimn]  (apatS],  decoptivs.  Thii  ii 
■  ciyitilliMd  calcium  phosphsla  (Ca,^OJ 
feuul  in  Teina  rgnning  througli  granite  in  Nor- 
«aj  ud  Swedeo,  and  it  of  nilaa  m  a  manure. 

{i)  ftedoDB  itonea,  ladi  u  ths  coLoored 
Tuimai  of  rockKTystal  known  bb  caimHnnu, 
■tatt,  bar7L  Then  are  often  foond,  we 
t^.  is,  in  wall-defined  csTitias  within  the 
gnnite.  Soch  csTities,  whether  the^  eontain 
OTitali  or  not,  are  known  aa  geode*.  ynoSiit 
(gioia),  Mithy. 

Srenltae. 

A.  DiBiTiTiojr. — The  wort  Syenite  ia  derived 
tan  Syane,  in  Bgypt,  where  the  oelebrated 
qooiiu  e(  gnulite  are.  Aa  a  matter  of  fact,  the 
nd  mat  with  in  these  imarriea  ia  a  qnatemar}', 
bonblaade  gnnite  (see  Fig.  U  above).     But  the 


B.  What.  —  (I)   Sirnetun.  —  Like   granite, 

Edte  ia  dyBtalllae  thronghont  (holo-cryatal- 
I,  preMatmg  no  ground  maaa  or  matrix.     It 
ii  coam- grained. 

(J)  CtmpuiiiMt.  —  Felainr  (orthocl*ae)  with 
binUande,  or  aogite,  oimica,  i.e., always  ortho- 
tlm— felspar,  and  a  >ilicate  of  iron,  or  of  mag- 
Blinmi,  or  of  both.  Qaarti  ie  either  wanting  in 
ijenite,  or  occun  in  very  gmall  quantitie. 

C.  WuBBB. — 1.  Europe,  a.  British  lalea. 
(i.)  England.     No  areoite  occnra  in  England. 

(u.)  Wales.  DoubthUly  inthe  north-weat  ot 
Cunirron,  at  IJanfaglea,  and  QIan.y-Uor. 

(iiL)  Scotland.  Sl^e,  and  the  small  island  of 
Biamj,  Mag  east  of  the  northern  half  of  Skye. 

(ir.)  Inflana.     No. 

I.  The  Continent.  The  Foya  Hills  in  Algarre, 
Oa  Bontbenunoet  province  ol  Bonthem  Portugal ; 
Dttni,  ia  Tnnaylvania,  the  extreme  eaat  of 
ItKtia ;  the  rock  of  the  Planenscher  Qrond, 


for   uiia  rock, 

need   as    equivalent   t 
Sdence  and  Art  syllabua  given 


Ihtadea ;    Loven    and    Brevig,    in     Soatheni 

[il)  Asia.  The  Ilmen  mountains  near  Miaak. 
SugsdluBniik  on  the  south  coast  of  Oteenland. 

(ti  Africa.     No. 

fij  Aaurica.  la)  South.  Bto  de  Janeiro  and 
Kna-GenM  in  BnsL     («)  North.    No. 

D.  P.u-EONTOLOO*,  and  E.  How. — Bee  above. 

f.  Va.—8oe  granite.  The  stadeat  muet 
<H  fmget  that  the  Byene  stone  is  really  a  hom- 
Unde  granite,  and,  therefore,  that  the  obeliskg 
■ad  monoliths  of  Ej^t  are  not  of  syenite,  as  it 


Porphyry. 

rop^i.p!Di(porphureoB),  purple. 
BKania  the  name  waa  originally  applied  to  a  red 
ipaou  rock,  Roaao  antique,  met  with  in  Egypt. 
B.  WHir.^The  tetma  porphyiy  and  por- 
iVitic  are  now  applied  to  a  rock  of  any  coloor, 
iliieh  sootMOB  larger  crystals  imbedded  in  a 
Mm  of  toaUer  ones.  See  Fig.  46.  Hence 
Bw*  ue  aeveial  very  different  rocks  grouped 
■■tW  vaguely  as  porphyries.  Here,  and  now, 
*•  ue  only  ooncemed  with  the  porphyritic 
pnttca. 

^^■a  m  (I)  ttmtlure,  and  (2)  arnipatilion, 
■oalile  granite.  The  larger  cryataU  are,  very 
IWr^.ofMmr. 

C.  WaMtM.~-ia  their  distribution,  poiphyritic 
paitai  follow  the  granites  generslly.  In 
^laiid  (1,  a,  i.)  they  are  especially  found  in 
ywa  and  ComwalL  Five  large  masses  of 
nam,  besides  many  smaller  masaea,  occur  at 
Uad'i  End,  Cam  Menelez,  and  St.  AuataU  (all 
™i»»U),  and  Brown  Willy  and  Dartmoor  (both 
wod).  At  Shap,  alw),  ia  the  Weatmoreland 
™  utrict,  poiphyritic  granite  occuw. 
^1  Wale*,    k  David^a. 


(UL)  Scotland.    The  Hebrides. 

D.  Palkoktowov.     Sob  above. 

E.  How.— In  the  formation  of  porphyriea, 
there   appear   to    be    two    diatinct   phases   of 

"iaation.  In  the  fint  phase,  the  larger 
crystala  are  formed  in  what  is  at  that  time  a 
molten  matrix.  This  phase  takaa  place  before 
the  eruption  of  the  rock  from  withm  the  earth, 
and  ia  known  as  the  intra-telluric  phase.  Intra, 
within;  lillm,  the  earth.  In  the  second  phase, 
the  amaller  crystals  are  formed  from  the  molten 
matrix,  and  thus  make  the  KToand-nacs  in  which 
the  larger  appears  imbedded. 

F.  UsB.— See  above.  The  original  porphyry, 
Boeso  antiquo,  is  used  for  sculptures. 

Greenatone  or  Siorfta. 
DxRivATios. — The   derivation  of   green- 
stone   is   from    its    geueral   colour.      Another 
Scotland,   ia 

See  the 
,    S.     In  the 

atate  of  confuaion  aa  to  the  "  green- 
stonea,"  I  propose  to  follow  this  plan,  and  to 
deecribe  here  the  rocks  aa  dioritea.  The  derivation 
of  diorite  is  from  fiopi-rot:  (dioritoi),  separated. 

B.  What.  —  Diorite  is  taken  flrat  of  the 
tnippean  rocks,  as  it  is  to  some  extent  a  tran- 
sitionai  form  between  the  granites  and  banlt. 

(1)  Sfrueiiirf.— Crystalline,  granular  holocrys- 
talline.      Less  oompaot, '""    "* — 

(2)  Compoiilian.—liikD  syenite,  of  felspar  and 
a  silicate  of  iron,  or  of  magnednm,  or  of  both. 
Bat  the  felapar  is  plagiodase,  Dot  orthoclase. 
The  other  mineral  is  generally  hornblende,  but 
it  maybe  mica  or  augite. 

C.  Wbbab.— {■)  Europe,     (o)  Britiah  Isles. 
(i.)  England,  Jereey,  Gaemsey,  Cociiwill  (Pan 

Yoose),  Malvern  UUls,  Noneaton,  Chamwood 
Forwt. 

(ii.)  Wales.  South  of  Haverfordwest  in  Pem- 
broke, PenmaemnawT  in  Carnarvonshire. 

(iii.)  ScoUand.  Arran,  .Glen  Tilt  in  Perth- 
shire,  Assynt. 

[iv.)  Ireland.     Wicldow. 

D.  PAiuKoxtOLOOt. — See  above. 

E.  How.— The  dicnitea,  and,  indeed,  all  the 
trappean  rocks  are,  speaking  generally,  younger 
than  the  granites,  older  than  Uie  vok«nio.  They 
are  undoubtedly  of  igneous  ori^n,  an  ' 

ducts  of  the  cooling  and  consolidation  __  

rocks.  Thev  have  been  formed  under  gi«at 
preeeore,  and  in  some  cases  oadcr  water.  And 
chey  have  acted  both  mechanically  and  thermally 
l^tpimr:  (thermos),  heat]  on  the  rocks  above  and 
around  them.  They  have  produced  faults, 
fissures,  dip,  contortii 
In  Fig.  17  the  effect  ot  certain  injected  dykes  of 
a  trappean  rock  (basalt)  is  shown.  The  aand- 
stone  throngh  which  it  passed  has  been  loidered 
prismatic 

F.  Uas. — Dioritee  are  naed  to  some  art«Dt 
tor  building.  They  are  very  durable ;  but  bard 
to  ahape,  and  ugly  to  see.  But  they  are  very 
useful  m  the  maung  of  roads  and  atreeta.  They 
used  to  be  employed  for  lining  ovens,  and  by  the 
Hindoos,  Persians,  and  Egyptians  foraculpturing. 


magnesium,  aodium,  potssaum,  ot  these  different 
minerala,  make  up  on  the  average  G9'7  otbasalt 
or  dolsrite,  and  the  silicon  dioiide  or  sQiok  acid 
(SiOJ  only  43  (the  odd  1-3  ia  water),  these 
rocks  are  often  called  bade 

C.  Wkbu.  —  Basalt  or  dolerite  occnn  in 
great  beds  or  flows  that  form  plateaax  and  hilU 
(see  Fig.  49),  ot  it  occurs  in  great  oolumni,  aa 


Und,c 

As  to  OeoBraphleal  Statrtbotlon. 

[1)  Europe,     (a)  The  British  Isles,     (i.)  Eng- 

id.  St.  Minven  in  Cornwall,  Aahprington  and 
Tuviitock  (both  in  Devon)— Brent  Tor,  Bear 
Tavistock,  IS  a  «om-away  volcano;  MUler's 
Dile,  TidesweU  Dale,  and  near  Atatloch  (Deity 
ehire],  the  hills  of  Cumberland,  and  the  Ciuvfits. 

(ii.)  Wales,     St.  David's,  in  Pembroke,  and 

Rhobell  Fawr,  five  mjlea  north-east  of  Bol- 
gellj;,  in  Merioneth, 

(ill.)  Scotland.  The  Lion's  Haonch,  near 
Edinburgh;  Douglas,  ten  miles  north-west  of 
Qlasgow ;  Hill  of  Dun,  three  miles  east'-of 
Dumbarton;  Stitchill,  north  of  Kelso;  the 
islands  of  Arran,  Moll,  fitaffa  (Fingal's  Cave), 
and  Bamaay. 

(iv.)  Ireland.  North-east,  notably  Antrim 
(Giant's  Causeway). 

D.  E.  F.    Pal.*:ostoloqv,  Hot,  Uss. — See 


A.  D■nITATla^'~. — From  the  rinpng ,  aonnd 
this  rock  gives  out  when  it  ia  atruck  with  a 
hammer,  a  more  technical  name  ia  phoncdite. 
fok^c  (phonoa),  sound;  Xida£  (lithos),  stone. 

B.  What.— (I)  MrHtfdir*.— Clinkstone  is  loaa 
compact  than  basalt,  and  ii  grey  or  brown  K 
colour.  Relatively  compact  when  fresh,  it 
weathers  easily,  and  becomes  laminated  and 
fisaile,  and  can  easily  be  broken  up  into  slaty 


A.  DEaivnoN.— Baaal,  an  Ethiopian  word, 
aignifyine  an  iron-bearing  stone.  The  name 
dates  beCK  as  far  as  Pliny  at  least,  according  to 
whom,  from  Ethiopia  the  first  basalt  came  mto 
Europe.  By  some  writers  the  name  dolerite  is 
used  as  equivalent  to  basalt.  See  Science  and 
Art  syllabiu,  given  on  p.  6.  Dolerite  is  derived 
from  io\ipa[  (doloros),  deceptive. 

B.  What.  (1)  Sinictiirr.  A  oompsict,  heavy, 
crystalline  rock  ;  in  fact,  the  compactest,  heaviHt, 
moat  crystalline  ot  the  trappean  rocks;  hard, 
tough,  close -grained,  and  dark  in  colour.  Its 
colour  ia  ofI«n  due  to  the  presence  ot 
oxides.  Very  frequently  columnar  in  strui 
(see  Fig.  48).  (2)  Cm^poiilion.  Of  felspar 
(plagioclase)  and  angite  essentially ;  homblanda, 
mica,     and    other    minerala    may   be   preeeal. 

,  Aa    the    metals,    aluminium,    ii«d,    calcium. 


hornblende,  !i,  and  a  silicate  ot  potassium, 
sodium,  and  aluminium,  known  as  nepheline,  n, 
and  allied  to  felspar.  Bn..<JuC  (aanidos),  fla^ 
it  olten  occurs  in  large,  flat  tables  ■'■ 
(nephele),  a  cloud.  ,  ,  ,    _  . 

C.  WKEnE.— (1)   Europe,      (a)  Bntish  Isles. 
The  only  known  specimen  ot  phonolite  --  "'■- 

Biitish  Isles "    ' 

ComwaU- 


••i<pt\tl 


the 


ia  the  Wolf  Bock,  off  the  coast  of 
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li)  Th«  Coatinent.    At  djke*  and  veii 
AnTBnna  aDd  BoImdiu, 
D.  E  F.  (S«e  diorite  and  dolerite.) 
Trkohyta. 

A.  Deutition.  —  Tncliyte,  or  noritoi 
dtriv«d  from  Tpaxvc  [tnchos},  rough.  The : 
via  originally  ftppUed  to  an^  TOlcanic  nick  tliAt 
fait  rough  to  ths  finger.  It  is  now  reatricted  to 
mch  rocki  u  preaent  the  chai^eriatica  menUaned 
in  the  next  paisgiapha. 

B.  What.  —  (1)  Slrwlurf.  —  Hanv  mi 
colonileaa  or  light- coloured,  ne«dle-like  cryitala 
aa  a  matrix,  and  othere,  tabular  or  grannlar, 
difloaed  throogh  thia.  Not  bv  any  meana  necea- 
■arily  rough  to  the  finger.     Often  tnohytea  ar« 

(2]  Compotiiion. — The  matrix  of  aanidine  (i.e., 
giamy  orthoclaM  felapar)  ;  the  larger  ciyatals 
alao  of  Mnidine  and  mica  generallj.  Inttadiytp, 
unlike  bualt,iilioon  dioxide  (the  acid  oolutitaent) 
ia  In  exG«M  of  Oie  metali;  and  therefore,  tia- 
oliyte  la  ofton  called  an  add  rock. 


ing  largely  into  the  atructure  of  the  Andea.     In 


■o  mica,  /  ore  plagio- 
cUm  cryatala.  The  mica  of  andeeite  ii  often 
n^«G«d  b;  hornblende. 

C.JWHBHm.  —  (1)  Enrope :  (o)  The  British 
Iilea.    Not  known. 

(b)  Tha  Continent :  In  moat  volcanic  districts ; 
AnTortnio,  the  Bay  of  Nattlea,  the  Eng&jiesn 
KillBi  TruiiylTania,  the  SieWgsbirge,  Naanu. 

_(*)  America :   (4)  North.     The  Henry  Uonri- 

«)'( 

D.  I , 

E.  Probably  formed  mors  anperficially,  and 
nndei  laaa  preaanre,  than  baaalt. 

F.  TJaaa. — Of  no  apodal  economic  importance. 

TolOMllo  Booka. 

Of  the  Tolouiio  locki,  aa  diitinct  from  the 
faupaan  and  tlia  plntonic,  enough  hoa  been 
Mid  in  tlie  praceding  chapters,  with  the  excep- 
tion of  a  note  on  their  diatribation  and  usea,  with 
irbicli  tliia  chapter  enda. 

For  A,  DiBivATioN  ;  B,  Wbat  ;  E,  Uow ;  see 
Chapter  XI. 

0.  Whbkb. — There  are  between  200  and  300 
Tolcanic  oaten,  more  or  Ie«»  actiTe,  at  ths 
preaent  time. 

(1)  Earopo  [aj— Britiah  lalaa.  None  known. 
(t)  The  Ccmtinait.  Sidly,  Etna;  Naples,  Ve- 
■ajhia;  the  Axorea;  Iceland,  Hecla. 

(2)  Ada.  The  ihorea  of  the  Caspian,  the 
Levant  the  Bed  Sea,  t^  Indian  Ocean  iaknda ; 
thoae  of  the  Indian  Archipelago,  the  Philippinea, 
Japan,  the  Aleotiui  Islands. 

(3)  Abica,    Aacendon,  Cape  de  Teide,  Canary 

(i)  America,  (a)  Bonth.  Tiena  d«I  Fn^o,  the 
Andes,  tha  Rooky  Honntaina.  (i)  North.  Th» 
Weat  Indian  ialanda. 

(O  Octuiia.  (0  Polynesia,  New  Zealand,  the 
Sandwich  Ialanda. 

F.  UsB. — Iatm  make  a  light  biulding  stone ; 
pumice  ta  a  poliahing  atone ;  obsidian,  for  look- 
Inf-gUaaas  and  knirea.  lodirect  prodnda  are 
aiuphnr,  borax,  BBl-anuooniac,  orea  of  many 
metali.  Inch  as  iron,  manganese,  copper,  mercnry,  | 
gold ;  predooa  itonas,  such  ai  agates  and 
OtuJcwlony.  | 


A^:"^ 


)N    THS  RHTTHKICAI.   aROUP  OF 
HYSROaBir    LINES    VISIBLE    IH 
HAST  STELLAR  SPECTRA. 
By  A.  0.  &1KTASS.* 

-^ KtKviledgt  know,  a  piism  or 

wedga-ihaped  piece  ol  f{Iass  breals  up  a 
.  ..  of  wbita  light  into  a  aeries  of  oobored  beams 
arrasnd  (an-wiae,  the  bine  or  Tiolst  lavs  bdng 
tnmsd  through  the  greatest  uigla.  I(  inah  a  priim 
be  [daoed  fn^nl  i3  a  talsicopa,  ao  oi  to  said  the 
ranaoted  rays  from  ■  star  down  tha  ads  of  the 
tetasoope,  an  obwner  looking  in  at  the  eye  end  wOl 
see  the  image  ot  the  star  spead  out  into  a  nan«w 
line  of  light,  bine  at  one  sod  and  red  at  the  other, 
lliia  narrow  bond  or  spaatrom  is  not  Dontinnons, 
bat  it  Intarmpted  ^  small  dark  gaps,  which  are 
not  Tenr  eaay  to  see ;  but  it  the  nsmiw  spectral 
band  of  light  i»  made  to  appeal  a  little  bn»dai  by 
looking  at  it  with  a  ajlindnod  leni,  tha  dark  nps 
become  viaible  as  Unea  across  the  spectrum,  and 
appear  simiUt  to  the  dark  Ungs  across  the  stellar 
■pictra  abawn  on  the  plate. 

Hie  spectra  repradacad  in  the  plate  [In  EnotC' 
If^'X  weM,  however,  photographed  without  a 
cynndrical  Isna.  The  narrow  qiedral  alrwk  of 
oDlonied  light  waa  ttmed  so  *s  to  be  at  right 
anglea  to  the  d&edion  of  tha  star's  diomd  molun, 
and,  by  slowing  the  driving  dock  of  the  telMcope, 
the  spectral  streak  woa  caiued  to  sweep  across  Uu 
sendtiTa  phite  in  a  direction  at  right  angles  to  iti 
length,  thns  piodDdng  a  bail  or  trace  with  dark 


nea  across  it,  cotrseponding  to  the  dark  gaps  in 
le  spectral  atnok.  The  upper  tour  itellai  spectra 
1  the  plate  are  from  photographs  kindly  givai  me 
r  the  Brother!  Henry,  and  ths  lower  tour  are 


!  the  Draper  men     . .  . 

The  method  of  obsmving  stdlar 
prism  in  front  of  the  object-glass,  and*a  cylindrical 
lens,  was  deriscd  by  RBDnhofar— nearly  80  Tcais 


.  _.  This  remarkable  man  tnnied  a  tda- 
_..,..  wilhaprlsn  in  front  of  the  objeet-ftlase,  to 
tha  stiua,  and  notad  some  of  tha  chief  Tariatioos  in 
their  qwotm.  He  found  that  ths  apeotrnm  of 
PoUox  oloady  raaembled  the  niectmm  of  on 
_vn.  *!. ,__^  diflarenoea 


whUe  there  ware 


^dgaoi 


la  In  the 


hand,  the  ipectia  ot  Siiins  and  Caalot  were  ss 
be  of  a  different  ^pa,  and  to  be  CKMwd  by 


Heidelberg,  tbmid  a  key  which  enabled  him  par- 
tially  to  nod  tha  Msroglyphia  looguage  ot  the 
Frannhofar  linaa,  hot  mnah  more  remoina  still  nn- 
dadphered  nntll  soma  Danid  shall  arise  who  can 

:_i ^^,._^ Hy  written  in  letteri  ot  light 

rehhogpasaad  abeam  of  snn- 
„  <  -  -  -   -Coapied  by  bomlng  aodium 

Tsponr,  and  peredTed  with  astonishment  that  tha 

dark  Frannhofar  line  D,  histaad  ( 

"'■  by  the  Inmloona  rays  ot  the  au 
that  ginn  out  by  the  flame, 
blacker  and  thiokar  by  the  aaperpcaitloa. 
.V , 'Itntfig^Uia  t 


every  rasped  to  the  solar  D  Una,  waa 


apaatnm  derived  from  the  light  of  a 
I         .  j^^  ^^^^ 

. Theinfarenoe  was  irreddiUe^^ 

these  dark  lines  wms  piodiiced  by  abaoiplion  of 
light  oorreapoDding  in  wave-length  to  the  bright 
linea  glvao  out  bv  the  vapoor,  and  that  then  moat 
'-'  ~  absotUng  layer  ot  sodium  vapoor  about  the 
This  disoovery  was  quickly  followed  up  by 
Lamination  in  the  laboratory,  t^  Prof.  Etrch- 
boS,  of  the  bright  linea  from  othm  Incandescant 
metallic  vaponn,  and  many  of  tha  bright  linea 
di   vaunia    were   idantifled   wUh   dork 

_  the  solar  spadnm.    But  in  spite  of  all 

the  work  done  by  Prof .  Eiichhoff  and  his  asddnooa 
pnpil.  Dr.  Bnnaso,  and  In  spite  of  all  tha  Mtefnl 


.     sinoe  theirday,  not 

one-fonrth  ot  the  dark  lines  of  the  solar  spac^m 
have  oa  yd  bean  identified  with  line*  in  the  spaotn 


tions,  and  the _  . 

specbum.  We  an,  therefore,  vary  far  from  having 
read  the  riddle  ot  the  aolar  apaoboni,  and  we  it* 
mnoh  further  from  having  laamt  all  that  may  be 


dedpherad  tram  the  nectra  of  the  at 

Soon  afta  the jjmblication  of   Eti 
Bnnsen's  raanlts,  Athet  Saochi  set  h: 


Etrdihoff's  and 
\  himself  to  ths 

,.._»ol4,0(,. , 

gronped  them  Into  tour  great  olaswi,  with  tha 

of  which  we  ate  at  preaent  mca«  espedally  oon- 

OBmad.    It  contained  Sirina  and  Vega,  and  mora 

than  half  ot  the  stars,  whidl  be  examined.    Thdr 

'  «  are  choiocterlsad  by  tha  great  staength  of 

*  ExtiBotad  (ram  Emndtift,  Septanbar. 


the  hydroDBn  lines,  which  are  wide,  ha^  basda 
mncb like  the H  and Kot the sol«riV"dmm,UHn^ 
these  Una*  in  the  solar  apeetmm  do  not  bdong 
to  hydrogen  but  to  caldnm,  an  demeal  whim 
la  dosdy  assodatad  with  bydtoges  in  tha  sdst 
promlDanoea,  but  it  is  vmy  diflerent  (na 
it  In  atomic  weight  and  chemlnl  qnolilia^ 
In  the  ^ectia  of  the  stan  of  Ssoehi'a  first  type  tto 


_  ,  the  ipectrnm  ot  Vega,  and  suoceeded  ia 
enuing  an  impresdon  ot  the  apectrum,  bat  witbod 
any  of  the  lines.  In  I8T2  Dr.  Hsnty  Drqiat,  d 
Dohbs's  Feny,  on  the  Hudson,  saooeedad  in  obtda- 
ing  a  photograph  ol  thespedniiaotTega,aha>iBg, 
tor  the  flnt  time,  four  o_f  ita  hydmgen  unaa.  ribs 
■  '  ■.  Beniy  Diaper,  and  bii 
.  ,  ia  very  remarkabla.  Tit 
father,  natu-ty  half  a  century  ago,  obtafaied  tha  dtat 
photograph  of  a  human  being,  aa  wdl  as  tha  flnt 
photograph  of  the  scUr  speetrom,  and  tha  son 
obtoinad  the  first  photograph  of  a  nebula— Iba 
Orion  nebnlo,  which  was  photognwbed  by  him  od 
the  night  ot  the  30th  September,  liSSO— as  wiU  as 
the  flnt  '^lOtcgraph  ot  a  stdlar  spectrum  ehowiog 
linea.)  The  fotrodnotlon  of  more  saodtiTe  dij 
platcB  in  1870  induced  Dr.  Hoggins  to  tnn  ogdn  & 
ths  photography  ol  atdlar  qwdn,  and  Im  iood 
ruceeeded   In   obtaining   piotons   showing  ms^ 

In  a  paper  published  in  ths  PAilo$ephiea{  frou- 
miiowifor  1880on  "The  Photographio  Spectra  d 
Stars,"  be  called  attrition  to  the  anangemaot  d 
12  strong  linea  in  tha  speotmm  of  Tegs,  lemaik- 
log  that  the  groap  poaaessea  a  distindly  ^mmaU^ 
diaraotar,  aa  the  refnngibiilh'  iomeasc*  the  Ubm 
^^iTHiT1^^|]  Jq  broadtti,  and  ths  ilistannt  bdwaeo  sh 
two  adjacent  liaa*  is  laaa ;  and  he  bazardad  Iht 
■uggaetion  that  the  lines  mud  bs  "  intiniatdy  cm- 
nected  wither "'■ ' '  "■ " — 


In  this  pai 


us  paper  Dr.  Huggins  deaignatea  ths  due 
itraudble  of  the  iS  Unea  photographad  t^ 
the  Qieek  letten,  a,  ff,  y,  &e^  i  being  tha 
—  his  phob "*"-  --IJ-  -  ji  * 


„     .  Efoadds: 

absence  of  any  lioM  in  ths  apectrum  beyond  t.  Tt 
spediam,  whidi  then  baoomee  oontinooas,  i 
strong,  and  sitanda  beyond  S  in  the  nlba  vicM. 

In   solar    pf' ■        -  ■- 

apporatoa,  tt 


Dr.  Hoggins  seems  to  have  thought  It  strangs  Hid 
the  poup  of  Unas  was  not  osntinuad  farther,  and 
that  if  the  lines  belonged  to  a  degrading  serisi^  and 

doe  to  a  common  phydcal  cause,  the  grow 

end  abruptly  at  t.    His  suRndon  had 


..  .,  . , advantaged 

examining   tha    pbotonaphs    given   me   by    tb* 
Brothen  Henry,  pointed  ouc  tour  lines  beyond  Di. 

" ' — '    "^e    1,    and   thought   that   he   saw  a 

a  fifth  line.)     Two  ot  than  nuylis 
reproduction,  thoogh  they  are  vsiy 
taint,  and  only  jod  vidhls.    Thus  ia  a  qiot  on  ths 
..-__      „  .  ,     .   -  the  negativad 


m  beyond  it.  mAlng  in  all  aixb 
n  be  counted  on  oar  reproduetiQi 


oar  reproduetion. 
All  tha  line*  of  the  groap  an  of  the  same  diaioo- 
tar— that  ia  to  say,  thay  an  brood  and  winged  d 
1ie  edges,  and  they  bec^ne  less  intense  and  bsltar  | 
efined  in  the  order  of  thdr  tefrangiUity.  At  the  i 
ate  ot  Br.  Huggins'  paper  la  IBSO  the  lines  of  tha 
ydroEen  spectrum  hod  only  been  photographed  ia 
la  laMrotory  aa  f ar  as  i,  and  their  wave-laagthl 

._    *,_     „    ^^^       ,  .     ,^.ul. 


inula  of  proba 
u  typical  lines 


3887'fi 
383* 
379S 
3767'5 


"  Thsra  can  remdn  vcn  little  doubt  ttiot  jew 
^picd  linea  an  doe  to  hy^ogeo.  The  eddocsof 
thdr  all  being  manbei*  ot  one  physical  ^alenit 
made  very  plain  whan  their  poeitiona  an  plotted 
down,  for  it  then  becra — ' """'  "^^ 


it  happen 
:  only  nea 


idthv 

hoodd 


■  This  iBdodcs ths K  Una, iridah  does  not baloc  taOa 


Sift.  18,  IJB91. 
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a  LyrsD. 
SirluB. 


f7  UrBiB  MajoriB. 
a  Yiigmis. 
a  Aquilss. 
a  Cygni. 


showing  the  relative  inteiiBity  of  the  lines  of  the  Hydrogen  Spectrum  in  six  Stellar  Spectra,  photographed  by  Br.  Hoggins, 
copied  from  his  paper  en  the  Photographic  ISpectra  of  Stars  in  the  Fhil.  Trans,  for  1880. 


braaking  np  a  ray  of  white  light  from 
8  into  a  ■pectrom  BY. 


—  ~  —         U3  kO  ud  iO  ud  ^O  U3  to  ua 


s 


s 


O  O  CO 


"*  -^  "^ 


Prism  in  ^nt  of  Object-glass. 
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iUiutrating  the  relation  of  the  Wave-Lengths  of  the  Stellar  Series  of  Lines  in 

the  Spectrum  of  Hydrogen. 


^  gwst  dgnifloance  in  the  theory.  If  they  Ixeon 
^ttmobsfmgany  exact  mathematical  law,  their 
"■Mdlaon  must,  I  think,  be  attributed  to  their 
VvVOB&igto  the  eofueaUixe  partial  tones  <^ 
■■(jiliatiiig  system  Qike  those  of  an  elastic  rod 
<  mO,  lor  enrnple).  If,  on  the  other  hand,  they 
■tiisrtet  not  .on  the  curve,  this  drcumstanoe 
*WMwpportthe  hypothesis  that  the  visible  lines 
*>*W>n  of  hannonio  series,  most  of  the  members 
*«h aif  ianrible,  those  only  bemg  seen  whose 


exactly  the  36th  and  32nd  harmonics  of  a  vibration 


whose  fundamental  is 


72-003 


when  T  is  the  timelin 


positions  chance  nearly  to  fulfil  a  definite  condi- 
tion.*' 

Bfr.  Johnstone  Ston^  converts  Dr.  Hnggins* 
wave-lengths  into  wave-frequencies  in  air,  and 
comes  to  the  conclusion  tha£  assuming  that  the 
irregularities  in  the  second  differenoes  cannot  be 
referred  to  erron  of  observation,  the  positions  of  the 
lines  do  not  lie  on  but  lie  near  to  a  definite  curve. 
He  then  points  out  that  the  wave-length  of  H  and 
the  line  near  G  an  oonnected  harmomoaUy,  being  I 


which  li^ht  travels  a  millimetre  in  air— a  connec- 
tion  which  is  rather  far  fetched  and  unsatisfaotorr. 

One  of  the  most  remarkable  facts  with  regard  to 
the  vibrations  of  molecules  which  become  Twble  to 
us  as  lines  in*  the  spectrum  is  that  no  simple  har- 
monics are  observed.  Yeiy  good  photographs  of 
the  solar  spectrum  have  been  taken,  extencunff  from 
above  wave-length  3,000  tenth- m<^tres  to  oelow 
wave-length  8,600  tenth-mdtres ;  but  no  repetitions 
of  the  lines  and  groups  of  lines  are  found  to  exist 
at  positions  in  the  spectrum  oorresponding  to  double 
the  wave-lensth,  or  at  two-thirds  or  any  other 
aimnle  multiple  of  the  wave-length,  as  would  pro- 
bably be  the  case  if  a  molecule  were  constituted  like 
a  bell  or  a  tuning-fork,  and  gave  out  oveftooes 
corresponding  to  the  chief  vibrations  with  whidi  it 
was  pulsating. 

Much  intenst  naturally  attaches  to  any  relations 
that  may  be  noted  between  the  wave-lengttis  given 
out  by  an  element,  as  they  may  teach  us  someGbing 
with  regard  to  the  internal  architecture  of  mole- 
cules. The  strange  groups  of  lines  in  the  solar 
spectrum  and  the  numerous  similar  pairs  and  triplets 
indicate  that  thero  must  be  many  such  co-related 
lines,  but  the  exact  law  of  relationship  needs  to  be 
worked  out  and  traced  back  to  its  pro  oable  physical 
cause. 

Some  sliffht  advances  have  been  made  in  this 
direction.  Prof.  HarUey  has  called  attention  to  a 
most  remarkable  relation  connectinff  tiie  Unes  in 
the  series  of  triplets  in  the  spectra  A  magnesium, 
zinc,  and  cadmium.  He  corrected  the  wave-lengths 
for  atmospheric  refraction,  and  then  oslculatea  the 
wave-frequency,  and  found  that  the  differenoes  o 
these  frequencies  for  each  triplet  in  any  one  series 
is  a  constant  quantity  within  ihe  limits  of  probable 
error  of  the  observations  used.  That  some  such 
relation  exists  between  the  wave-lengths  of  the  lines 
of  the  hydrogen  spectrum  was  evident  from  the  date 
of  the  publication  of  Dr.  Huggins*  paper. 

In  lo86  J.  «r.  Balmer  gave  a  formula  for  con- 
necting the  wave-lengtiis  of  this  group  of  Hnes  of 
the  hydrogen  spectrum,  which  approximately  agreed 
with  the  positions  of  the  lines  as  then  known,  and 
subsequent  observations  have  shown  that  the 
formula  is  remarkably  accurate.  Balmer's  formula 
is:— 


X  «  3647  20 


fW' 


m«-4 


whero  m  takes  in  succession  the  values  3.  4,  6,  &o. 
The  value  of  X,  given  by  making  m  equal  3,  corre- 
sponds to  the  wave-length  of  the  0  line ;  m* 4  gives 
the  wave  length  for  the  F  line,  and  so  on. 

Prof.  J.  S.  Ames,  Assistant  in  Physics  at  the 
Johns  Hopkins  University,  has,  in  a  very  important 
paper  published  in  the  rhxL  Mag,  for  July,  1890, 

S'ven  an  account  of  his  verification  of  this  rormula. 
)mu  and  Hasselberg  had  already  examined  the 
spectrum  of  hydrogen  in  the  laboratory,  under 
various  conditions  of  electrical  tension,  and  had 
succeeded  in  getting  all  the  lines  of  tiie  stellar  series 
as  far  as  0,  as  well  as  many  other  lines  which  are 
spoken  of  as  belonging  to  the  ''secondaiy" 
spectrum  of  hydro^.  Prof.  Ames  repeated  their 
experiments,  takmg  every  precaution  in  the 
measurement  of  the  positions  ox  the  linesy  and  his 
places  agree  remarkably  well  with  Balmer*s  for- 
mi;la  nhen  they^  aro  corrected  so  as  to  correspond 
with  the  rofractive  indexes  in  vacuo.  Prof.  Ames 
remarks  that  he  was  entirelv  unable  to  obtain  the 
stellar  series  of  lines  by  itseu,  although  he  says,  <*  I 
am  confident  my  hydrogen  was  puro  and  I  varied 
the  tubes,  the  current,  the  vacuum,  and  the 
exposure.  I  also  introduced  Ivse  condsnsen 
without  any  noticeable  change."  We  therefore  do 
not  seem  at  present  to  be  able  to  imitate  in  the 
laboratory  the  conditions  under  which  hvdrogen 
exists  in  stars  having  the  first  type  of  speocra,  aad 
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the  same  remark  applieB  to  nearl  j  all  the  spectra  of 
elements  reoognisable  in  the  Bolax  spectrum. 

The  accuracy  ol  Prof.  Ames*  measnrea  are  con- 
firmed hj  their  agreement  with  Prof.  George 
Hale*B  measures  ol  the  positions  of  the  hy'drogen 
hnes  in  the  solar  prominences.  There  la  some 
slight  doubt  about  the  proper  correction  for  atmo- 
spheric refraotioui  but  using  the  numbers  adopted 
by  Prof.  Ames  we  have 

Di.^^  -.i-^i-**,!  Places  observed  by 

Places  calculated  j^^^    corrected 

■  3647*20  -^ —  for  atmospheric 

»**-*  refraction. 

C  6364'96     6564-97 

F  4862-93     4862-93 

Oi  4341-90     434200 

/*  4103-10     4103-11 

H  3971-4      3971-40 

a  3890-3      3890-3 

/3  3836-7      3836-8 

y  3799-2      3799-2 

^  3771-9      3771-9 

6  3761-4      3761-3 

i:  3735-6       3736-3 

»;  3723-2       3722-8 

y  3713-2      3712-9 

The  position  of  ihe  next  three  Hues,  i,  v,  and  X, 
calculated  from  Balmer's  formula,  are  3705*1, 
369S'6,  and  3692*9,  which  agrees  very  satisfactorily 
with  the  positions  of  the  lines  diown  on  the  photo- 
graph of  the  epeotnim  of  Yega  given  me  by  the 
brothers  Henir. 

We  may,  therefore,  feel  some  confidence  that 
Balnier*B  formula  corresponds  to  %  physical  fact, 
and  that  one  series  of  tremors  with  which  the 
hydrogen  moleoule  vibrates  when  it  is  disturbed 
are  related,  so  that  the  length  of  the  waves  pro- 
duced, when  plotted  as  in  the  diagram,  fall  upon  a 
ourve  having  an  asymptote  at  wave-length  3647*20. 

If  m  be  made  equal  to  2  in  the  formula,  we  get 
an  infinite  value  for  X ;  which  indicates  that  there 
ought  to  be  one  line  of  the  series  forming  the  limit 
of  the  spectrum  at  the  extreme  red  end.  When  m 
is  made  equal  to  1,  we  get  X  •  —  1216-4.  It  would 
be  interesting  to  determine  whether  this  negative 
value  of  the  wave-length  may  be  interpreted  as 
meuting  a  wave  of  opposite  phase.  If  so,  we 
should  expect  to  find  a  ime  of  tne  series  at  wave- 
length 12i6'4— a  region  of  the  spectrum  which  has 
noiyet  been  esploM. 


METHOD    or    BESUCINO    THE 
INTJBHSITT  OF  HEOATITBS.* 

TELE  cliches  may  be  too  intense  either  from 
yellow  fog,  over-development,  or  local  opaci- 
ties. We  have  nothing  to  say  on  the  means 
employed  to  remove  yellow  fog—they  do  not  alter 
the  character  of  the  picture,  nor  on  those  which 
attenuate  the  contrasts  or  local  opacities,  which,  if 
done  by  redevelopment,  answer  pret^  well;  but 
we  think  that  the  reduction  of  clichts,  generally 
too  intense,  in  effected  by  chemical  actions  which  are 
often  objectionable.  Among  the  processee  employed 
ioT  the  purpose  in  question,  the  old  one,  tnat  which 
we  first  employed,  both  in  the  calotype  and  the  col- 
lodion process,  consists  in  treating  the  cliche  with  a 
solution  of  potassium  cyanide.  It  is  the  best  on 
account  of  its  simplicity,  and  of  not  requiring  much 
after- washing.  The  drawback  in  the  gelatine 
process  is  that  the  solution  of  the  commercial 
article,  KCy,  has,  on  account  of  its  strong  alka- 
linity, a  tenaencv  to  produce  blisters  and  friBing  by 
softening  the  fihn.  This  can,  however,  be  easily 
prevented  by  using  pure  potassium  cyanide  in  solu- 
tion Ir  alcoholised  water.  The  next  process  in 
order  of  publication  is  that  devised  by  Alexis 
Oaudin.  The  reduction  is  eilected  by  ferric  sul- 
phate (Monsel's  salt).  This  process  requires  to 
eliminate  the  iron  sa^t  by  first  washing  the  gelatine 
film  in  a  diluted  solution  of  hydrochloric,  atxic,  or 
oxalic  acid,  &c.  It  ib  little  employed.  Then  come 
SpiUer's  process,  which  consists  in  treating  the 
ciieM  by  a  solution  of  cupric  bromide  and  com- 
mon salt ;  that  of  Fanner,  who  uses  potassium 
ferricyanide  in  solution  with  sodium  thlosulphate ; 
and,  lastly,  Monckhoven's  process,  by  which  the 
reduction  ia  effected  in  attacking  the  silver  with 
ferric  oxalate,  the  silver  salt  formed  being  dissolved 
by  sodium  thlosulphate,  as  in  Farmer's  process.  The 
latter  processes— those  of  Farmer  and  Monckhoven 
^require  prolonged  after-washings  to  eliminate  the 
thiosulphate.  For  this  reason  the  process  of  Mr. 
John  Spiller  is  preferable,  as  the  solvent  of  the 
cuprous  and  sflver  bromides  is  simply  the  common 
salt,  an  entirely  harmless  compound,  should  any 
traces  of  it  be  left  in  the  film. 

As  it  is  seen,  in  all  these  processes  the  iniensiiy  is 
reduced  by  dissolving  the  mftalhc  silver  forminnthr. 
ifnofff.  If  employed  for  the  reduction  of  clichvs 
generally  too  intense  from  over-devdopment,  the  . 
relative  value  of  the  local  intensities  may  be  little  i 
altered,  provided  the  operation  be  conducted  with 
Cpreat    care,    otherwise— and,    indeed,    this   is  of 

•  By  P.  C.  DnoRocBOls,  in  Photographic  Times. 


frequent  occurrence — it  happens  that  the  penumbras 
and  the  details  in  the  shadows,  being  formed  by  their 
layers  of  metallic  silver,  are  dissolved,  and,  as  a 
oonsequence,  that  the  cliehiy  if  not  spoiled  past 
remedy,  has  lost  that  admirable  gradation  from 
lights  to  shades,  that  delicaoy  of  details^  which 
makes  a  photograph  sudi  a  beautiful  reaUstio  image 
of  nature. 

A  rational  process  would  be  to  reduce  the 
intensity  not  by  dissolving  the  silver^  but  by  trans- 
f orxning  the  colour  of  the  image  mto  one  more 
actinic,  or  rendering  the  cliche  more  transparent,  so 
that  not  only  the  desired  deintensification  would 
result,  but  if  the  intensity  were  too  much  reduced  it 
would  always  be  possible  to  strengthen  it. 

For  example,  the  c/icA^'previoudy  soaked  in  water 
is  immersed  in  a  very  diluted  solution  of  nitzo- 
bromhydrio  add  or  of  nitro-chlorhydric  acid  (aqua 
regia).  In  the  solution  of  the  image,  viewed  by 
truisparency,  seems  to  intensify  on  account  of  the 
formation  of  the  silver  bromide  (or  chloride),  but 
when  exposed  to  sunshine  for  a  certain  period,  it 
becomes  more  transparent  from  the  reduction  of  the 
silver  haloid,  and  turns  to  a  bluish  or  violet-black, 
that  is,  a  more  actinic  colour  than  the  original  one. 
The  operation  should  be  made  by  diffused  light,  and 
the  cliche  allowed  to  dry  before  exposure  to  the 
luminous  action,  for,  if  dried  in  the  light,  the  silver 
reduction  would  be  of  unequal  intensity,  the  parts 
drying  first  being  the  lightest.  In  fact,  when  ex- 
posed under  water,  or,  better^  in  preeence  of  an 
absorbent  of  chlorine  or  bronune,  the  reduction  is 
more  complete  and  darker,  which  is  generally 
advantageous.  Of  course,  the  deintensification  ii 
proportionate  to  the  more  or  less  complete  trans- 
formation of  the  metallic  silver,  the  ima^,  into 
silver  haloid.  And  it  is  in  this  where  resides  the 
difficulty  of  the  process ;  it  requires  some  experience 
to  succeed.  There  Ib^  however,  little  danger  of 
spoiling  the  cliche^  for  should  it  be  too  much 
weakened  from  being  bleached  through,  the  remedy 
is  at  hand ;  it  suffices,  after  the  insolation^  to  re- 
develop with  a  very  weak  developer— pyrogallol, 
eikonogen,  &c.,  or  to  iatensify  with  mercuric 
chloride,  or  b^  any  other  intensifying  processes.  No 
fixing  is  required  after  these  operations.  It  is  only 
necessary  to  well  wash  the  eliehe. 

We  have  also  experimented  with  iodohydric  add, 
and,  in  lieu,  with  iodine ;  but  the  results  were  not 
generally  as  good.  The  silver  iodide  does  not 
blacken  in  the  light,  and  remains  apparently  not 
acted  on,  and  when  treated  by  the  devdoper  gives 
riM  to  a  great  increase  of  intendtv.  This  can  be 
regulated  during  the  redevdopment,  and  an  after- 
treatment  with  a  solvent  of  silver  iodide,  sodium 
thiosulphate,  &c.  The  iodide  process  has  given  us 
satisfactory  results  for  the  intensification  of  very 
weak  negatives.  As  said  above,  the  redevdopment 
should  be  done  after  insolation,  and  with  diluted 
developers,  in  order  to  have  tiie  action  wdl  under 
control. 


HONES. 

THE  finest  whetstones  known  for  the  sharpening 
of  fine-edged  tools  are  obtained  from 
Arkansas,  so  says  Curator  Merrill,  of  the  Smith- 
sonian Institution.  In  that  State  are  beds  of  what 
is  called  "  novaculite,"  which  is  what  is  sdentifically 
known  as  an  ''altered  schist."  This  means  a 
depodt  of  a  flinty  nature,  usually  combined  with 
limestone,  tiie  rock  thus  produced  being  changed  in 
such  a  manner  moleoularly,  by  processes  not 
altogether  xmderstood,  as  to  supply  a  surface  most 
suitable  for  grindinjg.  Arkansas  furnishes  the  entire 
supply  of  novacuUte  for  the  United  States,  also 
filling  a  large  part  of  the  export  demand,  which  is 
very  condderable.  The  main  depont  of  the 
material  is  in  a  sinsle  hill  about  500ft.  high.  For 
the  sharpening  of  keen-edged  tools,  razors  ex- 
cepted, this  novaculite  ib  unrivalled.  It  is  a  very 
beautiful  stone,  of  snowy  whiteness,  and  is  quite 
costly,  because  it  has  to  be  cut  by  diamond  dust, 
owing  to  its  extreme  hardness. 

Next  in  point  of  quality  for  whetstone  purposes  is 
a  grey,  fine- grainea  sandstone  from  Orange  (founty, 
Ind.  it  is  called  indifferently  "  Hindustan  stone  '* 
or  *'  Orange  County  stone."  Voy  commonly  it  is 
made  into  long  spikes  for  sharpening  loiives  upon  in 
the  kitchen,  and  for  this  purpose  it  is  far  oetter 
than  steeL  Another  sandstone  employed  for  the 
same  purpose  is  (quarried  in  Cortland  County,  N.T., 
and  is  called,  without  any  reason  that  I  know  of, 
'*  Labrador  irtone."    It  is  a  dark  grey  colour. 

A  still  coarser  whetstone  for  scythes  and  other 
such  tools  is  made  from  Berea  grits,  a  sandstone 
found  in  the  neighbourhood  of  Berea,  Ohio.  Also 
there  are  certain  qualities  of  fine-  grained  mica  schists 
— a  crystalline  rock  of  quarts  and  mica — which  are 
obtained  from  New  Hampdiire  and  Vermont,  and 
utilised  for  hones  wherewith  to  grind  tools  of  the 
bigger  sort.  But  it  must  be  understood  that  there 
is  hardly  such  a  thing  as  a  whetstone  quany. 
Nearly  every  quarry  from  which  whetstones  are 
derived  is  worked  chisfiy  for  obtaining  building 
stone,  the  small  pieces  of  particularly  fine  grade 
only  oeing  utilised  for  making  whetstones. 

Three  stones  imported  from  abroad  are  employed 


in  AmracafOT  whetstones.    The  best  koowa  d 
these  IS  the  Qerman  razor  hone,  wbidi  is  oomnad* 

P^^^^bJii'il  »^»5enmg  thdr  rascrs,sid& 
m  aU  probabthty  the  best  substance  for  the  pnnoil 
known.  It  is  found  diiefiy  near  BatiaW 
Germany,  in  the  old  river  bed.  Daring  the  poioa 
of  early  geological  formation  the  river  teouht 
down  to  uat  point  mud  which  was  depositsdoa 
the  bottom.  This  mud  varied  in  materid^om  ou 
season  to  another,  depending  upon  the  souros  fnm 
whidi  it  was  derived,  so  that  dnrins  one  year  it  wu 
white  and  during  another  blue.  Sabseqneotly,  m 
the  course  of  ages,  the  mud  became  stone,  and  nov 
the  white  layers  serve  to  diarpen  tiie  blades  Vj 
which  dvilised  men  all  over  the  worid  keep  tbv 
faces  clean  of  hair.  Because  the  white  stone  i> 
ooetlv  it  is  usual  to  bade  a  ttun  slab  of  it  with 
another  dab  of  the  cheap  blue  stone,  fsstsoiiiffthe 
two  together  with  oement.  Such  is  the  ordioiiy 
razor  hone  of  commerce.  These  Oerman  hones  ooit 
only  a  fraction  of  what  is  charged  for  novscdite 
%oraps  of  the  same  size,  but  there  is  a  duty  upon  thsoi, 
which,  together  with  the  expense  of  tran^iortatioii, 
renders  them  about  as  high  in  the  market  Tlisra 
are  two  other  fordgn  whetstones  commonly  used  in 
this  country.  One  of  these  is  a  fine-grained  soluit 
from  Scotland  known  as  the  "  Water  of  Ayr,"  sad 
used  mudi  by  carpenters  and  stone-cuUen  for 
rubbing  down  the  surface  of  other  stones.  The 
other  it  ^  ^'Tuik^y  oOiteiia,"  leseadiliag  aon- 
oulite. 

The  stones  used  in  this  country  for  gri&ditoBea 
are  mostiy  ixom  Ohio  and  Nova  Scotia,  the  fatter 
supplying  the  beet  grade,  which  does  exodlsDtlfior 
scythes.  Of  foreign  gnodstones  most  coaksaosi 
Kngland.  Of  all  whetatooes  the  most  curiooesad 
interesting  are  those  which  are  utilised  by  en- 
gravers to  sharpen  their  engraving  tods.  IQjsj 
are  of  every  di^M  imaginable,  from  long  needle- 
like  points  to  fine-edged  sticks,  the  object  bsiag  to 
grind  the  Uttie  poinU  and  edges  of  the  steel  io«ni- 
ment,  which  oonldaot  be  sharpened  ^pon  an  w- 
nary  stone.    ^^ 

A  FEW  HANDY  TOOLS/ 

THERE  is  oftentimes  work  that  requires  to  be 
nearly  exact,  say  within  a  hundredth  (»  i^ 
and  upon  which  it  is  more  oonvenient  to  use  a  flssd 
caliper  or  solidgauge  than  the  ordinary  calipets  oc 
slidmg  rule.  The  sted  gauges  of  commerce  are  ex- 
pendve,  and  though  they  are  desirable  for  much  (A 
the  work,  they  are  not  reaUy  needed  for  the  Mad 
in  question.  Such  a  problem  came  to  the  imw 
once  upon  a  time,  and  the  solution  was  reached  m 
the  following  manner:  A  solid  g&o^.^,.^ 
dedred  end,  and  required  aoouracy  within  'Olin^ 
not  very  dose,  some  will  say,  but  that  does  no* 
alter  the  need  for  a  gauge.  lUdng  a  piece  of  fm* 
square  sted  about  9in.  long,  the  first  «<>▼«  ^J" 
offset  the  ends  as  shown  m  the  upper  part  of  »• 
sketch  Fig.  1,  for  the  measuring  faces ;  tiM^^^ 
were  about  km,  in  length  in  the  faces  inn^^.^' ?r 
were  to  be  indde  when  completed.  Then  o«Bff°S 
the  steel  into  a  ring,  as  shown  in  the  lower  part « 
the  sketch,  the  odiper  began  to  assume  some  diap^ 
It  was  then  hardened  at  a  low  heat,  and  not  dra^ 
in  the  least.  Then,  by  holding  it  on  a  levd  tsWJ 
that  was  on  the  tool-grinder,  the  indde  faces  wen 
ground  off  reasonably  true,  and  to  size  ae  netf  >*[^ 
quired.  Had  it  been  filed  up  and  then  bardeoedn 
would  probably  have  sprung  so  ae  to  render  8^*°^ 
necessary  after  all,  and  so  it  was  done  in  ^^  ™fS^ 
shown  to  save  time.  It  ia  not  pretwided  ™»"2 
is  an  accurate  gauge  or  caliper ;  but  it  is  ^'tj'^'jj 
being  useful  m  many  oases,  and  very  ^^^Tr 
cheaply  made,  and  as  these  axe  often  the  mam  on* 

dderations,  it  mav  find  a  useful  place  ^°^ 
tool-rooms  of  smsll  shops.  Fig.  1  shows  the  vim 
in  detail.  ,^   ^ 

Where  an  adjustable  caliper  is  wQ^SJ^tJI!! 
might  be  made  as  shown  in  Fig.  2.  Thefrjaj 
could  be  made  of  malleable  iron  or  ated  JJ^^JjJj 
and  the  screws,  as  shown,  are  intended  to  be  ora^ 
point,  though  that  is  a  matter  of  taste  or  reqeoe* 

Lock-nuts  could  be  used ;  but  as  they  £»^^ 
disturb  the  adjustment  when  being  ^^^^^i!^ 
screws,  as  shown,  to  bind  the  screws  in  the  ffj^ 
are  thought  best  for  the  purpose.  This  ^*f^» 
solid  tool— i.e.,  without  any  spring,  as  is  the  taou 
of  many  tools  of  this  kmd,  and  though  o^ 
measure  by  the  spring  of  the  tool,  it  takes  pncon 
to  be  accurate  in  that  respect.  In  fact,  it  u  DOtK 
esjy  as  might  be  thought  to  measure  ^'^^^"^^i 
with  any  tool  without  some  praotioe,  though  u 
eader  with  a  solid  tool,  of  oourse.  i^ 

About  the  meanest  kind  of  work  that  oomtfi  " 
the  turret  Uthe  is  that  similar  to  cut,  Fig.  3.  ^^^ 
work  to  be  done  is  that  of  boring  the  hole  A.       . 

That  open  dde  makes  a  firat-dass  place  i<^  ^ 

tool  to  dodge,  and  it  will  do  it  every  tun^j^  .r^ 

ordioary  form  of  boring-tool  is  used —in  faet,  i*  , 

apttotryit  to  a  certain  extent  with  aoJ^^^ 
tool;  the  only  hope  is  to  find  the  tool  the  mod  ivc 

from  this  objection.    The  dngle-point  tool  that  w* 
*  By  Frzd  H.  OoLrxK,  in  the  Anurican  MaehiMit»  t 
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^lillie  men  use  in  the  Ixudc  head  is  aboutthe 
M  aodd  to  work  from,  as  it  haa  the  leaot  ten- 
iMjf  in  tfiat  reapeot  of  any  that  I  know  of ;  bat 
nth*  toca  itnlf  cannot  well  be  adapted  for  the 
tnta modifloation  mnst  be  made. 
hf!g.  3  the  work,  as  described,  and  the  tods 
ir  ta  perfonnsnce  are  shown.  The  tool  completed 
lim  br  B.  Workixijs  from  the  single-point 
Midsa,  the  cutter  O  is  mserted  on  the  angle,  as 
■Dvn^iosato  give  room  for  the  set-screw  T  to 
■Uitinaaypoaition,  as,  if  it  is  not  adjustable, 
|B|  of  iti  efHoienoY  i»  lost.  This  oatter  will  cat 
pbtroe;  bat  wnere  the  work  requires  to  be 
Mite,  it  is  best  to  haye  a  finishing  or  sizing  cattef 
■  faOov  this  ahigle-point  cutter.  la  order  to 
mn  fhe  number  of  operations,  this  is  put  into  the 
■■•bff,  as  shown  by  the  cutter  S,  set  back  far 
■nghto  allow  the  first  catter  to  get  through  the 
^btforethislaetor  sizing  euttw  enters.  This 
>ii9jT  a  piece  of  flat  steel  mortised  through  the 
■rai  tfee  ordinary  way.  To  obtain  the  best  results, 
■lardumld  be  flush  with  the  cutter,  and  the 
gfdsttance  necessary  is  the  sli^t  lead  of  the 
~  cotter  ahead  of  the  shoulder,  as  rq«e- 


^soeanMjof  tbe  hole  depends  upon  the  bar 
jyttehole  as  fast  as  the  cutter  sizes  it  out, 
2SS^  ^  cotter  will  dodge,  and  make  a  hole 
ywpg  but  true.  An  end  Tiew  of  the  cutter  is 
viL  to  DTe  an  idea  of  the  ration  to  the  back- 
wool  tf  the  Fox  lathe ;  sort  of  first  cousin. 
^^Mn  oftoQ  comes  into  any  brass  shop— or  other 
"JMoQ,  for  that  matter— some  job  whidi  must 
2!**Pm>d  W,  yet  which  requires  some  special 
nV  ^  ^'"^ to  do  it  cheaply  and  accurately. 
2"l£i*J'**»  **""»  is  to  get  the  tools  up  so  as  to 
gyaaess  possible,  and  still  do  the  work  in  a 


^  — file  esse  in  a  place  where  this  kind  of 
2*jni  a  nedality,  and  the  tools  as  gotten  up  by 
■wol^aiakBr  were  cheap  and  effective.    The  job 
of  milljiig  some  short,  straight  rods  to  a 


uniform  size,  and  flniahing  the  ends  of  them  to 
about  the  angle  that  is  left  at  the  bottom  of  a  dziUsd 
hole. 

A  pattern  was  made  for  a  tool  like  that  shown  by 
Fig.  4  in  two  different  yiews,  one  a  top  and  the 
other  an  end  yiew.  The  shank  was  turned  for  the 
turret,  and  then  the  hole  bored  true  with  the  shank 
of  the  required  size  before/inuhinff^Le,,  before  the 
finishing  milling  tool  nad  been  run  over  them ;  this 
allowance  was  a  little  over  a  hundredth  of  an  inch, 
and  proved  to  be  suificient.  The  two  tools  shown 
ate  and  Care  simnly  pieces  of  square  steel  cut 
from  the  commercial  bar  of  steel,  of  the  required 
length,  and  the  points  ground  as  shown.  They  are 
insoted  into  roimd  holes  so  as  to  fit  on  the  comers, 
and  a  set-screw  holds  them  as  shown. 

Some  object  to  this,  and  insist  on  filing  out  the 
holes  square  to'  suit  the  steel ;  they  do  not  like  the 
looks  01  a  square  piece  of  steel  in  a  round  hole.  .  It 
mav  not  look  as  well,  but  it  does  the  work  just  as 
well,  and  saves  time  in  making  the  tool.  There 
should  be  two  or  three  holes  drmed  in  the  bottom 
of  the  holder,  so  as  to  permit  the  chips  to  fall  to  the 
fioor  and  not  dog  the  tool,  and  the  mouth  should 
be  bevelled  out  to  receive  the  casting  and  guide  it 
until  it  is  held  steadily  in  place  by  the  sides  of  the 
holder,  and  the  knives  are  gettmg  in  their  fine 
work. 

For  a  finishing-mill  there  are  several  schemes 
which  can  be  tried,  and  which  seem  capable  of  doing 
the  required  work.  About  the  cheaiMst  of  these  is 
shown  in  the  cuts.  Fig.  5.  At  first  glance  th^  may 
appear  to  be  the  same  thing,  but  a  closer  examina- 
tion wiU  zeveal  the  difference. 

The  up|)er  one  is  just  a  plain  steel  brushing  of  the 
required  size  with  four  teeth  on  the  end.  and  spUt 
on  one  side  only,  the  spring  of  the  steel  oeing  used 
to  adjust  whatever  difference  is  required. 

The  other  is  similar,  except  that  it  is  cut  on  both 
sides,  and  is  what  might  be  called  a  half  cutter.  In 
use  it  is  packed  between  the  sides,  and  held  apart 
at  the  reqoired  distance  by  the  packing  brass  snips 


or  ^per.  Both  of  these  forms  will  give  good 
service^  if  a  few  points  are  remembered  in  connec- 
tion with  the  work  thej  haws  to  do.  Too  often  in 
a  case  of  this  kind  we  find  the  cutters  made  with  a 
flute  inside  to  give  a  cutting  edge  there ;  just  the 
place  it  is  not  wanted.  As  a  oonsequenoe,  it  is  not 
a  rare  occurrence  to  find  these  tools  giving  trouble 
from  the  chi^s  collecting  in  these  flutes,  ana  scoring 
the  work  as  it  passes  through.  The  cuttbg  edges 
should  be  on  the  end,  and  there  only,  tiie  rest  of  we 
mill  acting  as  a  burnisher.  Unless  the  latiie  is 
exactly  in  Tine  (which  is  seldom  found  in  a  turret 
that  has  been  nm  for  any  length  of  time)  it  wfll  be 
found  advisable  to  recess  the  mill  after  leaving  a 
lengtti  of  half  an  inch  for  the  burnisher  part  of  Sie 
work.  This  will  relieve  the  work  of  undue  strain 
after  passine  through  the  mill,  and  prevent  the  end 
being  aotually  worn  smaller  than  the  size  in.  the 
passage  through. 

Other  kinds  of  milling  tools  might  be  devised  for 
this  work,  and  perhaps  better  ones.  These  have 
done  the  Work  well  and  cheaply.  It  is  these  small 
tools  that  often  give  the  trouble,  and  a  saving  in 
these  means  a  savmg  in  the  whole  work  of  tiieahopw 

It  nay  be  stated  uat  the  work  from  these  mills 
was  required  to  be  a  good  working  fit,  which  mens 
a  leeway  of  about  'Olin. 


BUBBSR  SUBBTITUTB. 


rpHE  term  Bubber  Substitute,  hi  a  manufacturing 
JL  and  oommeroial  sense,  is  often  misleading.  In 
soft  rubber  its  use  is  eo  small  a  pgopoitioB  of  the 
whole,  that  the  term  addition  would  be  strictly 
troe,  sajs  the  Indiarubber  World,  In  the  hard 
rubber  Ime  there  are  many  substitutes  which  have 
little  or  no  rubber  in  them,  and  which  are  composed 
of  various  oomnounds  and  placed  upon  the  market 
I7  persons  totally  uiiconnected  with  the  legitimate 
tnde.  In  soft  rubber,  however,  nearly  evoy 
broker  has  his  line  of  substitutes,  which  he  carries 
along  with  his  Parfis,  Centrals,  and  Africans.  Hie 
subsntute,  if  properly  made,  is  not  considered 
deleterious,  ana  is  vMy  largely  used.  In  doifaing 
it  is  considered  an  improvement  in  the  finish, 
making  the  goods  soft  and  pleasant  to  the  touch. 
Ite  use  is  la^er  abroad  than  in  this  country,  ttie 
skill  in  using  it  having  received  more  attention  In 
Europe  than  here ;  and,  in  this  way.  poorer  grades 
of  rubber  can  be  worked  up  across  the  water  than 
\b  yet  practicable  here.  Hie  number  of  mills 
maidng  substitutes  is  computed  to  be  26,  of  whidi 
there  are  6  in  this  country  [U.S.  J  The  compounds 
have  for  their  ingredienii  prmdpally  ou  and 
chloride  of  sulphur.  The  oil  is,  as  a  rule,  either* 
rapeseed  or  Unseed,  preference  being  given  to  fhe 
farmer.  There  are  other  sorts  composed  ol  giin- 
cotton  and  devnlcanised  rubber,  of  devnlcanised 
rubber  and  rapeseed  oil,  and  of  resin  and  oil 
treated  with  ddoride  of  sulphur.  The  difficulty  in 
all  these  compounds  is,  at  the  proper  time  in 
manufacture,  to  free  the  compound  of  the  sulphur 
in  a  way  so  as  not  to  mi^e  it  ddeterious  to  the 
goods  to  be  treated.  In  America  ammonia  is  often 
used  to  neutralise  the  add,  which  the  foreigner 
dajmsto  be  aninjury.j.  :j^:-jk.\SSl&^SM^^it:i^^ 

One  difficulty  in  the  use  of  a  substitute  is  that 
the  quality  is  not  capable  of  a  test  untfl  it  is  incor- 
porated in  the  goods  and  goes  into  the  consumer's 
nands.  The  customer  teste  it.  and,  of  course,  he 
does  not  know  what  is  the  matter.  The  goods  are 
simply  poor,  and  he  changes  his  place  of  dealingi 
just  as  he  mav  be  particular  or  indifferent  in  the 
expenditure  ox  his  money.  Place  a  half-dozen 
wmto  substitutes  in  the  powder  on  a  large  sheet  of 
paper.  Take  them  separatdy  without  reference 
one  to  another,  and  a  soft  mealy  touch  is  the 
diaraoteristic  of  each.  If  they  were  not  side  by 
side  you  could  perceive  no  difference.  But  c<»a* 
pare  one  with  the  other,  and  in  the  best  srade  there 
is  a  delicate  feathery  touch,  almost  indescribable, 
but  very  perceptible,  whidi  marks  it  from  ite 
fellows.  JCeep  them  in  jars  for  a  length  of 
time,  and  the  poorer  grades  will  get  sodden  and 
rot. 


Niagara.— Many  estimates  have  been  made  of 
the  rate  at  whidi  the  Niagara  Falls  are  wearing 
back  the  predpice  over  wmch  the  river  tumblei. 
The  latest  \a  a  report  made  by  Mr.  Bogart,  State 
Engineer  of  New  York.  He  comes  to  ue  condu- 
sion,  after  comparing  the  survey  made  in  1842  and 
the  resulto  arrived  at  in  1890,  that  the  annual 
recession  at  the  American  Fall  has  been  7*68in.,  and 
at  the  Canadian  and  Horseshoe  Fall  2ft.  2-16ia. 
During  this  period  the  crest- line  of  the  American 
iB'all  has  sunk  from  1,080ft.  to  1,060ft.,  and  that  of 
the  Canadian  has  risen  from  2,260ft.  to  3,010ft, 
While  the  area  of  rock  which  has  been  carried  away 
during  these  48  years  is  32,900sq.ft  at  the  American, 
and  275,4008q.ft.  at  the  Canadian  fall.  These  esti- 
mates are  very  much  lower  than  those  made  by  some 
American  geologisto,  who  would  have  led  us  to 
believe  that  in  the  course  of  a  thousand  years,  more 
or  lesi,'  Erie  and  Ontario  will  be  united  by  one  long, 
fall-less  rudi  of  water. 
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SdENTIFIG    NEWS. 

THE  poation  of  Wolfs  oomet  for  Berlin 
midnight  on  Sept.  24  will  be  R.A. 
4Il.  17a.  46b.,  K  Deo.  fri'4';  briglitneea,  10^ 
timee  that  at  the  date  of  its  redisooyery.  For 
diagram  see  p.  6.  It  it  now  visible  in  a  moderate 
Baed  teloBGope. 

£ncke*B  comet  is  passing  into  Leo,  and  on  the 
25th  will  be  at  Berhn  midnight  in  R.A.  9h.  55m., 
N.  Dec.  2r  25'  7",  a  little  noxth  of  Begulus.  It 
win  be  seen  better,  however,  at  the  beginning  of 
next  month.  Two  more  small  planets  nave  ooeaa. 
discovered:  No.  313  by  M.  Gharlois,  of  Nice,  on 
August  2ath,  and  No.  314  by  Dr.  J.  PaHsa,  of 
Vienna,  on  August  30th. 

Prof.  Tacohini  gives  in  the  CwnpUs  Btndua 
his  usual  note  on  sunspots  from  observations 
made  during  the  second  quarter  of  the  year  at 
the  Boman  College.  Spots  and  fiMsulaB  were 
noted  on  seventy-three  days,  about  equally 
divided  over  the  three  months,  April,  May,  and 
June. 

The  death  is  announced  of  Dr.  Leopold  Just, 
professor  of  botany  at  the  OtflBruhe  Polytechnic, 
and  director  of  tlie  botanic  garden  belonging  to 
that  place.  He  was  a  pupil  of  Ferdinand  Conn. 
Dr.  Just  was  only  fifty. 

Mr.  Smith  Ellis,  who  devoted  so  much  of 
his  time  to  the  study  of  what  is  Imown  as  *<  rust" 
in  wheat,  is  dead.  He  was  a  Yorkahireman,  but 
went  out  to  Australia  about  forty  years  ago.  It 
is  stated  that  he  beUeved  he  had  discovered  the 
oauseof  **ruBt,"  and  that  his  widow  has  his 
pi4>er8,  and  hopes  to  be  able  to  give  to  the  world 
the  results  of  his  labours.  Mr.  Smith  Ellis  was 
sixty -five. 

By  the  death  of  Miss  E.  0.  Villeni- Wilkes, 
the  sister  of  the  late  Mr.  Salt- Wilkes,  the  Mid- 
land  Institute  shares  with  the  Birmingham 
0«neral  Hospital  the  sum  of  £100,000. 

Prof.  Hermaxm  von  Helmholtz  has  been  cele- 
brating his  deventieth  birthday  in  the  Sarca 
valley;  but  the  formal  celebration  will  be 
held  on  November  2,  when  the  first  Helm- 
holtz medal  will  be  presented  to  ^ir^r  The 
fund  which  has  been  nused  in  his  honour  will  be 
under  the  control  of  the  Academy  of  Sciences  of 
Berlin,  and  a  portion  will  be  set  aside  to  pay  for 
a  bust,  while  the  interest  of  the  remainder  will 
Ibe  devoted  to  the  production  of  a  "Helmholtz 
medal,**  to  be  awaraed  every  two  or  three  years 
to  that  investigator  whose  researches  in  the  field 
of  physics  are  considered  the  meet  valuable  since 
a  previous  award.  Amongst  the  honours  already 
raceived  by  the  distinguished  professor  is  that  of 
"honorary  member  of  the  Berlin  Medical 
Society,"  in  consideration  of  the  great  aervices 
rendered  by  him  to  Medicine  by  the  invention 
of  the  ophthalmoaoope. 

It  is  a  moot  point  whether  the  increasing 
number  of  spectacles  seen  is  due  to  an  increase 
t>f  mvopia  in  the  children  attending  schools,  or 
whetner  it  is  due  to  a  recognition  of  the  fact  that 
ipectacles  correct  defects  (perhaps  temporary)  in 
the  optical  organs.  All  ophthaUnoguts  know 
how  important  it  is  to  compel  children  to  wear 
spectacles  on  the  first  signs  of  short  sight  making 
tnesaselves  evident,  because  myopia  is,  as  a 
rule,  progressive.  In  a  paper  recently  read 
before  the  Paris  Academy  of  Sciences,  M.  Javal 
referred  to  the  influence  of  heredity  in  the 
production  of  miopia.  According  to  M.  Motais, 
neredity  is  a  highly  important  &ctor  in  the 
^evolution  of  this  condition  of  the  visual  organs. 
M.  Javal  does  not  alto^^er  agree  with  that 
view,  but  believes  that  it  is  possiUe,  by  the  exer- 
cise of  proper  precautions,  to  prevent  children 
'80  predisposed  from  becoming  myopic.  Astig- 
matism, on  the  other  hand,  he  considers  to  be 
purely  hereditary,  and,  no  doubt,  it  is  a  potent 
factor  in  the  production  of  myopia.  This  heredity 
in  astigmatism  is  not  only  a  question  of  family, 
but  is  also  a  characteristic  of  certain  races.  The 
IsraaHtes,  for  example,  have  an  inverse  astig- 
matism ;  with  them  the  horizontal  lines  are  more 
clearly  defined  than  the  vertical  The  children 
of  all  myopic  parents  should,  therefore,  be  care- 
fully examined  for  astigmatism,  wliich,  if  found 
to  exist,  should  be  oorreoted  early. 

The  second  part  of  the  Catalogue  of  M^MnmAli> 
in  the  Indian  Museum,  CalcutU,  by  Mr.  W.  L. 
Sdater,  has  just  been  issued.  The  first  part  was 
compiled  by  Dr.  Anderson,  the  li  %  supexin- 
tendent.    The  total  number  of  spe  es  induded 


in  the  Catalosne  amounts  to  590,  of  which  276 
are  found  witnin  the  Indian  Empire,  and  314  are 
exotic 

Tlie  following  statement  may  be  of  interest  to 
scientists :  it  is  gravely  published  by  masaj  "  re- 
spectable" papers: — **Blue  roses  have  hitherto 
been  ranked  among  the  things  unattainable.  By 
the  most  modem  method  of  cultures  ho?rever,  all 
difficulties  are  said  to  vanish.  For  example, 
water  a  pure  white  rose-bush  continuously  with 
a  solution  of  Prussian  blue,  and  the  ensuing  buds 
will  take  on  a  sympathetic  tinge.  In  like  manner 
proceed  with  green  sulphate  St  copper,  and  hope 
for  a  similar  satisfactory  result.  Will  suburban 
gardeners  please  report  progress  P  " 

The  Electrical  Exhibition  at  the  Crystal 
Palace  is,  it  appears,  to  be  opened  at  the  begin- 
ning of  the  year,  and  will  be  duly  certified  as  an 
intmational  exhibition  under  the  provisions  of 
the  Patents,  Designs,  and  Trade  Marks  Act. 
The  Government  will  show  an  historical  collec- 
tion of  exhibits  arranged  under  the  direction  of 
Mr.  W.  H.  Preece,  F.R.S. 

The  Australasian  Society  for  the  Advancement 
of  Sdence  will  hold  its  meeting  at  Hobart  in 
January,  1892,  when  the  Governor  of  Tasmania, 
Sir  R.  Q.  C.  Hami1t>on,  will  deliveran  address  as 
president. 

M.  Hormuzescu  has  communicated  to  the 
Paris  Academy  of  Sciences  the  details  of  experi- 
ment showing  that  when  an  electric  current  is 
passed  continuously  through  a  wire  at  a  certain 
tension  in  the  open  air,  tne  wire  is  found  to 
vibrate.  The  author  accounts  for  the  effects  by 
supposing  that  the  exchange,  or,  rather,  the 
passage,  of  heat  from  the  wire  to  the  air  sets  the 
xormer  into  motion. 

In  a  recent  number  of  the  Ameriean  MeUorO' 
logical  Journal^  Franklin's  kite  experiment  is 
described  by  A.  M'Adie,  who  also  describes 
similar  experiments  recentiy  carried  on  at  the 
Blue  Hill  Observatory,  near  Boston,  U.S.,  the 
chief  advance  beins  that  at  every  step  the  elec- 
trical potential  of  tne  atmosphere  was  measured 
by  an  electrometer.  The  kite  was  sent  up  on 
several  days,  and  at  a  height  of  1,000ft.  sparks 
over  \\si.  in  length  were  obtained,  while  abnormal 
movementa  of  the  stream  of  water  from  the 
electrometer  during  electrical  disturbance  always 
foretold  when  a  flash  of  Ughtning  was  about 
to  occur. 

It  is  stated  that  the  electric  lighting  of  trains 
is  not  so  satisfactory—at  any  rate,  oommerdally 
—as  it  was  expected  to  be,  and  will  probably  be 
soon  discontinued  on  the  railway  whidi  was  one 
of  the  first  to  take  up  the  '*  new  "  light.  Even 
in  the  United  States  the  oil-gas  method  is  taking 
the  place  of  the  electric  light. 

Prof.  Bru^rlants,  of  the  University  of  Louvain, 
is  credited  with  a  curious  little  experiment.  He 
writes  a  word  with  a  pencil  on  a  sheet  of  paper 
resting  on  several  other  sheets,  from  which  he 
draws  one  bearing  no  trace  of  the  pencU  marks. 
On  exposing  it  for  a  few  minutes,  however,  over 
a  heated  capsule  containing  iodine,  the  paper  is 
seen  to  grow  yellowish,  and  the  letters  of  the 
word  stand  out  of  a  violet-brown  colour.  On 
moistening  the  paper  the  letters  appear  as  violet 
on  a  blue  ground.  M.  Leconte,  who  gives  an 
account  of  this  experiment,  says  that  it  will  also 
reveal  the  words  effaced  from  paper  by  a  oorre- 
spondent. 

The  last  Bulletin  of  the  Oeographical  Society 
of  the  United  States  contains  an  interesting 
paper  on  the  curious  discovery  of  human  remains 
under  the  Tuolumne  Table  Mountain  of  Cali- 
fomia.  Bones  of  men  and  grinding  instruments 
were  there  found  by  Prof.  Whitney,  embedded 
in  auriferous  gnvel  under  lava  at  the  foot  of  the 
mountain.  Remains  of  plante  belonging  to  the 
tertiary  age,  and  the  bones  of  extinct  mammalia, 
such  as  the  rhinoceros  of  the  West  and  the 
American  mastodon,  are  also  met  with  in  the 
same  atrata.  Pestles,  mortara,  and  broken  spear- 
heads are  the  most  remarkable  of  the  implements 
discovered. 

M.  D'AxBonval  has  recentiy  succeeded  in 
stimulating  muscles  bv  means  of  ught.  A  fre^y- 
prepared  nog*s  muscle  was  suddenly  illuminated 
by  the  light  of  an  arc  lamp  deprived  of  its  beat 
nys  by  uaversing  a  lens  of  a  solution  of  alum. 
The  muscle  showed  a  slight  tremor,  and  when 
the  investigator  further  mounted  it  on  a  skin 
diaphragm  stretched  over  a  funnel  the  tremors 
accompannying  each  impingement  of  the  light 
emitted  a  sound  which  comd  be  heard  in  the 
funnel. 
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our  eorrtiptmdtmta,  7%e  Editor  reapt^fidljf  regMifittfll  d 
ooflMMmioolioiu  ahouU  be  drawn  ^  om  hrk^g  m  pMiiMi.] 

AU eommMmoatiUmi  thouldU  AUrvHwt  toOelDiTQatf 
1M  Biraun  HaoBAmo,  88S,  Burand^  TF.a. 

AU  Ohaqwu  and  FoiirqffiM  Ordm  to  ht  madt  fogaiU  It 
J.  Pahxou  SowAaoi. 

*,*  Ik  order  to  faeUitat*  rt/ermue,  ObrrMjwitoli,  ifi« 
tpeakmg  of  a"|f  ^^Mtr  previotu^f  huerted,  wQl  eUi^  if 
wumHiomiMg  the  nmmber  oftke  LMar^  utwdlat  thtfaften 
woieh  If  offtartm 

"I  woold have  everyoBe writs  lAoi  hckii««i,tadu 
mtuh  at  he  kaowiL  but  no  more :  end  that  aot  ia  ttk 
obIj,  bat  in  all  otaer  eabjeeta :  Ebr  aaeh  a  Mnoa  aij 
hare  lonie  pextloalar  knowledge  and  eneimBM  of  thi 
nature  of  BOoh  a  penon  or  each  a  fenmehuthituta 
other  thinai,  knowe  no  mora  than  what  envyoody  dtWL 
and  yeL  to  keep  a  dutter  with  thie  little  pittaaoe  of  hk, 
wOl  undertake  u>  write  the  whole  body  of  phyiidBt,  a  tioi 
from  wheoee  great  inoonveBiflDceB  derive  their  origiuL* 
—Monttrign^M  S»$ay§, 

•  #> 

PHOTOaSAPHIVa  THE  SOLABrFBOKI- 
KBNOB  SPEOTBXnC—WOIJr'S  OOMBT 
— JT7PITBB-80LAB  DI8TU&BAV0S8 
AND    TBBBBSTBIAXi    MAaBBTISX- 

i«iaBni?inNa-8oiBNTiFio  (?)  advbb- 

TI8INGK-BODIB8  0B088IHa  THB  SUV 

—  abtbonokioaxi  tbles00pb8  > 
mabb:ing8  on  kabb  — 8paob  of 

FOUB  DIUBNBIOlTB-OPTIOAXi  DT7- 
PLIOATZOK  OF  UXTBS— AKATBtTB 
A8TB0N0MI0AI«  800IBTIB8  —  VOL- 
OAJTIO  BOOK ;  OB  SNOW  P-KABTIAL 
WATBBWOBXS  —  INBBTIA  —  OBAVI- 
TATION— TBIiBSOOFIO  OPTIOS-XAO- 
NITTTDB8  OB  JUPITBB'B  8ATBLLITB8, 
fto.— BABTH'8  I«ONaiTT7DB-DI8TOB- 
TION  OF  OBJBOT  IN  A  BBFBAOTOB. 

[32706.]— SzvoB  seeing  the  parsgraph  in  you 
«|JaiantiflcNews"  onp.  13,  in  which  you notioe Prof. 
Hale's  paper  on  <*The  Ultra-Violet  lines  of  the 
SolsxProminenoes,*'  I  haTo  had  an  oppartaaitfot 
reading  that  essay  in  extonao.  and  a  Tery  remsik* 
able  one  it  is.  That  Prof.  Hale  should  haTesoo- 
ceeded  in  photographing  the  prominenoe  speotram 
at  all  without  an  edipse  furmahes  a  striking  illai- 
tiation  at  onoe  of  his  f  ertili^  of  resource,  and  of 
his  intimate  acquaintance,  both  theoretlosl  sad 
practical,  with  his  subjeot,  and  with  the  diffioultMi 
to  be  OToroome.  But  not  oontented  with  us 
achievement  of,  as  it  were»  a  mere  tour  defora^  as 
has  utfUsed  his  results  in  a  manner  which  osoaot 
but  materially  advance  our  oomparatiTelT  sosn^ 
knowledge  of  the  physical  oondnion  of  me  soa  • 
snnoundBngs.  <*  Never,"  said  a  famous  ooontiy- 
man  of  mf.  Hale's,  "prophesy  nnlesi  TOB 
know";  but  I  feel  fairly  safe  in  pradteting  tiist 
among  all  our  younger  spectaroscopists  Prof.  H.if 
eminently  "the  coming  n)an."  A  short  dssoDp- 
tion  of  the  manner  in  which  his  photogiapbs  are 
taken  may  be  interartinff  to  those  who  poaieiiino 
means  of  aooesa  to  the  onginal  paper.  Bnofly,uiiat 
a  large  solar  spectroscope  (ca  which  the  object- 

S'  isses  both  of  the  collimator  and  the  observiiiX 
escope  have  an  aperture  of  S^ia.  and  a  focoiiol 
421)  is  attached  rigidly  to  the  ^e-endof  the  12*^ 
equatorpal  of  the  Kenwood  Obaervatorr.  Tlis 
spectroscope  is  furnished  with  a  4in.  Bowlaad 
grating,  ruled  with  14,438  lines  to  the  inch,  imd  ai 
&e  telescopes  are  fixed  at  an  angle  of  26",  different 
orders  of  spectra  are  brought  into  the  field  of  view 


by  simply  rotating  the  sratinR.  The  spectrum  «& 
be  viewed  by  a  diagonid  eyepMce  after  the  pbpto- 
giaohic  plate  is  in  position.  The  apigtaratas  u  titoi 
usea.  Suppoeinff  that  a  photograph  is  to  be  tusOf 
with  a  radSaliaft.  in  the  H  and  K  region  of  ttis 
spectrum.  The  0  line  in  the  second  order  is  bxowt 
into  the  field,  and  the  spectroscope  rotated  until  us 
slit  is  radial  over  a  prominence.  Then  the  dnvmg 
dock  is  started,  and  the  telescope  damped  so  u  f 
keep  the  image  of  the  sun  staoonazy  on  the  siit- 
pli&.  A  noaU  strip  of  metal,  pushed  in  just  behind 
the  dit,  excludes  the  light  from  the  ann's  diso,  save 

a  vary  small  portion  near  that  part  of  the  umD  on 
which  the  prominence  is  situated.  Then  the  colli- 
mator  is  mo  ved  until  the  dit  is  brought  to  the  proper 

focus  of  the  groat  tdescope  for  K,  and  the  oc^ 
mator  and  observing  tdescope  aro  f  ooussed  f^^^ 
same  line,  these  f oo  having  been  provioudy  deter- 
mined experimentally  andtabulated.  Theseniaw 
pUte  in  its  dark  dide  having  been  placed  inpoBtU)n| 

and  the  grating  turned  round  uxiul  the  K  h^^. /° 
the  f  oiuSi  order  U  in  the  middle  of  the  Ae^^^ 
dit  is  covered,  the  dide  drawn,  and  the  pxopv 
exposuro  made.  The  simplidtv  of  the  ^^^JX 
w£di  Prof.  Hale  has  successfoUy  obtained^ 
very  important  results,  suffgests  an  irrssisncw 
reminiscence  of  Columbus  ana  the  £gg»  t.  ;„ 

I  am  somewhat  puzzled  by  the  first  pAngW[r7 
your  "Scientific  News"  on  p.  38,  in  which BT. 
Fleming  ii  said  to  have  picked  up  Wolfs  comet  on 
the  28th  ult.,  itbdagthen  pnly  «« indistinot,  «» 


Sift.  18,  1891. 


XNOUSH  MEOHAmO  AND  WOBLD  07 


:ftiic^ 


rOE:   No.  1882« 


89 


nnrilAftafiill  Hwrtoie  of  12)iii.  to  bm  HHxAj 
WW'*:  MouiM  on  the  eaooeeoinff  night  (that  of 
fti  29th}  I  mw  it  without  dffioalty— though, 


padbapi,  hwk  hy  ayntad  Tialon— with^  an  aohro 
■•&  tf  la«  thjm  4iin.  in  Ap«rtore,  and  a  power 
flf  42.  II  Memod  to  me,  at  momenti  of  the 
Mniioii,  to  have  a  mj  mbiute  etellar  nndeoi ; 
bBttUi may  quite  poMihly,  or  even  prohablj,  have 
fem  Kniie  tnj  imall  itar  over  which  the  oomet  was 
MBBg.  [Sinoe  thif  waa  written.  I  have  aeen  Mr. 
mana'a  letter  (32687)  on  p.  66,  and  may  add 
ttiti  attempted  to  ohaerre  the  oomet  on  the  night 
€f  tli*6th.  when  it  waa  aroaaing  the  PleiadeaTbat 
Ifta  takht  atara  in  the  field  ao  deadened  my  eye 
tkti&ledtoaeeit.  On  Septemher  8th,  it  waa 
coapantiTely  oonapioaona,  behig  aeen  inmiediately 
ft*  eje  waa  applied  to  the  teleaeope.  I  do  not 
baer  that  ita  obaerred  increaae  in  brightneaa  ia 
ml  to  what  it  theoretically  ahonld  be.] 

I  hains  on  aareral  oocaaiona  recently  noted  every 
tatozacf  tbedetafl  at  preaent  viaibfe  on  Japiter, 
iOionnita(ydBaogribed  hy  Mr.  Freeman  in  letter 
S!i66I  on  p.  40.  Laat  night  (that  of  the  8th),  while 
obnrriiw  the  egrpat  of  flie  aecond  aatellite  and  ita 
^■dow,  I  nw  the  daA  markinff  to  which  Mr.  F. 
idm  eoming  on  to  the  aonth  foDowing  limb  of  the 
plaMt^aiihown  in  the  accompanying  aketoh  made 


bthiiixMitioQ  it  waa  apparently  isolated,  and  no 
OM  lookiDg  at  it  wonld  have  gueaied  that  it  formed 
iMrtkaofa^&.  Next  to  &e  ahadow  of  satellite 
Hit  wu  notably  the  darkest  object  visible  on  the 
lafte  disc,  the  northern  equatorial  belt  being 
praptibly  lii^ter. 

fi^  tte  absanoe  of  any  reference  to  jpreviona 
wnnatiooa  of  the  coincidence  of  magnetic  atorms 
odaaronB  with  the  appearance  of  apota,  &c.,  on  the 
■B'lnrfaoe.  I  failed  to  gnaaa  that  Mr.  Shearmen's 
Pfn  (rsprodnoed  on  p.  449  of  your  last  yolnme), 
VMiatBded,  aahe  now  atatea  (letter  32664,  p.  40). 
t)  point  out  that  "tiie  diatnrbing  energy  u,  like 
W  p»a(sated  in  a  atraight  fine,'*  and  must 
ipttgiss  to  Ita  author  for  my  own  obtnaity. 
trlks  query  put  by  Mr.  Lecky  (in  letter  32665)  on 

5iO,ii  a  vny  intereating  one.  It  aeema  to  me,  aa 
doM  to  him,  that  the  explanation  of  a  flash  of 
tmig  (induding  what  la  called  **  the  return 
•5^")X^«  m  popular  worka  on  electricity, 
Mnouy  Aula  to  account  intelligibly  for  the  very 
gynMc  phenomena  oocaaionally,  if  not  even 
«Witiy,  obaarred.  Now,  in  conunon  with  other 
jmkni  Bogland^  during  thia  moat  delightful  aum- 
Wt  <Im  district  m  which  I  reside  haa  been  favoured 
■Baa  abnonnal  amount  of  thunder  and  lightning; 
g^  I  win  seleot  two  aoddents  which  have 
Mmsd  m  this  neighbourhood  to  illustrate  what 
iMBB.  In  the  first  case  the  lightning  "atruck*' 
•  ^  IB  the  park  of  a  friend,  low  down,  atripping 
■  tU  bark,  and  then  made  a  deep  hole  in  the 
ptod  at  the  base  of  the  tree.  Simultaneoualy  it 
■JOS  to  have  run  along  thewireaof  a  wire  fence 
m  babmd  the  tzee  untfl  it  met  with  a  wooden 
Mfbstop  nul  of  which  it  split  in  half.  It  is 
Unit  to  render  this  all  quite  intelUgifale  without  a 
■ikh;  but  my  point  is  that,  on  the  accepted 
•nyaat  lightning  goea  to  earth  liy  the  ahortest 
{■wjatmg  route,  the  courae  apparently  taken 
9aathttoaae,waaabaolutely  inezplicaUe.  But 
msrahailiff  and  another   man  were  walkioir 

■^  the jparic  at  the  instant  of  the  flash,  and  the 
■»■  WIS  ^struck,"  and  turned  quite  round,  hia 
giynMnqqpectiny  to  aee  him  fallto  the  ground. 
{jMovsver,  contrived  to  keep  hia  feet ;  but  aua- 
■Md  ndi  a  aevere  nervoua  ahock  that  he  waa 
■tsasdical  care  for  a  fortnight.  Now,  I  have 
■■>JQ«tioBiag  this  man  about  hia  aensatfons,  and 
A  nuMi  that  his  answer    has  astoniahed  *»'> 


dock,  of  a  foot  or  I8in.  in  diameter.  Having  done 
thia,  it  ahould,  theoretically.have  found  ita  way  into 
the  ^und  through  the  beury  beneath:  but  it  did 
nothmg  whatever  of  the  sort ;  prooeeding  rather 
after  the  fashion  which  has  amused  Mr.  Lecky,  for 
it  aeema  to  have  travelled  along  the  entire  lenjnn  of 
the  church,  knocking  down  puMter,  dbc,  and  finally 
to  have  passed  through  the  chancel,  and  gone  to 
earth  by  a  metallic  rain-water  pipe.  In  tma  caae, 
very  obvioualy  indeed,  it  took  about  aa  eircuitoua  a 
route  that  it  could  weU  have  aelected.  Like  Mr. 
L.,  I  ahould  much  like  to  hear  the  opinion  of  ao 
eminently  waotical  and  common-aenae  an  dec* 
trician  aa  "Sigma  "  upon  theae,  to  me,  unintelligible 
nnenoB&ena. 

*'lt  will,*'  writea  Mr.  SUter  (in  letter  32766),  on 
p.  42.  in  re  the  British  Association,  **  be  also  neces- 
sary to  suppress  the  growing  attempts  of  some  men 
to  advertise  their  pwtioular  brancn  of  business," 
which  one  of  vour  oontemporariea  oalla  a  "  laudable 
object "  !  I  have  not  the  moat  diatant  idea  what 
conteavporary  it  ia  that  thua  advocatea  the  degrada- 
tion of  the  Parliament  of  Britidi  Science;  but  a 
Burer  wajr  to  inaure  ita  extinction  than  that  of 
allowinff  it  to  become  the  orsan  of  the  Peara, 
Enoa,  Beechama,  Hudaona,  and  Brookeaea  of  the 
sdentiflc  (?)  world  it  would  be  impossible  to  devise. 
After  all,  though,  this  particular  aouse  is  so  rampant 
in  the  world  of  adenca  (falsdy  so  called)  at  the 
present  day.  that  its  intrusion  into  the  British 
Association  is  almoat  a  neceeaary  oonaequence.  I 
have  not  the  dighteat  hedtation  in  myin^  that  the 
overwhelming  majority  of  real  worken  m  adence 
are  practically  unknown  to  the  British  public,  who 
have  been  taught  to  look  upon  the  quadc  and  the 
impoator  aa  **  eminent  men  *'  dmply  from  always 
having  tiidr  names  kept  before  them  in  print. 
Nor  is  this  wretched  system,  I  grieve  to  say,  wholly 
confined  to  the  miserably  cadging  crew  to  whom  I 
have  referred,  for,  increaible  as  it  may  appear,  the 
Coundl  of  the  Boyal  Astronomical  Soaety  were  not 
above  Buffering  one  of  their  own  ofidala  to  be 
advertiaed  aa  a  tradeaman  employed  by  South 
Kenaington  in  their  very  last  annual  report ! 

Perhapa  I  may  be  allowed  to  add  to  Mr.  Mee's 
replv  (78187)  on  p.  46,  that  all  three  of  Canon 
StarVs  obeervations  of  bodies  which  he  saw  (or 
fanded  he  saw)  crossing  the  sun,  and  which  ne 
published  in  1820, 1821,  and  1827,  are  given  ^  him 
as  those  of  a  supposed  planet.  He  never  for  one 
instant  sumected  the  oometary  nature  of  either  of 
them,  nor  does  it  appear  that  they  by  any  possibQity 
can  have  poaseesed  it. 

In  reply  to  Mr.  Wake  (query  75239,  p.  46), 
Adama  waa  a  well-known  London  optidanaaring 
the  earlier  part  and  middle  of  the  18th  century,  ana 
a  genuine  Gregorian  reflector  of  hia  manumotnre 
ought  to  be  a  good  inatrument.  Aa  for  calculating 
the  magnifying  power  of  hia,  Mr.  W.  had  very 
mudi  better  meaaore  it  by  the  method  given,  us^ue 
ad  mtuaeam  in  these  pages  before~i.e^  first  focua 
hia  tdeacope  on  aome  cdeatial  object.  Now,  in  day- 
light, turn  the  open  end  of  the  tube  up  to  the  d^. 
and  look  at  the  eye-glass  from  a  distance  of  a  foot 
or  so.  and  he  will  see  a  little  drde  of  light.  Measure 
the  diameter  of  this  by  the  aid  of  an  eyepiece  micro- 
meter, or  very  findy- divided  aoale.  Meaaure  the 
diameter  of  tne  large  speculum,  and  divide  it  by 
that  of  the  little  drde  (whidi  is  its  ovni  image) ;  the 
quotient  is  the  magnifying  power.  For  example : 
suppose  the  little  drde  on  the  ^e-glass  has  a 
diameter  of  *028in. ;  then,  as  my  querisr  s  speculum 

i,  4in.  in  di.n>.far  ,*^  -  U3,T«yn«riy.iad.«l. 

and  the  telescope  with  that  mpiece  must  magnify 
143.  Should,  nowever,  Mr.  Wake  have  any  special 
object  in  calculating  me  power  of  hia  Gregorian, 
he  may  do  ao  by  the  following  formula.  Galling 
F  the  focal  lengui  of  the  large  speculum,  jT  that  of 
the  little  mirror,  and  /  that  of  the  eyepieoe,  and 
putting  M  for  the  maf^ifying  power,  we  say — 

/ 


tdeacope.    Leave  the  relative  fod  of 

ponent  lenses  to  the  maker.    It  ia  not  a  vital  point: 

the  oondition  indiapenaable  to  aehromatiam  merdy 

being  that  they  diau  be  aeparated  by  half  the  aua 

of  their  focal  leogtha.    Mmd  and  go  to  an  actual 

maker  of  tdescopea,  and  not  to  a  msfo  adler  of 

them. 

Aa  I  do  not  poaseaa  '*  Lockyer*a  Lesaona,"  I  must 
refer  <•  H.  A."  (query  76246,  p  46)  to  the  gentleman 
whom  he  addreaaaa  in  conjunction  with  me,  Mr. 
Denning,  for  a  categorical  anawer,  and  can  ootw 
aay  that  the  "  hour-glass  "  maridiig  on  Mara  it 
formed  by  the'*  Bawea  Ocean"  and  the**Kalaer 


If 


<i 


»f 


I  hope  that  the  query  (76264)  of  *'  uar."  on 
p.  46  inll  not  reopen  a  diaonaaion  on  the  vagarieaof 
,the  pangeometera,  aa  the  apace  of  four  Ahn^tAnin 
question  waa  threahed  out  in  theae  columna  aome 
time  ago.  I  fanoy  that  it  waa  a  Buaaian  mathema- 
tician, Lobatachewaky,  who  Ant  stttted  the  idea  of  a 
fourth  dimendon  of  raaoe,  apparently  from  a  total 
inability  to  diatinguiah  between  an  algebraic 
multiple  and  a  facial  maonitude.  Aa  fkr  aa  I  can 
follow  Lobatachewaky,  Bdtrami,  Biemann  and 
Company,  the  linea  of  their  apace  are  tfurvM  without 
radii,  tangenta,  normala,  or  chorda ;  all  p^^^'nx  muat 
be  podtive,  and  if  a  man,  were  projected  vertically 
upwazda,  aay,  from  m&  earth,  and  went  on 
long  enough,  hia  head  would  ultimately  arrive  at 
the . place  previoudy  occupied  by  hia  net!  Does 
"  Har."  want  any  more  f 

In  the  number  of  Ciel  et  Ttrre  for  the  lat  inat, 
M.  Schleuaner,  of  Antwerp,  gives  an  intereating 
deaoription  of  aome  reoent  experimenta  cdf  hia  on 
the  optical  duplication  of  linea,  experimenta  under- 
taken with  a  view  of  arriving  at  quantitative  reeutta 
in  connection  with  thii  ounoua  illuaion.  Having 
noticed  that  the  apparent  interval  between  a  reu 
line  and  ita  ghoat  varied  witii  ita  difference  of  dia- 
tance  from  the  obaerver'a  eye,  he  aet  himaelf  to 
determine,  aa  approximatdy  aa  might  be,  the 
extent  of  auch  vanatbn  numerically.  In  the  out- 
aet  he  found  that  the  distance  between  the  actual 
line  and  ita  image  increased  in  proportion  aa  that 
between  the  line  and  the  obaerver'a  ^e  iHminiA^ 
At  the  diatance  of  abaolntdy  diacp  and  diatinot 
viaion  Qn.  M.  Sdileuaner'a  own  case,  llin.)  no  trace 
of  gemination  was  vidble.  When  the  Itoe  ap- 
proached the  eye  with  a  distance  of  8*7in.,  the  line 
and  its  ghost  were  apparently  *019in.  apart;  at 
6'3in.  from  the  eye  th^  were  *039in.  (a  miuimMre) 
apart.  The  way  m  whidi  these  measureawere 
xnade  waa  rather  ingenioua.  The  card  upon  which 
the  linea  to  be  experimented  on  waa  dnwn,  waa 
fixed  on  a  alide  moving  along  a  rule  graduated  in 
millimfttrea.  On  thia  card  waa  drawn  two  Uadc 
linea  exaotiy  1  millim^fere  apart.    One  end  of  thia 


M« 


/' 


Substituting  hid  own  fignrea  in  thia  equation,  we  get 

17  -f  l'62o       n 
1-626  1-6  • 


M 


me. 


^^bfonaed  me  that  it  seemed  to  him  "that 
r'lf  1*^  left  substance  pudied  his  shoulder,  and 
Tj^Mmwynd."  So  much  for  an  uneoqpeoted 
ggycd  effect  of  lightning :  now  for  one  of  its 
Qw  Tinxies.  Four  miles  from  where  I  am 
Jg«™J^tning  "  struck "  the  paridi  church. 


whidi  comes  out  129  9 ;  so  that  on  the  assumption 
that  his  data  are  correct,  hia  inatrument,  with  the 
eyepiece  of  which  he  speaks,  magniflea  130  dia- 
meters, very  nearly  indeed.  It  is  the  loss  of  light 
inseparable  from  the  repeated  reflection  of  the 
rays  that  makes  thia  form  of  tdescope  less 
Butable  for  the  observation  of  nebuls  and  comets. 
Tulley,  a  cdebrated  optidan  of  Territ's-court, 
Upperwstreet,  Islington,  flourished  during  the  flrst 
qouter  of  the  preeent  century.  I  have  no  doubt 
that  the  achrooiatic  of  his  make  in  Mr.  Wake's 
poasesdon  ia  a  ilne  and  valuable  one.  The  con- 
dderable  focal  length  of  courae  makes  the  instru- 
ment less  handy ;  but  the  advantage  of  having  the 
mafluiiying  power  done  by  the  object-glaaa  inatead 
of  by  the  ^epiecea  ia  condderaUe.  Moreover, 
both  apherical  and  chromatic  aberration  are  more 

long-f  ocuaaed  lena  Uian  in  one 


rule  waa  placed  againat  the  obaerver'a  died^  and 
the  card  moved  very  gradually  towarda  hia  ^ye 
within  the  diatance  of  abaolutdy  diatinot  vision 
(which,  as  I  have  said  above,  was,  in  M.  Sdileuflier'a 
caae,  llin.)  Thua  the  two  linea  became  four.  At 
8'7tn.  from-  the  eye  the  four  linea  became  equi- 
diatant ;  at  6-3in.  three  linea  only,  inatead  d  lour, 
became  viaible,  in  whidi  caae,  of  courae,  the  separa- 
tion amounted  to  one  millimetre,  as  in  ue  former  it 
would  be  equivalent  to  half  a  one. 

I  hear  that  the  attempt  to  form  an  Ulster  Aatro- 
nomiod  Sodetf  haa  been  ao  far  aucceasful  that  it  is 
propoaed  to  hdd  the  first  meeting  during  the 
current  month,  at  which  the  preaidential  addreaa  ia 
to  be  ddivered.  This  oertainly  aaya  a  great  deal  at 
once  for  tilie  courage  of  its  promoters,  and  for  the 
enthuaiaam  which  haa  recruited  ita  ranka.  for  I 
take  it  for  granted  that  ita  members  are  suindently 
numerous  to  warrant  them  in  forming  themadves 
into  a  aepazate  aaaodation.  aince  a  aocietiy  compoaed 
of  20  or  30  people  only  would  be  daring  inoeedin  tiiua 
laundiing  itaelf .  By  the  way,  can  anyone  teU  me 
what  haa  become  of  the  quondam  powerful  Liver- 
pod  Aatronomioal  Sodety  ?  Because  after  cominff 
most  promiaently  before  the  sdentiflc  public,  ima 
doing  reaUy  acuniraUe  work,  it  has  almoat  sud- 
denly ceaaed  to  be  in  evidence  at  all.  I  am  informed 
by  a  member  that  no  number  of  the  Jottmal  of  tiie 
L.A.S.  haa  appeared  aince  November,  1890.  I  do 
eameatly  hope  that  Bidcena'a  description  of 
theatrical  staza  may  not  become  applicable  to  a 
aodety  which  at  one  time  formed  really  a  power  in 
the  aatronomical  atate.  I  mean  where  he  aaya  that 
"  they  come  out— and  they  go  in  again." 

I  cannot  hdp  thinking  that  if  Mr.  Peal  would 
only  atudy  the  minutdy-detailed  deacriptiona  of  the 
intncadea  of  lunar  xormationa  given  in  theae 
columna,  in  the  Obtervatory,  and  ebewhere  by  him 
who  iBfaeileprineept  among  living  Englidi  adeno- 
graphera— I  mean,  of  course,  Mr.  Gwyn  Elger— he 
would  be  led  to  modi^  his  notions  about  the  cliffs, 
ravines,  vdleya,  and  intruding  craters  being  com- 
posed of  snow,  pure  and  dmple.  Very  oddly,  I 
have  never  seen  Knowledge  for  October,  1889 ;  out, 
of  course,  the  appearance  so  wdl  ddineated  by  Mr. 
Eiger  in  the  Journal  of  the  L.A.S.  is  very  familiar 
to  me.  I  rather  fdl  to  see  why  snow  diouldnot  lie 
on  a  very  steep  dope  {vide  paragraph  six  in  your 
"  Sdentiflc  News  "  on  p.  60). 
In  coimection  with  Mr.  Stanley  Williams's  letter 


means  have  two  or  three  more   (32688)  on  i>«66, 1  would  flrst  and  f  oremoat  aay  that 
eyepieces  fltted  to  auch  a  I  am  penoi^y  wholly  unable  to  identify  Signor 


90 


wnausK 


a  AKD  WQBLD  07  BOUmCJEi  Ko.  1882. 


SXPT.  18,  1891; 


SohiapateUi*!  map  of  Man  with  that  of  Mr. 
Qreen.  Let  any  one  attempt  to  laperpoie  them, 
and  he  will  lee  what  I  mean.  In  the  nextplaoe.  I 
would  hombly  yenture  to  remark  that  it  was  not  / 
who  ^ye  ^e  names  of  "  canala  "  and  **  lakes  "  to 
oertam  features  of  Axeomphical  detail,  nor  have  I 
ever  h&ited  (like  more  uian  one  Areomaniao)  that 
the  former  were  aotoally  oonstraoted  as  aquedacts 
by  sentient  behigs !  These  gentry  did  saooeed  in 
ooQvindnff  the  old  lady  to  whose  death  and 
amaiinff  legaoy  referenoe  is  made  in  yonr  artide 
««lVUlmg  with  the  Stare*' on  page  66;  but,  so  far, 
they  have  failed  to  make  a  convert  of  me.  If 
the  *^ lakes"  are  lakes,  I  can  soaroely  regard 
mrdesoiiptionof  themasasoleoism.  Furthermore, 
WACB  your  yety  able  ooxrespondent  allegee  that 
"'PJtJl.S.'  himself  oonfesses  that  he  is  unable 
to  ecoount  for  the  obeenred  facts  in  connection  with 
thednpUofttion  of  the  *  canals '  of  Mars  by  the  hypo- 
tfaosis  emitted  by  Messrs.  de  Boe  and  Sohlensner," 
he  is  pfeenmably  refening  to  my  words  (in  letter 
32669)  on  p.  39.  *'  I  do  not  profess  to  account  for 
<*  •  Nuokeras '  (whatever  that  may  be)  geminating, 
while  *  Jamuna '  so  obstinatdy  remained  in  a  state 
d  single  blessedness."  Now  if  this  be  so,  I  do  not 
admit  that  what  I  wrote  bears  the  inteipretation 
put  upon  it  by  Mr.  WiUiams.  I  should  require 
much  more  information  than  I  poenss  before 
definitely  pled|^ff  myself  to  the  opinion  that  the 
hypotheeis  of  MM.  de  Boe  and  Sohlensner  Sad 
weken  down.  At  present  it  certainly  seems  to  me 
to  hold  the  field. 

In  reply  to  query  76268  (p.  73),  I  may  suggest  to 
*'  C.  K.^'  that,  when  a  tram  stops  at  all  siuldenly, 
what  I  may  call  the  fixed  part  of  his  person  has  its 
motioin  arnsted  before  that  of  the  upper  part  of  his 
body,  which  is  free  to  move.  In  connection  with 
the  second  part  of  his  qusTf.  I  am  ignorant  of  any 
oiironotiura  who  doubt  the  toeory  of  gravitation. 

I  cannot  give  "  Tyro  "  (query  25272,  p.  73)  any 
f oimulss  1^  the  aid  of  which  the  change  in  the 
illnminating  power  inddent  on  the  addition  of  two 
lenses  to  the  eyepiece  of  a  telescope  is  calculated. 
" Illnminating  power"  is  rather  vaguely  used  in 
such  a  connection  as  this,  because  wlutt  is  properly 
so*called  remains  constant  with  the  same  objeoi- 
nlass,  the  effect  of  increase  in  magnifying  power 
Dsmg  amply  to  spread  the  same  amount  of  liirht 
over^alamr  eiea.  The  power  of  a  Huyghenian 
eyemeoa  (by  which  is  meant  the  focal  lengtti  of  an 
equivalent  single  lens)  is  found  by  dividmg  twice 
thapioduetol  the  foci  oi  its  components  ^  their 
Thus  in  the  case  of  his  lin.  and  2in.  lensee 


ire  should  have  L2LA^  •>  3  or  li,  BO  that  it  would 

1  +  2 
be  equal  to  a  single  lens  having  a  focal  length  of 
1| ;  ^ving  a  power  of  224  with  his  30in.  objeotive. 
liie  question  about  the  ** multiplying  power"  of 
such  an  eyepiece  with  a  microscope  objective  is 
meaninriess,  unless  the  focus  of  the  latter  is  given. 
The  advant^e  of  the  1 :  8  ratio  is  that  aberration 
is  then  at  its  minimum.  Finally,  Jupiter's  1st,  Hud, 
and  IVth  satellites  shine  appro^dmately  as  stars  of 
the  7th  magnitude,  and  satellite  m.  as  one  of  the 
Otti.  A  2in.  objeot-glass,  if  good,  will  show  their 
occultations  very  weu. 

What  in  the  world  does  *<A.  B.  C."  (query 
75280,  p.  74)  want  a  table  of  the  earth's  lonptude 
for  P  It  diifers  precisely  180°  from  that  of  the  sun. 
He  willflnd  the  logarithm  of  the  earth's  radius  vector 
given  for  every  day  in  the  year  on  p.  m.  of  each 
month  in  the  J^autieal  Altnafutc.  o,  m  the  elements 
of  a  comet's  orbit,  is  its  peiihehon  distance  ex- 
pressed in  terms  of  the  earth's  mean  distance  from 
the  sun,  calling  the  latter  1. 

"X.  Y."  (query  J5281,  p.  74)  must  draw  back 
towards  the  eyepiece  that  part  of  the  peripheir  of 
his  object-ylsBB  in  his  case  the  left— towards  wnich 
the  distortion  of  the  stellar  image  apparently  points. 

A  Fellow  of  the  Boyal  Aatronomloal  Society. 


TBANSIT  OF  JUPITSB'S  THIRD 
SATSIiLITE. 

[32707.]— On  September  lOth  I  witnessed  an 
interesting  transit  of  Jupiter's  third  satellite  and  its 
shadow.  The  transits  of  the  sateUite  and  shadow 
were  timed  to  commence  respectively  at  7*31  and 
7.59  p.m.,  but  owing  to  Jupiter's  proximity  to  the 
hoiison,  I  oould  not  see  the  commencement  of 
either,  the  air  being  very  unsteady  at  the  time. 
At  about  8.15 1  was  able  to  see  the  shadow,  which 
by  this  time  had  advanced  some  way  on  to  the 
planet's  disc,  and  appeared  as  a  small,  perfectly 
Dlack  spot.  As  Jupiter  rose  higher  above  the 
horizon,  and  the  air  oecame  steadier,  I  could  dis- 
tinctly see  the  satellite  itself,  a  little  south,  pre- 
ceding its  shadow  as  a  dark  tpot  on  the  planet.  It 
appeared  to  be  slightly  darker  than  the  equatorial 
dark  belts,  but  not  nearly  so  dark  aa  its  shadow. 
It  was  best  seen  when  about  the  centre  of  Jupiter's 
disc.  I  made  a  note  at  the  time  of  the  observation 
that  the  satellite  looked  smaller  than  its  shadow, 
not  knowing  that  this  was  usually  the  case.  (See 
Herschel's  ^*  Outlines."  par.  640.)  As  the  sateUite 
neared  the  west  hmo  of  the  planet,  it  became 
invinble,  only  the  shadow  being  seen :  but  at  10.45 
it  appeared  as  a  small  projection  on  the  limb,  and 


at  10.50  looked  like  a  small  bead  on  the  planet's 
edge.    The  telescope  used  used  was  a  S^in.  achro- 
matic by  Wray,  powers  45  and  100. 
Newcastle-on-Tyne.  J.  Hume. 

[We  regret  it  is  impossible  to  reproduce  the 
pencil  sketch  sent.— Ed.j 


[32708.]— Oir  the  10th  xnst.,  about  9  p.m.,  I 
observed  what  I  take  to  be  the  transit  of  Jupiter's 
third  moon  and  shadow.  The  shadow  was  like  a 
spot  of  ink,  and  the  moon  itself  of  a  rather  ruddy 
hue,  as  it  appeared  to  nfe.  Both  moon  and  shadow 
continued  vuible  all  the  time  I  was  observing  (about 
an  hour). 

I  have  never  eeen  either  moon  or  shadow  in 
transit  with  my  telescope  before  (24in.).  Would 
those  who  happened  to  see  the  same  mndly  give 
their  observations,  as  I  think  the  phenomenon  was 
exceptional  f 

Mexboro.  Q.  W.  SflUddleton. 


STAB  KAGNITtrDBS. 

[32709.]— FsBHAPS  the  inclosed  table  may  be 
worth  insertion.  The  logarithms  are  given,  as  well 
as  their  natural  equivalents,  to  show  the  simplicity 
of  the  method,  which  would  not  be  so  evident  if  in 
natural  equivalents  only. 


theory,  but  Br.  Kleiber's  orbits  for  Mr.  Demu&g'B 
radiants  (comi)uted  on  the  current  theory)  urssMit 
anomalies  which  confirm  my  belief  in  its  uumffi> 
ciency. 

The  general  prevalence  of  stationary  or  loogo 
enduring  radiants  led  me  to  inquire  whether  than 
were  any  others.  I  therefore  examined  the  cam  ia 
which  Mr.  Denning  believed  that  he  had  obasrved 
a  shifting  of  the  radiant.  I  came  to  the  conduioa 
that  the  evidence  that  the  meteors  in  questiQa 
belonged  to  the  same  shower,  and  exdusivety  oou- 
stituted  it,  was  unsatisfactory — that  in  the  oass  of 
the  Perseids  the  shifting  asserted  by  Mr.  Densiagdid 
not  seem  to  be  reconcilable  with  the  current  comeUzy 
theory — and  that  other  observers  had  notiood  a 
shiftuig  in  the  opposite  direction  to  Mr.  DemuDg'i 
in  the  case  of  the  Andromedes.  But  of  oonise  my 
conclusion  aa  to  the  inwifficienoy  of  the  euzrant 
theory  led  me  also  to  doubt  t^ie  alleged  oometaiy 
connections,  and  as  Mr.  Denning's  obaervationi 
appeared  to  show  the  existence  ox  a  stationazyac 
lonff-enduring  radiant  at  44**  +  66**  (other  oosef^ 
vations  also  confirming  it),  I  doubted  both  the 
cometaiy  and  the  shifting  theory  of  the  Peneidi. 
At  all  evenla,  we  seemed  to  have  a  concuxreooe  of 
three  things— viz.,  a  stationary  radiant,  a  cometaiy 
radiant,  and  the  richest  point  of  a  shifting  radia&t, 
which  had  not  been  theoretically  connected  with 
the  comet  at  44"*  +  56**  on  the  10th  of  August 


Ta£lb  fob  Stab  Maqnitudbs  and  DiBTAiraBs— (LoaABxrmao  Ratio  of  MAONiTUDxa  «  -4). 

Mag. 

Diminution 

Distances 

Aperture  dia. 
inches  required. 

of  Light. 

Bemoved. 

Log.  B  Value. 

Log.  ■■  Value. 

Log.  =  Value. 

* 

1 
2 

0               Unity. 
•4                   2612 

0        Unity. 
•2           l-S 

Naked  eye. 
Do. 

— 

3 

•8                   6-31 

•4           2-51 

Do. 

.— 

4 

1-2                 15-8 

•6           3-98 

Do. 

... 

5 

1*6                 39*8 

•8           6-31 

Do. 

_ 

6 

2-0                100-0 

1-0         10-0 

Min.  visible. 

Tot  naked  eye  ^in.  pupil. 

7 

2-4               251-2 

1-2         15-8 

• 

IMeeoopic. 

8 

2-8               631 

1-4         25-12 

^^ 

Do. 

9 

3-2            1,580 

1-6         398 

0       lin. 

Do. 

10 

3-6            3,980 

1-8         63-1 

•2       1-57 

Do. 

11 

40           10,000 

2-0       100 

•4       2-5 

Do. 

12 

4-4           25,000 

2-2       158 

•6       40 

Do. 

13 

4-8          63,000 

2-4       250 

•8       6-3 

Do. 

14 

5-2         158,000 

2-6       400 

1-0      10-0 

Do. 

15 

5-6        400,000 

2-8        630 

1-2      16-0 

Do. 

16 

6-0      1,000,000 

30     1,000 

1-4      250 

>— 

17 

6-4      2,500,000 

3-2     1,680 

1-6      400 

Lick  refractor  -  3ein. 

18 

6-8      6,300,000 

3-4     2,500 

1-8      63-0 

i— 

19 

7-2    15,800,000 

3-6    4,000 

2.0    1000 

-^ 

20 

7-6    40,000,000 

3-8     6,300 

2-2    160 

— 

2-512«««-  - 1 

For  mag.  visible  by  aperture 

y^Diminution. 

/2-6r2«««-8 

Log.  (aperture*  x  16)   ^  ^ 
0-4                 "*■ 

V            16 

If  Sun  w  -H  28  mag. 
Then  L^ht        ■•  11-2  log.  «  160,000,000^000  that  of  1st  mag.  star. 

Distance  a    5*6  log.  «  400,000  removes  to  m  Ut  mag.  star. 


The  estimate  of  sunlight  values  is  rather  con- 
flicting ;  perhaps  +  28  may  be  a  mean. 
Liverpool,  Sept.  12.  W.  S. 

BOBTBOB  TIAPTANTS. 

[32710.]— As  many  of  your  correspondents  evi- 
dentiy  take  an  interest  in  the  subject  of  meteor 
radiants,  I  venture  to  state  the  principal  points 
which  I  nave  raised  in  relation  to  them,  and  which 
are  atill  mbjttdUe. 

Until  the  publication  of  Mr.  Denning's  great 
catalogue  last  year^  I  entertained  doubts  as  to  tiie 
existence  of  the  stationary  or  long-enduiing  ratUimts 
which  he  had  been  advocating  for  sevml  years. 
Of  oourse  he  had  observed  meteors  coming  from 
nearly  the  same  points  at  different  periods  of  the 
year,  but  the  question  was  whether  these  meteors 
were  too  numerous,  and  the  agreement  in  their 
radiants  too  dose  to  exdude  chance.  Theory 
seemed  to  imply  that  they  could  not  have  any 
physical  connection,  and  thia  theory  appeared  to  be 
abondantty  oonfirmed  by  the  connection  which  had 
been  traced  (by  computations  based  on  it)  between 
certain  meteor  showers  and  certain  comets. 

But  a  careful  examination  of  Mr.  Denning's 
catalogue  led  me  to  conclude  (and  I  think  will  \SbA 
any  of  your  readers  who  study  if  to  conclude)  that 
the  agreements  in  the  radiant-points  of  meteors  at 
different  periods  of  the  year  are  altogether  too 
numerous  to  be  accounted  for  by  chance,  and  that, 
in  factj  this  repetition  of  radiant-points  is  not  the 
exception,  but  the  rule.  An  examination  of  some 
other  catalogues  of  radiants  confirmed  the  result. 
Meteors  from  stationary  or  long-enduring  radiants 
not  only  existed,  but  constituted  the  ordinary  rule, 
liiey  must,  therefore,  be  physically  connected,  and 
the  theory  which  denies  this  connection  must  be 
defective  or  erroneous.  I  have  not  aa  yet  found 
any  satisfactory  mode  of  supplementing  the  current 


I  have  adopted  this  egotistical  way  of  stating  the 
questions  in  order  to  uow  that  I  have  given  no 
cause  of  offence  to  any  observer.  The  late  Mr. 
Proctor  offered  an  explanation  of  stationary  radiants, 
which  supposed  that  Mr.  Dezming  had  made  mis- 
takes of  several  degrees  in  his  radiants.  I  aoospt 
them  all ;  but  my  inf erencee  from  them  do  not  agree 
with  Mr.  Denning's. 

The  chief  poinu  to  be  investigated,  then,  are  as 
follows :  —  1.  Do  stationary  or  long  -  enduzitig 
radiants  existP  2.  Are  they  the  rule  or  the  ezosp- 
tionf— and  if  the  former,  is  the  rule  univend? 
3.  How  are  they  to  be  explained?  4.  Is  thesnp> 
posed  connection  between  comets  and  meteor 
showers  real  ?  5.  Do  shifting  radiants  exist  P— and 
if  so,  what  are  their  limits  in  spaoe  and  timeP 
6.  And  if  they  exist,  how  are  they  to  be  explained? 
To  these  questions  are  to  be  added  those  as  to  the 
existence  of  areas  of  radiation  rather  than  pointS| 
and  of  distinct  simultaneous  centres  of  raoiatioD 
embraced  within  limited  areas. 

W.  H.  S.  Konck. 


THB  MBTBOB  DISPLAY  OF  AUaUST  10. 

[32711.1— It  is  interesting  to  read  of  the  general 
sucoess  that  has  attended  both  British^  and  Con- 
tinental observers  of  the  meteoric  display  of  Aug.  10 
last,  and  the  redundancy  of  meteors  reported  to 
have  been  seen.  In  London,  however,  the  display 
was  very  poor,  and  the  meteors  small.  From  10.30 
p.m.  to  11.30  p.m.  I  watched  diligentiy  without  per- 
ceiving a  meteor.  Five  minutes  uter,  this  monotony 
was  broken  by  a  small  flash,  and  at  11.45  p.m.  a 
gorgeous  fireball  darted  with  great  swiftness  in  a 
horizontal  direction,  coursing  between  i  and  f  UrtiB 
Majoris,  and  leaving  a  grand  streak  of  unusual 
briuiance  and  persistence.  The  fireball  was  con- 
siderably brighter  than  Jupiter,  brillianti^  white 
and  large,  and  lasted  but  a  second,  while  its  track 


Sift.  18,  1891. 


ENGLISH  MEOHANIO  AND  WOBLD  OF  SCHENOE :  No.  1882. 


91 


vai  TmUo  at  least  30  seoondi  or  moro.  (This 
metoor  is  endentlv  the  one  whose  streak  was  seen 
bf  Mr.  Holmes,  letter  32641.)  Boring  the  next 
Id  minatsB,  only  six  meteors  were  seen,  and  these 
wsreanaU;  thenoconrred  a  yery  qniet  period  till 
12.40  p.m.,  when,  in  less  than  &5  seoonos,  no  less 
thsa  ssren  were  seen.  At  13.10  p.m.  fiTemeteoss 
ID  12  Bseonds  were  oounted,  while  at  tdi  other  times, 
tS  13.45  p.m.,  the  meteors  weire  remarkably  few, 
seuoelT  averaging  one  in  fire  minutes.  At  18.45 
pjB.  eioads  piedpitated  themselres  over  the  sky, 
mdsriog  lorttier  ohsenration  impossible.  The 
Aower  wastbe  finest  I  have  erer  witnessed. 

B.  B.  Packer. 

A  8EAB0H  VOB  TBHPBL- SWIFT'S 

OOMBT. 

[82il2.1— Tk  the  Bulletin  Attronomique  for 
11^,  1891,  H.  Bossert  has  issued  an  ephemeris  of 
GoBMt  Tempel-Swift  from  ooirectea  elements 
4edoosd  from  obserrationa  made  dazing  its  appari- 
tions in  1869  and  1880.  At  the  suggestion  of  my 
frisad,  Mr.  H.  Ingall,  I  underto^  to  sweep  for 
Oil  object  on  the  night  of  Sept.  1,  1891,  and 
iDsnd  near  the  calculated  place  a  diffuse  nebulous 
«bieet  of  the  brightness  of  Hezschel's  Ilnd.  class  of 
isboIflB.  As  no  known  nebula  was  situated  in  this 
i^gjoD,  I  was  led  to  the  belief  that  the  object  seen 
wii  Tsmpel's  comet.  Its  position  at  that  date  was 
qipnnimatelv  RA.  XXIh.  4Mm.  and  Deo. 
-  T  r,  which  differed  from  the  inlcnlated  plaoeby 
4. 4iniii.  in  B.  A.  and  +  19*  in  8.  Dedination.  t 
Ifsia  observed  this  region  on  Sept.  3rd  and  again 
Oft  the  8th  (the  only  dear  nights  f  arourable  for  such 
iwk).  On  tiie  latter  data  the  calculated  position 
iraioalT  ->.  i^m.  in  B.A.,  and  18*16^  S.  of  the 
«satre  N.G.C.  7082  (2M.).  After  much  careful 
enmioation  of  this  re^on  I  glimpsed  an  ezoessiTely 
futttj  round  nebulosity  nearly  in  the  calculated 
poiibon  ;  also  a  doubtful  object  in  B.A. 
mh.  26m.  45b.  -  2»  25*  Deo.  ±.  It  the  first  of 
fhMs  two  obieets  was  really  the  comet,  it  must 
Un  Dsssed  cloee  to  the  duster  2  M.  on  the  night  of 
fts9th.  On  the  10th  I  again  percdved  at  intervals 
of  food  seeing  a  Tery  faint  object  near  the  star 
BJL  -  1-4172",  and  slightly  proceding  it,  the 
poation  of  the  comet's  calculated  place  being  near 
ttatitar.  These  are  all  the  obserrations  Ihaye 
bm  able  to  make,  as,  being  in  the  heart  of  the 
Metropolis,  it  is  <m]y  possible  to  find  such  objects 
when  en  or  near  the  meridian.  Mr.  Ingall  also 
Usdly  undertook  to  observe  the  region  on  Sept.  9, 
tetisw  nothing  of  a  decided  cl^umcter.  Myeye- 
Meswas  simply  a  single  convex  lens  of  2in,  tocal 
ki«^,  and  givins  a  field  of  1^%  which  I  have 
tamd  on  a  dark  sky  very  effective  in  picking  up 
Usk  nebula,  ftc.  Mr.  Ingall  employed  a  sweep- 
■f  power  giving  a  fidd  of  35*  ±  on  his  exoeUent 
Wb.  didyte  reftuctor.  As  my  dialyte  is  of  only 
^apeitare,  the  probabiUty  u  that  the  comet,  & 
Bbii  been  seen  at  all,  maybe  one  of  thos^diffuse 
■Bt  objects  which  D* Arrest  found  from  experience 
viodj  visible  in  small  tdescopes  with  very  large 
DMB.  which  would  agree  with  its  appearance  as 
ttM  daring  its  last  apparition  in  1880.  As  many 
Jijottr  rsaden  may  like  to  sweep  for  this  object,  I 
news  a  copy  of  Bossert's  ephemeris  for  every  four 
dijffaom  Sept.  16  to  Oct.  ^. 


Day  of 

XQOth, 

1891. 


Sept.  16 
M   20 

,,   28 
Oct  2 

„  10 

»,  U 

«  18 

»,  22 

H  26 

M  30 


At  Paris  Mean  Midnight. 


Bight  Ascension. 


h.    m.  s. 

21    17  58 

13  52 

10  25 

7  55 

6  24 

6  2 

6  55 

9  9 

12  49 

18  0 

24  50 

21    33  30 


Declination. 


.. 

o 

0 

30-0 

+ 

0 

10-4 

+ 

0 

53-6 

+ 

1 

400 

+ 

2 

301 

+ 

3 

24-8 

-f 

4 

24-7 

+ 

5 

30-8 

+ 

6 

43'9 

+ 

8 

4-8 

+ 

9 

34-0 

+ 

11 

12-8 

Oviog  to  a  halo  of  uncertainty  whidi  accom- 
JjTtty  own  observations,  due  to  unfavourable 
go^we  for  observing,  and  the  inability  to 
■JJJtte  obfect  bevond  the  meridian,  due  to 
y^wgpg  houses  (a  common  drawback  to  town 
jBvjn),  I  was  loth  to  publish  these  notes  until 
■Jjjd  Vjr  an  astronomical  friend,  who  thought  it 
y*  itunolate  other  amateurs  to  search  for  this 
•■fr,  to  whom  I  wish  better  success. 

I«A«,  Sept.  14.  D.  B.  Packer. 

THB   TBLBSOOPB. 

*'K?'h?*  .*  ^^^^  wply  to  a  question, 
Pynt  i.!  ■"**  ^**  to  see  the  companion  to 
J^"»ilfc  a  2|in.  telescope  a  power  of  200  would 
JJ2;5«y;  Now,  I  have  a  2in.,  2iin.  and  a4in. 
"■*t,  ail  of  fint-rate  quality,  and  I  find  the 


vezy  reverse  to  be  the  case.  I  see  the  companion 
best  with  a  power  of  about  50.  With  the  4in. 
glass  a  power  of  40  diows  it  best.  I  use  for  this 
power  a  B  micro,  eyepiece  by  the  late  Andrew  Boss. 
It  gives  a  large  field,  and  the  low  power  seems  to 
intensify  the  brightness  of  the  small  companion, 
whfle  a  high  power  nmkea  it  indistinot.  Take 
another  example,  vis.,  tj  Lyree,  whidi  Admiral 
Smyth  termed  a  superb  physical  object.  This  is,  in 
my  view,  best  seen  with  a  low  power.  To  test  the 
keenness  of  my  sight,  I  can  see  the  diarp  black 
division  between  the  wident  pair  of  the  double 
double  3*6"  vrith  a  power  of  40  on  mj  4in.,  when 
the  air  is  in  the  best  state  for  observation. 

Again,  *<F.B.A.S."  recently  stated  that  for  a 
finder  you  must  have  a  positive  eyepiece.  Now,  the 
one  I  use  is  a  negative  one.  I  divided  the  dia- 
phragm into  six,  bored  six  minute  holes,  and  having 
stretched  across  three  pieces  of  very  fine  wire,  I 
soldered  the  ends  into  tne  holes.  Where  the  wires 
met  in  the  middle  I  pushed  through  a  fine  needle  to 
open  them  out  slighUy,  and  I  thus  haye  a  minute 
aperture  in  the  centre,  which  seems  to  be  far  better 
than  bringing  the  star  against  the  spot  where  two 
lines  only  cross  each  other. 

To  ascertain  the  powezi  of  my  eyepieces  I  found 
it  very  difficult  with  the  dynamometer,  as  it  is 
almost  impossible  to  hold  it  steady.  I  therefore 
made  a  tube  to  screw  on  to  the  eyepiece  in  place  of 
the  dark  glass.  This  tube  is  about  4iin.  long,  and 
has  at  the  other  end  a  smaller  one  sliding  on  a 
jadtet  to  cairy  a  micrometer  eyepiece.  I  place  a 
micrometer  on  the  stage  of  a  microscope,  and 
turning  aside  the  ordinary  tube,  I  place  the  above 
arrangement  on  the  top  of  the  micrometer,  and 
using  a  Wray  2in.  micro,  objective,  I  find  the  value 
of  each  division  in  the  eyepiece  micrometer.  It 
becomes  then  a  very  easy  matter  to  measure  the 
diminished  image  of  the  object-^lass  in  eadi  m- 
piece,  when  the  apparatus  is  agam  screwed  on  the 
e7epieces,  and  the  tdescope  adjusted  for  paralld 
light.  The  instrument  is,  of  coarse,  quite  steady, 
and  one  can,  therefore,  measure  with  great 
accnzacy .  With  the  ordinary  dynamometer  hdd  in 
the  hand  this  cannot  be  so  well  done. 

Some  time  ago  I  asked  any  of  your  readers  who 
have  special  skdl  in  the  matter  if  the  statement  by 
Webb  m  his  first  edition,  that  there  was  a  different 
focus  required  for  stars  and  the  moon,  was  correct. 
The  few  replies  which  you  published  were  not 
quite  satisfactory ;  but  they  seemed  to  lead  to  the 
condusion  that  the  difference,  if  any,  was  a 
physiological  and  not  an  optical  one.  Sinoe  I  wrote 
that  letter  I  have  met  with  the  following^  state- 
ment, which  seems  to  set  the  matter  in  its  true 
b'ght,  and  I  may  be  permitted  to  quote  it. 

It  is  reported  in  the  Observatory  of  June, 
1890,  No.  163,  as  having  been  stated  at  the 
meeting  of  the  B.A.S.  on  May  9  previous : — 
*'Mr.  Banvard:  Everybody  is  familiar  with  the 
fact  that  the  moon  and  stars  do  not  require  the 
same  focus  with  the  tdescope.  Of  course,  that 
cannot  be  due  to  the  difference  of  distance,  for  in 
each  case  the  rays  arepraotieally  paralld.  There  must 
be  some  physiological  cause,  and  might  it  be  this : 
that  owing  to  the  great  light  of  the  moon,  the  pupil 
of  the  eye  is  very  mudi  contracted,  and  only  tne 
oentral  parts  of  the  lens  are  used?  With  the 
fainter  light  of  a  star  we  use  a  much  larger 
apoture,  and  the  other  parts  of  the  lens  have  not 
the  same  focus  as  the  central  region,  and  if  you 
foouwed  on  a  star  the  limb  of  the  moon  would 
anpear  slightly  out  of  focus  ....  I  cannot  agree 
with  Mr.  Davidson  that  it  can  have  anything  to  do 
with  the  condition  of  the  air,  because  we  are  Tery 
familiar  with  these  irradiation  appearances  round 
the  bright  objects  dose  to  us,  such  as  the  spiral 
threads  of  the  dectric  light ;  everyone  sees  it  verj 
much  thicker  when  it  is  incandescent  than  when  it 
is  dark.'* 

Personally,  I  have  never  been  able  to  detect  with 
my  4in.  tdescope  the  slightest  difference  of  focus 
between  a  star  and  the  moon.  On  a  recent  very 
fine  evening,  when  I  saw  the  dark  line  between  the 
3 '6"  double  double  with  a  power  of  40,  on  turning 
the  instrument  to  the  moon,  I  found  not  the 
slightest  difference  whatever.  It  may  be  different 
with  larger  instruments,  however,  of  which  as  yet 
I  have  had  little  experience.  Wega. 

TBLBSCOPBS  AND  TBOOPSHIPS  — AN 
INTBBBSTINa  VOTAQB— HEAT  AND 
OOLD-ASTBONOMT  IN  THE  TBOPI08 
— MEBCXTBY  AND  SATTTBN— BUN— 
OBOWTH  OP  VBGETATION— A  SXTIOI- 
DAL   FISH— HUBBIOANB-^UPITEB. 

[32714.1— -Last  January  I  asked  some  questions 
in  the  ''  E.M.*'  as  to  the  diances  of  carrying  a  3|tn. 
refractor  safely  to  Barbados  in  a  troopship.  For 
the  benefit  of  future  travellers,  I  may  say  that  I 
was  successful^  although  the  want  of  care  in  ship- 
ping and  unshipping  the  baggage,  and  the  terrible 
weather  encountered  on  the  v(^age,  effectually 
demolished  most  of  my  bdongings^  even  damaging 
a  pair  of  gun-barrds  packed  amongst  soft  dothes ! 
My  method  of  packing  was,  in  Uie  case  of  the 
telescope,  to  have  a  box  made  an  inch  larger  in  all 


its  dimensions  than  the  tdescope  case,  and  then  to 
fill  in  the  spaoe  between  the  two  with  woollen 
artides  pret^  tightly  compressed.  I  did  not  with- 
draw the  object-glass,  ana  was  glad  I  had  not  done 
so,  as  in  one  heavy  gde,  when  the  ship  was  rolling 
40°,  all  the  cabin  bagnge  took  to  describing  eccen- 
tric orbits,  with  which  it  was  impossible  to  mixnf  ere 
except  at  the  risk  of  a  broken  leg,  and  the  remit 
was  disastrous. 

The  only  damage  done  to  the  tdescope  was  the 
shaking  out  of  the  eye- lens  of  a  high- power  eye- 
piece. Unfortunatdy,  the  lens  was  lost;  but  as 
the  tdescope  was  almost  the  only  piece  of  my 
bdongings  to  arrive  safdy,  I  have  no  reason  to 
complain. 

Our  voyage  took  us  over  mudi  of  the  North 
Atlantic,  as  we  touched  at  Bermuda,  Hidifax.  and 
Jamaica,  and  the  opportunity  offered  of  studying 
the  Gulf  stream,  ana  the  varied  dimates  of  different 
latitudes  was  very  welcome.  Most  remarkable  of 
all  was  the  diange  from  cold  to  warmth  when 
steaming  due  south  from  Halifax  and  entering  the 
Gulf  stream. 

I  can  assure  the  disdples  of  the  late  Mr.  Hampden 
that  I  kept  a  careful  watch  upon  the  Pole  star,  and 
that  its  altitude  did  not  vary  at  all  as  we  steamed 
east  or  west,  whilst  the  moment  we  turned  our  prow 
southward  it  began  to  sink  towards  the  horuson, 
and  is  here,  in  Barbados,  only  some  12°  above  the 
horiaon.  I  should  like  to  Imow  how  this  fact  is 
explained  on  the  supposition  of  a  fiat  earth. 

We  met  an  earthquake  wave  which  did  great 
damage  on  board  ;  but  I  do  not  propose  to  treat  of 
our  voyage  here.  I  will  just  say  tnat  the  coldest 
temperature  we  encountered  was  about  12°  Fahr.. 
and  the  hottest  84°.  Pretfy  wdl  for  the  powers  of 
the  human  frame  to  live  m  varying  climates,  and 
even  in  sharp  alternations  of  the  same,  sudi  as  the 
very  problematical  inhabitants  of  Mercury  would 
have  to  put  up  with. 

In  these  skies  I  find  astronomy  a  real  pleasure.  It 
is  now  the  wet  season,  and  yet  there  is  not  one  ni|^t 
in  ten  on  whidi  obsezrations  are  impossible,  and  me 
air  is  as  dear  as  crystal.  The  fiixtt  ooservation  I  got 
of  Saturn,  in  Apru  last,  with  the  planet  almost 
directly  overhead,  showed  me,  once  and  for  all, 
what  difficulties  the  observing[  astronomer  has  to 
wrestle  with  in  England.  Jupiter  is  now  beocmiing 
a  splendid  object,  and  I  must  confess  that  I 
experience  a  feeling  of  self-congratulation  when  I 
think  how  home  observers  must  be  wrestling  with 
his  unlucky  S.  declination. 

The  only  thing  that  mars  my  enjoyment  of  the 
heavens  is  the  painful  attitude  m  which  it  is 
necessary  to  sit  when  examining  objects  in  the 
zenith  with  a  refractor.  I  wish  Ihad  Drought  out 
with  me  a  star  diagonal ;  but  it  is  too  late  now,  as 
I  cannot  waste  time  in  sending  home  the  eye-tube 
of  the  tdesoope  to  be  fitted ;  and,  as  to  getting  any- 
thing done  here,  I  regret  to  sav  that  m  Barbados 
nothmg  is  made,  not  even  refined  sugar,  whidi 
latter  mot  will  perhaps  be  a  surprise  to  tome  petsooB. 
Every  artide  of  food,  dothing,  and  general  utflity 
is  imported  from  England  or  the  United  States, 
and  charged  an  8  per  cent,  ad  valorem  duW.  The 
idand  produces  nothing  but  raw  sugar  (of  most 
unpleasant  smell),  and  an  unglazed  pottery  ware, 
made  by  hand,  wnich  is  probably  a  survivsl  of  the 
prehistoric  industries  of  the  children  of  Ham. 

On  the  night  of  the  15th  Au^^  I  looked  out  for 
Mercury  af  rar  sunset,  with  a  view  to  comparing  his 
brightness  with  that  of  Saturn,  as  the  planets  were 
almost  in  conjunction,  and  therefore — in  this  lati- 
tude— ^the  line  joining  them  nearly  paralld  to  the 
horizon.  I  soon  found  Mercury  in  the  dear  evening 
sky ;  but  Saturn  was  so  mudi  fainter  that,  in  spite 
of  the  rapid  darkening  of  the  tropical  twuighL  I 
did  not  sight  him  tiU  nine  minutes  later.  T^mng 
the  tdesoope  on  him,  Igot  a  good  view,  though  so 
dose  to  the  horizon.  The  ring  is  now  very  rarrow. 
but  with  a  power  of  100  the  plane  surface  is  tmL 
readily  visible. 

As  another  example  of  the  deamess  of  the  air 
here,  I  may  add  that  c  Lyrso  is  very  evidentiy 
separated  to  the  naked  eye  when  in  the  zenith.  I 
find,  also,  that  the  mottihig  and  other  delicate 
features  of  the  Bun*s  disc  are  remarkaUy  well 
defined  in  the  image  projected  on  a  paper  screen. 
Direct  vision  with  dark  glasses  is  out  of  the  ques- 
tion, of  course. 

Unfortunatdy,  I  find  that  the  object-glass  of  my 
tdescope  is  developing  spots  of  some  fungoid  growih 
— ^the  result,  no  doubt,  of  the  warm,  damp  heat  of 
the  present  season,  which  rusts  and  mildews  every- 
thing. The  fungus  looks  like  stars  of  a  semi- 
transparent  blue,  when  the  glass  is  darkened  and 
looked  at  from  the  front.  It  grows  between  the 
lenses,  whidi  are  uncemented.  l  have  tried  damp- 
ing with  spirits  of  wine,  without  effect. 

After  heavy  rain^  I  cut  a  banana  stem  across  to 
see  what  the  rapidity  of  g^rowtii  would  be.  In  four 
hours  a  green  shoot  x%in,  in  length  had  grown  from 
the  centra  of  the  cut.    This  is  pretty  rapid ! 

Last  month  a  soldier  bathing  was  attacked  by  a 
garfish,  whidi  drove  its  sharp  jaw  into  the  man's 
facej  behind  his  eye,  and  broke  the  jaw  off  there, 
leaving  a  piece  just  2itn.  long,  with  teeth  com- 
plete, wholly  imbedded  in  the  orbit !  It  was  ex- 
tracted with  difficulty,  and  the  man  ia  doing  wdl« 
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though,  of  ooone,  he  will  scarcely  recover  the 
sight  of  his  aye,  as  the  optic  nerve  must  have  had  a 
bad  time.  Toe  wonder  of  the  case  is  where  those 
2iia.  of  hard  hone  could  have  been  packed  away 
behind  the  eyeball,  without  reaching  the  brain. 

Bv  the  time  this  letter  is  in  print  full  details  will, 
no  aoubt,  have  reached  England  of  the  hunicane 
which  visited  Martinique  on  the  18th  inst.  Onlv  a 
meagre  telegram  has  as  yet  reached  Barbados;  out 
it  seems  to  bave  been  a  severe  storm.  Here,  on 
that  day,  heavy  rain  fell  till  about  5  p.m.,  and  then 
the  sky  suddenly  cleared,  and  a  strong  breese  from 
S.S.  W.  to  S.S.E.  set  in.  The  weather  looked  to  me 
BO  threatening  that  I  consulted  my  barometer, 
which  I  founa  only  iVui>  below  its  usual  reading, 
which  latter,  with  the  exception  of  a  small  diuznal 
variation,  is  quite  constant  nere.  Undoubtedly  the 
wind  we  experienced  was  the  very  outermost  ninffe 
of  the  qydone ;  but  how  limited  in  area  must  the 
latter  have  been  to  wreck  Martinique,  and  yet  only 
to  cause  so  slight  a  fall  of  the  mercury  at  Barbados ! 
I  wait  with  interest  to  learn  the  barometrical 
readings  obaerved  at  Martinique,  and  to  trace  the 
course  of  the  storm. 

Whilst  observing  on  the  evening  of  the  2l8t  the 
transits  of  Jupiter's  Satellites  I.  and  II.  and  their 
shadows,  which  phenomena  ooourred  here  at  a 
reasonable  hour  of  the  evening,  and  not,  as  in 
England,  in  the  earlv  morning  of  the  22nd,  I 
noticed  a  remarkable  fact.  Demiition  was  so  good 
that  the  shadow  of  I.  oould  be  seen^  with  a  ipower 
of  100,  cutting  a  neat  notch  in  the  disc  of  Jupiter  as 
it  entered.  Some  light  clouds  were  crossing  the 
heavens  (terrestrial),  and  whenever  one  of  these 
douds  approached  within  2^  or  so  of  the  planet  the 
latter  •*  boiled,"  aa  if  looked  at  through  the  hot  air 
of  a  chimney,  losing  all  shape  and  definition.  I 
have  never  seen  this  occur  in  England,  nor  heard  of 
it  in  the  Tropics ;  but  no  doubt  it  may  be  a  frequent 
occurrence  in  the  latter,  and  I  suppose,  shows  that 
the  douds  are  formed  by  the  contust  of  currents  of 
air  of  yeiT  different  temperatures  and  densities. 

When  I.  entered  on  the  disc,  it  distinctly  appeared 
again  outade  it  one  minute  later.  But  I  lay  no 
Btieas  on  the  observation  after  what  I  have  re- 
marked of  the  tricks  the  air  was  plajing.  The 
shadow  of  IT.  was  much  ^yer  ana  fainter  than 
that  of  I.,  but  both  visible  in  the  telescope,  even  to 
a  friend  who  looked  through  a  tdescope  lor  the  first 
time  in  his  life,  and,  being  shortsighted,  had  to  focus 
for  himself.  Anyone  who  has  endeavoured  to  show 
such  phenomena  to  the  inexperienced  will  realise 
how  much  such  a  fact  says  for  the  definition. 

This  is  a  long  letter,  and  I  will  not  now  trespass 
further  upon  the  Editor's  patience.    With  his  per- 
mission,! hope  to  send  notes  on  the  geology  and 
natural  history  of  this  island  as  I  find  time, 
T.  Preston  Batteraby,  Oapt.B.A.,  V.&.A.S. 

Barbados,  August  24, 1891. 

HINTS  FOB  BXPEBIMENTAIilSTS. 

[32715.]— ImrLiTKD  bloyde  tires  appear  to  give 
a  good  deal  of  trouble,  oeing  so  often  cut  and 
broken  by  sharp  stones.  But  considering  the  frail 
character  of  indiarubber,  this  seems  to  me  to  be 

Sst  what  should  be  expected.  All  irregnlazitiesof 
e  road  are  met  by  dexozmation  in  the  ore,  which, 
owing  to  the  great  dastidty  of  air,  is  of  a  purdy 
local  character,  and  is  at  the  same  time  veiy  mucn 
greater  in  extent  than  would  be  the  case  in  a  tire 
of  solid  rubber.  It  seems  to  me  that  by  reducing 
the  volume  of  air  under  compression  at  any  given 
time,  the  strain  on  the  rubber  would  be  considerably 
reduced.  This  would  be  effected  by  employing 
rubber  diaphragms  at  intervals  to  divide  the 
oavity  of  the  tire  into  a  number  of  airtight  com- 
partments to  be  separatdy  infiated.  .  Yet  another 
way  in  which  local  strains  oonld  be  distributed  over 
the  tire  would  be  by  filling  it  with  water  in  place 
of  air,  but  as  in  this  case  the  fiuid  itself  is  incom- 
pressible, we  may  doubt  whether,  on  the  whole, 
ViY  advantage  would  be  gained.  For  equal  dla- 
mmers,  a  tire  filled  with  water  and  a  sohd  rubber 
tire  would  be  of  about  the  same  weight.  Of  course 
fhe  main  tire  of  a  bicyde  must  necenarily  be  rigid, 
but  I  cannot  see  why  some  degree  of  elastidty  in 
the  spokes  should  be  objectionaue.  It  may  be  that 
not  even  the  slightest  sideways  motion  of  the 
tire  would  be  tolerable ;  but  I  think  tliat  ^  at 
least    it    would   be    interesting    to    put    dastic 

r»kes  to  the  test  of  practical  experiment, 
would  prefer  to  use  a  much  larger  number 
of  nokes  ihan  is  commonly  employed,  but  as  it 
would  not  be  ea^  to  attach  these  to  a  sinall  central 
hub,  I  would  adopt  two  or  three  sets  of  spokes 
arranged  as  f  oUows :  The  fine  sted  wire  spokes  each 
being  coiled  through  a  part  of  its  length  into  a 
spiral  *prinff ,  are  attadied  to  the  tire  in  the  usual 
manner.  Tnere  may  be,  say,  four  times  the  usual 
number  of  theee  little  qiokes,  and  they  are  taken 
in  pairs,  of  which  the  free  ends  are  brought  to- 
gether and  attached  to  a  set  of  one  half  the  number 
of  intermediate  spokes.  The  free  ends  of  these 
intermediate  spokes  are  joined  in  their  turn  by  pairs 
to  the  central  spokes,  whidi  radiate  from  the  hub 
of  the  machine.  Thus  there  are  three  sets  of  spokes, 
each  spoke  of  the  intermediate  set  having  one  half, 
and  each  of  the  outer  set  one  quarter  of  the 


sectional  area  of  those  constituting  the  inner  ring  of 
spokes.  The  sets  of  spokes  would  be  joined  to  one 
another  by  simple  hooks,  and  the  whole  arrange- 
ment would  cost  very  little  more  than  a  whed  of  the 
existing  type.  If  desired^  the  spiral  springs  might 
be  replaoea  by  springs  of  mdiarubber,  m  tension  or 
in  compresdon.  Of  course.  I  do  not  know  whether 
these  suggestions  are  entirely  novd.  but  I  diould  be 
fflad  to  near  anything  on  uie  subject ;  and  I  hope 
Uiat  if  any  of  them  are  practically  tested  the  result 
will  be  communicated  to  the  ENausH  Mwcthawio. 

Beferring  to  the  sunestions  in  my  last  letter  as 
to  the  devdopment  of  current  dectridty^  Itldnk 
that  the  system  proposed  would  be  applicable  to 
the  production  of  currents  by  means  of  varied  tem- 
peratures only.  For  I  imagine  that  there  are 
reverdUe  batteries,  other  than  gas  batteries,  which 
generate  a  current  of  intensiW  proportional  to  their 
umperatures ;  and  one  sudi  batte^  at  a  high  tem- 
perature, with  one  at  a  lower  temperature,  ^ves  a 
combination  which  diould  be  workable  m  the 
maimer  I  have  already  iadicated.  A.  B. 


FOBTABLB  BLEOTBIO  XiAKP. 

[32716.1—1  SBND  you  particulars  of  a  portable 
lamp  made  for  me  m  various  sises,  and  which  I 
have  found  very  useful  for  many  purposes.  The 
small  size  wdghs  about  lib  12oz.,  ana  stands  4in. 
high,  and  has  been  used  over  the  steering-whed  of 
a tiicyde,  bracket  of  a^iano,&c..with  great  success. 
They  can  be  charged  with  a  sinall  Bottone  dynamo, 
driven  by  a  water>motor,  or  even  a  turning  lathe 
at  the  same  time  as  work  is  beingtumed,  or  with 
the  improved  primary  batteries.  The  lamp  is  fitted 
with  a  diding  switch  for  turning  the  light  on  and 
off.    When  a  light  is  required,  the  switch  shown 


under  the  lamp  should  be  pudied  up ;  when  it  is 
pulled  do?ni.  the  top  unlocked,  and  three  plugs 
pulled  up,  it  IS  ready  for  charging,  the  podtive  wire 
[Ming  inserted  into  the  hole  marked  +  under  the 
cover  diown  in  the  left-hand  comer,  and  the  nega- 
tive into  the  hole  in  the  switch.  The  direction  of 
the  charging  current  may  be  found  by  attaching  a 
lead  wire  to  eadi  of  the  two  terminal  wires,  hold- 
ing them  slightly  apart  while  immersed  in  diluted 
acid  in  a  vesnl.  Presently  one  lead  wire  will  turn 
a  dark-brown  colour ;  but  I  much  prefer  using  the 
P.F.P.  test-paper. 

B.  B.  Dale,  O.B., 
Associate  of  the  Institution  of  Elecmcal  Engi- 
neers, Inventor  of  Electric  Blinds,  &c. 


THE  ELEGTBIC   FLTHD. 

[32717.]—^^  GxTBNXT  is  perfectly  correct  in 
negativxDg  the  employment  of  the  term  **  fluid  '*  as 
applied  to  dectricity.  The  word  is  now  only  used 
in  this  connection  bjr  newspaper  repoiters.  Objec- 
tions may  also  be  nosed  against  the  use  of  dectro- 
motive  '* force,"  "pressure,"  &o. ;  but  everyone 
understands  what  is  meant,  and  they  will  continue 
to  be  employed  until  someone  invents  better  terms. 

Sm. 


DIALLING. 

[32718.]—"  C.  H.  T."  (letter  32696)  will  not  find 
any  account  ol  dialling  in  Ferguson's  "Astro- 
nomy," but  will  find  a  considerable  portion  of 
Vol.  II.  of  Ferguson's  "Lectures"  devoted  to  it. 
There  is  also  apret^  exhaustive  artide  on  the  sub- 
ject in  Vol.  Yll.  of  "  Encydopsedia  Britannica," 
by  J.  Qodfray.  T.  B.  Olapham. 

8PA0B   OF  FOXTB  DIMBNSIONS. 

[32719.]-Iir  letter  33704,  page  70,  our  talented 
dectrioal  correspondent,  "Sigma,"  in  reply  to  a 
query  relating  to  the  subject  expresses  veiv  strong 
opinions  concerning  space  of  four  dimensfona  and 


all  the  persona  who  believe  therein.  With  iQ 
respect  fo  "Sigma,"  I  still  do  not  think  it  quits 
certain  that  four-dimensioned  space  is  the  ahnlvts 
absurdity  whidi  he  seems  to  consider  it.  We  hne 
never  had  any  experience  of  such  a  kind  of  maoe, 
and  we  probably  never  will  have  any  ezperittoB 
thereof ;  but  that  does  not  quite  prove  the  noa- 
existence  of  sudi  space.  Space  of  a  highor  kind 
than  any  we  know  practically  is  distinctly  ahadowd 
forth  by  mathematical  equations.  An  equation  of  the 
first  degree  rraresents  extendon  in  one  directum, 
that  is  space  of  one  dimendon  which  is  a  stxaight 
line ;  an  equation  of  the  second  degree  repieianti 
extendon  Lm  two  directions,  that  is  space  of  two 
dimensions,  whidi  is  a  surface ;  an  equation  of  Um 
^u:d  degree  represents  extendon  in  three  dim- 
tions,  ^Sokt  is  ordinary  spaoe.^  It  is  true  that  we 
have  no  experience  of  the  kind  of  space  cam- 
roonding  to  equations  of  the  fourth  (or  hi^bsr) 
degrees;  but  sudi  space  may  veij  well  exist  for  u 
that,  and  I  do  not  see  why  "  Sigma  "  ahodd  txj 
to  Uirow  cold  water  on  the  attempts  of  men  who  sre 
trying  to  make  out  the  properties  of  this  kind  d 
spaoa. 

Perhaps  the  best  way  in  which  we  can  f  ozm  i 
conception  of  space  of  four  dimendons  is  to  ooa- 
mence  l^  study mg  the  difference  between  spafled 
two  dimensions  and  our  ordinary  space.  A  anatnn 
living  in  two-dimendoned  space,  and  such  crestiira 
are  concdvable,  would  be  as  incapable  of  undcr- 
standing  the  third  as  we  are  of  grasping  ths 
fourth  dimendon.    If  two  such  creatures  met  eich 


would  have  no  experience  of  what  we  call  lateid 
movement.  If  uey  were  transferred  to  ov 
ordinary  space  we  oould  do  all  sorts  of  thiao 
which  would  seem  miraculous  to  them.  We  oodd 
Reappear  mysterioudy  and  reappear  as  myckeii- 
oudy,  and  it  would  be  impossible  for  them  to 
fasten  anything  up  in  such  a  manner  that  we  oodd 
not  get  it.  Seasoning  from  analogy,  we  may  iote 
at  least  two  things  concerning  tour-dimeniioned 
space :  The  beings  m  it  could  appear  and  disappetf 
to  us  in  our  three-  dimenrioned  space  without  onr 
being  able  to  tdl  from  whence  they  came  or 
whither  they  went ;  and  they  could  remove  ear- 
thing from  a  locked  box  without  opening  it  or  d^ 
arranging  it  in  any  way.  If  our  earth  ever  gds 
into  four-dimendoned  space,  we  will  be  qdte  d 
the  mercy  of  any  creatures  iimabiting  that  spaoe. 

"  Sigma"  may  reply  that  all  this  does  not  ptore 
the  esostenoe  of  the  anomalous  kind  of  vp^  ^ 
never  said  it  did.  I  am  not  certain  mat  tlis 
existence  of  such  space  can  be  proved  in  the  stod 
sense  of  the  term.  All  we  can  do  is  to  endeavosr 
to  form  a  conception  as  to  the  meaning  of  certsm 
equations.      There    may    not    exist    the   mi 


corresponding  to  these  equations  ;  but  it  may       . 
and  unless   "Sigma"    has    been    all  over  tts 


universe  he  cannot  be  certain  that  there  does  od 
exist  spaoe  of  higher  dimendons  than  we  know  as 
earth.  There  is  at  least  much  more  evidence  a 
favour  of  transcendental  space  than  there  is  of  the 
existenoe  of  a  prindple  of  life  apart  from  matter. 
And  yet  "  Sigma,"  unless  he  has  changed  reoantly, 
believes  in  such  a  prindple. 

Wm.  John  arey,  F.O.S.,  Analytical  Chemist 

Newcastle-  on-'I^7ne. 

ATtfOSPHEBIO    PBE8BTTBB    AKS 
QASBOXrS   BXPAKSIOK. 

[32720.1— PBBHiJ?8  the  following  simple  flip«- 
ment  illustrative  of  atmospheric  pressure  aoA 
gaseous  expansion  might  interest  some  of  tbs 
readers  of  your  valuable  paper :—  

Take  an  ordinary  2oz.  or  4oz.  flask  (such  as  uea 
in  chemistry  for  boiling),  fit  with  sound  ocd^ 
through  whidi  passes  a  piece  of  tin.  glass  tahs 
about  12in.  tong.  When  fitted  the  glass  tube  malt 
not  pass  more  than  a  ^in.  into  the  flaak,  beyond  tbs 

Having  now  prepared  our  apparatus,  abovt 
one- third  fill  the  flask  with  water,  replaoe  cork  ifd 
glass  tube,  and  boil  water  over  spirit-lamp  « 
Bunsen  flame  for  some  minutes,  or  untu  the 
atmospheric  air  previoudy  oontained  withm  tas 
flfiyV  has  become  expelled,  steam  from  the  bouiog 
water  having  taken  its  plaoe.  ,  ^    j  «« 

Now  turn  the  flask  quickly  over,  tube  do^ 
wards,  taking  care  to  protect  the  l»Mid,*5»  S 
hot  glass  with  a  duster.  It  will  be  found  thatthj 
water  does  not  run  out  from  the  flask,  asmigoi 
at  flrst  be  expected ;  but  instead  of  that  a  Itfg 
quantity  of  air  will  bubble  up  .through  the  toM 
mto  the  flask.  This  at  flrst  goes  on  very  vigwoyl^ 
gradually  quieting  down  until  the  space  in  the  naff 
above  the  water  has  become  filled  with  air  of  the 
same  dendtv  as  that  on  the  outside. 

As  soon  as  this  state  has  been  attained  we  find  a 
few  drops  of  water  to  run  from  the  tubfc  thaj 
lowering  the  levd  of  the  water  1^  in  the  ^^f^ 
consequently  the  prearore  on  the  indosed  slru 
lessened,  aUowing  it  to  exnand  ty  ]*•  ^ 
daatidty  to  fiU  the  increased  ■?«»,  the  im- 
mediate result  of  this  leawned  dansi^  of  tM 
indosed  air  being  another  innuh  of  water  01 
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tkitdiB,  vntfl  both  hftTQ  again  beoome  of  the  oame 
taiftf.  AfBwmoiedxo^  of  wmtor  wxUnownin 
oitythaltvelixi  the  flaik  ii  lowered,  the  air  again 
apasdi,  and  another  innuh  of  air.  and  bo  on,  for 
IQflr  15  fflintttai,  or  ontQ  nearly  all  the  water  hai 
^•aptied  drop  by  drop. 

Aithe  aetion  oeooniee  a  little  dow  after  the  flnt 
fiviatenilf,  a  alight  ahake  of  the  tube  will  bring 
dMmalew  extra  dropa  of  water,  and  thns  canae 
ntoaaied  inniah  of  air. 

TodooidsD.  Dan.  B.  Oarslde. 

BUIOTBIOAIi. 

[33721.}— I  DID  not  ask  **  Sm."  for  any  ezplana- 
ttoB  about  the  ourxent  at  alL  When  I  naed  the 
vori  it  waa  to  signify  the  flow  or  paaaage  of 
deetridtj  along  a  oonductor.  There  waa  no  need 
for  **Sm."  njing  there  ia  no  anoh  thing  aa  a 
oonat,  HBoe  it  ia  understood  by  all  in  what  aenae 
tfas  word  ii  used.  All  thia,  howoTor,  has  nothing 
it  lO  to  do  with  the  ai^jament,  which  ia,  whether 
AdooimtCor,  to  aatiafy  **Sm.,''  tiie  onrrent  of 
doetiidtj)  ipraadB  ont  in  ita  paaaaffe  through 
6a  Iknud  or  not.  Boes  he  atiU  maintain 
ftaftitdoaanotP  By  what  he  writea.  it  aeema  that 
ktti&ki  there  ia  no  electridty  in  tne  liqnid,  bat 
■b^It  that  it  ia  the  transference  of  atoms  he  apeaka 
ri.  would  he  write  what  he  really  does  mean  in  a 
SnA  manner,  and  not  oonfoae  hia  ideaa  in  the  way 
hb  hu  done  ?  It  ia  all  tomfoolery  about  the 
tnlboob,  and  he  might  have  aayed  the  ink  for 
HBotfacrtime. 

Mr.  Ooodohild  ia  quite  right  when  he  aays 
fl^acitf  also  depends  upon  the  ahape,  although  it 
Ml  not  alter  the  fact  that  oapaoifT'  and  con- 
fativ^ir  are  not  the  aame.  When  I  aaid  leaaening 
fti  remtanoe  did  not  cauae  an  increaae  in  the 
MBoamlation  of  electricity,  I  was  correct,  for  it  is 
wt  the  leaaening  of  reaistance  that  causes  more 
dKbadtr  to'  aooamalate,  although  it  is  true  the 
fanBBBd  capacity  which  causes  it  is  dependent 
qoB  the  laKened  resistance. 

A.  JSenJamin. 


[22722.]— Wbitxvo  at  extra  speed  last  week,  I 
a^  hate  been  eomewhat  ille^ble ;  but  it  is  a 
■Btar'tmTitary  that  I  can  have  been  made  to  say 
"Sonaof  our  noblest  intelleats  are  being  washed 
cmrttmbUi  about  what  would  happen  in  space  of 
fair  diBMnskms."  I  certainly  meant  to  write  **  axe 
tutad  over  discussions." 

ISne  is  the  great  ayeoffer.  Years  ago  I  oame 
nlffoondsmnation  and  ndicule  because  I  stated 
tepwhidi  I  knew  to  be  tme,as  to  those  mental 
■lurvDos  phenomena  known  under  the  names  of 
MBniBBi,  eleotro«biolo|Qr9  And  hypnotism.  Those 
«7  filings  are  now  being  prodauned  as  scientific 
tonHiai,  and  studied  by  tne  medioal  profession  in 
la  fttaA  hoipitals,  though  those  medical  men 
n  oah  attaining  a  yery  partial  and  misleading 
bovkdge,  becanse  they  are  chiefly  trying  to  ex- 
^  than  on  merely  material  prindples.  At  that 
■i^oraneof  thorn  timee,  I  stated  that  thought, 
(■■tioD.  and  pero^tion  can  be  transferred  mm 
flat  Bind  to  another,  quite  independently  of  the 
vnloigans  of  the  senses,  and  I  was  pretty  strongly 
|«nmead  bf  "  Kappa,"  who  denied  that  my  habiU 
fltdon  aqwnment  and  induction  in  material  sdenoe 
"f*  any  weight  to  my  experiments  and  inducticm 

than  more  oooult  branches  of    science    and 


hfb 

Aow  '^^Kappa  "  (presumably  the  same)  appeala  to 
>i(ia  mar  763102,  Theoeophy.^To  ''Sigma") 
» a^  thOQghta  on  what  is  really  the  same  subject. 
■H  Biyi  he  has  noted  that  I  haye  had  actual 
MMDoe  of,  and  insight  into,  these  matters.  I 
y ;  md  as  this  subject  is  now  so  prominently 
*va  tta  pnblio  nund,  I  will  try   to  answer 


•Jj^'.q«rtion. 


,  — ^  let  me  say  that  his  two  altematiyes  do 
>|wi«ttieground.  Heasks,  *  *  Is  occultism  merely 
Mat  Tolgar  imposture  ?  "  and  also  asks  whether 
H  ebumslorthe  conquest  oyer  matter  by  spirit, 
*^Dtt  what  you  will,  are  founded  on  eyen  the 
■■■Ml  faotP"  The  first  question  is  far  too 
*M.  Which  among  the  mightiest  mental  powers 
•  Woos  impulses  has  not  been  tainted  with 
■puksv  ol  the  kind  known  as  pious  fraud?  Does 
aai  sake  the  thing  itaelf  a  mere  yulgar  impoature  P 
Bi  dahatable  regfon  outside  the  seen,  the  relation 
■In  to  matter,  all  the  held  of  metaphysics,  is 
■>n«>  The  order  of  mind  which  giyes  us  the 
g**M  the  prophet  is  under  the  influence  of  enthu- 
■MM,and  noUiing  is  more  powerful  or  more  deluaiye 
y^flmnaam:  it  can  create  objecta  which  then 
^mt  raatitics ;  but  the  prophet  who  prodaims  is 
iRmnBpofltor^  though  he  is  yery  likely  indeed  to 
'tTT^^l^  will  aid  him  with  imposture. 
tfSr^'^^^"^<l^^**^>^>  ^^  daims  baye  a  basis 
2f*27^two  baass  just  mentioned,  self-created 
mrS^  ntented  facts.  Hie  sdf-oieated  facts 
?- Jy*  the  phenomena  of  mesmerism,  the 
gyya  of  those  faculties  of  the  mind  by  which 
^n  ttsoonvwted  into  yisiUe  realities,  as 
?2P*  ocona  commonly  in  the  less  coir*''''*'"  -*-*- 
■  ««Bbg.   The  other  "facts"  arc 


those  supplied  by  so  many  distinguish  ed  mediums 
who  haye  oeen  found  out. 

Theosophy  is  a  hotdi-poteh  of  Buddhism  and 
spiritualism — a  late  reyiyal  of  notions  whidi  haye 
floated  down  the  ages  in  the  mind  of  many  a  noble 
dreamer,  and  is  bltaided  witti  much  of  the  pseudo- 
sdenoe  that  is  fashionable  nowadays.  As  to  my 
own  knowledge  and  experience,  I  naye  no  hen- 
tation  in  saying  that  the  direct  action  of  mind  upon 
xdnd,  apart  nom  the  ordinary*  modes  of  com- 
munication, is  a  certain  fact.  But  in  no  single  case 
haye  I  eyer  found  any  eyidenoe  of  any  action 
whateyer  of  mind  upon  matter,  except  through  the 

Xoy  of  organised  matter,  as  in  the  motions 
h  liying  matter  is  capable  of  producing.  Nor 
haye  I  eyer  succeeded  in  finding  any  eyidence  that 
the  ooeult  powers  confer  upon  the  mind  any  means 
of  gaining  knowledge  not  attainable  or  already 
possessed  m  the  usual  course. 

I  haye  not  time  now,  but  I  will  tzy  to  trace  out, 
next  week,  how  these  ideas  axe  working  out,  and 
why  they  are  acceptable  to  many  who  ought  to 
know  better.  Of  course  the  momentary  impulse  is 
due  to  thdr  acoeptance  by  Mrs.  Besant.  It  ia  only 
reasonable  to  ask  why  any  reasonable  being  should 
follow  .Hie  lead  of  a  woman  who,  with  abundant 
ability,  has  shown  no  eyidence  of  stability,  but 
drifts  from  one  set  of  ideas  to  their  opposites, 
while  entiiusiaBtioally  maintaining  the  truth  of  all. 
I  really  think  that  Paul  would  be  a  aafer  guide 
into  the  regions  of  the  unknown  than  Mra.  Besant. 

Sigma. 

THB  SOOTIA  TOOL-HOIiDBB. 

[32723.1—1  INOLOSB  a  aketdi  of  a  tool-holder  I 
made  aome  time  ago  for  use  in  my  own  workshop, 
and  whidi  has  turned  out  a  most  excellent  and 
oonyenient  toql.  The  cutters  are  made  from  round 
steel  rod,  filed  into  the  shape  desired,  and  cut  off 
and  hardened.  The  holder  illustrated  ia  for  a  Sin. 
lathe,  and  ia  made  from  a  piece  of  fin.  aauare  bar 
3iin.  long.  A  ^in.  hole  ia  bored  at  iL  about  lin. 
deep,  aa  ahown  by  the  dotted  linea.    Tne  hole  B  is 


tapped  with  a  thread  for  the  bolt  0,  which  holds 
the  cutter  firm.    The  performance  of  this  tool  is 
exceedingly  good^  and  it  ia  so  simple  that  anyone 
can  make  it  for  hunself . 
Lintmill,  Portgordon.       Jamea  Thompson. 

KAaiO  SaUABBS. 

[32724.]— EbbjlTX.— In  my  letter  32703,  it  should 
haye  been  mentioned  that  in  the  last  paragraph,  B 
stands  for  the  root  of  the  square,  whether  it  be 
odd  or  eyen.  and  that  it  has  not  the  double  aig- 
nifloation  of  the  preoeding  paragraph.  And  in  the 
paragraph  under  the  akeleton  aquare  of  9,  the 
nuznber  1,623,201,856  ia  too  UtOe.  It  ia  eaaily 
proyed  that  the  number  cannot  be  less  than  8".  or 
8,589.934.692.  Lastly,  in  the  last  paragraph  but 
one,  last  line,  "  number  of  figures,"  strike  out  the 
words  ''of  figures."  T.  8.  Barrett. 

A  WBiaHT-POWBB  TO  DBIVB  FANS,  &o. 

[32725.]— In  your  issue  of  Aug.  14 1  noticed  the 
aboye  power,  whldi  consists  of  a  series  of  wdghts 
with  pulleys  fixed  to  them ;  these  are  hunff  on  a 
rope  runnmg  through  a  aeriea  of  pulleya  fixed:  to  the 
ceuing ;  one  end  of  the  rope  paaaes  round  a  drum 
which  ia  connected  to  cogs,  &c.  At  the  end  of  the 
explanation  of  thia  motiye  power  I  read  the  follow- 
ing :— "  By  uaing  an  additional  aet  of  weighta  with 
proper  oonnectiona,  thia  power  may  be  made  to 
operate  without  interruption,  one  aet  of  weighta 
Ming  wound  up  aa  the  other  runa  down."  Would 
aome  kind  reader  of  the  *'  E.M."  explain  thia  more 
fully,  giying  diagram  of  the  extra  aet  of  weigdita 
and  the  auiuble  oonnectiona  ?  It  aeenu  to  me  that 
it  would  take  a  mudi  heayier  aet  of  weights  to  pull 
the  other  set,  and  at  the  same  time  do  some  work, 
and  that  there  would  come  a  time  when  the  me- 
chanical power  would  stop,  and  a  little  manual 
labour  beoome  necessary. 

JX.  W.  Howard-KoLean. 


PATBNT    PBB8;    TAXATION    OP 
INVBNTOBS. 

[32726.]— Befsbbxko  to  a  paper  recently  read 
by  liir.  L.  Edmunds  befora  the  British  Association 
respecting  the  desirability  of  abolishing  the  annual 
taxes  on  patents  at  and  siter  the  fourth  year^  I  may 
be  allowed  to  say  that,  from  practical  experience,  I 
am  unable  to  agree  dtner  with  abolishing  these  fees 


altogether  or  with  retaining  them  altogether.  It  is 
a  question  of  public  conyenienoe  on  we  one  hand, 
and  of  justice  to  the  inyentor  on  the  other.  The 
fbrmer  demands  the  extinction  of  such  patents 
which  are  not  worked  for  the  benefit  of  tiie  publie 
^and  the  inyentor) ;  the  latter  demands  that  tho' 
inyentor  should  not  be  heayDy  burdened  or  ham- 
pared  in  his  strenuous  exertions,  with  the  world'» 
lethar^  and  conseryatiam  againat  him,  aa  against 
eyery  mnoyator.  But,  at  all  eyenta,  to  pay  the 
Burplua  into  the  Treasury  for  the  purpose  of  lighten- 
ing  the  taxation  of  all  non-inyentors  ia  both  uofnat 
and  fooliah.  A  compariaon  with  the  Post  Omoe 
surplus  will  put  the  patent- fee  surplus  in  a 
proper  light  ny  contrast.  The  Peat  Office  sur^ 
plus  is  made  up  of  postage  -  stamp?,  paid  by 
eyerybody  almost,  and  the  more  you  ayail  yonrseu 
of  the  post,  the  more  you  pay  towards  the  surplus. 
This,  then,  is  a  just  and  conyenient  tax ;  but  the 
inyentors  form  a  yery  small  and  mostly  poor  body 
of  the  community,  and  there  ia  no  reason  why  they 
ahould  lighten  the  taxation  to  the  tune  of  £100,000  a 
year  for  all  the  other  taxpayera  in  the  land.  To  meet 
the  exigendes  of  the  case,  I  propose  to  reduce  the 
annual  patent  taxes  by  £5  throughout,  so  that  none 
would  be  less  than  £5,  and  none  mora  than  £1^. 
And  secondly,  I  propose  that  ttie  large  yearly  snr« 
plus  eyen  then  created  should  be  spent  for  the 
myentor  and  for  that  part  of  the  public  whidi  is 
more  especially  interested  in  patents.  Let  the 
Patent  Office  Library  in  London  receiye  more  con- 
sideration from  the  JSoard  of  Trade,  and  let  other 
towns  besides  London  fed  the  benefit  also  by  aids 
to  thdr  technical  libraries,  and  let  a  fund  be 
created  for  annuities  of  £50  to  £100  a  year  for 
aged,  poor,  deserying  inyentors,  by  deyoting  to  it, 
say,  £5,000  a  year  out  of  the  surplus.  This  fund, 
once  created  and  well  managed,  will  then  also- 
recdye  hdp  from  rich  inyentors  and  others. 

P.  Jenaen. 
Fd.  Inst.  Patent  Agents. 


[32727.]— BxFOBB  going  into  other  matters,  it 
may  be  as  wdl  to  point  out  that  the  reason  it  is  not 
worth  while  to  critidse  Sir  F.  Bram well's  remarka 
about  the  type  and  the  drawings  of  the  printed 
spedfications  (see  p.  69)  is  simply  that  the  type  ia 
only  one  size  smalDar  than  has  always  been  found 
sufudently  large  for  the  law  courts,  and  that  the 
drawings  are  reproduced  by  photolithography.  Asa 
matter  of  fact,  spedfications  are  so  rarely  required 
that  it  would  not  be  worth  while  to  print  them  any 
larger,  as  it  would  then  be  next  to  imposdble  to 
stora  them  in  any  quantity.    I  do  not  know  who  it 
is  that  determines  the  number 'of  copies  of  spedfi- 
cations to  be  printed ;  but  I  belieye  200  is  about 
the  ayerage.    Some  run  "  out  of  print "  rWerner 
Siemens's    dynamo,     Bell's    td^hone,   Edison's 
dectric  light,  for  instance) ;  but  others  remain  aa 
dead  stock  on  the  Patent  Office  Store  shdyes.  Hera 
let  me  point  out  something  else :  Proyinonal  pro- 
tection is  now  really  an  "  application  " ;  thero  is 
no  proyisional  qiedncation  published  except  when 
on  recdpt  of  a  complete  specification  a  patent  is 
granted;  but,  to  saye  space,  the  blue  wrappers 
formerly     used    to    coyer     the     printed    sped- 
fications   (which    sometimes     wero    as     bulky 
as    the    spedfications    themsdyes)     haye    been 
abolished,    and   that    is    a    consideration    wheft 
the  applications  amount  to  something  like  20,000  a 
year,  and  a  large  proportion  go  to  the  "  sesl."  Thib 
cost  of  the  stamp  on  an  application  form  is  £1.  that 
on  the  complete  spedfication  £3,  making  £4  m  all, 
which,  plus  a  few  pence,  is  the  total  cost  of  obtain- 
ing a  patent  lasting  four  yean.     Now  see  what  the 
Patent  Office  is  bound  to  do  for  that  money.    So 
long  as  any  so-called  "inyention"  is  notMn^ns 
bonis  mores  it  is  compelled  to  grant  a  patent,  and  no 
matter  how  long  ue  apedfloation  may  be,  it  ia 
bound  to  print  it,  and  recoup  the  coat  by  aelling  it 
at  ao  much  a  *'  aheet."    Now,  if  I  wera  a  crank  and 
liked  to  write  a  whole  yolume  deacribing  my 
inyention  of  perpetual  motion,  the  Patent  Offioe 
must  print  it.  ana  probably  would  not  sdl  a  single 
copy  Deyona  those  I  purchased  to  preeent  to  my 
fnends.    As  a  matter  of  fact,  I  saw  a  specifioatioa 
some  two  or  three  years  ago  which  was  priced  Us. 
or  lis.  2d.  (I  am  not  sure,  and  it  does  not  matter), 
and  it  waa  all  about  an  '*  inyention  '*  whidi  could 
not  by  any  posnbility  be  of  use  to  any  body. 
You    will    understand  that    a    spedficafion  for 
which  the  Patent  Office  at  its  fixed  rates  has  to 
diarge  lis.,  costs  a  good  deal  of  money  to  prints 
and  you  may  take  my  word  for  it  there  was  no 
profit  out  of  that  £4.    Say  it  is  an  exceptional  case, 
as  I  hope  it  is ;  but  I  mention  it  to  ahow  what  may 
be  done,  and  alao  to  impreas  the  fact  that  aome- 
thing  must  be   chargea    for  patenta,  although, 
personally,  I  diould  be  glad  to  see  them  grantea 
for  nothing  at  all,  except  mera  office  expenses  in  the 
shape  of  what  we  may  call  "stationery."    It  is 
objeded  that  the  patentee  has  to  pa^  (by  instal- 
ments it  should  be  remembered)  £150  m  afl,  which 
does  look  like  a  tax  on  the  face  of  it,  but  it  is 
really  paid  by  those  who  uae  the  inyention,  and 
money  must  be  obtained  somehow  to  support  the 
Patent  Offioe.    The  real  question  of  a  fair  charge 
turns  upon  how  bug  it  takes  to  introduce  an  inyen- 
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tiaa.  Four  yean  wm  oonaidered  lafficient  by  Mr. 
Ghuaberlain  and  thoae  who  drafted  the  Act  of 
1883 ;  bat  perhape  it  would  be  wiser  to  make  the 
fint  term  longer,  and  grant  a  patent  for  seven 
years  on  payment  of  £4.  Surely  in  that 
time,  if  an  invention  is  worth  patenting, 
it  would  begin  to  be  profitable,  and  then  the  patentee 
oould  pay,  thus  helping  to  support  the  Patent  Office 
libiary — ^an  institution  which  is  of  the  first  im- 
portanoeto  all  would-be  patentees.  Mr.  Leng  said 
lu  his  speech  (I  quote  from  his  authorised  report) 
that  thaaocommodation  at  the  Patent  Office  is  <'  at 
present  miserable,"  and  that  '*  the  library  is  a  limbo 
where  inventors  soon  lose  themselves,  and  give  up 
eearohes  in  despair."  It  is  quite  true  that  new 
imildings  are  much  needed;  but  the  seardier  of 
average  xntelligenoe,  with  the  assistance  whidi  he 
•can  always  obtain  for  the  asking  from  the  courteous 
librarian  and  his  subordinates,  should  find  no  diffi- 
culty in  making  any  *'  search  "  he  needs— at  least, 
that  is  my  experience,  and  I  know  it  is  not  singular. 

Mr.  I^g  says  that  the  "  American  Bystem  of 
examination  should  be  adopted  to  prevent  duplica- 
ting and  trii>Iicating  patenu  for  the  same  invention." 
Why  ?  It  is  the  mtendin^  patentee's  business  to 
see  that  he  has  not  been  anticipated ;  and  he  would 
not  be  pleased  if  some  examiner  reported  that  his 
invention  was  not  new,  and  so  procured  a  refusal 
of  a  j^tent.  So  far  as  my  experience  teaches,  the 
American  system  of  examination  is  an  utter  failure. 
Many  thin^  have  been  patented  in  the  United 
States  which  were  not  merely  old,  but  quite 
antiquated,  at  the  date  of  patentin^-^and  that  in 
i^ite  of  the  examiners.  The  examination  here  is 
little  more  than  a  farce,  though  it  is  us^hil  when  it 
tells  a  would-be  patentee  that  a  similar  s^edfloa- 
tion  has  been  lodged  in  the  office,  which  specification 
•cannot  be  seen  until  some  months  after  the  second 
inventor  has  gone  through  all  the  formalities.  The 
staff  of  "  examiners  "  in  oui  office  would  be  much 
better  employed  in  compiling  "abridgments,"  for 
■every  facuity  should  be  given  to  inventors  or  their 
stents  to  discover  whethar  there  is  any  "  anticipa- 
tion" ;  but  it  is  risky  work  to  refuse  a  patent 
because  an  examiner  tmnks  there  is  something  like 
the  invention  alreadv  in  the  office.  Warn  as  much 
AS  you  please,  but  aon't  refuse !  The  average  in- 
ventor Las  so  great  a  faith  in  his  own  child  that  he 
wUl  take  the  risk,  and  nothing  but  absolute 
demonstration  will  satisfy  him  tmit  he  has  be<m 
anticipated  or  forestalled. 

Now  as  to  fees.  It  is  obvious  ^that  there  is  no 
•occasion  to  make  the  Patent  Office  a  revenue-earn- 
ing institution ;  so  lon^  as  it  pavs  its  way  that  is  all 
that  is  required,  and  it  w'mplinfls  matters ;  but  ^e 
Patent  Omoe  must  have  a  good  library,  and  the 
printed  spedflcations  must  be  so  kxuttea  that  they 
•can  be  easily  examined,  while  besides  the  "  subject- 
matter"  indices  and  the  "name"  indices  there 
ahouldbe,  as  Mr.  Lengsuggests2tbe  "  abridgments  " 
brought  up  to  date.  Sir  M.  Hicks-Beach  has,  it 
appears,  gone  over  the  Patent  Office,  and  is  con- 
Tmoed  that  new  buildiogs  are  required — "  simply  a 
matter  of  reconstruction  "  were  his  words— so  then 
is  a  possibOity  that  a  new  buflding  will  be  provided, 
«speciaUyas  the  "savings"  of  the  present  office 
aro  amply  sufficient  to  pay  for  it. 

As  the  object  of  the  patent  laws  isto  "  encourage 
invention,"  make  the  obtaining  of  a  patmt  as 
«a«y  as  possible,  and  risk  those  lone  and  expensive- 
to-piint  specifications  referred  to  above ;  but  make 
thB  fees  after  seven  years  sufficient  to  coverall 
defidencies,  f  or^  if  an  invention  cannot  be  made  to 
{lay  in  seven  years,  say.  it  is  not  worth  much.  As 
a  matter  of  fact,  half  the  j^tents  taken  out  in  this 
oountzj  are,  on  their  ments,  not  worfii  the  paper 
on  which  the  specifications  are  printed.  There,  I 
have  done  it  now !  Saml.  Bay. 


r32728J— VxBT  much  depends  on  the  dass  of 
work  "  B.  M."  (letter  32705)  wishes  to  use  his 
pyrometer  for.  Most,  if  not  ail,  of  the  pyrometers 
m  use  have  serious  defects,  and  their  indications  axe 
<d  little  value.  In  my  own  experiments  I  never 
found  any  so-called  pyrometer  of  any  practical 
service  whatever,  and  1  discarded  all  for  the  rule  of 
thumb  of  the  so-called  "practical"  man,  as  I 
lequired  only  definite  indicaaons  of  certain  tempera- 
tures which  produced  the  required  results.  For 
moderate  temperatures  up  to  a  dear  yellow  heat,  I 
used  strips  of  puro  metals,  lead,  tin,  copper,  sQver, 
platinum,  &c.,  of  a  uniform  ttuckness,  width,  and 
length,  supportixig  the  ends  on  two  edges  of  fiz^day 
at  one  uniform  distance  apart.  The  softening  and 
dropping  of  these  gave  one  definite  series;  the 
fusion  of  the  fusible  one#into  a  ball  gave  another. 
For  temperatures  over  a  yellow  and  up  to  a  bluish- 
white,  at  which  platinum  fuses,  I  used  one  or  more 
thicknesses  of  green  glass,  estimating  the  heat  by 
the  number  of  thicknesses  required  to  make  the  oat- 
lines  of  the  furnace  contents  oaroly  visible.  This  is, 
of  course,  an  unscientific  makeshift^  totally  worth- 
less for  obtaining  any  figures ;  but  it  is  a  simple  and 
celiable  workshop  standard,  by  which  the  daily 
working  of  processes  may  be  rendered  uniform  and 
certain. 

If  the  work  is  steady  repetition  of  the  same  pro- 


on  the  same  material,  and  the  temperatures 
aro  suffidently  high,  the  appearance  of  certain 
known  lines  in  the  spectroscope,  in  succession,  may 
be  usuallv  dependedfon ;  but  after  repeated  triab  I 
discardea  this  for  the  different  layers  of  coloured 
glass,  and  green  proved  to  be  the  most  reliable  and 
pleasant  to  the  eyes.  Thoa.  Fletcber. 

If  A8TBD  FOOD. 

[32729.]— I A3C  a  vegetarian,  and  have  wished  for 
some  years  that  I  knew  the  edible  fungi  from  the 
poisonous ;  but  on  making  inquiries  for  books,  &c., 
on  the  question,  have  always  oeen  told  they  were 
very  expensive,  and  with  them  even  it  was  difficult  to 
detect  or  distinguish  the  ediUQ  from  the  poisonous  (?) 
sorts.  WiU  Mr.  S.  Bay  (letter  32697) ,  or  any  of  our 
authorities,  kindly  say  if  this  is  so  ?  I  am  living  in 
the  centre  of  the  Nbw  Forest,  and  there  are  many 
poor  families  who  depend  on  their  crops  of  potatoes 
to  pay  their  rent  and  enable  them  to  live,  and  now 
this  source  has  failed,  would,  no  doubt,  wdcome 
any  addition  to  their  table.  We  have  not  far  to  go 
in  the  indosures  here  to  see  any  amount  of  fungi  if 
we  could  tell  which  we  could  eat.  Is  there  any 
cheap  book  on  the  edible  fungi  (with  cuts,  if  pos- 
sible), their  time  of  appearance,  and  how  to  cook 
them?  Is  Dr.  Baoham's  book  on  "Esculent 
Fungi"  an  expensive  book?  Has  it  plates,  and 
does  it  give  hints  as  to  cooking  ?  Any  information 
will  be  thankfully  received  by 

Lyndhurst.  Jamea  Jerrard. 

OHM'S  FO&MUI.A. 

[32730.]— At  D.  364  of  the  "E.  M.,"  June  19th 
last  (letter  7405d),  Mr.  Benjamin  offers  the  foDow- 
iug  as  a  proof  that  this  law  m  rolation  to  resistances 
is  not  dear.  He  says :  "  Suppose  the  E.M.F.  of  a 
battery  is  4  volts,  and  the  external  and  internal 
resistances  together  half  an  ohm ;  then  ttie  current's 

strength  is  -i  m  8,  thus  the  strength  of  the  current 

is  greater  than  the  E.M  J*.,  because  we  introduce 
some  resistance." 

I  have  been  waiting  to  see  if  anvone  would  object 
to  this  calculation,  but  though  other  portions  ox  his  • 
letter  have  been  oritidsed,  this  appears  to  have 
passed  unquestioned. 

Is  not,  however,  the  resulting  current  4,  and  not 
8  ampferes  sooing  that  the  divisor  is  a  half,  and  the 
dividend  has  to  oe  halved  to  correspond :  and  the 
formula  right,  after  all  ?  B.  Harcourt. 


THB    KBW    OPTICAL    QULSS. 

[32731.1— BBFEBBQfO  to  "  OrdericYital's  "  query 
about  o.g.'s  with  the  new  Jena  glass,  I  would  luce  to 
say  that  since  this  query  appeared  I  have  come  into 
possession  of  a  telescope  with  a  2in.  o.ff.,  which 
was  evidently  made  of  Shott's,  or  aomebcMiy  else's, 
new  glass.  Now,  I  think,  the  ^condition  this  o.g. 
hasassnmed  so  soon  after  it  has  seen  the  light  of 
day,  deserves  to  be  known,  were  it  only  to  damp  a 
little  the  ardour  of  the  hunter  {after  novdty.  The 
fiint  concave  is  speckled  all  over,  and  that  to 
various  depths,  since  it  shows  all  the  oolours  of  the 
rainbow.  This  appearance  gives  one  the  idea  that 
the  mass  of  its  glass  was  not  a  homogeneous 
chemical  compound,  but  an  unoombiued  mixture  uf 
different  ingredients. 

The  crown  lens  has  on  tiie  inside  the  appearance 
of  a  heavily  dew'ed  or  diehtly-ground  glass.  As 
far  as  the  optician's  part  oz  the  work  ii  concerned, 
it  is  well  made  throughout,  and  the  telescope  must 
have  been  a  vexy  good  one  when  it  left  its  makers. 
The  glass  must  prove  a  warning  to  maker  and 
user.  The  strange  part  of  the  matter  to  me  is  that 
both  outside  and  exposed  faces  of  the  lenses  ^spear 
perfect.  Could  the  polishing  material  have  brought 
about  that  undesirable  appearand^,  or  the  want  of 
air,  or  dampness  ?  The  old  kmds  of  fiint  and 
crowns  do  not  exhibit  such  peculiarities.  All 
Dollond's  crowns  turn  green  with  age,  and  I  was 
told  by  an  eminent  chemist  that  all  crowns  ^rill  do 
so.  Now.  can  this  be  due  to  a  condensation  of  the 
glass,  or  to  some  other  molecular  change,  and  to 
what  degree  will  it  affect  the  quality  of  a  telescope  ? 

A.  Gaplatzl. 

DIATOMAOBJB. 

[32732.]— I  HAVE  lately  had  the  opportunity  of 
inspecting  a  unique  collection  of  Typen  Flatten, 
b^  Herr  Moeller,  of  Wedd,  whose  orditutrif  type 
slides,  I  believe,  are  well  known  all  over  the  world. 
The  present  collection  of  some  forty  slides  is  not 
to  be  compared  with  the  ordinary  slides,  as  it 
embraces  all  the  types  of  Blatomacem  hitherto 
known,  and  has  cost  over  five  years  of  steady 
labour  and  exhaustive  patience,  which  will  never 
be  repeated  again.  The  individual  diatoms  are 
arranged  according  to  their  classification,  and 
accoroiing  to  the  localities  where  found,  all  parts 
of  ttie  globe  having  been  put  under  contribution ; 
the  ones  in  straight  paralld  rows,  and  the  others 
in  concentric  cirdes, — and  so  beautifully  has  this 
been  done,  that  eveij  individual  appears  quite  dis- 
tinct, and  with  all  its  characteristics  plainly  visible. 


The  prindpal  slide  of  the  collection  is  zssUj  % 
wonderful  work  of  art.  On  it  yon  can  plainlfi  tad 
eatily  count  4,026  atoms,  representing  all  the  known 
types,  not  thrown  down  promiacooualy,  Vnt 
geometrically  azranged,  having  the  appeanim 
somewhat  similar  to  that  of  a  fly's  eye  under  IS 
magnifying  powers.  It  has.  as  yet,  ody  bsn 
shown  to  a  lew  privileged  mends  on  Vb»  Goatt- 
nent,  and  may,  later  on,  possibly  be  publi^ 
exhibited  to  microscopical  societies  m  this  countiT, 
I  was  told  by  Herr  Moeller  that  it  was  not  for  us 
at  present,  and  that  he  would  never  divide  it,  sad 
if  that  decision  is  adhered  to,  it  will,  undoubtedlj, 
always  be  looked  upon  as  a  ehe^  tfauvre  fit  for  lay 
museum.  A.  CaplatiL 

BBFBAOTION  OF  SOTTlTD-WAySB. 


[32733.]— To  impute  an  error  to  Tyndall'i  u 
tions  in  matters  of  sound,  by  an  ordinary  indiridoal 
who  thinks  he  has  discovered  such,  will,  as  a  rQle,r»' 
suit  in  himself  falling  in  error.  The  instance  of  Mr. 
A.  T.  Whedey  is  no  exception  (letter  32699,  p.  68). 
as  his  analogy  shows,  of  a  glass  sphere  ana  rigid 
bells,  to  an  almost  flacdd  balloon  of  COa  is  no  oom« 
parison.  They  take  up  sound-waves  and  km 
nodes  and  ventral  segments  peculiar  to  thsir 
structure,  which  is  no  case  of  refraction.  Whili 
such  a  balloon  referred  to  produces  none  of  thtn, 
but  transmits  sound  refracted  in  the  same  way  si 
light  through  a  lens,  only  not  in  the  same  degree. 

Walton-road,  Liverpool.  O.  Whittle. 


EmuLTUic.- Sib  B.  Ball  oir  the  Iob  Aom.— 
In  the  3rd  column  of  p.  66,  line  4,  "lune"  v 
misprinted  "  time."— O. 


USEFUL   AlTD   8CIESTIPIC  SVTSL 


♦  ♦» 


Indiambber  Oement.  —  In  order  to  fute 
glass  letters,  figures,  &c.,  on  glass,  so  that  evsa 
when  sabmerged  in  water  for  several  dajs  they 
will  not  become  detached,  use  an  indiaroKlNr 
cement.  The  best  for  this  purpose  consists  of  cos 
part  indiambber,  three  parts  of  mastic,  and  50  psiti 
chloroform.  Let  stand  for  several  days  at  a  low 
temperaturo  to  dissolve  the  oement.  It  most  bs 
appued  rapidly,  as  it  becomes  thick  eoon. 

Thb  entiro  production  of  the  TJralplatinum  miosi 
for  the  last  ten  years  has  been  sold  to  a  foretgn 
syndicate  which  originally  had  the  idea  of  speea- 
lating  upon  a  progressive  demand  for  the  metal  lor 
decmcal  purposes.  Since  work  on  the  Trsni* 
Siberian  rfulway  was  initiated,  a  scardty  of  labour 
at  the  mines  has  been  experienced,  caoBng  a 
diminution  in  the  production  from  1,249  kilos,  la 
1888  to  1,113  kilos,  in  1889.  The  total  output  d 
the  rough  mineral  in  Bussia  in  1881  was  2.986 
kilos. ;  1882,  4,081 ;  1883,  3,327 ;  1884, 2,137 ;  lw5. 
2,591 ;  and  1886,  4,319  kilos.  All  the  minsisl 
extracted  comes  from  the  Gk>robhigodz  andNigl- 
Taguitak  mines  in  the  Government  of  Peru. 

In  roferenoe  to  the  subject  of  *'  bo^  coffss 
beans,"  it  is  worth  noting  that  an  Imperial  deerss 
has  been  issued  in  Germany  forbidding  the  msnu* 
f actme  and  sale  of  machines  for  producing  artifldsl 
coffee  beans,  as  contravening  the  food  law.  ThsM 
beans  are  not  intended  to  supply  bythemsdvssa 
beverage  which,  ixom  similazity  of  taste  or  effscL 
might  form  a  substitute  lor  ooffee,  but  to  be  uasa 
in  trade  for  mixing  with  the  genuine  artide.  So 
vast  is  the  extent  to  which  spurious  coffee  ts  psr^ 
mitted  in  the  United  States  to  masquerade  und« 
the  names  of  «  Java,"  "  Mocha,"  or  *'  Bio  "  tbit 
it  is  calculated  that  the  American  people  M 
annually  25  millions  of  doUaxs,  or  more  tnan  five 
millions  sterling,  for  ingredients  of  this  soitthst 
can  be  manufactured  for  one-flfth  of  that  sun. 

Borax  Solution  of  Bubber. — ^Indiarubbsr  not 
only  may  be  kept  emulsified  by  a  borax  solutioOf 
but  actually  may  be  disnlved  in  the  same  from  the 
raw  solid  gum.  If  simply  an  emulsion  be  desiredi 
a  solution  of  the  rubber  in  benzine  or  other  hydro- 
carbon, to  which  a  small  portion  of  alcohol  bsi 
been  added,  is  mixed  by  vigorous  agitation  with  a 
two-fifths  saturated  solution  of  borax,  previously 
heated  to  from  120^  to  140°  Fahr.,  the  agitation  being 
continued  until  the  mixture  has  cooled  down  to  the 
temperature  of  the  air,  or  nearly  so.  It  is  found  that 
not  more  than  about  3*5  to  4*5  per  cent,  of  rubber 
should  be  present  in  the  fiuid  when  finished,  as  any 
higher  strength,  if  attempted,  quickly  separates, 
and  in  sudi  cases  sometimes  the  entire  quantity 
coagulates  when  the  separation  begins.  It  wodd 
also  seem,  as  an  importuit  fact,  that  the  Ceara  ot 
Madagascar  rubbers  have  proved  the  best  for  use 
with  borax  solutions,  possessing  advantages  in  thii 
respect  even  over  the  Paril.  Dr.  B.  W.  BLchardion 
has  found  that  guttapercha,  softened  in  hot  water, 
or  in  hot  water  and  glycerine,  mi^  be  s^a^^Jo 
abeorb  almost  any  desired  styptic  and  antiseptic 
substances.  The  mass  can  then  be  drawn  out  or 
moulded  into  any  required  shape,  and  as  a  snrgioii 
dressing  wfll  serve  the  purpose  both  of  adhMTC 
plaster  and  splint. 


Birr.  .IS,  1S91. 
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SEPLIES  TO  QUEBIES. 


■»»•- 


\*IniMr  oiMwera^  Correapondentt  are  respect' 
fiiSufepmtfd  to  mention^  in  each  ifuiance^  the  title 
mdmmier  (J  the  qwry  atkod, 

[75000.]— AmerioAti  Orfirazi.->The  qnerut  will 
ftid ik  ftf  better  to  poruhaee  »  Mt  of  aoitable  Bpiings, 
vlich  cm  be  pvcoMed  from  any  of  the  dealers  who 
ifisstiiB  fittings  in  the  Enolish  Mzchasio.  The 
floit  will  not  exceed  Is.  per  set  of  61  springs.  It  is 
Mthwww  to  make,  or  try  to  make,  springs,  when 
flHj  can  be  bought  so  cheap. 

P&ACnOAL  ObQAK  BniLDEB. 

I7«061.]— French    JSnginep.^The  mark  "76 
Cm"  seen  on  French   looomotives   probably 
U  "  of  that  pattern,"  or,  as  we  should  say, 
le  16  of  its  "  dass."  T.  L. 

[75066.1— BsBenoea.—The  querist  should  get 
Bvby's  ^*  Chemists'  Pocket-book,"  £.  and  F.  N. 
^OB.  or  the  FhaxmaoopcBia.  SJssenoe  of  spruce  is 
t^j  a  decoction  of  the  young  tops  of  the  black 
ipaes  fir  (Abies  nigra)  evaporated  down  to  a  black 
ifn^  Perhaps  the  querist  means  something  else. 

B. 

[JJ097.]— Soap.— There  are  many  recipes  for 
■kagsoap  in  baek  volumea ;  but  a  good  "  toilet  *' 
■■ads  by  dissolving  yellow  soap,  scenting  to  taste, 
aidiTingin  taUeto.  M.  L. 

[75058.]— Fem«.— When  the  spores  are  ripe, 

5  the  leaves  or  bracts,  and  the  spores  will  eanly 
e«.  L.M. 

[7J000.]->Steam  Tramway  Bngines.— The 
^■s-eondenaing  arrangements  are  mainly  pipes 
■^■■g  A  large  aurfaoe  to  air,  and  the  smoke- 
■BBmmg  is  the  usual  arrangement  of  firebox ;  but 
a  to  the  result  there  are  differences  of  opinion. 
TkKf  were  fully  deacribed  some  time  ago.        M. 

[75061.]— Air-Oun.  —  " An  Old  Subscriber" 
Mdlook  in  his  back  volumes— say  Vols.  XL.  to 
XLT.,  ss  a  guess.  Vidbo. 

[TalM].  —  Bleotrical  Testing.  ^  To  Geosgb 
Gunwr.— I  oaa  put  jrou  right    Your  apparatus 
iiaoBiEthh  for  insulation  measurements,  and  you 
^ftid,  when  yea  get  into  the  way  of  using  your 
wMaaos-box  for  shunting  the  galvanometer,  that 
jMisiH  get  a  greater  range  of  sensibility,  as  well 
ftpmUt  acourasy.    Let  me  preface  my  further 
mdB  with  a  suggeetion.    If  you  want  to  do 
MSMts  work,  it  will  be  necessary  to  take  into 
iwaat  the  effeota  of  temperature  on  all  your 
jlteicee.    Tour  galvanometer  resistance  being  I 
nan  at  GOT,  I  should  make  a  table  of  the 
mUtoi  resistanoes,  extending,  say,  from  SO'P  to 
wF.  Galvanometer  coils  being  of  copper,  vary  to 
I  ms  oonsiderahle  extent.    The  value  of  resistance 
■hihould  also  be  calculated  for  the  temperature 
itvlidi  you  work ;  but  the  oo- efficient  bong  very 
sod  naailer  than  that  of  copper,  there  is  not  much 
aramneglectinff  this,  and  taking  them  at  their 
tenlne.    Another  suggestion:  ft  you  are  not 
Hflar  with  logarithms,  I  strongly  advise  you  to 
■iwtham ;  they  are  exceedinffly  simple,  and  irill 
Mtfy  your  calculations  greatly.    The  multiply- 
jtpovw  of  the  shunt  is  found  by  adding  together 
••MMtancea  of  galvanometer  and  shunt,  and 
Cnrng  \ry  that   of  the  shunt.     Taking  your 
JK  sad  supposing  your  tests  were  tuen  at 
VF,yoa  conuienoe  1^  calculating  the  constant  of 
^apparatus,    which  is  done  by   multiplying 
Jpther  thesum  of  resistanoes,  the  deflection,  and 
ieaiiUiplying  power  of  the  shunt,  thus  :— 

3%000»  +  battery  res.  (say  1,000)  «  101,000  x  65 

X  r^'^  ^\  -  35,558,055,000 

Jjikove  represents  the  deflection  your  battery 
ijy,  gne,  provided  the  sum  of  the  resistanoes 
«M  teredneed  to  1%  and  you  had  a  scale  capable 
V^  >o  iuge  a  deflection;  or,  to  go  to  the 
5"  JUmuiu,  the  resistance  through  which  your 

fe■eB^I  would  give  a  deflection  of  V.  If,  there- 
joo  follow  the  above  reasoning,  you  will  see 
^sw  deflection  you  obtain,  inth  the  same 
J«wa,  divided  into  the  above  constant,  will 
f?.yp  the  resistanoe  through  which  it  was 
!?yft~i.e.,  the  insulation  of  the  insulating 
5**8>  phis  the  resistanoe  of  your  apparatus, 
^>>7i  vod  shunted  galvanometer,  thus  :— 


temperature  corrections  in  the  above,  but  will  give 
tfaem  if  desired,  and,  in  doing  so,  would  much 
prefer  to  use  logarithms.  T.  J.  W. 

[75152].— Gas-Bagine.— The  compression  space 
in  the  cylinder  undoubtedly  contains  part  of  the 
products  of  combustion,  which  at  the  next  out- 
stroke  follows  up  the  piston,  and  may  form  a 
cushion  at  the  time  of  ignition  between  the  piston 
and  the  perfect  mixture  of  ^  ana  air  at  the  next 
in-stroke.  I  don't  think  it  is  of  much  importance ; 
perhaps  it  may  be  of  advantage  to  the  life  of  the 
hot  igniting  tube.  For  mixture  of  gas. and  air 
(whi(^  is  about  1  part  gas  to  9  of  air)  I  would  have 
reference  to  the  work,  '*Gas  and  Petroleum 
Kngines,"  advertised  in  this  paper,  page  9,  May 
15,  1891';  or  '*The  Gas  Engine,"  by  D.  Clark 
(Longmans,  Green  and  Co.)  JooK. 

[75227.]— Gas  Fires.— In  reply  to  "  Gloster  " 
(No.  1380,  Sent.  4),  I  have  had  very  satisfactory 
experience  ox  the  convenience  and  healthinesB  of 
one  particular  form  of  gas-fires,  made  by  Chas. 
Wilson  and  Son,  of  Leecb,  having  used  them  for 
some  years  in   drawing-room,  dming-room,  bed, 
bath,  and  dressing-rooms  with  the  greatest  comfort. 
These  fires  are  constructed  of  a  deeply- oormgated 
back,  composed  of  some  compound  of  fiieolay  and 
asbestos,  I  believe,  and  have  ornamental  bars  of 
some  compound  of  iron,  with  from  three  to  six 
Bunsen  burners  at  bottom.  When  lit,  the  back  and 
bars  of  the  stove  become  incandescent  after  about 
10  to  15  minutes,  and  the  heat  is  radiated  therefrom 
well  across  the  room.    These  gas-fires  must  be  fixed 
in  iront  of  the  ordinary  fireplace,  wi^  their  fines 
to  carry  off  the  products  ox  combustion  well  into 
the  ehxmneys,  and  though  not  absolutely  necessary, 
I  find  it  preferable  to  have  the  opemng  into  the 
chimney  dosed  bv  a  sheet  of  iron,  through  a  suit- 
able hole  In  which  the  flue  is  made  to  paes.    This 
S'ves  better  ventilation  than  when  the  spaoe  around 
e  flue  is  left  open,  and  there  is  less  waste  of  heat. 
No  gas  fire  wiuiout  a  ventiUting  fine  is  fit  to  be 
used  for  bed  or  sitdog-rooms.    These  of  WihK>n's 
are  made  in  numerous  forms  to  suit  the  different 
kinds  of  rooms  to  be  warmed.    For  the  small  room 
you  specify  I  can  strongly  recommend  the  form  I  have 
u  my  dreiBsing^room — a  "three-burner  Parisian" 
stove  with  duplex  arrangement  for  the  bumere— to 
enable  I2ie  room  to  be  xept  warm  with  but  one 
burner  in  action  after  the  temperature  has  been 
raised  to  a  comfortable  heat,  say  60^  or  65",  rapidly, 
but  the  use  of  the  three  burners  at  first.    During 
the  whole  of  last  wintw  I  never  had  my  dressing- 
room  otherwise  than  quite  comfortable  Immediatdy 
after  getting  out  of  bed,  after  ligh^  it  about 
fifteen  minutes  b^ore  quitting  same. 


175257.]— Bleotrical. — ^I  should  remove  the  brass 
rods  from  top  of  frame,  and  make  a  separate  oon* 
duotor.  This  may  be  a  brass  tube  3|in.  diameter, 
14in.  long,  and  dosed  at  the  ends  with  hemispherical 
caps.  It  should  be  mounted  on  a  cylindrical  glass 
pillar  lin.  in  diameter,  and  furnished  with  a  wooden 
foot.  Whan  this  conductor  ia  well  charged,  the 
terminal  ball  should  give  a  Sin.  spark,  or  there- 
abouts. To  make  the  amalgam  mere  together  one 
part  of  tin,  two  parts  sine,  and  add  six  parts  of 
mercury.  Stannic  sulphide  or  mosaic  gold  is,  in  my 
opinion,  a  better  dressing  for  the  rubber.  The 
bottles  oontainfaig  brass  turnings  are  primitive 
Leydenjacs*  J.  T.  M* 

[75264.]— Teast.— There  is  no  line  of  demares- 
tion  sufficiently  well  nmrked  to  enable  us  to  say 
definitely  whether  amongst  the  lower  kinds  of 
organisms  this  or  that  belongs  to  the  animal  or 
vegetable  kingdom;  but  in  spite  of  what  **  Vit^  " 
says,  yeast  wfil  be  considered  as  a  vegetable  until 
something; better  than  his  mere  '*ipse  dixit"  is 
forthoommg.  To  call  the  yeasi  cell  an  animalcule 
is  simply  to  play  with  terms,  and  to  assume  aa 
amount  of  knowledge  which  is  certainly  not  pos- 
sessed by  even  the  most  distinguished  biologurta. 
*'  Yita  "  may  know  more  than  Cohn  or  Huxley,  or 
any  other  of  the  students  (real  "students,  it 
should  be  noted),  but  I  think  it  will  puzzle  hun  to 
prove  the  yeast  plant  to  be  an  animal. 

BL&o.  bbtYeb. 

[75265.1— Piano  Pedals.— As  you  wish  to  slida 
these  undemeath  piano,  you  could  not  do  better 
than  get  one  of  NuttaU*s  patent  pedal  actions.  By 
a  very  simple  and  iagenioua  arrangement  they  are 
made  to  fold  up  when  not  in  use  undemeath  the 
keyboard.  The  seat  is  also  attached  to  pedal-board* ' 
and  can  be  raised  or  lowered  at  will ;  also  can  be 
detached  from  piano  without  any  trouble  whatever. 
I  believe  there  u  also  a  pedal  arrangement  with  in- 
dependent notes ;  but  if  your  instrument  is  seven 
octave,  I  don't  see  the  necessity  of  this. 

Stubbins,  near  ICandiester.  Schofisld.    ^ 

(752650— Piano   Pedals.  — If  the  Editor  is, 
willing,  1  will  send  a  most  suooessfuX  plan  of  doing 
what  IS  required  by  the  querist.    The  lowest  ixA 
for  a  ptopeorpedal  aotioa  for  i>ianofortes  would  be- 
£2   10a     Tnis  would   comprise  first-dass  birdi 
pedal-board  and  necessary  attachments  to  keys.    If 
the  piano  is  too  harsh,  get  a  motical  pianoforte 
tuner  to  tone  it  down  for  you.  ^he  hammers  may 
require  to  be  re-covered  vntk  new  fdt.  After  this  & 
done,  any  practical  man  would  be  willing  to  tone  it 
down  for  you  at  a  reasonable  cost. 

Pbaotigal  Oboait  BuhiDsb. 


r75234.]— L.  and  IJT.W.  liooomotives.- No. 
3092,  to  which  I  suppose  **  Draughtsman  "  refers, 
is  not  a  new  engine,  but  one  of  the  old  outside- 
oylinder,  Hetropolitaa  tanks,  rebuilt,  and  converted 
into  a  ten-wheeled  enffine.  She  is,  I  believe,  at 
present  the  only  one  of  ner  dass. 

NOBTH-WxSCBBir* 

[75256.1- Biver  Punt.— A  nice  width  for  your 
punt  would  be  4ft.  to  4ift.,  and  depth  of  side  plank 
2ift.  or  2ft.  Punt  runs  down  in  a  dope  both  ends, 
and  I  should  think,  with  care  and  proper  structure, 
you  could  put  in  a  launch  engine,  x  ou  did  not 
state  in  your  query  the  width  of  the  launch  engine, 
and  if  very  large  would  not  suit  the  width  I  stated. 
A  small  "  Kingdon "  engine  would  suit  you 
admirably.  My  sketch  shows  the  sort  of  thing  I 
should    imitate  if  I  were  building  one.    B  is  a 


[75265.]— Piano  Pedals.— The  querist,  if  he 
cannot  refer  to  back  numbers,  should  procure 
Bushton's  spedflcation  of  his  patent^  or,  better 
still,  see  pedals  actually  applied  to  a  piano.  What' 
he  means  by  "  their  tone  being  dinerent  to  the 
piano  "  I  do  not  know,  and  cannot  guess,  as  pedals 
would  presumably  act  on  the  same  strings  as  the 

Siano  keys  themselves,  and  if  the  bass  notes  are  a 
ttle  "  harsh  "  in  the  piano  the  mere  application  of 
pedals  would  not  soften  them.  What  does 
"  Pedals "  mean  b^  aaying  he  should  like  the 
pedals  to  "  speak  mdependent  of  the  piano  "  ? 
such  a  query  is  a  query  that  takes  the  form  of  a 
puzzle.  P.  F. 

[75268.] — Inertia. — This  same   question   was 

discussed  m  these  columns  some  years  ago ;  but,  to 

my  mind,  a  complete  reply  was  not  given.    One 

I  correspondent    maintained   that    recoil    was  the 

I  cause  of  the  opposite  motion.    Recoil  there  is,  it  is 
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^tts  above  result,  substract  the  resistance  of 
g|.«W<ratTis,  and  you  have  the  required  in- 
J«  reeafcsnce.  The  joint  resistance  of  gal- 
2jy;^«nd  shunt  is  found  by  dividing  the 
g»«Uie  two  xeaistaaoes  by  their  sum,  thus :— 

fin^SS  ^  J°^*  resistance;  or,  if  you  are 


cutting  away  or  box  for  your  screw  to  revolve  in, 
C  is  the  screw,  and  S  the  shaft ;  T  is  the  stom  of 
the  punt.  And  is  the  same  both  ends,  A  rudder, 
B  rudder  holder.  Of  course,  you  would  have  to 
be  careful  into  what  depth  of  water  you  went.  I 
believe  a  few  numbers  back  there  was  an  explana- 
tion of  an  electric  punt  in  the  "  E.M.,"  but  I  do 
not  remember  which  one.  I  should  put  your 
boiler  as  near  the  middle  as  you  can,  or  right  in  the 
oentro  of  the  punt.  C.  Q.  M.  BszirNBiT.     1 


true,  but  it  will  be  found  on  careful  expexiraent,  to 
be  onljr  a  small  factor  in  this  case,  resulting  from 
the  springs  and  the  structure  of  the  carriage  as  a 
whole.  But  the  chief  cause  is  ih»  inclination  from 
the  vertical  that  a  person  takes,  when  standing  at 
the  time  of  stopping  of  a  train,  so  as  to  maintain 
his  equilibrium  in  opposition  to  the  retarding  effect 
the  brakes  have  on  his  motion  of  trandation, 
together  with  the  train.  To  make  it  dear,  suppose 
a  train  moving  quickly,  but  uniformly,  along,  a 
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poKm  itandioff  f eeb  no  inoonTOoitnoe,  bat  itandi 
npri^t,  bat  woan  the  hnkm  are  gndnally  applied, 
he  nnoondoiiilv  takes  a  podtion  indined  to  the 
-vertioal,  lome  10  or  20  deneee  to  hii  former  and 
npnght  portion,  and  relaina  thii,  more  or  lea, 
aoooraing  to  the  effeotiTenea  of  the  hrakee,  which 
flaneraUy  la  greateat  Jnit  before  the  aotnal  atop, 
and,  of  oonxae,  when  this  does  ocoor,  he  imme- 
diately falls  in  the  dizeotion  of  his  inolinatimi,  and 
instinotiTely  puts  oat  his  hand  to  gaard  hiinaelf. 
the  translational  motion  being  at  this  instant 
entirely  absorbed  by  the  brakea.  ^^ 

Walton-road,  lirerpooL  O.  Wbitilb. 

[76269.]— Harmonium.— If  the  harmoninm  is 
**lK>oheaTy"  in  the  bass,  the  Soozdine  stop  most  be 
need,  or  the  baas  half  most  be  maffled  by  means  of 
a  board  oorered  with  swansdown,  plaoedjost  above 
the  pallets  of  the  baas.  OBOAiroir. 

[75209.1— Harmonlnm.— This  defeet  can  be 
remedied  oy  redadDg  the  amount  of  wind  admitted 
into  the  baas  register,  similar  to  the  plan  adopted 
in  the  oonstraooon  of  the  Soordine  stop,  or  other- 
wise to  Toioe  the  reeds  to  salt  the  person  who 
requires  the  softening  of  the  bass  register.  Another 
pum  wonld  be  to  place  a  piece  of  thick  felt  over  the 
baas  pallets,  and  "  smother  the  baby,"  as  it  is  some- 
times tanned.  FBionaiL  Obqan  Buizj>bs. 

[76260.]— Harmonium.— It  wonld  haye  been 
easier  to  reply  to  yoor  query  if  you  had  given 
fnedflcation.  I  suppose  it  is  a  two-row  16ft  and 
at.  You  can  rej^aoe  the  baas  reeds  with  American 
harmonium  reeds,  which  axe  much  lighter.  Perhaps 
the  treble  reeds  are  too  much  smothered  with 
«>tton  wad,  or  somethinff  similar.  An  octave- 
coupler  would  be  a  great  unprovement,  and  could 
be  actuated  by  knee-leTer  or  stops. 

Stnbbins,  near  Manchester.  Sohosibld. 

[75270.]  —  Dynamo. — To  Mb.  Barroins.— A 
Simplex  ^e  dynamo,  with  armature  5in;  dia.  Ij 
2in.  deep,  wound  with  31b.  No.  20,  would  need  on 
the  fida-magnet  core,  to  balance  the  armature  and 
properly  ezctto  the  field,  81b.  of  No.  22  if  shunt 
connected,  or  51b.  No.  15  it  series  connected.  The 
EJC.?.,  if  driven  at  about  2,000  revs,  per  minute, 
would  in  either  case  be  about  50  volts,  and  it  would 
probably^  feed  four  or  five  lamps  of  48  volts,  16o.p., 
•each  taking  about  1  ampere.  S.  Bonroini. 

[75273.1— American  Organ.— Probably  caused 
by  some  aef  eot  in  the  tubeboard,  but  could  not  pass 
a  cotxeot  opinion  without  examination  of  the  oroan. 
•Sorry  I  cannot  help  you  in  this  case.  If  the  fault  is 
not  m  the  reeds,  it  stands  to  reason  that  it  must  be 
the  fault  of  the  tubeboard. 

PiuonoAL  Oboan  Bttxldeb. 

[75273.1— American  Organ.— See  that  the 
•dumb  reeds  fit  well  in  the  tubes.  There  should  be 
no  leakage  in  the  tube  or  underneath  tiie  front 
between  uie  felt  and  reeds.  If  this  fails  to  make 
the  dumb  speak,  examine  the  tongues,  and  if  too 
thick  (whioa  is  probably  the  case),  file  them  down, 
and  also  see  that  tongue  is  dear  of  dot  in  block. 

Stubbins,  near  Manchester.  Sohofibld. 

[75273.]— American  Organ.  —  This  query  is 
folte  incomprehensible  as  stated.  Some  reeds 
won't  speak  when  in  their  proper  places,  and  yet 
reeds  an  octave  lower  speak  right  enough  when 
placed  in  the  others*  cavities,  and  the  speediless 
meds  speak  also  when  placed  in  another  row.  No 
wonder  "Spring"  is  puzsled:  he  must  get  an 
expert  to  exanume  the  instrument.  Perhaps  the 
Mahatmaa  axe  '* having  a  lark"  with  it. 

GBaANOsr. 

[75275.]— Ontpnt  of  Dynamo.- To  Mb.  S. 
BOTTORB. — If  drde-made,  probably  about  50  volts, 
4  or  5  amperes,  at  1,800  to  2,000  revs,  per  minute. 
See  also  reply  75270,  which  refers  to  a  very  similar 
•dynamo.  S.  Bottons. 

[75276.]— Oarbonlaing  Wool.— I  am  sorxy  I 
cannot  answer  with  any  definiteness  the  inquiriee 
of  "Fibre";  but  I  think  there  is  a  book  on 
"Wool  and  Wool-Stapling,"  by  Mr.  McLaren, 
nubUshed  in  Cassdl's  series  of  Tedmologicai 
ilandbooks,  which  might  be  of  use  to  him.  At  to 
the  chloride  of  aluminium,  no  doubt  Mr.  Black- 
wdl,  of  Liverpool,  who  advertises  in  this  paper, 
•oould  supply  it  in  quantity,  as  could,  I  suppose, 
the  vsrious  chemical  works  in  Lancashire.  Tnere 
was  a  very  good  form  of  drying- doset  Olustoated 
not  long  ago  in  connection  with  some  notes  on 
laundry  work;  but  any  chamber  through  whidi 
warm,  dry  air  can  bepassed  will  do. 

Nuir.  Dob. 

r75277.]-Iodine.— (1)  It  is  veiy  questionable  if 
iodine  can  exist,  under  the  dreumstances  described, 
in  the  free  state.  Ton  might  be  able  to  libwato  it 
by  the  careful  addition  of  chlorine  water,  and  re- 
move l^  agitation  with  ether.  (2)  Oet  Wintar 
Blythe*s  "Poisons."  Sx. 

[75281.1— Objeot-Olaas.-The  rule  is  in  every 
ease,  that  side  of  ttie  object  glass  at  whidi  most 
flare  is  seen  is  "  too  far  "  from  the  eyepiece. 

T.  B.  Clapbax. 

[75282.]— Oara.— Hand  band-saws  are  made  by 
the    Britannia  Co.^  and  by  Hindley.    The  latter 


maker's  are  more  portable,  as  they  canbe  fixed  to  the 
bench  when  wanted,  and  moved  away  when  out  of 
use.  Made  in  two  sises,  £6  and  £7  10s.,  exdudve 
of  fly-whed  and  handle.  Ajcazbub. 

[75283.]— Oaae  -  Hardening.— A  simple  and 
expeditious  method  of  case-hardening  small  artides 
ii  aa  follows:— The  artide  to  be  case-hardened 
diould  be  first  polidied.  Raise  it  to  a  red  heat,  and 
sprinkle  it  with  findy-powderedprussiate  of  potash, 
which  will  be  decomposed  with  the  heat.  When 
the  potash  has  all  disappeared,  the  article  diould  be 
plunged  into  cold  water  and  quenched. 

STUD.lBreT.C.E. 

[75283.]  — Oaae -Hardening.— I  gave  full 
directions  for  thisjnocess,  suiteblefdr  small  articles, 
as  described  by  "Back  Centre"  some  months  ago 
in  these  columns.    I  may  add  bone-dust  may  be 


purchased  at  any  manufaoturem  of  buttons  or  any 
Done  artidee.  llie  sewings  are  best,  and  be  par- 
ticular not  to  use  all  new  dust,  but  naif  and  half, 
as  directed. 

B.  G.  Masok,  Manufacturing  Optidan. 
69,  Park-road,  Clapham,  S.W. 

[75284.]— Shnnt.— If  the  accumulator  cells  are 
in  good  working  order,  and  the  E.M.F.  of  the 
dynamo  not  mu(£  greater  than  10  per  cent,  over 
that  at  the  aocnmulators  to  be  chaiesd.  there  is  no 
necesdty  to  use  a  rssutance ;  but  u  tne  odls  are 
much  run  down,  or  if  the  E.M.F.  of  dvnamo  is 
greatly  in  excess  of  the  above  limit,  it  will  be  wdl 
to  place  a  resistance-board  in  circuit,  with  some 
lead  from  the  dynamo;  the  resistance  must  be 
reduced  as  the  cdls  charge.  If  you  don't  cut  the 
series  wdl  out  of  drouit  when  charging,  the 
accumulator,  when  charged  to  a  certain  point, 
drives  ite  current  round  the  series  coils,  ana  thus 
reverses  the  polarity  of  the  dynamo.  This  csnnot 
occur  when  tne  diunt  coils  alone  are  in  circuit. 

S.  BonoinB. 

[75285.1— Olasa  Painting.- It  does  not  pav  to 
prepare  the  colours  for  this  on  a  small  scale.  Thev 
can  be  bought  for  experimental  or  amateur  work 
from  any  of  the  dealers  in  artists'  materials,  or  in 
larger  quantities  from  Hancocks,  of  Worcester,  who 
supi^y  the  trade  with  colours  for  both  china  and 
glaM  painting.  999. 

[75286.]— Heliograph.— Full  description  of  this 
innrument,  and  method  of  working,  will  be  found 
in  a  little  book  on  "  Army  Signalling,"  procurable 
from  any  army  bookseller,  and  costing  Is. 

T.  B.  Clafhajc. 

[76287.]— XTnfermented  Wine.— Some  time 
ago  I  examined  several  specimens  of  so-called 
unfermented  vrine.  They  all  contained  alcohol, 
and  were  simply  mixtures,  coloured  and  fiavoured. 
I  would  strongly  advise  you  not  to  imbibe  solutions 
of  antiseptics.  Sx. 

[75287.1— TTnfisrmented  Wine.- The  powder 
mentioned  by  "Colonist"  was  probably  dther 
salicylic  add,  or  boradc  add,  or  boric  acid,  as  he 


whicn  implies  fermentation.    Walker  says  "  pre- 


parations of  vegetables  by  fermentetion,  callea  by 
the  general  name  of  wmes."  I  diould  think 
"Colonist"  could  preeerve  his  "  unfermented 
wines  "  in  much  the  same  way  as  the  confectioner 
makes  jam  or  jelly,  and  oould  then  dilute  with 
water,  as  required.  I  have  reasons,  however,  for 
thinking  that  it  is  salicylic  add  that  is  used  for 
preserving  fruit  juice,  or  whatever  it  is  that  is 
called  "  unfermented  wine."  Nkico. 

[75288.]— Dry  Battery.— To  Mb.  Bottonx.— 
Make  your  zinc  outer  case  of  the  size  and  shape  you 
desire.  Procure  a  carbon  block  a  little  longer  than 
tiie  case,  and  of  such  a  size  to  leave  a  good  fin. 
space  all  round  between  zinc  and  carbon.  Mow 
make  a  pretty  thick  cream  of  plaster  of  Paris,  to 
whidi  sad  about  i^th  of  a  mixture  of  findy- 
powdered  salammoniao  and  sulphate  of  zinc,  in 
equal  quantities.  Coat  the  indue  and  bottom  of 
the  zinc  odl,  to  the  depth  of  about  iin.,  with  this 
paste.  When  nearly  set,  place  the  carbon  rod  in 
the  centre,  and  pack  round  with  a  mixture  of 
coarsdy-powdered  black  oxide  of  manganese 
5  pazts,  graphite  90  parte,  salammoniac  10  pazts, 
and  enough  water  to  render  the  whole  as  pasty  as 
fresh  mortar.  Do  not  allow  dther  the  master  of 
Paris  or  this  mixture  to  come  quite  to  the  top  of 
the  cdl ;  leave  about  {in.  all  round,  wipe  the  zinc 
diy,  and  dose  the  cell  by  pouring  m  mdted  pitch 
right  up  to  the  top.  Attach  termmala  to  both  zinc 
and  carbon.  S.  Bottonb. 

[75289.]— Bleotrioal.— There  is  no  sense  in  the 

J[uestion,  as  the  conductor  would  carry  off  the  charge 
rom  the  drop  of  water.  Sx. 

[75291.]— Diaaolving  Blementa.— You  cannot 
dissolve  anything  by  the  application  of  heat.  The 
mdting  pomte  ox  the  metals  may  be  found  in  most 
textbooks  on  chemistry.  Sx. 

[75291.]  —  DiaaolTing  Slementa,  fto.  —  The 
querist  can  find  all  the  information  asked  for  in 
any  elementary   work   on  chemistry,  or,  say,  in 


Miller's  "  Inorganic  "  volume.  What  he  mssas  Iv 
the  "  degree  ofheat,"  or  "  electric  fores  "  pum 
the  oomprehendon  of  ordinary  mortals.  Howivsr. 
he  will  mad  what  he  appears  to  want  in  most  ol 
the  textbooks.  What  dose  he  mean  hy  "  oOs 
chemicals"?  Few  people  eall  gdd  and  dhw 
"  diemioals,"  and  nobody  vrante  to  render  thtt 
"  gaseous,'^  which  "  Ba-Odris  "  wiU  find  it  vs^ 
difficult  to  do.    Willheduddate?      Ninr.DoB. 

[75294.]  —  Bad  Oolotur  fbr  OU.  — SduUs  isd 
colours  as  a  rule  are  not  very  permanent.  Toorqafliy 
can  only  be  answered  by  experiment,  as  I  amnot 
fi^n»,intgtti  ^th  the  sdvent  power  of  oQ  en  n/k 
matten.  If  roain  be  soluble  m  oil,  it  would  bs  a 
good  one  to  tiy  first.  fix. 

[76294.]— Bed  Ooloor  fbr  Oil.— An  eztrndjr 

beautiful  and  fairly  durable  colour  can  be  givan  to 

oil  by  the  addition  of  a  small  quantity  of  the  **  oil- 

aoluble  "  variety  of  the  aniline  dye  known  as  eoiiBS. 

P.  W.  Stahust,  Analytiod  Chssuit. 

5,  Billson-street,  Poplar,  London. 

[75297.]— Dynamo.— To  Mb.  Botiobb  obMb. 
Abkbw.- Presuming  that  the  machine  is  propsdf 
wound,  no  false  ooIIb  in  armature,  and  the  bnuhsi 
at  the  right  podtion  (this  makes  a  vast  diflenace), 
the  probabifities  are  that  the  magnetic  field  isaot 
suffidently  intense:  not  from  a  want  of  ampin 
tarns  in  the  fidd-magnet  coils,  but  fron  a 
peculiarity  in  small  marines,  that  a  large  oomsft 
of  few  turns  seems  to  exdto  them  better  thsna 
fmaiw  current  of  many  turns.  Oompound  wind 
the  fidd-magnet  with  aDout  lib.  of  No.  16  and  M 
what  that  does.  You  do  not  state  the  length  d 
your  armature.  With  a  Siemens  H  armature  2iB. 
diameter,  6in.  long,  wound  with  ^Ib.  No.  18,  eqnd 
to  about  221  yards,  I  can  get  easily  30  volti  st 
S.OOOrevs.  So  with  50  yards  on  a  2|  armstns 
you  should  certdnly  get  30  volte  at  a  tower  speedl. 

S.  Bovion. 

[75301.]  — Gilding  Steel.— First  coat  with 
copper  and  then  with  gold,  by  dectzo-depcsitio&. 

oil. 

[76301.]-OUdlng  Steel.— This  is  not  a Joli 
worth  troubling  yourself  about  doing  while  thxi 
axe  so  many  places  where  you  can  get  ^,^MieKa 
mudilsas  oost  than  you  could  make  up  a  sdutuanc. 
The  cost  for  brassing  would  be  venr  Uttle,  nd  if 
lacquered  after,  would  look  very  wdl  ft»  a  ttais : 
if  gilt  it  would  cost  condderably  more,  b»  ^^^ 
lo^  very  mudi  better.  There  are  gold  (?)  pshn 
which  would  look  veir  much  like  braai  if  psiinia 
on,  and,  when  thorougnly  dry,  bumidied. 

S.  BoBSBi  BovHZT.  Electro-plater,  ftc. 

[75303.]— Small  Bleotro-Motor.— You  will 
find  full  directions,  with  sketch,  for  maUiussaoha 
motor  in  the  series  of  artides  I  Bappl^JI^ 
"  E.  M."  some  time  back,  p.  472,  Vol.  XLVuIm 
also  at  p.  468.  Vol.  LI.  If  you  cannot  r»« » 
these,  you  will  find  the  description  and  cuts  of  s 
oimnur  madUne  in  mv  book  on  '*  Electro-MotoiB. 
See  mv  advertisement  in  Sale  C!olumn. 

'  S.  BoTioira. 

[75304.]— I*ooomoUve  Query.— The  pjsMS 
of  steam  on  the  G.N.  "dngles"  "1*«^-JS 
square  inch.  Woraddl's  "  compoonds  "  •«•  ,f»» 
to  work  at  2001b.,  but  in  actual  P»c*«»  llgj^.? 
never  exceeded.  Onthe  West  Coast,  F.  W.Webb  i 
(« oompounds  "  work  at  1751b.  per  square  mdi,  saa 
the  Gdedonian  enginea  at  1501b.  

Batter&ea.  H.  W.  AbMBIBOHO. 

[75304.]— Locomotive.— On  the  L.  w^  N.W. 
Scotdi  expresses  the  engines  carry  ITWb.  p« 
sq.in. :  on  the  G.N.  the  enginee  carry  1401b.  p« 
sq.in. ;  north  of  Carlide,  on  the  West  Coast  rootj 
thepreesure  varies  between  140  and  150iD.  P« 
sq.in.,  according  to  the  dass  of  enffine  ussd.  rot 
the  same  reason  the  pressure  carried  by  we  aogin" 
on  the  East  Coast  route  north  of  York,  and  as  » 
as  Edinburgh,  variea  between  170  and  176ib.  pv 
sq.in.- mostlythelatterpressure.        ... 

^  N0BTH-W«IK»N* 

[75305.]— Electric  BeU  to  01ook.--Plw; » 
metaUic  arm  on  the  arbor  of  the  hour-hand,  wuoa 
makes  contact  at  the  desired  time  by  rubbiiy  >«>»" 
a  bit  of  wateh-spring  attached  to  the  wooden  oaie , 
join  wires  to  spring  and  to  framework  of  ««>*^ 


[75305.]— Hleotrio  BeU  to  Clock.— You  hats 
conne(£Bdl^-up  your  dock  aU  right ;  but  I  infer,  Aran 

your  query,  you  have  wound  the  alarum  as  wj " 
Ihe  going  trdn,  which  causae  thehammer  to  tibnrtj- 
Do  not  wind  the  alarum.  Get  a  smaU  spird  spiMgt 
connect  one  end  to  the  hammer,  and  the  otntf  w  ■ 
smaU  screw  fixed  in  back  of  the  dock,  whidi  W 
puU  the  hammer  in  contact  vrith  the  bdL  snj  "J 
complete  the  circuit.  Scrape  the  parte  bright  wn«w 
the  hammer  and  bell  make  contact ;  or  better,  sow 
a  piece  of  platinum  or  diver  on  eadi.  i^J^ 
eadly  make  the  alarum  to  rmg  at  any  gJJJ^JS! 
by  setting  the  brass  disc  which  is  on  ttje  f^w"" 
dTock.  Watbu^ 

[76305.]— Electric  Bell  to  dock.— Wee  iwig 
the  gong,  and  in  ite  place  put  an  ordinary  oonv«« 
pillM.  Thenfix  a  very  thin  strip  of  brass  so  ti* 
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Ihi  wiigfai  <tf  tha  bAmBiar  will  make  contact  with 
Iks  eontaet'piUar.  You  wiU  perhapa  find  that 
lolh  ipriag  and  contact-pillar  want  to  be  quite 
^pii  to  the  hammer,  but  moat  be  far  enongh  away 
toaak*  and  bnak  the  contact.  Next  loin  your 
tfowim,  one  to  eadi  contact-pillar  and  ^ing. 
9ov  if  your  oontaet-piUar  and  spring  is  platinam- 
tbpsd  at  the  point  tfaiey  engage,  there  is  no  reason 
itj  JOB  shonld  not  saooeed.  The  main  point  is 
na  mostaot  wind  np  the  alarm,  for  you  will  find 
iviU  woik  by  itself.  Now  set  your  alarm  to  go 
of  u  if  yon  liad  done  nothing  to  it. 

B.  CLAJUDaE. 

]75305.]— Electric  Bell  to  Olook.— I  have  a 
mc/t  mj  own  working  from  a  wooden-case 
ahiB  elocK(not  a  continuous '  ringing  bell),  oon- 
iidsl  ss  follows  :^I  haye  joined  one  wire  to  one 
of  lis  anaU  screws  which  holds  the  dookwork  to 
tksvoodstt  caae;  then  I  thmsted  a  brass  screw 
Boosgh  the  back  of  the  dock  (the  wooden  case), 
lUok,  fphan  the  alarm  is  at  rest,  and  the  spring 
tH  opsD,  makea  a  good  contact  with  the  alarm 
nisf .  The  other  wire  is  fastened  to  this  screw. 
litin  siso  placed  in  a  couTenient  place  in  the 
Aeoit  a  one-way  switch.  When  I  go  to  bed  at 
^ijhl,  I  adjust  the  alann  dial  to  go  off  at  the  time 
Ivsat  togst  up  in  the  morning ;  I  then  put  on 
ftiivitdi.  The  bell  rings  until  I  have  wound  up 
teifana,  so  that  the  contact  is  broken  between 
te  Mssw  and  the  spring  of  the  alarm.  I  then 
Uftitud.  I  do  not  Wind  the  alarm  to  the  top, 
flBJ^vatil  the  bell  stons  rinffbig.  In  the  morning, 
ftnlsm  goes  off  atue  adjusted  time,  and  directly 
inpriaff  comee  in  contact  with  the  brass  screw 
ftsnDrmgs  continually  until  I  come  down  and 
aoiefhe  switch.  The  beU,  a  2^in.  gong,  worked 
tftvoLselanch6  cells,  is  fixed  close  to  the  bed, 
Bil  the  clock  in  the  bottom  floor  kitchen.  This 
amj  ample  and  efficient. 

A  COLLXEBT  ElECTBICXAN. 


UHANSWESED  QUERIES. 
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III  mmiert  mud  tUU»  o/  qumits  tvMeh  nmaim  wuni- 
mmif9f  pat  wteka  are  i$mrUd  in  this  lUt,  amd  if  »tiU 
mmmmi  wrt  f<tfa.itd  fow  weeka  ^/Urwardt,  W%  fciMt 
mimUn  w9i  look  over  tk$  <uf,  ami  Mmd  whmt  v^ormation 
t^mn/or  tkf»  tei^/U  0/  their /tUow  contributort. 


Tins.  ]Ciero«sopeObjeetiTe,p.  488. 

Mil  Ldoo.  Spnns  ttaffen,  438. 

rClB.  Mtamg  Bngiaeering,  488. 

MM.  Oottoo  Weft,  488. 

mk  Qtlvnometer.— To«'U.H.W.L.,*'488. 

}«tL  Thamea  Staamboati,  489. 


WB.  Tmaing  EocaentrioB,  p.  684. 
Mil.  D7aaiw>,6a4. 


As  a  nosnt  meetiitf  of  the  Paris  Academy  of 
Sdmns,  H.  Paaquelm  exhibited  a  new  blowpipe 
tf  sngb  tube,  connected  br  an  indiarubber  cum 
silk  a  oaiborator.  A  cylinder  of  wire  ganxe 
nmts  the  flame  from  reaching  the  carburator. 
us  sir  of  a  bellows,  reflated  by  stop-cocks,  feeds 
iitsiia,paztof  itgoinff  through  the  carburator, 

ineral 


ikich  ooatsins  a  mineraT  essence.  The  maximuni 
hat  of  the  flame  is  obtained  when  it  is  of  an  indigo 
Mbs  eokmr.  showing  a  complete  oombustion  of  the 
■Aoa,  sna  its  temperature  is  then  sufficient  to  fuse 
fkUana,  that  is  to  say,  1,800<*  Oentigiade. 

Bailed  AUve.— A  Paris  crarespondent  of  the 

^•Mrt  writes  ;— A  Tery  remarkable  story  is  related 

teSsiatGr^pin,  near  Bodes.  At  the  funeral  of  an 

dtasBof  ssTcnty,  who  died  the  day  before,  the 

hir  msowho  carried  the  coflki  from  the  church  to 

ii  flBDstsry  hard  by  became  conscious  of  what 

^  Misred  to  be  movements  inside  the  coffin. 

Ming  was  said  at  the  time;  but  when  the 

wnssny  was  terminated  th^  compared  notes,  and 

jjA  oee  was  astonished  to  learn  that  his  com- 

|s^oni  bit  similar  sensations.  Thsy  communicated 

w  fstts  to  the  clergyman,  who  immediately  went 

■j^  graTvyard  anoThal  the  cofl&n  broken  open. 

2U^*»o  greatly  taken  abacJc  when  they  saw  the 

Ml  of  the  departed,  which  had  been  crossed  on 

■i  disst,  rsised  towards  the  eyes ;  but  it  occurred 

■  ttaa  that  this  might  very  well  have  happened 

qr  aeodeDt.   They,  howeyer,  removed  the  body 

IK  of  the  oofia,  and  although  they  spoke  to  it,  it  did 

yw^y,  yet  it  swallowed  some  cordial  which  was 

wEoitsted.    The  swaUowing  also  might  have 

*IB  Bars  apparent  than  real,  but  the  strangest 

ptof  this  strange  story  is  that  the  bodr  was  tuen 

y  to.  the  house,  and  it  is  said  tiiat  the  measures 

■Oflid  to  restore  animation  and  life  were  success- 

*>  j»  the  next  day  the  lately  deceased  was 

y^^fafly  livkg  once  more,  for  he  spoke  and 

y»  Mid  nourishment,  and  is  now  said,  althoush 

r^^  feeble,  to  be  slowly  recoTertog.    The 


njV  atoiy  which  is  going  the  round  of  the 
9|*Masdiesl  presS)  is  about  as  extraordinary  as 


*»M«Mll« 
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-•^-t- 


[76806.]— Xaaloal-Box.—I  have  a  mosicel-box  of 
the  old-fsahionad  mxtt—L^»,  with  pini  on  a  cylinder,  and 
playing  eight  tonee.  Sereral  of  the  pina  have  broken  off 
Sy  nut  or  otherwiee,  and  I  should  be  glad  of  inetrnetion 
as  to  how  to  proceed  to  fit  a  new  tune  or  tones  to  it.  The 
bazxel  advanoee  Un.  lengthwise  duriag  its  eight  rerolu- 
tions,  and  then  uipa  back  to  ongixial  podtion.  Help  as 
to  how  to  inaert  new  pine,  and  the  uenal  way  to  find  the 
exaot  poeitian  of  each,  will  moeh  oblige.— W.  A  B. 

[76807.]- Sine  of  Bara  f6r  a  Orane.— What  size 
of  mm  bare  axe  neceaBaiy  for  a  orane  to  lift  from  6cwc 
to  7ewt.  of  stone  or  Bravel,  ftc  T  la  wire  rope  or  chain 
the  best  and  cheapest  I    Also  ia  a  stone  or  concrete  pillar 


pULur 


the  best  t  I  want  to  ereet  one  on  the  top  of  a  cliff  00ft. 
or  70ft  hiffh.  I  wonld  use  no  windlaaa,  out  a  hoxae,  for 
liftins  loada.  Wonld  I  get  orane  cheaper  in  a  foundry 
than  oy  having  it  made  to  order !— fisA-aioB  Fabicsb. 

[7680al— Wood  Vats.— I  have  bought  aevend  large 
onea,  old,  but  aoond,  and  well  bolted  together ;  bottom 
boarda  an  Terr  open  at  jointa.  which  are  not  tongned. 
Oan  I  oemeat  between  joiaa  whilst  dry  to  make  water- 
tight T  Bottoma  appear  aimply  nailed  on  with  longnalla ; 
but  perhaps  some  land  of  waterproof  glae  or  cement  waa 
used  in  addition.  Shall  have  to  put  new  bottom  to  one. 
Any  hints  thankfully  reodTed.— 8.  J.  B. 

£76809.1 -Sparkinff  I>7namo.— To  Ha.  Bottoxb. 
—I  have  a  shunt-wound  Manoheeter  dynamo,  having  a 
notmsl  output  of  80  volts  10  ampdres  at  1,800  revs,  per 
minute.  Ttat  azmatuve  is  Tin.  diameter,  4ln.  deep,  built 
up  of  oog-tings  womd  with  6|lb.  No.  16  in  sixteen  eoila ; 
wnmght-iron  fleld-magnet  eores  7)in.  high,  tjin.  diam., 
woQiia  with  S4lb.  No.  iO ;  massive  cast-uon  pole-pieoee ; 
oommutator  sixteen  seotiona  hard  oopper,  well  inanlated. 
I  have  nine  or  ten  8.-volt  10e.p.  lampe  arranged  in 
parallel.  The  bmahea  aparfca  great  deaL  and  wear  down 
the  commutator  very  badly.  Can  you  kindly  auggeet  a 
remedy!  I  mav  mention  that  I  have  tried  both  copper 
nuM  and  atendl-plate  oraper  bmahea,  and  have  arranged 
them  ao  as  to  ahort-dreuit  Iwo  aegmenta  of  commutator ; 
alao  have  altered  the  angle  of  lead  to  every  point,  but 
without  avaiL  The  dynamo  in  every  other  reapect  ia 
perfect,  and  Ughta  the  lampe  splcBdidly.— Ttbo. 

[768ia]-B.F.8.  Storage  OelLs.-WUl  any  fellow^ 
reader  pleaee  help  me  in  .the  following?  I  have  ohaige 
of  several  acta  of  L.  16  type  oella— 1868  type— and  though 
they  have  been  in  uae  only  about  two  years,  they  aeem/to 
have  loat  their  capacity ;  they  will  notgive out  more  than 
half  the  current  put  into  them.  Ia  thia  due  to  aul- 
phatingf   What  is  the  remedy  t—PsBPLBxao. 

[78811.]- Aro  Lampa— To  Mb.  Allsop  ob  Othbbs. 
—Having  to  iix  two  arc  lampa  lately  for  tempocazr  uae— 
distance  nom  dynamo  aboiu  600  yazda  -  and  not  having 
auffldent  insulating  material  at  hand,  we  ran  nearly  all 
iron  wire  (No.  IS  galvanised)  on  inaulators,  bat  could  not 
get  sufficient  current  to  bnni  lamps  properly,  and 
ammeter  would  not  register  a  single  point,  although 
engine  waa  radng  aa  though  it  had  nothing  to  do.  I  may 
say  the  ammeter  registered  and  lampe  burned  well  when 
connected  up  oloee  to  dynamo;  also  that  it  waa  very 
damp  and  wet  neariy  the  whole  time  we  were  running 
to  distant  lamps.  The  eapadty  of  dynamo  ia  66  volts 
16  ampdres,  and  of  the  Grompton  type.  If  you  will 
kindly  state  probable  eause  of  faflure  I  should  be  obliged. 
— Pbbplbzbd. 


[76818.]  —  BorewHSuttlnff.*—  Will   some 

Idndly  Inform  me  bow  to  get  the  proper  depth  of 


of    our 

readers 

a  y-thread  T  I  have  got  a  spindle  Zin.  in'  diameter,  with 
a  pitefa  of  SO  threads  per  indi  to  fit  a  plate  to.  What 
would  be  the  proper  aiae  to  bore  the  hole  before  cutting 
the  inaide  thread  t    Gan  it  be  got  by  decimal  fraotiona  !— 

NOVIOB. 

[76818.1— Dynamo.— In  calculating  the  length  of 
wue  for  Biemena  drum  armature,  do  Iwe  reckon  one  volt 
per  yard  t  Mr.  BottonCa  anawer  to  my  Iformer  query 
givea  4lb.  No.  14  for  60  voUa ;  thia  la  nearly  the  whole 
length  of  wire.  Aa  it  is  a  split  current,  does  it  not  require 
twice  the  length  of  wire— vis.,  81b.  on  armature,  and 
should  like  to  leam  proper  way  to  calculate  wire  for  any 
output.— Maombto. 

L768li.]  — StretohlBff  Old  Parchment.— Will 
someone  put  me  in  the  way  of  stretching  and  mounting 
Cf or  f rammg  and  glasing)  lOO-yeaindd  perohmenta,  whicn 
are  atiff ,  dirty,  and  eraaaed  by  being  folded  ?  I  ahould 
prefer  not  to  atlok  them  down  to  a  stiff  back  board  or 
card,  but  only  pin  them  (draidng  pins).  I  ahould  be  glad 
to  know  how  they  may  be  deaned  without  damage  to  the 
writiag.— Old  Pabohxbbt. 

[768i6.1-8mall  8elf-8tartlBr  Bleotro-Kotor. 
—will  Mr.  Bottone  be  kind  enough  to  give  aketoh  of 
small  aelf-ataztiiw  dectro-motor  to  go  with  one  Leolanchtf 
oSIl  or  bichrwnstin  cell,  and  say  sise  of  wire  required.— A 
800TOB  Bbaobb. 

[76816.1-&B.B.  Iiooo.  "  Onward.'^-Wffl  aome  of 
read«n  kindly  oblige  me  with  dimenafona  and  aketeh 
e  and  tender)  of  this  ilne  locomotive  which  was 
ted  some  time  back  at  the  FSxisBzhibitioa.— H.  O. 


ball 


(78817.1— Harvest  Xoon.— May  I  ask  some  of  our 
astrononueal  fMends  to  explain,  by  means  of  diagiam,  the 
position  to  each  other  of  the  aun,  eaxth,  and  moon  at  the 
time  of  harveat  moon.  What  I  ahould  like  ia  a  diagsass 
ahowtng  the  position  of  the  moon'a  orbit  sroondtheesith 
aa  eompMcd  with  the  BcUptie,  and  the  poaition  of  the 
moon  in  its  orbit  as  compared  with  the  poaition  of  the 
aun  in  the  Boliptic  at  the  time  of  harvest  moon.— Dav  & 
Oabsxob. 

[768!&]— Baiaing  Water.— lam  desirous  of  supply- 
ing a  farmyard  with  water  from  a  pond  aituate  at  a  dist- 
ance of  100  yards  from,  and  40fL  below,  the  farmyard 
leveL  Is  it  possible  to  do  ao  by  using  a  water-wheel  on 
the  shaft  of  which  is  an  eooentno  to  work  a  force-pump 
about  lUn.  ram  T  I  have  sulBcient  fall  from  the  pond  to 
work  wned,  but  don't  know  what  kind  nor  aiae  to  usa 
Would  one  something  Uke  the  paddle-wheel  of  a  ateamer 
dot  Perhapa  "Yolean**  or  "Nun.  Dor."  or  some  other 
kind  ooiTsapondent  wiU  aaaiat.— Watbbloo. 

^6810.]— Kotion.— Given  a  plane;  a  cannon ahoots  a 
i  aleng  the  plane  at  any  speed  horiaontally,  say  at  6ft. 
from  ground.  At  same  instant  a  ball  of  equal  weight  is 
released  and  falla  to  earth  (6ft)  Will  both  balls  rsaoh 
the  earth  at  same  inataat  f — A  Ashwobth. 

[768S0.1— OeogTaphloal  Tatalea.-!  want  a  table 
showing  the  adnal  dtstanoes  in  geographiesl  mUes  from 
the  Equator  (on  a  meridian)  to  each  de^ee  of  latitude,  as 
per  normala  to  the  ellipeoid  flffureof  the  meridian;  or, 
and  if  poasible  alao,  the  aomuj  angle  (latitude)  for  eaeh 
60  milea  from  equator,  the  latter  i^erred.  'VHlianyof 
your  talented  OQRespondenta  inform  me  where  I  can  find 
aame,  or  otherwiae  assist  me  f  No  doubt  !our  esteemed 
fU^  **F.B.A8.,"  wiU  oblige,  if  It  is  not  troubling  him 
too  much.- Qbo.  Oolliks. 

[76881.]— Tarbiiia.~I  have  a  Blaekman  air  propsUer 
48ui.  diameter,  and  want  to  ereet  a  mail  turbine  to  drive 
same.  I  have  a  fair  aupply  of  water  with  ISf t.  f alL  WIU 
any  reader  kindly  inform  me  (from  experience)  what 
dlaaa  of  turbine  I  could  gain  the  greatest  amount  ox  effect 
from  a  given  amount  ox  power  employed  T  Alao  the  prob- 
able coat  and  aiae  I  will  require.  Please  say  if  a  de- 
deecfiption  and  drawinga  and  comparative  naefulneaaof 
the  "Hercules  *'  turbine  have  been  pnbliahed  in  **  Ouxb." 
-Aqua. 

(76828.1  — Bleotrloal. —Wm  soobs  correspondent 
kindly  ixixorm  me  what  would  be  the  current  in  a  6H.P. 
shunt-wound  motor,  with  a  reeiatanoe  in  the  armature 
from  bruah  to  bruah  of  0*18  ohm,  and  the  reaiatanee  in 
the  ahunt  odla  7  oluna  t  I  require  the  current  running 
with  load,  and  without  load ;  alao  current  in  the  ahunt 
coila.  The  motor  will  receive  enexgy  from  60  B.P.8. 
oella,  and  will  run  at  800  revs.  What  wonld  be  the  eur- 
rent  in  motor  when  it  Is  standing  still  T— D.  Ijowdob. 

[768S8.]— To  XCr.  Bottone.—!  want  to  make  a  volt- 
meter to  indicate  to  80  volte,  also  an  amp^te-meter  to 
indicate  to  SO  ampdres.  Will  you  please  say  if  the 
aocoinpanying  sketen  is  suitable  T  A  is  a  suckix|g  solen- 
oid;  B  ia  a  aoft  iron  core,  havixig  a  rack  face;  tloa  rack 
engages  into  a  pinion  C;  this  pinion  caxriea  a  pointer,  D. 
whiw  movea  round  the  dial  according  aa  the  iron  core  B 
is  drawn  in  or  out ;  B  is  a  Uc^t  apical  spring  of  snffioiettt 
strength  to  suspend  B  and  return  it  toitsxfonnal  positioD 


when  current  is  shut  off  fkom  A ;  F  is  a  friction  roller  to 
keroB  in  its  place.  If  you  think  it  suitable  for  both 
meteta,  will  vou  kixidly  give  the  following  t— Diameter 
and  length  of  A,  amount  and  sise  of  Qermsn'^ver  s.o.0. 
wire  in  the  one  instance,  and  e.c  copper  in  the  other: 
len|[th  and  diameter  of  8,  and  approximate  travel  of  B 
in  either  caae.  I  ahould  prefer  to  uae  multiple  fine  wire 
in  tile  amptoe-meler,  if  poeaibleu  inatead  of  one  heavy 
wire.    G  and  0'  are  temunsla.- Mbtbbs. 

[76884.]— Oamera.— Oan  sny  of  ours  give  me  a 
aimple  and  eflBdent  way  of  making  a  dark  aliae  for  small 
detective  oamera!  Dimensiona  are  length :  6^il  by  a|ln. ; 
depth,  8|in.  I  want  to  expoee  half-a-doien  platoa  of  aa 
laige  aiss  as  possible,  if  not  too  smalL— DsraoTiva. 


oou)  in  d; 


[768a6.]-Manietio  Polarity.  -  Thanks  to  ^ 
Bottone.  Mav  I  trouble  him  a  little  moret  I  have- 
~  the  value  of  deetricity  (uaii^  an  indnetioa 
alnggiahnesB  of  the  liver,  and  severs 
by  odd.  I  have  an  onhrioa  that  a 
streamofsleatckity  so  mild  that  one  eonld  soaresfarfM 
it,  oontinued  for  six  or  eight  hours  a  day.  wonld  be  likely 
to  do  much  good  in  debmty,  loaa  of  vitality,  or  sloggish- 
ness  of  any  organ  of  the  body,  which  I  think  ia  a  at^  of 
paitial  paralyaia.  If  a  vottaie  pfle,  aay  Ift  long,  was 
placed  across  the  beck  with  wires  for  each  end  element, 
ending  in  metal  terminals  Sin.  or  so  in  diameter,  these 
terminala  lying  on  eaeh  aide  the  abdomen,  and  about  7ia. 
or  Bin.  fNm  each  other.  If  the  pile  is  poweifiil  enough  t» 
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genamte  a  oaxrent  tiiat  would  Jiut  omoQiDe  tho  retbt- 


I  of  the  flklB,  and  pan  nndar  it  on  tbi  iray  to  the 
oQkV  terminal,  I  thmk  the  tyttbaak  would  aoaorb  u 
jMKh  of  the  oozrent  aa  it  bad  need  of  and  reodve  great 
beneat  from  it.  Will  Mr.  Bottone  kindly  infoim  me 
what  the  diameter  of  the  since  and  comwra  dioold  be  to 
aenavate  aeoirent  of  sneh  atrength,  and  I  shall  be  glad 
10  hare  the  opinion  of  any  gentleman  on  the  therapeu- 
tical properties  of  saoh  an  appliance.  The  method  is 
analogous  to  that  of  electroplatug  (which  only  requires  a 
current  of  low  intensity  continued  for  a  sufBdent  length 
of  time)  applied  to  the  body,  and  less  troublesome  than 
the  battery  and  coil,  and,  owinf  to  the  low  fnteusity, 
could  be  used  for  a  much  looger  time.— EriL. 

[758S8.]— Battery.— I  haxe  a  chloride  of  sine  battery 
cQBsisting  of  six  stoneware  otflla  of  8-pint  oapaoity.  Ckiuld 
you  please  inform  me  how  much  it  would  cost  to  charge 
^e  same  six  cells  I  How  long  would  it  last,  and  what 
power  lamp  could  I  use,  and  should  the  linos  be  removed 
when  the  oattery  is  not  in  use  f  Also  the  proportions 
of  chromio-add,  hydrochloric  add,  and  water,  to  oe  used 
in  the  outer  cdl.  I  understand  for  the  porous  pots 
^oride  of  zinc  muat  be  used  with  water.  Any  adyice 
wotild  be  gladly  welcomed  by— Air  Akatkub^ 

[7{Un7.1— Ketal  Patterns.  —  Will  some  of  our 
mders  nndly  tell  me  what  metals  and  what  quantities 
to  mdt  togetiber  to  make  small  patterns  that  could  be 
bent  after  oein^  cast !  I  have  a  pattern  to  make  triaogla 
shape,  about  12m.  and  tin.  thick,  one  side  tapered  graou- 
«11t  to  one  point  to  quite  an  edge.  I  want  it  to  bend 
wimout  cracking  about  iin.  or  Jin.  out  of  leveL  I  have 
l)een  making  out  with  lead  patterns,  but  find  after  I  have 
got  them  the  right  bevel  they  will  ram  out  of  shape  in 
aand.  Have  heard  block-tin  and  lead  will  do.— Fattkbh, 
Norfolk. 

[758S8.}-Kidland  Loooa.  — wm  Mr.  8tx«tton 
Vndly  say  whether  the  loco.  No.  1870,  which  is  said  to  be 
^e  largest  single  inside  driver  on  the  narrow  gauge,  has 
been  put  into  regular  work,  and  if  so,  on  what  link  1— H. 

[76829.]— Dental  Oompoeition.— Can  any  of  "  ours  " 
oblige  by  giving  the  formula  for  making  the  composition 
vised  by  dentists  for  taking  impresaioas  I  It  softens  on 
being  eteeped  in  hot  water,  and  sets  almost  immediately 
in  cold.  I  believe  it  is  called  *'  stents  *'  or  "  stenta."— F.  B. 

[7588^]— Xleotrioal.— Will  any  reader  please  say 
what  gauge  wire,  fatm  and  copper,  will  safely  carry  90 
amperes  ox  current !— also  what  length  will  each  require 
to  be  to  have  a  resistance  of  one-t^th  of  anohmf  In 
graduating  the  dial  of  a  60-volt  voltmeter  by  means  of 
«hromie->acid  oelliH  which  would  be  best  to  do— short- 
circuit  the  cells,  or  place  a  reristanee  (equal  to  tibe 
internal  resistance  of  the  ceUs)  in  the  dreuit,  the  volt- 
meter beiog  coupled  in  shunt  with  the  oells  I  What  is 
about  the  inter,  resis  of  a  half-pint  single-fluid  chromic- 
add  eellT— Wiaa. 

[76331.]— Wall  Dia«rame.— Can  any  reader  oblige 
with  redoes  for  making  mks  suitable  for  stencilling  l£e 
above  in  olack,  red,  and  blue  T  I  have  tried  rubbing  up 
lampblack  with  glue  aiae  for  black,  but  it  makes  an  ugly 
mesa.— J.  P. 

[76382.1  —  Dyeinff  Qrass.  —  Would  some  ex- 
fMffienoed  dyer  kindly  say  how  to  prepare  an  alkali  as  a 
mordant,  or  to  attract  the  dye  for  grass  dyeing  to  obtain  a 
bright  scarlet  and  other  bright  colours  I— A  Dbalkb  ur 
Gbasb  Bouqubtb. 

.  [76388.]-FiBhinff  Net8.-Will  some  one  kindly 
inform  me  what  material  is  used  to  prevent  the  injurious 
action  of  sea  water  upon  cotton  fishing  nets!— J.  TtraKSB. 


[76S84.]-To  Kr.  Bottone  or  Mr.  Askew. -I 
nave  a  p<»Tnanent  magnet  8in.  by  Iin.  by  Iin.  and  4oz.  ef 
ailk-covered  copper  wire,  B.W.Q.  86.  and  I  wish  to  make 
a  shoddng  madiine.  WUl  you  kindly  give  me  following 
dimensions  1  Length  and  diam.  of  cores,  thickness  and 
djam.  of  the  discs  of  iron  of  the  revolving  armature,  and 
would  an  ordinary  2-split  commutator  do  in  order  to  give 
ehoeks.- B.  M.  O.  B. 

[76886.]-Polialiin8r  Boseee  of  Wood  BoUers 

*— Having  tried  various  kinds  of  shellac  varnish  ani 
polishes  for  polishing  the  bosses  of  wood  rollers,  and  failed 
to  get  that  gloss  and  body  required,  I  should  be  glad  if 
some  of  your  readers  would  kindly  inform  me  through 

Jour  paper  the  best  varnish  or  polish  for  that  purpose  — 
ow  to   make  and  apply  the  same  for  the  purpose 
mentioned.— Emquibb  a. 

[76886.]— Sngrine.- 1  have  a  horixontal  engine  with 
two  doable-aotkmed  oscillating  cylinders  (Un.  boiv,  2in. 
atroke),  but  which  has  no  flywheel.  Will  anyone  tell  me 
what  siaed  wheel  to  put  oa,  and  also  what  sized  boiler 
would  work  it  (with  paraffin  oil  if  possible)  T— F,  T.  C. 

[76887.]— To  Mr.  Bottone.— I  have  recently  con- 
otructed  a  Siemens  H  dynamo  laminated  armature,  3|in. 
long  bv  Ifin  diam.,  woimd  with  6ob.  of  No.  20  d.s  c.  wire, 
worked  in  fldd-magneti  6itt.  high,  4in.  wide,  and  iin. 
thick,  wound  with  61b.  of  No.  80  co.  in  shunt,  with  the 
brushes  driven  by  hand-wheel,  16in.  diam.,  on  a  small 
pulley  at  about  2,600  revs,  per  minute.  I  have  carefully 
insulated  evjary  part,  and  magnetised  with  six  chromic- 
add  cdls.  but  I  cannot  get  but  very  little  current.  Will 
you  kindly  tell  me  if  this  should  magnetise  steel  instead 
of  battery,  and  why  I  do  not  eet  a  strong  current  1  The 
brushes  are  properly  adjusted,  and  the  commutator  runs 
perfectly  true.  The  armature  runs  1-S2in.  dear  of  the 
channd.  I  have  taken  the  above  dynamo,  amounts  of 
wire,  fto.,  from  an  answer  for  "  Glass  Demonstration  "  in 
ToL  XLVin.  No.  1297,  and  one  of  your  books.  If  you 
«an  show  m«  the  fault  I  shall  be  much  obliged.— E.  J.  W. 

[76338.] -A«tronomloaL—WiU  "F.E.A.B.,"  or 
any  other  astronomical  reader  of  the  '*  B.  HC."  be  so  kind 
aato«iveme  the  exact  place  of  holioeentrio  long,  and 
lat  of  the  planets  at  perihelion,  also  thdr  greatest  and 
laaat  distaaoe  f rom  the  eon,  the  earth's  mean  distance 
taken  aa  10,0  0.  For  example,  Vanna  "OSSZOOei  at 
mean  diatanee,  that  is,  to  seven  plaoeaof  dedmals.  lahould 
like  them  to  aa  many  dedmala,  or  more  if  it  is  neoeesary. 
I  have  not  aeen  them  in  any  work  on  astronomy  to 
«xcMd  tfaxaa  pUuMB  of  dedmata.— T.  Mooa. 

[75339.1 -Fonr-leaved  C31over.— I  have  hitherto 
been  under  the  mipression  that  a  dover-leaf  with  four 
lobes  was  such  a  rarity  (if  not  actually  a  myth) ,  that  an  old 
tfuperstition  connected  luck  with  the  finder  thereof,  and  I 
have  often  fortbe  sake  of  eoriodty,  aeaioh^df  or,  but  neTcr 


found  it.  Last  week,  however,  ont  of  a  quantity  of  white 
clover  in  flower,  I  picked  two  or  three  leaves  with  four 
lobes  each,  and  one  with  five.  Will  any  of  **  ours  "  say  if 
these  are  curiodties  T— B.  H. 

[76340.]— Ohemioal.— What  volume  or  quantity 
measured  in  pints  of  carbonic-add  gas  can  be  evolved 
from  loz.  avoirdupois  of  bicarbonate  of  soda  when  the 
bar.  standB  at  8Cr  and  ther.  00°  Fah.,  and  what  amount 
of  tartaric  acid  and  water  is  neoessazy  to  liberate  all  the 
carbonio-add  gas  1— Novics. 

[76841.]— Battery  for  Inoandeaolxiff  Wire.— 
Thanka  to  those  kind  oorrespondenta  who  answered  this 

2uery.  Will  Hr.  Bottone  kindly  inform  me  if  the  way 
escribed  is  the  best  way  of  doing  it  electrically  T  Would 
a  dynamo  be  bettert  If  so,  could  he  refer  me  to  any 
back  number  in  which  such  a  one  is  described,  or  oblige 
by  describing  one  7  I  have  searched  the  back  numbers  to 
the  commencement,  and  they  are  now  becoming  a  pretty 
big  pile,  but  have  not  found  anything  I  thoi^ht  suitable. 
— Cbuoiblb. 

[76342.]- Phosphor  Bronae.— Would  some  prac- 
tical brassfounder  kindly  give  instructions  for  the  pro- 
duction of  phosphor  bronze  T  The  difficulty  to  me  appears 
to  be  chiefly  owmg  to  the  highly-inflammable  nature  of 
the  phosphorus.— D.  W.  B. 

[76348.]— Induction  OoU.— I  am  about  to  construct 
an  induction  coil,  tising  as  secondary  2lb.  of  No.  88.  Now 
would  one  of  *'  ours  "  be  kind  enough  to  let  me  know 
what  should  be  the  length  and  diameter  of  core,  number 
of  wire  for  primary,  and  in  how  many  layers,  and  what 
would  be  the  best  kind  of  battery  to  use  to  get  the  full 
effects,  or  how  many  No.  8  Ledanditf  cdls  ahould  I  re- 
quire, and  what  ahould  be  the  beat  aiae  for  condenser  t— 
B.  w.  B. 

[76844.]  —  Electrical. -Is  four  layers  of  No.  16 
cotton-covered  wire  too  much  for  primary  t  Secondary 
only  Boa.  s.c  Would  Mr.  Bottone  be  nnd  enough  to 
answer  1-W.  B. 

r76846.]-HydraaliC8.— WiU  some  reader  of  *'  Ours  " 
well  versed  in  hydraulics  give  me  some  assistance !  I 
want  to  know  what  power  would  be  obtained  wiUx  a 
supplv  of  one  thousand  miner's  inches  of  water  with  a 
fall  of  416ft.,  and  what  fall  would  be  necessary,  with  the 
same  amount  of  water,  to  obtain  1,000H.F.  I  Also  'what 
diameter  pipe  would  be  required  to  eonvey  this  power  t 
What  quantity  of  water  per  twenty-four  hours  is  repre- 
seinted  by  a  miner's  incb.  T  I  believe  it  is  that  quantity 
which  will  flow  through  an  opening  Iin.  square  under  a 
pressure  of  6in.  I  should  like  to  know  if  this  is  correct, 
and  ahould  alao  like  to  know  the  quantity,  as  I  read  that 
a  certain  channel  is  canning  127,OjO  miner's  inches,  and 
a  certain  piece  of  machinery  waa  pumping  out  2,000in. 
I  should  also  like  to  have  a  description,  and,  if  po«sible, 
a  sketch,  of  the  hydraulic  elevator  used  in  the  United 
btates  in  hydraulic  mining.— X. 

[75846. ]~Bafflne  for  Lift.— What  power  steam- 
engine  shall  I  require  to  pull  up  9cwt.  in  a  lift  through 
46ft.  in  twenty  seconds  t  The  Uft  is  geared  down  1  to  6, 
thecog-wheelaarelStoOO;  aothatitreqnizeatopull6ft. 
to  move  the  lift  1ft.  Please  state  siae  of  puUey  on  lift 
and  engine,  also  size  of  the  cylinder ;  the  boiler-pressure 
will  be  OClb.  per  square  inch.— LirrxAV. 

[76347.]— Patent  Seaonatlnff  Oon9a.-I  am 
thmking  of  arranging  a  dock  to  chime  (Cambridge 
chimes)  on  these  gongs.  Would  any  of  your  readers 
inform  me  whether  thev  would  be  suitable  for  the  pur- 
pose, how  far  they  are  dependent  on  the  size,  shape,  and 
material  of  the  gong  itaelx,  and  of  the  resonator  for  the 
pitch  and  quality  of  their  sound )  Would  there  be  room 
in  a  space  14in.  by  6in.  and  lOin.  high  for  four  gongs  to 
chime  the  quarters  f—K.  G. 

r7634a]-Ooil.— To  Mb.  Bottowb.— Would  you  kindly 
tell  me  size  and  quantity  of  wire  I  should  have  to  wind 
ehocklng  coil  wiui  1  Paper  tube  is  l^in.  diameter,  6^in. 
long.  Also,  how  should  I  connect  it  up  so  as  to  get 
different  strengths  from  it  t— B.  N.  B. 

[76349.] -Aatronomy.—Wm  "F.E.A.S.,"  or  any 
other  c>^.upeteut  reader,  xindly  advise  me  how  to  begin 
tie  stuiy  of  astronomy  t  I  am  not  blessed  with  much 
math'^mntical  kno  {pledge  (about  up  to  London  Matric), 
nor  yet  with  a  lon^'  purse,  nor  do  I  quite  know  what  I 
want.  I  could  afford  a  few  books  and  a  cheap  telescope, 
and  I  think  I  should  like  to  verify  the  ephemeris  of  a 
planet  as  ^ivenin  the  **  JB.  M.,"  to  leum  to  recognise  the 
constellations,  and  to  watch  the  courses  and  changes  of 
the  planets.  I  am  in  an  out-of-the-way  part  of  India 
(N.W.P.),  and  can  get  no  local  assistance.  A  few  hints 
as  to  what  books  to  read  and  the  kind  of  instrument  to 
get,  how  to  start  work,  and  what  comae  to  follow  will  be 
very  thankfully  recdved  by-DuPFBB. 

[75360 ]— Section  of  Iron— Information  is  desired 
as  to  the  method  of  preparing  thin  sections  oi  iron  or 
steel  for  microscopic  examln&tlon,  or  reference  to  any 
publication  in  which  the  process  is  described —PBaaux. 

(76351  ]— To  "  The  liydney  Dlapenaer.'*--wm 

this  able  correspondent  kindly  reply  to  the  follow- 
ing, viz  :— A  female  friend,  presumably  suffering  from 
o<iacer,  has  had  one  breast  removed  by  an  eminent 
Murgeoo,  also  the  glands  of  the  left  arm.  The  left  arm 
hat»  swollen  up  to  three  tim&M  ita  natural  size,  and  the 
patientVi  suffering  ia  almost  intolerable  from  the  intense 
heat  of  her  body ;  her  general  health,  too,  is  affected  bv 
sleeplessnefis.  The  doctor  has  prescribed  boracic  acid  and 
cocaine  ointment  applied  to  open  wound.  In  an  old 
treatise  on  ailments,  I  find  that  hemlock  is  recommended 
for  cancer  patients  Is  this  worthy  of  a  trial  T  The  right 
breast  is  new  quite  hard,  and  under  the  armpita  a  dmUar 
hardness  appean.— Labcbt. 

[75362.1  —  riret  Aid  to  the  Injnred.  —  I  am 
employed  in  an  oil  refinery,  using  a  good  deal  of  caustic 
soda  liquor  at  70°,  and  some  of  the  men  occadonally 
get  burned;  but  as  rather  a  severe  accident  has 
happened  with  us  (a  couple  of  gallons  of  this  liquor  beiu? 
eolashed  all  over  a  man's  eyes,  faoe»  anna,  and  legs],  I 
should  like  some  medical  ytatLinien  to  give  a  few  hints 
what  would  be  beat  to  do  in  a  like  aoddient  to  the  eyes. 
What  oil  is  beat  to  use,  and  what  would  be  beat  to 
neutralise  this  soda  and  be  at  the  same  time  aaf  e  to  nae 
in  a  umilar  aaddent  t  I  have  an  ambnlaaoe  book  by  Dr. 
A.  Wilson,  P.B.8.B.  (Oommon  Aoddenta"),  but  it  does 
not  sMv  snything  regsrling  cauitio  £0'a  in  the  eyei.— 


ANSWESS  TO  COEBEBPOTOBHTO. 

%•  AUeommmUiaU<nu  should  Uadin$Md  to  iJU^nnii 
4/lAtf  SvousH  IdBCHAXXO,  888,  Strand,  W.O, 


HINTS  TO  OOBBBSPONDBNTB. 

1.  Write  on  one  dde  of  the  pi^^er  only,  and  put  daviMi 
for  illustntions  on  separate  pieoea  of  paper.  2.  Pat  titisr 
to  queriea,  and  when  anawanng  qneriea,  put  the  nunibai 
aa  well  aa  the  titles  of  the  qoenea  to  ^Niioh  the  reglici 
refer.  8,  No  ohaiye  ia  made  for  inaerting  lettaw,  gusdsi. 
or repUea.  4.  Lettera or  qoetioa asking  for  addtessaiS 
mannf aotarera  or  oQxresDondenta,  or  where  tods  or  othsr 
artidea  can  be  purdiaaed,  or  repuea  giving  such  infoma- 
tion,  cannot  be  inaerted  except  aa  advertisementi.  ft.  Mo 

gnestioa  asking  for  educational  or  sdentiflo  inf onnatiaB 
I  answered  through  the  poet.  6.  Letters  sent  to  eaiM> 
spondents,  under  cover  to  the  Editor,  are  not  fonraided, 
and  the  namea  of  oocTeapondetttM  are  not  gives  to  bh 
qoirera. 

%•  Attentioa la  eapedally  drawn  to  hintNo.4.  As 
spaoe  devoted  to  letten,  queriea,  and  repliea  ia  mcaal  for 
the  general  good,  and  it  ia  not  fair  to  ooonpy  itvilh 
queationa  anon  aa  are  indicated  above  which  ara  vnlj  of 
Individual  interest,  and  whioh,  if  not  advertisementi  to 
themselves,  lead  to  replies  which  are.  ^e  *'  ^xpaaj 
Bale  Column "  offers  a  cheap  means  of  obtaining  sua 
information,  and  we  troat  oar  xeadera  will  avail  than- 
adveaof  it. 

Hie  following  an  the  Initiala,  fte.,  of  letfean  to  hand  ip 
to  Wedneaday  evening,  Beptember  16*  and  uaaakaQV^ 
lodged  elaewhere  :— 

J.  0.7aavK.— W.  Hunrc-Omelo-- Ooloonda.— S.B.B. 
—J.  H.  K.-E.  E.— Blakeley.— W.  J.  Parker,— Vdt- 
P.  Shanks.- M.B.C.8.,  &c— Disc— A.  O.— Abingtaa. 
— C.  P.— B^e.— W.  L.  a  — T.  WeetUke.— P.  Bimpkin. 
—Lamp  Man.— Mn.  Ohambera.— J.  SicQ.  Dollar.— 
Constant  Bubsoriber.- A  ViUager.-FaL— Bab.— a.D. 
— Wm.  Laughton.— Fxed  A.— Battery.— C.  Qandibst 
— T.  Haques, 

Wx.  C.  Wbxobt.    (We  regret  our  space  forbids  pmaoim 
the  subject  on  the  line  you  indicate.    We  agree  with 
you— indeed,  we  go  further.    We  would  tax  the  whde 
revenue  of  theState,  and  leave  the  land  free.  If  ^oahave 
not  got  it,  get  **  Freeland :  a  Bodal  Antldpalioo,"  bf 
Dr.  flertaka,  of  Vienna,  tranalated  1^  Arthur  Bansoo, 
and  just  published  by  Chatto  and  Windus,  PiooadUlr. 
It  is  as  interesting  as  Bellamy's  **  Looking  fiadnrard," 
and,  we  fancy,  much  more  praoticaL)— R.  W.    (Moat 
probably  not ;  but  you  might  oonault  Hr.  Wetherflsld, 
the  legal  editor  of  the  WmI^  Tiima  and  Echo,  ae/adn^ 
him  full  particulars.    All  dependa  on  the  conditionB  a 
the  policy,  and  we  are  acaroely  coinpetent  to  adviaeoB 
queationa  of  iDsnranee  law.}— P.    (The  famou^Laify 
wheel  in  the  Ide  of  Man  ia  employed  for  driving  pomps 
to  drain  the  mlnea  at  that  village.     The  wneel  i» 
72ft.  etn.  in  diam.,  and  haa  a  breadth  of  6ftL   Itisaa 
**  overshot,"  and  the  water  for  driving  it  im  broiight 
from  a  reservoir  on  a  ndghbouring  hill,  and  conveyed 
by  pipes  to  the  top  of  a  masonry  tower  forming  put  of 
the  support  of  the  whed }— Pnoao.    (You  must  gin 
more  particulars.     Ihere  is   a  loud- speaking  teie- 
phone,    and    the    phonograph    can    be    made  to 
speak    loudly;     bat    wo     have     not    heard    of  A 
oombioed   instrument   oapable    of    speaking  loodly, 
"printing    the    sound    charaotera    on    paper,  aa4 
reproducing  the  same."— Nippbb.     (You  can  nrobablf 
sucoeed  in  turning  the  "  tan  "-coloiired  boots  blaok  bjr 
brushing  over  with  a  solution  of  acetate  of  iron,  or  with 
currier's  blade  liquor.     The  ordinary  blacking  used  for 
polishing  will  not  do ;  buo  if  you  like  it  Nubian  bladoag 
wilL  and  convert  the  boots  into  something  like  patent 
leather.    Any  tanner  or  leathernlreaser  could  sapply 
you  with  a  little  of  the  iron  liquor,  or  black  Uquor,  UiM 
he  uses.)— Mabgubstbb.     (tiee  the   illustxatioBs  m 
peany<4n-the-dot    machines    illustrated    on   p.  SW 
last  volume.     Some  are   older   tiian  the  patent  laws 
by   a  good  many   years,   but   you   must  not  mau 
any  machine   which  is  protected  by  a  valid  patoit 
There  is,  however,  ample  scope  for  th«  exercise  of  ib« 
genui^.    There  is  no  patent  in  the  idea,  butnuliyai 
the  machines  are  stili  protected  in  the  case  of  the  Mt^ 
mechanism  used. )—Ty BO.    (See  the  artldes  on  moad 
making.    The  size  of  the  boUer  dependa  on  the  pres* 
sure  at  which  you  wish  to  work.    Look  to  the  refer- 
ences given  in  the  index  last  week.)— FauiT.    (Apples 
and  pears  ahould  be  picked  before  they  are  ^V^US 
Btored  on  ahelvea  in  a  oool  room ;  but  peaches  caaDoC 
be  easily  kept  for  iJij  length  of  time  in  their  ndjuxd 
state. )  — BuPTUBB.  (Better  put  the  question  toDr.  Alltn- 
son  through  the  Weekly  Times  and  Echo  ;  but  really,  no 
surgeon  ean  give  a  definite  answer  nnlesa  he  has  as 
opportonity  of  ewaminiag  the  case )— Phualbtois. 
(The  advettiaad  **enameU"  axe  of  no  use  for  sooli 
work.    The  enamdled  tableCk  you  mention  are  storea, 
and  without  proper  plant  and  some  experience  yon 
cannot  do  them.    Good  oil  paint  on  ainc  platesu the 
best  substitute.    Some  of  our  black  and  white  wet»9 
Tinea  tablets  which  you  noUoe  over  the  B<>^''"p^ 
shops  are  done  this   way,  and  they  outliist  all  toe 
*'  enameUed  tablets,"  although  we  use  both.    Only  the 
very  best  white  lead  and  other  colours  must  be  used,  ana 
the  varnish  juid  dryers  must  be  the  beet  obtainable.) — 
Z.Y.X.     (For  incubators  see  Nos.  086,  10  7,  10^ 
1076, 1195, 1311.)— Nbxo.    (Probably  the  uae  of  psralM 
oU  will  prevent  the  "green    scum,"   and  dean  the 
dothes  at  the   same  time.)— L.  Y.    (A  mixture  or 
white  and  red  lead,  or  even  putty,  might  do;  but  it  u 
better  to  use  solder.  j-LBAaxBa.    (It  is  doubtful  ix 
there  is  any  special  work  on  the  subject;    but  toe 
muter  is  treated  in  nearly  all  works  on  boiler«  ana 
furnaces.)- W.       (Perhaps     "Ohias     Hanofatfore, 
published  by  Bdl,  may  suit.)-Di70UiD.    (WiU  attes» 
to  it, )— AuTOLVCUs.    (Thanks ;  but  we  aee  little  use  ui 
publishing  aketches  of  sunspota.)— J.  B.  Tbdboott. 
Caxopuh,  S.  £.  Pbau    (In  type.) 


**  A  New  lEan."  -A  long  letter  haa  beenrecdii«d 

from  Mr.  J.  Oickiaion,  m  which  he  uys  "HwaM*'  ^1^^''?%; 
Belt  hu  mado  «  new  m*a  of  m«,  my  hoaltb  btfiac  ««>»  **°«'''2*"j 
Kood."  Thi«  icenUemui,  who  llva  at  lionUo  Houw,  Lc*^»  '^'T! 
Mvercly  from  nerrons  vihxuvUoo,  aad  hu  b««B  cooipletely  e***^  1^ 
wenriDK  one  of  theat  frmutoc  Electric  BvlU.  Thoiie  of  o**^/'^'fi 
whow  conititutient  an  debiliUted.  or  who  Cetl  "  out  of  eorU,  *«""!* 
call  or  writ*  at  osee  for  parUeolar*.  ranphlet  frw  on  ■ppUc**'^*Jr 
the  Medical  Hatter  j  Compaar.  Limited,  U,  Oxford -aUMt,  IiOSdos,  w 
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UTEEWORK  FOB  AMATEXrES.«-yiL 

{Ovntinuedfrompa^g  638,  Vol.  LIIL) 

Ootutruotloii  with  Sly-wheel  abore. 

FIG.  49  represents  the  flj-wheel  placed 
above  adapted  to  the  oonstruction  of 
tks  false  poppet.  This  figure  is  the  lathe 
I  4milt  Qp  from  the  parts  sEown  on  a  larger 
I  Mile  in  the  details.  The  oolumn  itself  serves 
for  the  false  poppet,  and  the  same  construc- 
tion can  be  adopted  when  using  the  horizontal 
quutering  (Fig.  70).' 

la  Fig.  49  the  general  arrangements  of  the 
hthe  can  be  seen.  A  is  the  treadle  connected 
bvaoordto  the  pin  B  (shown  enlarged  at 
^.  79).  This  pin  is  fitted  to  the  disc  0 
(Fig.  78),  which  is  fitted  on  one  end  of  the 
ttiadle  (Fig.  76) ;  the  other  end  carries  the 
fy-wbeel  D  (Pig.  59;.  The  cord  round  this 
^•wheel  drives  the  pulley  E,  which  is  fixed 
ca  one  end  of  the  mandrel  (Fig.  84),  and  the 
other  end  carries  the  driving  chuck  F  (Fig. 
^7).  The  cord  may  be  made  to  fit  the  smaller 
groove  in  the  pulley  E  by  raising  the  fly- 
vh«el  D,  whioh  is  done  by  pulling  down  the 
hisdle  G,  after  loosening  the  winsed-nut  H 
fFig.  bo).  The  cord  attached  to  &is  handle 
dzawB  up  the  box  (Fis .  56)  contained  in  the 
4ohmn,  and  when  the  fly-wheel  is  to  the 
dasred  height  this  box  is  fuced  by  tightening 
tho  wisged  nut  H.  The  cone  point  of  the 
bick  po^t  is  marked  I ;  the  poppet  itself  is 
oirked  K,  and  is  shown  enlarged  on  p.  419, 
Vol.  Lin.  The  T  rest  is  marked  L,  and  the 
^BtaQs  of  this  will  be  found  illustrated  later. 

The  Octaffonal  Upright  Oolnmn. 

The  ootagozial  column  to  support  the 
^Ting  wheel  is  hollowed  out  squarely  from 
iht  top  to  a  depth  of  3ft.  This  is  easily  done 
by  making  this  top  of  two  pieces,  well 
jointed  (see  Figs.  50  and  51).  On  two  of  the 
nterior  faces  ^ooves  are  made  iin.  deep, 
ttAed  B  B,  Fig.  50,  Through  the  opposite 
■dee  an  open  mortise  is  made  lin.  wide  and 
Ut  high,  reaching  to  within  6in.  of  the  top 
«f  the  Golunm.  This  mortise,  intended  to 
^low  the  spindle,  Fig.  76,  to  pass,  is  marked 
AAin  Figs.  50  and  51.    The  part  of  the 

toahunn  Fig.  51  may  be  fastened  to  Fig.  50 
means  of  wood-screws,  but  the  pressure  of 
.  fixing  bolt.  Fig.  52,  is  ordinarily  suffi- 
twnt.  Hie  piece  of  wood  in  which  the 
JHing  wheel  bearings  are  inclosed,  called 
y  box,  and  shown  at  Fig.  56,  wOl  next 
n^ioire  attention.  It  should  be  1ft.  high, 
■•de  of  ebn,  beech,  walnut,  or  wild  pear, 
ttd  be  provided  on  each  side  with  a  tenon 
juriced  F  F,  designed  to  slide  in  the  grooves 
pich  have  been  already  spoken  of.  From 
«B  opposite  side  near  the  bottom  the  box 
Joold  be  pierced  with  a  square  hole,  marked 
^  intended  to  receive  the  bolt  shown  at 
^^52 »  whioh  should  effect  the  clamping. 
Bus  box  should  exactly  fill  the  cavity  in 
■A  cdunn.  In  a  transverse  direction  rela- 
^  to  the  tenons  a  deep  notch  is  made.  Near 
the  front  and  the  back  of  this  notch  small 
^^Ktical  erooves  should  be  made,  intended  to 
nettre  tine  tenons  of  the  bearings  or  brasses 
■rod  A,  which  will  rest  in  them.  The 
y»tnxctxoa  of  this  box  is  so  well  shown  by 
i^.  56  that  further  description  seems  un- 
•WttUT.  In  the  notch  ox  this  box  will  be 
1**d  the  bearings  of  brass  or  of  bronze, 
^V-thaped,  or  rounded  after  the  form 
•«»n  in  Fig.  56.  The  upper  part  is  filled 
^upieees  of  the  same  metal;  these  are 
•J'wxi  in  Fig,  o%. 


■«*i 


*^i!f?iV^  for  Amatcavi"  la  mainlj  adapted  from 
vattAxTracBcor,"  bj  DewmManz :  butdeletloiis  and 
^«at  ut  DooMsou  and  escfteiuiTe.   Tte  illuitntioiu 
■*«M.  lad  the  tnatiw  entirelj  xemodellad. 

^•^  UV^Me.  1868. 


After  this,  attention  is  given  to  the  cap  or 
cover  of  the  box.  It  is  made  of  a  piece  of 
the  same  kind  of  wood,  fastened  by  six  wood- 
screws,  the  holes  for  which  are  shown  in 
Fig.  57.  Near  each  end,  and  centrally 
above  the  bearings,  set-sorews  marked  S  3 
are  fitted,  to  press  down  the  pieces  A  A,  Fig. 
58,  and  so  make  the  bearings  fit  tightly.  In 
the  middle  of  the  top  of  the  cap  an  eye- 
bolt  E  is  screwed,  and  to  this  the  cord  is 
tied,  whioh  ends  in  a  handle,  G,  Fig.  49. 

Oonstmotlnff  the  Spindle  and  Flywheel. 

These  arrangements  made,  a  piece  of  lin. 
square  iron  is  put  upon  the  lathe  to  make 
the  spindle  for  the  .flywheel.  It  is  shown  at 
Fig.  76  turned  exactly  round  at  the  necks 
A  A,  which  should  rest  in  the  bearings.  At 
B  B  collars  are  left  the  full  size  of  the  square 
iron.  These  are  intended  to  form  shoulders, 
against  which  the  flywheel  (Fig.  59)  and  the 
crank  (Fig.  77),  or  the  disc  (Fig.  78),  will  be 
bedded.  CC  are  squares  to  receive  these. 
The  screwed  portions  DD  are  fitted  with 
hexagon  nuts,  which  fix  these  firmly  on  the 
spinale.  Fig.  80  shows  an  iron  waener  to  go 
in  the  centre  of  the  disc,  as  seen  in  Fig.  78 ; 
Fig.  79  is  the  crank-pin,  which  fits  the  groove 
A  m  Fig.  78. 

Constructing  the  flywheel  next  requires 
attention .  Assuming  we  speak  to  an  amateur 
who  has  already  given  proof  of  his  capacity, 
and  who  has  perluips  already  a  wheel  in  his 
workshop,  long  oetailB,  which  would  be 
entailed  by  describing  each  piece,  will  not  be 
entered  upon.  Fi^.  59,  representing  edge 
and  side  views,  give  sufficient  idea  of  the 
construction.  The  square  hole  in  the  centre 
fits  the  spindle  (Fig.  76).  The  dotted  circle 
represents  an  iron  disc.  A  similar  one  is 
used  on  the  opposite  side,  and  the  two  are 
held  together  by  riyets  put  through  the  four 
small  holes  shown,  and  firmly  clamp  the 
arms  of  the  wheel  between  them.  The  rim 
of  the  wheel  is  made  in  four  segments,  joined 
together  by  halving.  The  arms  are  dove- 
tailed into  the  rim.  At  A  a  groove  is  shown 
which  is  intended  to  take  a  crank-pin,  like 
that  shown  at  Fig.  79,  in  the  event 
of  this  flywheel  being  used  under  the  bench. 
The  treadle  then  connects  directly  to  it,  and 
the  mechanism  above  the  bench  is  dispensed 
with. 

Futtinr  Together. 

When  the  flywheel  is  made,  it  remains  but 
to  put  it  in  place.  This  is  the  way  in  which 
the  whole  mechanism  is  put  together.  First 
the  box,  Fig.  56,  is  placed  in  the  cavity  of 
the  column,  the  piece  Fig.  51  is  placed  in 
position,  and  the  two  parts  are  brought 
together  and  fixed  with  countersunk  screws. 
The  flywheel  spindle.  Fig.  76,  will  be  put  in 
near  the  top  of  the  column,  passing  it  through 
the  mortise  A  A,  which  pierces  the  column 
from  side  to  side;  it  is  laid  in  its 
bearings,  and  the  cap  of  the  box  is  put  on 
and  flxed  by  screws.  Next,  the  squaro  bolt. 
Fig.  52,  is  passed  through  the  mortise  in  the 
column  ana  through  the  hole  B  in  the  box. 
The  iron  washer,  Fiff.  53,  is  flrst  placed 
under  the  head  of  the  bolt,  and  another 
washer.  Fig.  54,  is  put  on  the  screwed  end 
of  the  bolt  under  the  winged  nut.  Fig.  55. 
This  bolt  serves  to  fix  the  box  at  any  required 
height  in  the  column  by  tightening  the 
winged  nut. 

This  done,  a  ^oved  brass  pulley,  mounted 
on  a  staple.  Fie.  60,  is  fixed  on  the  top  of 
the  column  by  oriving  the  staple  into  it  at 
one  of  the  points  marked  B  in  Fig.  50.  A 
cord  is  passed  over  this  pulley,  one  end  is 
tied  to  the  eye  E,  Fig.  57,  screwed  into  the 
middle  of  tne  cap  of  the  box,  and  falling 
lengthways  of  the  column  the  cord  ends  in  a 
ring  or  handle  marked  Gh,  Fis.  49,  within 
reaoh  of  the  turner's  left  hana.  When  he 
wishes  to  slacken  the  driving  band,  he  has 
only  to  unscrew  the  winged  nut  Fig.  55,  and 
slaoLon  the  cord,  termed  a  bell-rope.  When 
he  wishes  to  tighten  the  band,  he  pulls  the 
bell-rope,  and  when  the  flywheel  is  lifted  to 


the  right  height  he  fixes  it  by  tightening  the 
wingM  nut., 

As  will  be  seen,  this  contiivance  is  a  little 
more  complicated  than  the  other ;  but  once 
establishea,  it  will  never  alter,  and  its  move- 
ment will  be  ever  so  much  smoother  than 
that  obtained  by  the  old  practice.  It  should 
be  stated  that  a  slight  twist  must  be  given 
to  the  column,  so  as  to  guard  against  the 
driving-band  rubbins  at  the  point  where  it 
crosses.  Such  ruboing  wears  the  band 
rapidly,  and  causes  an  unpleasant  noise, 
which  may  occasion  trouble  by  hinderinff  the 
detection  of  other  rubbing  which  should  not 
occur.  A  well-mounted  lathe  should  not 
occasion  the  slightest  noise  except  that  made 
by  the  tool. 

Another  UortUed  Oolnmn. 

There  is  another  method  of  constructing 
the  mortise  in  the  column,  much  more 
simple,  and  giving  the  same  results.  Fig.  61 
shows  this.  A  mortise  2in.  wide,  18in.  long» 
and  reaching  to  within  4in.  of  the  top  of  the 
column,  is  made  through  the  entire  thickness. 
On  both  sides  of  the  mortise  a  rebate  or 
groove  is  made,  so  as  to  hollow  the  interior 
as  shown  by  the  dotted  lines  in  Fig.  61. 
These  rebates  enlarge  the  mortise  to  the 
full  width  of  the  octagonal  face  of  the 
column. 

Two  strips  of  the  same  kind  of  wood  as 
that  used  in  making  the  column  are  next 
prepared,  to  make  a  frame  for  the  bearings 
m  place  of  the  box  (Fig.  56)  previously 
described ;  this  frame  is  shown  complete  at 
Fig.  62.  The  two  ships  are  smoothed  with 
the  planes  so  that  they  exacUy  fill  the  re- 
bates, and  enter  to  a  depth  of  Im.  the  whole 
of  their  length.  They  are  joined  near  the 
bottom  by  putting  between  them  a  crossbar 
of  wood,  2 in.  square  (marked  B,  Fig.  62), 
and  fixing  them  with  a  bolt  through  thd  hole 
C.  So  arranged,  this  frame  will  fit  in  tiie 
rebate  in  Fig.  61,  and  freely  slide  up  and 
down  a  certain  distance.  In  the  middle  of 
each  strip,  the  holes  A  A  will  be  made  to 
take  a  strong  iron  bolt  fitted  with  a  winged 
nut,  which  £raws  the  two  strips  together,  in 
the  same  way  that  Fig.  52  acts. 

Midway  on  the  top  of  each  strip  a  brass  or 
bearing  marked  E  if  will  be  fitted  in  a  similar 
way  to  that  adopted  in  the  previous  method. 
These  bearings  will  have  notohes  and  covers 
pressed  down  by  screws,  as  shown  in  Fig.  63, 
In  Fig,  62  D  is  the  inner  face  of  the  farther 
strip. 

Fig.  64  shows  the  top  ends  of  similar  strips 
made  in  a  simpler  and  easier  way.  In  tms 
D  is  the  strip  to  the  left  when  in  ite  plaoe, 
provided  witn  an  iron  catch  which  prevente 
end  motion  by  exigaging  in  a  groove  turned 
in  the  spindle.  The  making  of  caps  may 
even  be  dispensed  with  as  shown  at  Fig.  64 ; 
the  weight  of  the  flywheel  and  the  pull  of 
the  band  sufficienUy  confine  the  spindle ;  but 
as  it  would  necessarily  lean  forward,  the 
catch  is  put  over  the  back  bearing.  This 
catoh,  which  should  be  made  of  iron,  is  shown 
on  a  larger  scale  at  Fig.  65,  with  ite  damp- 
bolt  and  winged  nut. 

The  spindle  for  the  fiy  wheel  is  made  like 
the  one  illustrated  at  Fig.  76,  but  the  lengths 
will  not  be  the  same,  and  the  neck  will  have 
a  groove  turned  in  it  by  a  point  tool  to  receive 
the  iron  catch,  which  should  serve  as  the  top 
bearing. 

This  contrivance  is  yery  simple.  To 
facilitete  ite  movement  up  and  down  a  bell- 
puU  may  be  added,  as  to  the  former  one,  but 
this  is  not  indiepenaable  in  this  case. 

Hand-Driven  Flsrwheel. 

The  Y-shaped  bearings  spoken  of  lead 
natuiully  to  the  following  explanations. 
Though  one  has  little  power  to  resist  the  in- 
clination always  drawing  us  into  grooves 
which  custom  has  made  it  easy  to  follow, 
attentive  refiection  will  reveal  that  all  ob- 
jections and  suppositions  are  in  favour  of 
Y-shaped  bearings.    These  are  doubtless  the 
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leaBonixigB  that  caused  the  idea  of  anti- 
friction rollers  to  be  conceived  and  invented 
to  fadlitate  the  motion  of  large  hand- driven 
flywheels. 

The  drawing  of  this  contrivance  is  given 
at  Fig.  66 ;  but  readers  are  cautioned  that 
its  employment  should  be  limited.  Daily  use 
quickl;^  deteriorates  it.  The  three  anti- 
mction  rollers  are  marked  AAA;  B  is  the 
neck  of  the  wheel  spindle ;  0  is  the  movable 
crosspiece  which  carries  the  ujpper  roller; 
I)  is  the  clamping- screw,  serving  to  fix  the 
upper  roUer  at  the  required  distance ;  E  is 
the  groove  in  which  slides  the  clamping- 
screw  of  the  crosspiece ;  W  is  the  iron  plate, 
^in.  thick,  serving  as  a  foundation  for  the 
whole,  and  fixed  to  the  wooden  upright  by 
countersunk  screws. 

If  the  mechanism  is  attentively  considered, 
it  will  be  seen  that  the  three  rollers  marked 
A,  turning  on  axles,  demand  great  attention 
to  keep  them  constantly  moist  with  oil. 
Because  if  one  of  these  rollers  ceases  to 
rotate,  the  circumference  becomes  notched  by 
the  action  of  the  neck  B.  If  the  central  holes 
in  the  rollers  become  enlarged  out  of  centre 
or  oval,  the  effect  of  the  contrivance  is  also 
destroyed. 

The  Y-bearings,  so  simple,  so  convenient, 
BO  clleap,  will  offer  the  same  advantages; 
and  though  at  first  sight  the  anti-friction 
rollers  appear  to  offer  less  resistance,  it  will 
be  understood  on  mature  reflection  that  all 
things  are  equal. 

It  is  therefore  advised  that  two  brass 
beiftrings  with  Y-notches  should  be  placed  on 
the  tops  of  the  uprights  of  the  frame  which 
Bupports  the  hand- driven  flywheel.  The 
construction  of  this  wheel  belon&fs  rather  to 
the  joiner's  art  than  to  that  of  me  turner,  so 
details  of  it  will  not  be  discussed.  The 
drawing  Fig.  67  should  usually  suffice.  The 
two  winch  handles  are  marked  H  H.  Such 
is  the  second  manner  of  placing  the  driving- 
wheel,  which  is  less  used  tnkn  the  thi^ 
oti^ers,  because,  as  has  been  already  said,  it 
necessitates  employing  a  journeyman. 

Flywheel  under  the  Bench. 

The  third  manner,  which  is,  perhaps,  the 
most  used,  is  to  place  the  dnving-wheel 
under  the  bench  or  behind  it,  away  from  the 
feet.  There  is  much  cause  for  regret  that 
the  simple  and  convenient  method  wnich  has 
been  lately  thought  pf  could  not  be  used. 
The  facility  which  it  offered  caused  it  to  be 
warmly  adopted.  This  simple  method  con- 
sisted m  making  a  brass  nave  for  the  centre 
of  the  driving-wheel,  making  a  hole  in  the 
centre  of  this  nave,  and  fitting  to  it  an  iron 
axle — ^this  rising  and  lowering  in  a  groove 
made  in  the  middle  of  the  hBifik  leg  of  the 
bench  and  being  fixed  as  wished  by  a  set- 
screw  with  a  strong,  winged  nut. 

Nothing  was  more  seductive  than  this 
method ;  but  the  axle  quickly  wore  away  the 
nave,  the  hole  enlarged  and  allowed*  a  rock- 
ing which  increased  daily.  It  was  painfully 
apparent  that  it  was  absolutely  necessarv 
inat  the  arbor  should  turn  with  the  wheel, 
and  not  merely  the  wheel  on  a  fixed  arbor. 
Thus  it  was  necessary  to  return  to  the 
process  used  formerly,  but  even  this  was  not 
without  inconveniences.  The  chief  resulted 
from  the  spindle  turning  in  two  brass 
sockets  which  wore  them  more  or  less  quickly 
according  to  their  width,  and  then  the  wheel 
rocked  and  caused  a  disa^eeable  noise. 
Thus  recourse  was  had  to  split  bearings,  the 
only  method  to  employ  to  attain  perfection. 

With  this  object  two  oak  planks  lin. 
thick  were  cut  to  the  form  shown  by  Fig. 
69.  These  two  planks  were  jointed  to  the 
back  left  leg  of  the  bench,  one  inside,  the 
other  outside,  by  wooden  pins  marked  A. 
These  planks  were  made  long  enough  to 
inclose  the  two  legs  and  to  project  6in. 
beyond  the  front  one.  They  were  united  at 
thia  place  by  a  transverse  piece  of  wood  (B), 
or  of  iron  tapped  in  the  middle,  and 
receiving  an  adjusting  screw  (A,  Fig.  68),« 
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also  of  wood,  or  of  iron,  according;  to  the 
material  used  to  make  the  nut.  This  screw, 
having  its  head  shaped  so  that  it  may  be 
readily  held  by  the  hand,  has  its  point 
bearing  on  a  shoulder  plaoed  on  the  front  leg 
at  tlie  left  end  of  the  oench.  Figs.  68  and 
69  show  this  arrangement. 

The  two  planks  thus  arranged  have  deep 
notches  cut  in  their  upper  edges  near  the 
middle  to  receive  the  brass  bearings  with 
Y  notches.  Over  each  of  these  bearings  is 
fixed,  by  the  aid  of  four  screws,  a  bar  of  iron, 
carrving  in  its  middle  a  binding  screw, 
marked  S,  in  Figs.  68  and  69,  which  bears 
on  the  traverse,  also  of  brass,  which  serves 
as  the  top  bearing ;  see  Fig.  69. 

The  Wheel  In  Pront  of  the  Bench. 

The  fourth  manner  of  placing  the  fiy- 
wheel  in  front  of  the  bench  now  onlv  remains 
to  be  spoken  of.  We  proceed  in  almost  the 
same  manner  as  when  placing  the  fly-wheel 
above  the  lathe,  but  as  there  are  nevertheless 
essential  differences  to  be  noted,  new  ex- 
planations should  be  given.  The  column 
will  be  made  rectuigular,  instead  of 
octagonal ;  it  is  placed  upon  the  lathe-bed, 
and  fixed  there  with  two  strong  bolts,  shown 
in  Fig.  70.  It  may  be  notchea,  as  shown  at 
A,  so  as  to  sit  more  firmly  on  the  bed.  That 
part  of  this  column  which  proiects  from 
the  bench,  which  it  cuts  at  right  angles, 
should  be  1ft.  longer  than  the  n^us  of  the 
wheel.  It  will  be  mortised  right  through,  a 
length  of  about  9in.,  commencing  at  3in. 
from  the  end  of  the  column  (see  Fig.  70).  On 
each  side  of  the  mortise  wide  grooves  will  be 
made,  leaving  only  ^in.  of  wood  on  each  side 
as  a  shoulder.  Two  strips  of  wood  wiU  be 
fitted  after  the  stylo  described  above  in 
speaking  of  the  perpendicular  column,  and 
on  the  ^ges  of  these  strips  are  placed  two 
bearings  with  inclined  Y's. 

Fi^s.  71  to  75  illustrate  this  frame  and  the 
bearings,  &c.,  belonging  to  it.    Fig.  71  is 


the  bolt  which  fixes  the  frame  in  the  mortuf 
of  the  column  (Fig.  70)  at  the  required  pod' 
tion.  This  bolt  is  shown  in  Fig.  7o,  wiui  iti 
winged  nut  marked  N.  Fig.  72  shows  tl« 
inner  side  of  one  of  the  strips,  the  iacline^ 
y. notch  is  the  brass  bearisng,  the  square  holi 
is  to  receive  the  ball,  Fig.  71.  Fig.  73  showi 
the  reverse  side  of  the  other  strip.  Fig.  7^ 
is  the  iron  catch  which  confines  the  enc 
motion  of  the  fi^heel  spindle,  and  a  betteo 
notion  of  which  is  given  by  Fig.  65.  Fig.  7i 
is  a  top  view  of  the  two  strips  nxed  togewor 
N  being  the  winged  nut  of  the  bolt.  Fig.  71 

The  driving-wheel  spindle  should  nex 
be  turned  to  the  pattern  shown  by  Fig.  76 
The  iron  catch  will  be  made  and  fixed  ontb 
back  strip  by  a  countersunk  screw,  and  heli 
by  the  same  bolt  which  clamps  tiie  two  strip 
to  the  column,  and  fastens  the  bearinj 
against  the  pull  of  the  band. 

Inclined  Y*s  are  recommended — ^that  is  t 
say,  with  one  side  vertical,  which  will  b 
turned  to  the  direction  from  which  the  pw 
is  exerted — ^that  is  to  say,  towards  the  benck 
On  the  crank  side,  the  vertical  side  of  tii 
second  bearing  is  placed  in  the  oppost 
direction — ^that  is  to  say,  the  inclined  aid 
will  be  turned  towards  the  bench.  In  thi 
manner  it  will  be  impossible  for  the  fly whe< 
spindle  to  leave  the  right  angle,  because  i 
will  be  maintained  by  two  perpendicula 
faces.  This  exi>laiiation  will  be  easily  undei 
stood  by  attentively  examining  the  illustra 
tions  of  these  bearings. 

The  iron  catch,  Fig.  74,  prevents  M 
spindle  leaning  towards  the  wheel  side,  tb 
weight  giving  it  this  tendency.  This  catc 
furtiier  serves  to  give  a  twist  to  the  wheo 
and  by  this  means  to  guard  a^inst  the  ban 
nibbing  at  the  place  where  it  crosses,  th 
rubbing  heats  it  and  wears  it  cjuicklj 
This  last  described  method  of  plaomg  tfi 
wheel  is  used  only  for  putting  in  motio 
lathes  of  smaU  and  medium  size. 

In  all  these  details  it  has  been  omittc 
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to  speak  of  the  oonstniotion  of  driyiiig- 
'Whems,  of  placing  the  treadles,  of  the  radius 
at  whioh  the  orank-pin  should  be  placed 
where  the  core  is  attached,  which  connects 
with  the  treadle,  of  the  crank  arm,  and  of  the 
different  shapes  it  may  be  made.  It  has  been 
thought  that  all  these  accessories  were  already 
known  to  the  amateur;  the  illustrations 
will  make  up  for  what  is  wanting  in  the 
description.  Be^:inner8,  buying  their  tools 
complete,  or  haying  their  contriyanoes  made, 
do  not  need  to  know  them.  It  is  sufficient  in 
this  last  case  to  compare  the  object  they  wish 
to  buy,  or  which  they  ha^e  made,  with  the 
illustrations,  to  assure  themselyes  that  these 
haye  the  required  degree  of  perfection. 
Neither  haye  the  holes  and  funnels  made  in 
the  bearings,  or  placed  outside  of  them  to 

S'ye  passage  to  the  oil,  been  spoken  of.  AU 
ese  things  explain  themselyes ;  the  neces- 
,  sity  of  always  putting  oil  will  be  sufficiently 
apparent  not  to  need  recommendatibn.  There 
is  an  old  proyerb  which  says  oil  is  the  best 
workman.  Some  will  bore  through  the 
clamping  screws,  and  also  through  the 
bearing,  and  introduce  oil  by  this  method. 
Others  will  solder  to  the  inside  of  the  upper 
bearing  a  little  oil  sink  communicating  with 
a  smaU  crooked  hole  intended  for  Ihe  same 
purpose.  Others  establish  conducting  tubes. 
A  larger  number  simply  put  oil  to  the  joints. 
No  rule  is  laid  down  here  in  this  respect ; 
let  each  one  do  what  he  considers  appro- 
priate; as  lon^  as  oil  penetrates  to  all  the 
bearings,  all  will  go  well. 

There  is  stiU  a  rather  important  obseryation 
to  be  made :  it  is  that  the  caps  of  lalhes,  &c., 
which  haye  clamping  screws  throueh  tiiem, 
are  as  good  in  wood  as  in  iron ;  ana  in*Bpite 
of  the  makers'  objections,  I  accord  these  the 
preference.  A  well-threaded  bin^g  screw, 
tapped  into  knottjr»  cross-grained  wood,  is 
better  in  effect  tnan  when  the  nut  is  of 
iron ;  the  wood  has  an  elasticity  which  the 
iron  has  not.  The  best  proof  that  can  be  had 
of  this  is  that  a  lock-nut  is  wanted  for 
screws  in  iron,  and  binding  screws  working 
in  wood  haye  lasted  for  30  years  without  at 
all  loosening. 

TTaiyezBal  Poppet. 

When  the  driying- wheel  is  placed  in  one 
of  the  four  ways  which  haye  just  been 
explained,  the  next  thing  is  to  render  the 
lathe  uniyersal.  There  is  a  yery  simple 
method  of  accompliBhing  it.  A  short  demon- 
stration will  suffice  to  enable  this  to  be  done 
speedily. 

A  piece  of  elm,  or  of  any  other  wood  not 
subject  to  twisting,  such  as  walnut,  beech, 
and  wild  pear,  yery  dry,  is  made,  about  4iD. 
square,  and  of  a  length  equal  to  that  of  the 
poppets  of  the  running  mandiel  lathe.  At 
the  lower  end  of  this  piece  a  tenon  is  made, 
intended  to  go  in  the  space  between  the 
bearers  of  the  lathe,  and  to  be  fixed  there 
either  by  the  aid  of  an  ordinary  bolt  or  bj 
two  lateral  screws.  This  false  poppet  is 
shown  at  Fiff.  81 ;  its  upper  part  is  uiaped 
to  the  usual  form  of  tne  back  poppets  of 
running  mandrel  lathes.  To  this  poppet 
must  be  fitted,  by  amethod  already  enlained, 
two  brass  beaiings  haying  straight  v  notches 
if  the  driying-iSieel  is  aboye  or  below,  or 
haying  inclined  Y's  in  the  two  other  oases. 
Next,  the  upper  bearings  must  be  made  in 
the  following  shape:  If  the  flywheel  is 
aboye,  an  inyerted  Y;  or  a  plain  straight 
croespiece  in  the  three  other  cases.  These 
bearing  are  shown  enlarged  at  Eigs.  82  and 
83,  which  show  the  straight-mided  Y  and  the 
plain  croespiece  respectiyely.  The  position 
of  these  is  snown  in  "Fig.  81. 

It  is  understood  that  the  Y  bearings,  in 
those  cases  where  the  fl^heel  is  in  front  of 
or  behind  the  lathe,  will  be  placed  in  the 
following  manner :  In  the  first  case,  if  the 
flywheel  is  placed  on  the  left  of  the  column 
(it  must  be  remembered,  from  what  has  been 
said  aboye,  that  the  driving-wheel  can  be 
placed  on  either  side  of  the  column,  and  here 


it  is  supposed  to  be  placed  on  the  left)  the 
vertical  side  of  the  Y  in  the  back  bearing  of 
the  mandrel  will  be  turned  towards  the  fly- 
wheel, so  as  to  oppose  its  perpendicular  face 
to  the  pull  of  the  ariying-band,  and  the  front 
bearing  will  be  reyereed.  These  positions 
will  he  reyersed  if  the  driying-wheel  be 
placed  according  to  the  second  supposition — 
that  is  to  say,  on  the  right  of  the  column. 

It  is  obseryed  that  in  this  position  of  the 
driying-wheel,  trouble  is  sayed  if  the  false 
poppet  is  made  in  part  of  the  horizontal 
column  itself,  in  such  a  way  that  all  the 
apparatus  may  be  taken  off  at  once,  and  is 
fixed  to  the  bench  only  by  means  of  two 
bolts,  as  shown  in  Fig.  70,  or  by  some  similar 
method.  When  eyerything  is  thus  placed, 
the  cap  for  the  false  poppet  is  made  xrom  a 
piece  of  the  same  wood  cut  with  the  grain ; 
it  is  fixed  on  the  poppet  by  four  good  screws, 
and  two  screws  with  win|^  or  flat  heads  are 
made  to  pass  through  it  just  aboye  the  bear- 
ings, and  to  press  on  them. 

The  Xandrel  for  False  Poppet. 

The  mandrel  should  now  be  turned.  After 
haying  preyiously  taken  its  dimensions  with 
the  calipers,  this  mandrel  will  be  made  to  the 
shape  snown  in  Fig.  84.  A  is  the  tail-end, 
screwed  to  take  tne  hexagon  nut,  which 
secures  the  pulley  E,  Fig.  49.  B  is  the 
square  on  which  this  pulley  is  placed.  C  is 
the  back  neck.  D  is  tne  central  part  of  the 
mandrel  left  the  full  diameter  of  the  round 
rod  from  which  it  is  made.  S  is  the  front 
neck.  F  is  the  square  on  which  is  mounted 
the  driyer,  Fiff.  87.  G  is  the  threaded  nose 
end,  on  whicA  may  be  screwed  the  cone 
point,  Fig.  85,  or  the  hexagon  nut,  Fig.  88. 
The  nose  is  drilled  up  and  Sipped  internally 
to  receiye  such  cone  points  as  that  shown  at 
Fig.  86. 

The  moyable  cone  points,  Figs.  85  and  86, 
may  be  screwed  upon  or  in  the  mandrel,  or 
may  be  fitted  oomcally.  One  may  eyen  be 
turned  on  the  end  of  toe  mandrel  itself,  but 
this  is  less  conyenient.  For  this  purpose 
care  must  haye  been  taken  to  weld  a  piece  of 
steel  to  the  end  intended  for  the  front.  This 
mandrel,  either  in  boring  and  threading  the 
inside,  or  to  giye  the  final  finish  to  the  steel 
cone  point,  should  be  finished  with  the  grayer 
when  turning  in  its  own  bearings.  The  cone 
point,  if  this  is  welded  to  the  end,  is  after- 
wards hardened  and  tempered  to  blue  colour. 

The  square  part  £  should  be  filed  straight 
with  ahirp  comers.  A  plank  of  hard  wood 
is  placed  on  this  square,  and  next  to  this 
plank  a  rin^  of  iron  or  brass,  then  the  bind- 
ing nut.  It  is  also  well  to  put  a  similar 
ring  on  the  square  before  puttuig  the  plank 
upon  it;  it  will  serye  as  a  foundation  to 
screw  against.  The  square  part  F  is 
intended  to  take  the  driyer,  Fig.  87. 

The  whole  poppet  being  thus  prepared,  the 

r'  idle  is  placed  on  the  lathe-bed  so  that 
plank  which  has  just  been  spoken  of  is 
towards  the  right,  and  the  x«st  being  placed 
near  it,  it  is  turned  in  one,  two,  or  three 
grooyes  of  different  sizes  according  to  the 
thickness  of  the  plank. 

This  apparatus  may  be  used  for  aU 
purposes ;  but  to  accelerate  or  HifnimA  the 
rotary  motion,  care  must  be  taken  to  make 
the  pulleys  of  different  sizes,  but  always  so 
that  the  one  most  habitually  used  shall  be 
fiye  times  smaller  in  diameter  than  the 
driying-wheel ;  the  others  larger  or  smaller 
aocordmg  to  circumstances.  The  speed  of 
the  flywheel  can  also  be  diminished  by  add- 
ing a  ring  smaller  than  the  rim. 

In  shaping  the  pulley  and  the  wheel  care 
must  be  taken  to  make  the  grooyes  Y- 
shaped,  and  not  rounded  at  the  bottom  as 
certain  authors  adyise.  This  last  method 
exacts  a  much  greater  tension  of  the  band, 
which  slips  in  the  half*round  grooyes, 
instead  of  wedging,  as  it  does  in  the  Y  fiist 
named. 


THE    OPTICAL     LATITBBN  :    ITB 
COVSTBXrcnON  AHB  irBB.-IT. 

By  Chas.  a.  Fabxxr. 

The  Front  Fittings  of  the  Lantern— The 
Stage-Plate— The  Outer  Plate  of  SUda* 
Staffo— The  Inner  Spring'  Plate—PitUag 
Stages  Together— Attaching  OomplttaA 
ProntB  to  Lantern  Body. 

THE  lantern  body  will  now  be  ready  for  the 
front  fittings,  induding  the  stage-plate, 
alide-Btages,  and  condenser  cells.  It  may  le  mM 
with  regard  to  the  stages  that  it  will  be  abeolately 
necessary  to  employ  professional  aid  to  a  oertaiD 
extent,  unless  the  amateur  is  well  acqnsinted 
with  the  operations  uxTolved,  and  is  likewise  in 
possession  of  the  requisite  tools  for  their  perfona- 
ance.  For  the  benefit  of  those  of  our  readen 
who  may  prefer  to  purchase  the  fronts  ready 
made  from  a  firm  of  repute,  it  may  be  stated  tMt 
Messrs.  T.  S.  and  W.  Taylor,  Slate  Woiks, 
Leicester,  supply  blunial  brass  fronts  vith 
adjustable  slide  stages,  open  at  the  top  and  sidsa 
to  take  any  form  of  slide  or  tank,  with  fittings 
for  4in.  or  Hm.  condensers  at  the  following 
prices : — With  single  tubes,  as  abore  described, 
£1  18s. ;  with  double  draw- tubes,  as  above 
described,  £2  8b.;  with  triple  draw- tubes, 
£2  18s. ;  and  a  rolling  curtain  can  be  added  to 
either  of  the  above  at  an  extn  charge  of  6s.  Kr. 
Tyler,  of  48,  Waterloo-road,  8.E.,  supplies  tin 
staffes  with  front  o.g.  tubes  for  a  binnis], 
including  four  uprights,  screws,  and  binding 
screws  at  27s.,  or  the  same  in  bnuM,  75a  Of 
course,  if  the  reader  is  able  to  tiurn  and  mill  the 
work  and  make  these  fronts  entirely  himself,  it 
will  effect  a  considerable  saving  in  the  expense; 
but  if  the  lathe- work  and  more  difficult  portioBS 
have  to  be  placed  in  the  bands  of  a  prof essioosl, 
it  will  be  found  almost  as  economioai  to  purchase 
them  ready  made. 

The  reader  is  strongly  advised  to  employ  biass 
in  preference  to  iron  or  tin  in  the  oonstmctioB  of 
the  stages,  as  this  metal  is  easier  to  work  ssd 
capable  of  a  high^  degree  of  finish  than  either 
of  the  former,  although  it  must  be  sidd  thai  iroa 
stages  look  very  well  if  carefully  finished  and 
nicely  japannea.  Bdtore  entering  into  the,woik 
involved  m  making  the  brass  fronts,  it  may  be 
stated  that  suitable  sheet-brass  ready  for  use  will 
cost  from  8d.  to  lOd.  per  pound,  according  to 
thickness,  and  drawn  brass  tubing  28.  6d.  p«r 
pound,  or  ordinary  lOd.  per  pound.  When  par- 
chasing  the  metal  it  is  simply  necessary  to  givs 
the  dimensions  of  the  sheet  ox  brass  or  diameUr 
and  length  of  the  tube  required,  which  "^^ 
accordingly  cut  off  and  charged  for  by  weight 
The  foUowin^  metal  warehouses  stock  plateir 
rods,  and  tubing  in  all  sises  and  thicknesses:— 
Messrs.  Smith  and  Sous,  29-33,  St.  John's^usre, 
ClerkenweU;  Messrs.  SUnton,  21,  Shoe-lana 
Fleet-street,  £.0.;  and  Messrs.  Cotton  and 
Johnson,  Orafton-street,  Soho.  . 

For  the  stage-plates,  which  are  shown  jomsd 
together  by  a  pair  of  hinra  in  Fig.  20,  a  coapis 
of  fiat  brass  plates,  free  from  ilaws  or  otbdr  iffl' 
perfection,  will  be  required.  Each  of  w^ 
should  measure  8|in.  by  6in.,  and  iin.  thi^ 
Before  working  upon  the  metal,  select  the  oe« 
side  and  proceed  to  polish  thia  up  to  a  o^™J 
extent  by  rubbing  the  way  of  the  grain  with  No.  V, 
emery  cloth— or,  better  still,  pumioe-stone.  or 
blueetone  and  water— until  a  good  dead  sum 
has  been  obtained,  the  final  poluh  being  left  ns^ 
after  it  has  been  worked  up.  Thus  prepared,  sMj 
that  the  plate  is  quite  square  and  true,  then  mail 
a  centre-punch  mark  at  4jin.  from  one  end, 
by  means  of  a  pair  of  compasses  strike  oat 
curcle  4iin.  in  diameter,  afterwards  cuttmg 
circular  aperture  this  size  in  a  UUhe  hariojrio^^ 
able  acconmiodation  for  turning  a  plate  of  ^ 
dimensions,  as  it  is  absolutely  neoessaxr 
these  drcles  should  be  perfectly  true  and  dsaxu; 

cu*^. 

If  the  reader  neither  possesses  nor  has 
to  a  suiUUe  lathe,  there  should  be  no  difficul^ 
finding  an  engineer  willing  to  execute  a  ]0D 
this  description  cheap.    When  the  aperture  r 
been  cut,  the  two  comers  of  the  plate  »^?  , 
roughly  shaped  out  by  means  of  a  <»»  c^^J^ 
after  which  they  may  be  oaref uUy  smootbed  J'' 
a  file,  at  the  same  time  filing  the  edge>  oiu 
plate  on  all  sides.    They  may,   of  ,J»^av. 
rounded  or  left  quite  square,  acoordmg  to  w 
taste  of  the  maker.    The  "tage-plate  wiU  a^ 
be  ready  for  the  collar  or  oeU  to  hoUtheooo^ 
densen.     For  this  obtain  a  IJin.  T^f^'^Z 
brass  tubing  4iln.  in  diameter,  and  then  caw 
follvtrue  up  both  ends  of  this  in  a  lathe,  or, " 
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pntgmdty  this  can  he  done  by  means  of  a  file, 
caifbeinff  taken  not  to.  file  more  off  one  part 
thin  another,  aa  thia  wonld  leave  it  lopsided.  A 
otthaii  of  this  kind  can,  however,  be  obviated 
\j  frtqas&tly  testing  the  tubing  on  a  perfectly 
krel  mriaoe.  When  the  edges  have  beien  tmed 
ap,  the  ooUar  most  be  made  to  fit  accurately  into 
thi  ipertare  in  the  stage-plate,  with  tiie  edge  of 
tb»  tabs  flush  with  the  outer  surface  of  the  plate, 
ifter  which  the  two  are  brazed  together  in  the 
ioilowtBg  manner. 

Rnt  rub  up  some  lump  borax  with  water  on  a 
piiet  of  dean  slate  until  it  is  as  thick  as  cream ; 
thn  file  both  edges  of  the  proposed  joint  in  order 
to  aipose  a  bright  band  of  metal,  and  carefully 
fit  them  together  in  the  position  they  are  in- 
tended to  occupy  when  finished,  after  which 
^ont  some  of  the  borax  and  water  round  the 
jo&t  by  means  of  a  feather,  and  sprinkle  a  small 
^Motttj  of  spelter  round  the  junction  of  the 
iibe  and  the  plate.  II  the  whoJe  is  now  heated 
om  a  dear  coke  or  charcoal  fire  which  has  been 
viO  blown,  the  borax  wiU  be  seen  to  froth  and 
mil  up,  presently  sinking  down  again,  and 
«iBng  the  solder  to  fuse  mto  the  joint,  and 
Urn  sSect  a  union  of  the  two  parts.  The 
9f9ntioa  will  now  be  oomnleted,  and  after 
img  been  allowed  to  cool  sufficiently,  the 
jfliai  mavbe  filled  and  cleaned  ujp,  when  it  should 
jmeat  the  appearance  of  a  thin  line  of  metal 
nrcely  distingmshaUe  from  the  suxrounding 
■rfioe.  In  brazing,  it  is  neoeesary  to  have  a 
neh  peater  heat  than  would  be  required  for 
soft-aolaering ;  therefore  it  will  be  useless  to 
iltanpt  to  get  a  good  sound  joint  unless  a 
povvM  source  of  heat  has  first  been  obtained, 
taAbkgMnr  up  the  fire  it  is  of  first  import- 
isM  tut  it  would  be  blown  p^ectly  clear,  as  a 
wBok^  fire  wiU  effectually  mar  any  chance  of  a 
famjomt.  A  gas  blowpipe  may,  of  course,  be 
Med  if  more  convenient ;  out  it  will  require  to 
be  worked  by  a  foot-blower  in  order  to  get  suffi- 
obI  blast.  A  great  many  amateurs  experience 
tdifficnlty  in  brazing  articles  together  by  Uxe 
lid  of  spelter,  aa  this  frequently  refuses,  to  run, 
«peihaps  bums  up  if  a  blowpipe  fiame  is  used. 
Taon  who  have  experienced  this  difficulty  should 
tmlojr  a  solder  composed  of  11  parts  pure  silver 
aa  13  parts  oopper,  using  bonuc  as  a  flux  as 
«bo?f  directed.  This  will  oe  found  far  superior 
to  that  usually  sold  aa  silver  solder,  and  it  is, 
■mover,  easier  for  an  amateur  to  work.  Some 
varbnsu  prefer  to  flle  up  the  solder  and  mix  it 
thh  a  paiie  of  borax  before  applying  it  to  the 
yoini  If  the  reader  is  a  fair  hand  at  soft- 
vidsriag,  and  this  is  his  first  attempt  at 
Ung,  it  will  be  found  an  economical  pma  to 
mdiia  fint  upon  a  couple  of  spare  pieces  of 
M,  in  order  to  gain  that  unwritten  knowledge 
vUeh  &Us  to  the  lot  of  everyone  who  perse - 


,  To  retnm  to  the  stage-plate.  In  actual  work, 
iiwOl  be  necessary  to  make  this  collar  to  fit  the 
«n  in  which  the  condensers  are  mounted.  The 
^^osuions  given  are  in  accordance  with  the  usual 
•Mof  4m.  condenser  mounts.  If  unable  to  get  the 
Mrn^  of  the  exact  size  required,  it  wiU  be  found 
^dmble  to  f^  the  next  size  larger,  and  cut  a 
ft»  oat  of  this  and  braze  together  again.  When 
tti  ooQar  has  been  fitted  to  the  stage-plate,  an 
L-tbaped  slot  should  be  filed  in  the  upper  edge 
<i^  ill  sad  then  the  condensers  should  be  pushed 
iito  tba  collar  for  the  position  of  the  short  arm 
l(  tbe  [.  to  be  marked  on  the  condenser  cell, 
vUdi  is  then  withdrawn  for  a  hole  to  be  drilled 
|i>d  tapped  where  marked,  suffident  to  take  the 
M  of  a  short  brass  screw,  which  is  screwed 
■to  tiie  cell,  thus  forming  »  bayonet  catch  for 
■KQiiDg  the  condensers  in  the  collar.  This 
kmoet  catch  is  a  necessary  precaution  :  other- 
Jvs,  wbtfo.  the  apparatus  is  folded  into  the  case 
vtoaaiit,  the  condensers  would  be  apt  to  fall 
>ifco(  the  collar  and  get  broken.  To  secure  the 
^■dmer  pn  position  it  is  pushed  into  the 
Jwwiih  the  screw  head  passing  though  the 
«9tiidiiial  dot,  when  a  sUght  turn  to  the  right 
flttaithe  screw  head  to  pass  to  the  end  of  the 
dMtetana  of  the  L- shaped  dot,  thus  serving  to 
■>ibcoi  seeurdy  in  the  collar. 

Haring  provided  the  stage-plate,  the  next 
Fjeotdiag  will  be  to  make  the  outer  plate  of  the 
«s-itage,  which  carries  the  objective-tube.  For 
In  we  ahftU  require  a  flat  plate  of  brass  Jin. 
vtk,  auasoring  6in.  by  6Jin.  Previoudy  to 
Tmig  on  the  plate,  the  suiface  should  be 
toobghtop  to  a  smooth  and  even  semi-polish,  by 
y^Mofsaegy  cloth ;  after  which  the  edges  are 
yswd  and  the  eomers  rounded  off  by  tne  use 
■kodldchisd  and  file,  as  before  directed.  Thus 


prepared,  make  a  centre -punch  mark   in   the 
middle,  and  with  the  compasses  strike  out  a  4in. 
cirde,  then  mount  the  plate  in  a  lathe,  with  the 
head  centre  pushed  forward  until  it  touches  the 
punch-mark  in  the  plate,  when  the  latter  may  be 
clamped  up  seeurdy,  and  sufficient  brass  removed 
to  f  onn  a  circular  aperture  of  the  required  dze. 
Now  i  procure  a  Sin.  length  of  brass  tubing,  4in. 
in  diaimeter,    and  another   piece  of  the  same 
length,  which  will  just  fit  and  slide  over  this  in 
tdesoope  laahion.      Drawn   tubing   should   be 
obtained  for  this  purpose,  aa  it  is  necessary  to 
have  the  interior  quite  smooth.     If  unable  to 
procure  a  tube  which  wiU  move  stiffiy  over  the 
other,  it  will  be  requisite  to  get  the  nearest  size 
larger,  and  cut  a  piece  out  of  this  in  order  to 
bring  it  to  the  diameter  needed,  afterwards  twist- 
ing a  piece  of  iron  binding- wire  round  each  end 
for  the  purpose  of  holdii^  the  seam  toffether 
while  it  is  being  brazed  in  the  manner  before 
described.  Supposing  that  the  tube  is  only  a  trifle 
too  large,  it  may  be  put  in  a  lathe  and  suffident 
metal  removed  to  bnn^  it  to  a  suitable  nze^  to 
allow  of  its  moving  stiffly  over  the  other  tube. 
This  tube,  which  may  be  called  the  draw-tube, 
can  now  be  placed  aside,  as  it  wiU  not  be  re- 
quired again  at  present.    Now  take  the  other 
smaller  tube,  ana  after  having  turned  up  both 
enda  quite  true  in  a  lathe^  proceed  to  flt  it  into 
the  opening  previoudy  cut  m  the  metal  plate,  and 
when  it  has  been  accuratdy  adjusted,  carefuUy 
clean  up  the  edges  of  the  tuM,  and  the  aperture  in 
the  metal  plate,  then  apply  some  solder  and  flux, 
and  braze  the  two  togetiier,  afterwards  filing  off 
any  superfluous  metal,  in'  order  to  form  a  aean 
and  neat  joint.     We  shall  now  require  four 
soiall  Uin.  bolts  and  nuts  similar  to  Fig.  22, 
also  a  4in.  length  of  tubing  of  suffident  diuieter 
to  easily   take   the  stems  of  these  bolts.    On 
returning  to  the  work,  drill  a  hole  through  each 
comer  of  the  brass  plate  in  the  podtion  indicated 
in  Fig.  21,  and  just  large  enough  to  take  the 
heads   of  these  bolts,  then  pla^  this  plate  in 
position  on  the  stage-plate,  previously  described, 
and   mark  and   drill   four   holes  of  the  same 
diameter,  after  which  tiie  tubing   is   cut  into 
four  lin.  lengths,  and  filed  up  true,  the  stages 
being  afterwards   clamped   together  by  means 
of  these   four   bolts,  with  a  short  length  of 
tubing  between  each,  in  order  to  leave  the  stage 
lin.  wide  on  all  ddes.    If  preferred,  these  sup- 
porting rods  may  be  formed  of  lin.  lengths  of 
fin.  stout  brass  tube,  to  eadi  end  of  which  a 
small  brass  nut  is  hard-soldered,    the   screws 
belonging  to  the  nut  being  screwed  into  the  latter 
when   the   stages   are  damped  together.     Of 
course  anyone  posseasinff  suitable  taps  can  cut  up 
four  lenguis  of  brass  roo,  and  drill  and  tap  a  hole 
longitudinally  at  each  end  for  the  reception  of  a 
suitable  brass  screw ;  but  the  average  amateur 
will  have  to  remain  content  with  either  of  the 
above  plans. 

For  the  convenience  of  writing  the  work  baa 
been  pushed  on  a  Uttle  too  quick,  as  it  will  be 
necessary  to  provide  the  stage  with  the  spring 
plate,  Which  retains  the  dides  in  position* 
this  being  dipped  on  to  the  stage  before  the 
plates  are  screwed  together.  For  this  we 
shall  require  a  sheet  of  brass  i'«in.  thick, 
measurintf  5  Jin.  by  T^in.,  the  metal  being 
hammered  out  perfecUv  flat,  and  then 
roughly  shaped  bv  a  cold  chisel  to  the  form 
of  Fig.  23,  an  ouUine  having  been  previoudy 
drawn  on  the  plate  by  means  of  a  sharp  point,  a 


half-round  and  flat  file  being  afterwards  used  to 
smooth  the  brass  to  the  exact  outline.    When 
this  has  been  done,  make  a  centre-punch  mark 
in  the  middle  of  the  plate,  and  wiUi  the  oom- 
passM  strike  out  a  circle  3}in.  in  diameter,  after- 
wards mounting  the  plate  in  a  lathe,  and  cutting 
a  circle  this  size  as  before  described,  after  wMdi  a 
hole  ia  drilled  through  each  oomer  of  sufficient 
size  to  allow  of  the  plate  beinsr  readily  did  on  to 
the  supporting  rods  of  the  slide-stage.     A  l^in. 
ring  ox  brass  tubing   3|in.  in  diameter,  should 
now  be  trued  up  carefully  in  a  lathe,  and  then 
brazed  or  soldered  into  the  opening  in  the  sfoing 
plate  just  described.    As  this  plate  will  ndther 
be  suDJected  to  great  heat  nor  rough  usase,  it 
will  be  found  sufficient  to  soft-soldOT  the  oraas 
ring  to  the  metaL  In  doinff  this  it  will  be  neces- 
sary to  flle  both  surfaces  ox  the  metal  untQ  quite 
dean,  after  which  they  are  separatd^  tinnM  by 
moistening  them  with  soldering  spirit  (chloricfe 
of  zinc  dissolved  in  unsweetened  gm  to  satura- 
tion, or,  if  preferred,  ordinary  s(ddering  fluid 
can   be    employed),  and  then  running  a  line 
of  soft   solder   round   the  parts   to  be  tinned 
by  means    of   a  copper   bit.     Thus  prepared, 
the  tube   is   fitted   into   the   circular  aperture 
in  the    plate,    and   some   spirit   is  run  round 
the  proposed   joint   b^   means    of  a  feather, 
after  which  the  whole  is  held  firmly  in  a  pair  of 
pliers  over   the  flame  from  a  Bunaen  burner, 
which   will   cause  the  solder  to  melt  and  run 
round  the  tube,  thus  forming  a  firm  joint.  When 
a  dulling  of  the  surface  indicates  that  the  solder 
has  set,  the  plate  may  be  plunged  in  cold  water, 
and  all  tracea  of  the  spirit  washed  away,  any 
superfluous  solder  beinp^  afterwards  filed  off  in 
order  to  leave  a  neat  joint.    Before  the  plate  ia 
slipped  on  the  stage,  it  will  be  requidte  to  pro- 
vide it  with  springs  for  the  purpose  of  forcing  it 
agidnst  the  sta^-plate.    A  couple  of  strips  of 
springy  brass  }m.   wide,  bent  to  the  form  of 
Fig.  24,  and  riveted  one  on  either  aide  of  the 
centrad  tube,  will  be  found  suffident ;  or.  if  pre- 
ferred, these   springs  may  be  formed  of  spiral 
coils  of  moderatdy-stout  bird-cage   wire    Dent 
round  an  ordinary  cedar  pencil,  or  somethmg 
the  same  diameter  as  the  rods  of  the  stage-plate, 
in  order  to  form  four  strong  spiral  springs.    One 
of  these  uoils  of  wire  should  be  dipped  on  to 
each  of  the  rods  before  the  outer  plate  or  front 
is  screwed  down.    It  will  be  readily  seen  that 
the  spring-plate  thus  adjusted  will  be  capable  of 
holding  any  form  of  sliae  firmly  in  the  stage. 

A  couple  of  pieces  of  i^in.  sheet  brass  should 
now  be  filed  up,  to'  form  two  slotted  plates  the 
aame  size  and  shape  as  Fig.  26,  and,  when  realy, 
these  are  to  be  soldered  one  on  dther  dde  of  toe 
stage-plate,  aa  will  be  seen  by  reference  to  the 
cuts.  Outline  the  podtion  for  each  slotted  arm 
on  the  back  of  the  stage-plate,  then  scrape  or  file 
each  surface  to  be  soldered,  and  sprinkle  with 
solder  and  spirits,  afterwards  heating  over  a 
Bunsen  flame  until  the  solder  runs  and  covers 
the  allotted  space,  guiding  it,  if  needful,  by  means 
of  a  heated  soldering  iron.  The  parts  are  now 
rinsed  in  dean  water,  then  bmdied  over  with 
some  fresh  soldering  spirit,  and  fl^aia  hdd  over 
the  flame  until  it  causes  a  union  of  the  two  parts, 
after  which  the  plate  is  swilled  in  cleaii  water, 
and  the  soldered  portion  trimmed  up  with  a  flle. 
As  the  process  of  soldering  will  have  annealed  or 
softened  the  dotted  plate,  it  will  be  an  ea^ 
matter  to  bend  it  up  to  right  angles  in  the  posi- 
tion it  is  intended  to  occupy. 
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The  stage  plates  shonld  now  be  provided  with 
a  pair  of  hinges,  by  which  they  are  joined 
together  in  the  middle  prior  to  being  screwed  to 
the  woodwork  ai  the  lantern  front.  Suitable 
hinges  for  this  purpose  can  be  obtained  from  Mr. 
E.  G.  Plait,  Birkbeck  Works,  fiirkbeck-road, 
Kingiland,  N.E.  The  hinges  required  will  be 
No.  3  in  hia  list,  price  8d.  per  pair.  These 
hinses  will  require  to  be  drilled  and  countersunk 
in  we  middle  to  take  the  heads  of  four  j^in.  brass 
screws,  after  which  they  can  be  soldered  to  the 
under- side  of  the  stage  plates  in  the  position 
shown  in  Fig.  20,  soft  solder  being  sufficiently 
strong  for  this  pnxpose.  The  outer  leaves  of 
each  hin^,  also  the  under- sides  of  the  stage 
plates,  will  require  to  be  first  cleaned  with 
emery  cloth,  and  then  coated  with  soft  solder  by 
putting  a  few  scraps  of  solder  and  some  spirit  on 
the  metal,  and  then  heating  this  over  a  Bunsen 
flame  until  the  solder  has  covered  the  required 
space,  after  which  the  spirit  is  bnuhed  away  by 
means  of  an  old  tooth-brush  and  some  cold 
water.  Some  fresh  spirit  is  now  applied  to  the 
tinned  surfaces,  and  Uiey  are  held  in  close  con- 
tact over  the  flame  by  means  of  a  pair  of  pliers, 
which  will  soon  cause  a  nnion  of  the  two  metals, 
and  squeeze  out  any  superfluous  solder  from  the 
joint,  the  soldered  portions  being  aiterwaids 
rinsed  in  water,  and  any  extraneous  solder 
cleaned  off  by  an  old  file.  When  tiie  two  stages 
have  been  joined  together  in  the  manner  above 
described,  they  should  be  screwed  on  to  the 
front  of  the  lantern  by  means  of  four  ^in.  brass 
screws  driven  through  each  hinge. 

A  couple  of  milled  screws  and  nuts,  No.  61  in 
Mr.  Fh^'s  list,  price  5d.  each,  wHl  now  be 
required.  Shallow  holes  must  be  bored  in  the 
side  of  the  lantern  bodv,  'sufficient  to  take  the 
bushes  of  the  screws,  wnich  are  screwed  into  the 
woodwork  in  a  suitable  ^sition  behind  the 
slotted  arm,  in  order  that  miUed  screws  working 
in  the  slots  will  securely  damp  the  latter  In  any 
desired  position. 

If  preferred,  the  ordinary  regulating  nuts  and 
screws  may  be  used  for  the  stage  plates,  in  place 
of  the  slotted  arm  above  described.  Perhaps  tiie 
cheapest  house  from  which  to  obtain  ti^ese  nuts 
and  screws  would  be  Messrs.  D.  Noakes  and  Son, 
Billingsgate-Btreet,  Greenwich,  who  undertake 
to  suppljT  amateurs  with  parts  of  lanterns,  like- 
wise castings  of  brasswork,  which  are  charged  at 
2s.  per  lb.  These  regulating  screws  consist  of 
an  ordinary  threaded  screw,  about  Uin.  long, 
which  is  riveted  to  a  circular  plate  of  brass  of 
about  an  inch  in  diameter,  the  latter  being  pro- 
vided with  cotmtersunk  holes,  through  which 
screws  may  be  driven  for  the  purpose  of  attach- 
ing it  to  the  lantern  body,  and  a  couple  of  loose 
imiled  nuts  travel  along  the  threaded  screw  with 
the  stage-plate  between  them  when  in  use.  In 
affixing  the  threaded  screw  to  the  woodwork  it 
will  be  necessary  to  first  sink  a  hole  in  the  wood 
by  means  of  a  centre-bit  of  a  suitable  size, 
sufficient  to  take  the  circular  foot-plate  attached 
to  the  screw,  which  may  then  be  secured  in 
position  by  three  fin.  brass  screws  to  each  one. 
A  |in.  hole  will  have  to  be  drilled  at  each  of  the 
rounded  comers  of  the  stage- plates  in  order  to 
take  the  stems  of  the  threaded  screws. 
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The  Soiu 


• 

Souths. 

At  Greenwich  Mean  Noon. 

■s 

1 

Bight 
Ascen- 
sion. 

Declina- 
tion 
South. 

Sidereal 
Time. 

h.  m.     s. 

hu  m.  s. 

e     »       « 

h.  m.    B. 

1 

11  49  42-10^,. 

12  29  26 

3  10  47 

12  39  43-67 

6 

11  48  10-66,, 

12  47  37 

6    6  60 

12  69  26-43 

U 

U  46  48-63  „ 

13    6  68 

7    1  16 

13  19    9-20 

16 

11  46  38*17  „ 

13  24  30 

8  63  16 

13  38  61-97 

21 

11  44  42-13  „ 

la  43  17 

10  42    4 

13  68  34-74 

26 

11  44    2-89  „ 

14    2  20 

12  26  66 

14  18  17-62 

31 

11  43  42-26  „ 

14  21  43 

14    7    2 

14  38    0-29 

The  method  of  find  the  sidereal  time  at  mean 
noon,  at  any  other  station,  will  be  found  on 
p.  367  of  Vol.  LU. 

Solar  activity  being  now  thoroughly  re- 
Oztabliahed,  the  sun  should  be  examined  on  every 


Occxiltations  of  (and  Near  Approaches  to)  Fixed  Stars  by  the  Uoon. 


6 

16 
20 
20 
21 
22 
23 
23 
27 
27 


6 

TS 

£ 

Star's  Name. 

•** 

1 

B  AC  6109 

6 

30  Fisdum 

6 

B  AC  1242 

6 

99Tauri 

6 

103  Tauri 

6 

139  Tauri 

H 

39Geminorum 

6 

40  Geminorum 

6 

BAC3679 

6 

t  Leonis 

6 

1   . 

Disappear- 

Moon's 

ance. 

TiimK 

|> 

h.    m. 

0 

6    27  p.m. 

Dark 

75 

6    60     „ 

Dark 

114 

tl    36  a.m. 

0.0>Xi. 

166 

11    66  p.m. 

Bright 

8 

4    64  a.m. 

Bright 

92. 

•12      4    „ 

N.byW. 

347 

12      9    „ 

Bright 

60 

12    24    „ 

Bright 

100 

tl     56    „ 

S.S.W. 

197 

3     48     „ 

Bright 

193 

Beappear- 
ance. 


e 
42 

160 

164 

48 

61 

30 

104 

144 

237 

232 


h.  m. 
J7  25  p.m. 
6  27    „ 

12  28  a.m. 
6    6   „ 

110   „ 
129   „ 


3  57 


>i 


Moon's 
limb. 


Bright 
Bright 

Dark 
Dark 

Dark 
Dark 

Dai4c 


fl^  I  8     J 


317 
189 


312 
251 

288 
249 


280 

211 

331 

291 


208      247 


t  Near  approaches.  %  The  Moon  has  set. 

An  illustrated  explanation  of  the  above  table  wUX  be  found  on  page  307  of  Vol.  LII. 

Jupiter's    Satellltea. 


1 
1 
1 
1 
2 
3 
3 
6 
6 
6 
7 
7 

i 

7 

8 

8 

8 

8 

8 

8 

9 

10 

10 

10 

10 

12 

13 


I 
1 


I 
I 
I 

n 
n 
II 
n 
in 
in 

IV 

I 
I 
/ 
I 
I 
I 
I 
I 
I 
II 
I 

II 
n 
n 
u 
in 
III 


hi 


Shi 

TrE 

ShE 

OoD 

EcK 

TrE 

ShE 

OcD 

EcB 

TrI 

Trl 

Shi 

Tr£ 

OcD 

EcB 

Trl 

Shi 

TrE 

ShE 

OcD 

EoB 

Trl 

Shi 

TrE 

ShE 

OcD 

OeM 


6 
7 
8 
9 
1 
6 
8 

,7 
1 

11 

12 

1 

2 

9 

12 

6 

7 

9 

10 

11 

7 

6 

7 

9 

10 

10 

1 


62 
31 
10 

1 

7 
49 
11 

3 
21 
44 
33 
18 
61 
60 
63 
59 
47 
17 

5 

19 
22 
17 
67 

9 
49 
30 
64 


B. 


F.M. 

tf 
}| 
»» 

34*  « 

P.M. 
>) 

r.ic. 

A.M. 

tt 

i> 
F.M. 

23*" 
r.M. 

>» 

it 
>» 
II 

12„ 
II 
II 
II 
11 
II 

A.M. 


13 
14 
14 
16 
15 
15 
16 
15 
16 
16 
16 
16 
17 
17 
17 
17 
17 
18 
19 
20 
22 
22 
22 
23 
23 
23 


/// 

I 

I 

IV 

I 

I 

I 

I 

// 

I 

III 

I 

/ 

I 

II 

II 

II 

II 

II 

III 

I 

1 

I 

I 

IV 

III 


P4  B 


JScD 

Trl 

OcD 

EcB 

Trl 

Shi 

TrE 

ShE 

OcD 

OcD 

ShE 

EcB 

TrJS 

ShE 

Trl 

Shi 

TrE 

ShJS 

EcB 

OeD 

OeD 

Trl 

Shi 

TrE 

TrE 

TrE 


H. 

M. 

B. 

Day  of 

Month. 

1 
1 

2 

10 

49*- 

23 

I 

2 

19 

If 

23 

in 

11 

38 

P.M. 

23 

I 

6 

68 

62„ 

23 

III 

8 

46 

II 

24 

IV 

9 

42 

II 

24 

I 

11 

4 

1 
II 

24 

1 

12 

0 

II 

24 

I 

1 

39 

A.M. 

24 

I 

6 

6 

P.M. 

24 

II 

7 

31 

II 

25 

// 

9 

17 

43„ 

26 

I 

6 

31 

II 

26 

II 

6 

29 

II  1 

26 

II 

8 

39 

II 

28 

// 

10 

86 

91 

30 

I 

11 

32 

M    1 

30 

III 

1 

27 

A.M. 

30 

I 

7 

37 

49'« 

30 

III 

2 

0 

A.M. 

31 1 

III 

1 

26 

II 

31 

/ 

10 

34 

P.M. 

31 

I 

11 

38 

ft 

31 

I 

12 

63 

JL.M. 

31 

I 

7 

7 

P.M. 

31 

IV 

7 

16 

II 

1 

31 

I 

S  d 


OcD 

Shi 

EoB 

ShE 

Shi 

Trl 

Shi 

TrE 

ShE 

Trl 

Shi 

EcB 

OeD 

EcB 

ShS 

Trl 

Trl 

OcD 

TrE 

Shi 

JSeM 

Trl 

Shi 

TrE 

OcD 

ShE 


7 

8 

11 

11 
1 
6 
6 
i 
8 

11 
1 
5 
6 

10 
5 

12 
7 
9 

10 

12 
1 
6 
8 
9 
9 

10 


M. 


53  IP.X. 

10  1    „ 
13  I17„ 


31 

)i 

7 

A.M. 

1 

P.M. 

6 

11 

20 

II 

24 

n 

3 

tl 

14 

A.X. 

42 

Ifir* 

13 

)i 

14 

18,1 

24 

M 

23 

A.X. 

27 

P.H. 

43 

II 

54 

II 

13 

A.S. 

8 

^^> 

61 

P.1I* 

2 

II 

10 

M 

20 

it 

20 

tt 

Be,  Eclipse;  Oc,  Occultation;  Tr,  Transit  of  Satellite;  Sh,  Transit  of  Shadow;  D,  Biaap- 
pearance;  K,  Beappearance ;  I,  Ingress;  E,  Egress.  The  printing  of  a  phenomenon  in  italia 
mdicates  that  its  visibility  is  rendered  doubtful,  either  by  the  brightness  of  the  twilight,  or  bj 
Jupiter's  proximity  to  the  horizon. 


dear  day  for  the  interesting  spots  and  faculsB 
now  becoming  more  plentiful  on  his  surface. 

The  Zodiacal  Light  may  be  looked  for  in  the 
east,  before  sunrise. 

The  Moon 

Is  New  at  12h.  67 '9m.  in  the  ver^  ^^^  morning 
of  the  3rd,  and  'enters  her  First  Quarter  at 
lOh.  66*8  p.m.  on  the  10th.  She  will  be  FuU  at 
Ih.  46*0  p.m.  on  the  17th,  and  enter  her  Last 
Quarter  on  the  24th  at  Ih.  66*2  p.m. 


Day  of 

Month. 

Moon's  Age 
at  Koon. 

Souths. 

Days. 

h. 

m. 

1 

28-2 

10 

63-9  a.m. 

6 

3-6 

2 

19-3  p.m. 

11 

8*6 

6 

46-6    „ 

16 

13*6 

11 

19-1    „ 

21 

18-5 

2 

59*7  a.m. 

26 

23-6 

7 

27-2    „ 

31 

28-6 

10 

62-3    „ 

The  Moon  will  be  in  conjunction  with  Mercury 
(3^  30'  North  of  him)  at  7h.  a.m.  on  October  1st ; 
with  Saturn  at  noon  on  the  same  day  (Saturn 
T  69'  S.) ;  with  Venus  at  7h.  a.m.  on  the  3rd 
(Venus  2"  36'  S.) ;  with  Jupiter  at  noon  on  the 
i4th  (Jupiter  3<'  67'  N.) ;  with  Saturn  again  at 
Ih.  a.m.  on  the  29th  (Satum  r  62*  S.) ;  and  with 


Mars   at    7    o*  clock   the   same    evening  [^an 
3»  20'  S.) 

When  our  Notes  begin  the  Moon  is  actually  oi 
the  confines  of  Leo  and  Virgo,  which  last  con 
stellation  she  immediately  enters,  and  in  whid 
she  remains  until  6h.  a.m.  on  the  6th,  when  ^hi 
quits  it  for  Libra.  Having  crossed  libra,  flhi 
arrives,  at  6h.  30m.  a.m.  on  the  7th,  at  thi 
Western  Edge  of  the  Northern  Spike  of  Scoxpio 
By  6  o'clock  tiie  same  evening  she  has  traveiie( 
this,  and  passed  into  Ophiuchus,  where  ihi 
remains  until  6h.  a.m.  on  the  9th,  at  which  hos: 
she  passes  into  Sagittarius.  She  quits  Ssgit 
tarius  for  Capricomus  at  8h.  p.m.  on  the  llth 
and  Gapricomus,  in  turn,  for  Aquarius,  a 
Ih.  p.m.  on  the  13th.  By  Uh.  30m.  a.m.  on  th 
16th  she  has  traversed  Aquarius  and  ent^ 
Pisces.  Journeying  through  Pisces  she  arrive 
at  2h.  a.m.  on  the  16th  at  the  boundary  of  th 
western  outlier  of  Cetus,  into  which  she  thei 
plunges,  but  emerges  from  it  into  Pisces  agsu 
at  10  o'clock  the  same  night.  This,  however,  i 
only  to  enter  another  outiier  of  Oetus  af  9  p.m 
on  the  17th,  and  having  oomi>leted  her  pat) 
through  this,  she  comes  out  in  Aries  at  2  a.m.  oi 
the  18th.  She  is  travelling  through  Aries  unti 
11  a.m.  on  the  19th,  when  she  enters  Taurui 
She  finishes  her  journey  across  Taurus  b; 
3h.  a.m.  on  the  22na,  and  then,  of  course,  pasM 
into  Oemini.  Her  passage  through  Ghemis 
terminates  at  2h.  a.m.  on  the  24th,  when  ah 
leaves   it   for   Cancer.     She   only   takes  unb 
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Ih.  30m.  p.m.  on  the  25th  to  crou  this,  and 
ttten  lao^  which  she  does  not  qnit  nntil  6h.  p.m. 
00  the  2SUi  to  enter  Yirgo.  She  has  not  com- 
■leUd  her  journey  through  Yirgo  at  midnight 


p  I  HofBing  Star  throughout  October,  but 
coBM  into  superior  conjunction  with  the  Sun  at 
A.  Lm.  on  the  28th.  During  the  earUer  pcurt 
d  the  month  he  may  be  caught  before  sunrise  at 
t  iBiJl  elefaiion  above  the  horizon,  to  the  South 
d  Eut ;  bat  his  angular  diameter  diminishes 
ntjfltMdily  from  6*6"  on  October  1st  to  4-6"  by 
^lutweekof  it. 


t5 


1 
u 

(C 

21 

2e 

31 


Bight 
Ascension. 


h. 
11 
11 
12 
12 
13 
IS 
14 


27 
54 

26 
66 
28 
69 
23 


5 
7 
3 
7 
0 
1 
9 


Declination. 


5 

2 
0 
4 
7 
11 
14 


11-6  N 
40-0 
40-1 
18-9 
68-2 
27*9 
4-8 


S 
tt 


II 


Souths. 


h. 
10 
10 
11 
11 
11 
11 
11 


m. 

47'9  a.m. 
66*4 
6-3 
17-9 
29-5 
40-9 
52-1 


II 
II 
II 

II 


II 


Th»  path  thus  indicated  commences  on  the 
naSsm  of  Leo  and  Virgo,  extends  tlm)ugh  the 
fbde  length  of  the  last-named  constellation,  and 
Inunates  in  the  western  part  of  Libra.  Her- 
4iry  win  not,  however,  approach  very  near  to 
mj  conspicuous  stars  in  describing  it.  He  will 
h»  in  conjonction  with  Saturn  (Mercury  only 
Uf  S.)  at  7  a.m.  on  the  3rd  ;  and  with  Uranus 
41b.  p.ni.  on  the  26th  (Uranus  10'  N.) 

Venoa 

htn  evening  star  in  the  sense  of  southing  after 
ton:  bat  she  is  but  indifferently  situated  for 
^obttrver,  and  presents  a  very  nearly  circular 
is,  indeed,  whoee  diameter  increases  absolutely 
iveoably  from  9>6"  at  the  beginning  of  the 
aooth,  to  10"  by  the  end  of  it.  She  is  too  much 
ia  the  neighbourhood  of  the  sun  to  be  fairly  seen 

mn. 


»2 

^1 

h5 

Right 
Asooision. 

Declination 

Souths. 

h.  m. 

e            0 

h. 

m. 

1 

12  43-9 

3   23-6  S. 

0 

4*2  p.m. 

6 

13    6-9 

5   54-3  „ 

0 

^"^  II 

11 

13  30*0 

8   22-1  „' 

0 

10-8    „ 

1« 

13  63-6 

10   46-3  „ 

0 

14-6     „ 

21 

1    14  17-3 

13     2-2  „ 

0 

18-7     „ 

» 

'    14  41-6 

16    11-3  „ 

0 

23-2    „ 

M 

15    6-2 

1 

17    10-9  „ 

0 

28-1     „ 

It  viU  be  seen  from  the  above  ephemeris  that 
VfDQi  travels  across  a  considerable  portion  both 
ilTirgo  and  Libra.  She  will  approach  no  star 
^i^lUneoaaly  visible  with  her.  She  will  be  in 
wjnactioa  with  Uranus  (0°  21'  N.  of  him)  at 
Sh.i.nL  on  the  17th. 

Jupiter, 

^&r  hia  South  Declination,  would  be  tolerably 
*A  Btnated  for  the  observer  throughout 
w«,  being  fairly  visible  during  the  major 
Mef  the  ordinary  amateur's  working  night. 
at  ingnlar  equatorial  diameter  decreases  from 
*l>*oa  October  1st  to  44-5'  on  the  31st. 


I 

6 

11 

18 

ii 
n 


rff-^  Men  from  the  above  Ephemeris  that 
•5wf  ^  be  travelling  backward  in  Aquarius, 
^to  the  south  of  the  4th  magnitude  star  X,  in 


Right 
Ascension. 

Declination 
South. 

Souths. 

h.    m. 

• 

« 

h. 

m. 

32    47-9 

9 

13-7 

10 

6-5  p.m. 

22    46-1 

9 

23-8 

9 

461     „ 

22    44-6 

9 

32-3 

0 

23-9    „ 

f22    43-3 

9 

39-0 

9 

30    „ 

|22    42-3 

9 

43-9 

8 

42-3    „ 

'  22    41-7 

9 

46-9 

8 

22-0    „ 

22    41-3 

1 

9 

48-0 

8 

2-0    „ 

AUCoQitQUation. 


Kara  and  Uranus 

are,  for  the  observer's  purpose,  invisible,  the 
last  named  planet  coming  into  conjunction  with 
the  sun  at  Uh.  a.m.  on  the  26th. 

Satum 

is  most  inconveniently  situated  too ;  but  as  his 
ring  does  not  reappear  until  the  30th,  should  be 
looked  at  before  sunrise  during  the  latter  half  of 
the  month  by  evwyone  interested  in  seeing  him 
shorn  of  that  familiar  appendage. 

Keptune, 

in  so  far  as  his  Meridian  passage  is  concerned,  is 
a  morning  star,  but  as  he  rises  before  8  p.m.  on 
the  1st,  and  more  than  two  hours  sooner  at  the 
end  of  October,  he  may  well  be  seen  for  some 
time  before  midnight. 


Day  of 
month. 

Bight 

Declination 

Ascension. 

North. 

Souths. 

h.  m. 

0                « 

h.      m. 

1 

4  30-1 

20     12-7 

3    61*7  a.m. 

6 

4  29-9 

20    12-1 

3    31-8    „ 

11 

4  29  6 

20     10-9 

3     11-9    „ 

16 

•4  29-2 

20    10-1 

2    51-9    „ 

21 

4  28-8 

20      9-1 

2    31-8    „ 

26 

4  28-4 

20      8-0 

2     11-8    „ 

31 

4  27-9 

20      6-8 

1     61-6    „ 

The  short  retrograde 'arc  thus  indicated  is 
described  in  a  blank  region  in  Taurus  between 
3'  and  4"  North  of  Aldebaran. 

Klnima  of  the  Variable  Star  Alffol 

will  occur  on  the  8th  at  4h.  9m.  a.m. ;  on  the  11th, 
at  12h.  68m.  a.m. ;  on  the  13th,  at  9h.  47m.  p.m? ; 
on  the  16th,  at  6h.  36m.  p.m. ;  on  the  28th,  at 
6h.  62m.  a.m. ;  and  on  the  31st,  at  2h.  40m.  a.m.  ; 
as  well  as  at  other  times,  when  daylight  will 
render  the  phenomenon  invisible. 

Shootinff  Stars 

May  be  looked  for  about  the  2nd,  4th,  8th,  11th, 
and  14th,  and  the  most  notable  diower  in  the 
month  on  the  18th.  Indications  of  ottier  showers 
exist  on  the  20th  and  29th. 

Wolfs  Comet, 

will  attain  its  greatest  brightness  during  the 
middle  of  October,  emitting  12*1  times  the 
amount  of  Ught  that  it  did  at  the  date  of  its 
discovery.    Hence   it  will  now  be  very  fairly 
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visible  in  comparatively  small  telescopes.  For- 
tunately for  the  observer,  its  maximum  of 
brightness  will  occur  while  it  is  yet  North  of 


the  Equator.  It  rises  about  8h.  22m.  p.m.  on  the 
1st.  and  some  10  minutes  sooner  only  on  the  3 1st, 
as  it  is  travelling  pretty  rapidly  in  a  southerly 
direction.  As  ahown  in  our  map,  its  path  lies  in 
a  barren  region  of  the  sky. 


Day  of 
Month. 

Right 
Ascension. 

Declination. 

h.    m. 

e 

< 

1 

4    27-1 

13 

47-7    N. 

6 

4    32-3 

11 

17-8    „ 

11 

4    36*4 

8 

40-6     „ 

16 

4    39*3 

6 

68-2     „ 

21 

4    41-0 

3 

14-1     „ 

26 

4    41-6 

0 

31-4    „ 

31     . 

4     4M 

2 

6-2    S. 

Oreenwioh  XCaan  Tims  of  Southing  of 
Thiifteen  of  ths  Prinqlpal  Fixed  Stars  on 
the  N iffht  of  October  1st,  1891. 

Star.  Souths. 

h.  m.    s. 

a  AquilsB  6  39  12'46p.B. 

AltiJr 7    4  36-14   „ 

a*  Caprioomi 7  81     4-68   „ 

a  Cygni 7  66  42*63   „ 

a  Oephei  8  34  62*22  „ 

£  Pegasi 8  57  40*12  „ 

a  Aquarii         9  18  57*97   „ 

Fomalhaut        10  10  16*68   „ 

Markab 10  17  6710  „ 

i  Piscium         10  62  62*26  „ 

a  Andromedse 11^21  12*21  „ 

a  Cassiopeia) 11  62  41*76  „ 

Polaris ^12  87  66*19  „ 

*  Early  morning  of  2nd. 

The  method  of  ascertaining  the  Greenwich 
mean  time  of  Southing  of  either  of  the  stars  in 
the  above  list  on  any  other  night  in  October,  as 
also  that  of  determining  the  local  instant  of  its 
transit  at  any  other  station,  will  be  fouud  on 
p.  368  of  Vol.  LII.  It  must,  however,  be  noted 
that  the  rules  there  given  are  not  rigidly  accu- 
rate when  applied  to  Polaris,  nor,  in  &ct,  to  any 
close  circumpolar  star,  although  they  will  prob- 
ably be  found  quite  sufficientiy  so  in  actual 
practice. 


FITTIHO.-V. 


THERE  are  some  elementary  parts  of  machine 
structure  that  are  of  cardinal  importance, 
the  parts  namely  with  which  structures  of  all 
kinds  are  united.  What  nails  and  screws  are  to 
the  carpenter,  bolts  and  rivets,  cottars,  keys,  and 
pins  are  to  the  fitter.  They  are  all  very  simple 
m  form,  are  in  constant  use,  and  are  often 
apt  to  be  overlooked  or  neglected.  Yet  on  their 
design  and  method  of  fitting  the  stability  and 
accurate  working  of  an  entire  mechanism  often 
hangs.  It  is  of  the  first  importance,  therefore, 
that  the  fitter  should  have  a  good  knowled^  of 
the  fitting  of  these  elementary  parts  of  machines. 
Though  apparentiy  so  trivial,  they  are  cardinal 
parts.  It  is  the  old  tale :  *^  For  want  of  a  nail 
the  shoe  was  lost,"  &c.  The  giving  way  of  a 
key  or  a  screw,  or  bolt,  or  cottar,  or  pin  may 
cause  eitiior  parts  to  slacken,  and  become  a  fruit- 
ful source  of  ultimate  trouble.  Very  often  these 
elementary  fittings  are  given  to  lads  to  do,  and  if 
the  foreman  does  not  happen  to  notice  them, 
they  are  left  slop  fits,  or  otherwise  faulty.  I 
want,  tiierefore,  to  show  the  functions  of  the 
elementary  parts  of  imion,  and  the  way  in  which 
they  should  be  put  together. 

The  subject  of  screwing  is  of  so  much  import- 
ance in  workshop  practice  that  it  will  be  impos- 
sible to  do  it  fuU  justice  in  the  length  of  one 
article.  But  I  wUl  try  and  condense  as  much  as 
possible  into  this  article,  reserving  the  next  for 
the  subject  of  screwing  tackle. 

The  forms  in  which  screws  are  used  are  very 
multifarious.  Quite  a  multiplicity  of  screw 
attachments  in  various  forms  are  employed  in  the 
union  of  fitted  parts.  Some  few  have  a  very 
limited  use,  but  the  majority  are  employed  very 
extensively  in  general  work.  It  is  not  always 
easy  to  give  a  reason  whv  a  particular  form  of 
screw  should  be  selected  for  a  particular  job,  but 
in  ^niost  cases  the  reason  is  that  there  is  no 
alternative  method  really  practicable. 

Ilie  typical  form  in  which  the  screw  is  used  is 
that  of  the  common  bolt.  Fig.  20,  with  Whit- 
worth  standard  thread.  This  is  almost  invari- 
ably used  when  the  form  of  the  parts  to  be 
umted  will  allow  room  for  the  bolt-head  and  nut. 
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Fig.  21  is  not  called  a  bolt,  hut  a  set-screw.    It 
is  not  nearly  so  Becare  a  faatening  as  Fig.  20. 

The  simpleet  illustration  of  the  use  of  Fig.  20 
is  that  of  a  couple  of  pipe  HangeBf  Fig.  22. 
Common  bolts  are  nsoally  forged  circular  right 
down  to  the  head  A,  like  Fig,  20,  and  fit  in  round 
holes.  Then  the  head  haa  to  be  held  with  one 
spanner  to  preyent  it  turning  round,  while  the 
nut  B  is  screwed  up  with  Uie  other  spanner. 
But  where  a  laife  number  of  similar  flanges  haye 
to  be  united,  it  is  usual  to  haye  bolts  with  square 
necks  (a,  Fig.  22)  to  fit  into  square  cored  holes, 
thus  doing  away  with  the  use  of  one  spanner. 

Bound  bolts  fit  into  either  cored  or  drilled 
holes.  In  all  the  best  work,  boUi  large  and 
small,  the  bolt  holes  are  drilled,  and  the  bolts  are 
turned  on  the  body  {e.  Fig.  20),  so  making  a 
close  fit  with  their  holes.  This  is  essential,  because 
loosely  fitting  bolts  permit  of  yibration  of  parts, 
and  of  moyement  of  tnese  parts  in  relation  to  one 
another,  and  so  cause  loosening  and  undue  stress. 
With  tightly-fitting  bolts  tiiere  can  be  no  such 
yibration. 

When  holes  are  cored,  it  is  alway  necessary  to 
make  the  holes  from  iVin.  to  Jin.  larger  in  diam. 
than  their  bolts.  Holes  must  be  cored  with  much 
accuracy  if  onlyi^in.  is  allowed.  The  usual 
practice  is  to  allow  |in.  £yen  then  there  is 
frequently  so  much  difference  in  the  centres  of  the 
cored  holes,  that  the  bolts  will  barely  fit  owing  to 
the  partial  oyerlapping  of  the  holes. 

In  cases  where  there  is  no  fiange  ayailable, 
or  else  not  sujficient  room  behind  the  flange  for 
a  bolt-head,  then  either  a  set-screw  (Fig.  21)  or  a 
■tud  (Figs.  24  and  25)  are  used.  In  some 
instances,  and  not  unfrequently,  the  head  is  cut 
off  flush  with  one  side  of  the  bolt,  as  in  Fig.  23. 
But  this  is  a  makeshift,  not  recognised  as  standard 
practice.  Of  the  two  methods  of  union  of  set- 
screws  (Fig.  21)  and  studs  (Figs.  24,  25),  the 
latter  makes  by  far  the  bettor  and  more  secure 
union.  Set-screws  are  neyer  used  for  heayy 
work,  or  for  work  subject  to  great  stress  or  yibza- 
tion.  They  would  be  yery  apt  to  sUcken  back, 
and  there  is  no  simple  method  of  affoiding  them 
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FIG  22 


secoxi^  against  this,  as  there  is  with  the  nuts 
of  studs.  The  set- screw  is  not  a  suitable  means 
of  attachment  for  any  except  small  and  light 
work,  and  for  tomporaryattadiments,  as  when  its 
function  is  that  of  a  pmching  screw.  If  a  set- 
screw,  used  like  Fig.  21,  is  of  only  moderato 
lenjrth,  tightening  it  up  puts  torsional  stress  and 
sprmg  upon  it  that  is  not  conduciye  to  a  good 
hold.  Of  course,  for  small  work  there  is  nothLig 
simpler  and  bettor.  It  is  yery  well  in  its  proper 
place,  and  with  hmds  of  hexagon,  square,  dieese, 
or  button-shaped  is  extensiyely  used. 

The  stud-screw  (Figs.  24,  25)  is  a  piece  of  iron 
or  steel  rod,  either  turned  or  left  bliu^k,  as  bolts 
are,  according  to  the  class  of  work  it  is  used  for. 
It  is  tapped  indifferently,  either  into  a  thorough- 
fare hole  (Fig.  24)  or  into  a  blank  hole  (Fig.  25). 
A  spedal  tool,  termed  a  stud-block  (Fig.  26), 
is  used  for  turning  it  in.  The  block  A  is  made  oi 
steel,  screwed  throughout  to  the  same  size  as  the 
stud  for  which  it  is  used.  It  is  fitted  with  a  set- 
sorew,  B.  The  stud-block  is  run  oyer  the  stud 
C,  which  has  to  be  screwed  in,  and  the  screw  B, 
bearing  upon  its  end,  preyents  the  block  A  from 
turning  upon  the  stud.  The  spanner  D,  then 
embracing  the  square  part  of  the  block,  is  able 
to  turn  the  stud  C  into  its  tapped  hole,  as  tight 
as  is  neoessaxj  to  enable  it  to  resist  the  leyerage 
of  a  spanner  m  screwing  off  the  nut  subsequently. 
When  the  stud  is  screwed  in  to  its  proper  depth, 
and  suitable  degree  of  tightness,  the  square 
block  A  is  run  back  and  off. 

In  the  absence  of  a  stud-block,  a  common  nut 
would  haye  to  be  used  for  screwing  the  stud  in. 
But  then  nrobably  the  slackening  back  of  the 
nut  would  haye  the  effect  of  slackening  back  the 
studas  welL 

Occasionally,  on  some  machine  parts,  it  is 
desirable  that  circular  nuts  should  be  used .  Then 
round  holes  are  generally  drilled  in  the  nuts  for 
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the  insertion  of  a  tommy,  Fig.  27,  A.  The  steel 
nib,  a,  beinff  inserted  into  one  of  the  holes  drilled 
in  the  nut,  the  leyerage  exerted  on  the  end  of  A 
polls  the  nut  round. 

More  often,  howeyer,  the  heads  of  bolts  are 
made  of  circular  form,  the  nuts  remaining 
hexagonal.  This  is  done  when  space  isi^stricted, 
and  sometimes  for  appearance  sake.  Eccentric 
straps,  and  connecting-rod  brasses  of  the  marine 
pattom  are   often   secured  with  bolts   haying 
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round  heads.  In  cases  of  this  kind,  a  little  nib, 
Fiff.  28,  A,  is  driyen  or  tapped  into  a  hole  drilled 
underneath  the  shoulder  of  the  circular  head  of 
the  bolt,  and  this  is  made  to  fit  into  a  hole  of 
similar  form  cut  out  in  the  bolt  hole.  These  are 
quito  the  commonest  types  in  which  bolts  occur, 
but  the  following  forms  are  also  of  yery  frequent 
occurrence. 

Collar  bolts  of  the  two  forms  shown  in  Figs. 
29  and  30  are  used  when  it  is  necessary  that  &e 
moyable  portion  of  a  mechanism  shall  be  adjust- 
able without  moyin^  the  body  of  the  bolt  out  of 
its  fixing.  Thus,  Fig.  29  shows  one  of  these  bolts 
passing  through  one  end  of  a  plummer  block,  A. 
ouch  blocks  are  bolted  to  the  angle -irons  B  of 
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FIG  27 

wrought  iron  crab  and  crane  sides  and  other 
structures.  The  cap  C  is  remoyable  without 
moying  the  block  A.  The  dioulder  D  of  the 
bolt  is  usually  square,  fitting  into  a  square  recess 
in  A,  and  the  nut  £  can  then  be  tightened 
without  taking  any  means  to  secure  me  bolt 
from  turning  round  with  it.  l^is  is  a  yery  useful 
type  of  bolt. 

When  the  circumstances  are  such  that  neither 
square  nor  round  collars  can  be  conyeniently 
made  use  of,  and  also  in  cases  where  a  loose 
remoyable  piece  corresponding  with  C  in  Fig.  29 
has  to  be  tightoned  dose  down  upon  a  piece 
corresponding  with  A  in  that  figure,  then  the 
collar  is  of  the  countersunk  and  circular  form, 
like  Fig.  30. 

Fig.  31  is  a  combination  form  consisting  of  a 
stud -screw  prorided  with  a  collar  A,  and  called 


from  its  yery  extensive  use  for  the  glands  of 
stuffing-boxes,  a  gland  bolt.  It  is  ako  frequently 
tormed  a  pillar  bolt.  It  is  simply  a  stud  Uke 
Fig.  24,  with  a  collar  A  in  addition. 

Fig.  32  is  a  hook  bolt,  employed  when,  for 
some  reason  or  another,  it  is  undesirable  or 
impossible  to  haye  bolt-holes  in  both  of  the  plates 
that  are  to  be  united.  In  the  figure  the  lower 
plato  terminatos  at  A,  and  the  upper  one,  B^ 
alone  is  drilled.  This  is  used  in  boiler-makevB* 
plated  work.  The  jas^ged  bolt.  Fig.  33,  is  used 
for  bolting  engines  and  machines  down  to  their 
foundations,  and  occasionally  for  bolting  light 
work  against  walls — seldom,  howeyer,  for  the 
latter  purpose,  strap  boltsi  Fig.  35,  being  mudi 
more  secure.  The  tail  A  of  the  jagged  bolt  is  not 
only  tapered,  but  is  hatched  or  jagged  up  with  a 
hot-set  on  all  four  comers.  It  is  let  into  a  hole, 
B,  cut  of  tapered  form  in  the  stone,  C,  bat  of 
considerably  larger  size  than  the  tail,  and  liquid 
grouting  stemmed  around  it,  which,  whea 
hardened,  renders  the  bolt  as  secure  as  if  held  in 
solid  stone. 

Fig.  34  is  a  cottar  bolt.  This  is  made  much 
use  of  in  the  foundations  of  machines  that  are 
built  upon  concrete.  The  body  A  of  the  bolt,  is 
most  instances  seyeral  feet  in  length,  is  boilt  in 
with  the  concrete.  It  is  square  at  the  lower  end, 
and   pierced    with  a  cottar- way,  B.    It  passes 
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through  a  souare  cast-iron  washer,  C,  cored  with 
a  square  hole.  The  washer  being  built  in  the 
concrete,  and  the  cottar  being  driyen  in  B,  affords 
ample  resistance  to  the  tightening  up  of  the  nut 
at  the  other  end  of  the  bolt. 

The  strap-bolt.  Fig.  35,  is  the  best  security  to 
structures  held  a^^ainst  a  wall  or  buttress.  These 
bolts  pass  alongside,  and  t^e  tail  usually  being 
turned  round  at  right  angles  for  letting  mto  the 
stone,  or  for  embracing  its  outer  face,  and  bein^» 
moreoyer,  sometimes  secured  with  cross-bolts,  it 
follows  that  either  the  threads  must  strip  or  the 
wall  giye  way  before  the  structure  or  machine 
can  lose  its  hold. 

The  eye-bolt.  Fig.  36,  is  employed  wh^ 
neither  a  stud,  nor  a  bolt  with  head,  can  be 
utilised.  A  stud.  A,  is  topped  into  the  ^^^Jf,^ 
piece  of  work,  and  is  embraced  by  the  eye  of  the 
bolt.  This  method  is  occasionally  employed  m 
the  stuffing-boxes  of  large  pumps  cast  without 
lugs.  It  is  also  a  useful  expedient  to  ^^?^ 
when  a  lug  into  which  a  screw^or  bolt  had  been 
secured,  breaks  off  by  accident.  Lattorl:r  ^  jj* 
been  largely  been  made  use  of  for  fastenins:  the 
cast  iron  male  and  female  rings  with  which  Isige 
steel  pipes  are  connected.  Lugs  are  cast  in  p<^ 
upon  the  rings,  and  an  eye-bolt  fits  within  eacn 
pair  of  lugs,  piyoting  Dy  the  eye  upon  a  p^ 
passing  through  a  pair  of  lugs  on  one  ringt  ^^® 
the  nut  takes  its  bearing  upon  the  corresponding 
pair  of  lugs  upon  the  other  ring. 

The  tee-headed  bolt.  Fig.   37,  is  sometime* 
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Md  <o  ths  staffing  boxM  of  ilnice  cocks.  It 
■Ddwi  of  Uiis  portion  ol  the  cutiag  being 
ikattcnad  bj'  saTing  ths  space  for  screwing  studs. 
''  ~  ilso  a  movable  bolt,  employed  for  lecniing 
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}  the   tsbles  ol    planing,   slotting,  : 


—  round-headed  bolt*  with  square  necks, 
Iv-  3S,  are  only  used  on  timber  work,  and 
won  oj  fltten,  except  for  bmyj  timber  work 
■ad  in  conatractiTe  engiceeriDg.  The  same 
nniA  maT  be  mode  with  reference  to  the  fang 
Wt,Rg.39. 

In  itmctoiea  fubject  to  mnch  vibration,  the 
nli  Be  liable  to  slacken  back,  and  vaiiooi  modes 
ri  lading  than  are  reaorted  to.  The  commonest 
Mnit  to  lerew  two  nata  instead  of  one  apou 
&s,tia  of  the  boU,  as  in  Fig.  29.  Usually  one, 
F,  ii  thinner  than  the  other,  and  is  called  the 
W  D  Jamb  not.  Ai  the  two  are  not  lik 
J>te  in  Qiiiaoii,  this  is  a  good  aecnrity. 
n  ant  U  pat  sometimet  on  top,  aom 
Wo¥  the  ouier.  Also,  it  is  a  vary  frequent 
Futicetoiue  two  nuts  of  .the  same  thiclmess, 
ttii  4iiaiiiiBhing  the  risk  of  stripping  in  nuts 
H^ttt  to  great  rtreaa,  and  (aving  the  uonble  of 
"Dim  a  nat  down  thin. 

^AnMher  wajr  br  which  nnti  are  prevented 
Bnibckenisg  off  is  by  means  of  split  "'- 
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le  pin  is  driven  throogh  a  nole 
tau  of  the  bolt  npon  top  of  the  nut. 
^■K  not  a  ^ood  method,  excepting  in  oaaas 
4(n  the  position  of  the  not  upon  the  screw  is 
*^iMtls,'  as  when  the  bolt  unites  portions 
*><M  boas  abut  pennanently. 
ntntwo  methods  are  the  principal  in  use. 
"°9  tor  nedal  work,  the  vanoai  nutrlock  and 

awauar  arrangements,  right  and  left- 
tfanads,  and  so  on,  whose  name  is  legion, 
■-""  ""     iUostrated  in  books,  are  seldom 
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There  are  two  torau  of  nntt  employed  not  un- 
frequently  that  ahoold  be  mentioned.  One  is 
the  flange  nnt,  the  other  the  box  nut.  The  flange 
nut.  Fig.  il,  is  a  substitute  for  the  ordinary  nut 
and  woiher.  The  flange  is,  however,  nsnally 
larger  than  the  standard  wuher.  It  is  naefol 
for  the  purpoM  of  covering  over  a  large  hole,  or 

The  box  nut.  Fig.  42,  is  empWed  where, 
owing  to  exposure  to  rain,  steam,  or  leakage,  the 
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common  nut  woold  become  rusted  spoQ  its  screw, 
and  difficult  of  removal  for  purposes  of  exami- 
nation or  repairs.  Theae  nuU  protect  the  ends 
of  their  threads  from  rust.  They  are  nsually  cast 
in  gon-metal  from  wood  or  metal  patterns,  and 
are  mostly  flanged,  aa  shown. 

Holes  that  have  to  be  tapped  should  always  be 
drilled  first.  Tapping  cored  holes  scxin  spoils 
the  cutting  edges  of  the  taps.  Sioiilarly,  bars 
that  have  to  be  screwed  should  either  be  turned 


first  to  the  size,  or  the  scale  and  skin  ought  to  be 
removed  by  gnoding.  The  size  of  a  bar  before 
tapping  must  be  the  same  as  that  of  the  points  ol 
the  thread,  no  more  and  no  leas.  Similarly,  the 
diameter  of  a  hole  to  be  lapped  should  be  exactly 
the  same  aa  that  of  the  root  ol  the  thread.  If  a 
bar  ii  only  a  minute  amount  larger,  or  a  hole 
smaller  tlian  these  nzee,  the  labour  of  cutting  the 
thread  is  greatly  increased.  If,  on  the  other 
hand,  the  tar  is  smaller,  or  the  hole  larger,  the  . 
edge*  do  not  come  up  keeniand  sharp,  but  show 
an  amount  of  flat  tbat  is  unsightly.  The  hole 
whose  diameter  gives  the  correct  allowance  lor 
tapping  any  given  thread,  is  called  the  "  tapping 
hole  "  for  that  thread  ;  and  fltten  keep  drilu  br 
them  ground  to  correct  sizes  lor  the  roots  ol  aU 
standard  threads.  Tapping  holes  in  cait  iron 
are,  however,  frequently  drilled  a  vury  trifle 
larger  than  thoae  in  vrooght  iron,  becanae  the 
edges  of  the  tbreada  In  cut  iron  will  not  come  np 
qmta  *o  dean  and  aharp  a*  those  in  wrought. 

Taming  require*  to  be  done  gently  and  cau- 
Uously.  Clum^  rough  working  will  often  have 
these  results :  ^e  tap  may  become  broken ;  the 
cutting  edges  of  tap  or  die*  may  be  broken  mora 
or  leas ;  the  threcid  may  be  torn  and  jagged,  or 
ita  surface  be  roughened  up.  These  are  evils  to 
be  avoided.  When  screwing,  therefore,  the 
pnssure  should  not  be  excessive.  This  is  a 
matter  for  the  senss  ol  touch.  A  little  practice 
will  soon  tell  a  man  when  he  is  forcuif  the 
screwing  tackle.  There  is  a  difference  m  ths 
feeling  ol  cutlin/  and  that  of  tquercing  and 
grindm^.  If  cutting  properly,  there  should  be 
no  elaaticity  in  the  lever  in  the  backward  direc- 
tion on  removing  the  band.  Neither  should  the 
tap  or  dies  get  more  than  moderately  warm. 
During  cutting  they  should  be  lubricated  wath 
oil,  and  after  turning  two  or  three  times  in  the 
cnttiog  direction,  the  lever  should  be  moved  back 
a  turn  or  half  a  turn,  to  relieve  the  friction. 
^^^^__^__     J.H. 

HOW  TO  HAXS  A  YIOLM.-m.' 

By  W.  PicEBHiNa. 

THE  belly,  to  which  yOu  have  already  givek 
the  outline,  may  now  be  resnioed.  It  will 
be  found  to  be  very  much  easier  to  work  than  Qia 
back,  owing  to  the  different  teitore  of  the  wood; 
but  it  will  be  deairabte  to  have  your  tools  even 
sharper  than  when  modelling  Uie  back.  The 
pine  is  tender,  and  though  it  will  require  leas 
physical  strength,  it  will  need  more  ddicacy  ol 
manipulation.  Having  damped  it  carefully  te 
the  bench,  you  may  repeat  the  reducing  process, 
working  from  the  higher  to  the  lower  part  ol  the 


quently,  and  after  having  shaped  it  roughlT  to 
your  satisfaction,  take  up  the  scraper*,  flnishing 
off  with  glasipaper  aa  before ;  then  tumthewori 
over  and  scoop  out  the  interior.  You  will  do 
this  much  better  by  gaslight  than  in  the  day- 
"  e,  as  yon  will  want  to  make  a  oonsttult 
of   the    light  -  test    before  -  mentioned   to 
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arrive  at  uniformity  in  the  thicknesses.  Dif- 
ferent lands  of  deal  require  different  degrees 
t>f  thickness.  A.  piece  of  hard,  close-grained 
pine  wiU  have  to  be  worked  much  thixmer 
than  a  soft  piece,  or  than  one  in  which  the  grain 
•  is  wide  apart.  Supposing  you  to  have  seciued  a 
piece  of  the  latter  kind,  you  may  leave  it  ^in. 
thick  all  round  the  flanks  for  the  present, 
reserving  a  strip  of  about  2in.  in  breadUi  in  the 
centre  ci  the  belly,  from  block  to  block,  to  be  a 
trifle  thicker.  Scrape  %nd  p;laB8 -paper  carefully, 
so  as  to  leave  a  dean  finish.  If  the  ribs  have 
been  correctly  built,  the  belly  should  fit  nicely 
when  placed  upon  them.  You  may  now  slightly 
round  the  inside  edges.  Next  try  your  hsnd  at 
drawing  a  few/-holes.  It  is  not  a  particularly  easy 
thing  to  design  one  for  the  first  tmie,  and  stiU  less 
easy  to  make  the  opposite  one  to  match  it.  There  is 
more  of  the  representative  ohuncter  of  the  maimer 
in  the  design  of  the  /-holes  than  perhaps  in  any 
other  portion  of  the  instrument.  If  you  are  a 
&irly  good  draughtsman,  you  may  prefer  one 
of  your  own  design ;  but  if  you  have  any  difficulty, 
Fig.  22  may  be  carefully  cut  out,  or  traced  over, 
and  used  as  a  pattern.  Place  it  on  the  left  side 
of  the  belly  and  trace  round  it.  Then  turn  it  over 
to  the  opposite  side,  and  trace  the  other.  It  is  not 
only  desirable  to  design  decent-looking /-holes; 
but  the  manner  in  whidi  you  set  them  in 
the  instrument  must  be  earef  luly  considered,  so 
that  they  be  neither  too  near  together,  nor  too  far 
apart,  not  too  perpendicular,  nor  too  much 
reclining.  To  arrive  at  a  satisfactory  result,  you 
may  cut  out  a  couple  from  the  pattern  given,  and 
place  them  in  dinerent  postures  and  localities  on 
the  beUy  until  vou  have  decided  which  gives  the 
best  effect,  and  having  determined  on  this,  fix 
thousand  make  your  tracings.  In  beginning  to 
perforate  them  you  must  make  the  two  circular 
holes  first,  and  file  and  paper  them  with  care. 
Then  with  a  sharp  knife  make  an  incision  in  the 
middle  of  the  long  part,  and  cut  right  through 
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the  wood,  working  each  way  towards  the  oirctilar 
holes.  A  good  deal  depends,  in  style,  on  the 
point  at  which  you  strike  the  circular  holes  with 
the  diagonal  lines,  which  form  what  are  called 
the  ** wings"  of  the  /-holes,  and  BtHl  more 
depends  on  the  angles  which  those  diagonal  lines 
make  with  the  central  line  of  the  m^el.  The 
diagram.  Fig.  23,  which  illustrates  this,  shows 
the  diagonal  or  **  wing  *'  line  striking  the  circle 
towards  the  right,  in  the  centre,  and  towards  ^e 
outer  side,  and  you  can  make  your  selection 
accordingly.  For  the  finiahiog  touches  you  wiU 
find  that  a  bit  of  glass  paper  folded  two  or  three 
times  will  be  useful,  and  wiU  serve  the  purpose 
of  a  fine  file. 

The  Bass  Bar  will  be  the  next  item  to  claim 
attention.  It  is  made  from  a  strip  of  straight- 
grained  pine  about  lOJin.  long,  lin.  wide, 
and  i^(fin.  thick.  It  should  be  scribed  to  the 
shape  of  the  beUy,  and  fitted  close  to  the  upper 
circle  of  the /hole  on  the  right  side  as  the  bdly 
lies  hollow  side  uppermost.  It  does  not  as  a 
rule  run  eicactly  parallel  to  the  central  line,  but 
slightly  leaves  it  towards  the  lower  or  wider  jpart 
of  the  mstrument.  When  you  have  made  it  fit 
the  bellv  very  accurately  it  may  be  glued  and 
dampea,  and  when  set  tiUce  your  cnisel,  and 
leaving  it  about  gin.  deep  at  the  centine,  pare 
away  gradually  towards  each  end,  at  which  it 
shqula  be  reduced  to  the  merest  shaving. 

The  belly  may  now  be  placed  upon  the  ribs 
carefully,  so  that  it  shall  not  project  irregularly 
at  any  part,  and  a  slight  peg  should  be  inserted 
throuj^h  it,  at  top  and  bottom,  into  the  blocks,  to 
keep  it  in  position.  It  can  then  be  glued  and 
clamped  down  with  the  wooden  screws. 

The  Pur/linCf  or  inlaying,  must  now  be 
attempted.  With  the  purfling  tool,  composed  of 
bradawl  and  cotton-reel  (soe  Fig.  11,  p.  7),  set 
to  scribe  a  line  iin.  xrom  the  edge,  trace 
cautiously  all  round  the  instrument,  back  and 
front ;  an  inner  line  will  then  have  to  be  traced, 
the  distance  between  the  two  Unes  being  equal 
to  the  thickness  of  the  purfling  to  be  inserted. 
When  this  double  tracing  has  been  carefully 
made— and  it  must  not  be  done  hurriedly — a 
sharp-pointed  knife  is  to  follow  aU  round  in 


each  line  to  a  sufficient  depth,  and  the  wood 
between  them  may  be  removed  with  a  fiine  brad- 
awl, or,  which  is  better,  the  tang  of  a  small  file 
curved  and  sharpened  in  the  form  of  Fig.  24. 
When  the  groove  has  been  thoroughly  and 
evenly  cleared  out,  the  purfling  should  be  cut  to 
the  required  length,  and,  beginning  with  the 
waist  curves,  make  use  of  the  bending-iron  as  in 
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the  case  of  the  ribs.  Then  put  some  hot,  thin 
glue  into  the  groove,  and  press  in  the  purfling 
with  the  butt- end  of  the  knife.  If  this  be  care- 
fully but  flrmly  done,  the  purfling  will  thoroughly 
fill  up  the  channel  made  for  it  without  leaving 
any  spaces  here  and  there,  which  would  look  un- 
workmanlike. When  the  glue  has  set,  you  can 
cut  o£E  each  corner  to  a  point,  which  wiU  make  a 
dean  mitre  joint  with  the  succeeding  pieces  of 
purfiing,  which  must  also  be  mitred  to  fit.  When 
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the  whole  has  set,  use  a  sharp  scraper  to  remove 
any  which  remains  above  the  wooii,  and  again 
finish  with  glass-paper. 

It  may,  perhaps,  be  somewhat  easier  for  the 
amatour  to  insert  the  purfling  as  soon  as  he  has 
worked  the  outside  model  of  the  back  and  belly 
respectivdy,  and  before  building  up  the  ribs; 
but  this  is  a  matter  for  choice  or  convenience.  In 
some  cases  a  double  row  of  purfling  is  inserted, 
and  occasionally  a  trefoil  or  other  design ;  but 
even  when  very  accurately  inlaid,  these  tldngs, 
in  my  opinion,  add  no  beauty  to  the  instrument, 
and  take  up  time  nsdessly.    Bather  devote  extra 


time  and  care  to  the  correct  insertion  of  tha 
single  row,  and  you  will  get  the  best  eflect 

Tail-pin. — A  circular  hole  should  now  be  bored 
for  the  tiul-pin  fFig.  21,  p.  54),  and  finishfid 
with  tiie  rat-tail  flle  to  the  exact  size  of  the  tail- 
pin,  which  must  flt  tightly,  but  must  not  be 
glued  in. 

Postscript. — ^I  fancy  the  artist  must  have  had 
an  acddent  with  one  of  the  diagrams  in  the 
last  chapter.  Fig.  16,  and  I  therefore  append 
another  drawing  to  take  the  place  of  the  one 
given.  

HINTS  FOB   ELICTSIC-BELL 
EAirOEBS. 

THE  f oUowing  hint,  which  may  be  useful  to  Qie 
hangers  of  dectno  beUs,  is  published  by  J?to- 
tricity  (Chicago)  as  a  contribution  by  a  oorxespond- 
ent.  who  says :— I  send  you  a  sketch  that  I  think 
will  be  interesting  to  bell-hangers.  I  have  bad 
ooeasion  to  apply  &e  idea  on  several  occasions,  and 
have  found  it  a  very  handy  arrangement.  The 
diagram  shows  an  ordinary  bell  circuit,  in  which 
A  iB  the  bell  and  D  is  the  battory.  G  is  a  common 
push-button  for  dosing  the  arcnit.  With  thia 
arrangement  it  sometimes  happen^  that  the  ball 
will  not  ring  on  account  of  ^e  high  reiistanoe  of 
tiie  magnet  coils  or  because  the  circuit  is  too 
long,  or  possibly  because  the  battery  is  not 
strong  enough.  The  remedy  that  would  nata- 
rally    suggest    itself    would    be  to  increase  the 
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batteries.  It  often  happens,  however,  that  it 
is  impossible  to  readifv  obtain  another  bat- 
tery, so  I  devised  the  scheme  of  placing  a  oofl  of 
.wire,  of  a  Uttle  less  resistance  than  that  of  the  bell, 
across  the  drcuit  as  shown  at  B,  and  thus  causing 
the  bell  to  ring.  Mjr  explanation  of  the  action  ts 
that  when  the  circuit  is  dosed  and  the  current 
allowed  to  flow,  psrtof  it  passes  through  the  coil  B 
and  part  through  the  bell ;  as  soon  as  the  current 
is  interrupted  in  the  bdl  the  whole  of  it  pansB 
through  the  ooil  B.  When  the  drcuit  is  again  com- 
pleted  by  the  armature  of  the  bdl  falling  oack  into 
its  original  position,  a  secondary  ourxent  is  sent 
throuj^  the  magnetio  ooils  of  the  bdl.  I  am  not 
certain  that  this  explanation  is  oorreot,  or  that  tiiis 
idea  has  not  been  pubUshed  before;  bat  I  ttiisk 
that  it  will  hdp  a  number  of  bdl-hangers  out  ol  a 
difficulty  that  it  has  hdped  me  out  of. 


r  designing  a  cam,  the  usual  points  giren  from 
whidi  to  set  out  are  a  certain  range  of  motion 
in  the  moved  pieoe,  to  be  accomplished  during  t^ 
period  of  time  occupied  in  the  revolution  of  a  uiaft 
through  a  certain  fraction  of  a  cirde,  and  it  is 
usual^  the  case  that  the  shaft  which  carries  the 
cam  has  a  uniform  vdodly.  Sometimes,  however, 
it  is  not  merdy  desired  to  drive  a  piece  from  a  to  ^ 
in  a  certain  tune,  but  at  a  oertam  vdodty.    For 


spools,  at  a  uniform  rate,  or  very  neany  so.  For  this 
purpose  a  spedal  cam,  known  as  a  heart  whed^js 
emmoyed,  which  gives  the  uniform  motion  required. 
In  the  practical  design  of  a  cam  it  is  neceauxy^to 
flrst  dedgn  a  theoretical  cam,  or  one  whidi  will  gite 

*  By  W.  H.  Booth,  in  the  Ammcan  Mackiidit, 
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a*  motion  raqnired  to  k  pout.  This  det«niuii»d, 
tk»  MtoAl  pnctical  cam  is  deduced  from  the 
Uitcmtjod  form  very  euily.  Aa  tn  example, 
mppon  in  Fig.  1  we  niih  to  move  n  poiat  ayenly 
mm  a  to  6  and  t»ck  agftin  ;  let  ni  dMign  b  cam  to 
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e,  and  take  the  dialanca  n 


1.  Dinde  s  £  lato  aa;  oonvanient  number  of  a 
AriBont,  and  draw  u  man;  diameton  through 
tba  Dumber  of  diviaion*  «t  a  b, 

Ukaa  ittxting  al  a  eqaal  zero,  paM  on  BuccaaaiTely 
IsMch  radial  Hoe  and  set  off  dietancea  from  the 
dnbthroitph  a,  equal  to  one,  two.thiee.foui,  &c.. 
of  tie  dirinoDs  into  which  a  h  has  been  divif'-'    "- 

Urn  thioDsb  each   point   thus   found . 

nriou  radii  draw  the  cam  curies.  This  heart 
Mm  lerolTiDg  round  the  cantie  c  wilt  siva  a  con- 
tsHiDua  uniform  motion  to  a  point  to  and  fro  along 
Owlise  ai,  or  along  any  other  radius. 

Snch  a  cam  ii  perfectly  UBslesB,  however,  for 
.V jg  no  pointa  outaida  ot  the  geometrical  ones, 


of  the  gaaet  of  decompadtion,  and  the  c«Us  tntnt 
or  a  Teat  is  formed  which  permits  the  mcape  of 
liquid,  injury  to  conncctioDS,  and  damage  to  ap- 
paratus or  tumiture  near  which  the  cell  is  placed. 
In  a  recent  patent  granted  to  J.  B.  Hart,  of  New 
York,  a  limplB  way  of  overcoming  this  difficnltr  is 


deeonbed.  The  batten  is  OlQitratsd  in  above  en- 
graving. A  hard  rubber  OMe  la  lined  with  line, 
and  a  stem  of  obloiide  of  rilvar  is  hung  from  * 
rubber  stopper.    A  Jelly-like ■' 


^ .- , .,   —  the  waihai 

again  inalinr  the  coll  and  prevcoting  escape  of 
l^old  or  moistnn  and  praventrng  antianoe  ot  dnrt. 


pmeare  is  exerted,  t 


sad  oar  pracKcaJ  cam  will  be  reqoired 

Uction  roller  in  all  likelihood,  pwhapa  Hin. 


To  find 

friotion  roller  the , 

turn  Ibe  eau  alrwdy  drawn,  lake  a  pair  of  com 
Jtmm,  and  set  them  to  the  radius  of  the  frictioi 
icAa  to  be  driven,  and  with  one  leg  on  the  Iheo- 
niical  cam  oatline  draw  a  number  of  drcidar  aro. 
ImUs  this,  aa  shown,  only  vny  much  eloaar 
tsHtlMt.  Thoh  a  line  tooctung  theae  imBll  r — 
•id  shown  hatohed  in  Fig.  I.  wfll  be  the  tra»  .^^ 
b*  of  a  e«tD,  wbidi  will  sane  the  required 
npoee. 

iBis  it  a  limpla  arithmatioal  spiral  cam.  A 
loguithmio  tpinu  may  ■imilai'lv  be  drawn  b;  the 
nnsl  ralaa  for  anch  tpirala,  and  reduced  to  a  prac- 
Mgldrtline  by  the  exact  mum  process.  The  chief 
oiNiiuua  ooRiM  in,  of  conns,  at  the  points  of  change 

aot  bobbfat,  it  Is  praferr 
bebaiTdI«d  somewhat. 
lUslnuUaa,  of  ooone,  a  slightly  dower  motion 
fathemiSSB^oftheriw-"'^^" 


bod  halt  of  the  figure,  opposite  to  the  practical 
tna  side,  but  the  disciepancy  between  the  two 
Ibarrtictl  lines  would  be  less  Uian  purposely  here 
nan  naffgerated. 

fnn  t£Is"%tted  theoretic  cam  the  praotioal 
Mii'dliw  cam  woold  be  found,  aa  before,  with  the 
■uins  ef  the  frictioQ  roller. 

^graatadTantageof  a  earn  motion  is  that  an< 
•otiooat  all  possible  can  be  exactly  obb^ed  wit! 
OMring  prtdiioD,  liene«  the  numerani  oam  gear 
fcmdin  tcocHs  madiinerj  where  goiok  moveuMnb 
i*VA«  to  be  nude  nnder  the  action  of  some  othsL 
■niag  part.  Ammgit  these  may  be  dwMd  the 
fv»  ndl  or  copping  nU,  the  haait  whasl  just 
Mbsd,  the  »6ap  shiften  of  the  mnle  head- 
Ao,  snd  sundry  loom  gears.  After  all,  a  cam  is 
«t  a  wheal  ot  TBrying  ndios,  and  though  I  have 
Hsd  B  many  myself,  it  hat  lometimsB  oeeurred  to 
aeOatthdr  nsedindaye  apovertrof  lesoaroe  in 
ima^  to  Uak-gsar  design.  Still,  to  efteot  osrtain 
■A  by  hak  gear,  vHilch  are  gattso  so  raadOy  by  ■ 
U,  wsold  involve  complications  pntctiaal];  impos- 
uls,Btlsastonths  score  of  expense,  so  that  cam 
■«Ms,  with  Unir  aompaotoes*  and  absolnte  acen- 
"V,  eany  thair  own  justification. 


HAars    SBAIiSS    CHLORIDE- OF- 

SUVBR    BATTERY. 
THK  dtief  diSonlty  expcoiaooed  in  the  use  of 
J>   Hail  calls  of  galvanic  batteries  is  the  leaksfn 
Mttsesatjng  fluuL    In  soma  forms  ot  cells  thisu 
gwhdag^ist  by  middng  the  odl  liquid-tight 


inrSICAL  IHSTRUHBHTB  :  THUR 
COVSTBUOTIQH  AND  CAFABILI- 
TIB8.-V.- 

a  the 

inken  or  wooden  cw 

straight  or  curved,  with  capped  mouthpieoe.  It 
guned  its  serpentine  form  from  the  faomty  given 
uareby  to  the  plajor  to  cover  the  six  holes  wiui  his 
fingers.  lu  course  of  time  keys  were  added  to  it, 
and  when  changed  into  a  baaioon  shape  Its  name 
changed  to  the  Bussian  bsss  ham  or  buJMon  BosM. 
A,  Parisian  Insbnmoit  maker,  Halaiy,  In  1817, 
made  this  a  oom^eti  iMbument,  after  the  nunner 
□t  the  k^yed-bnee  of  Hallidn,  and,  prododng  it 
in  brasB,  o^lad  it  the  ophicM^  from  two  Qreek 

words  meaning  serpent  and  keys— keyed  se * 

although  It  WM  more  like  a  keyed  bus  bngU.     

wooden  serpent  has  gwie  out  of  use  in  mHilaiy 
buids  withm  reoolleetion,  the  ophicUdde  from 
orchestnu  only  reoentW.  It  hat  been  superseded 
by  the  deTslmment  M  tlie  Talved  tubal.  The 
enphonium  and  bombardca,  tba  basses  of  tt 
pwtant  tamDy  ot  sa^ianM,  now  oompletely 
the  Ronnd  M  bass  wind  instnunent  mnsio. 
■-  -  --la,  invented  by  Joiaph Halliday,  ... 
the  Cavao  MOUia,  m  ISlC,  may  be  re^ 
gorded  M  the  prototype  ot  all  these  inatnusents, 
exemUng:  that  the  keys  bate  b««n  eotlMly  replacM 
by  the  valve  mtem,  an  almost  oontempararr  mvao- 
•■— •  by  Stoled  and  Blilmsl,  in  Prosaia,  m  1815. 
VBiva  inatmments  bsgan  to  preraU  m  early  as 
'.  The  sound-tube  of  all  biu|laa,aazlioms,snd 
tubas  is  conical,  with  a  much  wider  curve  than  the 
horn.  liie  quality  of  tone  produced  is  a  general 
kind  of  tone,  not  posseMing  the  Individually  of  any 
ot  the  older  instrnmenli.  All  these  valve  instm- 
'  I  may  be  oomprehmded  ondet  th«  Frendi 
of  saxhorn.  Th«m  is  a  division  between  them 
of  the  higher  instnunsota  or  bugles,  which  do  not 
sound  the  fundamental  note,  and  ot  the  lower,  or 
tubas,  which  sound  it  really.  Properly  military 
band  mstrumeata,  the  second  or  bass  division,  has 
bami  taken  over  to  the  onhestra ;  and  Wagner  has 
made  great  nse  of  it  in  hi*  great  scoiea.  The 
nprano  cometa,  bugles,  or  flugdhoms  and  sax- 
horns are  in  G  fiat ;  uie  oorrespondins  alto  instru- 
ments in  B  flat,  which  Is  also  tb«  pitui  of  the  ordi- 
nary oomet.  The  t«nor,  baryton.  and  bass  Instm- 
monts  follow  in  similar  relation ;  ihetNUshoms  are, 
as  I  have  said,  called  tubas,  and  that  with  four 
tbItbs,  the  eaphonimu.  The  bombardon,  or  E  flat 
tnba,  has  maeh  rlaher  lower  notes. 

military  purposes,  this  and  the  oontrabats — 

Lioon— are  circular.    Finally,  the  oontrabaiB 

tabaa  in  B  flat,  and  in  C,  for  Wagner,  have  im- 
dqith  and  potentiality  of  ' -"  •'— - 


ments.  The  manufacture  of  broES  instruments  is  a 
distinct  craft,  although  loma  ot  the  proceaes  are 
similar  to  those  used  uy  silversmiths,  ooppersmiths, 
and  bracien. 

Before  proceeding  to  the  variouB  inatrumente 
that  are  accessible  by  the  keyboard  to  full  harmony 
in  any  combination  of  notes,  it  will  be  well  to 
consian  the  kntraard  alone  and  to  try  to  make  out 
its  history.  Like  all  inventions  that  have  required 
time  for  Ihsir  reeosnition,  and  an  ever-widsning 
n»e  to  bring  out  usti  inportance,  the  record  i* 
impatfsot  and  tha  materisils  fragmentary  that  can 
throw  light  upon  its  developmsDt.  Its  origin  was 
•itber  in  the  oigan,  whtu  an  aggrsgats  dT  pitch- 
pipes  only,  or  in  oonneelion  wiUi  tSa  moDochonl,  tha 
normal  mediaeval  pitch-maasaie.  It  Is  accepted 
that  omof,  hydiaulo  or  otberwiss,  existed  in  ths 
time  01  the  P-™*^"  domination,  and  may  have  bessi 
ot  GrsA  invention.  In  the  e^hth  *n«  ninth  oon- 
torle*  organs  wtm  beard  of  in  Bnglsnd,  France,  and 
Qermsny ;  bat,  up  to  the  eleventh  century,  there 
appears  to  have  been  no  use  made  of  balanced 
levers  or  keys  to  produce  the  aotta.  Sliding-rods, 
like  modem  draw-stops,  seem,  from  the  imperfect 
noticea  existing,  to  have  been  the  only  means  tor 
_i. _■_-__  __s     -itrolling  sound  Irom  ths  pipes. 


As  single  notes  «lly  were  practicable,  there  could 
have  been  no  harmony  whatever,  nnless  two  per' 
sons,  drawing  ont  slides  dmultotMoaily,  could  have 


hist^cally  the  constnictian 


, ..  them.    The  sure  one  is  the  sxamina- 

— '  is  found  in   giuAic  lepresentatioii*,  t»   be 
to  the  realistia  or  conventional 


the  difficnltlM  ot  wUch  a 


Thar*  are  many  i __ 

uritnunents,  nearer  particulars  ot  which  mav  be 
fomid  In  Glevaert  and  other  tsninent  mosicuuis' 
works  cm  Imtmmentatlon.  One  fact  I  will  not 
pass  by,  which  is  that,  from  the  use  ot  brass  instrn- 
-  -  'i(whidi  rise  in  ^tch  so  rapidly  nnder  increase 
nperature,  as  itr.  Blaikley  has  shown,  almost 
to  the  co-effiduit  of  the  shsipeuing  onder  heat  in 
organ  pipes),  has  come  about  that  rise  in  pitch, 
which,  from  1816  to  1846— until  repressed  by  the 
authority  of  ths  late  Sir  Uichael  Costa,  and,  mora . 
reoeutly,  by  the  action  ot  the  Boyid  liilitaryi 
Coltege  at  Kneller  Hall  — is  an  exIiaoKUnary 
feature  in  muMcal  history.  All  prerions  variations 
in  pitch — and  they  have  oomprued  as  much  as  a 
fonrth  in  the  extrenuB'^iaving  been  due  ehher  to 
tnnspoeitian,  owing  to  the  raqulrcsnents  of  tha 
human  voice,  or  to  national  or  provincial  measure- 


pwpl^ng 

Id  different  places  ud  at  SBtaeat  ttmes.  with  the 
early  keyboard  we  are  only  left  with  snob  Indica- 
tions as  we  can  get  from  polorial  or  written 
erideoc^  as  no  known  keyboard  is  older  than  the 
and  of  the  fifteenth  centnry.  At  this  point  of  our 
inquiry  we  ought  not  to  overlook  the  keys  of  the 
hujdy-gurdy  or  vielle,  t^  ^°'  sounded  by  a  wheel 
instead  of  a  bow.  The  fact  of  this  instrument 
having  strings  tuned  as  drones  pats  back  its  origin 
to  when  the  drone  was  the  only  addition  to  rndow- 
The  bagpins  was  the  wind  instrument  similarly 
burdened,  and  there  is  evvy  reason  to  believe  that 
the  drone  eariy  became  characteristte  of  the  organ. 
It  is  a  principle  ot  great  sntiquity,  perhaps  pre- 
historic, still  existing  m  the  East,  and  parbcolariy 
-'-  India.  The  kns  of  the  hurdy-gurdy  are  simply 
d«s  pushed  back  by  the  player,  with  projections 
stop  the  strings  and  produce  notes  according  to 
9  Vibrating  Iw^th  required ;  and  as  the  instru- 
mt  Ii  heU  with  the  kers  downwards,  these 
ies,  when  rslaaaed,  fall  back  by  their  own  wnght. 
It  Is  possible  that  the  hurdy-gurdy  keys  snggeded 
the  contrivance  ot  balanoed  leveis  for  stopping  the 
monoiAopd ;  ^'^'^  tiuis  the  clavichord,  a  complex  ot 
monochords-'for  at  Gl«t  the  stzings  of  it  were  ot 
equal  length— cone  about ;  but  it  is  equally  possible 
that  the  invsntion  ot  balanoed  levar  keys  was 
earliest  q>plied  to  the  orgaiL  We  have  to  step  with 
great  care  in  this  inquiry.  Ot  what  happened,  if 
any tlm^  in  the  eleventh  and  twelfth  cuktohes  oon. 
oeming  Keyboards  we  know  nothing.  The  first 
_..  ...J  _  ..  ,-_,.■.  .-_  .■_  .t_  "-irtj^th  century. 
organ  for  pro- 
csesonal  ue,  a  shrill  pifch-givec  and  little  more, 
had  been  invented.  One  of  the  valoable  results  of 
the  Muaio  Division  of  the  Inv^tiMis  Exhibition  of 
the  poblication  ot  important  books  con* 


which  were  undartakan  by  Mr.  Qoaritch.  The 
one  I  now  particularly  refer  to  is  entitled  "  Notes 
on  Baily  Spanish   ICusic,"  vrith  illustrations   ot 

thirteenui  and  fourteenth  centniT  initrnmenla.  The 
anthor  is  Don  Juan  Biano,  who  was  the  special 


..    coUecUou  which    was    ohown  in  the  Boyal 

Albert  Hall,  and  was  offidislly  associated  with  It  as 

-'--' of  the  Special  Loan  Committee.    I  may 

^,  __ion  that  I  was  honoured  with  a  gold 
medal  awarded  by  the  Gxeoutive  Coondl  of  the 
Eihibitlan  for  Uieee  serrioee.  In  Don  Biuo's  book 
there  is  a  drawing,  copied  from  an  aathenlioat«d 
manuscript  of  the  thirteenth  oantury,  in  which  a 
portable  organ,  or  oorliifi/',  appears.  It  has  nine 
pipes ;  but  it  has  been  sufficignt  to  the  artist  to 
agon  three  k^B,  which  are  hardly  keys  in  the 
sense  ot  levers,  but  evidently  rtprcsent  those  gimlet. 
looking  finger-stops,  of  wbich  I  shall  give  other 
ini'l11''*1  When  depressed  by  the  flogen,  they 
lowered,  by  some  interual  contrivance  ths  valves  or 
*-  admit  wind  to  the  pipes  they 


served.    There  is  no  due  to  the  actual  ni   .       

L  of  drawiogs  this  example  is  contained  in  belong* 

the  ixdtx  of  the  "  Contigas  de  Santa  Haria,"  of 

which  there  are  three  manuscripti:   one   In   tha 

National  Library.  Madrid,  and  two  in  the  hlirary  of 


no 


ENGLISH  MECHANIO  AND  WOELD  OP  80IEN0E:    No.  1883. 


Sbpt.  25,  1891. 
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ipovta&t  munoal  miniatiirM  had  already  appeared 
"  Instnunentaria  Espanola,*'  hr  Don  Franouco 
,  Ifadrid,  1880. 


BEAXrCHEBrE'S  BOEING  BIT. 

Fthe  expanaon  bit  ihown  in  the  Ulnstration, 
which  baa  been  patented  by  Mr.  Charles 
Beanoh^nej  Lake  Linden,  Mioh.,  Fig,  1  repreeenti 
ttie  derioe  in  perspeotire.  Fig.  2  showing  the  point 
oi  its  eentral  portion,  and  Fig.  3  being  a  plan  Tiew, 
whfla  Fig.  4  is  an  end  Tiew  of  the  extension  ann. 
The  shank  is  squared  and  tapered  to  adapt  it  to  a 
Mt-stook,  and  na  spirally -^pwved  lower  end  has  a 
simlet-point  and  eattinff-hpe,  a  screw-thread  being 
xonned  on  the  body  of  tae  spirally-grooTed  portion. 
In  a  mortise  in  the  shank  an  arm  is  clamped  by  a 
set-screw,  the  outer  end  of  the  arm  haYing  two 


morfiseS|  in  one  of  which  is  damped  a  cutting- 
tool,  while  the  other  carriea  a  guide-bar.  The  tool 
has  at  its  lower  edge  a  pair  of  spurs,  between  which 
is  lonned  a  cutting-edse,  the  Bpun  being  arranged 
diTergently  to  enable  them  to  out  without  pindmig 
the  wood,  while  the  shank  of  the  tool  is  out  away 
aboTe  its  ontting-edge,  so  that  the  ascending  ch^ 
will  zide  up  and  off  uie  edge  of  the  tool.  The  upper 
surface  of  the  arm  has  a  naduated  scale  to  f aoui- 
tiie  setting  it  for  boring  a  nolo  of  the  desired  siae, 
which  is  effected  by  plying  the  ffimlet-point  on  the 
centre  from  which  the  hole  is  to  be  struck  and  turn- 
ing the  bit,  when  its  threaded  portion  screws  into 
the  wood,  as  the  cutting-tool  on  the  eztension-ann 
fonns  a  channel  hf  which  a  droular  niece  is  sepa- 
rated from  the  mam  body  of  the  wooa. 


The  Frerention  of  Soorvsr.— James  HaTiland, 
an  Enriish  surgeon  of  repute,  and  a  sketch  of  whose 
life  and  career  appeared  m  the  Lancet  of  Deo.  11th, 
1869,  is  credited  with  haying  derised  a  plan  for  the 

STention  of  icurvr  on  board  ship.  He  senred 
t  as  a  snxinon  in  the  Indian  Mercantfle  Marine, 
and  when  stm  in  his  twentieth  year  heacoompanied 
a  Ime  number  of  soldiers  and  seamen  on  boiurd  the 
Sir  M^Uiam  FuUeney  to  India.  This  was  the  only 
Tessel  of  the  squadron  which  arrived  in  port  free 
from  sourry^'a  result  which  ]£r.  Hariland  obtamed 
by  keeping  up  a  full  and  fresh  supply  of  mustard 
and  cress,  which  he  directed  the  crew  to  grow  for 
their  own  use  in  warm,  moist  flannel.  He  lost  not 
a  single  seaman  or  soloier—a  service  for  whidi  he 
received  the  thanks  of  the  Board  of  Directors.— 
Lancet, 

The  Xarklnga  on  the  Finger-Tips.— Dr. 
D  Abundo  hats  published  the  results  of  some  re- 
searches on  the  markings  on  the  tips  of  the  fingers. 
He  examined  the  fingers  of  seven  idiots,  and  found 
that  the  markinc(s  on  the  tips  of  all  the  fingers  on 
each  hand  were  identical,  tnus  showing  a  marked 
difference  between  those  of  idiots  and  of  sane 
peo^.  The  thumb-tipe  of  one  idiot  had  the  same 
markfngs  as  those  on  his  fingers.  There  was  a 
noticeaSle  smoothness  of  the  finger-tips  in  all  the 
idiots.  In  one  case  Dr.  D* Abundo  remarked  a 
perfect  resemblance  between  the  markings  on  the 
flngets  of  an  idiot  and  on  those  of  his  mother.  Out 
of  twenty  cases  of  imbecility  Dr.  D* Abundo  found 
in  four  only  one  sort  of  tracing  on  all  the  fingers; 
in  the  rest  there  was  a  tendency  to  repetition  on 
almost  all  his  fingers.  In  henuplegia.  when  the 
lesion  was  of  old  standing,  he  noticed  m  the  part 
affected  a  dirtinot  smoothioess  of  the  finger-tips, 
which  prevented  him  from  obtaining  a  dear- out 
impression.  From  a  medico-legal  pomt  of  view, 
these  xeeearohes  may  ultimatdy  nave  an  important 
bearing  on  crimes  of  a  sanffuinazr  nature.  For 
instance,  if  drawings  were  taken  of  the  impression 
of  a  hand  bathed  in  blood  the  marldn|[8  would  be 
most  dear,  more  especially  if  the  crimmal  had  not 
merely  laid  his  hand  on  an  v  papers,  but  had  actually 
flnrarad  them.  The  evicfence  of  crime  would  m 
still  more  valuable  if  the  criminal  had  some  cicatrix 
m  deformity  on  the  fingers.— Xan^^/. 


SGIENTIFIG    NEWS. 


•  ♦♦ 


THE  position  of  Wolfs  Comet  at  Berlin  mid- 
night on  Oct  1,  will  be  R.A.  4h.  27m. 
4-258.,  N.  Dec.  13''47'7';  briffhtaees  11-2,  aa  com- 
pared with  unity  at  time  of  discovery. 

As  mentioned  before,  there  is  reason  to  think 
that  the  small  planet  (312)  discovered  by  Dr.  J. 
Palisa  on  Aug.  14  is  not  new,  and  the  calcula- 
tions of  Dr.  A.  Berberich  point  to  the  pro- 
bability  that  it  is  Medusa  (149),  discovered  by 
M.  Perrotin  in  1875  whilst  at  Toidouse. 

M.  Charlois,  of  Nice,  discovered  two  more 
small  planets  on  the  1st  and  4th  of  the  present 
month,  which  should  be  315  and  316 ;  but  from 
the  fact  above  mentioned,  it  is  at  present  doubtful 
what  position  they  will  hold  in  ue  Hat. 

The  death  is  announced  at  Heidelberg  of  Dr. 
Franz  Friedrich  Ernst  Briinnow,  F.R.A.S. 
Trained  under  Encke  at  the  Berlin  Observatory 
(where  he  was  present  during  the  discovery  of 
Xeptune  in  1846),  he  was  appointed  director  of 
the  observatory  at  Ann  ^jroor,  TWir^iffaTi,  in 
1854,  and  11  years  afterwards  succeeded  the  late 
Sir  William  Kowan  Hamilton  as  Andrews  Pro- 
fessor of  Astronomy  in  the  University  of  Dublin 
and  Director  of  the  Dunsink  Observatory. 
These  appointments  he  held  until  1874, 
when  failmg  health  and  eyesight  compelled 
him  to  resign  them  and  retire  from  active 
life.  His  name  is  best  kpown  through  his 
investigations  of  oometarr  orbits  and  of  stellar 
parallax  at  Dunsink,  which  have  been  continued 
oy  his  successor,  Sir  R.  S.  Ball.  Dr.  Briinnow 
also  publidied  tables  of  the  orbits  of  several  of 
the  earliest  discovered  small  planets.  His 
"Lehrbach  dor  Spbariaohen  Artronomie"  is 
recognised  as  an  authoritative  textbook,  having 
passed  through  several  editions,  and  been  trans- 
lated into  French  and  English.  Dr.  Briinnow, 
who  was  in  his  seventieth  year,  was  admitted  a 
Fellow  of  the  Boyal  Aatronomical  Society  in 
1869. 

At  a  recent  meeting  of  the  Paris  Academy  of 
'Sdences  M.  Fizeau  stated  that  several  observers 
had  measured  remarkably  hi^h  velocities  in  solar 

frominences  by  the  wpuoation  of  the  Doppler- 
^izeau  prindple.  Tke  subject  is  purely  tech- 
nical ;  but  the  conclusion  is  uiat  abemtion  must 
be  taken  into  account  in  determining  the  heights 
and  positions  of  the  prominecces. 

It  is  proposed  to  hold  an  electrical- engineering 
exhibition  in  Glaagow  during  the  winter.  The 
exhibition  at  the  Crystal  Palace  will,  it  is  under- 
stood, be  opened  in  January.  It  should  be  under- 
stood that  these  exhibitions  will  not  depend  on 
dectrio  lighting  for  their  attractions,  but  rather 
on  other  applications  of  the  current. 

It  is  stated  that  the  Brighton  Railway  Ck>. 
intend  to  remove  the  dectric  lights  from  their 
coaches,  and  replace  them  with  lamps  burning 
Pintsch's  gas,  while  Pope  and  Son,  Slough,  wifi 
have  an  opportunity  of  showing  what  they  can 
do.  The  electric  Ught  does  not  seem  to  be  a 
success  on  trains,  but  it  is  coming  into  extendve 
use  for  lighting  the  yards  and  goods  sidings  of 
various  railways. 

The  Brighton  Municipal  Electric  Lighting 
Station  was  opened  last  week  by  the  Mayoress. 

The  Swiney  Lectures  on  Geology  will  be 
delivered  at  the  Natural  HistoryMuseum,  Crom- 
well-road, S.W.,  on  Mondays,  Wednesdays,  and 
Fridays,  at  3  p.m.,  from  Oct.  5  to  Oct.  30.  The 
lectures  are  free,  and  the  subject  will  be  '"The 
Great  Agents  of  Geological  Change,"  by  Prof. 
H.  Alleyne  Nicholson,  M.D.,  D.Sc.  A  syUabus, 
can  be  obtained  at  the  museum. 

Dr.  Gill,  the  Astronomer  Boyal  at  the  Cape  of 
Good  Hope,  is  reported  to  have  said  that  a  phm 
for  univexwd  time  has  been  officially  proposed  to 
his  Gk>vemment,  by  which  there  will  be  one  time 
for  the  whole  world,  starting  from  the  meridian 
of  Greenwich,  and  changmg  local  times  at 
longitudes  separated  by  an  even  number  of  hours 
from  Greenwich. 

It  appears  that  Shakespeare  was  right,  after  all, 
about  the  toad  sweating  venom.  Correspondents 
of  the  Lancet  say  that  the  toad  does  secrete  a 
venom  of  a  tolerably  powerful  character  ;  and 
instead  of  this  secretion  taking  place,  aa  in  the 
case  of  snakes,  entirely  through  the  salivary 
glands,  it  is  actually  secreted  by  the  sldn,  so  that 
the  word ''sweated''  is  most  accurately  descrip- 
tive. In  hifl  interesting  letter  Dr.  Leonard 
Guthrie  mentions  that  the  secretion  also  occurs 


in  the  toad  through  the  parotid  fflands,  and  that 
the  venom  is  a  thick  milky  fluid  like  the  joice  d 
dandelion  stalks  in  taste  and  appearance.  When 
inoculated  subcutaneoudv  it  lolls  small  bixdsia 
six  minutes,  and  dogs  and  guinea-pigs  in  balfia 
hour  to  an  hour  and  a  half ;  the  Bymptoma  ia 
birds  being  loss  of  coordination  f  oUotrsd  by  dsath, 
in  guinea-pigs  convulsions,  and  in  tns  dog 
depresdon,  vomiting,  and  intoxication.  Dr. 
Guthrie  describes  two  very  interesting  obssm- 
tions  of  his  own  on  the  effect  of  tosd's  venom. 
He  kept  a  small  toad  in  a  cage  with  some  oomnioii 
lizards,  and  one  day  a  lizara,  having  bitten  the 
toad,  immediatdy  afterwarda  ruSbed  wildl? 
round  the  eage,  burrowing  its  head  in  the  mai, 
became  convulsed,  and  died  in  less  than  tvo 
minutes.  His  dog  having  siezed  a  toad,  wai 
attacked  by  instantaneous  and  profuse  salivation, 
violent  vomiting,  and  collapee.  He  also  notiMd 
that  the  venom  has  a  most  powerful  locd  action 
on  the  skin,  so  that  after  carr^in§[  a  toad  in  hiB 
hand  he  got  numbness  and  tingling  in  it,  with 
slight  swelling  and  dryness  of  the  skin  IsstiDg 
for  several  hours. 

Yintors  to  the  Natural  History  Museum  shoall 
notice  the  Arctic  group  which  has  been  plao9d 
by  Piof .  Flower  in  the  Central  Hall,  to  iUni- 
trate  adaptation  of  colour  to  surrounding  condi- 
tions. White  is  the  prevailing  oolour  of  sninali 
which  inhabit  the  Northern  regions ;  but  in  boos 
spedea— «a  the  mountain  haze  (Lepus  variahilii), 
the  willow  grouse  (Lagopus  albus),  uid  ths 
ptarmigan  (Lagopus  mutus),  all  of  which  sn 
shown  —  white  is  only  assumed  in  winter,  ths 
summer  livery  conforming  to  the  hue  of  titfir 
habitual  surroundings  in  wat  season. 

The  Folk-lore  Sode^  of  Mussachnsetts  having 
sent  a  ddegate  to  GoL  Gkraraud  asking  hu 
assistance  in  obtaining  records  of  the  "stnet 
sounds  "  of  London  and  the  capitals  of  Europe, 
CoL  Gouraud  has  put  A  phonograph  at  the 
sodety's  disposal,  wnile  a  photographs  will 
photograph  the  subjects  dmultaneoualy  with  the 
phonographing  of  their  "sound-waves."  Thii 
secures  the  *<coinddent  reproduction"  of  both 
sights  and  sounds  by  means  of  the  lanteni  i&d 
the  phonograph  combined — new  material,  indeed, 
for  the  lecture  platform. 

MM.  Labb£  and  Oudin  have  communicited 
some  observations  on  ozone  to  the  Paris  Acsdsmy 
of  Sciences  with  eepedal  reference  to  its  phyno- 
logical  and  therapeutic  action.  Ozone  kt 
experimental  purposes  is  best  prepared  by  tiie 
dectrical  method.  This  can  be  easily  canied 
out  by  passing  a  current  of  air  between  two  tubes 
across  which  the  electrical  dischargee  is  made  to 
pass.  When  tiie  blood  of  an  animal,  which 
averages  usually  from  10  to  11  parts  per  100  of 
oxyhsdmoglobin,  has  been  examined  after  the 
animal  has  been  submitted  to  the  inhalationilor 
a  quarter  of  an  hour,  an  augmentation  of  one 
per  cent,  is  found,  and  this  is  constant.  Oaone 
has,  according  to  these  observen,  a  thazapeotic 
propcoty  hitherto  little,  if  at  all,  noted,  which, 
in  their  opinion,  mav  lead  the  way  to  flome 
important  cUnical  results — ^vix.,  its  power  of  die- 
placing  and  transporting  the  metdilic  substanoe 
of  the  electrode;  and  they  found  that  thii 
molecular  displacement  took  place  with  all  the 
metals. 

It  is  claimed  that  a  mile  in  29}  seconds  was 
recently  made  by  a  locomotive  on  the  Bound 
Brook  route,  between  New  York  and  Fhils- 
ddphia;  but  it  is  not  stated  what  sort  of  loco- 
motive did  it,  or,  of  equal  importance,  how  the 
time  was  taken. 

At  the  meeting  of  the  San  Frandsco  Micro- 
scopical Sodety  on  the  2nd  inst..  Dr.  Wythe 
read  a  paper  descriptive  of  his  researches  on  the 
blood,  which  he  has  recenUy  completed  by  the 
aid  of  a  Powell  and  Lealand  one-tenth  apochro- 
matic  of  N.A.  1*60.  The  paper  is  an  impoiiaat 
one,  and  its  appearance  in  full  will  be  awaited 
with  some  intmst 


Telephony.— The  Consolidated  Tdephone  Om- 
struotion  and  Maintenance  Company,  Ltd.,  of  109, 
Farringdon-road,  London,  E.u,  nsve  iswsd  » 
catalogue  of  the  instruments  th^  «npp'r*.g^ 
illustrations  of  all  the  best  and  most  uwoi'!^ 
of  tdephone  apparatus  and  aoosssories,  »da«itfu 
"  tdemphic  code."  The  company  hj*  the  ejjto- 
Bve  r&ht  to  manuf  aotura  tdephbnes  of  tiie  IMisoo, 
Blake,  Gower-BeU,  and  Hunnlngs  i|y<5«»  «  "J 
United  Kingdom,  and  those  who  ■»  ^n»^2 
taking  advantage  of  the  faciUties  offered  Xt!  tM 
tdephone  should  consult  this  catak)gue. 
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IiEIIEBS  TO  THE  EDITOfi. 

>»» 

[Wi  i»  iM  hold  ourttJvet  r^nponsibU /or  the  ppiniatu  oj 
'ntM.    The  Editor  retptc^fuUy  rtqvsatt  that  aU 
Mhould  be  draum  up  as  hri^y  at  poenbUJ] 

la  nmmmicatioaa  thmtid  he  addreeeed  to  the  BoxTOB  oJ 
tU  IvaUBB  MsoBAXio,  889,  Strand,  W.  O. 

in  Uheqmu  emd  tMroffice  Ordert  to  he  made  pauabU  to 
X  PAffiou  XowABoa. 

V  A  ^der  to  /aeUtlate  reference,  Correepondente,  wAm 

"      ^  my  tetter  previouefy  ineerted,  wiU  Mge  bp 

F  Ae  nmaber  o/the  Letter,  aiwettae  the  page  oh 


"X  VQold  hM!f9  eraryone  wiito  what  he  knows,  and  m 
■MhMhe  koowa.  bat  no  more:  and  that  not  in  thii 
■If,  bat  in  all  other  lubjeoti :  For  each  a  pemn  may 
Un  lone  peztieular  knowledge  and  eneiienee  of  the 
mkn  of  neh  a  penon  or  eiiioh  a  fountain,  that  m  to 
tOMrthfani  kaowe  no  mora  than  what  emybody  does, 
a^  jsL  to  keep  a  olntter  with  this  Uttle  pittanee  ofhS 
10  ndsrtaka  to  write  the  whole  body  of  phTsloks,  a  Tioe 
inm  immoe  great  inoonTenienoea  denTe  their  original." 
-^Meetaifm^e  Meeaye, 


•  ♦» 


StfBal 


rS2734.1— Iw  order  to  xwplj  to  '*  H.  A.'*  (qaery 
:m6),  I  hare  raferred  to  Lockyer'i  **  Elementary 
iMoot,"  and  find  that  Be  UBoa's  twodzmwinn 
«f  Xiii  are  both  flivwi  for  April  20, 1856,  Qh.  40m. 
QJLT.f  thongh  the  oonflgnration  of  the  planet  ii 
faiy  different.  By  a  blunder  of  the  engraTer 
9k.  40a.  hae  probably  been  lubetitated  for 
Ilk.  40bl  in  the  aeoond  dxmwing. 

Iks  bonr-glaae  marking  represents  the  Kaiser  Sea 
isd  Nsmytn  Inlet.  The  semioiicnlar  maridng 
«Baiks  of  the  Kaisar  Sea  on  the  west,  Heseohd 
tail  and  Dawes  Forked  Bay  on  the  soatfaL  and 
Naasyth  Inlet  and  Laasell  Sea  on  the  north.  These 
aaaai  axe  from  Qzeen's  chart.  In  SehiapazeUi's 
''Maepa  Areographioa "  the  nomendatore  is 
trtinly  different;  thns  the  Kaiser  Sea  is  oaUed 
^yitii  IC^gna,  fto.  «H.  A.'*  had  better  prooue 
(hschsftiof  both  Orsen  and  Sohiaparelli,  and  the 
JtoHflostion  of  markings  will  then  beoome  an  easy 

of  your  correspondents  hare  recently 
a  oonspiooons  elliptioal  spot  or  dark 
in  the  soath  hemisphere  of  Jupiter.  This 
■sikiBff  waa  first  disooTeredl^  Mr.  A.  S7  Williams, 
d  Bd^lon.  on  June  1, 1891,  and  he  dnw  speoiai 
ittntMm  to  it  in  the  Monthly  ybiieet  for  June,  1890, 
9-  SM.  It  waa  formerly  sttnated  in  the  same 
wlade  as  the  red  spot^  but  its  greater  Telodty 
tnight  it  into  con  junction  with  the  following  end 
«f  ttat  objeet  at  the  nuddle  of  Joly,  1890.  It  was 
ttm  poshed  southwards  by  some  repelling  influence 
MBtad  by  the  red  spot,  and  pMsed  along  the 
Mttsm  borders  of  the  latter.  Smoe  August,  1890, 
M  differsnoe  of  motion  in  the  two  objects  has 
a  wide  separation,  and  the  dark  streak  has 
gamed  about  6h.  66m.  on  the  led  spot, 
IP  tkat  it  follows  that  object  across  the 
emtal  meridian  at  an  interral  of  about 
inr  honra.  Combining  niy  recent  obeerva- 
tfas  of  the  dark  streak  with  the  one  by  Ui, 
Wiifiams  on  March  28,  1890,  I  find  its  rotation 
|»d  9h.  65m.  18-3s.,  or  22-6s.  less  than  the  rate 
«(1ha  red  spot  during  the  last  twelvemonths.  If 
Atsuae  relatiTe  motions  are  maintained,  the 
«Blns  of  the  two  objects  will  arrive  at  conjunction 
fiboat  May  30,  1892.  The  diurnal  gam  of  the 
Uitieakis  64-6s.,  so  that  an  interval  of  666  days 
ii«PM  between  ita  conjunctionB  with  the  red  spot. 
Biatol,  September  19.  W.  F.  Denning. 


TBAN8IT   OF   JTTPITBB'fl   THIBD 
8ATBLLITB. 

[32735.]— Iw  reply  to  letter  32708,  during  the 
tent  on  Sept.  10  I  distinctly  saw  theUack 
Aalow  orosaing  the  planet,  though  could  not  dis- 
<Huh  the  sateUite  itseU  tiU  iS  egress,  when  it 
mt  plsmly  visible  as  a  slight  ezoreecence  on  edge 
« liiast,  and  soon  after  quite  distinct  Telescope 
■N«^^r«frMto]^ power 60 ;  time,  10.16 to  11  p.m. 

a^prding  the  focus  of  a  telescope  on  moon  or 
^nalibdthat  sometimes  the  same  will  answer 
ivMh;  at  other  times  a  slight  alteration  is 
^insd,  which  I  think  is  owing  to  state  of^  atmo 
Vjft,  H.  A. 

aanrood. 


,  IIWA 


•*^ 


OAXAIA  A2n>   LAKBS  IN  KABS. 

jm6.>-lF  I  did  not  reply  sooner  to  Mr.  Stanley 
^f^mf  letter  about  the  gemination  of  Mara' 
<*Miittid  lakes,  it  was  because  I  thouirht  vour 


'!> 


v.- 


,£ 


'^ 


{^ 

v 


.'Willi, 


explain— Mr.  Williams'  statement  that  he  hss  also 
observed  the  gemination  of  the  lakes.  By  a  curious 
coincidence,  however,  in  the  only  (hmwing  of  Mars 
made  by  Prof.  SchiapareUi  which  I  could  get, 
several  lakes  are  indicated,  and  yet  not  a  tingle  one 
of  them  has  been  put  down  as  having  been 
double. 
Antwerp,  Sept.  19.  H.  Schleuaner. 


thought  your 

VMaueh  too  valuable  to  be  further  wasted  with 
^C^^  of  anvthing  but  general  interest 
Jfc.  Williams  nas  misinterpreted  my  silence,  and 
yytw  it  to  a  '*  bseaking  down  of  our  hypo- 
?— '**  I  therefore  beg  to  say  that  the  probaUe 
**^^y  "one  canal  was  seen  double,  whilst  a 
jywwnng  one  remained  single"  was  that  the 
2^  was  mnch  darker  than  the  latter,  dark  linet 
f^mt^  much  more  eaeUy  than  light  ones. 
la«l,  of  course,  accept— without  being  able  to 


DUPLIOATION  OF  0AVAL8  AND  LAKB8 
OK  KABS-THB  DOIXBLB  BBLTS  OF 
JXJPITBB. 

[32737.]— BsFBBBiNO  to  that  part  of  the  long  and 
interesting  letter  of  "F.B.A.S.,"  on  p.  89  and  90, 
which  has  connection  with  the  subject  of  the 
duplication  of  the  '*  canals"  and  **  lakes"  on  the 
planet  Mars,  I  would  remark  that  the  instance  of 
the  Nilokeras  and  Jamuna  mentioned  by  me  waa 
only  one  of  a  class,  and  I  certainly  gathered  from 
his  letter  an  -implied  acknowledgment  that  the 
hypothesis  of  Meaars.  de  Boe  and  Sohleusner  failed 
to  account  for  certain  important  facts.  If  I  was 
wrong  in  this  I  can  only  express  my  sorrow.  It 
seems  to  me,  however,  that  the  effect  is 
much  the  same,  since  no  ex|>lanation  of  these 
facts  is  forthcoming,  and  it  is  not  likely  that 
an  hypothesis  will  be  very  hiffhly  [esteemed  when 
its  very  advocates  appear  unable  to  make  it  account 
for  the  facts  connected  with  the  phenomenon  which 
it  iras  expressly  devised  to  account  for.  Here  is 
another  little  conundrum  for  the  supporters  of  this 
hypothesis  to  solve:— How  is  it  taat  tiie  eame 
"canal"  at  the  same  time,  and  under  simQar 
conditiona,  may  appear  double  m.  one  half  its 
length,  whilst  iu  the  other  half  it  remains  simple  P 

I  certainly  had  no  intention  of  imputing  to 
"F.B.A.S.*^  the  heinous  crime  (?)  of  giving  the 
names  of  "canals"  and  "lakes"  to  certain  detaila 
on  Mars.  But  your  esteemed  correspondent  seemed 
positive  that  the  so-called  "  lakes  "  were  really  vast 
sheets  of  water,  so  much  so,  that  this  circumstance 
in  itself  was  apparently  sufficient  ground  for  dis- 
missing with  riaieule  the  observed  duplication  of 
certain  of  these  "  lakes."    Hence  my  inquiry. 

On  p.  89,  "  F.B.A.S."  treats  us  to  an  interesting 
little  sketch  of  Jupiter.  But  neither  the  south 
equatcnial  belt,  nor  the  first  dark  belt  to  the  north 
of  the  north  equatorial  belt,  nor  the  dask  streak  or 
portion  of  a  belt  on  the  south  following  limb  of  the 
planet,  are  shown  double.  Neither  ii  any  mention 
made  of  their  double  character.  XTnless  an  observer 
is  able  to  see  these  belts  double  at  a  glance,  and 
with  perfect  ease  and  distinctness,  he  is  not  likely 
to  have  the  slightest  chance  with  the  double 
"canals"  of  Mars.  For  compared  with  the  latter 
they  are  extremely  coarsely  double. 

It  would  be  interesting  if  observers  of  Jupiter 
would  attend  to  the  subject  of  these  double  Mlts. 
Ck>mparison  of  the  results  obtained  with  different 
eyes  and  different  instruments  and  powers  might 
lead  to  valuable  results. 

Sept.  21.  A.  Stanley  Williams. 


8XLBV0aBAPEI0AI.-aXJBBX0SB. 

[32738J— Iv  the  Journal  of  the  Liveipool  Aftro- 
nomical  Society,  YoL  YI.  pUte  YI.,  Mr^  Elger  has 
publidied  a  fine  drawing  of  the  remarkable  group, 
of  lunar  vralled  plains,  ishiericke,  Parry,  and  Fra 
Mauro.  In  describing  Guericke  he  speaks  of  a 
shallow  valley  which  crosses  its  floor  in  a  north  and 
south  direction,  and  of  its  prolongation  beyond  the 
walls  of  tiie  plain  on  the  south  as  far  as  the  west 
side  of  crater  B.  In  this  portion  of  the  vaUey  he 
figures  a  succession  of  pita  wl^ch  he  once  took  f6r  a 
rm,  but  believes  now  to  be  a  crater  row.  I  have,  on 
aeveral  occasions.  looked  for  this  crater  row,  and 
finallT  I  succeedea  in  seeing  something  like  it  on  April 
17, 1891.    But  in  looking  carefuUr  on  thoee  black 

Sots  with  my  8lin.  telescope  by  with,  I  found  that 
ey  were  the  ^aLidows  csat  eastward  in  the  valley 
by  the  various  nills  which  form  ita  west  border.    Aa 
I  have  not  been  able  to  find  any  crater  row  in  this 
valley  under  anv  other  illumination,  I  conclude  so 
far  that  these  black  spots  are  not  craters.    I  shall 
be  glad  to  hear  if  Mr.  Elger  has  any  further 
obeervation  of  this  valley  confirming  hts  views. 
There  are   a  few  other  differences  between  my 
sketch  and  Mr.  Elger's  to  which  I  vrish  to  draw 
attention.    West  of  crater  B  Mr.  l^ser  shows  two 
comparatively  laroe  mountains.    This  was   seen 
by  me  on  lurch  9,  1891,  as  an  indosure  formed 
by  seven  hillocks  of  various  sizes.    The  east  ride  of 
the  valley  is  also  formed  by  distinct  Ullooki ;  but, 
aaa  whole,  not  quite  so  important  as  thoee  of  the 
oi>porite  side.    On  the  plateau  G,  which  is  covered 
with  granulations,  I  nnd,  besides  the  craterlet,  a 
ring  open  on  the  north.    I    found  no   central 
mountam  on  the  large  indosure  E,  but  hillocks  and 
a  crater  as  per  sketch.    The  crater  D  on  the  south- 
east wall  ox  Guericke  has  a  hillock  on  its  nortti-east 
ride,  and  a  much  smaller  enter  ii  on  the  same  wall 
between  D  and  d,  and  another  at  e.    Further  north 
there  is  also  the  crater  g.    At  1  Mr.  Elger  figures  a 
crater.    I  found  here  four  hillocks,  of  which  two 
larger.    Under  some  illumination  they  may  appear 
like  a  crater.    On  the  west  border  of  the  vaU^, 
near  the  centre  of  Guericke,  Mr.  Elger  gives  another 
crater.    Here  again  I  found  three  hmodu.    At  2 
there  is  a  succession  of  yery  small  round  hillocks 
very  dose  together.    I  suqiect  they  are  craterleta. 
excesBvdy  small,  like  those  which  crown  from  end 
to  end  the  top  of  the  wall  which  doses  Stadius  on 
its  north-east  ride,  and  which  I  have  seen  twice. 
The  ridges  3  and  4  are  absent  on  Mr.  EIfler*s 
sketch.    At  F  a  crater,  and  no  central  hillock  in 
the  open  ring  west. 
Yaison,  Sept  13.  O.  K.  Gktudibert. 

WOLF'S  OOMBT. 

[32739.]— I  WAB  pleased  to  fee  the  remarks  (in 
your  current  issue)  of  "F.B.A.S."  re  Wolfs 
Comet  the  paragraph  thereon  on  p.  38,  and  the 
letter  nom  Mi.  Freeman.  As  a  further  encourage- 
ment to  owners  of  small  apertures  to  examine  it, 
I  may  be  permitted  to  say  that,  with  a  4in.  achro., 
I  have  been  watching  its  oourae  on  eveiy  available 
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erening  aince  it  wai  sitaato  in  Triaogulom.  I  failed 
to  pick  it  up  whUe  in  the  Pleiadee.  but  did  so  just 
before  and  after  that  transit.  I  saw  it  a  few 
evenings  ago  near  theline  between  ai*  and  w^  Tauri. 
Power,  Kdlner  25.  J.  B. 

WOI.F'S  OOKBT. 

[32740.1—1  THiiiK  Mr.  L.  T.  Fleming's  statement 
on  page  38  of  your  Scientific  News  must  have  dis- 
couraged many  who  are  possessors  of  onl^  small 
instruments ;  but  I  can  assure  anyone  that  it  could 
be  seen  at  the  time  with  less  than  2in.  aperture.  I 
saw  it  for  the  first  time  on  September  the  2nd  be- 
tween 2  and  3  a.m. ;  then  agam  on  the  7th,  about 
the  same  time.  I  could  distmctly  see  the  nucleus 
both  times,  so  that  it  is  evident  that  "F.B.A.S." 
is  not  mistaken,  as  he  stated  on  page  89  that  it 
might  have  been  some  verv  smaU  star  over  which 
the  comet  was  passing.  The  telescope  that  I  used 
was  a  Sin.  reflector,  metal  raeoulum,  power  90.  I 
could  just  g[et  a  glimpse  of  it  in  the  finder,  the 
aperture  bong  less  than  lin.,  power  10,  so  that 
anyone  could  see  it  with  less  than  2in.  aperture  if 
they  could  only  find  its  exact  position. 

Hatfield,  Doncaiter.  T.  Moore. 

THB  AUaXTST  PEBSEIDS. 

[32741.1—From  a  careful  reprojection  and  dis- 
cussion of  the  lists  of  meteor  paths  that  have  been 
tent  to  me,  and  which  were  ooeerved  during  July 
and  August  of  the  present  year,  I  find  the  following 
radiants  satisfactorily  shown  by  numerous  meteors 
on  each  night  of  observation : — 

I>^-     ^S^*       ^^l  Ob«rv.r. 

July  27    281-58}    5"  diameter..    David  Booth 
July  30    28+57}    6**  diameter..    J.  Sherwen 

Aug.  4    39+67  P^*^^^  ^®*  }  David  Booth 

Aug.  10    43  4-56     8°  diameter..    T.  W.  Backhouse 

Aug.  10    454  55  P**^^^'^®*  I  J.  Plasaman 

Aug.  11    48  +  52      Bxtensive  ..    J.  Plassman 
Ang.l4    56+58i    5^  diameter..    David  Booth 

On  Jnlv  27  Mr.  Backhouse  observed  three 
me^ra  that  were,  in  all  probability,  from  the 
radiant  found  by  ue  writer  for  this  date,  and  he 
thinks  these  help  to  ooxroborate  this  radiant.  Mr. 
Sherwen*B  observations  on  July  30  give  practically 
the  same  place  for  the  centre  of  radiation  as  that 
found  by  the  writer's  and  Mr.  Backhouse's  obser- 
vations on  the  27th.  If  these  meteors  belonged  to 
one  system— the  one  usually  understood  by  the 
name  August  Perseids— we  natiurally  expect  some 
displacement  from  the  27th  to  the  30th,  though  it 
is  not  shown  from  my  projection  of  the  paus  of 
these  meteors.  But  on  Au^;ust  4  the  writer  found 
that  a  radiant  was  active  which  gave  a  very  sharply 
defined  point  for  the  place  oz  divergence.  The 
meteors  evidently  did  not  belong  to  we  place  of 
radiation  found  on  the  27th  July.  Iliere  seemed 
to  be  no  connection  between  them  except  in  the 
characteristics  of  each  meteor ;  the  former  radiant 
had  apparently  ceased,  whilst  the  latter  was  giving 
more  meteors  per  hour  for  one  obanver  than  the 
one  on  the  27th  July.  This  seems  important,  as  the 
display  of  the  Perseids  this  year  has  been  better 
than  of  late,  and  there  seems  evidence  to  show  that 
the  system  gives  gradu^y  more  meteors  as  the 
earth  enters  it,  and  as  time  prog^reeses,  until 
a  maTJmnm  oisplay  occurs  on  August  10. 
Mr.  Backhouse,  observing  on  this  date  at 
Sunderland,  found  that  the  meteors  increased  in 
numbers  in  their  rate  per  hour  up  to  14h.  5om. 
Afterwards  they  showed  a  marked  decrease  in  the 
hourly  rate,  and  he  thinks  that  it  was  a  true 
feature  of  the  system  and  not  caused  by  any  inter- 
ference of  observations  by  twilight,  haze,  or  cloud, 
for  which  his  work  has  been  carefully  corrected. 

From  the  numerous  meteors  observed  on  July  27 
and  30,  and  again  on  August  4,  and  comparing 
these  with  the  fairly  rich  dil^lav  which  was  seen  on 
the  10th,  we  mi^t,perhaps,  venture  to  conclude  that 
in  future  years  if  the  radiants  which  are  forerunners 
of  the  great  Perseid  system  are  pret^  active  in  the 
latter  part  of  July  and  early  part  of  August,  that 
the  annual  disphqr  on  the  lOtn  of  this  montn  will 
he  fairly  rich,  i.e.,  if  the  radiants  previously  given 
are  all  members  of  the  same  system. 

The  extensive  area  of  radiation  diown  by  Plass- 
mann's  list  is  a  point  that  might  perhaps  be  termed 
weak  with  relatum  to  the  smfbing  of  the  radiant. 
But  on  trying  to  find  sub-radiants.  I  conclude 
there  is  no  evidence  of  them.  There  was  an 
appar^t  outttde  radiant  at  26  +  43  where  the 
meteors  came  to  a  pretty  sharp  focus  compared  with 
the  extensive  diffusion  of  the  whole  of  the  projected 
path ;  but  six  out  of  the  eight  meteor  paths  giving 
thisapparentradknt  could  m  most  favourably  dasssd 
as  belonging  to  tne  true  Perseids.  Other  portions 
of  this  area  give  evidence  somewhat  similar,  and  the 
pomts  46«  +  45°,  30^  +  61%  and  60»  +  53*  (which 
are  the  pertions  of  the  area  alluded  to),  can  be  dealt 
with  in  the  same  manner  as  the  former'  at  26* 
+  4y 

It  is  worthy  of  note  that  the  radiant  on  August 


11  was  8*  less  in  diameter  than  on  the  10th,  as 
shown  by  Plassmann's  list  of  meteor  paths,  and  the 
writer's  reprojection  of  them.  On  August  12  Mr. 
Badchouse  observed  15  meteors,  but  the  Perseids 
did  not  show  any  definite  centre  of  radiation  from 
my  reprojection  of  them. 

On  August  15  the  writer  recorded  14  meteors 
whilst  watching  the  Perseid  portion  of  the  sky,  but 
there  were  no  u^s  of  definite  radiation. 

It  would  be  interestiug  to  leam  how  Mr.  fi. 
Mtlligan  and  Mr.  Gk>briel  determined  their  radiants. 
Were  they  the  outcome  of  a  discussion  of  recorded 
paths,  or  guess-work  during  the  progress  of  the 
shower?  If  the  latter,  I  am  afraid  uttle  weight 
can  be  attached  to  it. 

The  question  of  the  shifting  of  this  radiant  is,  I 
think,  partly  proved  from  the  foregoing;  collection, 
and  what  has  previously  heea  accomplished.  Un- 
fortunately we  are  not  often  favoured  with  a  long 
spell  of  fine  weather  sufficient  to  get  a  continuous 
list  of  radiants  during  one  season,  so  we  must  make 
the  most  of  what  we  can  get,  and  strive  to  rightly 
interpret  our  observations.  If  personal  equations, 
errors  of  observation,  and  other  disturbing  causes 
are  taken  into  account,  the  radiants  given  at  the  fore 
part  of  the  letter  agree  fairly  well  by  those  found 
by  Mr.  Denning  for  these  dates. 

70,  North-street,  Leeds.  David  Booth. 


MBTBOBIC  DUSTFAIiL'ON  THB  MOON. 

[32742.]— Iir  letter  32678,  Mr.  Peal  refuses  to 
accept  **  the  conclusion  that  the  dustfall  on  the 
moon  and  on  our  earth  must  be  the  same ;  "  and, 
since  the  force  which  leads  to  this  dustfall  is  the 
force  of  gravity,  and  since  the  earth  possesses  a 
greater  mass  than  the  moon,  it  seems  likely  that  it 
would  attract  more  moteor  dust  to  itself  than  the 
moon  can  to  herself,  in  proportion  to  the  greater 
attractive  force  it  exercises  on  surrotmding  space. 
For  if  meteoric  matter  ia  eoually  disposed  through 
the  surrounding  space,  eacA  planet  would  receive 
an  amount  that  depended  on  its  own  mass  or 
attractive  force.  H.  G-.  Dixon. 


THB  lOE  AaSS. 

[32743.1—1  BEO  to  refer  "  G."  (letter  32690)  to 
Dr.  Haughton's  papers  published  in  the  Transac' 
tioM  of  the  Boyal  Irish  Academy  for  1881  and 
1886,  where  he  will  find  most  of  the  information 
which  he  is  seeking  for.  Dr.  Haughton's  figures, 
however,  do  not,  I  think,  quite  agree  witn  Sir 
Bobert  Ball's.  I  make  them  39  62  for  winter 
to  60*38  for  summer  for  the  hemisphere ;  but  Dr. 
Haughton  has  only  computed  them  for  lat.  60^ 
where  the  proportions  are  34*2  for  winter,  and  65*8 
for  summer.  Dr.  Haughton's  results  would  be  well 
worth  publishing  in  a  more  available  form.  They 
do  not  appear  to  me  (or  I  think  to  the  author)  to 
favour  tbe  theory  of  Dr.  Croll,  the  secular 
change  due  to  altuations  iu  the  eccentricity  of  the 
earth's  orbit  being  small  compared  with  the  annual 
change.  He  notes  specially  tnat  the  secular  chuige 
will  not  aooount  for  the  ooal-beds  in  East  CMnnul 
Land.  W.  H.  S.  Monck. 


THB  GLACIAL  PEBIOD. 

[32744.'!— One  fact  connected  vrith  the  glacial 
period  I  do  not  remember  having  seen  discussed.  In 
the  Glacial  period  the  ice  respected  our  present 
Senator.  In  both  the  northern  and  southern  hemi- 
spneres  we  have  evidence  of  glacial  action  extend- 
ing down  to  near  the  tropics,  but  it  ceases  there. 
To  my  mind  this  seems  to  prove  that  the  Glacial 
period  was  not  due  to  a  shiftm^^  of  the  earth's  axis. 
Another  astronomical  cause  assigned  for  the  Glacial 
period  is  a  change  of  the  earth's  axial  inclination. 
But  would  not  a  lesaer  inclination  lessen  the  length 
of  the  long,  cold  winter's  night  at  the  poles  and 
^ve  snow  and  ipe  a  lessened  chance  of  accumulat- 
mg  and  protecting  itself?  And  would  not  an  in- 
crease of  the  indi^tion  bring  an  increase  of  heat  in 
the  summer^  which  would  more  than  counteract  the 
cold  to  which  there  is  a  definite  physical  limit? 
Would  some  of  your  readers  kindly  tell  me  what 
inclination  of  the  earth's  axis  would  give  the  nearest 
approach  to  equilibrium  between  the  heat  and  cold 
around  the  poles  ?  If  the  Gladal  period  came  on 
suddenly,  or  if  it  were  recent  as  there  is  some  con- 
siderable evidence  to  show,  then  neithr  of  these 
astronomical  causes  would  seem  at  all  likely.  Mr. 
W.  Shon%,  F.G.S..  of  Chester,  has  written  some 
interesting  matter  to  prove  that  the  original  dQuvial 
legend  was  preserved  by  Neolithic  man  as  a  direct 
tradition  of  the  Glacial  period.  Prof.  Wright,  in 
his  book  on  '*The  Ice  Age  in  North  America," 
produces  a  mass  of  evidence,  from  different 
authorities  and  his  own  observation,  which  seems  to 
make  the  Niagara  gorge  a  dock  to  tell  us  tibat 
the  Glacial  period  occured  not  more  than  eight 
thousand  years  ago !  Niagara  gorge  is  seven  nmes 
lon^,  cut  through  hard  limestone  underneath 
whidi  is  soft  ahale.  Midway  in  the  gorge  is 
the  great  whirlpool  where  the  course  of  ue  river 
turns  to  the  right.  At  the  whirlpool  there  was  for- 
merly another  outlet  to  Lake  Ontario,  but  that  out* 


let  has  been  completely  and  visibly  Uoeketd  .. 
gladaX  debris.  When  that  blockage  took  pUoej 
river  sought  another  course,  whidi  is  theptw 
gorge  below  the  whirlpool ;  and  sinoe  that  tune 
Falls  have  cut  their  way  at  a  mintmum 
2|ft.  per  annum  from  the  escarpment  orer 
Ontario  to  their  present  position,  seven  iniletT 
up.  The  rate  of  recession  is  calculated  on  ob 
tions  extending  from  before  1842  to  the  ^ 
time,  and  on  surveys  made  bjr  the  (  ' 
authorities  of  the  Canadian  Dominion  Goi 
and  of  the  State  of  New  York  at  the  tims  whn] 
land  on  either  side  vras  bou^t  upforooni 
into  free  public  parks.  The  gorge  of  tiie  His 
at  St.  Anthony's  Falls,  near  Minneapotis,  ii 
the  same  length  as  that  of  Niagara,  and  ooi 
rates  it  in  every  particular.  The  general  ei' 
tion  for  time  is  also  checked  bv  the  slight  ext 
the  weathering  on  the  exposed  sides  of  the  cat 
even  in  that  climate  ox  extremes.  Bonghsrj 
mates  exist  in  certain  drawings  of  the  Jf 
missionary,  Father  Hennepin,  who  discovered 
falls  iu  the  17th  century,  and  in  drawings  lattrj 
hiitime.  Oano] 


LiaHTNINa-SPAOE-THEOSO?] 
AND    BTHBB. 

[32745.]~lN  reply  to  the  questions  of  "F 
(p.  89)  and  Mr.  Leeky  (32665,  p.  41)^  I  do  aoi 
quite  sure  what  i»  meant  by  the  oroinaiy 
tions  and  the  '^lightnin^^  stroke.*'    Mr. 
own  words,    **  an  electnc    current   of 
velodty  passing  through  conductors  of  laa  or 
capad^   and   resistance,"    convey  as  naad; 
possible  the  ideas  held  by  sdentific  men  ai  t 
natnreof  a  fiash  of  lightning.    It  is  a  suddn 
version  of  an  immense  quanti)^  of  energy  from 
latent  or  potential  state  into  kinetic  forms,  ai 
and  work  (not  useful  to  us).    There  is  no  rs 
suppose  that  air  is  consumed,  though  soms  is 
into  nitric  add  probably,  but  it  is  intensely  ] 
But  the  vinble  fiarfi  is  merely  the  azii,  the 
intense  portion  of   a  widespreiad   distribntii 
energy,  much  of  which  was  previously 
the  air  space  as  '*  strcos,'*  and  not  suddenly 
by  the  clouds  as  a  discharge.    My  own  o| 
that  the  chief  source  of  the  energy  of  lightei 
the  rain ;  that  it  is  the  energy  of  vapo; ' 
water  present  in  the  air  and  suddenly  < 
which  genersUv  falls  in  greater  quantity  even 
the  thunder  is  neaxd.  , 

I  should  doubt  the  tree  having  been  "itnuk 
tow  down,  as  **  F.B.A.8.'*  desonbes.  I  thinkft 
leaves  (wmch  are  very  good  oondnotors)  oolbetsa! 
kind  of  brush  diiohaige  from  the  surrounding  sMl 
and  that  the  current  left  the  tree  at  a  point  wM 
from  the  nature  of  the  wood,  it  found  obstncMl 
and  went  to  euth  at  some  favourable  spotvh^ 
there  was  a  vein  of  moisture  or  some  other  atM 
tion.  The  fendng  wires  offered  other  outlsti.li 
took  ;part  of  the  discharge.  The  aooount  d  fl 
man*B  sensation  is  curious,  and  I  will  not  preteaat 
explain  it ;  posdUy  he  did  not  reodve  a  rssla 
charge  at  all,  but  formed  part  of  an  indofll 
current  The  oase  of  the  churen  is  nothing  uanifl 
as  the  path  is  often  very  capricious  inappeanns 
though  resulting  from  the  nature  of  the  n**^^ 
and  prepared  during  the  period  of  stress,  befanv 
fiash  ooonxB. 

I  am  much  surprised  to  find  Mr.  Grey  defsnon 
the  idea  of  space  of  four  dimensions,  iMoanseil 
always  poses  as  the  opponent  of  anything  mysw 
and  outmde  the  bounds  of  the  *'  real."  I  oua 
attempt  to  meet  all  he  says,  which,  indeed,  I  hi 
answered  b^  antidpation  on  p.  70.  I  will  sdect  oi 
or  two  special  points.  He  says  *'  a  creature  Utii 
in  two-dimensioned  tpaoe,  and  such  creatorss  • 
conodvable.  would  be  incapable,  &c."  1  deny  ti 
existence  of  two- dimensioned  space,  and  the  coi 
odvabUity  of  any  creature  existing  in  what  is  men 
by  it.  In  face  of  the  absurdities  which  areoalm 
set  forth,  we  must  anchor  ourselves  to  fint  pni 
dples.  We  have  to  deal  with  "  concepts,"  for  ot 
mmds,  like  our  eyes,  do  not  see  real  thingi,  b 
pictures  fbrmed  within  the  mind.  But  coofff 
are  of  two  orders:  conceptions  or  petceptiaitf! 
things  which  really  exist,  and  abstract  idsas  ^ 
out  which  we  cannot  define  or  comprehend  realig 
Now  our  fundamental  concepts  are,  of  nswanj 
the  loeus  or  place  in  whidi  existence  occurs,  anatl 
period  during  which  the  events  of  existence  oooa 
These  are  the  two  fundamental  concepts,  **  spaos  si 
duration,"  and  both  are  pure  abstractions :  ,th«y  i 
not  existences  themselves,  but  the  conditionsj 
which  existence  depends;  and,  bjr the veiy n*nC 
and  neoesdtj  of  their  existence  in  our  mindB  i 
concepts,  they  are  limitiess  or  infinite.  In  aoow 
sense  they  are  lengths^  extendons,  and  duxatiooi- 
which  progress  can  be  fredy  oonodved.  As  bo( 
as  we  try  to  give  them  a  concrete  form,  ve  ^ 
compelled  to  thmk  of  them  as  built  up  of  siadostfr 
units,  or  measnrss  of  length,  which  is  dtmenaoi 
but  duration  has  only  one  length,  moasurabM J 
time,  whtie  extendon  indudes  an  infinite  onmo 
of  lengths,  because  progre«  can  be  sff ested  w  *> 
direction.  Space  cannot  be  defined  in  words  whic 
explain  its  nature,  because  it  has  no  nature ;  ^  ^ 
concept  itself  is  the  negation  of  propertifli»  icare  < 


Sm.  25,  1891. 
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IBTa:  it  ift  puraly  the  locu9  in  wbioh  imoppofled 
llion  can  "be  oozkoeiYed. 

^  foQowB  that  apftoe  itself  has  no  dimenaionB  ; 
ftwbt&we  tirto  make  the  concept  a  concrete 
pi,we  find  tnat  motion  in  three  dizeotioni,  at 
pL  iBi^  to  each  other,  will  give  na  definite 
^ol^taU of  q>ace,  and then^  by  ttie  addition  of 
paif,  of  all  space.  Now  begun  the  function  of 
iftnmtifii  exact  definition  and  measurement, 

Km  intiDdaoe  the  Endidean  lines  of  thought, 
we  start  with  the  poi9U,  a  locus  without 
'ODS.    We  peas  to  the  line,  which  is  mere 
the  stiaight  motion  of  a  point  in  space,  mis- 
i^aoe  of  one  dimension.    Tlie  motion  of  a 
it  nght  angles  to  itself  ^ves  us  an  arta,  mis- 
'  space  d  two  dimensions.    The  motion  of  a 
srsa  at  right  angles  to  itself  giTes  us  the 
Buscslled  space  uf  three  dimensions.    But  no 
motion  can  gire  us  any  fresh  conception— 
tecsose,  ae  Mr.    Grey  says,  *^we  have  no 
loe  of  the  kind  of  space  ooneeponding  to 
of  the  fourth  (or  higher)  degree,"  out 
DO  Boch  equations  exist  at  all  related  to  the 
_,|C  *'naoe,"  and  because  our  three  motions 
IM  iheady  included  all   possible  directions  in 

St  this  be  dearly  understood.    The  equations 

jddiinsBsions  do  not  relate  to  the  oonoept  ** pure 

— ''  whidi  inTolTea  free  motion,  but  to  an  lUto- 

different  concept— -to  a  staruoture  or  limitation 

^^ace  which  would  control  motion,  which 

,  with  all  deference  to  the  mathematicians 

to  their  present  ohampion  Mr.  Grey,  we  know, 

sbiolate  certainty,  does  not  exist  in  the  true 

'  dimwiaiona  of  1^  2,  and  3  directions,  and 

it  is  a  mere  absurdity  to  attribute  to  an  alto- 

r  inaginaiT  direetiye  structure. 

[wd^iM  of  two  dimenaionB  has  no  existence, 

litismipossibleto  conceive  a  creature  existing 

k.  Lst  OS  prove  this.    A  "line"  is  pure  length; 

[III  slaolately  no  thieknMs^in  other  wordsjit  has 

Htnitaiioe,  except  as  a  mental  definition.    The 

Ufpment  applies  to  the  ''area,"  or  plane 

it  has  no  thickneas — erffo,   no  existence 

,  u  a  concept — it  ii  nothing  more  than  the  line 

ntaot  with  the  two  spaces  on  each  side  of  it. 

r,  wiU  Mr.  Grey  telT  ua  that  any  creature  ia 

eoaoeiTable  wnioh  possesses   absolutely  no 

whatever?      mat    ia    this  but  non- 

iM?  Now,  non-existence  is  ahready  pre- 

ai  to  the  concept  space ;  but  if  the  erealure 

-caitent,  what  on  earth  ia  talk  about  what  it 

do  but  idle  waste  of  time  ?    By  the  very 

of  the  concept  itself,  apac^  hat  no  existence 

M  a  Qoncspt)   until  the  third  dimenaUm  or 

M  ii  introduced,  and  beyond  that  no  other 

Boa  ia  ooQceivable.    So-called  ''  qMCe  of  two 

'^-"  ia  not  space  at  all;  it  ma/ be  called 

"  of  apace,  or  two  directions  vjith%n 


t,  bat  that  ii  a  v«ry  different  thing.    Mr.  Grey 

les  that  thiaanswerahia  last  remark.     For  aU 

or  oars,  thero  may  exist  a  univerae  in  which 

OBagjmazy  limitationa  to  motion  exiat  whidi 

'■tote  the  so-called  higher  dimenaiona.    We  all 

Mhat  they  do  not  exiat  in  this  univerae,  and 

am  ii  not  a  single  "  evidence  in  favour  of 

nsdental  space,"  and  therefore  I  am  justified 

fl&DgalldiseasBion  about  ita  poaaible  quaUtiea 

•»idUnibbiah.  ^^ 

NottBfulfflmy  laat  week'a  promiae  aa  to  the 

WRH  ooealt  powers,  the  miraelea,  and  Mahatmaa 

IL^^^y*  "^  **^*  aingular  way  in  which  they 

»nht«d  to  the  fashionable  make-beUeve  adenoe 

P«  ether.    It  iadatmed  that  it  ia  poaaible  to  pro- 

mm  material  subatanoea  and  forma  oy  the  action  of 

gaBd  and  will  of  aome  apedally-gifted  perKma. 

9jf  u  ^te  that  thia  ia  preciaely  the  power 

gpd  to  exist  by  the  apiritualiata— aay  by  the 

g««w  Mit.  Guppv,  who  in  many  caaea  proved 

SllQ*wm  of  thiiB  power  till  her  process  of 

2fKttliMtion"   was  discovered.    Some    Uttie 

^agoa  gentleman  who  waa  diatreaaed  at  my 

?"wp  in  relation  to  tiie  funotiona  of  the 

■itisit  me  a  pamphlet,  "with  the  author'a 

QBBeBti,"  entitled  •^Barkneaaand  Light  in  the 

&u   %n^^    -^  Indication  to  Antiquity  of 

gMia   Soareea    of   Energy   in   the   Fhyaioal 

^nni. '   I  am  i^g  to  uae  thia  aa  my  tnt  and 

^oaty  for  the  opiniona  and  explanationa  that  I 

SJW.to  deal  with,  beoauae  they  are  doaely 

^W  to  the  theoaophic  doctrines. 

Jy  the  East  it  is  currentiy  affirmed  there  are 

Q^wKing,  and  not  there  alone,  who,  when 

nwose,  are  able  to  work  prodigiea  by  f ormu- 

25'?»A  they  know  by  rote :  matter  can  be 

SMt  traaafetred,  and  rediaintegrated  in  the 

'  lofma ;  diatant  places  and  occurrences  can 

aodthey,  indeed,  assert  they  can  do  the 

potoof  marvels  their  predecessors  efteoted 

Jfjaj  of  the  Pharaoha.^'    Yea,  we  are  told 

^■M  Blavitakv  could  call  down  a  ahower  of 

aj!^  y*^  W  hand,  and  we  know  Mra. 

fe  tf^Jj    ^^"^^  l^v  oompaniona  with  sand ; 

I  wSSl^  ^  °^^^  enough  to  aay  that  examioa- 

gjgytbat^nd  to  have  come  from  a  beach  in 

rjmr*  which  ahe  had  vidted  the  day  before. 

2"^»Mp«Bentty  that  thia  exphmation  doea 

TVKM^the  nUzade,  if  we  only  have  faith  in 

^I«»p«ia8  of  the  ether,  which  Mr.   Tolver 


R 


Preeton  ia  ao  kindly  explaining  out  of  hii  inner  eon' 
aeiotuneat— not  out  of  any  knowledge  of  his  own  or 
othwpeople. 

"  lliat  thia  is  not  taxing  our  credulity  unduly,  or 
adentifically  impoaaible,  la  apjwrent  to  whoever 
oonaders  the  subject  of  deetriaty,  as  presented  in 
such  Yedic  writmgs  as  tiiose  of  the  late  Clerk- 
Maxwell,  which  suggest  nearly  as  much  as  they 
tell."  ''The  extreme  aoliditv  of  the  ethereal 
medium  of  light  oompela  ua  to  alter  our  entire  con- 

E"3na  about  matter,  notwithstanding  the  diffi- 
of  imagining  a  ciyatalUne  maaa  infinitdy 
ff  than  ated,  and  many  million  timea  lighter 
than  air,  perfectiy  daatic  and  tranaparent,  and 
whoae  atoma  can  alide  tranaversdy  and  have  no 
friction.'*  "  There  is  hardly  an  eecape  from  the 
oondudon  that  material  bodiea  move  in  the  ethereal 
Bolid  by  a  free  and  continuoua  exchange  of  their 
atoma  with  thoae  of  the  ethereal  medium."  "  The 
multiform  varieties  of  matter  are  aoldy  due  to  the 
mode  in  whidi  ita  partidea  are  combined  with 
energy — the  atoma  of  medium  meeting  atoma  of 
matter,  first  ooaleace,  and  then  instantly  restore  the 
like  material  shape."  There,  now  we  know  all 
about  it,  and  are  ready  for  the  miradea. 

« la  consequence  of  this  nroperty,  we  are,  ao  far 
as  mere  matter  is  ooacemeo,  quite  oifferentiy  com- 
posed after  we  go  up  a  flight  of  stairs,  orcross  the 
street, — what  conatitutea  our  personality  ia  not 
inert  matter,  but  the  energy  and  modea  of  ita 
diatribution,  which  are  preaerved  intact  when  we 
move  about."  Space  of  four  dimenmona!  How 
doea  Mr.  Grey  like  thia  devdopment  of  ether  doc- 
trinea?  But,  remember,  I  foresaw  that  it  must 
come,  when  I  wrote  in  my  "  Electrical  Common- 
Sense  "  that  the  ether  doctrines,  as  to  transfer  of 
energy  in  the  case  of  current  in  wires,  must  in- 
evitably be  appUed  to  the  case  of  trannnission  by 
bands  and  shafts.  We  only  need  the  question  put 
by  the  author,  **  Whether  the  ethereal  medium  nas 
not  the  sense  properties  of  protoplasm,  recogniBin|f, 
with  a  aort  of  animll  intelligence,  certam 
rhythmic  intonationa,"  to  bring  ua  to  Dr.  O.  Lodge 
and  hii  suggestion  that  tdepathy,  or  transfer  of 
thought,  is  an  ethereal  action. 

'*  Thej  daim  in  the  Eaat  to  know  how  to  transfer 
material  objecta  to,  or  from,  great  dlBtances;  but 
aro  unable  to  deacribe  by  what  adentifio  meana 
thia  rather  commonplace  feat,  according  to  tlieir 
atatementa,  ia  performed."  Now  we  ahall  aee  how 
honestly  poor  Mrs.  Guppy  got  that  sand.  *'  It  ii 
dear  that  to  fetdi,  zor  example,  a  watdi  and 
chain  from  Europe  to  India  aoea  not  require  a 
partide  of  their  groaa  matter  to  be  moved.  The 
objecta  are,  in  eaaence,  nothing  but  the  ethereal 
aoud  medium  in  a  condenaed  atste,  only  this  ia  com- 
bined with  different  forma  of  ener|7,  arranged  for 
each  in  a  apedal  order.  AU  that  la  neceaaary — for 
thero  is  the  matter  at  hand  in  the  ethereal  medium 
everywhere  preaent— ia,  by  hook  or  crook,  to 
attract  the  enernr  merdy  acroaa  to  India,  and  aet  it 
to  work  to  re-fbrm  the  watch  and  chain,  which, 
having  aurrendered  their  energy,  mdt  away  into 
atoma  of  the  ethereal  medium  in  Europe,  where 
they  had  stood j  and  beeome  lost  to  aight  there 
forthwith." 

Tea,  that  it  all!  and  yet  a  faithleaa  <* Kappa" 
wanta  to  know  if  it  ia  all  vulgar  impoeture.  Alaa,  a 
faithleaa  generation  demanda  a  aign,  and  I  fear— I 
fear  very  mudi— that  they  will  not  get  it ;  but  wo 
will  wait  for  that  littie  bet  of  Mr.  Stuart  Cumber- 
land*a  to  come  off.  But  thia  I  will  say :  it  is  not  a 
fraction  moro  absurd  than  the  doctrines  which 
scientific  men  are  teadung  and  calling  **  orthodox  " ; 
and  the  pemidona  habit  of  inventing  hypotheaea  to 
give  make-beUeve  explanationa — of  attributing 
unperf ectiy  understood  fiacta  to  the  action  of  an 
imaginary  ether,  intt^^  of  tracing  out  the  real 
actiona  of  mattw— must  lead  to  aome  such  quag- 
mires of  thought  aa  thoae  I  have  preaented  for  the 
edification,  or,  at  aU  eventa,  amuaement,  of  our 
readera.  I  have  to  thank  the  author  for  hii 
pamphlet,  and  for  aeveral  veiy  enjoyable  laugha. 

Sigma. 


ST7KSET   PHENOKSNA— ERRATA. 

[32746.]— Thb  beautiful  phenomenon  witneaaed 
by  Meaara.  Clapham  and  Blakeley  (lettera  S2662  and 
32643),  haa  often  been  recorded  in  theae  columna, 
and  nas  had  a  variety  of  causes  attributed  to  it. 
It  has  been  misnamed  the  **  Zodiacal  Light," 
"  Auroral  Light,"  **  Sun-pUlar  "  and  "  Green 
Bay  "  again  and  again,  ana,  with  a  greater  show 
of  reason,  "  the  Alteralow."  Dr.  Doberck  says 
{Nature,  Vol.  XXXVU.  p.  464) :  "  These  pheno- 
mena known  as  cropuscular  rays  are  commonly 
seen  in  China,  and  are  moat  frequent  at  the  height 
of  the  typhoon  aeaaon,  and  afford  a  warning  indi- 
cator of  tndr  approach."  He  attributea  their  cauae 
to  inviaible  dnro-atr^ua  douda  high  up  in  the  air ; 
but  Lieut.-Col.  Markwick  («'£.M."  No.  1281), 
says  they  are  "  simply  due  to  ravs  of  light  passing 
through  apertures  in  douda  below  the  obmrver'a 
horizon,  and  whidi  by  the  effect  of  perspective 
appear  to  diverge  from  tiie  sun's  apparent  place, 
alfAOugh  in  reawy  paralld  to  each  otaer."  Avery 
fine  repetition  of  thu  phesomenon  was  witnessed  on 
the  evening  of  Sept.  11  from  6.45  to  7  p.m*,  when 


two  immense  cones  of  pink  light,  divided  by  a  bright 
rift  or  inverted  cone  of  a  pale  sea-green,  uightened 
u^  the  sunset  horizon  considerably,  and  in  a  few 
minutes  rapidly  disappeared. 

There  aro  two  obvious  printer's  errors  in  letten 
32711  and  32712.  In  letter  32711,  last  Une,  for 
**fineet"  please  read  ^'poorest,"  and  in  letter 
32712,  lastlkie  of  ephemeris,  for  *<Oct.  20"  read 
"  Oct.  30." 

Sept.  21.  D.  E.  Packer. 


A    GBBSK    RAT. 

[32747.1—1  ^v  obUged  to  Mr.  Clapham  and  to 
<«H.  B.  F."  (32662,  p.  3)  for  their  repUes  to  my 
letter. 

I  think  that  Mr.  Clapham  is  probably  ri^ht  in 
his  siippoaition  that  what  I  aaw  waa  a  nft  m  the 
rod  aotiur  glow,  which  appeared  green  by  oontraat. 
Thouffh,  as  I  saw  fio  red  glow,  it  ii  strsuge  that  I 
should  have  seen  this  green  ray.  In  r^ly  to 
**  H.  B.  F.,"  my  place  of  obaervation  was 
Dewabury. 

Dewabury.  X.  Reginald  Blakeley. 


OHM'S  VORXUIiA. 

[3274S.]— Mb.  Bexjamxw  ia  right  and  Mr.  Har- 
court  wrong,  aa  regards  the  working  out  of  the 
example  in  queation— 


4  volta 
i  ohm 


m  Samp^rea. 


It  is  nothing  remarkable  that  the  amp^rea  of  current 
in  a  circuit  should  exceed  the  number  6f  volta 
E.M.F.  in  that  same  circuit.  Condder,  for  instance, 
a  aecondary  odl  having  an  E.M.F.  of  2  volta;  if 
one  carea  to  short-circuit  it,  a  current  of  many 
amp^rea  can  be  obtained. 

W.  Pefren  Maycock,  M.I.B.E. 


[32749.1— In  letter  32730  Mr.  Haroourt  endeavoura 
to  quadi  Mr.  Benjamin's  argument  againat  Ohm'a 
Law  by  correcting  (?)  his  ^culation.    It  is  very 

diffiult  to  understand  how  he  can  metanunphoBe-^ 

into  4.  But,  however,  I  think  that  without  thia 
admirable  calculation  it  ia  not  difficult  to  upset  Mr. 
Benjamin'a  argument.  Why  ahould  not  the  current 
have  a  greater  numerical  value  than  the  E.M.F.  P 
Current  and  E.M.F.  aro  eaaentiaUy  different  mo- 
pertiea.  The  current  ia  the  reault  of  the  E  Jl  J*. 
If  thero:  wero  no  reaistance  (in  practice,  of  course, 
impossible),  the  current  would  be  infimte,  and  as 
the  reaistance  increases  the  cuzrent  graduaUy  de- 
creaaea  in  value.  The  unite  of  meaaurement  taken 
in  aU  caaea  an  arbitrary,  and  if  Mr.  Benjamin 
wiahea  to  make  the  current  and  E  Jd.F.  numericaUy 
equal  in  this  caae  he  haa  aimply  to  take  aa  a  umt 
for  the  current  one  twice  aa  great  aa  our  amp^. 

Stnd.  Inat.  0.jB. 


BALL-BEARXKOS. 

[32750.]— Wb  read  with  pleasuro  "  BaU's  "  letter 
(32702)  on  the  aj^lication  of  baUs  to  machine  tools, 
and  noting  he  is  a  fellow  townsman,  diould  be 
pleased  to  shovf  him  a  Uttie  we  have  done  in  this 
direction.  We  are  hardly  prepared  to  go  into  the 
question  of  running  heavv  crank-ahafta  on  balla ; 
but  from  our  experience  should  say  it  was  not  im- 
poadUe.  aa  we  are  uaing  them  under  great  preasuro, 
and  without  any  dif&ouity,  in  a  ahaft-atraightening 
machine  taking  bars  up  to  4tn  diam.  We  are  alao 
uaing  them  in  a  ahafting  lathe,  equal  to  12tn. 
centree,  for  taking  the  end  tiirnat  of  faat-head 
spindle  doing  very  heavy  work,  the  balla  having 
iMMyn  running  for  three  ycua  without  a  aingle  one 
bemg  diaplaced.  The  mat  lot  appUed  did  not  laat 
aa  many  montha,  owing,  we  gueaa,  to  balla  not 
being  of  uniform  diam.  and  hardneas.  This  arrange- 
ment we  patented  several  years  ago,  and  now 
make  a  apedaUty  of  aame  vn  lathee  and  drilliiur 
machines,  never  aending  dther  out  without  bau 
thruat  bearing  to  ^indle.  We  may  add  the  oomer 
drive  puUeya  runnmg  on  balla  at  Coventiy,  men- 
tioned by  "Ball "  in  a  former  letter,  wero  made  by 
ua.  Xetton  and  HoUia, 

Meadow  Worka,  Nottingham. 

HINTS  FOR  BXPBRTTMrBTSrTAUaTB. 

[32751. l^lThaa  occurred  to  methatFrof  .Crookes*a 
rsMUometeic  experimenta  fumiah  one  out  of  many 
partial  aolutiona  of  the  question  how  to  differentiate 
the  effects  of  varioua  ooloura  in  photography,  Ac 
Prof.  Crookea  found  that,  aasuming  tiie  raoiometrio 
effect  of  a  certain  quaU^  of  dark  heat  to  be  100, 
that  of  the  vidUe  rays  in  the  extreme  red  waa  85, 
in  the  red  73,  orange  66,  ydlow  57,  green  41,  blue 
22,  indigo  8^,  violet  6,  and  in  the  ultra-violet  or 
most  highly  actinic  rayi,  only  5.  If,  thereforo,  in 
an  exhauated  glaaa  veind  we  had  a  aurface  com- 
poaed  of  many  Uttie  blackened  aluminlUm  discs, 
suspended  by  very  fine  wires,  these  discs  would  be 
repelled  in  the  degrees  just  indicated  Isy  the  rays  of 
Ught  in  a  projectM  image,  and  the  sendtivenea  of 
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thii  arrangement  would  be  of  a  different  order  from 
that  of  moit  lentitiTe  plates.. 

Of  oonne,  the  readiest  method  of  reading  and  of 
reoording  the  sffeot  of  Ught  upon  inch  aiufacee 
would  be  through  a  lyitem  of  carbon  oontaoto,  each 
aa  are  need  for  microphones.  Small  cuirents  of 
electridtj  wonld  be  passed  through  the  fine  wires, 
the  discs,  and  the  spring  contacts,  and  thence 
through  delicate  relays,  and  we  should  thus  secure 
somewhat  similar  effects  to  those  which  have  been 
obtained  with  selenium  cells.  The  most  obTious, 
but  not  the  only,  commercial  application  of  this 
idea  would  be  in  telephotography.  I  propose  also 
to  employ  absorbent  discs,  &o.,  of  different 
materials,  so  as  to  analyse  the  nature  of  the  mixed 
lights  in  oifferent  parts  of  a  projected  image. 

A.  D. 


THE  ELSOTAIC  FLUID  (P) 

[32762.]— In  letter  32691  Mr.  Septimus  C 
Gumey  inq[uires  if  it  is  correct  to  speak  of  the 
electric  current  as  a  fluid,  as  newpapers  inyariably 
report  it  aa  such  in  connection  witn  accidents  result- 
ingfromlightning.  As  Mr.  Gumey  isprobaUy  aware, 
at  least  one  of  our  eminent  electncians  is  oonyinoed, 
that  eleotrici^  is  a  fluid,  but  this  does  not  neoes- 
nrily  make  it  so,  unless,  indeed,  energy  can  be 
called  fluid.  Perh^  this  is  where  the  mistake  is. 
Take^  for  example,  a  primary  battery.  If  we  place 
withm  the  exoitms[  solution  a  plate  of  carbon  and  a 
plate  of  zinc,  without  any  metallic  connection 
Detween  them,  we  ^  no  endenoe  whateyer  of  the 
flodstence  of  eMctiiaty,  for  the  simple  reason  that 
without  the  conductor  there  can  be  no  current, 
inasmuch  as  the  energy  deyeloped  as  a  result  of  the 
decomposition  of  the  positiye  element  is  going  to 
waste,  haying  nothing  outside  its  source  upon 
which  to  act,  and  thereby  manifest  itself.  It  may 
be  a  yeiy  difficult  matter  to  many  to  thoroughly 
oomprehend  that  energy  manifests  itself  in  such  a 
yariety  of  ways ;  but  by  this  time  it  should  be  dear. 
at  least  to  our  soientiits,  that  electricity  is  purely  ana 
simply  the  result  of  energy  acting  on  certain  bodies ; 
in  matt  it  may  be  described  as  the  peculiar  condition 
of  the  conductor  under  the  influence  of  energy. 

As  regards  atmospheric  electricity,  Mr.  Gumey 
will  flnd  an  exact  parallel  in  an  oyerdiargea 
secondary  battery.  Under  tilie  effect  of  a  superior 
disturbing  force,  a  decree  of  tension  is  produced  in 
the  air  molecules  which  can  no  longer  be  main- 
tained, resulting  in  the  rapid  alteration  of  their 
position,  and  it  u  where  the  atmospheric  conditions 
are  most  suitable  that  the  effect— yiz.,  the  return 
of  the  molecules  to  their  normal  condition— giving 
rise  to  the  flash,  takes  place.  Owing  to  the  npia 
motion  of  the  dirturbed  —  or,  more  correeuy, 
escaping— molecules,  combustion  takes  place,  ren- 
dering tne  path  of  duturbanoe  luminous.  There  ii 
no  doubt  but  that  it  is  this  luminosity  that  has  so 
long  deoeiyed  us.  for  many  appear  to  think  that  the 

Sirk  is  pure  electricity,  wnereas  it  is  merely  the 
eot  of  energy  on  that  which  is  capable  of  being 
rendflved  incandescent.  We  can  easily  understand 
why  our  forefathers  looked  upon  it  as  fluid  lire,  for 
at  tnat  time  they  could  not  be  expected  to  compre- 
hend that  in  the  apparatus  at  meir  disposal  th^ 
had  the  means  of  producing,  confining,  and  trans- 
mitting energy  in  a  most  oonyenient  manner. 

Wm.  XiaiLghton. 

SPAOS  07  7ona  diubnsions. 

[32763.]— Thb  argument  which  Mr.  Wm.  John 
Gri^  (32719)  considers  the  best  in  fayour  of  the 
existence  of  space  of  four  dimensions,  reminds  us  of 
our  youthful  days,  when  we  were  asked  whether 
we  would  haye  the  **  first  slice  "  of  a  leg  of  mutton ! 
I  suppose  that  slioe  is  of  two  **  dimensions,"  and 
yet  none  of  my  acquaintance,  as  far  as  I  eyer  heard, 
got  anything  out  ox  it,  nor  haye  I  eyer  heard  of 
anyone  who  eyer  found  anything  in  it,  whether 
Uymff  or  dead.  Perhaps  Mr.  Grey  Uyes  in  hopes 
that  he  some  day  will,  since  he  talks  of  its  bemg 
oooosiyable  that  creatures  may  exist  in  space  of  two 
dimensions  ?  If  this  is  so,  alas  for  the  untold 
labours  of  the  microbe  inyestigators ;  they  may  as 
well  begin  at  once  to  rest  and  be  thankful  to  Mr. 
Grey.  Surely  the  brief  remark  of  <*F.R.A.S." 
(32706)  is  a  sufficient  hint  to  a  reasonable  man. 

I<.  B.  B. 


A  irJBW  GAS-STOVB. 

[32764.1—1  RAys  rscently  heard  of  an  inyention 
which  is  ukely  to  be  yery  useful  in  warming  rooms 
economically,  unless  it  has  an  injurious  effect  upon 
the  air  of  the  room.  It  is  a  small  steel  globe  which 
can  be  used  on  any  ordinary  bracket. 

The  gas  is  not  lighted  at  the  bumer,  but  at  the 
snudl  holes  in  the  steel  globe,  through  which  the 
mixed  air  and  gas  ii  forced,  and  whero  it  bums  in  a 
snudl  blue  fiame.  It  is  said  that  the  intense  heat 
to  which  the  united  air  and  gas  are  subjected,  oon- 
sumes  all  the  injurious  products  of  combustion. 
Would  this  be  so?  Perhaps  Mr.  Fletcher  or  some 
of  your  readers  would  kindly  express  an  opinion. 

I  once  used  a  regeneratiye  gas-stoye  that  did  its 
work  well  as  to  giying  heat  without  any  unpleasant 


smell;  but  the  products  of  the  combustion  wen 
decidedly  injurious.  Hooaeholder. 

KAOIC  SaVABBS. 

[32766.]— HAynro  noticed  in  joux  issue  of  the 
4th  inst.  some  examples  of  magic  squares,  I  take 
the  liberty  of  sending  you  two  arrangements,  yiz. : 
one  for  the  numbers  I  to  36,  and  the  other  for  the 
numbers  1  to  26,  which  I  succeeded  in  putting 
together  some  time  ago,  but  which  I  haye  not  seen 
in  the  particular  forms,  as  shown  below. 

(1)  The  square  with  the  numbers  1  to  36. 

Fio.  1. 


16 

13 

18 

19 

22 

23 

7 

6 

11 

34 

26 

28 

33 

S6 

27 

2 

8 

6 

32 
9 
14 

29 

36 

10 

1 
31 

4 
30 
21 

12 
16 

3 

26 

17 

20 

24 

Fzo.  2. 


-2J 

-6i 

-i 

■H 

+  16J 
-16J 

+3i 

+6i 

-lOi 

+41 

-nj 

+10i 

-6i 

-3* 

-7i 
+16i 

+»i 

+i*i 

-ISi 

-l-lSi 

-8i 

-17i 

-UJ 

-9* 

-1«1 

+7i 

«-12i 

-Ml* 

-«i 

-li 

+U 

+6i 

+  2i 

In  Fig.  If  the  sum  of  the  numbers  in  each  colunm, 
row,  and  diagonal,  is  HI.  The  square  itself  can  be 
diyided  into  six  portions,  as  shown  1^  the  thick 
lines,  and  the  sum  of  the  numbos  in  eadi  is  HI. 
If  the  total  sum,  yiz.,  666,  be  diyided  by  the  total 
number  of  squares.*yiz.,  36,  the  numbarl84  is  ob- 
tained. Subtracting  18^  from  each  number,  and  keep- 
ing the  resultmgsi^,  the  numbers  will  appear  asm 
Fig.  2,  ixom  which  it  will  be  seen  that  the  numbers 
in  the  second  row  are  identical  with  those  in  the 
fifth  row,  but  in  the  royerse  order  and  witii  oppo- 
site signs.  The  numbers  in  the  third  and  fourth 
rows  follow  the  same  law.  The  numbers  in  the 
first  and  sixth  rows  follow  partly  the  same  law,  and 
similarly  in  regard  to  the  columns,  the  third  and 
fourth  aeyiating. 

(2)  The  square  with  the  numbers  1  to  26. 


Fza.  4. 


Fxa. 

3. 

1 

22 

20 

6 

17 

16 
24 
16 
9 

3 

18 

19 

10 

12 

13 

14 
23 

2 
11 

7 

8 

21 

6 

4 

26 

-12 

+2 

+  9 
-10 

+7 
+6 

-8 

+6 

+1 

+10 

-9 

+  4 
-3 
-11 
-2 
+  12 

+  11 
+  3 

-1 

+0 

-6    -6 

-4 

+  8 

-7 

In  Fig.  3  the  sum  of  the  numbers  in  each  column, 
row.  and  diagonal  is  66.  The  squaro  itself  can  be 
diyioed  into  portions,  as  shown  l^  the  tiiick  lines, 
the  sum  of  the  numbers  in  each  portion  being  66. 
Other  groups  of  fiye  numbers  can  De  found  in  this 
squaro  giying  the  same  result. 

If  the  total  sum— yis.,  326,  ba  diyided  by  the 
total  number  of  squares— yiz.,  26,  the  number  13  is 
obtained.  Subtracting  13  from  each  number,  and 
keeping  the  resultiDg  sign,  the  numbers  will  appear 
as  m  rig.  4,  from  which  it  will  be  seen  that  the 
numbers  in  the  first  row  are  identical  with  those  in 
the  fifth  row,  but  in  the  reyerse  order,  and  with 
opposite  signs.  The  numbers  in  the  second  and 
fourth  rows  follow  the  same  law,  and  the  middle 
row  is  ^mmetrical,  and  similarly  in  regard  to  the 
columns.  J.  K.  Traaoott. 

STOKBEBNOB. 

[32766.] — I  HAys  before  me  your  number  of 
July  10,  and  the  interesting  artide  by  Bey.  J.  M. 
Bacon,  F.B.A.S. 

Mr.  Bacon  appears  to  haye  made  his  yisit  without 
proyiding  himself  beforehand  with  the  accurate 
Dearings  of  the  sun  at  rising  on  the  morning  of  last 
solstice,  which  are  easily  got  from  the  usual 
nautical  tables,  and  woula  haye  assisted  him  in  his 
obseryation  of  the  sun  trom  the  Altar  Stone  when 
rising,  and  on  the  top  of  the  Friar's  Heel. 

To  supply  this  deficiency  in  future  to  anyone  who 
chooses  to  make  the  pilgrimage,  I  have  made  a  few 
calculations,  and  here  giye  the  results — ^premising 


that  these  resulto  are  for  the  son  on  the  ml 
horizon,  and  that  they  must  be  modified  to  adut 
them  to  the  actual  horizon  as  yisiUe  from  ths  Altii 
Stone. 

The  latitude  of  Stoaeheoge  is  6^  II'  N.  Tks 
sun's  extreme  declination  K.  at  prsseat  is  23*  27'; 
and  the  magnetic  declination,  as  near  as  oaa  te 
ontimated   It  20* ^7 

With  tkese  data  it  is  easQy  found  that  oatU 
morning  of  last  summer  solstice  the  sun  appesnd 
on  the  real  horizon,  allowing  68'  for  atmonhode 
refractioB,  at  an  ai^le  of  49"  37'  from  ths  North 
Pole,  or  aa  seen  with  a  mismatic  compasi,  69*  ST 
trom  the  Magnetic  North  IPole. 

But  possibfy  it  may  occur  to  few  to  reflsct  that 
this  angle  of  the  appearance  of  the  sun.  howirw 
accurately  it  may  haye  been  fixed  by  the  Ihaidi 
about  14  oantunes  ago,  cannot  posiibly  bs  amr 
correct,  on  account  of  the  gradual  decreass  d  ths 
anrie  of  the  Ediptic,  which  is  giying  one  amormiing 
to  61-13"  per  oenlury,  or  in  the  14  centuries,  to  12. 
A  corresponding  alteration  has  taken  effect  in  Ihi 
same  time  on  the  pohit  of  rising  of  the  son,  whidb 
at  the  summer  solstice  is  22'  of  angular  diilttN 
nearer  to  the  Pole  than  it  was  14  centozioi  ago. 
The  effect  being  that,  if  one  of  the  Braids  ooud 
now  come  on  summer  solstice  morning,  and  look 
oyer  his  own  Una,  he  would  find  the  sun  ring 
about  two-thirds  of  its  diameter  to  the  left  of  wfast 
it  should  do  by  the  line. 

It  might  be  possible,  by  minute  examioatioa  of 
the  around,  to  fix  accurately  the  orinnal  besriatt 
and  oy  accurate  measurement  and  adjnstmsut  far 
horizon,  &0.,  to  asosrtain  accurately  the  oons- 
sponding  pnssnt  line  of  sight.  The  actual  diS«r- 
ence  of  these  two  lines  would  fix  approximatdy 
the  tme  time  of  erection  of  Stonehenge  from  la 
astronomical  record,  and  check  or  oiBproye  ths 
statemente  of  tradition. 

Sept.  16.  B.  Brakine  Bcott. 

CEILD-XASBIAaB  IN  IHBIA,  fto. 

[32767.]—**  Eoe,"  is  right— it  is  terrible  to  thiak 
of  the  "  future  troubles''  we  are  sowing  in  lodii 
(together  with  the  good  seed)  that  so  few  at  hom« 
can  reaUse.  "  F.aTM.'s  "  letter  is  a  case  in  point. 
In  aU  the  latter  says,  in  regard  to  absolutely  oail 
customs,  I  most  cordially  agree,  as  in  the  supprsHfas 
of  Sati,  female  infanticiae,  and  the  forced  oohahiti- 
tion  of  little  girli  of  nine  and  ten  years  with  adult 
husbands,  under  the  plea  of  religious  obseryaaoa 

But  in  matters  of  opinion,  regarding  what  hs 
calls  "  morality,"  we  haye  as  little  right  to  iatafm 
with  local  races  here,  as  the  Hindus  haye  to  stop  ui, 
in  India  or  England,  killing  and  eating  oofrs. 

A  most  dangerous  and  mdespread  agitation  ia  I 
hear,  imminent  oyer  this  custom  of  onn ;  faaatfgi 

Proposing  to  boycott  us  here  and  send  or  go  to 
ngland  to  enforce  their  yiews  and  stay  ths 
sacrilege.  I  would  ask  *'  F. A.M.'*  to  slowly  ani 
carefufiy  reperuse  my  letter  74338,  and  he  vul  seci 
that  the  sexual  liberty  before  maniaj^  he  ii  lo 
shocked  at  is  a  most  widely*spread  raeiai  custom,  a 
reifo  of  the  stage  of  human  deyelopment  ere 
marriage  arose.  The  extreme  antiquity  of  itii 
obyious  by  its  suryiyal  among  races  now  differ- 
entiated mto  Negro  (Masai),  Mongol,  Papuan. 
Sawaiori,  and  Malay.  **  F.A.M."  must  reooUeot 
that,  except  among  so-called  dyilised  races  (all  oyer 
the  world),  juyenile  chastity  is  not  yalued,  and  that 
any  well  meant  attempt  on  our  part  to  curtail  this 
liberty  by  penal  laws,  would  most  certainly  be 
disastrous. 

He,  of  course,  considers  our  system  of  morais 
(our  rnofM— customs)  right,  and  the  others  quite 
wrong.  That  is  a  raeiai  '*  matter  of  opinion.' 
Surely,  we  are  not  perfect  ?  and  able  to  throw  the 
first  stone  at  the  (so-called)  sinner.  If  a  (poor) 
natiye  goes  to  the  bacaar  for  some  Manchester 
cotton  doth,  he,  at  times,  finds  it  20,  30,  or  even 
36percent.  02ay/  Say,  is  that  moral  P  Andbaihe 
not  a  right  to  complain  of  <mr  fnort9.  or  custons  r 
Haye  we  not  some  80,000  prostitutes  in  London 
alone,  and  do  not  our  capitalists  gamble  in  the  food 
that  poor  children  pine  ror  ? 

Had  we  not  better  take  such  beams  out  of  our 
own  eyes,  before  we  begin  on  the  mote  in  our 
brother's  eye  F 

Except  among  semi-sayage  races,  where 
misdonariea  can  do  a  yast  amount  of  good,  natiye 
oonyerto  to  Christianity  oost  about  their  own 
weight  in  silyer— would  not  this  be  better  sunk  in 
Bernardo's  homes  and  helping  the  slum  diildrea  P 

Regarding  drink  and  opium,<^both,  in  excesi, 
are  bad,  like  beer,  and  here,  should  be  regukted ; 
but  folk  at  home  are  often  woefully  misled  ofv 
these  matters  by  beneyolent  fanatics.  That  **we 
haye  tought  the  natiyea  of  India  the  use  of  drink 
and  opium,"  is  simply  untrue.  Drinking  moas^ 
sorta  of  liquor,  soma  included,  was  known  m  India 
when  Englisnmen  and  women  were  Panted 
sayages.  As  a  F.R.O.S.,  fond  of  trayeDin«-I 
haye  at  times,— when  acroes  S.E.  Patkai,  and  ^ 
Da|^  Bdm,  where  there  are  no  inhabitants,  met 
extreme  difficulties,  which  my  men  could  not  sur- 
mount, and  often  and  often  the  cry  has  been  for 
the  *'Konia,"  the  opium  eater*  and  he  did  the 
trick  for  us. 


] 
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n»  "  frightful  ham  "  "  F.A.M.  '*  refen  to  ib  on  a 
Mr  with  flie  ezoeMM  we  (at  times)  see  at  home,  aa 
in  to  too  much  beer. 

I  do  not  indoxie  all  that  the  ''  Gtovermnent  of 
iBdia*'  ii  doing,  bat  oertainly  aoquit  it  of  a  denre 
to  niM  the  revenue  at  the  cott  oi  sobriety  among 
Otpsople.  That  is  the  clap- trap  laid  before  the 
Botuhsr  who  knows  not  India,  and  who  cannot 
IN  the  oiher  tide  at  all.  Host  of  your  thoughtful 
wdas  oould  at  onoe  see  that  the  ocutom  of  running 
ostto  India  duxinc^  the  oold  season,  and  rushing 
ibost  for  information  of  a  paztiouiar  Und,  and 
fbrnpahlishiag  it  for  the  general  information  ff) 
it  tone,  necessarily  must  be  often  most  mis- 
Ifli^.  But  the  general  public  do  not  see  this,  and 
kses  the  danger. 

I  diall  always  be  glad  to  answer  questions 
iloat  India  Mtft  I  know  anything  about,  and  I  hope 
•«FXlt"doeB  not  think  that  I  object  to  weU-me^t 
(fesAis)  rsforms  out  here.  In  1866  I  had  schools 
ttung  nqr  workmen  long  ere  the  Ooyemment 
Mm  the  present  educational  craze.  Can  ' '  Eos." 
givt  meao  due  to  his  identity  ?       S.  B.  Peal. 

fibaigir,  Asam,  India,  August  8. 


WASTBD  FOOD. 

[32758.1— As  Mr.  Jemrd  (p.  94)  asks  me,  I  wiU 
Biythst  It  is  difficult  to  distinguish  all  the  fungi  to 
tenoked  up  in  woods  and  fiudsmerely  by  studying 
teok^  eiosUent  aa  some  of  them  are.  The  object 
flf  Biy  prarious  letter  was  to  induce  those  who 
mfijdo  know  to  do  what  they  can  in  their  districts 
to  BOW  those  who  are  wiUmg  to  learn  the  dis- 
fti^BiiMng  features  amongst  the  common  fungi  by 
tikxag  them  out  where  tne  specimens  are  to  be 
(lusd,  and  pointing  out  the  differences  on  the 
■ot  Fungus  forays  are  held  about  this  time  of 
tftiTssrby  many  of  the  natural  history  societies, 
nd  1  sm  sure  fliat  the  leaders  would  gladly  gi^ 
ttf  tofonnation  in  their  power.  There  is  surely 
■OS  ndety  of  the  kind  in  the  New  Forest  or  in  a 
ton  in  the  riouuty :  if  not,  there  ought  to  be. 
Sr.  Bidham*s  **  Esculent  Funguses  of^ogland  " 
\u  lome  coloured  pli^es,  and  is  puuisoed  by 
Bmvs,  of  Fleet-street  (Uie  old  house  about  to  be 

ffBddown,  near  St.  Dunstan's  church),  at  12s. ; 
a  nseful  book  is  Dr.  M.  C.  Cooke*s  « British 
P^*'  with  oolonred  plates  (Allen),  at  6s.  The 
iDflitatsd  sheeta  drawn  by  Mr.  W.  G.  Smith, 
wUehlthinkare  still  to  be  seen  at  theBethnal- 
Gma  ICnsenm,  and  which  are  published  with  letter- 
jjtm  ondar  the  title  of  '*  Mushrooms  and  Toad- 
inii,"  by  Messrs.  Allen,  at  10s.  6d.,  would  be 
ttmmtly  useful  to  any  student  who  would  take  up 
tt«  nbiect.  The  Tramactiofu  of  the  Woolhope 
(3Bb  (Hoeford),  for  1869  contains  much  informa- 
tknon  mnshrooma  which  are  useful  as  food,  but 
■tottm  dssto^ed;  and  also  Mr.  W,  G.  Smith's 
"fSsns  Agaridnorum^"  which  is,  howeyer,  for  the 
rintifie  student  rather  than  for  the  field  teacher. 
M^  that  gentleman,  who,  I  believe,  is  now 
BTBC  At  Dunstable,  if  he  sees  this,  may  mformus 
whitt  work  he  oonsiden  best  suited  to  the  wants 
apnwd  by  Mr.  Jerrard;  but  it  ia  certain  that 
dsgjBsn,  schoolmasters,  and  those  Idnd-hearted 
h&ihi  oountiy  districts  who  are  always  seeking 
<v  lone  good  work,  might  be  of  much  benefit  by 
touhing  children  to  dis&guish  the  edible  from  the 
PMoooos  fungi.  Most  country  people  know  the 
flGBmoa  musuooms,  Agaricus  campestris  and  A. 
Muii,  as  well  as  the  Champignon  or  "  Fairy- 
BSg^'  anihroom ;  but  even  the  last  named  U  often 
wojsd because  "accidents"  happened  with  its 
eooia,  ICsraamins  urens.  and  coloured  fungi  are 
BTuiibly  cUssed  as  toadstools  and  smashed,  as  is 
«•  Bdetus.  which,  as  Dr.  Badham  says,  in  vain 
cifli  kmieif  <«  ednlis,"  and,  as  Mr.  Bottone  can  tell 
JJ,  ii  bonght  largely  in  Italy  by  people  who  would 
>Bc  mi  what  we  call  our  common  mushroom. 

Sanil.  Bay. 

[32799.]— Mb.  Jsbbibd  is  correct  in  thi'wlring 
u^itii  not  an  werydAj  task  to  distinguish 
"tVMa  edible  and  poisonous  fungi.  The  only 
P'Vv  wa^  is  to  first  find  out  the  genus  and  family, 
adthn,  if  it  apparently  agrees  with  an  esculent 
"Pww,  to  cook  and  eat  a  very  small  portion.  If 
10  btal  result  follows,  it  may  be  safe  to  indulge 
aonatensively.  The  best  book  I  know  on  the 
HqtetubyOooke,  price,  Ithink,  about  two  guineas ; 
Dvths  fixit  volume  only  will  be  required  for  the 
■Wty  of  edible  species.  There  is  also  a  small, 
gg»  book,  published  at  Is.  by  Worthington 
2||w<  It  is  very  good  of  its  kind,  and  has  plates; 
"«  ttmnst  be  remembered  that  fungi  are  variable 
•s  do  not  always  grow  in  accordance  with  the 
pwws,  either  in  form  or  outward  oolour.  Still, 
««•  snoattain  kinds,  e.g.,  Agaricus  campestris, 
jM>oowus,  Ag.  arvensii,  Copiinus  comatus, 
■JPiV^M  rirgmius,  &c,  which  once  recognised 
?[Jtt»5ly  be  Itorgotten.  The  Giant  Puff  BaU 
Jjvjopmai  giganteum)  is  very  delicious  when 
■^ a^boss  and  eaten  with  jam. 
^J^pwmg  the  want  of  dissemination  of  mico- 
GE1*J**^**^«®'  I  think  there  is  another  reason 
SJ*  *■  .diffieulty,  and  that  is  the  scarcity  of 
'MWltagi  m  thii  country  tends  to  moke  those  I 


who  know  of  their  eidstence  preserve  the  knowledge 
for  thoir  own  use. 

I  am  not  going  to  write  a  complete  dissertation 
on  fungi :  I  could  not  now  if  I  would,  since  dr- 
cumstanoes  have  not  permitted  me  to  follow  the 
pursuit  for  some  years  past,  and  I  do  not  possess 
any  books  to  which  I  can  refer.    I  can,  however, 

E've  some  idea  of  the  subject.  Treating  only  of  the 
rger  fungi,  they  are  divided  into  several  families. 
I.,  Agaricus,  consisting  of  a  pileus  or  cap,  which 
bears  on  its  under  surface  the  gills,  on  whidh  are 
found  the  spores.  The  pileus  may  be  campanulate 
or  fiat  or  umbonate,  possessing  various  degrees  of 
convexity  and  concavity.  The  spores  are  either 
white,  pink,  brown,  purple,  or  Uaok.  The  stem  is 
either  solid  or  hollow  or  stuffed,  and  is  either  con- 
tinuous with,  or  distinct  from,  the  fieeh  of  the 
pileus.  The  gfils  may  bs  fixed  or  adnexed,  or 
adnata  or  deourrent  (running  down  the  stem).  The 
stem  may  bear  a  ring,  or  be  ringless.  Itmavbe 
glabrous,  or  hairy,  or  reticulated,  &c.  All  these 
and  other  charaoters  have  to  be  noticed,  such  as  sixe 
and  form  of  spores,  habitat  of  growth,  &c.,  before 
deciding  upon  the  species.  II.  Cortinarius  is  allied 
to  A^anotts ;  but  I  never  found  more  than  a  single 

Samen,  and  do  not  know  much  about  thisfamuy. 
.  Hydnei  has  spines  instead  of  gills.  lY.  Maras- 
mius  is  representea  by  the  champignon^M.  oreades. 
T.  Bussula  has  always  white  spores.  The  pileus  is 
usually  flat  or  umbonate,  and  uie  gills  are  nxed,  or 
deourrent.  Vivid  colouring  is  frequent,  and  the 
fiesh  is  very  firm.  VI.  Hygrophorus  (or  water- 
bearing) runs  small  in  sise.  YII.  Ck>pnnus.  The 
gills  turn  black  when  old,  and  the  whole  plant 
turns  to  an  inky  substance.  The  form  is  allied  to 
that  of  a  pine-oone  set  on  a  stalk.  YIU.  Boletus 
possesses  tubes  instead  of  gills— Le..  like  a  sponge. 
The  form  is  very  varied,  from  a  mushroom  shape  to 
a  formless  excrescence  growing  on  a  tree.  IX. 
Lvcoperdon,  or  Puff  Ball  family.  These  are  a  few 
of  the  many  known  families,  and  all  contain  edible 
species.  Sna.. 

[32760.1~WoBTHiNOTOir  Suith's  is,  I  believe, 
the  best  book  in  a  cheap  form  on  fungi ;  while  as 
to  cooking,  simple  toastmg  is  the  best,  to  my  view ; 
but  as  all  fungi  are  to  me  more  or  less  digestion's, 
&C.,  disturbers,  I  cannot  utiUse  the  most  delicious 
abundance  growing  in  the  fir  grove  on  my  place ; 
while  the  gorgeous  Agarieut  musearius,  one  cf  the 
most  powerfuUy  medicinal  agents  of  homceopath]^, 
used  m  Kamscnatka  as  an  intoxicating  infusion,  is 
in  profusion  enough  to  supply  for  that  end  sev^al 
Kamschatkan  conmiunities. 

Now  as  potatoes— Patterson's  Victorias,  at  least, 
big  as  a  man's  doubled  fist— become,  within  a  few 
hours  after  raising,  a  bubbling,  frothy  mass  of  dis- 
solution, it  is  evident  that  potatoes  will,  until  next 
autunm,  be  dear ;  therefore  a  rotum  to  one  of  the 
foods  for  winter's  consumption  ousted  from  England 
by  the  potato— ^aur^raM^ ;  cabbage  preserved  by 
acetic  add  fermentation,  will  pro  temp»  be  a  luxury 
and  a  most  valuable  conservator  of  health. 

Probably  Covent  G^arden,  **  the  market,"  aooord- 
ing  to  the  immortal  facetious  one,  poor  Ohas. 
Dickens,  for  **that  sreat  pickle  shop"  in  Soho- 
square,  at  least  has  me  best  quality  and  quantitv 
supply  of  any  one  city  in  the  whole  world,  and  wiU 
meet  the  wants  of  most  of  **  Oars  "  desirous  of  ob- 
taining some  new  material  for  saurkraut,  which  as 
a  salad,  pickle,  or  boiled  vegetable  is  most  delicious. 

Purchase  at  a  butter  factor's,  &c.,  an  empty  butter 
tub  or  a  lard  paiL  Split  your  cabbages  vertically 
throuffh  the  stalk.  Cut  out  the  stalk,  leaving  a  V- 
shapea  channel.  Place  the  half  cabbage  flat  on  a 
table ;  slice  it  into  ribbons.  Boro  a  cork-hole  at 
bottom  of  side  of  pail,  so  as  to  ru^  off  the  liquid 
when  the  fermenaition,  &c.,  is  complete.  Piaoe  in 
the  cabbage  shreds  in  thin  layers,  well  compressing 
with  your  knuckles  each  layer.  Proceed  thus  untQ 
full,  cover  with  the  outside  leaves ;  place  thereon  a 
round  piece  of  wood  same  diameter  as  the  bottom, 
under  that  a  folded  doth ;  well  weight  the  wood  so 
as  to  give  pressure  to  the  mass  in  the  tub.  Set  in  a 
cellar  or  cool  outhouse.  In  four  to  six  weeks  ro- 
move  cork,  and  draw  out  the  stinking  liquor ;  ro- 

Slace  cork,  and  saurkraut  is  then  ready  for  use. 
ome  people  add  salt  to  each  layer,  others  add 
dovee  or  peppercorns,  other  condiments. 

In  Greek-Boeet,  Soho,  vast  barrels,  &c.,  of  aoetic- 
add  preserved  French  beans,  cucumbers,  and  saur- 
kraut can  (or  used  to)  be  seen  by  would-be  pur- 
chasers; but  no  saurkraut  was  ever  met  with  in 
London  superior  to  what  has  been  grown  and  made 
by  "  The  Lydney  Dispenser." 

It  was  my  misfortune,  during  the  wheat  and 
potato  famine  of  1847-8,  to  be  sent  to  a  so-called 
flrst-dass  boarding  school  at  Kidderminster,  one 
of  Edward  VI.'s  endowments,  where  Latin,  Greek, 
and  Divinitv  formed  the  boys'  curriculum.  The 
bread  waswnat  would,  in  1891,  be  condemned  by 
any  Poor  Law  Boud ;  it  had  a  most  unpalatable 
fiavour,  and  the  quantity  doled  out  to  eadi  boy 
was  anything  but  Ii  boral.  D  unng  those  two  years, 
all  physical  ^velopment  in  me  was  stopped.  Vege- 
table supply  was  practically  nil ;  and  this,  too,  for 
bojrs  full  at  the  age  when  the  bone  structure  was 
in  its  most  rapid  stage  of  formation.    Muiy  years 


afterwards,  an  accidental  visit  to  a  bona  mill, 
grinding  it  into  a  dry  powder,  rec&Iled  the  fiavour, 
uirou^h  the  bone-dust  entering  my  nose  and  mouthy 
of  the  bread  of  my  Kidderminster  school-days. 
"  I  was  bdng  fed  upon  bone-dust ! !  "  and  this  at 
a  cost  to  mv  father  of  2  guineas  a  week;  in  con- 
sequence of  which  life- long  ill-health  resulted.  So 
much  for  Church  education. 

The  Lydney  Diapenser. 


MABINB&'S  COMPASS. 

[32761.]-Jw  reply  to  "Metes"  (32680),  the 
earliest  account  of  the  mariner's  compass  that  I  can 
at  present  come  across  is  that  the  Chmese  Emperor 
Chmingus,  a  celebrated  astrologer,  made  use  of  the 
compass  ll20  years  beforo  the  birth  of  Christ.  As 
*'  Metes  "  seems  to  have  a  good  knowledge  of  the 
early  history  of  the  compass,  it  is  not  necessary  for 
me  to  say  any  more  now. 

I  may  addf  that  about  six  weeks  ago  I  had  the 
pleasure  of  seeixig  one  of  the  early  Chinese  com- 
passes; it  was  in  working  order,  though  rafiiee 
duggish  in  its  movements. 

John  Sherwen,  Jniu 

Egremont,  Cumberland. 


REPLIES  TO  QUERIES. 

*4i*  In  their  annoera^  OorretpondmtM  tare  retpeet' 
fully  requested  to  mentuMtf  in  each  imtanee^  the  title 
and  number  of  the  query  atked, 

[75000.]— American  Organ.— If  this  querist 
has  used  the  sprinj^s  which  ''Practical  Or^^ 
Builder "  says  (p.  9o)  can  be  bought  for  a  shilling 
a  set  of  61,  no  wonder  he  asked  if  two  springs  were 
not  necessary  for  each  pallet.  Why  the  wiro  alone 
—proper  wire,  that  is— would  cost  that  amount, 
and  tnen  it  has  to  be  turned  into  suitabl^-shapea* 
springs,  so  whero  does  the  profit  come  m  F  The 
springs  used  for  American-organ  work  should  be 
made  of  the  best  hard-drawn  tinned  brass  wiro, 
and  when  they  aro  of  that  description  one  spring 
will  do  for  one  pal'et ;  but  they  can't  be  bougnt  for 
a  shilling  a  set.  OBaANOV. 

[76047.]— Stand  for  Telesoope.— I  had  some 
years  sinoe  a  12^in.  Calver  altaz.  refiector,  and 
mounted  a  4in.  Wray  refractor  upon  it,  and  nothing- 
could  exceed  the  success  of  the  mounting.  It  was 
absolutdy  steady,  and  I  oould  find  and  follow  with 
the  greatest  facility,  as  described  in  mv  last,  Aug.  28. 
The  only  difficulty  would  be  that  it  is  neceesary  to 
<•  find  "  on  steps.  A  modification  of  this,  adapted 
to  tiie  refractor,  *'  A  Member  "  might  think  better, 
and  I  inclose  a  sketch  of  it,  which  for  the  most 


part  will  speak  for  itself.  I  adopt  the  trunnion  of 
Mr.  Calver^s  altaz.  with  a  long  axis,  14in.,  I8in.,  or 
moro,  according  to  the  size  of  the  tdescope,  wmch 
passes  through  a  metal  bearing  in  the  wooden  block, 
fin.  or  |{n.  resting  on  this  bearing  all  round^ 
turned  down  for  the  purpose,  to  avoid  too  great 
friction.  The  axis  at  the  bottom  passes  through  a 
disc  of  brass,  into  three  points  of  wfaldi  iron  rods 
aro  scrowed,  passing  throus^  the  legs  of  the  stand, 
with  nnts  on  both  sides.  This  keeps  ^e  diM  per- 
fectlv  firm,  adjusts  it  in  the  centre,  and  also  makes 
the  legs  of  the  stand  quite  rigid.  To  the  bottom 
of  the  axis  is  fixed  one  of  Mr.  Calver's  devating 
rods,  which  steadies  the  tdescope,  gives  a 
fast  motion  in  altitude  when  undamped,  and  when 
damped,  a  dow  motion  from  the  scrow  tapped  into 
it  at  the  telescope  end.  The  fast  motion  in  azimuth 
is,  of  course,  evident  from  the  sketch.  The  slow 
motion  Ib  obtained  with  a  fine  worm  and  whed, 
12  or  14  teeth  to  the  inch.  The  mounting  of  the 
worm  nasses  through  one  of  the  legs,  with  nut  also 
each  side,  by  which  it  can  be  set  exactly,  and  is 
worked  by  a  Hook's  joint.  Tae  whed  is  cast  on  an 
axis  through  which  the  axis  of  the  telescape  passes, 
and  which  is  damped  to  the  axis  for  the  dow 
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motion.  The  atand  should  be  Bolid,  and  made  of 
walnut,  oak,  or  ash,  and  stout,  aocotding  to  size  of 
instrument.  The  less  must  be  high  enough  to  get 
a  Yertioal  view,  ana  screwed  into  the  top  block. 
The  simplest  plan  is  to  put  it  on  a  table  the  height 
required,  witb  flange  found,  on  which  it  can  be 
eaoly  mored  when  tae  elevating  rod  comes  in  the 
way  of  the  less.  The  table,  if  this  is  adopted,  must 
be  solid  and  firm.  If  preferred,  the  legs  of  stand 
«an  be  longer,  to  giye  centre  of  motion  5ft.  6in. 
high,  say,  for  4in.  o.g.  They  will  then  want  ^in. 
iron  stavB  1ft.  or  so  from  the  bottom.  The  telescope 
«an  be  Drought  in,  and  the  stand  left  out  of  doors. 
AU  the  parts  must,  of  course,  be  in  proportion  to 
the  size  of  the  telescope. 
Fordingbridge.  T.  WsstLifE. 

[76075.]— Pive-atrlnff  Banjo.— If  the  querist 
cannot  see  the  back  volumes,  he  might  possibly  be 
able  to  procnre  the  number  for  Much  7,  1890,  in 
which  he  will  find  some  infonnation  about  banjo- 
making  ;  but  he  should  also  endeavour  to  get  Vols. 
XXX^I.  and  XLIY.  X.  M. 

[75076.]— Heating  Garden  Frames.- Frames 
are  not  usually  heated  except  by  means  of  fer- 
menting man\ire ;  but  a  little  fine  might  be  made 
round  the  interior,  and  the  temperature  be  kept 
op ;  but  Oft.  square  is  a  peculiar  soape.  R. 

[75084.1— Ladies'  Travelling  Basket. —Ck>ver 
the  basket  with  thin  rubber  doth.  Thatiswater- 
xnroof ,  and  if  put  on  in  a  proper  manner  will  last  a 
long  time.  B. 

[75088.]  —  Stove  (Slow- Oombnstion).— Any 
ironmonger  in  a  large  way  of  business  can  show 
a  slow-combustion  stov^  either  by  itself  or  by 
illustrations  in  trade  catalogues.  There  are  a  good 
many  patterns  now,  and  a  large  numbco:  can  be 
seen  in  the  warehouses  in  Thames-street. 

E.  C. 

[75093.]— Papier  Kaohe.— This  query  points  to 
the  Willesden  paper,  which  is  rendered  waterproof 
by  being  treated  with  a  solution  known  as  cu- 
prammonium.  The  process  was  patented,  and  is,  I 
think,  still  protected ;  but  the  full  details  can  be 
found  in  back  volumes.  Almost  any  of  the  am- 
moniacal  salts  of  copper  will  render  paper  or  cellu- 
lose waterproof.  M.  T. 

[75099.] -Foller^s  Earth.— The  natural  fuller*s 
earth  is  a  sort  of  day.  which  is  dried  in  ovens  and 
washed  so  as  to  get  all  fine  partides  and  leave  the 
coarser.  The  process  ib  not  injurious  to  health, 
and  does  no  more  injurv  to  adjoiniog  property  than 
does  ballast  burning— iz  so  mudi.  B. 

[75109.]— Atmospheric  Oas-Bomer.— Heat 
bemg  simply  a  matter  of  the  combustion  of  so  mudi 
fud,  the  '^  greatest "  heat  is  a  question  of  quantity 
and  intensity.  Warm  air  assirts  the  combustion  of 
ooal-gas,  because  it  unites  at  once  with  the  gas 
wi^out  exercising  any  chilling  influence  on  the 
gas.  That  is  the  prindple  on  which  the  modem 
burners  are  constructed.  The  flame  heats  the 
supply  of  both  gas  and  air.  L.  T. 

[75118.]— Distorted  Toes.— This  querist  should 
see  some  illustrated  artides  which  have  appeared 
recentiy  in  the  Lancet.  A  surgeon  would  be  able 
to  say  what  can  be  done — after  examining  the  feet. 
But  there  can  be  no  doubt  that  wide-toed  boots 
would  be  an  advantage,  and  if  the  patient  is  young 
the  distorted  toes  would  perhaps  tuce  their  proper 
positions.  B. 

[75121.]— Voice  Oulture.— There  are  several 
works  on  the  art  of  voice  culture,  and  it  is  rather 
invidious  to  recozomand  one ;  but  ttie  querist  may 
read,  perhaps  with  advantage.  Brown  and  Behnke^s 
*' Voice,  Song,  and  Speech'*  (Sampson  Low  and 
Co.).  and  Dr.  Hoknes's  '<The  Sdence  of  Voice 
Production"  (Chatto  and  Windus).  There  are 
other  works  on  the  subject  which  can  no  doubt  be 
seen  at  any  large  library  or  good  bookseller's. 

MUBICUS. 

[75122.]— EpUepsy.— To  P.  W.  Stanley.- I 
quite  appreciate  the  kindly  interest  evinced  by 
''The  Lydney  Dispenser"  in  his  note  addressed 

feraonally  to  myself  on  p.  43.  When  I  stated  (p. 
9)  that  I  had  seen  Dr.  Brown  Sequard's  prescrip- 
tion used  with  good  results,  I  spoke  the  simple 
truth,  and  that  fact  cannot  be  affected  by  any 
other  prascrintion  of  his  which  I  may  or.  may  not 
have  seen.  I  did  not  quote  him  as  an  authority  on 
therapeusis;  but  his  position  as  one  of  the  prin- 
dpal  oonsultinff  physicians  of  the  epileptic  hospital 
■ureljr  entities  mm  to  be  regwrded  asanautiiority 
on  this  particular  class  of  disease.  Furthermore, 
in  criticising  my  reply,  the  **  L.  D."  seems  scarcdy 
to  have  apprehended  my  meaning,  for  he  appa- 
rentiy  credits  me  with  the  extraorainary  assump- 
tion that  the  human  body  possesses  the  power  of 
annihilating  dementary  bodies,  and  that  the  value 
of  a  chemical  compound  as  a  remedy  depends  on 
such  annihilation  !  Does  **  L.  D."  really  wish  us 
to  understand  that  chemical  compounds,  when  taken 
into  the  body,  are  under  all  circumstances  resolved 
into  their  component  parts  ?  For,  if  so,  why  did  he 
recommend  the '*  M.D."  (581)  to  study  the  secon- 
dary action  of  each  of  the  dementary  lx>dies  of  that 
powerful  drug  [KBr]  and  also  of  the  salt  {tie) 


itsdf  ?  How  is  one  to  study  the  actions  of  the 
«  salt "  if  it  possesses  none  ?  Also,  while  dud- 
dating  this  matter,  will  "  L.  D."  at  the  same  time 
kindly  inform  us  exactty  what  meaning  we  are  ex- 
pected to  attach  to  the  rather  curious  expresdon, 
*'  causative  results,"  a  few  lines  further  down  in 
the  same  repiv?  I  may  add  that  as  a  seardier 
after  truth  I  shall  be  pleased  to  study  any  litera- 
ture on  above  subject  "  L.  D."  may  be  pleased  to 
send  me,  and  shall  meanwhile  watch  witii  consider- 
able interest  for  his  reply  to  query  75221  (p.  46), 
addressed  to  Urn  by  J.  Foekett. 

P.  W.  Stanlst,  Analytical  Chemist.  ' 
5,  Billson-street,  Poplar,  London. 

[75242.]  —  Truffles.  —  I  indose  redpe  for 
cooking  truffles,  which,  I  think,^  may  smt  your 
correspondent :— Cut  ten  truffles  into  thin  shces; 
put  them  into  a  saut^-pan,  with  one  tablespoonful 
of  minced  pardey,  one  minced  shaUot,  loz.  outter, 
salt  and  pepper  to  taste ;  stir  over  the  fire  for  about 
10  minutes,  add  half-teaoupfnl  of  brown  gravy, 
and  the  juice  of  half  a  lemon.  Stir  over  the  fire 
again  tul  on  the  point  of  boilinff,  when  serve. 
Fresh  truffles  are  often  wrapped  in  outtered  paper, 
and  baked  like  potatoes  ;  they  will  require  rather 
more  than  one  hour  in  a  hot  oven.  They  are  rather 
difficult  of  digestion,  and  should  be  used  only  in 
moderation.  Mbs.  Cbambsbs. 

[752oo.— Valley  and  Hip  Tiles.— Set  out  on 
paper  hd^t  and  width  of  span,  and  work  out  as 
shown  in  Fig.  1.  Let  AB  oe  width  of  span,  CD 
hdghtorriseof  roof.  Draw  the  lines  AE,  EF, 
and  FB,  which  will  be  plan-line  of  toes  of  rafters. 
From  C  draw  centre  line  C  G ;  from  G  set  off  G  H 
equal  to  A G  or  C B.  Join  EH  and  F H,  which 
gives  plan  of  hip  rafters.  From  point  H  erect  H  J 
perpendicular  to  EH  and  equal  CD.  Join  EJ, 
which  will  give  elevation  line  of  hip.    At  any  point 
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K  in  E  J  erect  K  L  perpendicular  to  E  J,  and 
cutting  E  H  in  L  with  radius  K  L,  describe  a  drde. 
Through  centre  L  draw  M  N  perpendicular  to  E  H. 
Join  0  M  and  O  N,  which  lines  form  the  angle  of 
back  of  hip,  and  the  same  angle  used  reversed  will 
be  the  angle  of  valley.  S  bould  the  plan  of  building 
not  be  rectangular,  but  to  an  angle,  then  work  out 
each  hip  separatdy,  as  in  Fig.  2.  which  will  be 
understood  by  referring  to  the  working  of  Fig.  1. 
Dollar.  J.  MoG. 

[75260.]— Pitch  of  Boof.— For  ordinary  slates 
33°  is  low  enough ;  very  large  dates,  say  26°  at  the 
very  lowest.  Try  zinc,  copper,  or  lead,  and  to 
prevent  condensed  moisture  indde.  Une  the  ceiling 
with  |in.  ploughed  and  grooved  limng.  I  have  put 
also  concrete  on  for  roof,  supported  with  X-iron 
every  2ft.  or  2ft.  6in.,  filled  in  with  corrugated  iron 
to  carry  concrete ; '  and  to  prevent  condensed  mois- 
ture lined  the  ceiling,  having  air  space  between 
lining  and  concrete.  Any  of  these  materials  will 
work  at  5*. 

Dollar.  J.  McG. 

[75265.]— Piano  Pedals.— I  am  much  obliged 
for  the  kind  replies  from  "  Schofidd,*'  '*  A  Practical 
Organ  BaUder,"  and  <*  P.  F.*'  I  am  afraid  this 
latter  gentleman  Lb  rather  **  down  '*  on  me ;  but  I 
remember  seeing  a  set  of  pedals  with  wires  com- 
plete, being  an  independent  instrument,  shaped  like 
an  oblong  twx,  and  forming  a  platform,  on  to  which 
any  piano  could  be  lifted,  and  the  pedals  were  made 
to  draw  out,  and  pushed  into  the  "box"  again 


when  done  with.  This  was  in  my  mind  whan 
writing  the  words  that  appear  sudi  a  *^  query  *'  to 
'*  P.  F."  I  now  imderstand  it  will  be  cheaper  and 
more  simple  to  fix  them  to  act  on  the  piano-kejn, 
and  hope  to  see  further  remarks  ana  aisishmce 
from  our  kind  friends,  "  Practical  Organ  Builder/' 

&C.  PSDiI£. 

[75269.]  —  Harmoninm.  —  WiU  Mr.  Schofidd 
kindly  describe  the  octave  coupler  he  recommends 
for  use  in  this  too-heavy-in-the-bass  instnunsnt? 
He  might,  at  the  same  time,  give  a  descriptioo  of 
the  ** American  harreonium  reeds"  (see  p.  96). 
Are  they  some  new  make  f  RmAj. 

[75273.]— Amerioan  Organ.— What  does  Hr. 
Schofidd  mean  by  saying  that  if  the  tongues  of  the 
reeds  are  too  thick,  *<  which  is  probably  the  esse, 
file  them  down"  ?  American-organ  reeds,  if  from 
a  good  maker,  are  milled  to  a  proper  thickness,  and 
all  the  tuner  or  voicer  has  to  do  is  to  bend  tkem  and 
just  take  off  the  burrs  of  tiie  null— not  even  thit 
sometimes.  If  the  querist  does  as  Hi.  Sdiofisld 
suggests,  '*  files  down  "  his  reeds^he  will  inevitably 
spoU  them.  The  reeds  in  question  cannot  be  too 
thick,  as  they  speak  in  another  row,  and  the  toogaei 
must  also,  therefore,  be  *'  dear  of  thedot  in  block.*' 
Sudi  comments  are  absurd.  Obohtov. 

[75276.]— Carbonising  Wool.— If  "Fibre" 
will  call  at  my  address,  I  shall  be  pleased  to  show 
him  a  drsring-^oset  which  has  been  used  for  drying 
wool.    Seo  this  week's  Exchange  Column. 

B.  J.  Cbioucbb. 

[75276.]— Carbonising  WooL— The  reply  givsn 
before  will  probably  be  unsatisfactory  to  your 
inquirer,  '*  Fibre."  If  he  really  wants  the  infor- 
mation he  asks  for  pradice  on  a  large  scale,  I  csn 
put  him  in  the  way  of  obtaining  it.  Carbonising 
wool— or,  more  oorrectiy  expressed,  carboidsingths 
cotton  or  other  vegetaole  matter  mixed  with  i^-ii 
not  so  simple  as  many  think.  The  diloridei 
require  more  heat  than  uie  wool  will  bear  withoat 
injury.  Hydrod^ric  add  g^  in  a  dxy  state,  heated 
to  a  proper  temperature,  vnll  effect  the  desired  end. 

SBi.-Sn)B. 

[75283.]— Case-Hardening.— I  think  if  "  Back 
Centre"  will  heat  his  own  fittings  to  red  hot,  rob 
them  with  prussiate  of  potash,  and  plunge  thsm 
into  cold  water,  he  will  find  them  quite  hsid 
enough.  E.  B.  Dale,  O.E. 

[75286.]— HeUograpk.— To  describe  thisinsMi- 
ment  properiy,  would  require  a  drawing  of  it.  The 
foUowmg  is  taken  from  the  ''  Manual  of  Instmotion 
in  Army  Signalling."  The  heliograph  is  an  instru- 
ment tOT  directing  the  refieoted  rays  of  the  nm 
altematdy  on  and  off  a  distant  station  by  means  ol 
a  movable  mirror.  The  mirror  is  mounted  with 
trunnions  on  a  U-frame  fixed  to  a  plate,  wbidi 
moves  horizontally  on  another  plate  fixed  to  a  tripod 
stand.  A  tangent  screw  vrorkiii^  between^  these 
plates  gives  the  mirror  a  dow  honzontd  motion,  so 
that  it  may  follow  the  sun  in  its  path.  A  vertied 
screw  rod  attached  to  the  back  of  the  mirror  diawi 
the  upper  part  dowly  down,  or  again  pushes  it  up, 
thereqr  altering  the  inclination  of  the  mirror  to  smt 
that  of  the  sun's  rays.  By  the  motion  of  these  two 
screws,  the  light  from  the  mirror  can  be  kspt 
steadily  fixed  on  any  selected  point.  To  mate 
dgnals,  the  above-named  rod  is  pressed  down 
against  a  spring,  and  after  a  short  or  long  pauM 
rdeased,  thus  throwing  the  light  on  the  distant 
station  for  the  space  of  a  dot  or  a  dash. 

BiFLS. 

[75293.] -SmaU  Fomaoe.— Having  had  some 
experience  in  making  small  iron  and  braoi  cast- 
ings, I  may  mention  that  I  have  latdy  bssa 
using  the  furnace  of  a  vertical  steam  boiler  with  a 
tall  chimney  for  both  brass  and  bdl-metal  with 
great  success.  E.  B.  Dale,  C.E. 

[75294.]— Bed  Colour  for  OU.— The  'compositor 
has  put  rosin  in  place  of  eodn.  This  is  the  mors 
remarkaUe  since  the  next  answer  contains  the 
word  in  question.  Sx. 

[76295.]— Skin  Bruptions.- To  "  Mallbtt." 
—The  charcoal  I  mentioned  is  made  from  oak,  ana 
is  sold  by  most  chemists ;  some  sell  it  at  2d.,  own 
3d.,  and  others  4d.  per  ounce,  but  I  have  boug^ht  it 
in  High-street,  Bristol,  at  9d.  per  pound.  Itissa 
excellent  thing  for  indigestiouj  add  rising,  sore 
throat,  and  also  for  stomach  disorders,  and  givss 
relief  very  quickly.  The  cause  of  its  great  vdue 
as  a  medicine  lies  in  the  fact  that  it  absorbs  poisoni 
and  carries  them  off .  Most  of  us  know  that  eha^ 
coal  is  a  purifier,  being  used  in  filters,  and  some 
people  put  a  lump  in  with  boiling  meat  that  nas 
been  kept  too  long,  and  it*  purifies  it.  I  have  heard 
it  said  that  medical  men  do  not  use  diarcoal  because 
it  cures  too  quickly ;  but  I  should  rather  think  it  is 
because  their  patients  would  object  to  it  because  oi 
its  appearance.  But  those  who  want  ^ood  healtn 
must  not  mind  the  appearance  of  their  medieina 
Take  charcoal  to  deanse  the  stomach,  andsdtsana 
magnesia  mixed  together  to  deanse  the  blood,  ana, 
other  things  bdng  favourable,  you  may  depend  on 
good  healtii.  lOLLBTr. 

[75299.]  -  Photometer.  —  The  "  "J^^ 
oandle"  u  one  Jin.  in  diameter,  burning  120  graioB 
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per  hour,  and  is  generally  msde  of  spannaceti  (eix 
of  IhMe  weigh  lib.)  I,  howeTer.  oooaider  that  if 
jou  want  great  accuracy  it  is  oettor  to  use  an 
iiga&d  burner,  showing  a  light  through  a  slit  equal 
to  2cPm  theae  being  manufactured  especially  for 
photometric  work,  i  suppose  "  Lux  "  icnows  how 
to  get  the  candle-power  of  his  lamp.  If  t^  »  inten- 
i£tj  of  one  light  at  distance  d^,  is  b  intensity  of 

others  at  distance  </,.    Then  *i  •  ^.  .11  C.  P. 

[733a5.]~BleQtrio  Bell  to  Olook.— If  *'  Ignor- 
smos"  will  make  a  spring,  A,  oat  of  brass,  5in. 
loQjf,  Hn.  broad,  and  a  pleat  like  D,  screw  to  back 
of  ioside  of  clock,  and  connect  wires  to  them  and  to 
btU,  when  wheel  C  comas  xouni,  spring  A  will 


drop  in  and  make  oontaot  with  D,  and  S  is  a  switch 
or  mterruptar  to  stop  the  bell  ringing ;  C  is  the 
wheel  with  the  pUte  taken  off  to  let  you  see  the 
tftxDg  on  the  wheel.  I  have  one  working  for 
twelve  months.    Don*t  wind  the  alarm  up. 

Lakficait. 

[7530.5.]— Electric  Bell  to  Clock.— Tour  best 
plsn  will  be  to  take  the  alarm  works  out  of  the 
dock  altogether.  leaTxng  only  the  dial  and  loTer  in ; 
than  fix  a  spiral  spring  to  the  bottom  part  of  the 
Isrer,  so  that  it  wiu  keep  the  latter  pressing  gently 
00  the  disc  behind  the  dial ;  when  the  flat  part  of 
the  dial  comes  round,  thd  spiral  spring  wul  pull 
the  IsTer  into  it,  at  the  same  time  pulling  the 
hottom  of  the  lever  against  a  contact.    Now  fix 


^ 
^ 


e 


^fK*"/? 


CONTACT 


Me  wire  from  the  battery  to  this  contact,  and  the 
okhsr  batteiT  wire  to  one  terminal  of  the  bell,  and 
fnm  the  other  terminal  of  bell  take  a  wire  to 
■pml  spring.  Tou  can  now  diroense  with  the 
eootinuous  arrangement,  as  the  bell  will  rmg  until 
the  dock  works  the  lever  off  the  contact.  You  can 
akoiet it  to  ring  by  the  dial,  as  before.  I  inclose 
«Mteh  fil  spjsoe  wul  permit),  showing  position  of 
wTtt  woea  circuit  is  closed. 
Gh^wltown,  Shefiield.  T.  HAaxTBS. 

r75307.]— Slxe  of  B«rs  for  a  Orane.— If  <*  Sea- 
Me  Firmer"  will  write  to  W.  Hosken,  Penryn, 
CocawslL  stating  the  nature  of  the  top  of  cliff,  if 
mck,  hard  or  soft,  or  earth,  if  cliff  is  perpendicuar 
Oft  fsoe^  he  will  send  sketch  of  what  wiu  prove  a 
SNfol  hft ;  and  if  he  has  an  intelligent  smith  at 
«nd  he  can,  for  little  money,  get  what  he  requires. 
Hi  most  not  think  of  a  concrete  pillar  or  stone. 
*>ksi  in  one  piece.  The  idea  is  a  good  one,  and 
■v^doubtless  are  similarly  situated,  and  will 
^wne  on  something  of  the  Idnd. 

Wx.  HOSXBK. 

rihen  why  not  kindly  have  given  the  sketch  and 
monnatioB  through  our  pages,  so  that  the  many 
■ight  have  benefilSd  P-EdJ 

S6S08.1— Wood  Vate.— I  should  not  cement 
>  uythiag  between  Joints,  but  tighten  the  ver- 
Mholba  iStie  aU  round  if  posrfble,  then  soak 
Jgwith  water  unta  you  can  AT  them.  If  the 
g«a  were  ever  sound,  this  will  be  all  that  they 
mirs.  You  can  eaaOy  put  new  bottoms  in  if  the 
>Mi  sre  sound  near  the  bottom ;  if  not,  perhaps 
l^«o«]d  revecse  it  upside  down.  Bbeweb. 

[76310.]~B.  P.  8.  Storage  Oella.— The  causes 


msy  be  many  and  various.  The  add  may  not  be 
right  strengtn,  viz.,  1*21,  when  diMsharged,  and 
1*5  when  charged.  Some  of  the  plates  ma]^  be 
buckled,  and  short- cbcuittng,  or  there  may  be  pieces 
of  paste  touching ;  or,  aeun,  the  plates  may  be 
baoly  sulphated.  The  addition  of  sodium  sulphate 
to  the  fluid  in  the  cells,  with  careful  charging  and 
discharging  at  frequent  intervals,  espe^ally 
charging  fully,  wiU  remedy  thii.       S.  Bottoks* 

[75309.]~Sparkin8r  Dynamo.— To  Kb.  Bot- 
TONX. — The  following  are  the  probable  causes  of 
excessive  sparking  in  a  shunt-wound  dynamo  run- 
ning incandescent  lamps : — 1st,  poor  condition  of 
brush-holders  and  brusnes.  2.  Faulty  adjustment 
of  brushes.  When  the  brushes  are  rocked  too  far 
forward  in  the  direction  of  the  commutator's  motion, 
the  sparks  will  quite  disappear ;  but  the  lights  will 
also  disappear  at  intervals,  long  sparks  appearing 
at  the  commutator  on  these  occasions.  The  orushes 
should  be  rocked  as  far  forward  as  may  be  without 
causing  extinction.  3.  The  brushes  may  not  be 
pressing  at  diametrically  opposite  points.  4.  The 
commutator  has  got  oily  or  greasy.  5.  Two  or 
more  sections  of  the  armature  coils  are  short- 
circuited,  or  6,  some  coils  of  the  armature  have 
more  wire  on  them  than  others.  7.  The  dynamo  is 
overloaded — not  necessarily  with  lamps,  as  there 
may  be  a  leakage  in  circuit,  or  a  ground  contact, 
or  bad  connections.  S.  Borroing. 

[76311.]— Arc  Lamps.— To  Idiu  Allsof  OB 
Othxbs. — Probable  causes  are :  Excessive  resiBtance 
in  leads ;  possibly  actual  breaks  in  connection. 
This  seems  ukely,  as  you  say  the  dynamo  raced  as 
if  it  had  no  work  on.  Or,  leakage,  through  the 
wet.    Perhaps  there  is  a  "  ground  *'  somewhere. 

S.  BOTSONB. 

[75312.1— Sorew-oattlnff.— There  is  no  occa- 
sion for  "Novice ''  to  descend  to dedmal  fractions, 
or  to  make  any  other  elaborate  calculations.  The 
rule  adopted  in  the  workshop  is  to  drill  the  hole  i^in. 
less  in  oiameter  than  the  spindle.  If,  therefore, 
<'  Novice ''  drills  his  hole  |gin.  diameter  he  wiUflnd 
on  tapping  it  that  the  thread  is  of  correct  depth. 

STm>.Iinrr.C.£. 

[75313.]— Dynamo.— In  calculating  the  length 
of  wire  for  Siemens  drum  armature,  you  will  do 
well  to  reckon  1  volt  per  yard  if  the  peripheral 
velocity  of  armature  is  l,2d0ft.  per  minute.  The 
fact  of  the  current  being,  as  vou  call  it,  a  split 
current  has  nothing  to  do  with  the  E.M.F.,  which  is 
dependent  solely  on  the  strength  of  the  magnetic 
field  and  the  number  of  lines  cut  in  a  given  time. 
The  fact  of  the  current  being  split  reduces  the 
resistance  in  the  armature  to  quarter  that  of  the 
total  resistance  of  the  wire  employed.  You  will 
find  this  subject  fully  treated  in  the  last  edition  of 
my  book,  '*  The  Dynamo :  How  Made  and  How 
Used.*'  S.  BoTTOinB. 

[75314.]— Old  Pardiment. — If  you  place  them 
in  a  damp  place  so  they  can  absorb  moisture,  they 
ought  to  lose  their  stiffness.  Sx. 

[75315.1  — SnuOI  Self  -  Starting  Blectro- 
Motor.-^o  Mb.  Bonovx.— The  motor  figured 
and  described  in  last  week's  issue  of  the  "  B.M.,"  pp. 
78, 79,  and  80,  will  answer  your  purpose  admirably. 
You  will  need,  however,  a  bichromate  or  chromic- 
acid  cell.    Leclanch^  are  no  use  for  this  work. 

S.  BoTTOins. 

[75319.]— l)fl[otion.  —  TheoreticaUy  both  balls 
would  reach  the  ground  at  the  same  instant  of  time. 
The  force  from  the  cannon  is  answerable  only  for 
the  horizontal  distance  traTelled  by  the  cannon- 
ball  ;  gravity  draws  both  balls  through  the  same 
verticsl  distuces  in  the  same  time.  The  equality 
in  weight  has  nothing  to  do  with  the  result. 

Wautxb  Hbbbxbt. 

[75319.]— Uotlon. — Adopting  the  usual  formula 
for  motion  under  a  uniform  acceleration,  g^  viz. : — 

S  «  i  ^  +  %  we  have— 
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whence  we  deduce  '612  second  as  the  time  a  falling 
bod^  will  take  to  fall  6ft.  from  rest.  Horizontal 
motion  does  not  affect  this  time,  and  so,  in  the 
abeence  of  air,  a  ball  fired  from  a  rifle  6ft.  above  a 
plane  would  reach  the  plane  in  exactly  the  same 
time  as  a  ball  dxcrroed  from  that  height,  and  falling 
vertically.  The  initial  velocity  of  a  M.H.  bullet  is 
1,320ft.  per 'second,  so  the  bullet  would  travel 
1,320  x  *612  a  807*84fL  before  reaching  the  ground. 
In  practice  the  lesistanoe  of  the  air  would  modify 
this  last  result  very  considerably ;  the  bullet  would 
not  travel  so  far,  and  would  drop  sooner.  It  is 
always  necessary  to  give  "  elevation  "  to  a  rifle  or 
pteoe  of  ordnance,  in  order  to  hit  an  object  at  any 
distance.  The  popular  idea  that  a  bullet  ^oes  in  a 
straight  line  from  a  rifle  to  a  target  is,  like  very 
many  other  popular  ideas,  wildly  erroneous. 
WH.  JoHzr  Obst,  F.G.8.,  Analytical  Chemist. 
Newcastle*on-Tyne. 

[75321.]— Sleotrloal.— Beckoning  746  watts  per 
horse-power,  and  allowing  20  per  cent,  for  con- 
version, it  would  need  4,470  watts  supplied  to  the 
motor  to  give  5H.P.    Your  50  E.P.S.  oeQs  will 


supply  current  at  a  pressure  of  100  volts  only,  so 
the  current  must  be  44'7  ampere  to  produce  the 
4,470  watts.  Since  the  ratio  between  the  armature 
and  fleld-magnet  resistance  is  as  0*18  to  7',  or  1  to 
39,  it  follows  that  when  the  motor  is  standing  still 
I'll  ampere  will  pass  round  the  F.M.  coils,  while 
43'59  amperes  wul  flow  round  the  armature  coils. 
When  the  motor  is  doing  its  best  work,  the  E.M.F. 
of  the  motor  will  reduce  these  numbers  to  exactly 
half  the  above  i^ues,  say  0*555  ampere  in  F.M., 
and  2 1  '795  in  the  armature.  S.  Bottokx. 

[75323.]— Making  Volt  and  Am-meter.— To 
Mb.  BoiTOSTB.— I  believe  it  to  be  perfectlv  possible 
to  make  the  above  of  Uie  form  figured  oy  you  in 
last  week's  issue,  since  it  is  the  same  as  the 
Kolrausch,  plus  the  rack  movement.  The  diameter 
of  A  might  be  IJin.,  the  length  2in.  The  travel  of 
B  (the  core}  would  natimJly  dn>end  on  the 
delicacy  of  adjustment,  the  tension  of  the  spring  £,. 
the  nearness  of  the  core  to  the  coils  of  the  selenoid^ 
and  the  fineness  of  the  teeth  on  the  two  gearings. 
The  G.S.  wire  to  enable  you  to  measure  80  volts 
should  be  equal  in  resistance  to  80  x  50  a  4,000 
ohms,  or,  si^,  2|  No.  40  Gteman  silver,  *005in.  in 
diameter.  For  the  ammeter  3  or  4  turns  of  No.  8 
single  cotton- covered  copper  0*165in.  diameter 
would  be  beet.  The  stranded  wires  take  up  more 
room,  but  of  course  you  can  use  any  stranded  cable 
of  siEailar  conducting  capacity  to  No.  8  wire. 

S.  BOTTONZ. 

[75325.]— MEagnetio  Polarity  and  Medloal 
Sleotrioity.— To  Mb.  Botiokb.— The  beneficial 
effects  of  electricity  in  many  cases  are  undoubted  ; 
but  most  of  these  so-called  electric  belts  are  purely 
frauds,  and  the  more  advertised,  bepuffed,  ana 
testimoniah'sed  they  be,  the  more  they  are  to  be 
avoided.  In  practiee  a  good  effect  is  not  noticeable 
unless  a  current  of  from  20  to  30  millismpferes  can 
be  supplied.  Now  ^e  skin  presents  a  resistance  of 
about  4,000  ohms  to  the  square  inch.  No  single 
oeU  of  battery  (much  less  those  dependent  on  tne 
natural  moisture  of  the  skin)  have  a  voltage  exceed- 
ing  2  volts.  Hence  the  highest  attainable  current 
would  be  « (i^o  I  or  I  a  milliuap^e.  Supposing  your 
pile  to  give  1  volt  per  pair  of  zinc  and  copper,  jon 
would  need  80  pairs  to  give  20  miUias^res,  smce 
*o8o  «  i88o*  But  how  you  are  going  to  keep  such 
a  pile  chsrged  and  insulated  while  being  worn,  I  fail 
to  see.  S.  Bottonb. 

[75320.]— Battery,— The  cost  of  charging  jour 
battery  will  depend  on  what  you  pay  for  chemicals, 
and  these  vary  in  price.  RecKoning  bichromate  at 
8d.  per  lb.,  your  six  cells  should  cost  about  one 
shilling  to  charge.  Allow  4oz.  of  biohromato  to 
1  quart  of  water.  To  charge  the  cells,  put  equal 
pvts  of  this  solution  and  muriatic  acid  into  tbe 
carbon  department.  Charge  the  porous  pot  with  a 
saturated  solution  of  salammoniac,  to  which  about 
loz.  of  muriatic  add  has  been  added.  This  will  be 
found  to  work  better  than  the  ordinary  chloride  of 
zinc  solution.  F.  Abbbw. 

[75326.]— Battery  with  Chloride  of  Zinoand. 
Ohromlo  Add.— You  will  need  U  gallon  of 
water,  lib.  2oz.  of  chromic  acid,  and  I  pint  of 
hydrochloric  acid  in  the  outer  cells.  This  should 
cost  about  Is.  The  chloride  of  zinc  for  the  inner 
porous  cell  would  cost,  say,  2d.  or  3d.  at  most. 
Tliis  cell  will  run  dght  or  ten  hours  with  one 
charge,  giving  1'8  V(Ut  per  cell,  or  10*8  for  the  six 
ceUs  coupled  in  series;  enough  to  light  a  5c.p. 
lamp  of  10  volts.  As  the  fluids  mix  rapidly  when 
the  cell  is  not  in  action,  it  is  better  to  run  the 
battery  to  exhaustion ;  empty  and  recharge.  It  ia 
not  advisable  either  to  take  out  the  elements  or 
leave  them  in  when  no  work  is  poing  on.  If  the 
battery  must  be  stopped  before  it  is  exhausted^t  ia 
bettor  to  pour  off  the  fluids  into  separate  bonles, 
and  wash  and  dry  the  zincs,  the  carbons,  and  the 
cells.  S.  BorroiTB. 

[76330.]— Bleotrioal.— No.  8  copper  wire  wiU 
cany  safely  20  amperes  of  current.  No.  000  iron 
wire  will  dio  the  same.  About  95  yards  of  either 
of  these  wires  at  60^  Fahr.  will  present  a  resistance  of 
about  -hi  ohm.  The  reiistanoe  of  a  half-pint 
chromic-acid  cell,  freshly  put  up,  is  about  0-09  of 
an  ohm.  You  oould  not  grade  a  voltmeter  by 
inserting  rasistanoes  or  drants^  since  these  alter  the 
current,  but  not  ttie  pressure  m  volts. 

S.  Bottonb. 

[75334.]— To  Mr.  Bottone  or  Mr.  Aakew.— 
Cores  about  l^in.  long.  |in.  diameter.  No.  36  is  too 
flne  ;  better  use  lib.  No.  28,  silk  covered.  The  two- 
part  commutator,  unless  the  gaps  are  cut  vexr 
wide,  will  not  give  shocks,  but  only  a  verv  mild 
current.    Better  use  the  regular  triangular  break* 

Siece.    See  my  book   on  "Electrical  Instrument 
[aking  "  for  rail  details  and  cute. 

S.  Bottonb. 

[76334.]— To  Kr.  Bottone  or  Mr.  Aekew.— 
Cores  lin.  by  {in. ;  about  lioz.  of  wire  on  each 
bobbin.  A  split-tube  oommntator  will  not  answer, 
since  this  vnll  rectify  the  ourrents,  which,  for 
AftftHtig  purposes,  will  not  answer.  Connect  the 
end  of  one  wire  coming  from  the  armature  to  the 
spindle,  the  other  end  to  an  insulated  ring  on  the 
spindle.    Brushes  bearing  on  these;   ooUeot  the 
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currents.    Oae  brush  should 
the  other  on  the  insulated  ring. 


on  the  spindle, 
F.  AfiKBW. 


[76339.]— Ponr-leaved  Clover.— Does  "  B.  H." 
know  the  botanical  name  of  the  plant,  as  there  are 
more  than  one  kind  of  white  obrer?  Sometimes 
Tery  pale  yellow  doTer  has  been  taken  for  white ; 
bat  if  "  B.  H."  will  send  me  one  of  the  leayes  with 
the  four  lobes,  and  if  possible  a  flower  of  the  same 
plant,  I  shall  be  glad  to  supply  him  with  all  the 
information  within  my  power, 

Wakefleld-road,  Dewsbury       O.  H.  Ikokix. 

[76340.1— OOsfrom  HHaOO,.— The  molecular 
weight  of  dry  HNaCOj  is  84,  and  this  yields  44 
Mzts  of  carbon  dioxide  gas ;  hence  an  ounce  aToir- 
^upois.  which  is  28*36ffrm.,  will  yield  14*86grm.  ▲ 
litre  of  the  gas  weighs  l'9712grm.  under  standard 
oonditions;  hence  14*86ffrm.  will  measure  7*63 
litres,  which  is  equal  to  13*26  pints.  This  Tolume 
is  calculated  for  zero  centigrade,  and  760milli- 
mdtrea  pressure.  The  change  in  Tolume  for  the 
pressure  mentioned  hj  the  querist— Tis.,  30ui.— is 
almost  inappreciable.  The  change  in  volume  due 
to  a  rise  in  temperature  to  60°  F.  ■  16^  C.  is— 

273  :  288  : :  13*26  :  x  m  13*97  pints. 

Hie  molecular  weight  of  tartaric  acid  is  160,  whence 
(the  add  being  dibasic)  we  get— 

168  :  160  : :  28-36  :  x  -  26-26grm. 

as  the  quantity  needed  to  decompose  28'36grm.  of 
aodinm  bicarbonate.  The  water  takes  no  chemical 
part  in  the  change,  and  the  less  used  the  better,  as 
it  dissolves  and  retains  part  of  the  gas.  Its  use  is 
to  bring  the  molecules  ox  the  add  and  the  carbonate 
within  the  sphere  of  chemical  action. 

Wk.  Jobk  Gbet,  F.G.S. 
Analytical  Ohemist,  Xewcastle*on-Tyne. 

[76343.]-Ziiduotion  Coll.— Gore,  12in.by  liin. ; 
pnmazy,  four  layers  of  14  or  16  d.cc  B.W.G.  wire ; 
•oondenser,  100  sheets,  9in.  by  6in.  The  secondary, 
in  two  sections,  should  giye  2in.  spark,  with  a 
battarf  of  six  (pint  size)  chromic  add  cdls. 
Ledandite  are  not  suitable  for  large  coils. 

F.  Asxkw. 

[76348.]— Ooil.— To  Mb.  Bottovs.— Proportions 
altogether  wrong.  Let  your  paper  tube  be  iin. 
diameter,  6in.  kmg.,  fill  up  with  No.  18  iron  wire, 
«ut  on  two  layen  x4'o.  24  for  primary,  and  tlb.  No. 
36  for  secondarv.  Make  a  projecting  loop  of  this 
wire  at  the  ena  of  eadi  layer,  and  connect  these 
layers  to  the  studs  for  different  sferangths. 

S.  BoTToan. 

[76351.1— Oanoar.— Mr.  Stead,  editor  of  Th$ 
Bevmo  of  Riviews,  who  has  done  so  much  (see  also 
Sept.  16,  pp.  286  and  296)  towards  maldng  the 
Forest  of  I)eaD,  Mattel's  cancer  cure,  and  allo- 
pathy's mischievous  tenets,  practices,  so.,  worid- 
nmed,  ihay  possibly  obtain  admiarion  for  the  pre- 
sent cancer  subject  as  one  of  the  teat  casea  in  St. 
Saviour's  Hospital.  If  not,  then  as  the  Mattd 
remedies  are,  I  think,  but  2s.  each,  a  trial  thereof 
mayrelievepain.if  not  ultimatdy  core;  but  I  have 
no  experience  of  them.  It  may,  in  case  both  of  the 
above  f^,  or  are  impracticable,  become  advisable 
to  fall  bade  upon  the  known  remedial  action  of  the 
various  (one  or  more)  medicines  of  homcaopathy— 
i.e.,  the  salts  of  arsenieum,  kalium,  iodine,  sulphur, 
caldum,  carbon,  fermm,  phosphorus,  aurium,  ana 
silicon ;  while,  xrom  the  vegetable  idngdom,  hy- 
drastis,  thuja,  some  of  theranunculaoeea,  sdections 

Co  temp,  accordinff  to  the  individual  symptoms,  may 
ve  benefldal,  if  not  curative,  actions.  Hemlocx 
(eonium)  is  one  whidi  has  been  used  in  homcso- 
nathy,  and  with  success,  in  the  earlier  stage. 
'*  Disease  Relationships,"  as  well  as  anartideon 
cancer,  in  the  Monusopathie  World  of  September, 
both  bear  directly  on  tke  query,  and  shoula  be  read 
Ijj  **  Lancet."  The  Ltdstbt  Dzsfsnssb. 

[76362. J— First  Aid  to  lajored.- 1  am  not  a 
"  medical  crentieman  "  ;  at  the  same  time,  as  I  have 
considerabfe  experience  with  adds,  which  we  have 
used  daily  for  tne  last  flffey  years,  and  during  that 
time  have  frequentiy  had  aodaents,  dther  with 
carboys  braaking  whoi  bsing  emptied  or  otherwise, 
the  result  of  that  experience  may  oe  of  use  to  others. 
After  trying  various  eqiedientB,  we  found  that  at 
once  plunffing  the  part  affected  in  water  instantly 
neutralised  its  power.  I  believe  if  you  were  to  dip 
your  finger  in  the  add  and  immediately  plunge  it 
mto  water,  no  effect  would  be  fdt.  Giru  occasion- 
ally revenge  themsdves  by  throwing  add  in  eadi 
others*  f aoss ;  if,  in  place  of  running  for  a  doctor, 
they  would  at  once  plunge  the  face  or  otiier  part  hit 
Xn  water,  they  would  not  be  much  worse  fbr  it. 

Wh.  Gbhosraw. 

[76363.]  —  Kioro-Photography.  —  From  my 
pomt  of  view,  I  find  that  the  best  book  on  land- 


scape photography  is  by  T.  C.  Hepworth,  published 
by  OasseU  and  Co.,  but  I  wish  to  know  whether 
the  same  author  has  written  a  book  on  the  art 
stated  above;  if  so,  Ishouldlike  to  have  it.  but  if 
not,  then  I  wish  to  know  how  tophotograpn.  1^  a 
Sdoptioon  lantern,  some  animalcules  (say  a  bundi 
of  mU  animalcules).  It  is  impossible,  nom  their 
rs^d  movements,  to  secure  an  image,  and  only  in 


very  rare  cases  would  the  living  animalcule  remain 
in  the  Add  of  view,  or  in  the  desired  attitude,  for 
a  suffident  time.  Could  any  of  ^our  readers  kindly 
tell  me  how  to  render  infusoria  stationary  while 
they  are  photographed.  J.  A.  BsLLBiNasB. 

[76362.]— Flnrt  Aid  to  the  InJnred.-^I 
hastep  to  reply  to  this  query  because  for  many 
years  I  was  engaged  as  manager  in  chemical  works, 
and  often  had  to  take  in  hand  such  cases  as  alludea 
to.  For  a  long  time  I  maintained  the  practice  of 
sending  at  onoe  to  the  nearest  medical  man ;  but 
sevwaTof  the  cases  turned  out  badly,  and  I  soon 
found  that  the  doctor  did  not  immediatdy  take 
steps  to  neutralise  ttie  strong  alkali  or  add  which 
haa  caused  the  injury.  I  therefore  adopted  the 
plan  of  sedng  to  ttiis  belore  I  sent  the  case  to  the 
medical  man,  and  after  that,  in  nearly  every  in- 
stance, the  results  were  satisfactory.  My  methed 
was  to  always  keep  a  stock  of  acetic  acid  diluted 
until  it  tasted  only  moderately  add,  or  until  I  oonld 
drink  it  without  very  great  difficulty,  and  this  I 
kept  in  a  large  '*  wash  bottle,"  hj  means  of  which 
the  patienVs  eye  or  limb  could  be  well  washed,  and 
so  continued  tulthe  moisture  adhering  to  the  wound 
or  affeeted  part  remained  add  to  litmus  paper,  after 
the  lapse  of,  say,  two  minutes.  This,  in  the  case  of 
a  splash  ol  strong  caustic  soda  or  potadi,  was  no 
eaiy  matter  to  accomplish,  as  it  required  very  per- 
sistent efforts,  and  generally  against  the  strong 
grotests  of  the  patient,  who  thmf ore  had  to  be 
dd  by  some  of  ms  coinrades.  If  done  smartiy  and 
immediatdy  after  the  aoddent,  I  have  known  won- 
derful cures  effected.  In  cases  of  splashes  from  oil 
of  vitriol,  the  ordinary  wadi-bottie  was  used  but 
very  freely,  then  a  nnal  wadiins  from  another 
wadi-bottie  containing  vary  dilute  uquor  ammonia, 
so  weak  indeed,  like  the  other,  that  it  could  be 
drunk  with  bat  a  little  difioolty.  These  wash- 
bottlaa  were  made  out  of  orduiary  strong  fflass 
bottles,  not  flaeks.  so  that  the  men  could  use  them 
in  my  absenoe.  In  the  case  of  ofl  of  vitriol,  I  often 
sent  them  away  with  a  bandage  soaked  in  solution 
of  bicarbonate  of  soda  over  the  affected  part.  After 
the  fOregoittff  treatment  I  found  the  doctor  gener- 
ally onlv  oiwed  a  poultice  to  take  down  any  in- 
flsmmation,  and  finishing,  perhaps,  with  a  dressfng 
of  Gkrolard  water.  I  have  treated  terrible  cases  ox 
the  eye  injured  by  strong  canstio  soda,  and  when 
part  of  the  lid  has  been  eaten  away,  and  yet  the 
eye  has  been  saved.  In  some  of  these  cases,  I  know 
from  experience,  that  the  eye  would  have  been 
utterly  lost.  In  such  cases  no  half-measures  must 
be  used;  the  washing  must  be  done  freely,  the  man 
held  down  securdy,  and  no  stoppage  of  the  treat- 
ment until  neutrslisation  is  complete. 
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Trb  G^erman  Gk>vemment  has  dedded  to  lay 
telegraph  cables  along  the  whole  of  the  German 
East  African  coast,  lliree  ofildals  have  left  Berlin 
for  Bagamoyo  to  arrange  the  preliminaries.  The 
first  section  will  be  laid  from  Bagamoyo  to  Saadani. 
The  French  Gk>venunent  are  also  about  to  lay 
caUes  from  MarseiUes  to  Oran,  and  Marseilles  to 
Tunis,  thus  improving  their  Algerian  service.  The 
completion  of  communication  between  French 
Guiana,  Butch  Guiana,  and  the  French  West 
India  Islands  has  recently  been  effected.  The  old 
cable  between  Dover  and  Boulogne  is,  we  under- 
stand, to  be  lifted  and  rdaid  across  the  Channd 
from  Folkestone  to  Boulogne.  It  appears  that  the 
rooks  at  the  foot  of  SluLKespeare^s  Uiiff  are  very 
injurious  to  it. 


•  #♦ 

[75863.]— Paint  for  Organ  Pipes  -QnaayroKdn 
inform  me  if  there  ia  bbj  partietilar  mj  of  nizios  ooleBr 
(pdnt)  for  organ  pipes,  or  will  the  oidbtrr  desa  eobsi 
we  use  in  the  ooach-painting  trade  do !  Ttu&f  we  wsw 
pipee-  Also,  is  there  any  partionlar  pattern  for  tha  •(«». 
euUngt   Any  hints  will  oblige.— W.  J.  pAaxu. 

r76S6i.l-Venna  on  the  Night  of  Aprllia, 
1782.-T0  •*  F.R.A.B."~Pardon  the  Ubottv  I  tOe ;  b^ 
I  wish  to  know  if  VeauBwaa  visible  on  theevendssflr 
night  of  the  18th  April,  1788  (rather  a  long  time  tohnk 
bade),  from  Maitiniqae  or  Oestnes,  W.L !  I  bsTt  eoa- 
sttlted  Jamee*a  "Naval  Hiitory"  and  other  ateDdol 
naval  worka,  and  find  that  the  night  wai  dearand WW 
lisnt  If  yenoB  were  not  ridble,  whidi  other  plaaat  hid 
sofBdant  altitude  to  be  visible  thareT  ICj  broths ki 
been  in  Barbadoee,  and  thinki  it  probable  that  Yewu  vm 
visible  then.  I  have  eonanlted  fhilip*a  piaaiapheie  lal 
other  meana.  butoannot  oorreotlj  determine  the  qaBttioB. 
Oonld  you  kindly  tell  me,  or  direot  me  ao  that  I  ooold  flad 
out,  and  be  quite  oertain  about  it  t— Wv.  Xmrao. 

[76S56.]-aalanty  Bhowa.— Is  there  a  dhaapbook 
on  making  galaaty-ehow  flgores  t  I  ahoiild  like  to  ibul 
for  the  dark  nlgfata.  I  aaw  aome  good  onea  ia  Aamim, 
and,  by  the  aoiae  of  them,  ahoold  think  they  were  matil; 
but  they  worked  very  welLeapeeially  the  atagbeiiif^ 
and  struggling  for  life,  and  finally  falling  oa  ita  sda.- 
AYnuLOsa. 

[7S8S6.]  -Betonohing*— I  duAld  feel  obUged  for  % 
good  retonohittg  medium,  not  aplrit  vamiah.  I  gat  oa 
very  w«^  with aplnob  of  rosin  in  torpe,  and  eaa xetooch 
wul  on  it;  but  what  I  require  is  a  medium  ao  that,  afUr 
it  haa  been  retouched  onoe,  mote  can  be  applied  with- 
out removing  the  retooohing  that  haa  been  dam,  m 
as  to  be  able  to  further  rstouoh  it,  aa  In  wriaUad  faaH 
onee  retonohing  ia  not  sofBoient.  Any  hints  wiU  oUiia 
—A  OovaTjLXT  BirBaoaresa. 

C76887.1-8triking  ont  Plataa.— WOl  aome  nods 
of  the**S.H."  kindly  give  me  the  rule  foratriUBf  oat 
platea,  ao  that  when  bant  they  ooms  thia  ahape— 


ptindpally  for  ohimney  topa  T—Paan  A. 

[75368.]— Testing  Kanganaaa.—wm  one  of  oo 
obemieal  frienda  be  good  enooffh  to  explain  how  to  taa 
the  quality  of  manganese  dioxide,  aa  uaed  in  Ledaofih^ 
oellal  It  iaaold  aa  being  of  a  oertain  percentage  poa. 
How  may  thia  be  chabked  by  the  puzohaaer  t— B^rrssr. 

[76860.1— Wlndmill.—Will  some  kind  reader  aiaM 
me  by  giving  dimensiona  of  email  windmill,  aay  8tt 
diameterT  IhaTeawooden  boea  Sin.  diam.,  oneesda 
whidi  I  have  turned  down  to  Sin.  dIam.  to  aerve  ua 
pnUey,  and  propoee  to  moxtiae  the  arms  or  aaHa  iato  tba 
boea,  and  mount  on  a  apindle  |in.  diam.  Aa  Ita 
i^orant  of  the  proper  dimenaiona  of  arma,  Und  of  wood 
to  nae,  and  alao  angle  at  whieh  they  are  eet,  ahoold  bo 
mndh  obliged  for  aaaiatanoe,  with  rough  aketeh  if  poauia 
Also  what  work  the  above  aiae  would  oe  oapable  of  doiag. 
— Diao. 

[75969.]-OUdlnff  Solution— If  I  disaolTe  loa  J6 
per  cent  cyanide  of  potaasium  in  one  pint  of  water,  via 
thia  be  the  right  atrength  to  uae  for  making  agudtag 
eolation  by  battery  prooeaa  when  uaiag  a  880.  goldanoda, 
and  what  weight  of  gold  ahould  I  diaaolve  from  the  aaoda 
per  pint  of  eolation  to  give  a  rich  depoait!  I  have  a 
baniel'a  battery  of  four  oeSla,6ia.  by  4ia.  in  aiae.  Iithu 
battery  suitable  for  gilding,  and  if  ao,  ahould  it  be  Joiaad 
together  for  quantity  or  intenaity  S  I  have  done  a  am 
deal  of  platittg,  bat  no  gUdlng.  If  there  la  any  baxtny 
more  auitable  than  the  above,  will  you  please  give  iU 
name!— P.  SixPKiar. 

[75861.]— Dynamo.— I  have  aa  armature  ring  woosd 
with  180  Tarda  of  No.  80  d-cc  wire.  Now,  will  the  oama 
wire  do  for  P.3L'a  in  aeriea  if  I  Uke  .three  atraada.  wd 
will  60  yaida  of  the  compound  wire  be  about  rif^t  for 
each  Umb  of  aimple  magnet  f — J.  H.  K. 

[76368.]— ▲oonmnlators.— To  Xa.  BpTros».-g 
aoeomulatora  are  need  aimp^  aa  regulatora  to  a  eonan 
from  a  dynamo  uaed  for,^ghting,  do  they  have  to  be  w 
the  aame  aize  and  number  aa  if  they  are  ohaiged  and  w* 
charged  aepaxately,  aaauming,  of  oourae,  that  the  nomheK 
of  lighta  ia  theeame in  each oaae!  laitnota diaadTaatage 
to  uae  lampa  of  high  voltage  when  aoeumulaton  are  niod 
aa  the  number  of  eeUa,  and,  therefore,  theexpeaae,  haa  to 
be  ao  large  1— A.  Q.  Ajbixotom. 

[76863.1-OoxnprMaed  Air  Bnglna.— What iatba 
beat  f  otm  to  give  to  an  engine  to  be  woiked  by  oomprasoaa 

air,  the  same  aa  a  eteam-engiae?  Can  any  one  teU  oa 
the  oonateuotion  of  the  **  Tower  apherioal  engine,"  adver* 
tiled  in  Engineering,  and  aaid  to  be  auitable  for  eom- 
preaaed  airt— A.  Q.  AenroTOX. 

[75864.]  -Oovering  Copper  Stripe  withlndia- 
mbber.— I  want  to  oover  aon^  oopper  atripa  with  twa 
ooata  of  indiarabber-muat  be  inodoiona,  not  atieky,  aad 
bendeaaily.  Can  any  of  "ooia"  adviae  how  to  g«n 
done!    Have  advertised  addreea,  incase  anv  one  can  oom- 

monioate  the  information  privately.— W.  E.  SAaLS. 

r76a65.1-TraotiTe  Benlatanca  on  Inoto^tr 
—The  inquirer  aeska  a  aimple  method  of  apptoxtrntwiiy 
oompnting  the  variable  reeiatanoea  to  traction  oa  jpadiaata 
aa  the  angle  to  the  horiaoatal  Inereaaea.  Doea  the  ry*^, 
anoe  increaae  according  to  aay  direct  law  of  propoitloaT 
-A.J.B. 
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rrssoiHBecoiapotltion  of  Iron  and  Steel. 
—vim  Bot  iioci  deoompose  more  Yapidl7  than  steel  under 
isy  eoBiditkai— tty.i  whether,  under  atmoephetio  in- 
damsm  •ubhuxoai  npoon,  uid  or  alkaline  waten, 

[T5a87.H81ettinff  Ketal.— Ihave  some  pieoee  of 
diMi  teaiii  in  whiohl  want  to  make  a  narrow  opening  or 
dot  The  metal  is  im.  thick,  and  the  ilotia  wanted  lin. 
k^  pofeetly  ctiaight,  and  the  width  of  slot  ia  to  be 
ifeoBl  l-40in  Can  any  reader  inform  me  how  this  ia  to 
be  done  1  I  have  a  lathe  with  sUde-xeBt,  &e.— Oiuao. 

[nHa.]-8Twport  in  the  Water.— Can  anyone  tell 
■0  what  the  dlaineter  ihould  be  of  two  pontoons,  each 
flA.  IfQiv,  to  •np^ott  the  weii^t  of  two  penona.  and  yet 
BBile  hnmenwd  m  water  mora  than  half  their  diameter, 
fhi  ote  half  to  xemain  abore  water !— Goloovda. 

[TOflOcl—Bzaalnr  and  Solderlnr*— I  «&  fitting 
vp  a  eDUul  amateur  workshop,  and  though  a jnood  fitter 
led  tamer  know  nothing  of  the  i^bore.  would  any 
mdff  Uadly  give  me  a  few  hints  aa  to  the  tools  neoeisBry. 
I  ksfs  gia  laid  on,  but  at  present  no  forge.  Can  the 
Baeamuy  beat  be  obfeained  wiui  ablowpipe  ?  alao  the  titlee 
dmf  books  on  the  subjeet— 8.  B.  H. 

[ISirflL]— Tainted  Beer.— €sn  anything  nmore  the 
fliiifty  taste  ftom  beer  wiiidls  has  beoome  so  through 
1^  at^  which  has  been  imperfectly  oleaned  before 
isMsdott  in  the  banel  T— Ras. 


[T8in.l--Oae-Vnmace  Oaeinff.— WQl  anyone 
mflr  teU  ma  how  tp  make  the  fireproof  casings  for 
IMm's  small  gsa-injeotor  furnace.  It  is  of  a  porous 
UaSstny  similar  to  pomioe-stone.  I  should  very  mueh 
lite  to  M  able  to  make  my  own  eaaiBga.— I*.  BxHPua. 

tnSTI:]— FireeZar.— I  haye  bought  some  fireclay 
lU  is  ma  dry  powdered  state.  Must  this  be  soaked  in 
istff  for  aay  Isagth  of  time,  or  should  it  be  mixed  with 
iit«  sad  used  immediatdy  T  Any  inf ormatioa  on 
ewkiig  the  above  will  be  thankfully  received.— F. 
Banmr. 

rn8l8.}-Xonldinff  Qae  Carbon.— I  havea  (juan- 
tiQ^ofns-OBrbon  which  is  of  no  use  to  me  in  the  state  it 
hsNB  me  retorts.  Oould  any  of  your  readere  inform  me 
k«  to  ncpare  it  after  it  is  ground  up,  so  aa  to  make  it 
■tksn  s^B,  aa  I  want  to  mould  it  in  various  shapes  T— 
W.LB. 

paari.]— Oalenlatinr  Power.-*  Would  some  kind 
ftnctteu  merhanlft  tell  me  how  to  ooleulate  the  power 
c^eided  per  second  in  holdizig  the  pea  sn^Moded  m  the 
n  ihove  the  selioolbo^'s  day  pipe  shank,  or  on  the  ball 
tapt  men  the  fooatam  jet-the  only  data  given  being 
Ihewc^  of  the  pea  or  the  baU  t— P.  Sravkb. 

• 

[TUTS.]— Strasbnrff  Turpentine.  —  Would  be 
PiIbCbI  for  aiur  Information  respecting  *'  Strasburg  tur- 
Mfetae."  It  la  oae  of  the  ingredients  of  a  redpe.  Xt 
miBotscflmtobeknownataity  of  the  chemisti^  shops; 
Wt  lis  mentjoned  in  the  "EJC."  a  few  years  since.  'mU 

kindly  aay  if  it  can  be  obtained  in  small 

II-D.C. 

[lMra.]-Oeometrioal  Drawing.— Wanted,  to 
Dov  how  to  dseerlbe  the  envelope  of  a  cylinder,  one  end 
tf  vMehis  cutoff  to  a  mitre ;  or,  in  other  words,  how  am 
Itsestoottwopieoesof  sheet-metal  eo  that  when  they 
ee  joaed  together  they  will  form  aa  angle  pipe  t— Fay. 

tnv7.]— Blower  for  Oaa  O^enerator.- 1  make 
■f  own  gSB  for  lighting  by  driving  the  air  from  a 
tMfmeter  Ouoogh  one  of  Fletcher's  geneiatan.  How 
aalkssp  the  gssometer  supplied  with  air  I  Can  I  make 
MHioctofblowcr  to woik  with  a  weight!  Aaitis*! 
ksvi  topuQ  the  gasometer  up  every  six  hours.  Any 
l^iiffltethaBldnllyreoeiveI-M.kC.B.,  te. 

178818.]— J>7nAino.—Tb  Ha.  Borron.— For  Sainps. 
nm  60,  so  the  mfthing  does  not  appear  distinct  The 
4|i8ao  is  eompoond' wound  aaUk.  No.  16,  and  81b.  No.  10 
aFJL*s,andiaib.No.lOonazmatuxe.  Since  last  issue 
rf**BJL^*  with  your  kind  teply.Ihave  incxeaeed  speed, 
aSted  great  iapiovement.  formerly  the  revs,  were 
iboetMOL  I  simpose  I  could  increaee  output  by  adding 
■eMUtte  to  F.oL'a,  as  there  seems  to  me  to  be  an  excess 
al9islsliaF.lC'a.  Of  oouxae^  I  would  require  lazg^ 
L— Volt. 


jTBRfc— Aoonmnlatorfr— What  is  the  latest  and 
Mt  form  of  aoBomiilator.  and  how  to  make  it:  also 
miBiinile  and  paste,  Act  How  many  hours  will  the 
■fi  pistes  IS  1^  12  retain  their  charge  t— Alpha. 

,  [tMKlLl—lticrophone.— Kindly  describe  the  best 
■Mopfmittophone.  Will  the  diephragm  of  this  instru- 
^Bt  week  K  its  beet  if  eonstmcted  of  two  ferrotype 
lata,  hslf  aa  iaeh  apart,  and  the  intervening  space  filled 
tpvf&eoaae  carbon!— Altka. 


^^PHBL]— Bleetrie  Xdffht  Boonomy.— Is  it 
aaper  to  lisht  the  lampe  from  accumulators  charged 
■rsAyaaaeo  miven  by  a  gaa-eogine,  or  direct  from  the 
"nase  so  driven  !— Alpka. 

irBBtV-Oonatant  Batterlee.— Can  anyone  tell 
ee  how  to  cenatmct  a  small  but  very  powerful  battery 
IR  onilaBt  eorrcnt  to  applv  dectridtv  to  various  parts 
SjMto^.  Ihavebeenuabgavoltalopile  of  i6 pairs, 
;  the  eunrent  is  stroog  enough,  but  the 
and  remounting '  uter  each  appU- 

I  want  a  batterrthat  is  at  onoe 

easily  thrown  out  of  working,  little  or 
-7  wwmf  w  tarn  oleaeats,  or  trouble  of  amalgamating 
■n^ce^ahn  enlaln  how  to  control  strength  ot 
yt   Would  a  Bunsen  or  bichromate  battery  do,  or 


J*!^!— Water  Xotor.— I  am  anxious  to  drive  a 
nig^Mmo,  about  16  volts  8  amperes,  hj  means  of  a 
"^motor.  I  have  an  unlimited  supply  of  water 
"  raesore.  Will  Mr.  Bottoae,  or  some  other 
of  the  '«S.  IL'*  kindly  describe,  with 
^^  B  poariUe,  some  simple  form  of  water  motor 
«tt  wndd  suit  my  purpose  f.^B.  I*  Waunm. 

lWL]-BteMny.— Can  any  of  your  readers  give  me 
Of  afoBation  on  d«epetching  ?  Can  a  copper  plate  be 
2BMaa.hk  d^pth  T  What  is  the  prooeee  used  in  this 
Biaof  work,  the  time  it  takceto  out  it,  and  the  kind  of 
•^•edl-ABsAoaa. 

^Sf*!"::^   *"<!  K.W.   I«ooob.— outline  sketch 
""waNcaOMoftbe  above  Co.    Thi«  is  the  only  one 


of  its  kind  being  built  on  one  of  the  old  Metropolitan 
bogie  tank  frames  It  runs,  I  believe,  from  uroad-street 
to  ICamdon  House.  "Bt.  Aubyn,"  "North  Western," 
or  others  please  obUga— A.  C.  B 

[75888.1— Bleotrio  Soree.-OKa  any  of  "  ours  "  tdl 
me  why,  after  we^uing  an  electric  belt  a  short  time,  there 
comes  first  an  intense  irritation  in  the  akin  under  the 
discs  and  then  open  sores,  so  that  it  is  impossible  to  wear 
the  belt  for  a  considerable  time,  or  till  the  sores  have 
healed  !  It  is  the  tt^eilenoe  not  only  of  myeelf.  but  also 
of  many  others.  Can  this  evil  be  remedied!  Csn'*  Video** 
(76006)  vouch  for  the  curative  propertiee  of  hie  fiannd 
belt  by  results !  If  eo,  would  he  kindly  fully  deeeribe  the 
make  and  positions  of  metals!— although  I  can't  see  how 
the  electric  onnent  is  generated  unless  the  discs  touch 
the  sldn.- BLSoraia 

[7688r.l-Bleotro-Platinff.— I  dissolve  mereury  in 
nitric  acid  diluted,  and  on  adding  eulphurie  acid,  a 
whitish  precipitate  Is  thrown  down.  What&i  wrung!- as 
this  quiiudng  solotum  tome  sine  black.— D.  H. 

[76388.]  — Bdieon'fl  Phononaph  Xotor— To 
Ma.  Bonojra.— Have  you  seen  the  motor  which  urorks 
the  Bdison  latest  phonogr^h!  If  so.  will  you  kindly  give 
a  short  description  of  it  with  the  sises  of  field-magnets, 
armaUire,  uid  siaee  and  quantity  of  wire  to  run  on  a 
6-volt  circuit,  as  I  undetstaad  the  Sdleooa  are  wound  for 
this.  I  have  just  got  a  jglanoe  at  one  for  a  moment,  but 
could  net  get  to  examine  it*  The  armature  on  it  appeared 
to  be  about  6m.  dia.,  and  was  fixed  to  work  vertieaL  Do 
you  supply  castings  for  this  type  of  motor,  or  any  parts 
that  will  oome  in  for  it,  as  I  am  making  a  phonograph  as 
near  like  Bdison's  as  possible,  and  i  am  keeping  to  aa 
near  his  sixes  as  poanbie.— F.  TrLie. 

[768a0.1-Beftninr  Gtold.— Wm  anr  of  our  friends 
give  the  bat  process  for  refining  18  c  gold  into  perfectly 
fine  gold.  I  want  to  use  It  'for  an  anode  in  gilding.  I 
have  about  Jos.  in  weight.  No  doubt,  it  would  oe  cheaper 
to  send  it  to  a  refiner  to  do;  but  Iwish  to  be  able  to  do 
it  myself.  I  have  a  f umaeei  if  one  ia  reqnired.-F. 
Ttlsb. 

J[768B0.]— Jndaon'a  OelL— I  have  a  medicsl  ooU 
th  four  Judsoo's  K  edla.  The  cdla  are  eompoeed  of  a 
corrugated  carbon  ceill  and  a  rod  of  aine.  They  are  in 
Tery  Sod  condition  through  neglect.  I  am  going  to  put 
in  new  since;  will  any  one  please  to  tall  me  now  to  charge 
them!  I  put  in achMge  of  the  ordinary  Tisnlanchd soln- 
tioai,  and  they  wodiea  all  right  for  a  tbne ;  but  after 
leavmg  aaide  for  a  day  or  so,  thev  have  eeased,  and  a 
white  scale  is  ovo  the  top  of  toe  seluliBn.— Abdmtba. 

[7638L1— Aatro.  Teleaoope.  dkc-Will "  F.B^8." 
please  teu  me  whether  the  o.g.  (l^in.)  of  a  transit  instru- 
ment could  be  adapted  to  aa  ordinary  teloMope  for 
aatronomioal  observations  t  aa  I  have  one  which  I 
thought  of  utilising  for  that  purpose,  if  poeribleu  The 
objective  is  composed  of  three  jglaaees  in  oae,  the  centre 
one  concave  on  ooth  sides,  and  the  other  two  convex  on 
both  sidea.  The  *lattor  fit  accurately  into  the  cavities  of 
the  centre  glass.  I  had  hoped  that  by  removing  the 
inside  convex  glass  it  would  answer  the  purpoee  of  an 
ordinary  o.g.  What  is  the  diflereaoe  between  a  marine 
andalandteleeoope!  Is  the  difference  in  the  eye4enses 
or  the  objeot-glaas !  And  oould  the  dbjeotive  of  a  marine 
telescope  be  used  for  astronomiosl  purposes !  When  did 
the  Jones's  of  Charing  Gioss  exist!  and  had  they  any 
repute  as  makers  of  the  astro^  telescope.— B.  SraoTaaa. 

[7689S.]— Bireworka.— Will  some  reader  kindly  in- 
form me  how  to  make  red  and  green  firetfor  illuminating 
purpoeeal— B,  B.  G.  A. 

l7S888.1-Billoate  Of  8oda.-0ould  aay  reader  in- 
fwm  me  of  a  substance  that,  when  mixed  with  silicate 
of  soda,  would  fasUitate  its  drying  whan  appUed  to 
woodwork  as  a  priming  !  Any  hiatB  would  be  gratefully 
reodved  by— Tommy  Hawx. 

[76804.]— Variooae  Veina.— "  Qufip  "  would  greatly 
ouige  a  sufferer  if  he  will  give  him  partioulaxa  of  the 
feirum  phomhoricum  fkom  wnieh  he  has  obtained  benefit 
for  the  relief  of  varicoee  veina.  —  W.  W. 

[76806.1— Vaaoaneon'a  Bndleae  cn&ain.-What 
is  the  nature  of  this  chain !  How  is  it  constructed ! 
What  is  it  used  for !  Any  information  will  obbge.  -J. 
O.  BAarcL. 

[76896.]— Stereotrapha  of  Non«Pianar  Vibra- 
tiona.- On  page  S46  <^  the  **  B.  M."  for  Mty  15.  lABl, 
theee  words  occur :  **  Among  which  were  som-;  veiy  fine 
stereographs  of  non-|Aanar  vibrations,  drawn  and  kindly 
presented  by  Mr.  A.  Btroh.**  I  wish  to  know  what  non- 
planar  vibrationa  are^  and  howto  produoe  stereographs  of 
them !   Accurate  inatmetianB,  please.— J.  O.  BaarxL. 

[76807.]  — Poliahlnir*~~  TO  Ma.  Allsopp.  —  I  am 
sking  a  microphone  aa  deeoribed  by  you  in  this  week's 
B.  M.,"  and  nave  finished  the  caee,  but  do  not  know 


makii 

"B. 

how  to  polish  it.    Would  it  be  asking  too  mudi  of  you  to 

tdl  me  how  this  ii  done !— J.  J.  B. 

[76886.1- Freeaittff  Xaohine.— Have  a  brother  in 
South  Qneenslond,  who  wishes  me  to  inquire  as  to  the 
best  haad*madiine  for  makinr  ice  oa  a  small  scale.  They 
have  some  in  use  there  workea  with  vacuum  pumpe  and 
sulphuric  add:  but  they  do  not  answer  in  thatdimato ; 
also  some  worked  with  f^vesing  powders;  but  theee  do 
not  woik  wdl  either.  Fnotioaf  information  will  be 
thankfully  reeeived.— A.  Cmaxooxs. 

[76800.]— To  Xr.  Bottone.— I  have  made  a  dynamo 
according  to  your  instructions  in  "  Bleotro-Motors :  How 
Made  ud  How  Used,"  Ju^  10, 1880,  but  cannot  get  itto 
woik.  Field-magnets  woimd  w^  "^b.  of  No.  OS  c.o. 
wire ;  armature  wound  with  a  litUe  over  lib.  of  Ko.  SO 
ce.  wire  eoanectod  up  in  shunt*  The  wire  doee  not 
touch  the  bareiron  aaywhere.  When  the  field-magnets 
are  excited  by  four  bidurooiato  oells  the  armature  gives 
a  euirent  equal  to  the  four  oeUa.  Out  you  tdU  me  what 
is  wrong  I— Amatkux. 

[76400.1— Bvaaer.-TUs  atoetitel 
faivented  _by  an  oflaer  of  the  Boyal 


of  "ours  "give  a  description  of  it!    It 
in  the  manoeavrea  at  Hampshire  thia  year. 


largdy 
B. 


Can  any 
used 


[7540L]  — Bnnaen  Btimer.— Ishall  be  much  obliged 
if  someone  will  tell  me  how  to  anange  a  line  of  Bunsen 
gas-jets.  I  want  them  to  heat  a  smiall  saddle-bottomed 
boiler  about  lOin.  long  and  6in.  broad,  for  driving  miidela. 
Methylated  sptritdoes  not  keep  up  enough  steam,  anl  the 
reservoir  gets  y^ay  hot.— A.  F*  C. 


u 


[76408.] -Harveet  Moon.-WiU  "P.RA.S."  or 
some  other  astronomical  oontribator  Idndlv  explain  as 
simply  as  possible  why  there  is  so  short  adi£rarenoe  in  the 
time  of  the  moon*s  rising  when  she  is  near  the  full  in  thia 
montii !— A.  F.  C. 

[76408.]— Lever  Watoh-— Would  any  of  "ourB** 
kindly  assirt  me  to  correct  the  following  f  Watch  goes 
aU  right  lying  on  faoe ;  but  when  turoed  up  and  laid  on 
bsck  there  is  a  sort  of  rub  at  beat  until  it  stops,  and 
sometimes  when  hanging  up  it  will  do  the  same  and  stopk 
Sometimes  there  is  a  slow  double  beat  as  wdL— Tom. 

[78404.1— Kiorosoopio  OpticB.— With  regard  to 
multiplying  power  of  eyepiece  in  relation  to  miero- 
objeetivee,  I  asunmed  that  each  objective  poeeeeeed  a 
msgnlfying  power  in  itself,  such  power  being  multiplied 
so  many  times  according  to  the  strength  of  eyepiece  used. 
Assummg,  therefore,  that  the  power  of  Jin.,  ti»«i  uid  }in. 
objectives  be  21, 41,  and  81  respeetivelv,  what  would  the 
augmented  power  be  in  each  caee  with  an  eyepiece  com- 
posed of  a  lin.  and  Sin.  lens !  What  is  the  power  of  the 
A,  B,  C,  ftc.,  eyepieces  of  English  makers!  Will 
"F.B.A.8.'>  or  Mr.  A.  Oadd  Undly  give  me  the  above 
information  !— Ttbo. 

[76406.]— Boroe  Pomp.— Will  some  able  cone> 
spondent  kindlv  send  partioiilarB  and  sketch  for  a  small 
force  pump  of  tin.  bore.  lin.  stroke,  with  lever  handle, 

Xble  of  pumping  up  to  8  tons  on  square  inch,  and  suit- 
f or  working  small  hrdraulic  press !  Also  siae  of  feed 
and  delivery  pipee,  and  thickness  of  metal !— B.  A. 

[76406] ~BleotrioaL—A. current  whoee  strength  in 
abeolnte"  dectro-magnetic  was  equal  to  0^  traversed 
awireringScenfeimdtreeradius.  wiiat  wsa  tiie  strength 
of  fidd  at  centre  ol  ring !  What  was  the  potential  at  a 
point  P  opposite  the  middle  of  the  ring  and  4  oentimdtrea 
distance  nom  the  circumference  of  the  ring  !— BLBoraic. 

[76407,]— Bemi-Inoandeaoent  Lampe  and  Son 
Xiaapa.— I  wish  to  produce  the  electric  lig^t  by  means 
of  a  battery,  but  find  that  incandescent  lamps  are 
expendve  to  work,  and  that  arc  lamps  will  need  a  battery 
of  at  least  86  odls,  bealdee  being  unsuitable  for  a  house. 
I  hear  that  lampe  which  hdd  an  intermediate  positioa 
between  theee  are  made :  in  one  a  carbon  rod  presses 
against  a  block  or  dim  of  carboa ;  in  another  a  blodc  of 
marble  ia  made  incaadescent  hr  the  cuzrent  flowing  over 
ite  sorfaoe  between  two  roda  of  carbon.  Will  anv  reader 
kindly  tdl  me  about  either  of  theee  lampe !— L  Number 
of  waJls  required  per  candle  power.  S.  Lowest  ennent 
and  B.M.F.  needed  fbr  a  steady  light  suitable  for  aroom. 
80ft.  by  soft    8.  Details  of  construction  of  lamp.— W.  B. 

[76406.1— Orgran  Xd^ht.— Can  any  reader  advise  me^ 
of  a  good  light  for  an  organ,  that  will  throw  the  light  on 
the  music  only!  Oil  is  too  dtngerous  and  hot.  Is  there 
a  oandle*laiap  similar  to  the  reading  or  photogr^hes'a 
lamp,  with  plated  reflector— one  that  will  throw  the  light 
straight  (nm  down)  on  the  music,  so  as  not  to  affect  the 
eyes  with  straining  to  see !  Or  can  one  of  the  fairy  Ughte 
be  made  to  answer,  but  putting  it  in  a  frame,  like  a 
carriage  lamp,  flxeo  on  to  a  piano  aoonoe!  Fiachapa  one 
of  our  organists  has  something  novel  that  answen  weU. 
— W.B. 

[76100.]— Pomp  fbr  Xodel  I<ooomotive.— To 
*'  J.H."  A*D  OTHaas.- 1  have  been  verv  mueh  troubled  to 
get  a  satiafaotoiy  oump  for  a  modd  loco.  The  loco,  in 
question  is  a  modd  of  the  Midland  four-coimled  bogier 
46in.  long,  without  tender,  eylinder  9in  bore,  an.  stroke. 


sted  boiler,  worUag  pressors  601b.  The  flrst  pomp 
worked  fhm  croa»4iead,  waa  &-16in.  .bore  ana  had  ball 
valves.  Thia  one  utterly  failed  to  keep  up  the  water  in 
boiler,  so  then  I  made  the  present  one  of  6-16in.  bore, 
again  woiked  from  orose  head,  and  though  this  one  ie 
much  better,  it  is  far  ftom  aatkfantnry.  TIm  valvea  are* 
the  ordinary  conical  ones,  ^in.  diam.,  full  l-lOin.  Uft, 
width  of  sesting  l-8Sin.  The  valvea  seem  tight,  and  yet 
very  little  water  is  forced  past  the  back  piessuio  valve, 
though  if  the  p^  is  uneoupled  from  boiler  it  makes  a 
rolennid  stiiwiii  Is  a  long  stroke  pump  aa  good  as  a 
short  one!  Should  I  get  more  satisfactory  resntts  fkom  a 
pump  of  sheet  stroke  and  larger  diam.  ol  ram  worked  by 
aneooentrie!  If  eo,  what  siae  ought  it  to  be  to  supply  an 
engine  of  the  alae  named)  or  would  a  long  stroke  pomp  of 
larger  diam.  again,  than  the  one  I  have  tried,  be  bettiur) 
Any  suggestion  will  be  esteemed.— LoBxiroazx. 


Bleotrio  Oondenaers.— The  experimente  of  2C. 
Leblano  make  the  poodbility  of  oiing  paper  and 
naralBn  for  the  oooatniotion  of  oondenieai  -very 
hopefoL  The  mooMi  wfaioh  he  met  in  odng  thin 
ebonite  doeo  not  HV^*'  to  be  eo  important,  eo  tlie 
thioknen  ii  itill  too  great ;  and  the  faot  that  the 
ebonite  oondenaor  stood  11,000  volte  doao  not  prore 
ite  anpeiiarity  for  praotioal  porpoiea  over  mdi  wdl- 
known,  ohoap,  and  earfly-hiuidled  matwialB  aa 
penffia  and  Mper.  Paiaffin  of  great  purity  it 
ooomionly  xisea  for  deotrioal  porpoios ;  ite  impuri- 
tiei  axe  oadly  detested,  and  it  can  be  well  relied 
upon  for  not  changing  in  any  way  vrith  time.  Bat 
there  is  hardly  any  material  of  which  more  Tariettoe 
and  qnalitieo  ere  vd  be  fonnd  than  paper ;  thon|^ 
after  sflBDsrimente  with  a  great  nnmoer  olUnds^ 
Miessis.  Bwinboxne  and  Co.  only  fonnd  one  satis- 
factory sort  The 'pfenning"  process  of  M.  Le- 
blano, alftfaong^  supported,  now  that  it  has  been  hit 
on,  by  e¥odlent  theoretioai  reasons,  was  not  Ukdy 
to  naTO  been  thought  of  deiiberatsiy,  and  was  the 
resnlt  of  a  happy  accident.  Snowing  the  mbbish 
that  is  used  in  making  paper,  and  the  potent 
chemioels  employed  in  Inandng  this  mbbisk  to- 
present  a  reopeotable  appeexanoe,  we  vronld  hardly 
go  BO  far  as  M.  Leblano  aad  say  that  one  need  not 
trouble  oneself  about  the  quality  of  the  material  so 
long  ss  it  undergoes  the  process  of  formation 
described.  Oontinuity  ii  the  first  essentia],  and 
homogeneity  the  second ;  while  the  process  of 
formation  is  itself  the  best  possible  test  of  the 
finished  artiote.^2:^  EUetrieian. 
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ANSWERS  TO  COSSBSPOVDEVIS. 


♦  •• 


*.*  AU  eommmnieeOiont  thouU  h*  •dth^uei  (6  tiU  BorroB 
€/tke  SvoLiSH  ICiosAyiO,  889,  Strand,  W,0, 


RZNTB  TO  OOBBBBPOKDBKTB 

1.  Write  oa  oneiide  of  the  paper  onlj,  and  pat  drnwrnge 
foriUxMtnitioiieonMparatepieoeeofpAper.  S.  Pattittos 
to  qneries,  and  when  anawermg  <|n8nee,  pot  the  nnmbera 
«■  well  aa  the  titlee  of  the  qtienee  to  whioh  the  npliee 
refer.  8.  Ko  ohaive  is  made  for  inaearting  letters,  queriee. 
or  repliee.  4.  Letters  or  queries  asking  xor  addresses  of 
foan^nf aotorerB  or  eorresDondents,  or  where  tools  or  other 
aztides  can  be  parchasea,  or  replies  giving  suoh  informa- 
tkm,  cannot  be  inserted  except  aa  adrertisementa.  6.  No 
qnestion  aaklxig  for  educational  or  scientific  information 
IB  answered  through  the  poat.  6.  licttera  aent  to  corre- 
apondents,  nnder  oo?er  to  the  Bditor,  are  not  forwarded, 
and  Vbub  namee  of  oocreapoodentB  are  not  giren  to  in- 
qoirKB. 

*•*  attention  Ib  eepeoiallj  drawn  to  hint  Ko.  4.  The 
asaee  devoted  to  letters,  queriea,  and  rn»lies  ia  meant  for 
tne  graeral  stood,  and  it  ia  not  fair  to  occupy  it  with 
^nesBona  Buen  aa  are  indicated  aboTo  which  axe  only  of 
indiTidual  intereat,  and  which,  if  not  advertiaementa  in 
themBehrea,  lead  to  repUea  which  are.  The  **  SizpennT 
Bale  Column"  offers  a  cheap  meana  of  obtaining  auon 
information,  and  we  truat  our  readers  will  avail  them- 
BelveBofit. 

Tlie  following  are  the  Initials,  fte.,  of  letters  to  hand  up 
to  Wedoeadar  evening,  September  S8,  and  nnacknow^ 
ledged  elsewhere  :— 

AntovB  TO  KiTow.— F.  Buxton.— Fumes,  Woroeeter.— 
Grateful.— A.  T.— A.  D— W.  A.  Jenner.— J.  T.  M.— 
Ironmcoger.—Bocket— B.  B.  fiottone.— O.  F.  B.— A 
Twelve  Years*  Bubaoriber.— B.  0.  PhiUipa.— C  O.  M. 
Bennett— A  F«Uow  of  the  Boyal  Aatvonomical  Boctety. 
— Jaa.  F.  Viokery. 

Firruir  Tbabs'  BnescaiBBB.  (Wears  of  opinion  that, 
aa  your  committee  blundered  by  not  carzying  out  your 
own  mlea,  it  ia  evident  that  reference  uugnt  first  to 
have  been  made  to  the  books  to  make  sure  that  the 
monberin  arrear  had  not  paid  up  his  subaorfptiooa— 
the  whole  proceedings  were  void,  and  a  fresh  oallot  la 
neoeaaary.  It  ia  atao  our  opinion  that  we  should  our- 
eelvea  at  once  withdraw  from  a  society  where  matters 
are  ao  loosely  managed.  1— J.  B.  (The  only  printed 
directions  for  making  a  phonograph  with  which  we  are 
acquainted  are  thoee  gtven  recently  in  our  columns  (one 
aiude  appeared  last  week),  and  Hr.  Bhelford  Bidwell'a 
article,  "Deaoription  of  a  Fhonosrraph,"  which  we 
printed  so  long  ago  aa  April  96,  1878.  The  number  in 
which  that  appeared  has  oeen  out  of  print  a  long  time ; 
but  the  more  recent  articles  can  be  had.  There  are 
deecBiptions  of  the  phonograph  in  several  works ;  but 
detailed  directiona  for  making  are  not  givoi,  except  as 
above  stated. )'-OAXDBVEa.  (Whereaix>uta  are  the 
weeds  T  On  gravel  paths  ?  Any  chemical  which  will 
destroy  weeds  will  alao  kill  other  vegetation.  If 
<m  patha,  you  'can  try  dUute  sulphuric  acid, 
a  solution  of  sulphate  of  iron,  or  carbolic  acid. 
Weeds  growing  in  flower  beds,  or  in  the  kitchen 
piden,  must  be  hoed  up,  or  pulled  up.)  — 
BODoas.  (Yes,  **  ordinary  blaeklead^'  is  graphite. 
There  are  many  sug^ted  methods  for  making  carbon 
plates  fOr  batteries  m  back  numbers ;  but  perhaps  the 
best  pbtas  are  thoee  cot  from  the  gas  carbon  of  the 
rstorts.)<»Ono.  Piima.  (The  method  of  making  vol- 
oasissd  rubber  stamps  has  been  frequently  explained. 
The  mbber  must  be  **  masticated  **  and  mixed  with 
eulphnr,  and  then,  while  in  the  mould,  be  exposed  to  a 
temperatnre  (tf  970  to  800^  Fahrenheit  for  a  few  mtnuten, 
preferably  in  a  **  vnlcaaiser,"  but  it  is  done  by  means 
of  a  eouple  of  iron  plates  whldi  can  be  Mrewed 
together  while  being  heated  over  a  ftaB-jet  Buitabis 
apparatus  and  proper  matsrisls  mnst  be  obtained  to  do 
^od  work  in  the  way  of  mbber^tamp  making.)  — 
F.  A.  (The  best  curs  for  stammering  is  "  determina- 
tion.'* Get  some  senteooes  in  words  of  one  syllable, 
and  keep  on  repeating  them  until  you  get  full  ooomiand 
of  the  organs  of  speech.  To  begin  with,  tiy  to  say 
"No"  and  *Yes"  with  firmness,  and  then  make  no 
some  short  sentences  in  monosyllables.  Practice  will 
do  the  rest)  — IffLATSK.  (We  do  not  UllBkthere  is  any 
cheap  book  published  on  the  subject  of  inlaying  in 
wood,  and  the  art  is  onlr  to  be  learned  by  practice. 
Information  can  be  found  in  such  a  work  aa  *'  Prac- 
tical Guide  to  Fretwork.  Wood-Carving,  Marquetory, 
Buhlwork,"  Sea.,  which  is  published  by  Bavoiy, 
Cirencester ;  but  there  is  not  much  to  say  about  such 
work  of  the  common  kind.  The  wood  is  built  np  and 
forced  together,  and  is  then  sliced  into  veneers.  For 
real  *' inlay"  the  hole  must  be  cut,  and  the  ** inlay*' 
be  made  to  fit  itl— W.  H.  (Bffagnetiaed  watches  can 
be  demagnetised  oy  placing  them  in  the  field  of  a 
dynamo :  but  see  pp.  891,  841,  679  of  the  last  volume, 
or  the  No.  for  Dec.  96, 1800,  for  an  iUostfation  of  a 
method  of  operating.)— R.  J.  fi.  (The  question  has 
been  answered  many  times.  The  furniture  can  poeaibly 
be  baked ;  but  the  simplest  plan  is  to  force  grease  of 
some  kind  into  the  holes,  and  so  destroy  the  inaeet. 
Paraffin  oil  or  ordinary  sweet  oU  is  stfeetive  if  it  ean  be 
forced  into  the  holes.  Corrosive  sublimate  solution  is 
otten  used.  Bee  Ko.  for  Kay  16, 1880,  p.  969.)— Ajax. 
(See  previous  snawer.  In  your  case  it  u  aJmost jiecee- 
eary  to  inspect  the  place ;  but  you  might  try  washing 
over  with  a  solution  of  corrosive  sublimate,  or,  for  the 
rough  work,  creasote  thinned  with  coal  oil.}— AaTuoa 
Dixoir.  (We  do  not  know,  and  do  not  think  it  likely 
that  any  auoh  details  are  published.  Yon  should  make 
inquiries  of  those  who  cut  wood  tvpe,  or  of  the 
'*  printers*  brokers,"  aa  they  are  called,  who  could  tell 
yon  where  such  machineiy  is  made,  if  it  is  made  at  sll.) 
— >Asxiot78.  (Longman9,lLacmilIans,  Loekwood  and  Bon, 
and  several  other  publiabeis,  issne  works  suitable  for 
students  iotending  to  eater  for  the  examinations 
of  the  Science  and  Art  DeMrtmsnt,  and  the 
teacher  at  aoy  of  the  classes  will  oe  able  to  advise  as 
to  the  most  suitable  books.)— Pa abxacbutist.  (The 
eeoreury  of  the  Pharmaceutical  Bociety.  17,  Blooms- 
bnry-equarev  W.C..  ean  give  all  partieuiara  as  to  the 
esanioations. )  — Novxon.  i  You  wkU  find  Bometidag  of 
the  kind  you  want  ia  tlse  aomber  for  Angw  7  ta«t, 


p.  689.  The  tightening  up  would  depend  on  the  manner 
m  which  the  spokes  are  fixed.)— J.  A.  Noblb.  (We  do 
not  see  what  we  can  do  in  the  matter.  They  are  not 
novelties  exaotiy,  and  if  you  wish  to  introduce  them  the 
ordinaiy  means  are  available.)— Ovs  in  ▲  Fix.  (With- 
out knowing  what  has  been  stated  in  the  provisional 
specification,  how  can  we  form  an  opinion  t  Would-be 
patentees,  especially  those  who  seem  to  be  in  doubt  as 
to  what  it  is  they  wish  to  patent,  should  certainly  em- 
ploy an  agent)— WXU.IAM  Tatlob.  (We  do  not  know ; 
out  you  could  apply  to  those  of  our  advertisers  who 
deal  in  musical  mstruments.  We  think  the  paper 
sheets  were  made  at  Blackburn  at  one  time.)— aIao- 
KBTisBD  Watch.  (Certainly.  Keep  it  in  a  tinned 
iron  box.)— Tblhaba.  (It  most  be  analysed  before 
H  definite  opinion  ean  be  given.  9.  Something 
wrong  with  tue  gastric  juice.  Put  the  question  to 
Dr.  Allinson  through  the  W^klg  Time%  and  JSeho. 
8.  A  bookseller  could  no  doubt  show  you  several  works 
that  might  suit.  A  copy  of  the  **  PharmaoopoBia " 
would  perhaps  do.)— Airxxous,  Glasgow.  (W<nrks  of 
the  kind  tiiat  may  suit  are  mentioned  every  week  ia  our 
columns:  but,  as  a  iruess,  perhaps  Sir D.  Salomons's 
"Electric  Light  Installations"  Whlttaker  and  Co., 
will  do.)— Phovo.  (He  can  send  it  on  in  the  usual  way ; 
but  we  cannot  undertake  to  publish  anything  without 
seeing  it.  Why  does  he  not  protect  it,  if  of  any  value  f ) 
— O.  BvAsr.  (See  answer  to  "  Z.  Y.  X."  hist  week.)^ 
B.  J.  HopKivs.  (We  cannot  leprodoee  the  sketch  sent 
creditably,  we  regret  to  say.) 


Is  it  a  meams  of  obtaining  health  and  strength 

without  drnxcms,  that  you  r^qoire  f  If  m,  obt&ia  Stod  W9«r  obc  of 
Mr.  Harspu'^  ElMtropmthic  Belt*.  They  cure  all  rbcamatle  and 
nerrottt  BffKtioat,  Unr,  kidMj,  and  «ther  orffank  diMrdtn.  Book-of 
teatitnonials,  pamphlet,  and  cenaulUtion  fr««  on  application  to  the 
Medical  Battery  Company,  Limited,  81,  Ozford-Kreet,  London, W. 


CHESS. 

>St 

ALXt  eommunieationa  for  thia  dapartaMat  aturt  bo 
addrsssed  to  **  J.  Pi— en,  ynollside,  Yawl,  Lyme  Begia, 
Dorset 


>i 


FBOBLEK  UOCLXXm.— Br  T.  OtrssT. 
madh. 


WkiM,  [10  +  10 

White  to  play  and  mate  in  three  moTas. 

SoLunoB  TO  197L 
ITktte.  Slack, 

1.  Q  tr,  K-B  9.  1.  Any. 


VOTIGBS  TO  OOBBBBPOin>BZnS. 

OoBEBCT  solutions  to  1971  by  Biene,  A.  FbHows,  H. 
Fellows,  B.  W.  Houghton,  O.  Collins,  W.  L  BCartin,  J. 
Johnston,  T.  H.  BilUmgton,  F.  H.  Onest,  and  T.  Guest. 

W.  T.  HoBLBT.— See  notice  in  our  last  reepecting  1270* 

W.  F.  KiPPBX  (Hadras).— ICany  thanks  for  your  good 
wishes  and  snggwtion.  The  latter,  unfoitnnately,  cannot 
be  entertained.    Your  solution  to  1966  im  eoneot. 

O.  CoLLms.— Tour  last  two  mover  is  too  easy. 

Tub  BritUh  Cheu  Mdaatine  for  September  contains 
some  interesting  autograph  letters  of  Staunton  giving  a 
peep  into  his  character  as  well  as  his  style  of  writing, 
which  is  very  firm  and  pointed.  There  is  a  careful 
analysis  of  the  Stenitz-Oambitt,  by  Mr.  W.  TimbrBll 
Pierce,  in  which  the  results  of  modem  investigation  of 
this  curious  opening  are  placed  before  us,  and  some  ori- 
ginal suggentions  made.  Mr.  Tomlinson  gives  this  month 
an  intcrestiog  paper  on  the  celebrated  blindfold  player 
Piiulsen,  now  no  more.  There  is  a  good  por craft  of  the 
Ute  Mr.  Mile*. 

Tbv  Surrfy  Oazftte  has  Justatarted  a  cheSB  eohunn. 

Tbk  Dudl^'y  Times  is  about  to  start  a  solution  tourney. 
Twelve  problems  will  be  published  in  two  and  three 
moves.    There  is  no  entrance  fee. 

Tbb  PiOArial  World  will  oommenee  in  October  the 
second  year  of  its  qnazterly  solving  competitions.  There 
will  bs  nx  money  piises  instead  of  three  as  heretofore, 
and  book  prises  will  be  given  to  all  who  send  in  ootreet 
solutions  of  all  the  proolems  published  ia  the  quarter. 
For  these  oompetitionB  aa  entBaaoe  fee  of  one  shilling  is 
required.  Names  should  be  sent  in  as  early  as  possible 
to  the  Bditor,  14d,  Strand,  W.G. 


HoUoway's  Pllla  are  spsoially  adapted  for  the 

yonns  •■<'  delicate ;  their  ffentb  and  purifying  actmn  rank«  them 
•bova  all  other  mfdicinei.  In  indifeatioa.  oerrooa  affectinna.  suut. 
and  rheumatism,  theae  pilU  barn  achieved  for  tbcmielTea  nnwamu 
fain*.  Tbay  eapel  all  inpnrttiet  from  thi  blood,  ana  thnarMlori 
chaerfnlneu  and  rlgoar. 


CHABaSS   FOB  ADVEETISIHO. 

■■  d. 
Thirty  Werda  ..       • ..It 

Erery  Additional  Eight  Word! 0  1 

Front  Page  Adrertiaementa  Five  ShllUn|ea  for  the  ant  M  vordi 
afterwarda  9d.  per  Una.    Paragraph  AdT«ru«emcnta  One  Shatiai;  m 
line.    No  Front  Pa|«  or  Paragraph  Adrerttaaiacnt  ioeeited  for  \m 
than  Fira  ShilUnga.    Reduced  term*  for  aerlea  of  more  Uun  ni 
inoertloaa  may  b«  MCorWned  on  appUeation  to  tha  Publiaher. 

ADVKI^TUElfENTS  ia  EXCBANOE  COLUXX-far 

1.  d. 
Twenty-fonr  Vf  ordi  .•  ..03 
For  e^aryauoceodlng  Bight  Words 0  3 

ADVERTISEMENT!}  la  tha  SIXPENITT  SALE  COLUXX. 

«.  d. 

SiataonWorda ..       ..   0  C 

For  treey  BuccMding  Eight  Word  a      0  1 

«.*  It  muai  be  borne  in  mind  that  no  Dtaplayod  AdTtrtiMawntina 
appear  in  the  **  Sixpenny  Sale  Column."  All  AdTvrtiaemeati  mut 
be  prepaid  ;  no  reduction  la  oukda  en  repaaiad  Inaaetlona,  and  incaece 
where  tha  amount  test  ezcecda  Oaa  ShilUag.  the  Publiaher  weuld  ht 
grateful  if  a  P.O.O.  could  be  aant,  and  not  atampa.  Staapa,  bo«««tt 
(preferably  halfpenny  atampa),  may  be  aont  whaxe  it  ia  inconrtBieal 
to  obUln  P.O.O.'B. 

The  addresa  ia  included  aa  part  ofthe  Adrertiaeoicnt,  and  charge! 
fbr. 

Advortiaementa  mM«f  reach  tb^  Ofllec  hy  1  p.m.  on  Wcdnaaday  It 
inauro  inaartion  in  the  following  Friday's  number. 

TIBH3    OF   SUBSCBIPTIOS! 

PAYABLE    IN    ADTANCB. 

fta.  Id.  Ibr  Sis  Months  and  Ila.  for  TweWa  Uoatha,  poat  fees  to  aay 
part  of  tha  tJnited  Kingdom.  For  the  United  SUtca,  13«..  er  3doL 
35c-  gold ;  to  Franco  or  Belgium,  ISs.,  or  ISf.  5Ce.  ;  to  ladia  tfti 
Briailal),  Ua.  td. :  to  Ne»  toaland,  tbo  Capo,  the  Weat  ladisi^ 
Canada,  Movn  Scotia,  Natal,  er  any  of  tha  ▲aatnliaa  Colonlas,  19s. 


TIm  remittnneo  thenld  be  made  by  Feet  Ofleo  Order.  Baeki 
bera  cannot  be  aent  out  of  the  Caited  Kmgdom  by  tha  ordinary 
newspaper  post,  but  must  be  remitted  for  at  ibe  raU  of  4d.  each  la 
eoror  antra  poetic. 

Meaars.  J^Ksa  W.  Qobbit  and  Co.,  of  SI*,  Cheatnut-street,  Phila- 
delphia, are  authorieed  to  rceeiTe  eubscriptione  fbr  the  United  SUlSi 
for  the  EMOLISH  MECHANIC,  at  the  rata  of  Sdola.  Mc.  goU,  or 
Thirteen  Shillings  per  annum,  poet  free.  Thecopiea  will  be  f«r«»idfd 
direct  by  mail  from  the  pubiishiag  ofBce  in  London.  AU  snbaen^ 
tlona  wul  commenco  with  the  nuaber  flrat  iaaued  nftot  the  rccaiptof 
the  Bubacription.  If  back  numbers  are  required  to  complete  rdaaa, 
tKsT  must  be  pntd  for  at  the  rate  of  Sd.  each  copy,  to  eorcr  estrt 
poatagc. 

Vols.  XXIV-  XXX.,  XXXII.,  XXXVI.,  XXXlXy  XL.,  XLTI- 
XLlIh,  xllV.,  XLV.,  XLVI.,  XLVni,  XLlX.,  L,  LU 
Lil.,  and  LIU.,  bound  in  cloth,  7a.  each.    Poat  free.  Is.  Bd. 

All  tha  othor  bound  wlumeo  are  out  of  print.  Bubacifbert  wnld 
do  wall  to  order  Tolumaa  aa  aoon  as  possible  after  the  cpnclusianaf 
each  half-yearly  rolume  In  February  and  August,  as  only  •"««"* 
number  ar«  bound  up,  and  these  soev  run  out  of  print.  Meet  w  ear 
back  number*  can  be  had  fingly.  price  M.  each,  through  any  boak- 
aeller  or  nowsagcnt,  or  Sid.  each,  post  f^«o  from  the  oSIoa  icxcepl 
index  numbers,  which  are  3d.  each,  or  poat  free,  J|d.) 

Indexea  to  Vol.  XLIX.,  and  t*  subsequent  vola.,  3d.  each,  or  poat 
free  3|d'    Caaea  for  binding,  la.  Sd.  each. 


HOTIOS   TO   BUBSCRIBEBS, 

Snbscribera  receiving  their  copies  direct  from  the  ^^^^^ 
nquested  to  ebaerve  that  the  last  number  of  the  term  for  which  tlwtr 
subscription  is  paid  will  be  forwarded  to  them  in  a  Pi*K  "^^^ 
aa  an  intimation  that  a  froah  remittance  ii  noctaaary  if  it  ia  dcmicd 
to  continue  the  subecription. 


Bupture.— Vr.  Henry  James,  of  Far1eigh-ro«a. 

Stoke  Newington.  London,  N,  says  it  is  orer  throe  years  since  ht  wm 
cured  of  a  troubleoome  rupture  of  nieeteen  years'  standlag  W 
the  Sherman  Treatment,  and  that  ht  is  aa  sound  aa  any  man.  we 
advise  sufferers  to  write  Mr.  James  for  particulars  ;  also  to  send  M 
Mr.  J.  A.  SHERMAN'S  ConsalUag  Ofllcrs.  et,  Chaa•ar^I»M, 
London,  for  his  Book  of  Infbrmation,  poat  freo  7d . 


OVB  XXGHAVOB   COLUlOr. 


Wanted,  Harmoninm,  Amerioan  Organ,  or  Mn^ 
Box  out  of  topairi  cheap.  Exchange.— HknoiKo,  199,  BoUoway- 
road. 

Wm  ezchaaae  Cottam's  1891  **  Charts  of  the^  Oon- 

arxLiATioNS,"  reduced  scale,  for  rood  Tourist  Teieecopo.— B»s*«rT, 
9K,  High-street,  Stoke  Newington,  N. 

Violin  and  Bow,  small  Magie  Lantern  and  Slides. 

Exchange  Medical  Battery,  PorUble  Eleotric  Lamp,  or  anything  ost- 
fuL^LiLbT,  35,  CoUfton-atroot,  Bristol. 

Dynamo,  cost  14s.   WUl  exchange  for  \  dos.  poretu 

fota,  since,  and  cnrbona  with  torminala  for  Ihrae-candls  uspa." 
.  S.,  i,  York-stroet,  Wrexham. 

40  plain  Slides  in  exohange  for  like  nnmbor.  •"* 
HiwuM,  Codar  VilU,  Laiohlord. 

To  Amatenr  Organ  BnHders.— Two  Vanual.  aboot 

three-fourths  finished,  ill-health  forcM  owoor  to  part.  FuU  parv- 
culara— C.,  43,  Christie -road.  S.  Hackney. 

Olartonet,  B-D,  by  Albert,  approved  bylABaros. 

Exchange  Braaa  InatrumenU.- WiLLuna,  lUI,  Great  Dorer-atroet. 
Borough. 

Bplendid  tone  Zither,  value   £5.     Exchanife  Brssi 

initnim*Bl«.— WiLiUKi,  107,  Great  Doter-street,  Boroajib,  S.t. 

The  Chenlea-street  Bxohanffe  otfers  best  valas 

in  cash  or  instrumeots  fgr  aciantifio  appiMUces  and  tools  ol  su 
kinds  --Caplatxi,  Chenice^ street. 

"Bvery    Man  His    Own    MeohaniOt'*    «<„ 

paHs,  ••  Pholographf,"  No*.  113>14(»  i  "  PUoiograplitfl  >»»•*, 
iVoU.  J.-V)  <l  num>wrs  ;  ••  Work."  34  nnmbera ;  ^t  of 
ocroag  Organ  Pedal,  cost  Ms  ;  Electric  Bell  and  Caae.  What  offers  . 
—No.  76.  Keith  and  Co  ,  Advertising  Agents,  Edinbuixh. 

Mod^l  Sllde-ralve  I«ocomotive,  with  oireular 

railwAT,  Mrchaaieal  Designs  by  rarious  eocinprr*.  Selected  Dt^*"* 
for  Country  Reeidcneea  by  Dean.  Silver  Waleb,  Drcaa  Bnit.  Abefs 
exchanged  for  equal  raluc.— Box  1,  Mallow. 

Old    stamp    Collection,    abont  1,100  diff«ri?nt 

stampa.  P.achaagf  for  Corrugatod  Iron  Rooflng^  pure  Brown  MS* 
homsT  Galvanic  Battery,  Safety.  Prepaid.  — TTUn,  IS,  SuttaS- 
street.  Burton -on-Trant. 

Bench  Lathe,  Sin.  centre,  'rtft.  *«!*.  J»oJ:W;SS* 

three-groore  polleis  and  few  toola,-ralBe  £4 ;  alao  3ui..Lag  >  ice.  OR"- 
i.  BnnoAno,  Clovcland-road«  Wotrarhampton. 

Bhotocraphio   Ontflt  — Half:<ptBte  oamsra,  fosr 

double  daikstideCD«>I»«7«r'*  IOt»7  9  rapiif  rpctlll»Mr.  DallmoaM 


7  by  6  wtde-anclc  reeUUn«ar,  Uptimua  7  bjr  8  rapid  reetibnear.  W**; 
man's  patent  shutter,  tripod,  d-rk  cloth,  developias  diah< —««■ 


orintiM 


__ «d,  d»rk  cloth.  deTelopiBB  diahea^rmli^ 

fkumae,''eomptot«,  in  good  order,  not  mnch  uaed«  ooal  CM.  wtU*^ 
good  Aatro.  TMMOopo,  or  oaA.— W.  A.  Lss,  Uvton  a-road,  W^ 
Crooby,  LirwpeoL 
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SHALL   B0XI8.-IL 

OF  late  yean  a  form  of  joint  has  oome 
into  nee  which  was  demgned  epeoiaUy 
for  the  American  sections  or  supers  used  for 
storage  of  honey  in  beehiyes.  Bass  wood  of 
wMch  Bach  sections  are  made  is  exceedingly 
w«ll  snited  for  this_  form,  owing  to  its  tough- 
ness and  little  liability  to  split.  It  is  some- 
tUngUke  sycamore  in  general  appearance, 
ind  is,  I  oelieye,  properly  speaKin|p,  ttie 
American  Hme  or  linden.  The  jointmg  up 
of  the  square  boxes  or  sections  is  effected 
\(f  first  sawing  the  stuff  into  strips  2in. 
iide,  17in.  long,  and  ^in.  thick.  Angular 
nooyee  are  then  cut  rery  nearly  through  at 
disUnoes  of  4in.,  so  that  the  whole  piece  can 
be  folded  into  the  form  of  a  square  box 
measuring  4in.  on  each  side,  inside  measure. 
Only  one  joimng  is  thus  needed,  and  is 
effected  by  cutting  on  each  a  row  of  equi- 
distuit  notches  }in.  apart,  so  arranged  that 
ihe  intermediate  tongues  of  one  end  fit 
exicfly  the  notches  of  the  other  eoid.  The 
fssolt  is  a  firm  union  of  the  two,  which  hold 
veil  together  even  without  the  aid  of  glue. 
Fig.  12  shows  the  section  as  purchased, 
Kg.  13  the  same  when  folded  as  a  honey 
iMsptade.  Being  sold  literally  by  thou- 
ssaoB  at  the  yery  low  price  of  ds.  6d.  per  100 
fSidT  for  folding,  it  may  be  readHy  conjee- 
torea  that  these  sections  are  produced  by 
mtchmery.  Those  who  have  a  lathe,  how- 
e?«r,  can  cut  the  notches  by  small  circular 
siws  ranged  on  a  spindle  with  washers  be- 
tween, the  ee<  of  each  saw  equalling  in  width 
the  thickness  of  the  washers.  If  kept  solely 
for  this  sort  of  work  thick  saws  can  be  had 
enmupose,  but  an  ordinary  saw  set  wide 
vill  answer  yery  well. 

It  is  hardly  likdy  that  bass  wood  is  ob- 
tunable  unless  here  and  there  by  fayour  of 
those  who  are  hive- makers  on  a  large  scale, 
and  still  less  likely  that  any  one  of  our 
EMders  will  care  to  make  his  own  sections ; 
bat  the  same  principle  is  available  for  small 
Wzee  of  ^in.  deal.'  Nor  is  a  ciroular  saw  a 
Batter  of  neoessity,  as  the  fine  mitre  saw  and 
jia.  chisel  will  do  quite  as  well.  Before 
xm,^  the  latter,  howeyer,  it  is  a  good  plan 
to  gnnd  off  just  a  shade  of  the  width,  not 
more  than  the  thickness  of  a  thin  card, 
iliik  across  a  line  Jin.  fuU  from  the  end  of 
«ch  piece.  You  will  need  four  separate 
pees,  as  deal  will  not  stand  the  cutting  and 
hnding  as  deecribed  aboye.  The  best  way 
is  to  work  by  inside  measure ;  say  the  box  is 
to  be  4in.  square  inside,  then  you  can  out 
itch  piece  42in.,  and  the  line  stated  to  be 
^wn  across  at  Jio.  fiiU  may  be  at  iMn. 
ten  the  ends  of  the  pieces,  so  that  the 
httle  bits  left  between  the  notches  will  stand 
«ut  ^rin.  each  way ;  the  projections  are  then 
to  he  cut  leyel  after  the  glue  is  dry.  Haying 
orefoll^  marked  on  each  of  the  aboye- 
aaoed  hues,  diyide  into  ^in.,  and  mark  these 
ten  the  said  line  to  the  end  of  the  piece. 
Then  with  a  pencil  mark  alternate  q>aoes 
^^  a  cross,  that  no  mistake  may  occur  in 
uniting  out  the  interstices.  But  remember 
thtt  u  one  bit  has  a  cross  on  diyisions 
^t  3, 5,  7,  dbo.,  the  one  to  fit  it  must  be 
ns^ed  on  2,  4,  6.  8,  to  bring  the  edges  of 
the  box  level. 

,  Now,  obseiTe  that  the  secret  of  a  good  fit 
tt  to  leaye  the  marked  lines  on  each  side  of 
^  pin,  taking  the  saw-cuts  out  of  the  in- 
wnediate  pieces,  which  are  to  be  remoyed.; 
^  to  facuitate  this  the  ^in.  chisel  was 
•lightly  narrowed.  This  joint  is,  in  fact,  a 
eottof  doyetail  with  staaight  pin.  It  is  a 
^uit  easily  made,  and  almost  as  strong  as  a 
vne  dovetail.  If  in  putting  the  pieces  to- 
€Wier  you  find  them  too  tight  a  nt,  a  pen- 
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knife  will  set  them  to  rights ;  but  there  is  no 
fear  of  a  split,  except  as  reeards  the  outer 
ones.  When  fitted  tne  box  iwould  feel  quite 
stiff,  even  before  it  is  glued.  The  figures 
wiU  make  the  whole  process  dear.  SpeSdng 
of  the  American  sectioos,  I  may  remark  that 
they  make  not  only  excellent  small  boxes  for 
post  parcels ;  but  they  are  also  suitable  for 
small  drawers,  such  as  are  so  often  needed 
for  drills,  tacks,  rivets,  screws,  and  various 
such  necessaries  of  a  workshop.  Bttng  all 
exactly  similar  in  size  and  shape,  it  is  easy  to 
make  a  carcase  of  deal  to  receiye  them.  Two 
of  their  sides  are  hollowed  to  give  passage  to 
the  bees,  but  two  are  left  uncut,  and  will 
form  the  front  and  back  of  the  drawer.  The 
bottom  must  be  put  on  just  above  where  the 
sides  are  cut  out,  and  must  be  glued  to  strips 
put  on  to  receive  it.  There  will  still  oe 
enough  left  at  each  end  of  the  hoUowed  part 
to  form  a  runner ;  but  if  not,  it  will  be  as 
well  to  cut  all  the  four  aides  to  a  level 
at  the  part  which  is  to  be  below ;  still,  how- 
ever, fmng  the  bottom  inside,  and  ^  above 
the  lower  edges.  A  drawer  is  never  made 
to  rest  upon  its  bottom,  because  it  would  be 
so  heavy  to  slide  in  and  out.  It  rests  on  the 
lower  edges  of  the  sides,  which  are  left  to 
project  below  the  bottom  for  this  very  pur- 
pose, and  so  to  form  what  are  called 
''runners."  We  will,  however,  for  the 
present,  retium  to  the  simple  box-making. 
It  is  plain  that,  if  we  so  decide,  we  may 
reduoe  the  number  of  pins  in  the  last 
described  box,  making  them  larger  accord- 
ingly. Some  of  the  first  sections  were  so 
made :  the  two  outer  pins  narrow,  and  tiien 
after  the  i  or  f  interval  the  entire  central 
part  remained  uncut.  In  the  piece  fitted  to 
it,  this  order  was  reversed.  If,  however. 
Fie.  14  is  consulted,  it  will  be  seen  how  very 
little  hold  is  thus  obtained,  compared  with 
the  other  arrangement.  In  this  case  the 
fflue  should  be  supplemented  by  a  brad 
driven  into  the  broad  central  pin.  The  next 
step — ^I  will  not  say  in  advance,  beoiuse  the 
joint  aboye  described  is  an  exceedingly  good 
one — ^the  next  step,  let  us  say,  m  more 
dif&cult  jointing  is  that  known  as  doyetail. 
This  is  considerod  thoroughly  workmanlike, 
and  is  very  exteneively  used  in  joinery, 
joinery  beine  light  carpentry  relating 
chiefly  to  indoor  work.  It  leads  up  to 
the  still  more  aristocratic  branch  of 
woodwork  known  as  cabinet-making.  A 
doyetail  is  not  difficult  to  cut  and  fit  if 
care  is  taken,  as  in  the  former  case,  not  to 
obliterate  the  fine  lines  by  which  the  work  is 
set  out.  It  is  usual  to  mark  these  with  a 
point  or  scriber,  and  not  with  a  penoU ;  but 
on  white  wood  like  deal  scribed  lines  need 
good  eyesight,  and  the  mark  made  by  an  H 
or  HH  pencil  may  be  almost  as  fine,  and  is 
decidedly  much  more  visible.    At  any  rate, 


mv  own  e^res  prefer  it.  But  for  best  work». 
where  possible,  a  scribed  line  is  undoubtedly 
desirable,  and  the  beet  tool  with  which  to 
make  it  is  a  knife — a  common  pocket-knife 
is  as  good  as  any  ;  a  tool  is,  however,  sold 
called  a  scriber,  which  has  a  point  at  one 
end  and  a  sloping  chisel-like  edge  at  the 
other.  It  is  no  better  than  a  knife.  The  pins 
of  a  dovetailed  joint  may  be  few  or  many, 
according  to  circumstances,  which  means  ao- 
cording  to  the  nature  of  the  wood  and  the 
fancy  of  the  workman.  There  is  no  need 
with  our  present  material — (in.  deal — ^to 
multiply  them  unnecessarily,  or  we  shall  be 
in  difficulties  when  cutting  out  the  recesses 
which  are  to  receive  them.  Moreover,  we 
shall  make  them  too  weak  for  practical  pur- 
poses. With  (in.  wood,  especially  deal,  two, 
or  at  most  three,  pins  in  an  inch  will  suffice, 
although  more  may,  of  course,  be  put  if  pre* 
ferred.  Two  are  decidedly  better  than  three 
so  far  as  strength  is  concerned.  There  seems 
indeed  to  be  no  rule  in  this  matter. 
Oabinet-makers  put  small  pins  a  long  way 
apart,  Fig.  18,  to  show  as  li^  end-'O^  u 
possible,  and  carpenters  make  a  few  much 
wider  oces.  Fig.  16.  In  either  case,  the 
process  is  the  same.  The  edge  of  the  wood 
18  carefully  squared  up,  and  a  gauge-line 
drawn  on  lioth  sides,  so  that  the  pins  shall 
project  a  littie  above  the  piece  into  whioh 
they  are  to  fit.  The  pins  are  then  marked  on 
the  end  and  on  the  sides,  and  are  neatly 
sawn  out,  the  intormediato  wood  being  re- 
moved by  a  chisel  (see  Fig.  15).  The  pins 
are  tiien  stood  up  on  the  other  piece,  and 
carefully  pencilled  upon  it,  and,  in  cutting 
out  tiie  dove-tailed  recesses,  all  lines  are 
carefully  retained  on  the  stuff  that  is  to  be 
left  (Fig.  17).  This  will  insure  a  tight  fit. 
Careful  cutting  to  the  lines  will  make  a  aeat 
joint  if  the  work  is  trul^  squared  up,  and  if 
it  is  not,  a  true  fit  is  an  impossibility.  Thin 
glue,  i.e.,  glue  about  as  thick  as  ordinary 
cream,  is  to  be  used,  or  even  glue  of  the 
consistency  of  new  milk.  No  mere  general 
mistake  is  made  than  using  thick  glue — and 
another  secret  is  always  to  warm  the  pieces 
that  are  to  be  joined,  and  to  use  glue  boOing 
hot.  No  gpod  work  can  be  done  otherwise. 
There  are,  indeed,  so-called  glues  advertised 
tiiat  are  to  be  used  cold.  I  have  tried  two 
of  these  samples,  sold  under  different  names, 
but  both  appearing  to  be  French  polish, 
which  is  nothing  but  sheUac  dissolved 
in  spirits.  SheUac  is  a  gum  often 
used  by  jewellers  as  a  cement,  and, 
variously  incorporated  with  other  simi- 
lar gums,  it  no  doubt  answers  this 
purpose;  but  for  permanent  work  com- 
mend me  to  ordinary  glue,  troublesome  as  it 
is  in  its  preparation.  No  joiner  or  carpenter 
uses  the  many  makeshift  applications  now  in 
the  market.    Fish-glue  is   the   only  one 
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whioh  I  am  inclined  to  except,  as  this  holds 
rexy  securel^r.  Still,  there  are  very  many 
things  for  which  the  cold  glue  is  oonyeuient, 
as  it  will  stick  together  enbstances  which 
ordinary  ^Ine  fails  to  imite ;  and  for  small 
boxes  it  IS  not  to  be  despised  if  the  old- 
fashioned  sort  is  not  at  hand.  This  being 
intended  for  a  practical  paper,  it  is  as  well  to 
state  the  ordinary  causes  of  failure  in  ama- 
teur dovetailing,  because  it  often  is  a  failure 
unquestionably.  First  of  sll,  the  wood  is 
badly  squared  up — truth  being,  in  this 
respect,  sn  absolute  essential.  Secondly, 
the  doyetails  are  carelessly  set  out,  the  eye 
beinff  trusted  to  instead  of  gauge  and  square. 
Thixuly,  the  cuts  are  not  made  accurately  to 
the  lines,  and  these  are  often  cut  away  or 
partially  out  into,  insteadof  being  left  just 
yisible.  In  cutting  the  pins,  again,  a  cnisel 
is  often  set  up  on  tne  end  of  iJie  piece  close  to 
the  marked  Ime,  and  struck  with  a  mallet  to 
spUt  off  the  wood.  In  most  cases  it  will 
perhaps  run  straight,  but  if  tiie  grain  is  the 
least  crooked,  away  goes  a  litue  bit  of  the 
pin.  Use  a  fine  saw,  cut  neatly,  and  you 
need  no  chisel  at  this  part,  or,  at  most,  just 
a  keen  paring  chisel,  used  as  a  kiitfe.  Accu- 
rate squaring,  marking,  and  cutting  is  the 
whole  secret  of  neat,  workmanlikB  joinery. 
0.  J.  L. 

THE    OPTICAL     LANTSBH  :    ITS 
COHSTRTTCTION  AND  USI.-V. 

By  Chas.  a.  Paruou 

The  BoUlnff  Curtain  Bfltoot— The  Jet  Trays— 
The  Oontainlnsr  Oase  for  the  Lantern. 

BEFORE  proceeding  farther,  it  may  be  ad« 
disable  to  call  attention  to  the  rolling 
curtain  diaphragm,  which  has  now  become  an 
almost  indunenBable  acceuory  to  all  lanterns  of 
a  superior  cLim.  This  diaphragm,  which  takes 
the  fbrm  of  a  thin  plate  of  orass,  having  a 
rectangular  opening  at  its  upper  end  of  a  suffi- 
cient size  to  admit  the  fall  light  of  the  top 
lantern,  is  made  to  slide  from  one  stage  to  the 
other  throa{{h  a  oonple  of  small-gxooTed  wooden 
frames  which  are  attached  to  the  stage  plate 
between  the  condensers  and  the  pictore  to  be 
shown,  the  top  and  bottom  of  each  frame  being 
famished  with  a  slot  of  safficient  sise  to  admit 
the  metal  shatter.  The  working  of  the  curtain 
may  be  thus  described.  The  two  lanterns  are 
f  ally  lighted,  and  the  curtain  is  drawn  up  so  as 
to  obscure  the  light  from  the  top  lantern,  which 
thus  allows  the  plain  white  disc  of  the  lower 
lantern  to  appear  on  the  screen.  A  slide  painted 
to  repiesent  an  arrangement  of  cnrtains  some- 
what similar  to  the  act  drop  of  a  theatre,  is  now 
put  into  the  sUde  stage  of  the  lower  lantern,  and 
the  opening  alide  of  pictare  set  or  series  of  views 
to  be  Bhown  is  placed  in  the  stage  of  the  top 
lantern.  If  the  diaphragm  is  now  poshed  slowly 
and  steadily  downwards  with  a  uniformly  even 
motion,  the  curtain  will  appear  to  gradnaUy  roU 
up  on  the  screen,  and  disclose  the  view  behind, 
thus  forming  a  very  attractive  opening  to  the 
evening's  entertaizmient.  A  reversal  of  this 
movement  will,  of  coarse,  present  the  appearance 
of  a  cortain  b^g  dropped  ^m  the  top,  as  it 
must  be  understood  that  everything  shown  in 
the  optical  kmtem  appears  reversed  when  thrown 
T^on  the  screen. 

If  it  is  desired  to  fit  the  lantern  with  a  curtain 
diaphraffm,  as  above  described,  it  will  be  neces- 
sary to  double  the  width  of  the  stages  by  fitting 
them  together  with  supporting  rods  2in.  in 
length.  This,  however,  is  the  only  alteration 
that  will  be  necessary.  The  curtain  diaphragm 
as  above  described,  which  is  shown  in  f*ig.  26, 
is  formed  of  a  perfectly  flat  strip  of  tolerably 
thin  sheet  brass  measarmg  17in.  by  4|in.,  cut  to 
the  shape  indicated  in  the  illustration  by  means 
of  a  pair  of  shears,  and  afterwards  brooght  up  to 
an  even  semi^polish  by  rubbing  with  pieces  of 
pumice  stone  and  blue  stone,  using  water  plenti- 
folly  as  a  lubricant.  When  ithis  has  been  done 
it  most  be  prorided  with  a  rectangolar  opening  at 
the  upper  end,  and  meaturing  6in.  by  4izl  ;  alter 
which,  all  the  cut  edges  are  carefully  smoothed  by 
the  aid  of  a  file,  using  a  half-roand  file  for  the 
curved  portions.  It  will  now  be  necessary  to 
make  a  coaple  of  light  wooden  frames,  through 
which  the  diaphragm  may  be  slid,  for  each  of 
these  frames  prepare  a  strip  of  mahogany  21in. 


in  length,  and  }in.  by  Jin.  in  width  and  thick- 
ness, care  being  taken  to  plane  it  oniformly  even 
throughout  its  length.  Having  been  prepoo^ 
a  narrow  groove  must  be  run  along  the  entire 
length  of  the  iin.  side  to  the  depth  of  about  ^in., 
thus  forming  a  strip  of  wood  similar  to  the  section 
shown  in  Fig.  27,  which  may  now  be  cat  up  into 
a  couple  each,  of  6in.  and  4jm.  lens:ths.  Prerious 
to  fitting  the  frame  together,  each  of  the  6in. 
pieces  ahould  be  slit  through  the  }in.  sides 
until  within  |in.  of  either  end  by  means  of  a 
circular  saw.  Some  may  perhaps  prefer  to  leave 
the  catting  of  this  slot  until  the  frame  has  been 
fitted  together ;  but  this  is  immaterial  so  longas 
a  dear  passage  is  left  for  the  metal  shutter.  The 
frame  is  now  put  together  with  mortised  joints, 
the  tenons  being  cut  in  the  top  and  bottom  rails, 
and  the  mortises  in  the  sides,  as  shown  in  Fig. 
28.  A  coaple  of  saw-cuts  are  fint  made  at  each 
end  of  all  four  strips  of  wood  to  the  depth  of  fin. , 
after  which  the  outside  cheeks  of  the  top  and 
bottom  Kuls  are  removed  by  means  of  a  saw  in 
order  to  form  the  tenons,  the  mortises  to  fit 
them  being  formed  by  removing  the  central  por- 
tion between  the  saw-cuts  in  the  other  pieces  of 
wood  by  the  aid  of  a  small  chisel,  thus  forming  a 
mortise  and  tenon  similar  to  Fig.  29.  When  Uie 
frame  has  been  fitted  together  it  must  have  a 
hole  drilled  through  each  comer  of  sufficient  sise 
to  take  the  suppoitiug  piUan  of  the  slide  stage, 
on  to  which  it  should  be  tightly  and  firmly  fitted 
until  quite  dose  against  the  stage  plate,  and 
when  properly  adjusted  in  the  manner  above 
described,  it  will  be  found  that  the  curtain 
diaphragm  may  be  slid  through  each  frame  from 
one  lantern  to  the  other.  It  may  not  be  out  of 
place  to  describe  another  method  of  making  the 
frames  for  the  rolling  curtain,  which  wiU  doubt- 
less be  prefened  by  many  by  reason  of  its 
simplidty.  Take  a'coople  of  pieces  of  weU- 
seaaoned  mahogany  measoring  Sin.  square  and 
^in.  thick,  and  then  cut  a  4in.  circular  aperture 
m  each  of  these  by  means  of  a  fret-saw  or  lathe, 
after  which  the  two  should  be  glued  together  in 
the  manner  indicated  in  Fig.  30,  with  a  thin  slip 
of  wood  {in.  x  |ia.  on  either  side  between  them. 
This  plan,  which  saves  the  trouble  of  grooving 
the  wood,  will  be  found  to  furnish  a  frame  equal 
in  appearance  to  the  fore^ing  if  carafully  made. 
When  ready  for  attachm^  to  the  stages  these 
frames  will,  of  course,  reqmre  to  be  pierced  with 
a  hole  at  each  comer,  the  same  as  before. 

We  shall  now  require  a  couple  of  supporting 
trays  for  the  jets  similar  m  appearance  to 
Fig.  81.  These  travs  naay  be  made  noma  single 
sheet  of  brass  turned  up  and  soldered  together  to 
form  a  shallow  tray  fin.  deep,  having  a  slight 
projecting  ledge  on  either  side  to  allow  it  to  ahde 
along  the  grooves  in  the  jet  shelves,  one  end  of 
the  tray  Ming  furmshed  with  a  metal  rod,  on 
which  to  support  the  lime  jet.  For  each  of  these 
trays  a  sheet  of  brass,  measuring^  8|in.  by  7in., 
should  be  cut  in  the  form  of  Fig.  32,  and  then 
marked  out  in  lines  in  order  to  indicate  the 
position  of  the  bends.  The  bottom  of  the  tray 
measures  6in.  by  4^in.,  and  the  two  sides  A  and 
B  Gin.  by  l^tn.,  with  Uie  three  lines  at  Jin.  and 
fin.  distance  from  each  other.  The  front  end  of 
the  tray,  indicated  at  C  in  the  cut,  will  measure 
4jlin.  by  {in.,  and  should  be  intersected  by  a 
single  hue  along  the  middle,  the  back  of  the  Uay 
shown  at  B  being  a  similar  length,  l|in.  wide, 
and  divided  bv  a  couple  of  lines  Iin.  apart  in  the 
middle,  which  thus  leaves  fin.  on  either  side. 
The  sheet  of  metal  should  now  be  sharply  bent 
along  the  dotted  lines,  and  afterwards  orased 
togetiier  at  the  four  comexs  in  the  usual  manner, 
the  metal  presenting  the  following  appearance  if 
viewed  in  section  across  from  A  to  B,  thus : — 


J L 


and  from  G  to  D  thus : — 


J 


At  this  stage  of  the  proceedings,  a  5in.  length  of 
Jin.  brass  rod  should  be  firmly  fitted  into  a  hole 
punched  in  the  raised  shelf  at  the  back  of  the 
tray,  being  afterwards  hard  soldered  in  position 
This  rod  may,  with  advantege,  be  flattened  on 
one  side  opposite  to  the  bin<Hng-screw  of  the 
jet,  as  this  will  have  the  effect  of  imparting 
greater  steadiness  to  the  jet.  The  handle  of  the 
tray  is  formed  by  soldering  a  }in.  length  of  brass 


tube  of  ooiall  bore  on  to  the  back  of  the  tray. 
A  small  piece  of  brass  wire  bent  to  the  trianguUr 
form  indicated  in  Fig.  33  is  then  sprang  into 
either  end  of  the  tube,  thus  forming  a  very  neat 
and  simple  handle. 

The  lantern  is  now  completed,  with  the  exoep-^ 
tion  of  polishing  Uie  woodwork  and  lacquering  te» 
brasswork,  each  of  whidi  subjecte  will  shortly  re- 
ceive treatment.  At  the  present  it  behoves  as  to 
turn  our  attention  te  the  construction  of  the  con- 
taining case,  which  has  already  been  illustrated  in 
Figs.  1  and  2.  At  the  outset  it  may  be  stated 
that  the  outside  dimensions  of  this  case,  when 
completed,  will  be  26ia.  by  16in.  by  lOin.,  and 
anyone  capable  of  putting  a  box  together  will  be 
competent  to  construct  tms. 

Now  as  to  the  construction  of  this  case.    The- 
most  Buiteble  timber  to  employ  will  be  some  of 
the   best   yellow   pine,    which   may  be  eadly 
worked,  and  presents  a  g^ood  appearance  when 
finished.    To  insure  proper  seasoning,  it  should, 
of  course,  be  bought  some  days  previous  to  being 
worked  up.    A  couple  of  fin.  boards  should  fint 
be  prepaxed  for  jointing  in  the  middle,  in  order 
to  form  one  of  the  16in.  sides  of  the  case.    To  do- 
this,  take  one  of  the  boards  and  proceed  to  acco- 
ratdy  plane  one  of  the  edges  by  means  of  the 
half-long  plane,  g^ripping  the  pieoe  at  one  end 
instead  of  m  the  middle,  and  when  the  edge  has 
been  carefully  shot,  place  a  couple  of  parallel 
slides  thereon,  and  then  look  across  these  wUIl 
one  eye  in  order  to  see  if  they  are  both  hori- 
zontal, and  if  not,  continue  to  alter  the  surfsoe 
imtil  Uiey  are  so,  always  remembering  that  it  i» 
an  advantage  to  have  the  edge  sKghtly  hollow  in 
the  middle  len^wiae.    Wnen  one  board  hs» 
been  prepared  m  this  manner,  it  will  form  its 
own  test-edge  for  the  other  board*  which  is  thea- 
planed  up  in  a  like  manner.     By  placing  these 
Doards  one  on  the  other  in  a  vertical  position,  it 
will  be  possible  to  get  them  to  fit  aocuntely,  and 
b^  movmjf  one  end  of  the  upper  board  croas- 
wise,  it  will  soon  be  seen  whether  they  ara  round 
in  the  middle,  as  this  would  cause  it  to  tnmr 
freely  as  if  on  a  pivot.    When  this  is  the  case  it 
becomes  necessary  to  again  shoot  the  edge  of  one- 
of  the  bonds  until  it  is  slightly  hollow  in  the 
middle.    After  having  been   prepued  in  ^ 
manner  above  directed,  the  two  boards  will  be- 
ready  for  gluing  together.    The  edges  of  th» 
boazds  dtioaM  be  warmed  at  the  fire  for  about  tea 
minutes  prerious  to  the  glue  being  applied,  after 
which  they  are  firmly  secured  up  in  a  coaple  of 
bench  cramps  of  suitable  size.    When  these  two 
boards   have   been   joined   together   as  above 
described,  a  couple  more   wiU   require   to  be 
tteated  in  a  precisely  similar  manner,  in  order  to 
form  the  otlMr  side  of  the  case,  after  which  they 
are  placed  aside  for  the  two  ends  to  be  prnared 
in  alike  manner,  the  outside  dimsnrioos  ox  the 
latter  when  finished  being  16iD.  by  lOin.    It 
must  be  understood  that  these  end-boards  shoold 
not  be  joined  along  the  middle  the  same  as  th» 
sides  in  order  to   ffet  the   required   width  of 
board,  as  this  wotud  considerably  reduce  the 
strength  of  the  case  when  made  up.    The  neces- 
sary width   should   be  secured    by   means  of 
thxee  pieces  of  stuff  glued  together  in  order 
to  obtain  the   required  width  of  1  Sin.    Thus* 
prepared,  the  first  piece  will  be  ready  for  dove- 
tailmg  together,  the  dovetails  being  placed  at 
If  in.  i^art,  with  the  pins  on  the  end  pieoss. 
Having  carefully  shot  the  edges  ol  all  the  bonds* 
to,  the  exact  measuremente  required,  run  a  line^ 
by  means  of  the  marking  gauge  across  botb 
ends  of  each  board  at  a  distance  ^  iin.  from  the* 
outer  edge  of  the  wood.     When  this  has  been 
done,  take  Che  two  end  boards,  and  mark  out  th» 
position  for  all  the  pins  fsee  Fig.  34),  planting 
them  at  a  distance  of  Ifln.   from  each  other; 
then  cut  eadi  one  to  the  gauge-fine  by  means  of 
a  tenon,  or  dovetail  saw,  and  afterwards  clesn 
out  sll  the  wood  between  the  saw-cuts  (as  indi* 
cated   by  the  shaded   p<ntians   in  the  .^^^ 
diagram)  by  the  aid  of  a  mallet  and  chisel  of 
suitable  size.    After  having  finisbed  the  ends  of 
the  case  in  this  manner,  the  two  sides  i&ould  b^ 
prorided  with  corresponding  mortises,  into  whioh 
these  pins  may  be  fitted.    To  draw  'the  mortises 
from  the  pins  just  cut,  lay  the  side  flat  on  the 
bench,  and  then,  holding  one  of  the  boards  iust 
finished  vertically  on  the  end  of  the  wood,  as 
shown  in  Fig.  36,  proceed  to  draw  close  to  «cn 
pin  with  a  draw  point,  after  which  the  remainiog 
dovetails  are  drawn  in  a  like  manner,  and  the 
mortises  carefully  sawn  to  the*  gauge-line,  sotf 
afterwards  cleaned  out  in  the  usual  manner  vf 
means  of  a  small  chisel.    The  body  will  ^^^.v 
ready  for  putting  together  with  hot  glue,  whita 
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Aoridbt  kpplied  to  the  doretaili  hy  mwuii  of 
ndl  brash,  cara  bslng  taken  to  tee  that  no  glu. 
itt  on  to  tha  inner  nirf&ce,  at  this  vould  be 
EBhle  to  l«B*e  an  nniightly  muk  on  beiiig;  wiped 
<A  in  lapping  the  ooTetails  tonther,  a  heavr 
lamiMr  ihoold  be  mad,  with  a  piece  o(  wood  ' 
Iraitof  it  in  order  to  protect  the  tnme  fro_ 
iijqrj.  When  thefonr  comers  have  been  rapped 
op  qoita  close,  the  frame  most  he  accaratflty 
■[■usd  b^  applying  a  try-eqnars  to  the  innde, 
m  pnning  or  hammering  the  faulty  part  to 
>|ns«ithths  latter.  By  the  term  "square  "here 
wd,  nctangnlar  is  the  word  meant,  as  the  f  rai 
UMtlqiiare,  but  oblouy.  A  bottom  board,  Ji 
lUe^  itioali)  now  be  pWed  np,  and  glued  and 
■Qui  on  to  tho  imdenieath  of  the  frame,  after 
■UehUie  wholeof  theboishoaldbetToly  pLuied 
tpoethe  ODtside.  nntil  it  i^eMnte  a  smooth  and 
M  nrfus.  The  lid,  which  ia  Sin.  deep,  it 
■Mkmad  of  fonr  itripi  of  wood,  and  dove- 
tdU  together  to  form  a  irain*  the  same  lin  as 
^  My  jnst  finished,  the  top  bring  glued  and 
■■ltd  on  in  the  nsual  manner;  after  which 
tt<  lid  is  erealy  pinned  and  iqnared  to    the 

Xdie.  When  ready  the  lid  must  be  hinged 
box  by  moansof  a  psir  of  heave-off  hinges, 
n*  cosilxiictioa  of  which  will  be  Dndentoodby 
nhnnoB  to  Fig.  36.  It  wiU  thoa  be  seen  that 
Wliimay  be  readily  removed  from  the  case 
nliaEt  the  nec«ufty  of  removing  the  hinges. 

Booe  kind  of  t,  lock  will  now  be  required,  in 
™ti  to  keep  the  inatinmsnt  secore  from  piying 
*pn.  It  may  be  fitted  with  an  ordinary  till 
JM,  which  shoald  be  let  into  the  woodwork 
™  with  the  surface,  tho  top  plate  being 
jwwod  on  to  the  lid  of  the  case.  Before  the 
'^''*  finally  screwed  into  position  it  wi]l  bo 
Wwuy  to  cat  the  keyhole,  the  shape  of  whioh 
"tw well  known  to  need  any  description.  It 
*««U  be  cat  ■«  accurately  as  poesible  by  means 
«s  Han  keyhole  mw,  and  if  tt  present*  an  nn- 
*^T  appearanoe  afterwarde,  H  will  be  advlMUe 
<•  Ms  Its  defects  by  KiewiDga  brass  eecateheon 
y.the  keyhole.  An  eecntchaon,  which  is 
JWy  a  bnss  plate  pisrcad  with  an  opmlnv  for 
W  k^,  will  efiactually  bids  an  Ul-cat  keyhole, 
*d)ain  itself  an  ornament  A  block  of  wood 
■itnct  width  of    the  inside  of  the  cus,  and 


^  hr  IJtn.,  should  be  glued  to  the  bottom  of 
Mb«leo{  the  case  (in  the  poddon  indieated 
54e  toted  line  in  Fig.  37),  and  Sin.  torn  fte 
Wettheasse.  A*  this  is  intended  to  (arm  a 
^°rt  for  the  back  of  the  lantem  whan  the 
*•  h  packed,  it  will  be  nsoessary  to  cover  the 
"t  •*  of  the  wood  with  a  strip  of  gresn  baize 
*Mv te  protest  the  polidli  on  the  instrmnant. 
"Mthecuaiiannpleted  a  eonple  of  enUaary 


japanned  iron  hi"**'**  should  be  soretfad  i 
either  end. 

It  will  now  be  time  to  hinge  the  lantem  to  the 
case  and  provide  it  with  the  slotted  arm  whioh 
fivm*  the  socqiort  of  the  instmment  when  in 
use.  Thia  slotted  arm,  which  is  shown  in  plan 
and  side  elevation  in  Fig.  3S,  should  be  cast  in 
bras*  from  a  carefully -prepared  pattern.  The 
lenalh  of  the  arm  from  the  elbow  A  to  the  end  B 
will  be  Sin.,  and  the  width  lio.,  with  the  elbow 
lin.  in  Isn^  from  A  to  C  and  from  C  to  D,  the 
uniform  thioknssl  ol  the  aim  being  Jin. 

Some  of  our  rsaden  may  be  safGoiently 
skilled  in  brass  casting  to  prepare'  f" 
pattern  and  cast  the  arm  fo>  thamselves ;  I 
those  who  do  not  care  for  the  work  ma^pacV 
together  with  a  few  ihaviogi  to  prevent  it  talli  ^ 
aboat,  and  send  it  to  the  nearert  hranfosnders 
with  a  request  to  have  it  cast  in  modesataly  soft 
yellow  brass.  A  brass  casting  of  this  character 
varying  in  price  according  to  Uisloaality  from  Is. 
to  Is.  4d.  per  pound.  Those  reaidsot  in  London 
may  send  to  Mr.  F.  E.  Simmonds,  21,  New 
Charles-street,  OoawsU-KNid,  E.O. 

When  the  arm  is  returned  from  tho  brass- 
foundon,  it  will  reqaire  to  have  the  surface  filed 
up  until  quite  square  and  true  in  all  directions, 
using  an  old  or  partially  wom  file  first  for  re  - 
movmg  the  outer  rough  skin ;  otherwise  a  new  file 
would  soon  loose  its  cutting  power  if  it  were  per- 
mitted to  come  in  contact  with  the  sand  and  grlL 
of  the  casting  as  it  cornea  from  the  foundry.  As 
toon  as  the  arm  is  ready  for  attachment  to  the 
appantus,  a  T-bush  provided  with  a  T-screw 
to  at  (No.  lOS  in  Mr.  Piatt's  list,  price  6d.)  must 
now  be  let  in  finah  with  the  surface  of  the  wood 
on  the  inside  of  tho  case,  at  SJin.  from  the  top 
and  lljin.  from  tho  fnint  end  in  the  position 
indicated  at  A  in  Fig.  37.  A  milled  nnt,  No-  61 
in  Ur.  Platt'o  Uit,  which  ahoutd  be  fitted  with  a 
luge  drcalar  nut-plate  abont  an  inch  in  diameter, 
or  a  T-bush  the  same  as  thn  other,  will  be  required 
for  the  lantem  body.  The  nut-plate  or  T-bush 
belon^ng  to  this  must  be  let  in  flush  with  the 
surface  of  the  right-hand  side  of  the  lantem  at 
7in.  from  the  base  and  IJin-  from  the  oatar  edge, 
ae  will  be  seen  by  referring  to  Kg.  (.  Thus 
prepared  the  laatent  is  supported  in  a  level 
poeitiOQ  inside  the  case,  with  the  back  reeling  on 
the  baiis-DOvend  block  of  wood,  whilst  a  pair  of 
substantiBl  2in.  brass  hack  flap  hinges  are 
screwed  to  the  bottom  front  edge  of  the  lantem 
body  and  the  inside  of  the  front  end  of  the  con  - 
tUnmg  case,  having  right  stont  fin.  brass  sorewi 
to  each  hinge.  On  the  lantem  bring  raised  in 
the  case,  the  elbow  and  of  the  slotted  sim  may 
ba  ^voted  to  the  right-hand  dde  <rf  the  lantem 


by  means  of  the  milled  nnt,  which  ie  inserted  in 
the  hole  at  the  end  of  the  ann  and  screwed  into 
tho  bnih  a£xad  to  the  inatmmant,  Uia  o^iar  Dnt 
being  pushed  through  the  abt  and  aoiewad  Into 
the  bosh  affixed  to  the  innev  woodwk  of  tho 
case.  It  will  that  be  seen  that  by  darning  tha 
Utter  nnt  finnly  in  poaitioQ  it  will  be  poawwe  to 
sappott  the  imtrument  at  any  deairad  angle.  On 
refeasiag  Iha  nut  when  tha  Untem  Is  lowned 
into  tha  case,  it  will  causa  tha  damp  to  oom< 
plotely  revolve  round  the  nut,  thss  ""[^''"g  Um 
latter  to  be  again  screwed  up  tight  in  otder  to 
retain  the  instrument  in  apeifeetly  rigid  poaition 
when  packed. 


that  UMBta.  Piatt  ani'  Witta,  Birkbeek 
Vforkt,  Birkbeck>raad,  Kinnland,  can  alK> 
supply  all  parts  of  lantmns,  eiUur  togathsr  ok 
separate.  Should  any  difficul^  be  expeaissMad 
in  making  the  inner  body  of  the  lantem, Ur.  T.  C- 
Woggett,  4,  Chiuch<lane,  Upper-atreet,  N., 
metal  worker  to  the  optical  trade,  would  doubt- 
leas  give  a  price  (or  makiiig  thia  portion  of  tha 
instrument  according  to  tfieBieanirements  given. 
Ebrat^— The  slotted  plata  Qlasttated  on 
p.  103,  chap,  iv.,  is  drawn  half  actnol  Mse. 


KTTINO.-VI. 

I  SHALL  not  waste  time  in  disensring  tha 
conditions  of  mechanical  power,  strength, 
and  durability  that  determine  the  forms  of 
screw-threads,  nor  the  history  of  the  evolDtioit 
and  ultimate  selection  of  the  standard  Whitwctth 
threads,  for  all  that  can  bo  read  in  textbooks. 
But  I  want  to  look  at  tha  matter  from  the  stand- 
point of  the  workman,  whose  aim  is  to  give 
practioal  effect  to  the  prinriples  whidi  have  M 


he  mskea  and  employs,  whethsr  the  screw-thread* 
be  keen,  sharp,  and  smooth,  or  rough  and  jagged; 
whether  time  is  lost  or  eoononused,  and  wbethsa 
fitting  is  good  or  bad.     Let  us  see. 

To  begin  with  the  formation  of  taps  and  dies. 
Everybody  knows  that  then  are  great  differ* 
enoee  in  the  manner  of  operation  of  different 
sots  of  screwing  tackle.  I  do  not  mean,  of 
I,  when  the  tackle  has  been  bought  of 
':an,  but  wh«  ■-  ■  • 
in  jobbing  si 
always  have  been,  a  lot  of  tt)oU  n 
■hops,  though  the  gananltendancjisto  porohaaa 
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more  and  more  aztidea  of  tlioae  kixids  that  have 
l>6en  made  apecialitiea  in  recent  yean.  Thus 
many  Anns,  most  larg;e  onei  in  mot,  not  onl^ 
Vuv  all  their  screwing  tackle,  but  alao  idl  their 
bolts,  washers,  and  nuts,  and  their  keys,  brass 
fittings,  emery  wheels,  rivets,  and  many  other 
things.  Bat  screwing  tackle  costs  a  aeai  of 
money,  and  while,  thmfore,  a  few  sets  will  be 
boQgnt,  the  practioe  still  is,  in  many  of  the 
smulert  finns,  to  make  a  large  nnmber  of  taps 
and  dies  for  their  own  use. 

It  not  nnfreqnently  happens  that  good  work- 
men have  somewhat  crude  ideas  as  to  the  correct 
pxincipleB  of  tool  formation ;  and  working  in  a 
tentative  fashion,  they  do  not  always  get  the  very 
best  results.  I  think  there  are  few  tools  in 
which  very  slight,  very  nunnte  departures  from 
correct  form,  will  so  greatly  increase  the  labour 
of  working  them  as  screwing  tools.  One  some- 
times sees  taps  so  lar^  as  iin.  or  fin.  with  flat 
instead  of  fluted  cuttmg  edges,  or  taps  with 
edges  not  grooved-out  sufficiently  to  cut  freely, 
or  taps  kept  still  in  use  long  after  all  their 
origiiml  keenness  of  edge  has  been  worn  o£F,  and 
tajpe  chipped  and  damaged,  or  dies  cut  over  hobs 
ox  unsuitable  diameter,  and  so  on.  A  few 
remarks  on  the  correct  formation  of  common 
screwing  tackle  may  therefore  be  of  value  to 
some  workmen,  as  well  as  to  apprentices  and 
amaienxfl. 

Hand' working  taps  are  made  three  in  a  set 
(Fig.  43),  the  taper  or  entering,  A ;  the  middle 
or  second,  B;  and  the  plug  or  bottoming,  C; 
with  each  set  of  working  taps  a  plug,  master,  or 
hob  tap  is  also  included. 

The  entering  tap  A  Is  tapered  from  the  point 
to  the  sixth  thread  from  the  top.  The  diameter 
a  at  the  point  is  the  diuneter  of  the  bottom  of 
the  thread.  This  tap,  as  its  name  implies,  is 
used  for  commencing  the  thread  in  a  drilled  hole. 
The  second  tap  B  is  tapered  from  the  point  to 
the  siztix  thread  from  the  point.  Its  diameter  at 
the  point  is  aJso  equal  to  that  of  the  root  of  the 
thread.  This  is  used  for  continuing  and  deepen- 
ing a  thread  commenced  with  A.  In  the  plug 
tap  C  there  is  no  taper  whatever,  and  its  purpose 
is  the  finishing  of  tnreads  down  to  the  bottom  of 
a  blank  hole.  The  raitering  and  the  second  taps 
are  backed  off,  or  relieved  with  the  file  through- 
out their  entire  tapered  portion ;  the  plug  tap  is 
not  backed  off  in  any  part  of  its  length;  the 
actual  cutting  being  done  chieflv  with  A  and  B, 
0  only  finishing  the  bottom  of  the  thread  and 
smoothing  the  remainder.  The  master  tap,  Fig. 
44,  is  neither  tapered  nor  backed  off.  Its  diameter 
is  also  greater  by  twice  the  depth  of  the  thread 
than  that  of  the  working  taps,  and  the  number  of 
fiutes  or  grooves  is  greater.  The  reason  for  this 
will  be  apparent  directly. 

The  object  in  "backing  off"  is  to  afford  an 
angle  of  relief,  or  clearance  to  the  cutting-edg^es, 
of  the  same  nature  as  that  imparted  to  turning 
and  other  cutting  tools.  It  is  imparted  by  the 
file  af tcff  the  taps  are  screwed,  but  before  harden- 


ing. It  is  very  minute  in  amount,  but  I  have 
shown  its  nature  in  an  exaggerated  diagram  in 
Fig.  43,  D.  If  »  6  is  the  point  of  the  thread, 
its  flanks  are  filed  to  the  angles  ec,  and  this  has 
the  effect  of  making  the  ra3ius  of  the  leading 
edffe  d  greater  than  that  of  the  leaving  edge  «, 
ana  the  whole  of  the  sectional  area  of  the  tap 
thread  diminishes  from  d  to  0»  Though  very 
slight  in  amount,  the  backing  off  has  the  desired 
effect  of  relieving  the  tap  from  the  stress  of 
excessive  friction. 

Dies  are  cut  in  the  BoUd  screw-stock  or 
screw-plate  for  very  small  threads.  In  all  sizes 
above  about  ^«in.  diameter,  they  are  made 
movable,  and  contained  in  stocks  of  suitable 
forms,  two  or  else  three  dies  being  embraced  in 
a  stock.  In  general  workshop  practioe  the  two- 
die  stocks  are  mostly  used.  Those  with  three 
dies  are,  however,  superior  in  all  respects. 

Dies  are  cut  on  the  master  tap  (Fig.  44)  just 
now  mentioned,  and  the  reason  why  this  tap  is 
hurger  by  the  depth  of  two  threads  than  the 
diameter  of  the  working  taps  will  be  evident  if 
we  consider  the  action  of  the  dies  when  cutting. 

When  a  screw-tinread  has  to  be  cut  by  means 
of  dies,  the  screw  blank  is  of  the  same  diameter 
as  tibe  points  of  the  threads.  If  the  dies  were  of 
the  same  precise  curvature  as  the  screw-threads, 
that  is  if  they  were  cut  on  a  hob  of  the  same 
diameter  as  the  screw  threads,  this  would 
happen :— On  first  commencing  to  operate,  the 
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larger  in  diameter  than  their  thread,  the  effect  i» 
this : — In  the  first  place,  Fig.  46,  the  curratoie 
of  the  smaller  diameter  of  the^  tap  and  o!  the^ 
outside  of  the  blank  are  not  so  dissimilar  as  Uisy 
were   in   the   previous   supposition.    There  is, 
thmfore,  somewhat  better  guidance.    Then  the 
difference  in  angle  is  lessened.    And  wheaUie 
screw  has  been  out  to  its  correct  diameter  the 
curvatures  of  the  dies  and  of  the  thread  are  stilli 
unlike,    and  Uie    inner   edges   a  will  cot  the- 
thread  smaller,  if  so  required,  to  make  an  msy 
fit  idth  the  tapped  hole. 

Dies,  therefore,  properly  formed,  that  is  o?er 
a  mastw  tap  of  two  threads  larger,  wbe&i 
operating,  cut  first  upon  the  outside  comen  h^. 
Ing.  46,  until  the  thread  is  nearly  completed,  whea 
the  inner  comers  a  be^;in  to  cut,  and  oontJiine  t» 
do  so  until  the  thread  is  finished. 

Fig.  47  will  make  the  reason  of  diSerenoe 
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FIG    4-7 


in  angle  at  root  and  point  dear.  If  the  Isngtb 
A,  Fig.  47,  represents  the  drcumferenoe  of  thsi 
point  of  a  screw,  and  the  length  B  the  drcomlir- 
ence  of  its  root,  and  C  the  pitch,  then  tf  will  be 
the  angle  or  slope  of  the  point,  azid  b  the  slope  of 
the  root.  In  dies  cut  over  a  hob  two  threads* 
deeper  than  standtfd,  the  angle  a  will  be  tint 
first  traced  on  the  blank.  In  dies  cut  over  a  hob 
of  tiie  same  sine  as  standard,  the  angle  5  will  be 
that  first  traced,  which  will  be  gradnsU:^ 
changed  to  the  angle  a.    Fig.  48  illustmtes  the 


extreme  comers  only  of  the  dies.  Fig.  45,  A, 
would  scratch  a  screw-thread  on  the  outside  of 
the  Uank  B,  the  angle  of  which  thread  would 
differ  considerably  nom  that  of  the  ultimate 
screw  point,  and,  furttier,  the  guidance  of  the 
dies  would  be  very  imperiect  jBy  the  time  the 
thread  was  finished,  the  curvatures  of  the  dies 
and  of  the  thread  would  be  precisely  alike,  C, 
and  no  more  cutting  action  oould  possibly  take 
place.  So  that  if  the  thread  made  too  tight  a 
fit  with  its  tapped  hole,  it  would  be  impossible 
to  reduce  it  even  ever  so  slightlv.  When  these 
dies  beoune  worn  blunt,  it  would  be  impossible 
even  to  cut  a  thread  quite  down  to  its  correct 
size.  Moreover,  as  the  angle  of  the  thread 
being  cut  would  be  continually  altering  as  the 
thread  was  deepened,  a  deal  of  friction  would  be 
developed  during  the  operation. 
But  when  dies  are  cut  upon  a  master  tap 
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best  form  of  die  stock  used  for  the  dies  shown  id 
Fig.  45  and  46.  It  is  termed  the  **KDfa^ 
pattern,"  because  the  pinchinsf-screw  ^  "  ^ 
diagonally  in  relation  to  the  handles,  iv 
is  better  than  the  straight  pattern  where 
the  screw  is  either  set  at  right  angles  witb 
the  handles,  or  forms  a  prolongation  of  one  or 
them.  In  Kgs.  49  and  60  a  better  type  is  sho^ 
It  is  called  the  **  guide  screw  stock,"  and  ita 
dies  are  of  different  construction  from  those  id 
Figs.  45  and  46.    Fig.   49  shows  the  geneia^ 
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FIG   49 


appearance  of  the  stock.  Fig.  50  shows  ^ 
operating  parts  enlarged.  In  the  figures,  A  » 
the  body  of  the  stock,  provided  with  miee 
grooves,  in  which  slide  the  ^de  B,  wMchdoes 
not  cut,  and  the  actual  cuttmg-dies  G  C.  -^^ 
cut  by  their  inner  edges,  a  a,  and  are  throw 
f  orwsxd  to  their  work  by  means  of  the  wedge  Vf 
tightened  up  with  the  nuts  b  b.  The  dies  tfe 
kept  in  place  with  the  plate  E,  screwed  upon  the 
body  of  the  stock.  The  screws  cec  wwaf» 
remain  in  plaoe,  and  the  plate  E  is  slotted  to  iiU? 
along  them.  The  guidance  of  this  stock  ^^J^ 
in  pUce  is  excellent,  while  the  narrowness  of  t&e- 
cutting-edges  of  C  C  diminiah  the  friction  doe^ 
alteration  of  angle.  These  are  cut  over  how 
two  threads  deeper  than  their  taps.  ., 

With  reference  to  the  forms  both  of  t*^.  *^ 
dies  most  suitable  for  cutting  freely,  «>»?j*^: 
ence  existe  in  practice.  Of  course  the  old  jyw 
of  grinding  three  or  four  fiats  on  tape  toforn 
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«atting  adgM  hu  long  linca  baen  diocwded, 
«Mp(  in  tna  caM  of  Tery  anull  ones  of  Sin-  or 
liH  u  diunatoi.  In  ftU  taps  of  Urmr  bum  than 
thoM,  gT0OT«a  or  flutai  an  cnt,  and  in  tUi  w»j, 
■■iitaaby  tho  bacldnfofi,  •erricMble  cnttiiig 
(dgM  are  obUin«d.  Xheta  are  two  or  three 
Tiyiof  cntting  thsM  grooreti  Fig.  13  ihowi 
Uu  beat  methou. 

Fig.  43,  A,  if  a  7017  common  way,  but  it  ia 
boDg  Bnpenedad  by  C  i  the  latter  is  itronger  by 
tampariaoa  thac  the  foimer ;  it  bu  a  more 
parfact  oatliDg  angle,  tbs  catting  edgei  a  be^ 
nliil  put  the  bottom  of  the  acreir-tbraMd,  while 
b  A  the  cutting  edge  tonu  ofi  into  a  ahaip 
caire  at  the  root  of  tbe  thread,  and  makea  the 
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also  quite  ai  mnoh  loom  in  0  for 
lulding  the  chips  or  nraii,  ai  theie  ii  in  A  ; 
tkarrfore  it   embodiea  the  beet  form  of  flute 


4Mdly  they  an  Ued  out  parallel  with  a  parallel 
0*;  bat  it  ia  better  to  make  then  aa  in  the 
Igua.  In  the  case  both  of  tape  and  diet,  ootting 
«t  tfaeazing  action  predominate*,  aco<ndiDg  at 
Ibg  cD^g  edgea  are  radial  <a  mA,  and  accwd- 
n>  to  tiie  aharpneat  or  imoothoeH  M  thoae  edgea. 
wioniut  get  a  tha^wr  angle  than  that  afEorded 
ty  a  iniial  diapoubon  of  tha  edget,  withoat 
— 'Hning  the  leading  eomers,  and  »n«Hng  theoi 
EtUt  to  anmble  on.  Bat  neithar  ahonld  we 
liTtamore  obtnae  angle  if  we  want  to  eoono- 
idM  laboor  and)  cot  tlMip  thieodt.  Nor  tbonld 
t^ordinbenMd  after  their  edget  an  dolled 
ntlioat  regrinding  them. 

la  the  next  I  propote  to  tay  a  little  abont  the 
ntldng  and  tampering  of  theta  and  other  catting 
twli  Died  by  fitter*.  J.  H. 


iportance, 
'     The 


TK&CIICAL    HICROSCOPY   FOB 

STUDENTS. 
By  Frkdebick  Datis,  B.Sc. 

Fthe  forthcoming  aeiiea  of  artiolet  it  it  my 
intention  to  treat  thit  tabjuct  praclimlly; 
•t  tha  nme  time,  it  it  imperative  to  impreaa  npon 
tka  itndeat  the  neceesity  of  nnderrtanding  the 
ttran  of  tbs  labject  aleo,  became  practice  it  of 
Kty  nttle  atilitr  withoat  theory ;  and  again,  ~  ~ 
btottwr  huid,  Qieo^i*  of  varunoont  import' ~ 
if  thaptacticei*  to  be  rightly  carried  oat. 
Mant  ahoold  aleo  remember  there  it  no  " : 
md  to  knowledge,"  but  that  with  diligenc« 
■M,  molt*  may  be  achieved  which  otherwiie 
•eald  be  far  lemoTod  from  the  moat  aangnine 
UM  of  the  tvto. 

A  tnll  detcnption  of  the  optical  phenomena  of 
tie  cbaponnd  microBCope  may  be  found  in  any 
nA  dealing  with  optica.  It  will  not  be  necet- 
•BT,  therefore,  to  enter  into  or  deectibe  the  tame 
>n-  A  brief  deacriptioa,  howerer,  will  be 
■"■iraipectin^  the  Taiiout  parte  of  the  inatru- 
*nt,  after  which  I  intend  to  plojuge  in  nudiat 
^  dttoibiii^  the  metheda  of  preparing,  monnt- 
■L  nd  rt^mtig  the  more  important  vegetable 
■""*--'  tittaet,  together  with  the  modaaof 
'!~~the  aolution*,  Ac,  employed  for 
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HuioLOOT  or  Few)  Smc 


••    1,  Cella  of  .Pareaehyma ;  2,  OeUa  of  Epldarmlt ;  3,  Cioaa  SeoUon  of  Fibro-Taacolar  Bundle ; 
i,  AtiaDgement  01  FolyhedraTO^i  6,  Soalarifoim  Doot;  6,  Spiral  Doet 


The  point*  of  the  iottrament  are  eaaentially 
that  the  atand  be  firm,  and,  in  whataoever 
poaition  it  be  placed,  wiUi  the  draw-tube  fully 
extended,  there  ahoald  be  no  taudsnoy  to  over- 
tom  i  the  coatae  and  fine  adjuatmenta  should  be 
tmoothin  their  aoticoi*,  the  atage  provided  with 
fixing  damp*,  and  a  few  eaiy  morementa  tor 
altering  the  pod&in  of  the  object  darine  obaer- 
Ti^on,  a  diaphragm  beneath  the  ttage  tor  r^a- 
la&ig  the  Ugnt  thro* 


thaa  to  guard  hi'U'w^f  aguntt  diMppcant- 
I  later  on.  Beck,  Cdlina,  Swift,  Wataon. 
...  all  rdiable  makeia,  any  of  whom  wonld 
■apply  an  inttnunent  id  the  required  itandard 
for  atont  £5.  The  flgare  repreaenta  an  inatm- 
ment  tatialaotory  in  every  detail,  coating  £5  10a. 
Thia  Inclodea  atand,  with  ooaraeand  flnaadjott- 
menta,  atage,  dlaphngm,  nunor.  to.,  eyepiece 
and    two     -"— ^-  ~-       -    .        -      .    .. 


£I3*10b.  Other  intttument*  may  be  equally 
~  ig  used  one  of  the  above  for  tka 
peat  ten  yean,  I  am  able  to  teoommsnd  it  foe 
hiatological  work. 

XT obbuned  an  inab-amait,  the  nest  point 

ui  object;  the  student  thoold  have  no 
lere.     If  hetakea  aabollinUie  nidan 
or  aaroM  a  Add  he  will  find  plenty  of  bcmnical 


,  Sve^ece ;  2,  Draw-tube ;  3,  Fine  Adjattment . 
4,  Coarae  Adjastment;  G,  ObJeetlTei  6,  Stage 
T,  DiajAragm  1  8,  Uirror. 


mirror  beneath,  and,  above  all,  the  objectivet 
[i.e.,  object- glaaaea)  ahoold  be  of  the  beat,  having 
a  flat  fleld,  and  thowing  no  coloors  towards  the 
margin  when  the  inttnunent  is  looked  through 
with  the  eye  cloaely  down  to  the  eye-piece. 
Any  Instrument  not  answering  to  theee  require- 
manta,  should  not  be  entertained.  There  are, 
however,  a  large  nniiber  of  nukera ;  but  it  may 
be  well  to  remind  the  atudent  to  provide  him- 
leU  with  a  f^ly  good  inatrnment  h  the  outset. 


ivea.     Tlie.  (nil  oott   of   the 


I  would  BI  ,„ 
stock  or  rhizome,  treating  it  in   the  following 
manner  for  the  porpote  of  thowing  iti  ttracturv. 
Firstly,  cat  the  rhisome  tnuMrerMly,  and  luvl: 
•ketohed  ita  ^peatanoe  a*  teen  wuh  the 

eye,  proceed  to  plaoe  the  teotion,  which  m 

very  thin,  upon  an  ordinary  glait  tlide  (Sin.  by 
lin.).  Uount  in  water,  bemg  catefnl  to  ezclods 
air  bnbblee,  and  plaoe  s  oover-glaat  upon  it  and 


1  having 
«nBM 


following  parte  will  bi. 
drawn  by  the  atudent  in 

The  external  br "' 

the  epidermi*  ai 

inwBida  we  oon.-  --    —    ,. —     _ 

'matona  cell*,  oallo) 

grouud  tisane,  and  foRning  the  greater 

portionof  thesection.    Imbedded  in  or  abont  it* 
centre,  we  And  an  incomplete  ring  of  cell*.    Thi* 

tclorenchyma,    and    ccmaiatB    of    oiHt,  to  be 


al  brownith  layen  which  oonnat  of 
and  sab-eMdenni*.  Them  bav«UiDg 
nne  to    the    ycUowiah-white  aab- 

ngotpatencaymatooaH 

lod  tisane,  anafomungtl 


There  will  also  be  obaerred  dotted  about  in  the 
ground  tiaeue  or  parenchyma  a  number  of  patohea. 
These  aleo  cousiat  of  tdarenchymatoD*  tiMoe ; 
and  then  in  addition  we  have  the  vascalatbniidlei 
lying  within  and  without  the  ring  of  tclenai- 

It  will  be  notioed  the  epidermic  cells  have  mock 
thii^er  walls  than  the  other  calls.  Notice  alao 
the  opaque  character  of  the  external  acleien- 
chyma  or  tnb-epidermic  sella,  the  Urge  poly- 
hedral cdls  of  ue   paranchymatooa  tiaine,  aal 
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Proceeding nov  to Ihe  ateii),cut  a  thinloan- 
tndiiiBl  leotioii,  and  examine,  u»  before,  imoar 
the  lin.,  and  afteriraida  with  the  i  or  Ma.  objec- 
tive. It  wiU  be  oblerTed  the  epidermic  and 
psienchyma  are  practically  the  Bame,  bat  the 
Bab-epiiUimic  c«lLi  are  laager ;  the  sdramichTmai 
it  compowd  of  elongated  cells,  becoming  fiaer  at 
each  ead. 

In  the  Tatcnlar  bundle*  the  indirldna]  cellj  of 
the  handle  aheath  era  mach  the  same  as  in  the 
banivene  Mctioa ;  bnt  the  ba«t  flbi«e  ate  elong- 
ated and  have  thickened  walla  ;  the  btut  Teseeu 
aie  poBseMed  of  inegalai  patches  of  porea 
termed  nere-tobee ;  all  of  the  oella  are  more  or 
leM  eloogaled. 

If  we  examine  the  veueli  we  ahall  fiad  there 
Bie  practicallj  two  forma — Le.,  ecalariform  and 
epiial,  the  spiral  (ewer  io  nnmber  tbao  the 
■calarifonu. 


aiOLOOT  ros  stusshtb. 


chapter  XV. — The  Setamoriihlo  Sock*. 
TTfE  gaw  in  Chapter  XIII,  that  there  i>  a 
W  seriei  of  rocln  formiae  a  tranlitian  from 
the  aqneons  ledimentary  rocks  to  the  igneoo* 
rocks.  These  metamor^iic  rooke  will  be  con- 
mdered  in  this  chapter.     The  stadent  is  adrieed 

tokeeplheimportanttc'^'-  ^    -  ■-™ --'^" 

{Table  V.)  before  bin 
wlowing  paragr^ha. 

In  atndying  these  rocks,  oni  plan  viTea  on 
p.  81  [Table  VI.),  will  be  followed.  As,  how- 
ever,  it  va^y  (airly  be  aasomed  that  the  studeat 


lutl  tnaitered  it  by  now,  I  shall  henceforth  only 
give  the  letters  A,  B,  C,  D,  E,  F  as  heading  in 
thb  descrip^Dos.  The  stadent  mnit  be  depended 
upon  to  remember  A  stands  for  derivstion ;  B 
f«  the  nature,  or  the  What,  of  tfae  rock,  with 
its  two  divlsiona  of  (1)  Stractnre,  t2)  Com- 
porition ;  0,  fer  the  distribation,  or  Where ;  D 
for  the  palfeontology ;  E  for  the  method  of 
((Hqiation  ef  the  rock  or  rocks,  the  How ;  F,  for 
the  nsaa  of  it  or  them. 

In  dealinr  with  the  metamorphic  rocks,  as  in 
dealing  with  the  igneous,  we  ehall  Srst  consider 
tb«m  ^  a  whole,  and  afterwards  take  each  of 
tliem,  gneiss,  the  quartzose  rocks,  day  slate, 
crystallme  limestone,  eerpentine  separateff. 
XetMMTphto  Books  a«iMnaiy. 

A.  —  iiiTapapfoais  (metamotphosiBj  change. 
They  are,  probably,  sedimentair  rocks  originafiy, 
thht  have  cieea  greatly  altered  by  heat,  pressure, 
chemical  changes. 

The  name  hypt 
tbose  rocks  b^  Sit  Charles  Lje 
fftct  that  their  present  condition  appears  to  be 
the  resolt  of  internal  actions  and  agents,  rather 
than  of  the  epigene  action  of  such  ageabi  as  air 
and  water,  'mo  (hupo),  under;  tvi  ^pi),  upon; 
ft  (ge),  the  earth. 

As  the  metamorphic  rocks  do  not  contain, 
except  in  Tory  rare  cases,  any  remains  of  plant  or 
of  animal  life,  they  are  also  colled  azoic,  a  (a], 
without;  Z^v  (xoo),  life.  This  name  moet  not 
be  understood  as  denoting  that  no  plants  or 
■nimals  have  ever  been  associated  with  meta- 
morphic roolo.  It  only  says  that  luiui  no  fossils 
are,  as  a  rule,  to  be  found  in  them.  As,  how- 
ever, this  term  is  also  applied  to  the  lowest  rocks 
in  Oie  great  series  ranging  from  below  upwarda, 
Or  from  within  outwards,  in  the  earth's  crust — a 
stoiee  to  be  considered  in  the  snccaediog  chapters 
— the  name  metamorphic  is,  apon  the  whole,  the 

Jfj  metamorphic  rocks,  then,  we  mean  rocks, 
(^nnally  sedimentary,  which  have,  by  tlie  action 
of  heat  and  other  agencies  beneath  the  surface, 
■""Tiired  a  crystalline  stmctnro. 


B. — (I]  The  metamoiphic  rocks  Imve  all  the 
cbaiBcteristics  of  aqueous,  sedimentary  rocks 
more  or  less  clearly  shown,  except  tliat  they  do 
not  now,  as  a  role,  contain  fossils.  Sand, 
pebbles,  ripple  marks  [p.  218)  are  met  with 
amongst  them.  In  Fig.  63  ripple  marks  upon 
piece  of  eandstone  are  shown.  They  are  th 
stone  forms  of  the  markings  seen  upon  a  land^ 
shore  after  the  tide  has  gone  down.  In  many 
metamorphic  rocks  similar  macks,  generally  mora 
ot  less  obliterated  by  the  forces  that  have 
morphosed  the  rocks,  are  met  with. 

Again,  a  regular  alternation  of  sucoeasiTe  beds 
is  often  seen  Binoiig  these  rocks,  telling  of 
cesaive  deposits  from  solution 


water.  In  Fig.  Bt  is  shown  a  diagram,  copied 
from  Prof.  Qeikie,  of  beds  of  metamorphic  rock 
as  they  are  met  with  in  the  Scotch  Highlands. 
IT  is  gneisi  ;■  is  a  set  of  aqoeous  rooks,  sand- 
stones, conglomerates,  breccias  overlying;  un- 
conf  ormably ;  g  I  are  beds  of  qoartzose  rocks  and 
crystalline  limestone,  both  metamorphic,  over- 
tying  a  onconformably  ;  i  are  quarts  schists  and 
mica  sohists,  overlying  g  i  conformably. 

The  metamorphic  rooks,  true  to  their  inter- 
mediate character  between  the  aqueoua  and  the 
plntonio,  have  generally  no  fossils,  resembling  in 
this  the  latter,  bat  never  present  any  veins,  as 
plutonic  rocks  do. 

S2)  All  the  metamorphic  rocks  are  silicates 
acid  silicates  (p,  81).  They  contain  from 
*2  to  7S  per  cent,  erf  silica  (SiOj  ;  they  all  con- 
tain aluminium  (Al),  magneaiBm  (Mg),  iron  (Fe), 
calcium  (Ca),  in  the  above  quantitative  order, 
and  all  but  talc-schist  contain  small  quantities  of 
potassium  (K)  and  sodium  (Na). 

C. — The  metsmonhic  rocks  are  met  within 
connection  with  eeoimentary  rocks  o(  all  ages. 
There  appears  not  to  have  been  any  tin  '  " 
'-  iod  history  o(  the  earth  atwhloh 
Maring  stista 
lorohoaia  and  ti 

Speaking  generally,  the  aaccession  ot  the 
metamorphic  rocka  m  point  of  time  has  been 
from  gneiss,  the  oldest  generally,  tlirough  the 
qnartzose  rocks,  the  schists,  and  tho  nryetalline 
limeabmea  to  clay-slate,  the  youngest,  generaUv. 
Here  it  is  well  to  note,  once  for  all,  that  m 
geology  the  name  of  any  group  of  rocks  or  of 
any  system  is,  as  a  rule,  taken  from  the  moat 
characteristic  rock  of  the  system.  But  it  is  of 
vital  importance  that  the   student   should  not 


aqoeoos 


geoloeiod  history  o( 

(oeul-bearing  stntta   might   not   be  sabject  ._ 

metamorpbotia  and  tnmeo  into  crystalline,  aaolo 
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imagine  that  this  namlng-rock  is  the  only  one 
present  in  the  group  or  system  it  names.  Thus, 
in  the  sentence  vrith  which  (his  paragraph  begins, 
it  most  be  understood  that  "  gneiss,"  the  oldest 
metamorphic  rock,  does  not  occur  alone.  It  is 
assodated  with  other  rocks,  but  dominate  them 
in  quantity  at  flrat.     In  the  groups  known  as 

rirtzose,  schists,  c^talline  Umeatoiies,  clay- 
tes,  again,_  each  of^  these  rocks  predominates 
over  others,  including  often  gneiss,  with  which 
it  is  associated.  In  like  fashion,  when,  later, 
we  come  to  speak  of  the  cod 


shall  only  mean  a  series  ot  rocks  in  which  coal  is 
the  dominant  rock. 

The  metamorphic  rocks  may  occnr  (ss  sbowa 
in  Fig.  54)  in  alternate  layers,  or  at  tiaies  m 
huge,  monotonous  masses  of  the  same  kind  of 
rock  extending  over  vast  areas  (Fig.  £6). 

In  working  out  the  dotail  distribution  of  the 
metamorphic  rocke,  the  plan  given  on  p.  82 
(Table  Vll.)  will  be  used,  as  uaiua ;  but  hanoe. 
forth  only  the  letters  and  nunbera  in  it  will,  in 
order  to  save  time,  be  employed.  The  stndent 
most  be  depended  upon  to  remember  that  1  stands 
for  Europe ;  1  a  for  the  British  Isles ;  1  a  i.  tor 
England ;  I  o  ii.  for  Wain ;  I  a  iii.  for  Scot- 
land ;  t  0  iv.  for  Ireland ;  1  i  for  the  Continsnt ; 
that  2  and  3  stand  tor  Aaia  and  Africa ;  1  for 
America;  4  a.  South;  4  6,  North;  B  for 
Oceania ;  6  a,  Australia ;  S  i,  Polyneaia- 

1  a  i. — The  granite  bosses  of  Comwill  and 
Devonsliire  in  connection  with  the  old  red  sand- 
atone  and  the   coal  measorea,   have  undergone 


In  South  StaSordsbira  (ooal  metamorpknsd). 

High  Teesdale  (limestones). 

SMddaw  (slate}. 

I  n  ii.  —  Flas  Newydd,  Anglesea  (limestone 
and  shale). 

I  a  iiL  —  In  the  south- western  coontiss 
(areoaoeoas  rocks  and  shale) - 

The  Sootch  coalfletds,  generally  (coal). 

Ayrshire  and  New  Cumnock,  spedatly  (coal). 

Isle  of  Arran  (red  sandstone). 

Bishopbriggs,  near  Glasgow  (sandstone).    See 


Fig.  48 


Uuairy,  near  Edinburgh  (Umeitona). 
Fife  (coal). 
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half  of  Scotland  and  an  area  ot  some  16,EKI0 
square  milea.  The  crystalline  metonionihic  rocka- 
here  are  the  northernmost  o{  the  three  Rrtat 
parallel  rock  series  that  run  across  Scotland  frooL 
south-west  to  north-east. 

1.  ■  iv.^The   series  of  metamorphosed  rocks 

Ct  mentioned  reappear  in  the  north-east  o( 
land ,  notably  in  county  Antrim  and  in  Bath- 
Un  Island,  just  oS  the  north-eaat  corner  of 
Antrim  (limestone). 

1  t.   Qreece. — Cam{ngIiB,    in  Tuacany  (dole. 

The  French  Pyrenees  (elate). 

In  France  itfelf ,  Mount  St.  Michel,  in  Le  Pay 
(granite) ;  Commentry,  in  the  Allier  (coal)  ^ 
Qergovia,  in  Auvergne  (limestone) ;  Brittany 
(slate) ;  Eastern  Vosges  (slate) ;   the   Ardennes. 

In  Oormany,  Sulzbach,  in  the  Upper  Palati- 
nate of  Bavaria  (coal)  ;  Oberellenbacn,  in  I^iwer 
Heese  (sandstone) ;  Ettlngshausen,  in  the 
Vogelsgebirge  (Bird  Mountains)  of  Hesse  (cosl) ;. 
Meisaner,  in  Heese  Casiel  (coel) ;  Wildenstein, 
neat  Bitdingen,  Upper  Uesse  (sandstone)  ( 
'Jobnsdocf,  near  Zittau,  Baxony  ^sandstone) ; 
the  Brocken  and  Itamberg,  in  Uie  Hartz  Moun- 
tains (sandstone,  &o.  ] . 

In  Austria.  Schoberle,  near  Kriehitz,  Bohemia 
(sandstone);  eastand  sooth-eoat  of  Botaeninthe 
Tyrol   (limestone)  ;     Fiinfkirchen   in  Bungsiy 

In  Norway.  The  Christiania  district  (lime- 
stones, shales,  slatos,  sands). 

2.  In  the  Punjab. 

ii.  Tbe  ooast  of  C^ifomia;  the  SisiT* 
Nevada ;  the  Oreen  mountains  of  Termoot ; 
Albany,  New  Hampshire. 

D.— As  to  the  palffionttJogy  of  the  metamorphie 
rocks,  it  baa  already  been  noted  tlut  they  ate, 
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alBoat  wiUunt  exception,  dactltiite  of  laaCB  oow. 
Bit  M  Om  wei«  once  upon  k  time  HdimentaiT 
(Mb,  we  hsTe  nuon  to  beliere  tlut  they  did, 
oigiaaUr,  eaotain  TegeUble  ud  animal  nnuios. 
IkM*  have,  howerer,  been  dettroyed  bf  Uie 
igMooi  channa  produced  ij  the  intradon  or 
eittflowinf  dfigoeonanKiki,  or  bf  the  chemical 
dttBMi  that  luTs  taken  place  witMn  the  meta- 
norpiiic  todki  thenualTea.  In  many  caBei  m 
dnd  the  tadimaiitaiT  foaBil-beariiu  locki  paieiiig 
dimtly  into  their  metamorphoaed,  aioic  fonui. 
And  in  Norway,  in  the  Ghiutiania  district,  the 
nmuni  of  the  fonilB  in  the  nndoabtedlv  meta* 
omphic  rooka  hare  not  been  whoUy  oblitetated. 
£.— A*  to  the  origin  of  the  metamorphic  mcka, 
~  IT  «ie  all  Badimantarr  in  tha  flnt  inrtance. 

i  almoat  all  of  them  have  been  formed  by 

'it  opoa  tha  floon  ol  aasa. 
to  the  changea  they  have  nnderwons,  t 
a  appear  to  have  been  (1)  heat,  ( 


-win  be  better  conaiderad  in  connection  with  each 


And  a 


thanwtn  by  (a)  the  direct  contact  of  igneooa 
iDcb  in  a  molten  state,  (*)  the  direct  -----*  -' 
lot  water,   (e)  the  direct  contact  of 


r  hot  a 


of  1 


tbnxi^  tocks  from  indirect  aonrcee  of  heat,  («) 
th*  ganeiBtioo  of  heat  by  the  cnuhing  of  mABsea 
of  nok  aa  the  croit  of  the  earth  ooola.  These 
tcnr  groupa  of  phenomeoa  ore  often  clMsed 
•imjsr  the  head  "hydroUiernuil  action."  vli'f 
(bndor),  water ;  Bipfioc  (thennoa),  heat. 

(i)  Chemical   action.      Very  aotive  chemical 

ompomids   &re  conatantly  at  work  within  the 

'  it  the  earth,  and  muit  produce  conaidei- 

setoDiorphio   effects 

ig  put  of  that  en 
plijiailapart  in  byp<^[ene 
actions  (p.  3d!,  375).  The  powerful  acid  CnowD 
ai  hydrogen  fluoride,  or  hydrofluoric  add  (HF), 
alio  does  much  work  in  the  metamotphoria  of 
ncki.  It  acta  aapacially  upon  tha  silicate 
■inffsla  Salta  of  the  metala  of  tba  alfc^iea 
— ie.,  of  ^taaiium  and  lodiiun  eapedally, 
and  of  calcinm,  are  also  vary  active,  eape- 
dilly  when,  nnder  certain  chemical  condi- 
tioas,  the  caoatic  compounds,  potash  (KHO),  to 


asdi  (HaHO),  or  lime  (CaO)  an  aet 
tham  to  act  apon  the  locki  and  mote 
Iboe.  In  Oiis  connection  it  must  not  be*  for- 
gWeo  that  under  the  great  presanre  eziatine; 
vUhia  the  earth's  crust,  gKseous  compounds  ara 
diaolTed  in  much  greater  quantitiea  Lhan  under 
&a  ctdinary  presaure  of  the  air.  Add  to  all  tbeae 
direct    actiooi    of    chemical    aubetancea    upim 


•I  high  teMpeiatnre  and  under  great  preacnre, 
and  it  is  eriftent  that  there  is  on  Immenao  amount 


iTaphite 
■  Vol.), 
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such  aa  the  diamond,  garnet,  beryl,  ores  of  imn, 
lead,  copper,  ailver,  &c. 

After  thia  deacription  of  the  metamorphii 
rocks  generally,  each  of  them  can  be  dcacribed  ii 
particular  briefly. 

A. — The  name  ia  of  German  origin,  and  was 
„.ven  by  the  Qerman  minen  to  the  granitoid 
schista  found  in  the  earliest  strata. 

B.— (1)  Gneiaa  is  stratifled  granite.  Bee  Figs. 
SS  and  5G.     It  ia  a  hard,  tough  rock  in  which  uie 


foliated  gneiaa.  The  foliation  geoeraUy  followf 
the  lineaof  stiatiflcation.  It  may  be  accompanied, 
if  the  rocks  have  baen  anbject  to  lateral  preaanre, 
by  contortion.     Bee  Fig.  S7. 

(2]  Gnuas  ccouiata,  uke  granite,  esaantially  of 
qniirti,  felcpar,  and  mica.    In  Fig.  fiS  the  biwd, 
white  Tdna  ue  of  oithodaM  feupti  with,  now 
,  agmlnof  the  other  twominanla;  Qia 
dark  bandaan  of  grey  qnarta  and  black  ndoa. 

-All  that  haa  ban  ^d  of  the  dlatilbi^oa 
of  the  matamorphio  rocha  generally  holda  of 
gnein.  Tha  rook  occura  in  hugs  Tniminit  wherarer 
the  older  formations  come  to  the  anrfaoa,  and  ii 
MMdally  associated  with  granite. 

D.  and  E.— See  sbon. 

F. — Gneies  ia  not  a  Tery  handaoma  building 
atone,  but  it  ia  used  for  pieta  and  hreakwotora. 

Qtuutsoaa  Books. 

Of  these,  the  moat  important  we  quartdte, 
mioa-adiist,  hornblende  acuiat,  talc  aehiat 

ttnkrtatta. 

A. — Named  qnartzite  or  quarta  or  quarti  rock 
from  its  mineialogicBt  composition. 

B. — {1)  A  granular,  generally  white,  or  occa- 
sionally reddish  rock,  with  a  lustrona  fracture. 
The  granular  appearance  is  due  to  Uie  fact  Uiat 
it  conaiata  of  quutz  in  email  cryatala.  See  Fig. 
AS.  The  atratiSoation  ia  betto'  marked  an 
qnaitsite  than  in  gneisa.  The  alternate  la^era 
are  often  eaeily  Men,  and  certain  fownl  marlnnga 
may  be  met  with. 

12)  Of  nearly  pure  quarta. 

C. — In  thin  or  thick  beds,  with  the  schists 
mentioned  next,  and  sometimes  in  masses  many 
thousands  of  feet  thick. 

D. — See  above. 

E.— (luartrite  wa*  clearly  a  neerly  pure  quaiti 
sand  originoUv.  It  has  been  metoinocphoaed  by 
preaanre,  ana  the  oementing  together  of  th« 
qoartz  gruna  by   a  ailicioas  cement,  probably 


t*  in  niaiDg  the  temperature  (see  1  d  above), 
sad  is  >»/'il»»HTig  solution  of  gases  and  chemical 
•ctiiMi,  preaaure  acts  directly  in  the  metamor- 
rhosia  of  rbcks.  The  steady  contraction  of  tba 
-Croat  of  the  earth,  and  Uie  increase  of  local 
masoie  dae  to  other  causes,  produce  great 
1  the   internal   molecular  "' — * — 
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lines  of  stratification  are  generally  curved  and 
bent  or  foliated.  It  is  never  tabulur,  like  baaalt. 
The  crystals  in  it  are  indistinct  and  broken. 

The  foliiAion  of  gneies  is  of  great  importance. 
On  p.  213  something  was  aud  about  this 
geological  term.  There  we  saw  that  in  a  foliated 
rock  the  plates  or  lomiuic  into  which  the  rock  can 


The  general  raaolt  of  these  ogendaa  is  the 
mmmon  of  sedimentary  locka  intometamorphic. 
^  special  reaulta  are  tae  formation  of  cryatals, 
tbs  Matrnctioo  of  the  contained  foodls,  colota< 
tkn  of  the  rocks  by  igneoua  action  (not  to  be 
ttnfused  with  coloration  due  to  iron  ocides]  ; 
daeoloration,  especially  where  hot  volcanic  gasea 
ton  Uvaa  into  white  clays,  as  in  the  sumoni 
ff  vapour  springe  of  Tuscany,  hardening  or 
adoration ;  coking  in  the  case  of  ooala  ;  nur- 
■arau  (marMor,  marble)  in  the  case  of  Utoe- 
<lone ;  the  production  of  new  arystaUina  mioerala 
Janata,  apatite,  ftc),  tha  produotion  of  fOIia- 
ttffl  in  the  ceae  of  gneiss  and  of  cleavage  in  the 
«••  of  day-data.  Onljr  the  two  laat  of  these 
Mmn  wy  further  notice,  and  this  they  will 
aara  inder  the  beads  of  Gneiss  and  Clay-slate 
napectiTely. 

^f-Thaas,  aa  far  aa  the  diteot  nsea  of  the 
wndaal  ntetamorphio    rocks   ore    oonoemed, 


be  split  are  net  all  of  the  same  nature,  but  ore  of 
different  compoaitiDU.  A  glaoce  at  Fig.  SC  will 
help  the  student  to  underatand  thia,  but  not,  of 
coone,  properly.  That  can  only  be  M  the  result 
of   tha  obeamtloi)  of  an  aotual   specimen  (^ 


formed  by  the  adion  of  very  hot  water  upon  the 
quartz  itself.  Aa  to  the  origin  or  "How"  of  the 
quartsose  rocks,  two  opposing  views  have  been, 
and  are,  held.  Werner's,  that  they  have  been 
thrown  down  from  solotion  in  a  universftl  oc^n ; 
Hnttcm's,  that  they  are  sedimentary  rocIU  de- 
posited from  a  state,  not  of  aolutioD,  butof  Boa- 
penaion,  and  afterwards  metamorphosed  by 
hypogene  heat.  Probably,  aa  ia  ottoa  the  case 
with  two  opposed  Iheorisa,  botb  are  true. 

F. — Qnaitdta  ia  much  quoniad  for  [Nttary 
work,  where  it  ia  oaad  for  the  purpose  of  grinding 
tha  caldned  flints.  As  it  la  of  the  Kme  ohaauoal 
nature  as  flint  (SiOi),  any  admiztuM  of  the 
grinding  rock  (with  Uia  rock  ground  doe*  not 
spoil  the  latter  foe  pottery  work. 
UlOK-Bchlat. 

A.— Schist  is  derived  from  vx^Tiia  (aohiamaj,  a 
splitting.  It  iaapptied  to  rocks  that,  withaicUated 
structure,  are  flsnle  (p.  218]  into  thin,  imgokr 
platea,  but  do  not  split  up  by  oletwage  (sea  also 
p.  218  and  below).  Mica-Bchist,  becauae  mica 
occurs  in  it 

B. — (1)  Uica-adtist  is  lad  up  to  from  qoattzite 
by  a  transition  form,  quarta- schist.  Mica-sdUst 
itself  (see  Figs.  59  and  60),  is  slaty,  and  presents 
waved  plates  or  laudole  (foliation],  often,  as  in 
both  the  rO(^  S^wed,  much  contorted.  Fi|.  BO 
is  a  section  of  mica-^lchist  seen  under  the  nucro- 

(2)  Qoartsi  and  mica,  each  well  marked  off  from 
the  otlier. 

C. — Mica-BcUst  is,  next  to  gneiss,  the  moat 
abundant  of  metamorphic  rocki.  Jfor  its  ^- 
tribution,  see  above.  , 

D.— Metamorphosed  sandatonea  (the  ^Mtfc) 
with  interleaved  Que  layers  of  mud  [the  mii^). 

E.— See  above. 

F. — Used  to  some  extent  in  tha  Noitit  pi 
SooUand  as  a  building  materisl 
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HombUnda  Bohlst. 
A.— A  achiit  (CJ.)  containing  hotnUeoda. 
B.— (I)  Blaokoi   '    ' 
t3)  Of  lion; 

C— AModat«d  witl)  gniua. 


Tftio    Bchlat. 

A. — ConUinicg  Ulo. 

B  (11— WUta  or  greenuh,  with  a  Boapy  feol 
(a)  Tiio,  nith  qnirti  sad  felspu. 

C — NotTBi7  abimdant. 

t  i, In  Uie  Alpi  (Mont  Blano  and.  Monte 

Booa),  tke  Apennines,  and  the  Uml  Monntaisa. 

D.  and  E.— B«a  above. 

F.— Fotatono,  the  lapis  olkris  (oilj  Btone)  of 
tliB  andenta  ia  a  nuuive  form  of  talc  ichiat.  It 
IB  DMd  in  Nottiiem  Italy  in  tlu  making  of  pola 
•ndruM. 

OUyalkta. 

A. — ^ndi  rock  ia  daj  tliat  has  been  toned  into 

B.'-n)  Hard,  flne-giained,  bloijli,  fiinle. 
It  iain  tliii  rook  that  we  meet  wilii  the  - 


p»«t.  do  not  Muncide  with  the  linea  ot 
depo^  u  in  the  cue  of  foliation  and  lunination. 
In  Tim.  61  a  «erie«  of  day-date  rocks  ia  shown. 
J.  J.  an  the  ezpoaed  faoei  of  jdnta  (Fig.  Ifi, 
p.  217);  BS are  the  line*  of  itraUf  -"--  "^ 
am  pIuMi  at  deaTage. 

(3)  Alomininm  dlicate  (A],3SiO,). 

0.  and  D. — See  above. 

B.— Denndation  ot  felspathio  rocka  and  trani- 
poit to tnnqoil  aeatof  depout;  conaoIidalioD  of 
&e    aoft  day  of  tlie  feupat;    beat  preaanre; 


D. — Serpentine  is  metamorphiaed  olinne,  a 
maniesiom  and  iron  silicate  occorring  in  basalt. 
Id  Fig.  62  the  roetamocphosis  of  the  pale,  trans- 
parent, oryitdiline  olivine  into  the  dark,  opaqne, 
non-dTstoUine  serpentine  ia  shown. 

F.— Uaed  in  the  making  of  small  ornaments, 
■ndi  as  vases  and  jars. 


saooDd,  a  pt 


cbonical  action,  hardening,  dTstaUinng, 
norphodng:  Iat«sal  presnre  causing  the  anonee- 
muuof  the  rock  putidei  in  planes  perpendicmai 
to     the    ijlano      '     ■'-      — '     ■■ 

P.— cLv-slate 
and  pendls,  and  lor  vases,  chimneys,  cistema. 
AModated  with  it,  in  Cornwall,  CnmMrland,  and 
Wale*)  aro  ores  ot  tia,  copper,  and  lead. 

OrratalUna  Umewtone. 

A.— limestcaa  tltat  haa  assumed  a  nyitallint 
diaiaoter.  Sometimes  it  ia  called  primary  en 
netanuapbio  limaatone  and,  rardy,  hypogene 
amertOM(tee  above). 

B.—(l)  White  ory*- „ . -. 

(nodMnim.  mgar);  t>'<«  (ddoa),  reaemuanoe. 
(3)  Of  (^omoarboDate  (OaCU,). 

a— See  above.  In  Norway,  Sweden,  and  Soot- 
land  onitalline  limaatone  is  aparingly  developed. 
In  Italy,  in  the  Alpa,  and  notably  at  Camn,  this 


and    hence 

nied  for  rooh,  writing^  slalea, 
or  vases,  chimneys,  cistema. 
in  Cornwall,  CnmMrland,  and 


SKILL  JIGS.* 

two  Tsasoiii  why  drill  jigs 
First,  mors  accurate  and  unite 
jtiona  of  holes  are  daiired,  i 
itar  production  ia  required,  oi 
I  known  or  predetaniuDed  p 
ilyffl 


nnaller  cost  lor 
dnction.    Both  tl 

if  tb«  oranpaiisoD  is  to  be  with  hand- 
poor  exiting  jig*.    Bat  slways  to  get  the  deaired 

reaults  where  a  new  jig  is  needed  to  replace " 

one  is  not  so  easy  a  piobleiD.  Tel  the 
owtain  rales  to  be  obsmved  in  dedgning  jig*  that 
may  direct  the  inezperienoed  to  more  oorreot 
rssolta  than  wonld  be  obtalnaUe  did  he  not  know 
MDt.  Thaae  rales  I  have  found  to  1 
raotioe;  but  possibly  there  are  other  rol 
I  good,  and  which  I  dioold  be  glad  to  ki 
Tba  piece  to  be  operated  on  aiiodd  h 
and  stepa  permanently  attai ' 
body  of  the  jig,  and  not 
movaUe  part  of  the  jig.  This  frame  is  the  part 
stMk&  on  the  taUe  of  the  drill-press;  and  no 

apodtiiMia  or  devations  this  frame 
tatJa,  the  feet  that  soppoit  it 
mtly  attaobed  to  it.     The  oh- 
bdng  pro- 


drill  iball  Miter  the  most  importani  bolte  {rom  thor 
moat  particalu  ends. 

Where  a  jig  and  ita  ^ooe  weigh  more  than  tltj 
pounds,  the  iig  shoold  bs  made  "skeleton"  as  bi 
as  piaeUcable.  The  expense  of  a  ated  forgiog  la 
sometlmaa  paid  tor  in  a  uw  day*  in  the  diffmoos  m 
amonnt  ol  work  done  in  a  light  jig  easily  handled, 
Inexoeaof  that  done  inadnmsy,  heavy  one  thatii 
faeqnenUy  caUed  a  "  man-kiUor.f' 

Where  a  piece  hu  one  or  more  lioles  in  it  that 
sonanme  oonsidmaUe  tints  in  drilling  them,  two  drill 
(1bi  ihould  be  mads,  and  while  the  antomalio  diill- 
Ing  feed  is  at  woik  in  one  jig  the  other  may  bs 
-nptiad,  cleaned,  and  refilled. 

To  determine  whether  a  piece  sliaald  be  diilltd 

nt  or  not  ia  quite  aimple.  If  the  snrfeees  en  s 
piece  an  turthra  ipread  than  the  holes  in  lenflh 
and  width,  and  are  mora  nearly  ooinoidant  with  the 
Dtlinea  in  tiiese  dimendona,  so  that  the  pieoe  wiU, 
_rhen  machined  on  thaae  surfaosa,  lie  flat  on  thtm, 
than  make  these  snrfacaa  &nt.  Bot'it  the  bdts  an 
farther  apread,  large  and  long  enon^  to  do  tta 
woA,  then  dnU  &nt.  In  dtber  oaae,  whsa  Iha 
leaolts  of  a  firat  or  other  opezation  are  aaad  at 
DodtioninR  poinia  to  do  an  important  snbssqnMt 
rrr__^._    . .j,^   ^   oti,^   important  sab- 


, iportant  i 

sequent  operatiotiaof  any  kind  ahonldMdcoetroa 
^samepdnts.  This  Will  assist  harmony  of  rasam 
in  the  floldied  work  in  reterenoe  to  atandards. 


D.— See  above. 

E. — Formed  by  tbe  matamoiphoaia  of  ordinary 
oonpactlimeatone. 
F.— Marble  lor  omamenta  and  acnlptore.    Ifia 


A.— On  p.  30   it  waa  pointed    oat  that 
n^  reodved  Ita  name  fnm  ita  motley  oolonr — 
like  that  of  a  aerpant'a  akin. 

B.— (I)  Serpentine  ia  not  oryatallised,  bnt 
Krauolar  and  oompaot.    (2)  It  is  a  magnedom 
Sokato  oomUned  with   watn~MgSiO„   H,0. 
Hie  oolonr  ia  doe  to  haematite. 

0. — See  above.  For  special  developments  of 
it,  tiie  stndent  shonld  note  I  a  L,  Uw  Liiard, 
Oomwall:  1  a  iiL,  the  great  dyke  that  cats 
throogb  the  nd  aandstone  at  Forbnhite ;  and 
1  a  ir.,  Ooonamara. 

E.— Sea  above. 


may  lake  on  . — .  _ — , 

dioiild  be  parmaneatlT 

•ervanoB  of  this  rale  wul  inanre  the  pieoe 

pariy  ^aoad  on  the  table  of  the  diill-preaa. 

■^e  Doshlngs  for  guiding  the  diiu*  she 
be  peRBmntparta of  thia  frame, and  not attadi- 
able  or  movaUe  elements,  beoauae  the  leat*  and 
atma  must  be  in  oonstant  and  rigid  counedion 
and  relation  to  the  drOl  bnahlnra,  otherwise  there 
win  be  no  oartafn^  ol  effect.  For  if  one  bnahing 
be  in  the  frame  and  another  in  the  damp  or  other 
movable  part,  the  relation  ol  theae  bnahings  m^ 
dapaod  on  the  aise  of  the  pieoe  and  on  the  care  of 
the  opantor  who  plaeaa  it  to  poallion,  and  there  will 
be  no  Duifonn  reaulta  posalbte. 

A  driU  jig  shonld  drill  every  hole  in  a  pi 
one  sdting.  If  it  be  poMible  to  dwm  o 
this  rule,  toe  proper  ralsaon  ol  any  ona  hole 
otbera  will  be  afw^a  maintained ;  bat  thia  effed 
will  fail  if  there  be  a  re-setting,  no  mattaz  how 
carefully  it  be  re-set,  or  whether  such  la-sstting  be 
made  in  one  jig  or  in  many.  Of  ooora^  if  there  be 
machanioal  dimenltiea  in  the  jig  that  oanart  be 
overoome,  that  tnds  it ;  bnt  if  it  be  a  qoaation 
of  diDl  a^dlea,  it  is  betln  to  oae  two  or  more 
driU'Drames,  or  sven  to  ohaoga  the  drills  in  the 

He  ssat  and  stops  in  a  driU  jig  moat  be  made  i 
that  they  mn  easly  be  cleaned;  all  ths  ottttfn( 
dust,  dl,  and  dirt  mud  quickly  and  certainly  .be  r 
moved,  and  thasa  pointa  muat  be  where  they  oan  be 
qni^ly  Inapeoted  tor  olaanl'  "~ 

The  damp*,  smews,  and 

thepteeeinto  the  jig  must  ba  daaigaed  and  made  to 
be  so  nsady  Instant  in  tbair  aodon  to  fastaai  and 
releaaatbe^eoetbatltisasquioUyhandlad  in  thia 
rei^eet  as  posdUa.  These  cUmpa,  fte.,  dtonld,  a* 
neujy  aa  poasible,  oppoee  In  diied  Ifaie  tte  thnd 
ofthedrOL  In  tUs,  a*  in  all  optntitma,  the  piece 
fhiwU  be  haU  in  ralation  to  the  ihree  dimwisinna  of 
^aca— width,  iMigth,  and  thicknsaa— rigidly,  and 

The  jig  ahodd  be  made,  If  poaaOde,  *o  thatfi 


length  oi -  ,,       . 

they  ahoQld  not  be  loogsr  than  three  dumstan. 
fnioi  a  bodiing  ia  too  ahort,  it  Tednoaa  by  weai  tha 
^  ol  the  drill  AMI  the  paint,  ^d  soon  it  will  nd 
"dsal,"  but  will  bind  and  break.  Whwi  a 
budiing  is  too  long  it  chokes  the  drill  with  cnttjoga 
and  dust,  and  this  binds  also.  Abnshing  ahouH 
not  toudi  the_pieoe,  bat  be  away  ao  far  ad  ttj 

drill  are  entirdy  clear  when  tbap^ 

'  on  the  aorfaoe  of  the  piMO.    ThawS 


lips  of  U 
jFthedi 

hdp  to  avdd  choking  in  cast-iron,  and  wevBL  . 
dbiUty  ol  the  ooruer  of  the  Up  being  taafed  In  O* 
boshing,  and  Oeae  comers  from  anttlng  the  boA- 
Ing.  Buahinga  diould  Qt  drills  aa  doaa  as  piao. 
ticable,  but,  unfortnnatdy,  that  la  not  as  •w)*>m 
dadrabla.  Dost,  chips,  and  expansions  reqmn 
more  room  tbsn  one  not  lamiliar  with  jlga  os  prso- 
tiod  paying  work  would  imagine.  I  nave  oiw 
made  drill  r>P  that  trangress  theae  roles,  as  all  WiU 
have  to  do ;  tat,  if  it  is  pomible,  I  make  thB»« 
■*iooo  priodplaa,  and  I  expert  no  aeiioua  duaipt  fro» 
■em.  In  ais  sketch  is  shown  a  jig  mad*  m  1819, 
Id  whidi  was  atfU  in  uae  in  1888. 
The  frame  A  ia  ol  madiinery  ated,  and  iboaU 
be  irell  caaoJiardtDed,  to  prevent  aotilatiM  fi^ 
tbeeardaaauaeof  drilW.  «  wiU  be  aasn  thd  fta 
lad  A' and  all  ths  bushings  ara  rigidly  attaobsd  to 
thistiama.  The  dampB  i»  of  tod  stad, md W 
aodB'ishaideMd.  When  the  damp  Bis  rds««rt 
from  the  lam  C  it  diould  IsU  out  when  ths  bsman 
turned  npdds  down,  and  ahoukltum  0",'"'™'; 
dear  <d  the  pieoe  B.  Whso  the  damp  B  u  nt«^ 
badbthaneoaia  abme  held  to  ItaatopFbr™ 
wW  aorMrD,  whidt  haa  a  looa*  era  D^  »  » 
pi^  Theaeat  orbolatarHftta  flielowaarriu^ 
of  the  pleoB  E,  and  determinaa  Its  poaMon  wM 
*^-  dioe  a  in  the  elamp  B  fomaa  it  dowawM- 
I  atop  F,  whldi  «■  Ue  woAiag  P«*  <».'" 
•  B.  k  made  eo  that  it  can  be  rsJaaad* 
B.    It  ■  hard  tod  ateal,  rigidly  flsedto  A  l^ 


•  Br  A.  □.  faan,  ta  the  4i 


:ot  paoMT  ii 

—  priDdusa;  k_-  .. .- — ,       .  hu* 

direaUr, It  dunld  aagged  modi.  I^^'^J^ 
who  defined  It  lifiad  the  piece Fto  W""! 
rnaira.  It  haa  dwaye  besai  omsidaNd  W  "^ 
c£^ka  aa  oae  of  the  Stat  jlp  am  ■><•  t^  *^ 
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OHAKFIOV  CASRIAOZ-WSSrCH. 

rTHG  umexad  aoinTiog  rgpninita  what  ii 
X  caHsd  tha  champioD  mriage-wTRiob,  nada 
Wlba  Qoodall  Compttij',  of  Aamm,  Neir  Hamp- 
im.  It  li  dMCfibM  b;  ths  nuuinlaatiiTen  a*  tbt 
amjiMt,  eudeit  to  optnte,  and  bert  oanlag«' 
windi  tTW  InTioted.  It  fit*  anr  ain  nut,  aac 
km  an  no  Mnm  or  thomb-onM  to  adjnit.  A 
■o^wuiunof  the  flDnraopauQie  jaw.  The 
taadlaldDKat  right  aoglM  with  tha  bod;  of  the 


vimA,  fmsa  a  csank  whan  adiiutad  to  tha  nal, 

-'—-^of  itabaing  tnnied  of)  In  tha  aaalMt  ana 

waj  with  ona  band,  and,  in  oold  waathcr, 

" --  oo.    The  ant  U  hald  Ormlv  in  tha 

ing  the  poiaiblU^  ot  Iti  ftdl&g  In  the 

which  oftcm  ooouTi  with  all  other  wrenchet, 

of  niling  the  haodi,  no  tuna  loat  in 


^iSaS'^ 


■n,pl«n 
teLwUch 


SmCXVOB  CLBANIHO  WOOS-SAWS. 

rte  dniee  ibown  in  the  Qlutntion  the  gnnun; 
■atki  aoenniBlaHng  opon  the  mw  ii  ramored 
^*tB  loittad  m  ooDtactt  with  tha  teeth,  while 


alvrtatiiniilDg  in  the  Inabar,  Fia.  1  diowinE 
JtapHnatim  of  the  trnproTeswat,  wUla  Tig.  2  & 
M  aluiied  tIow  of  the  noidea  and  pipe  oonneotion. 
ntbTwtloubHbaw  patented  bf  Kr.  Thndion* 
T.  Blintt,  Nlidiala,  8.0.     A  pipe  fnm  a  ataam 


'■■tiDB,  or  hot  water,  la  oonnaotad  b*  nwna  of  a 
«*wilhat«ltia«lpipe,a  lateral  and  horiiontU 
*tari«  bom  whiA  oonneet*  with  two  noolae 


a  adjao 


D  oppoiite  ddM  of 


MMitha  imahg  of  Ute  mw,  a  IttbriHL—  .. 
VPuiidtMaiioaaneetadwith  tbenrtloal  pipe, 

•!5b«l« 

"■■K  The  opainB  in  tha : 


•  okaDiH  indztoie  ta  a)aattd  wit 
•■•init  uu  ddM  of  tha  ww.- 


A    PHOTOOBAFHIC    TISW   AVB 
TH£  HUKAF  £7K 

r  SHOULD  Uki  In  draw 


tha  b'mita  of  the  field  of  *hdoii  of  tha  right  m 
ptoj  eoted  on  tha  fntarior  of  a  heoileplMtioal  mni 
the  oontbraon*  Una,  that  of  tha  left  eve,  and  the 
oenbal  drde  the  limifa  of  a  photogmpuo  plotnra— 
-_    .^.  _.i._^_.  . —  ...   '»t,  the  centre 


.,  4S°,  all  taken  from  the  a 


I.B.,  ID",  auiuan  nam  an  man  p<^t,  tl 

of  the  ipharioal  nataea,  the  oanun  In  the ' 

and  the  aye  of  the  obeerrer  in  tha  other  eaae,  baing 
axaotl7  oi^toata  &a  fixation  point,  a«  repMMoted 
br  the  atar.  Wa  eaa  at  a  glauoe  how  limited  in 
extent  ii  the  photognph  ai  oompared  with  the  field 
of  either  eye,  and  tiuther,  aa  the  wiitanlold  at, 
bow  tha  appar  and  lower  halvaa  of  the  field  of  Tiiion 
differ  in  tutt  and  ihapa. 

In  oontrait  with  taUat  of  aorfaae,  bowsvai,  we 
find  that  the  photograph  haa  as  '"""T"tt  ftdTaotage 


over  the  aye  in  the  definition  of  eooentrio  objeota, 
whldk  are  practically  ai  olaarly  flnred  as  thoae 
dii«ctly  in  the  ceotie.  That  thii  ii  ni  from  being 
the  ease  with  the  eyemay  beeaaily  ihown  by  fixedly 

regarding,  at  a  dutanoa  of  abont  I2in.,  an] 

letter  of  a  wordinthia  page,  when  It  will  be! 

that,  at  tDoat,  two  letten  on  either  lida  oan  be  !•■ 
oognind.  It  foUowt  frocn  thii  that  any  drawhis 
repreatDla  tha  aggregate  of  an  enormou  oamber  u 
•eparate  obaerraSona  by  the  artlit  of  different  por- 
tions of  his  study,  for  if  he  were  to  endeavonr  to 
draw  only  what  he  eaw  when  fixedly  regwding  one 
part  of  his  stndy,  let  us  k*  a  Ufe-sbed  pornit, 
the  result  woold  ha  one  waistooat  button  as  natural 
as  life,  and  the  rest  ohaot ;  but  ha  would  hare  the 
■atistaotioD  of  having  faithfolly  rendered  wlutt  he 
saw.  ^  All  the  oases  of  distortion  mantioned  1^  the 
ingenious  writen  occur  only  in  tha  single  fixatiau 


PEOTOaXAFHT    OS    A    BLACS 

eaouND. 

ris  now  vary  lone  ago  that  our  readan,  says  Za 
JViitiirf,  leaned  to  know,  through  the  qnaliOad 
penof  Ur.  A.  Londe,  always  on  Ihealcittor  photo- 
grajdilo  noTelties,  the  Taned  ellecta  that  may  be 
obtained,  either  from  an  artlstio  or  a  dmply  amunng 
point  ol  view,  by  the  use  of  what  la  called  the 
Busstan  badwround.  But  more  than  ona  amateur 
"ywOThaTe  met  with  Um  difflooltyof  oh* 


taining  (a^de  bom  a  spadsl  installation)  tc 


iningfi 


m  bacuTonnds  or  saraens,  eRMcislly 
■      ■      »d  to  the  b"-*  — >-■* 

. jur  readers 

.„ 1  who.  In  th(__  .  __,  ,-„-_  .-_ 

cj  tha  fint  to  reooDmaid  the  magnesinm  flash  light 
for  poiBtfng  out  a  ^ooess  within  the  nMb  of  arary- 
ose  for  eaeenting  the  most  axtraotdinary  oombiiia- 
tjona  that  tLa  imagination  oonld  snggest,  without 
somphaaiad  aooeseories,  and  by  *  liiD^,  judiolons 
UM  of  artifiaial  light 

In  the  first  ptaos,  what  is  blaokar  than  a  window 
open  at  night  on  the  darkneae  f  The  flash  light 
pensile  of  making  any  exposnre  whaterer  ia  front 
of  it,  and  the  black  of  Uiebaa^zound  will  car. 
tainly  rind  th«t  of  tb»  fint  sto^oa  of  tha  Boula- 

TWd. 

It  win  be  said  that  Oiis  is  not  a  Tsry  praetlaal 
_ethod  in  oold-in  -  the-h  ead  weather  1  Let  nsotose 
the  window,  then,  without  iniistlDg,  snd  let  us 
open  the  Hxa.  One  hss  always,  area  in  the 
winteiot  1891,  a  door  for  opesiing  in  his  bonse.  A 
sek  of  tlM  embmsore  let  as  place  the  modal 

atatthadda,aah^sitator  thot^tioeSaot.  A 
deep  diadow  projeoting  ftoeUbdilod  the  ritter  wm 
fnnish  ns  with  the  dedred  blaok  gionnd.  BIsot 
I  say,  whatarar  ba  tha  real  colour  of  tha  said 
ground,  and  whaterer  be  tha  lights  botnlBK  in  one 
--r  the  other  room.  Blaek,  that  is  to  say,  tactiidc 
irialatino-hsomide,  altbou^  ridUa to  our ayae. 
rat  than  is  a  ptejadlee  uainet  whloh  I  eannot 
«  mudi  protest;  ll  Is  nselem,  erai  in  oidat  to 
perate»/Mbhwk,b>oondsmaoiM'i  sell  to  operate 


•it  Uaok.  The  magnestom  light  alons  counts  fram 
an  actinia  ilandpomt ;  and  u  the  light  furnished 
by  tha  candles,  kerosene  lunpe,  m^  or  em  Incaa- 
deacant  Umps  that  mav  exist  to  a  room  would 
require,  in  order  to  give  however  slight  aa  impress 
sion  of  tha  surronodmg  objects  upon  a  photographic 
plate,  so  long  an  axpoenr^  so  orMt  a  irsotion  of  an 
honr,  that  It  may  be  ahsolntefi  disrmided  dorinc 
the  largeetopealngaof  the  objeotiTe  In  the  kind  M 
opention  that  wa  are  to  oeonpy  omaelTsa  with. 
&*ea  when  there  are  directly  in  the  field  one  oc 
more  of  thoee  sontoes  of  light  with  which  we  an 
eontant  for  domeatie  prnpoeea,  but  wUib,  as  while 
a*  ther  •K>*M  to  ns,  are  nererthelew  teally  yellow 
or  red  and  oootaln  few  Tiolat  rays,  what  will 
bsippan  ?  Her  will  pose  eimply  with  their  sur* 
ronndiog,  tha  image  of  which  la  so  slightly  Tdlod, 
eran  for  the  nearest  cbjeote,  that  it  ia  a  mwnM  if 
we  find  a  tnae  of  it  whese  these  objects,  throni^ 
soma  polished  tncfaoe,  hare  pvformed  the  ftmotion 
of  refleotors  and  not  of  simple  diflussa.  As  for 
the  image  of  the  fiams,  that  will  ba  paileotly  de- 
fined, with  all  of  itsdstalls.  At  the  worst,  &  the 
exposure  has  been  of  an  exugeratad  length,  it  will 
lunded  on  w  mpUn  irith  am 
,  doe  solely  to  the  leflactlng  action 
iployed  as  a  support,  and  which  baa 
mon  wlOi  whtf  ta  oaUad  the  toO, 
any  mora  than  it  has  with  that  other  acddantthnt 
oooure  with  ■  still  further  prolonged  exposure,  and 
whloh  oimalsti  in  ib»  reveral  of  Uie  image,  beoome 


It  is,  thenfora,  Dsslassiandlrepeatlteanieatly, 
on  aooount  of  the  oontraly  belief  of  so  msny  pro- 
fetaionals)  to  make  nlsht  in  order  to  photogrqih 
night,  and  to  ballere  that  one  Is  obliged,  tor  ex* 
ample,  to  represent  a  drawing- room  wiuiout  chan- 
delier and  a  dinner  wltboat  Mndles.    To  return  to 


what  oconptes  ns,  leaTlng  all  undistorbedly  liriited, 
let  a«  be  anxious  only  leet  our  baokaioaua  ihall 
reodTB  at  asoond  hand  too  great  a  numbm  of  mag* 
nsaium  lays  diffused  through  tha  part  of  tha  room 
wb<t«  we  cannot  entirdy  prerenttba  leBeotloB  of 


of  the  door,  opeo  csi  tha  dde  of 

Oa  dttec  opposite  the  fla^  id!  teve  the  double 

'  >ge  en  arrssting,  on  ue  pa^nga,  tha  gnater 

SttherayetbMtendtoentsBtLedaAroom, 

aadefeeodinglbnbaektoewdde  of  thedtter, 
who.  without  that,  would  nm  tha  risk  of  being  too 
deeply  riiadad.    "  ' "'"    *"  -■--'---■- 


daikneas'  of  It  wUl  be  owtainly  ocmpanble  to  th 
employed  b*  Mr.  Ifaiey  for  his  resnarkable  phoh 
-1. 1^  studies  on  kMomotlon,  that  li  ea; 


tha  most  peifeot  that  has  been  realised  up  b 
Sinoa  now,  without  trouble  and  expenae,  we  are 


remains  but  to  utilise  it  in  order  to 
that  It  Is  oapable  of  giving  us. 
"" ' —  would  yon  like  to  try  Ol 


.  sonoe,  attar  asking  the 

putODg  II 


shutter  containing  an  apartnn  which  allows  of  the 
pMsage  ol  only  that  part  of  the  Image  that  it  is 
cbdrdduU  reach  the  pUs. 


Doss  tha  <naration  ei 

and  doe*  ttia  regnlallon  eeem  tedlans  by  the  light  of 

theceadleef    Or  does  the  appantMmuae  to  allow 

ottbelntoodosUonof  tbesbntt«>r    Haeishowlt 

Hswill  be  posdbleand  aa^  to  operate:  Take 

le  sort  of  a  dark  fabric  aod,  throwing  it  one  tha 

k  of  two  diain  ft  sli^t  distance  aput,  in  tRmt 

Ike  dtter,  ngulate  the  eormtoM  of  tta  falUf^ 

J  in  snoh  a  way  M  to  soneeal  the  sitter  up  to 

the  shoulders  from  your  «e,  placed  egaiost  the 
objeetiTe.     Then  flsdi  tha  JigOb  fagot  ol  this 
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Kreen  in  Booh  a  way  that  the  f  aoe  aeen  from  fhe 
apparatoi,  reoeiTing  no  direct  rav,  shall  ranain 
uaok  for  the  objeotive.  There  will  oe  thna  obtained 
upon  the  plate  a  bast  entirely  detached  from  a  dark 

Sound  and  degraded  tpwud  the  bottom,  where 
e  edge  of  the  Teil  win  haye  become  so  much  the 
lighter  and  softer  in  proportion,  as  it  will  have  been 
less  perfectly  in  focus,  that  is  to  say,  nearer  the 
apparatus. 

There  is  no  need  of  adding  that  on  reyersing  the 
process— tiiat  is  to  say,  on  substituting  white  for 
uadk,  light  for  shadow^  and  a  sheet  (or,  better,  on 
account  of  the  folds,  mdented  cardboard)  for  the 
drapery— it  is  possible  to  obtain  directly  upon  the 
negatiye  the  ordinary  degraded  white  tnat  it  takes 
80  much  trouble  to  obtain  in  printing  photograph  1^ 
photograph.  So  it  is  to  be  wagered  ttui^haTing  got 
a  liking  for  it  through  an  easy  success,  you  would 
not  wisn  to  stop  there,  but  would  feel  mdined  to 
apply  the  method  to  the  realisation  of  some  of  those 
tempting  trifles  to  which  attention  has  so  many  times 
been  called  in  this  journal. 

Take,  for  example,  the  diarming  photo,  bust  of 
Mr.  Gravet*  Who  has  not,  after  making  a  nega- 
tive, been  confronted  bv  the  too  sensible  difference 
between  the  blacks  of  the  profliinff  and  the  accessory 
draperies?  Now,  by  the  use  ox  our  background, 
the  risk  would  be  much  lessoned;  but  to  succeed 
almost  to  a  certainty,  one  has  only  to  proceed  as 
follows:— A  first  exposore  on  a  shadow  ground  is 
made  with  the  pedestal,  the  position  of  wmoh  must 
be  accurately  marked  on  the  ground-glass.  Then  a 
second  exposure  of  the  model  in  half-lensth  de- 
graded upon  black,  so  regulated  that  the  son  lights 
of  the  bust  on  the  ground-^^lass  are  lost  oyer  the 
podestal— an  operation  that  is  reduced  to  a  simple 
control  if  adyantaps  is  taken  of  the  fact  that,  this 
time,  there  is  nothmg  to  prerent  the  pedestal  from 
being  left  in  place  in  front  of  the  mod^,  since  it 
must,  in  definitiye^  be  hidden  by  the  yeil. 

Upon  the  negatiye  we  will  find  the  image  of  the 
pedestal  separated  from  the  bust  by  a  aegraded 
zone,  a  few  lines  of  which,  through  a  broad  after- 
toudn,  it  will  suffice  to  arrest  and  make  more 
marked,  in  order  to  obtain  a  result  which  will  not 
only  haye  suppressed  the  faults  of  the  profile,  but  also 
ana  especially  its  stiffness,  &c.,  in  the  cut-out  parts 
of  the  liyinff  bust. 

Bemark  ttiat  it  would  haye  been  perfectly  allow- 
able for  us  at  the  first  exposure  (that  of  the  pedestal) 
to  take  at  the  same  time,  around  the  pedestal,  any 
group  whateyer  of  persons  or  objects  filling  all  ttie 
parts  of  the  black  field  that  it  was  not  necessary  to 
teserye  for  the  bust  itself.  And  then,  instead  of 
the  effect  of  a  solitary  and  somewhat  oonyentional 
bustj  the  trick  of  which  is  easily  diyined,  we 
obtam  family  pictures  which  are  very  puzzling 
through  the  presence,  in  a  second  liying  edition,  of 
the  person  all  entire  from  head  to  foot,  a  fraction  of 
which,  statufied,  attracts  in  the  first  place  one's 
whole  attention. 

The  system  of  double  exposures,  thus  understood, 
may,  moreoyer,  with  a  little  additional  complica- 
tion, lead  us  to  applications  in  other  ways,  original 
without  being  much  more  difficult,  by  oombming 
changes  of  distance  of  the  apparatus  between  each 
of  the  operations.  Let  us  suppose,  for  exsmple, 
that,  haying  placed  the  apparatus  so  near  the 
model  that  the  focusinf^  thxoirs  out  of  the  plate  the 
frame  of  the  door  or  wmdow  whose  opening  serras 
us  as  a  black  background,  we  haye  taken  the  image 
of  a  large  head,  the  neck  of  which  occupies  on  the 
ground*  glass  a  position  marked  in.  advance  with 
pieces  of  gummed  paper. 

.  There  la  nothing  to  prevent  us  from  afterward 
moving  our  apparatus  oaek  to  the  maximum  dis- 
tance mere  the  reduced  image.  No.  2,  of  the  door 
will  embrace  on  the  ground-glass  the  large  image, 
No.  1,  of  the  head.  Let  us  then  place  across  or  in 
front  of  the  door  a  fully  set  table,  with  a  large 
centre  piece  so  arranged  that  its  edge  shsJl  ooiacicfo, 
in  definitive,  with  the  neck  of  the  decapitated 
person.  By  way  of  paisley  (but  rather  to  secure 
adjustment  and  suppress  the  Ime  of  junction  of  the 
two  images  than  to  improve  the  aspect  of  the 
service),  let  us  place  in  the  bowl  a  cruinpled  wldte 
napkin,  in  a  slightly  emergent  puff.  It  will  only 
remain  for  us  to  place  around  this  new  sort  of  a 
dish  a  few  astonished  guests,  or  among  them,  of 
course  in  the  front  row,  the  possessor  of  this  so 
woU-mounted  head ;  and,  provided  that  we  have 
well-r^ulated  thin^  and  avoided  superpositions, 
we  shall  obtain  a  picture  6f  photo-auto-megalan- 
thropophagy,  whicn  will  not  fail  to  puzzle  the 
cleverest  penons  if  they  aro  not  aojuunted  with 
theaitiflce. 

It  is  useless  to  point  out  all  the  variants  of  wUdh 
this  idea  is  susceptible;  the  man  with  a  big  head, 
the  gigantic  hunter,  St.  Denis  canning  his  head, 
will  be  but  a  play.  But  one  difficulty  will  present 
itself  if  it  be  desired  to  operate  in  the  opposite 
manner — that  is  to  say,  to  give  the  principal  &tails 
of  the  picture  extremely  reduced  dimensions  and 
not  more  exaggerated  ones— to  represent,  for  ex- 
ample, a  large  man  in  contemplation  beforo  his 
statuette,  or  a  sasall  man  looking  at  himself  grow, 
or  a  cook  making  a  tauie  of  heads  over  a  stove,  a 
juggler  playing  with  a  baU,  &c.  It  will  be  seen  that 
it  IS  easy  to  vary  the  subjects. 


It  becomes,  ttmn,  almost  impossible,  on  moving 
the  apparatus  back  in  order  to  obtain  the  small 
image,  to  eliminate  the  neighbouring  objects  ftom 
the  neldy  especially  the  door-xrame ;  and  it  was  only 
after  uselessly  attotnpting  to  get  around  the  obstacle 
by  all  the  means  nown  uat,  having  decided  to 
submit  the  question  to  calculation.  I  was  fortunate 
enough  to  deduce  therefrom  an  aosolutely  general 
method}  including  the  preoeding  particular  ease,  and 
permitting  of  reqionding,  with  security,  to  the  most 
fandfol  ioc 


HXrSICAL  IHBTBXrmnrTS  :  TEHK 
COVSTSVOTIOV  AND  CAPABILI- 
TIE3.-VL* 

I  WILL  defer  the  next  Ulnstration  from  Don 
Biano*s  book,  in  order  to  continue  with  these 
finger-stops,  which  evidently  remained  in  use  in 
portable  organs  after  bahmood  keys  had  been  em- 
ployed. An  instance  of  them  may  be  seen  in  our 
own  National  Oallerjr  in  an  altar-piece  by  Orcagna, 
the  date  of  which  is  given  in  the  catalogue  as 
A.B.  1357.  The  order  of  these  stops  is  not  clear,  but 
seems  to  be  chromatic,  and  the  sharps  are  of  the 
same  colour  as  the  naturals,  not  contrasted  as  after- 
wards became  the  custom.  Another  instance  of 
such  an  instrument  is  found  in  a  beautiful  female 
figure  npreeentixig  Music,  depicted  in  a  fresco, 
attributed  to  Taddeo  Gaddi,  and  preserved  in  the 
Spanish  chapel  of  Santa  Maria  Novella,  Florence. 
Sue  is  npresented  as  singing,  while  touching  with 
her  third  finger  one  of  tnese  stops.  Thero  are  two 
rows  of  stops,  as  in  Orcagna*s  altar-piece;  and 
that  the  back  and  upper  one  is  chromatic  I  enter- 
tain no  doubt.  It  is  true  that  the  back  row  appears 
to  have  as  many  stops  as  the  front  one,  as  may  be 
seen  in  Mr.  Timothy  Cole's  woodcut  of  the  figure 
in  the  Century  Ifaoazine,  March,  1889.  This  artist 
has  since  f avourea  me  with  a  photograph  of  the 
painting,  to  prove  the  accuracy  of  his  engraving ; 
so  it  may  be  assumed  either  that  Taddeo  Gaddi  has 
not  cared  to  be  exact,  or  that  some  of  the  finger- 
stops  wera  dummies.  Fifteenth  century  illurai- 
tions  of  similar  stops  ma^  be  seen  in  portatifa^ 
depicted  bv  Memling  in  paintings  preserved  in  ue 
hospital  of  St.  John,  at  Bru^.  The  accuracy  of 
these  delineations  is  unquestionable,  as  is  also  the 
complete  chromatic  order  of  the  stops.  One  of 
these  representations  of  a  portatif  is  m  a  paintins 
in  the  funous  shrine  of  St.  Ursula ;  the  otlier  ana 
larger  in  the  *'  Marriage  of  St.  Catherine."  The 
latter  is  dated  1479,  out  the  instruments  repre- 
sented may  have  been  already  old  when  the  painter 
selected  them  for  delineation.  I  now  return  to  Don 
Biano's  next  illustration  of  a  portati/j  which  is 
different.  It  is  copied  from  a  fresco,  an  altar-piece 
in  the  Cistercian  Monastery  of  Nuestra  Senora  de 
Piedra,  Aragon,  and  is  dated  1390.  Hero  is  shown 
a  portatif  with  three  rows  of  pipes  and  balanced 
wnito  natural  keys,  with  one  squaro  dhromatic  key 
let  in.  Assuming  that  the  troble  of  the  instrument 
terminates  at  A,  which  occurs  in  fifteenth  century 
positive  organs,  and  recognising  the  necessity  in  the 
plain  son^  of  a  B  flat  for  transposition,  we  cannot 
be  wrong  m  regarding  this  square  key  as  that  note. 
If  thero  is  another  B  flat  an  octave  lower,  whidi, 
according  to  Guide's  scale,  was  likely  to  be  the 
case,  the  hand  of  the  player  covers  it.  Virdung, 
in  loll,  figures  a  diatonic  keyboard  with  two  B 
flats:  but  this  drawing  is  not  altogether  to  be 
rolled  upon  as  an  exact  representation.  There  were 
such  keyboards,  no  doubt,  only  of  an  older  fashion. 
Fra  Angelico,  who  was  painting  in  the  flrst  half  of 
the  fifteenth  century,  represents  portati/s  with 
keyboards,  and^  in  one  important  instance,  a 
dubious  indication  of  incidental  upper  keys.  I 
think,  however,  it  is  proved  that  iuU  chromatic 
keyboards  were  in  contemponuy  use  with  diatonic 
ones,  inoludiujg  B  flat,  which  was  reckoned  a 
diatonic  note  in  the  fourteenth  and  fifteenth  cen- 
turies. 

With  regard  to  the  keyboards  of  large  church 
organs,  I  cannot  do  better  than  briefly  summarise 
the  inf ormatien  on  them,  supplied  by  Prsetorius  in 
the  second  volume,  ''De  Organographia,"  of  his 
great  work  entitled  "  Syntagma  Musicum,"  and 
published  at  WolffenbUttol,  a.d.  1618.  It  was 
completed  by  the  Theatrum  Instrumentorum  seu 
Soiagraphia,  that  is  to  say,  the  illustrative  plates, 
A..D.  1620. 

I  will  pass  by  what  he  says  about  the  earliest 
organs  in  churches,  because  he  is  not  ^peaking 
from  personal  knowledge,  to  start  with  the  famous 
old  Halberstadt  organ  with  which  he  was  familiar. 
This  organ  was  buut,  aooordin|[  to  inscriptions  upon 
it,  in  A.0. 1361,  and  renovated  m  a.d.  1495.  What- 
ever happened  in  this  renovation,  we  shall  find  that 
the  manual  keyboards  and  compass  of  keys  were 
undisturbed,  and  that  probably  the  pedal  key- 
board was  original ;  but  as  to  this  doubt  may  be 
allowed.  The  compass  of  the  two  highest  Key- 
boards was  the  same,  and  exactly  that  of  tne 
andent  Greek  scale  of  fourteen  natural  notes,  ex- 

*  By  A.  J.  HiPKiirs,  V.8a  A  Batcaetsdfkom  a  series  of 
OMitvLeotmesbefoKe  the  Booletj  of  Arts. 


tending  fkom  B  natural  in  the  bass  elef~"hypsto 
hypaton"— to  A  in  the  treble  def— **nete  hypv* 
boiflson "— thus  proving  that  the  cfanrch-arna 
keyboard  was  a  sdiolanic  conception  in  the  sot 
instance ;  and  we  shall  find  it,  slmous^  aftcrwsrii 
only  partially,  for  some  time  adbereuto,  andwifli 
Pythagorean,  which  was  a  non-harmonic  tmoLg, 
Tne  fifteenth  natural  key  in  that  conception  wii 
the  B  flat  near  middle  C,  which  belonged  to  tiis 
conjunct  totrachord,  **  trite  synnemenon.''  Batlbe 
necessities  of  the  transposition  of  the  plain  song  ia 
accommodate  voices— for  which  we  have  the  sa- 
thority  of  Arnold  Schlick,  who  published  his  took 
in  (he  same  year  as  virdung,  A.3).  1611^iad 
brought  about  the  intercalation  of  the  ohromatie 
keys,  or  "  ficti  "  as  they  wen  then  called -ffli^aed 
notes;  and  consequentiy  the  restricted  comma  of 
the  Halberstadt  organ  was,  I  have  no  douM  shoot 
it,  originally  chromatic.  The  lowest  msnnal  mi  t 
bass  keyboard  from  an  approximately  32ft.  B 
natural  to  16ft.  C.  The  highest  was  for  the  nux- 
ture,  various  pipes  of  different  but  related  pitohci 
sounding  togeuier  when  a  k^  was  pat  down, 
without  any  attempt  to  sort  them  into  vsiiou 
registers,  ai  fact,  the  first  essay  in  this  dirselion 
is  hero  seen,  in  the  speaking-pipes  in  the  front  of 
the  organ,  the  **Prmcipal,'^  as  it  wss  caBei 
being  on  the  second  or  intiarmediato  keyboard  aptn 
from  the  mixture,  and  on  the  third  or  bass  murail 
connected  with  the  larse  deep  baas  pipes  in  the  adi 
towers.  This  prindpaT was  a  4ft  stop,  the  meanie 
of  an  EngUsh  principal  of  the  present  day ;  and  it 
is  curious  that  this  old  German  tradition  has  rssllj 
been  mainteined  in  England  while  it  has  not  a 
Germany,  where  the  8ft.  foundation  reffister  is  now 
the  principal.  We  call  the  8ft.  foundation  itopi 
diapasons— that  is  to  say,  octeves  below  oar  prin- 
cipal, diu»ason  being  the  Greek  equi^Ient  for 
ooteve.  lean  hardly  accept  the  explanation  whi(& 
derives  this  nsme  from  an  organ-builder's  mie, 
inasmuch  as,  though  called  diapason,  hit  rote 
would  serve  to  measure  any  pipe  in  any  re^islir. 
I  believe  the  third  keyboard  pipes  were  originsllr 
used  for  drones,  and  to  ke^  such  notes  ooe- 
tinuoudy  sounding  was  how  pedals  first  came  into 
use.  We  call  a  drone  now  a  pedal  jpoint,  sad 
composers  use  it,  especially  for  the  tome  or  oMm- 
nant,  with  great  effect  The  Halberstadt  pedsli 
were  for  bass  notes  to  the  mixtures,  and  w«e 
mixture  notes  themseLves,  although  without  w 
highest  rows  of  pipes.  We  may  consider  the  pmi 
in  the  side  towers  were  also  upon  the  pedals ;  xm 
as  to  this  the  text  is  not  clear.  If  the  uanstt^ 
received  statement,  that  pedals  were  inventea  iv 
Bemhard,  organist  to  the  Doge  of  Venice,  inAJD. 
1470,  then  the  Halberstadt  pedals  were  no  old; 
than  the  renovation ;  but  I  think  we  may  tma 
follow  the  suggestion  of  Pnetorius  that  pedals  had 
been  long  in  use  in  Germany,  and  wera  only  intro- 
duced by  Bemhard  at  that  date  into  Italy.  Thar 
were  not  generally  adopted  in  other  parts  of  Italy, 
or  in  England  either,  until  the  present  centoxy. 
The  oompam  of  the  Halberstadt  pedals  was  Qotvgi 
octave:  B  natural,  C,  C  sharp,  D,  D  sharp, Ej;, 
Fsharp,  G,G  sharp.  A,  and B flat  WelsMnnom 
Schlick  that  B  fiat  had  been  the  highest  pedal  m 
and  some  inconvenience  had  been  caused  to  oigaaim 
by  ohanging  this  note  to  B  natural. 
Now,  the  Halberstadt  k^s  were  vesy  wide,   w 

the  two  upper  keyboards  4in.  from  centre  to  senwa 
of  each  key,  with  chromatio  keys  2in.  wide.  piMSd 
2|in.  above  the  diatonic.  The  keys  of  tiie  two 
discant  manuals  were  rounded,  but  in  ^^^~ 
keyboard  they  were  square.  I  am  indebted  to 
Dr.  Hopkins  for  these  measurements,  which  an 
ffiven  in  Ids  valuable  article  upon  the  organ  in  Stf 
George  Grove'a  dictionary,  and,  I  presome^  ars 
fonnaed  upon  Preetorius's  text  and  dramg** 
There  could  be,  with  this  keyboard,  Ho  ouestioii  d 
stretching  an  octeve  with  the  extended  hand,  or 
even  more  than  a  major  third,  and  what  we  oui 
fingering  was  entirely  out  of  the  question.  Tds 
organist  used  the  side  of  his  clenched  hand  to  depn* 

I  w^'  now  briefly  show,  from  Praatorius,  ths 
gradual  upward  extension  of  compass ;  bat  for  a 
fong  while  the  B  natural  in  the  ban  def  remained 
the  starting  note,  according,  as  I  have  said,  to  tsa 
old  Greek  scale.  It  would  appear  that  the  pitdiox 
the  renovated  Halberstodt  organ  was  about  a  ksm 
above  our  medium  pifoh  of  C,  628  double  v^bratiOTJ 
a  second ;  but  the  pre-Beformation  B  natursl  was 
a  fourtii  higher  than  this  Halberstadt  pitch,  as  ^ 
the  caee  in  the  old  Magdebnzg  org^  which  WM 
still  remaining  in  Pnetorius's  tiime.  wehayesMD 
that  the  Halberstadt  organ  had  no  higher  k^.t^ 
the  old  Greek  A  in  &e  trebie  dJ.  PisstM^ 
desoribea  the  keyboard  of  the  church-organ  ot  0^. 
Egidins,  at  Brunswick,  the  date  of  which  ^ 
▲  D.  li5C,  as  permitting  the  stretch  of  a  fil»5 
instead  of  a  major  \huL  as  at  Halberi(adt  ^ 
gives  a  drafring,  but,  unfoitnnately,  not  the  000- 
pass  of  the  Brunswick  keyboard ;  Imt  be  dotf^ 
another  organ  of  the  same  period,  that  oc^ 
Salvatoc.  at  Vienna.  In  this  the  manual  ecB9^ 
extended  to  C  in  the  treble  (def;  thepedAls^^!? 
Halberstadt  An  undated  organ  at  Hind^fi;^ 
keys  2^.  wide,  according  to  FMston^*  0^ 
measurement,  had  the  same  eompa— 1 1*°*^  '^ 
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aaaial,  m  this  Voietiaa  omni.  The  next  quoted 
tf hDBWAa the  ocgaii of  StSebald,  at Koremberg. 
Hoe  the  pedtla  went  down  to  the  lower  A  of  the 
bifl  def,  the  "  Gteek  proalambaaomenos."  with  B 
fiilalfo  added;  hat  the  manual  kept  to  the  normal 
Bsttoia],  asoending,  howeTer,  to  treble  def  B. 
isothet  by  the  same  builder,  Heinrich  Traxdorff, 
mi  IB  the  Church  of  Our  Ladv  at  Nuremberg, 
trithoat  pedali,  and  only  aaoendmg  in  the  manuSl 
lothifialbentadtA;  but  he  introauoed  the  oetave 
nfofev  m  the  St.  Sebald  organ  and,  preaumablj, 
jDthflL  in  addition  to  the  already  aepaxated  ptin- 
dpiljtiie  mixture  remaining  as  the  Hinteraats  or 
mk  organ.  A  further  eztenaaon  waa  made  by 
Ml  and  Malner  in  the  oxsan  at  Mildmberg,  where 
fti  maanal  waa  adTaaoed  to  the  hifdier  F  of  the 
Mile  def,  the  loweit  baaa  key  atill  remaining  B 
oitaial  hot  the  pedal  starting  from  A,  and  from 
Ihnes  to  the  A  abore,  a  chromatic  octave.  We 
«»  BOW  Bearing  the  period  of  a  great  change  in  the 
oigiia  kejboard,  when  Conrad  Jootenbiirger  buUt, 
iMi.i>.  1476,  the  great  organ  at  Bamberg,  with 
Mtf  eampaas,  but  to  change  it  eighteen  years 
iite-that  IS,  in  A.D.  1493— to  the  '*  longmeasure" 
■  the  baasL  for  the  pedala  F,  <]t,  A,  B  flat  and 
Ask  fiOB  B  natural,  chromatically,  to  the  B  flat 
ihDTs  the  baaa  daf,  altogether  an  octave  and  a 
fruth ;  and  for  the  TnanuaTa  from  the  same  F  below 
ftebiM  def  to  A  above  the  treble,  three  octaves 
aid  a  third.  The  width  of  the  keys  was  gradually 
kng  lawned  untiL  when  Cranz,  in  a.d.  1499.  built 
tbi  gtaat  oxgan  of  St.  Bhuae,  at  BrunawicK,  the 
Qitsfe  was  only  the  width  of  nine  keys  of  Free- 
tooM'stime^  when  the  octave  had  come  to  be  com- 
toMj  gzasped,  as  it  has  remained  ever  since,  by 
asfsngehAnd.  I  ought  here  to  state  the  oom- 
pwof  a  modem  German  organ,  and  will  take  that 
(rf  the  great  organ  of  Ulm,  built  by  Walcker  of 
ladwiipbarg,  and  accounted  one  of  the  finest 
Oansn  instmmente.  The  manual  keyboards,  three 
a  aonber,  go  from  0  below  the  bass  def  to  F 
afevs  the  treble,  64  notes,  and  the  pedala  from  the 
oetm  lower  C  to  D  in  the  baaa  def,  27  notes, 
laige  onana  built  in  this  country  exceed  this  com- 

K  Messrs.  Hill'a  Sydney  organ  has  five  octaves, 
C  to  C,  on  all  five  manuals  61  notes,  and  pedals 
tettCtoF,  SOnotes. 

Iram  the  end  of  the  fifteenth  century  the  drone 
ka  notes,  as  tonioa  or  dominanta  to  an  octave 
i|B^  appear  to  have  got  the  better  of  the  soho- 
hltie  tatiachordal  idea  of  the  scale.  Where  the 
kB|meaaiire,  aa  it  may  be  called,  to  the  low  F  was 
artcsmed  out  on  the  keyboard,  it  was,  in  fact,  as 
k  li  possible  by  substitution  of  pipes.  The  B 
situai  key  served  no  longer  for  that  note,  but  for 
IhiGhelow  it,  the  C  ahaura  key  doing  dnty  for  A, 
aai  the  B  sharp,  when  not  retained  iot  £  flat,  for 
Btttoial!  but  aa  this  waa  hardly  a  drone  note, 
B  flat  waa  often  preferred.  This  waa  the  short 
■anaie-for  300  yeara  the  well-known  "abort 
«Un/*  In  Italy  the  dtort  octave  has  remained 
j^Bp  to  the  present  time,  but  generally  with  E 
nrtts  apparently  lowest  key,  which  really  sounds 
(^ aFihaip  sounds  D  and  G  sharp  E ;  ndther  of 
iai  chromatice  being  good  drone  notes.  Long 
teapqMs  may  be  obssorved  in  picturea  in  whi(£ 
m  npresoDted  the  old  portatifi,  or  prooessionai 
aVUL  aa  in  the  Orcagna  attar-piece  and  the 
^^saa  fourteenth,  oentiuy  miniature  I  have  men- 
kmd.  I  can  give  many  exainplea.  And,  in  the 
Oioilia  pand  by  the  Van  Bycks,  painted  for  the 
Qunth  of  St.  Bavon,  Ghent,  but  now  at  Berlin,  a 
pativsoc  smaUohapei  organ  is  painted  in  the  moat 
n&tfe  maimer,  and  the  loweat  note,  D,  haa  a 
fMBlkay  Btoated  bdow  the  keyboard  at  tiie  left- 
■ded^  while  above  thia  key  there  is  a  latch  the 
M^posnhle  use  fox  whieh  could  have  been  to  fix  a 
nna.  Periiape  the  deep  dronea  came  later  into 
nttdhiudiorgana  on  accotmt  of  the  greater  coat 
dtte  deep  base  pipea. 

The  cidaC  advocate  for  the  extended  introduction 

« the  swdl-box  in  thia  country  is  Mr.  G.  A. 

who  has  not  only  urged  it  on  logical 

in  his  treatiae  on  *'  Concert,  Church,  and 

-  -  Organs,"  publidied  in  the  columns  of  the 

WasslCscHAino  (1886-88),  andhis  recent  lectures 

« the  "  Swdl  in  the  Organ,"  but  haa  practically 

P^tte  great  advanta^  to  be  aeoured  by  the 

»ilt|ligation  of  enoreasive  departmenta  in  the 

^Va.  About  twenfy-five  years  ago  he  achemed 

*Ba  CQDitnicted  hia  own  onamber-orKan,  which 

JMvhea  finidied,  and  still  remains,  for  its  size, 

eiVQit  flexible  and  expreadve  pipe-organ  existing. 

Vifltt  eaafly  be  undentood  when  it  is  known  that 

«Uf  ttsnineteen  apeakiiiff-atopa  fifteen  are  ren- 

gdeiptnaiire  by  being  Indoaed  in  awdl-boxea. 

2^,^^*<JMdw  dividona  of  the  great  organ,  on 

^ijmr  daviat,  asa  indoaed  in  two  independent 

Mtees ;  the  only  atop  here  unindoaed  being  the 

ni^^yrande  (ofmsi  diapason  8ft.)    The  upper 

*  aoB  Bunual  being   entirdy  expreadve,   the 

2P^  ezpresdve  effects  and  nuancss  secured  by 

JiMMsas  is  remarkable,  while  the  tone  qualitiea 

*«>  ^   remain   unaffected.     Mr.   Auddey 

JJVadvoQatca  indosmg  a  portion  of  ike  pedal- 

^>hiinake  the  baaa  alao  expreadve.    Amongst 

J^^^dan  of  the  pfeaent  time,  Mr.  Booaevdt, 

rj***  jM:,  makea  the  peatest  uae  of  tiie  ewell- 

^  «« iartaeoB,  in  hia  organ  recently  erected 


in  the  Auditorium  at  Chicago,  he  haa,  out  of  ita 
e^hty-six  manual-speaking  stops,  rendered  seventy- 
nine  expreadve  by  indosixig  them  in  five  separate 
swdl-boxea. 

The  aolo  organ  ia  quite  modem.  Ita  introduction 
ia  attributed  to  the  late  Ga^aille-Coll  in  France, 
and  Mr.  ^11  in  thia  country.  The  intention  of  the 
aolo  organ  ia  to  supply  certain  effective  reed  sto^s 
on  exceptionally  heavy  wind.  The  pedal-omn  ia 
the  general  baaa  to  the  whole  instrument,  la  the 
largest  instruments  the  16-foot  diapason  and  other 
stops  axe  doubled  by  32-foot  open  metal  and  reed 
atope ;  and  Messrs.  Hill  and  Son,  in  their  great 
Sydney  organ,  have  actually  introduced  a  64 -foot 
reed,  the  harmonics  of  whidi  blend  in  the  general 
effeoi. 

In  the  17ih  century,  and  perhaps  the  16th, 
an  interesting  offshoot  of  the  organ,  waa  the 
regal,  a  complete  reed  atop  taken  from  it  and 
uaed  aa  a  aeparate  inatmment  for  aooom^animent 
in  conventa  and  elsewhere.  These  beatmg  reed 
instruments  are  now  ver^  scarce.  I  believe  I  pos- 
sess the  only  large  Begal  in  this  country ;  it  is  an 
almost  portable  vox  Humana.  The  rend  might 
have  been  regarded  aa  the  prototype  of  the  h^ir- 
monium,  had  there  not  been  an  unbridged  ^ap 
between  the  discontinuance  of  the  regal,  wmca 
became  entirdy  forgotten,  and  the  invention  of  the 
harmonium  and  its  congeners,  which  did  not  happen 
until  the  present  oentu^  had  come  in. 

The  panofore  waa  invented  by  Cnatofori,  of 
Padua,  m  the  first  vears  of  the  dghteeuth  century, 
to  satufy  the  deacre  for  a  stringed  davier  that 
should  oombine  the  expresdveness  of  the  davi- 
chord  with  the  effeotivepesa  of  the  harpdchord ;  it 
was,  at  first  a  sufficiently  fhdle  intrument.  and  con- 
tained those  prindplea  of  reaonance— reaiatance  to 
strain  and  suppleness  of  key  action  that  still  cha- 
racterises it.  Cristofori  solved  three  important 
problems,  the  first  of  which  was  to  counteract  the 
strain  of  thicker  strings  necessary  to  withstand  the 
impact  of  hammera.  The  second,  allied  to  the 
firn,  was  to  compensate  for  the  weakness  caused  bj 
the  opening  between  the  tuning-pin  block — techni^ 
cally,  "wnst-plank" — and  this  soundboard,  im* 
perative  for  the  hammers  to  rise  to  the  strings. 
Tlie  third  was  the  medianical  control  of  the  rebound 
of  the  hammer  from  the  strings — technically, 
"eacapemei^" — ao  that  the  hammer  should  not 
block  against  the  strings  and  prevent  vibration. 
AU  this  he  did,  and  more,  for  he  invented  the 
check,  or  movable  rest  for  the  hammer^tail,  the 
dmpleat  expedimit  to  preserve  the  podtion  of  the 
hammer  for  a  repeated  blow— technically,  "  repeti- 
tion." 

The  domestio  upright  piano  is  now  restricted  to 
the  various  mod^cationa  invented  with  th«  in- 
strument about  1800,  by  Isaac  Hawkins,  and  im- 
proved some  sixty  yeara  sinoe  by  Bobert  Wbmum, 
the  general  merin  of  which  have  caused  it  to  be,  iu 
these  latter  days,  employed  in  every  piano-making 
country. 

The  structure  of  smaller  pianoe  is,  in  prindple, 
the  same  aa  the  oonoert  grand.  I  have,  in  this 
lecture,  preferred  to  deal  with  the  general  prin- 
didea  of  piano  oonatruotion,  rather  than  to  touch 
upon  debateable  pointa,  which  would  take  too  long 
to  diaonaa  and  could  haidlv  be  aettled,  inaamuch  aa 
piano  making,  like  all  ouier  n^udcsJ  instrument 
making,  is  an  art,  and  cannot  be  brought  down  to 
the  lei^  of  mere  mechanical  manufacture.  I  think 
those  who  play  the  piano  ahould  have  aome 
acquaintance  with  those  general  prindples,  indud- 
ing  that  of  sympathetic  vmration,  which  the  player 
controls  witn  uie  pedals,  a  natural  ^olian  duum 
and  prerogative  of  ^e  instrument,  divined  by 
Beethovexi.  but  the  true  use  of  which  we  owe  to 
Chopin.  Ibdieve,  if  condderation  were  given  to 
those  prindplea  more  than  it  is,  the  unreasonable 
demanoB  aome  players  make  upon  this  singularly 
respondve  instrument  might  be  reduced,  and  to  the 
advantage  of  the  cultivation  of  a  feeling  for  tone 
which  is  incumbent  upon  wind  and  other  strinsed 
instrument  players,  but  is  too  frequentiy  disregarded 
by  those  who  ]^y  the  piano. 


THE  BLUE  OF  THE  HEAVENS.* 
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-HT  ia  the  sky  blue  ?  It  may  be  thou^t 
.  ,  that  a  subject  so  continually  open  to  obser- 
vation must  long  ere  this  have  been  explained  by 
natural  pluloBophy.  But  such  is  not  the  case.  It 
is  Just  the  commonest  phenomena  in  the  preeent  day 
that  are  still  awaiting  esmlanation-- such  as  thun- 
derstorms, the  northern  ughts,  the  aodiacal  light, 
the  causes  of  stoxms,  the  formation  of  hailatonea, 
and  many  kindred  pubjecta,  under  which  category 
we  may  perhaps  daaa  the  blue  of  the  heavena. 
Natunl  philosophy  has  succeeded  in  discovering  the 
laws  of  heat,  light,  and  dectridty,  and  the  stupen- 
dous discoveries  in  those  domains  are  only  equalled 
by  their  enormous  practical  application. 
But  we  must  not  allow  ourselves  to  be  daaded  by 


•  A  leotaie  deUvered  by  Da.  J.  M.  PsmvTBB  to  the 
Assodation  for  Promotion  of  Sdentiflo  Knowledge  in 
Yienna.  (VeidneB  sor  Verbrdtnsg  Natarwusen- 
sdiatlidies  Kenstnisie  in  Wien). 


such  triumphs,  for  much  yet  remains  to  be  done  in 
the  domain  of  natural  sdenoe,  and  perhaps  the 
most  important:  the  solution  of  many  natural 
phenomena  as  they  actually  present  themselves  to 
us  in  nature.  It  may  aatoxuah  you  that  thia  haa 
not  already  been  done;  the  diiO&calty,  however, 
Ilea  in  the  anterior  complicationa  which  have  been 
the  causes  of  the  phenomena,  and  which  ncevent 
the  unreaerved  application  of  the  known  la wa  of 
the  ao-oalled  natural  foroeB--in  thia  case  of  lights 
to  their  aolution.  A  freah  and  pendatent  course  of 
inveetigation  is  needed  to  the  understanding  of 
those  anterior  complications,  in  order  to  bring  them 
into  relation  with  known  laws,  by  which  done  the 
phenomena  can  be  explained.  The  difficulties  of 
vach.  an  explanation  wUl  be  made  dearer  to  you 
when  you  condder  with  me  the  investigatioaa 
necessary  to  the  explanation  of  the  blue  of  the 
heavena. 

Let  ua  first  keep  in  view  the  facts.  On  a  fine 
doudlesB  day  the  Ocf  appears  to  us  blue.  This  blue, 
according  to  the  conditi<ms  of  the  atmosphere,  is 
subject  to  many  gradations.  The  clearer  the  air, 
the  deeper  the  blue  appeara  to  us.  On  the  other 
hand,  the  more  the  air  la  charged  with  dusL  mUt, 
or  ram,  tiie  paleri  the  blue,  until,  with  a  doudv  sky, 
be  the  cloud  covering  ever  ao  thin,  it  shadea  off 
quite  into  white.  It  ia  also  known  that  the  blue  ia 
deeper  dose  to  the  zenith,  while  in  the  horiaon, 
whoi  the  sun  is  high  in  the  heavens,  the  colour  is 
whitish— at  timesT&zdingly  white.  In  like  mannes 
observations  seem  to  have  determined  that  the  Una 
ia  of  a  fuller  deeper  hue  in  warm  Southern  dimatea 
than  in  cold  Northerly  onea ;  that  it  also  haa  a  deeper 
blue  when  viewed  from  the  heighta  of  mountains ; 
and,  again,  as  a  rule,  ia  bluer  in  the  interior  of 
continents  than  on  the  coasta.  AU  these  properties 
must  find  their  explanation  in  a  theory  ox  the  blue 
of  the  heavens,  if  it  lay  claim  to  be  a  true  one. 

The  esrliest  attempt  to  explain  the  blue  of  tho 
heavens,  it  appears,  dates  from  Xisonardo  da  Yind, 
who  advanced  the  following  theory :  Light  before 
dark  seems  blue,  and  the  greater  the  contrast 
between  light  and  darkness  the  more  intense  is  the 
blue.*  He  tiien  applies  thia  theory  to  atmospheve : 
the  blue  of  tiie  atmosphere  is  cauaed  by  the  dendtj 
of  the  illumined  aerial  bodies,  which  exist  between 
the  earth  and  the  darkness  of  space.  AtQU>snhere 
in  itaelf  is  colourless:  the  grw^ter  the  darxnesa 
behind  it  the  finer  the  blue  it  will  aasume.  Hence 
dark  mountains  in  the  far  diatsnce  appear  of  a 
bloish  tint,  while  those  on  which  the  sun  is  shining 
are  seen  more  in  their  own  colourstf 

Who  does  not  here  instinctivdy  recall  Ooethe'a 
propodtion:  ''To  the  production  of  colour  two 
tilings  are  necessary-^'^t  and  darkness,  bright- 
ness and  shadow,  or  to  make  use  of  the 
general  formula,  light  and  no  lig^t.  Light 
generatea  a  odour  we  call  yellow;  darkness 
g0n*rates    ons  we  dengnaU    bMc."X     Although, 


ongm  ox  colour— pnyaically 
theory  of  colour  that  waa  ever  evolved— ia  not  to  be 
imputed  to  hia  great  predecessor.  Beddee.  Gh>ethe 
has  developed  Da  Yind*a  conception  in  his  own 
way.  Ho  commences  his  explanatioxi  of  natural 
colour,  more  oarticularly  atmospheric,  by  phe- 
nomena viewed  through  gross  media.  The  un^ 
doubted  established  fact,  interpreted  by  Ooethein 
his  own  way,  is  aa  followa :  If  a  bright  object  be 
viewed  through  a  turbid  medium,  it  appears  jrdlow 
to  red;  if.  however,  a  darker  object  be  viewed 
through  uie  same  medium,  a  blue  colour, 
appears.  We  shall  see  later  that  this  fact  doea 
really  aerve  to  explain  the  blue  of  the  heavena. 
GK>euie.  however,  while  he  rightiy  conodves  the 
atmosphere  to  be  a  turbid  medium,  by  his  above- 
given  prindples  goes  beyond  Leonardo  da  Yinci. 
He  says :  '*  If  the  darkness  of  infinite  space  be 
observed  through  an  atmosphere  of  vapour  illu- 
mined by  daylight,  the  blue  colour  appears.  Upon 
lofty  mountains,  by  day,  the  eikj  ib  tax  intense 
blue,  because  there  is  oiily  a  thin  mist  floating 
between  them  and  the  darkness  of  apace.  No 
aooner  doea  one  descend  to  the  valleys  beneath 
thi^  the  blue  becomes  paler,  until  in  certain 
districts,  as  the  mist  increases,  we  find  it  shades  off 
into  a  Uuidi  white.}  Upon  the  blue  tint  of  distant 
mountains  his  opinion  is  the  same  as  Da  Vind^s. 

It  now  seems  undoubted^  that  a  colour  thus 
generated  must  be  purdy  subjective,  and  therefore 
only  concdvable  as  the  effect  oV  contrast  of  a  faint 
light  against  the  dark  firmament  of  space,  for, 
according  to  the  views  of  .Goethe  and  Da  Yind,  the 
light  which  comes  to  us  from  the  illusuned 
annosphere  is  really  white,  and  the  dark  back- 
ground alone  makes  it  blue ;  but  how  is  it  then 
tiiat  objects  seen  before  sunrise  and  after  sunset, 
which  only  recdve  light  from  the  blue  sW,  shpw 
a  bluish  tint,  as  the  great  master  Leonardo  da  Yind 
correctiy  teadiesP    How  explain,  as  Goethe  with 

—      -^ 

•  Trattato  ddlaPittnnt,  cxiii. 
tEbenda,di. 

^Entwurf    dner    Farbenldure:    didaktisdier    Theil 
Sinldtang. 
S  Sntwurf  einer  Farbexilebxe :  didaktisdier  Thejl,  106,  IM* 
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equal  JaiUoe  wimarki,  that  "  in  the  oamera  obscnra 
tiie  blae  iky  is  dutinoU  j  shown  on  the  white  paper 
hende  every  other  material  ooloor'*  ?  (A.A.0. 162) 
The  darkneH  of  ipaoe  oertainly  emito  no  rayi,  bo 
ttiat  if  the  xayi  proceeding  firom  the  illomined 
atmoenhere  be  white,  it  ii  impoieible  that  thej 
■faonld  ooloor  objeete  of  a  blaiah  hue,  or  produce 
Hue  in  a  oamera  obseoxa.  Thia  eeema  quite  out  of 
fhequeftion. 

Muaoke*  has  attempted  to  eetabliih  the  BubjectiTe 
theory  of  the  blue  of  the  heavena  by  a  dilf erent 
method.  His  view  is  that  it  arises  from  the  same 
eauae  as  do  blue  Shadows,  and  explains  it  hv  the 
following  obserrations.  ''When  towards  sundown 
in  winter  the  shadows  of  trees  are  oast  upon  snow, 
the  snow  takes  the  peculiar  and  distinetiTe  shade  of 
the  blue  of  the  skr.  The  faint  reflected  light  from 
the  snow  in  shadow,  as  opposed  to  the  stnmger 
reflected  li^t  from  the  illumined  snow,  produces 
this  oolour  from  palest  to  deepest  shades.''  Apart 
from  the  fact  that  the  observation  of  the  relative 
intensity  of  oolour  under  these  conditions  is  open  to 
doubt,  this  solution  dearly  tends  to  show  that  the 
light  from  the  sky  is  so  faint  as  to  produce,  as  does 
all  very  faint  light,  the  impresnon  ox  blue. 

This  viflfw  hM  been  adapted  at  much  coat  of  skill 
and  knowledge  by  Nioholf  to  the  explanation  of 
the  blue  of  the  heavens.  He  too  affirms  it  to  be  a 
vuxelr  subjective  oolour.  Every  faint  lisht  seems 
blue  to  us.  Ibe  explanation  of  this  fact  ues  in  the 
formation  of  our  ^es.  which  are  known  to  possess 
nerve  fllaments  sensitive  to  three  sevval  colours— 
red,  gnooi  and  violet.  AH  three  fllaments  are 
jointly  excited  by  every  kind  of  light,  but  in  different 
degrees,  and  the  oolour  we  see  is  the  resultant  effect 
of  these  excitations.  Even  by  white  light  these 
different  nerve  fllaments  are  variously  affected. 
The  "  viokt  fllaments"  especially  are  wy  sensitive 
to  faint  light,  vHiilst  the  red  and  green,  on  the  con- 
trary, resMin  almost  totally  unaffected.  Hence  the 
fainUr  the  n/heted  Ughtfrom  the  sky,  the  bluer  will 
ft  appear.  Thos,  these  explanations  are  based  upon 
the  faintness  of  the  light  reflected  from  the  SKy. 
But  they  axe  not  tenable. 

You  will  yonrselves  have  repeatedly  had  occasion 
to  obeerve  that  this  light  from  the  sky  is  bf  no 
means  so  fisint.  The  light  we  get  in  summer  after 
■nndown  i»  but  reileeted ;  but  the  sky  remains 
perfectly  light  for  a  long  time,  even  in  the  east, 
sufficiently  so  lor  ns  to  read  the  smallest  type  or 
follow  any  ooonpation,  while  the  sky  oont^ues  to  be 
of  a  deep  blue.  Ftother,  you  will  not  have  failed 
to  notice  that  on  flne,  dear  davs  the  sky  looks  Uue 
even  in  dose  proximity  to  the  sun,  uthough  its 
brightnees,  even  on  averting  the  dazsling  sumight, 
can  scarce  be  borne.  Tliis  proves,  without  a  doubt, 
that  everv  theory  which  takes  as  its  basis  that  the 
blue  of  the  heavens  is  to  be  ascribed  to  the  faint- 
ness of  the  light  it  reflects,  is  incautious.  Besides 
whidi,  it  is  contrary  to  obsoration  to  ascribe  eofitU 
and  brilliant  a  blue  as  that  of  the  sky  in  its  most 
perfect  development  to  the  faintness  of  the  light 
mpression.  A  very  faint  white  light  does  oertainlv 
give  the  impression  of  blue;  but  never  the  full 
radiating  blue  of  a  dear  sky. 

A  decisive  experiment  was  made  upon  this  by 
Pickering,}  who  compared  in  a  photometer  witn 
white  paper,  the  li^t  from  the  sky  with  direct 
modifled  snnli^t.  The  image  of  the  sky  was 
viewed  at  once  m  a  mirror,  but  he  had  to  turn  the 
polarimeter  until  he  had  obtained  an  eaual  degree 
of  b'ght  upon  the  illumined  i>aper  of  iky  and 
modifled  sunliriit.  He  then  found  the  image  of 
the  dtf  deddMly  Uuar,  as  long  as  be  obeerved  the 
modified  sunlight  on  the  white  paper.  He  next 
took  a  bluish  paper,  the  image  of  the  sky  still 
wmaining  bluer  tklsn  the  equaUy  bright  light  of  the 
'  sun  upon  bluish  paper.  It  was  only  on  employing 
a  decidedly  sky-blue  l>apcr  that  he  succeeded  in 
obtaining  with  equal  intensities  of  Ught  similar 
ooloura  from  the  paper  on  whidi  the  modifled  sun- 
l^ht  was  projected,  and  that  on  which  was  the 
mected  iniage  of  the  sky.  Tins  proves  that  the 
mere 


are  leeseninff  of  the  sun's  light  to  the  same  degree 
the  diffusea  light  of  the  sky  is  not  sufficient  to 
eause  the  reflected  sunlight  to  appear  blue,  and  that 
oonsequentiv  the  reflects  light  from  the  sky  does 
not  appear  blue  on  account  of  its  lesser  brilliancy, 
but  because  the  dty,  in  reality,  reflects  blue  light. 


"We  mast  therefore  consider  as  futile  all  attempts 
t6  describe  the  blue  of  the  heavens  as  a  subjective 
colour.  Of  the  several  experimental  attempts  to 
classify  it  as  an  objective  colour,  we  will  first  take 
the  simplest  It  is,  in  fact,  veiy  easy  to  aasxmie  in 
an  off-hand  way  that  air  appears  Uue  to  us  because 
it  is  blue ;.  just  as  a  blue  fflaas  looks  blue  to  us 
because  it  ia  blue ;  id  eti,  omj  transmits  blue  xavs ; 
aod,  moceover,  possesses  to  an  exoessivdy  high 
degree  the  power  of  radiating  blue.  This  view  was 
taken  by  the  great  natural  philosopher,  Ealer,{  and 
many  others  with  him,   and  revived   in   some- 

•  QdilePa  Phyrikdiidies  Wurterbndi,  18S6.  Aitikd : 
AtnuMphire  der  Bide,  p.  1C4. 

•»-  Philow>phtnd Iffsgasine,  Sthieriei,  VoL  Vni,  p.  4S6, 
sad  ZdtMhrift  far  Meteoidogia,  1680.  p.  102. 

:  Zdtwifarift  f Or  Meteorologie,  Bd.  90, 1886,  p.  164. 

lOdUees  Ihysikalisclhss  Wuvterbgflh,  Bd.  I,  p.  60S. 


what  modifled  form  by  Cbappuis.*  Chappuis 
supposes  that  osone  is  blue,  and  has,  indeed, 
proved  it  to  be  so  when  viewed  in  suffidenUy 
thick  strata.  This  solution,  however,  seems 
peifectty  untenable.  We  are  well  acquainted  with 
ooloureuand  transparent  bodies,  and  know  that  they 
manifest  the  same  colour,  whether  seen  by  reflected 
01  transmitted  light.  It  would  seem,  therofore, 
utterly  incredible  that  the  sun,  when  seen  direct 
through  the  whole  atmospere,diould  not  also  look 
blue  to  us,  in  the  sense  of  a  blue  glasi  at  any  rate, 
when  it  is  low,  and  its  light  passes  through  such  an 
enormous  «^inw»"  of  air  befon  it  reaches  us.  And 
even  if  sunligbt  be  accounted  too  intense  to  be  so 
strongly  absorbed  as  to  appear  blue,  yet  moon 
and  Stan  diould  deddedly  oe  Uue,  or  qz  a  Uuish 
tint. 

{Te  be  eenchtded.) 
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Ths  modes  of  flshing  for  oysters  are  as  various  as 
the  modes  of  rearing  and  eating.  At  Minorca  the 
fisherman  simply  dives  to  a  depth  of  70ftj,  with  a 
wdght  in  one  nand  to  cany  him  down.  With  the 
other  hand  he  picks  up  as  many  oysters  as  he  can 
carry,  and  brings  them  up  to  the  ooat. 

Lantern  Slldea.— The  Fry  Manufaeturin|(  Go. 
have  issued  a  littie  manual  on  '*  Lantern  Shdes  : 
How  to  Make  Them,"  by  A.  B.  Dreaser,  which  will 
be  useful  to  all  who  desire  to  prepexe  their  own 
dides  upon  gdatino-bromide  plates.  The  *'  manual " 
is  one  m  Fry's  photographic  series,  and  is  filled 
with  really  practical  matter.  Anyone  ought  to  be 
aUe  to  make  lantern  dides  by  fdlovnng  llr. 
Dresser's  directions. 

Printing  Witbont  Bilver.— Freparo  the  fol- 
lowing solutions:— (1)  Acetate  of  lead,  I50grm. ; 
acetic  add,  2^.c  -,  water.  4/X)o.c.  (2)  Potasdum 
iodide,  160grm. ;  water,  450c.c.  (3)  Salammoniac, 
260grm. ;  water  to  miske  a  saturated  solution. 
Float  the  paper  for  five  minutee  on  a  bath  of  (1 ), 
and  then  dry ;  next  float  on  f2),  and  again  allow  to 
dry.  Hie  paper  ii  sendtive  to  light.  An  axpoocoe 
of  four  seconds  in  the  printing-frame  suffices  to 
print  out,  but  in  diffused  light  the  time  may  be 
varied  to  a  minute.  The  image  appears  srsen  upon 
a  yellow  ground.  The  paper  should  be  slishtiy 
mmstened  befon  printing.  The  image  is  flxed  hi  a 
bath  of  fS),  and  wnen  flnidied  is  said  to  be  of  Uue- 
violet  colour.    Half  an  hour's  wadiing  completes. 


Fblllp'a  Patent  BerolTing  Orrery.— Under 
this  titie  Messrs.  Q.  Philip  and  Son,  of  32,  Fleet- 
street,  are  iotrodudng  the  patented  invention  of 
Mr.  J.  C.  Parvin  for  indicating  the  podticm  of  a 
planet,  llie  moon,  or  a  flxed  star,  and  ror  teUing  at 
what  hour  they  will  xise,  south,  and  set.  It  will 
indicate  the  phases  of  the  moon,  and  when  edipees 
will  take  place.  This  simple  invention,  in  prhiciple, 
is  exactlv  the  same  as  Philip's  revolving  plimi- 
spheie;  but  only  the  stars  forming  the  aodmcalbdt 
are  indioated  on  the  dxonlar  disc,  within  which  the 
motions  of  ail  the  planets  are  performed;  above 
this  axe  mounted  two  brass  flngen  divided  into 
degreee,  and  carxjing  pointers  running  in  a  dot. 
Both  flngars  and  pointers  can  be  set  to  any  desixed 
position,  and  made  to  revolve  across  the  horizon 
with  the  card.  It  diould  be  useful  to  many  students 
of  astronomy,  as  wdl  as  to  teachers. 

Fecundity  of  Sea  Flah.— Br.  Wemyss  Fulton 
contributes  a  raper  on  this  subject  in  Part  HI.  of 
the  "  Annual  Beport  of  the  Fishery  Board  for 
Scotiand"  of  1890,  wherein  he  states  that  the 
f  ecunditv  of  over  a  hundred  roedmens  of  fish,  com- 
prising thirty-nine  spedes,  has  been  determined. 
The  degree  of  fertility  varies  to  an  extraoxdinaxy 
extent  among  certain  fldies,  and  according  to  the 
sizes  of  the  individual.  The  ling  produces  a  greater 
number  of  eggs  than  any  other  flsh,  twenty  to 
thirW  millions  bdag  an  ordinary  average  among 
medium- sized  and  lar^  specimens.  On  the  other 
hand,  the  pipe-flsh  brings  forth  eadi  season  only  a 
few  hundreas,  the  e^  being  taken  cihaxge  of  l^ 
the  male,  which  cames  them  abontin  a  oompartinent 
dtuato  on  its  under  surface.  The  cod  produces  from 
two  or  threetoseven  or  eight  millions  of  eggs,  the  had- 
dock from  two  or  three  bundred  thousand  to  near^  a 
million,  the  saime  from  four  or  five  to  seven  or 
dght  millions,  the  torik  or  tusk  from  about  one  to 
two  or  three  milliona  In  the  berxing  the  number 
ranges  from  about  twenty  to  about  fiity  thousand, 
the  average  for  sixteen  specimens  examined  being 
over  thirty  thousand,  showing  a  condderably 
greater  fecundity  than  has  been  {[enerally  supposed. 
Amonc  fiat-fidi  the  most  fertile  is  the  turbo^  with 
from  tnree  or  four  to  nine  or  ten  million  eggs,  and 
the  least  so  the  long  rough  dab,  whidi  proauces 
from  about  thirty  to  sixty  thousand.  In  proportion 
to  its  size,  the  flounder  produces  more  eggs  than 
any  other  flsh,  the  number  ranging  from  over 
flve  hundred  uiousand  to  about  one  and  a-half 
million  eggs.  The  common  or  English  sole  is  also 
very  fertile. 

•  Oai^t«sBeados,18B0,Bd.96,p.8ll. 
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THE  pontion  of  Wolf's  oomet  at  BerHn  mid- 
night on  October  19  will  be,  acoordiag  to  ths 
epbemeris  of  Herr  Thraan,  R.  A.  ih.  40m.  27'92i. 
N.  Dec.  4'  19'  381".  It  will  then  be  at  its 
mft^imnm  brigbtnoss,  or  12*1,  as  compared  inth 
unity  at  time  of  rediscovery.  The  map  givea  ia 
the  **  Astronomical  Notes  "  last  week  showi  the 
podtion  of  the  comet  throughout  this  month. 

Herr  G.  Witt,  of  the  Urania  ObservAtoiy, 
Berlin,  obtained  an  observation  ol  Encke's  comet 
on  September  4.  He  deacribes  it  as  bright,  dif- 
fused, without  any  p^roeptible  trace  of  nadsm. 
The  perihelion  passage  is  on  October  16th,  In 
beforo  then  the  oomet  will  have  moved  intotts 
southern  bemisphero.  Ito  podtion,  acoordiii^  to 
Dr.  Bacldund's  epbemeris  for  Berlin  midiui^ 
will  be  on  October  1,  R.A.  lOh.  43m.  3s.,  K.PJ). 
74«  14'. 

Two  more  small  planets  were  discovered  br 
M.  Charlois,  of  Nice,  on  the  nights  of  Sept.  6tk 
and  llth.  They  will  rank  aa  317  and  318  in  ths 
eeneral  list,  aflsoming  that  312  is  resllj  t 
discovery,  and  not  one  of  those  minor  plineti  | 
previously  entered  in  the  list.  No.  801  has  ben 
named  Bavaria.  It  waa  discovered  by  Br.  J. 
Palisa,  of  Vienna,  on  Nov.  l6.  1890. 

In  this  month's  Knowledge  there  are  soms 
reproductions  of  photographs,  taken  by  Dr.  IAmx 
Wolf,  of  Hdddberg,  of  &at  part  of  the  Milky 
Way  about  Alpha  C^gni.  The  value  of  photo* 
ffxaphv  is  well  shown  by  these  plates,  as  it  ii 
doubtful  if  any  human  eve  could  detect  the  itan, 
even  with  a  more  powerful  teleacope. 

One  of  the  oldest  shipbuilderB— the  olded  oa 
the  dvde— andone  of  the  few  remiuning  who 
rememoered  the  growth  of  the  iron  and  steel  psxt 
of  the  buainess,  is  dead  at  the  age  of  seventy-u. 
Mr.  John  McMillan,  of  Dumbarton,  plavsd  s 
very  important  part  in  making  the  Clyos  the 
great  dup-bmlding  district  it  ia. 

The  death  is  announced  *of  Prof.  yfVDam 
Fexrel,  a  distinguished  American  sdentist,  who, 
after  graduating,  became  aaaistant  in  the  office 
of  the  **Ajmerioan  Ephemeris  and  Nautiod 
Almanac,'*  whidi  poet  he  held  lor  ten  jwn. 
Subsequently,  ontil  1882,  he  held  a  spedil 
appointment  in  the  United  Stataa  Coast  Sorm, 
for  the  discussion  of  the  tidal  observations.  In 
1882  he  was  made  assistant,  with  the  rsnkof 
professor,  in  the  Signal  Service  Buxeau,  where  he 
remained  until  October,  1886,  when  he  retired  to 
Kansas  City.  Mr.  Fexrel  invented  the  maxims 
and  minima  tide-predicting  machine,  which  is 
now  used  by  the  Amexican  Coast  Survey.  Hs 
received  honorary  elections  to  Austrian,  English, 
and  German  meteorologioal  societies,  and  in  186S 
waa  elected  to  memberahip  in  the  Nsticosl 
Academy  of  Sdencea.  Prof.  Fextel  waa  a  nstive 
of  the  state  of  Pennsylvania^  and  was  bcni 
in  1817. 

M.  Wilken,  who,  although  compantiveljr  i 
young  man,  was  wdl  known  aa  an  ethnologiiti 
is  dead.  He  was  a  Gkivemment  official  in  ths 
Dutch  East  Indies,  where  he  made  good  use  of 
his  oppoxtunitiea  until  he  reached  his  f oxty-fouxth 
year. 

The  secretary  of  the  Lisbon  Royal  Academy  of 
Sdencea,  Prof.  J.  M.  L.  Codho,  (Ued  last  Augost, 
and  the  sodety  now  officially  announce  the  fut 
He  was  66. 

A  distinguished  omitholopst  has  been  loet  by 
the  death  of  August  von  rdzdn,  custoi  of  the 
Imperial  Museum,  Vienna. 

The  autumn  meeting  of  the  Iron  and  Steel 
Institute  will  be  hdd  in  London  on  Oct.  6  and  7, 
The  programme,  which  has  just  been  issued  to 
the  mesAers  of  the  institute,  intimates  that  the 
first  day's  meeting  will  take  place  at  the  Royd 
Aiaenal,  Wodwioh,  when  two  papers  will  bo 
submitted,  the  first  by  the  Director- Genexd  ol 
Ordnance  Fac^ries,  Dr.  W.  Anderson,  F.B.S.t 
« On  the  Constitution  of  the  Boyd  Ordnance 
Factories,"  and  the  second  by  Ciapt.  Holdsn, 
R.A.,  Proof  Officer,  Woolwich,  "On  the 
Measuring  Instruments  used  in  the  Pxoof  of 
Guns  ana  Ammunition  at  the  Royd  Axaenal.' 
After  the  morning  meeting,  the  members  will  h6 
conducted  over  tSie  manimu^uxing  depaitments 
of  the  aiaenal,  and  will  be  entertained  at  londiMa 
by  the  pxeddent  of  the  institute,  Sir  Frederick 
Abd,  K.  C.B.  After  lunch  other  depaxtmenti  of 
the  axaend  will  be  vidted,  and  the  memberi  aiul 
then  aaMnUe  at  the  Pkw)f  Botli  to  witiM  W 
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fil  qiiick-flriiig  and  maGhine-gans,  expari- 
aoits  with  amokalMa  powder,  &c.  On  tiie  fol- 
lowing  day  the  ixutitute  will  resume  its  nttings 
tt  the  Institation  ol  Civil  Engineers  in  West- 
Bixiiater,  when  a  number  of  papers  wiU  be  read, 
indadiag  one  by  Sir  Henry  Bessemer,  F.R.S., 
''OatheManoxacture  of  Gontinuons  Sheets  of 
MiHnaMe  Iron  and  Steel,  direct  from  Fluid 
Msfed,"  and  another  by  t^e  Director  of  Naval 
Qniftraotion,  Mr.  W.  H.  White,  O.B.,  "On 
Dlaiirstians  of  Progress  in  Material  for  Ship- 
VuildiDg  and  Engineering  in  the  Boyal  Naval 
SxhiH&n." 

AnsshibitionheldjandBr  the  auspices  of  the 
Fhotographio  Society  of  Great  Britain,  was 
opsMd  tins  week  at  6ji,  Pall  Mall  East,  and  will 
nnsin  open  until  Not.  12. 

At  the  Boyal  Victoria  Hall  on  Oct.  6  Prof. 
T.  Hudson  Beam  will  lecture  on  '<The  Steam- 
engine,"  with  experiments ;  on  Oct.  13  the  Rev. 
(hnon  Browne  will  discourse  on  "The  Invasion 
of  England  and  Battle  of  Hastings,*'  with  illus. 
tntions  from  the  Bayeux  tapes^ ;  on  Oct.  20 
ths  lecture  will  be  on  "flowers  and  their 
Hftlpen,''  by  Mr.  J.  R.  Qreen;  and  on  Oct  27 
the  Ksv.  £.  Hill  will  deliver  a  disoourse  on  the 
Chionel  Islands. 

At  the  Oongress  of  (German  Naturalists  and 
Fbyndans  held  last  week  at  Halle,  Prof. 
Anireekt,  of  Magdeburg,  spoke  of  the  value  of 
£och*i  tuberculin  as  a  remedy  for  tuberculosii, 
iipecially  in  the  initial  stages;  and  further 
ATffred  that  it  retarded  the  progress  of  the 
finase  even  in  the  period  of  excavation.  His 
marks  were  to  a  certain  extent  endorsed  by 
?tQL  Weber,  of  Halle. 


HiUa  hoDBv  is  said  to  be  noted  for  its  purity 
lad  deHcate  flavour,  which  is  attributed  to  the 
Um feeding  on,  or,  rather,  "gathering'*  from, 
ihs  "  sulla  "  a  species  of  dover  extensivuy  grown 
k  ths  islands  known  as  "Malta.**  It  is  esti* 
stttfld  that  to  oollect  lib.  of  honey  from  clover 
62,000  heads  of  clover  must  be  deprived  of  nectar, 
ttid  8,750,000  visits  must  be  macie  by  the  bees. 


At  a  recent  meetiog  of  the  Paris  Academy  of 
SdsBoes  M.  Rommier  read  a  paper  on  a  some- 
ifbai  similar  subject — the  yeast  of  wine — the 
boQ^oet,  or  aroma,  of  the  wine  made  from 
mm  of  the  same  species  but  grown 
a  different  districts  being  quite  distinct.  The 
dancteristic  houquet  seems  to  be  due  to  the 
'iitiict,  and  wine  srom  shifted  vines  or  cuttings 
do«  not  necessarily  possess  the  special  flavour  of 
th»  original  when  planted  in  other  districts.  It 
{•known  that  the  best  wines  are  produced  from 
Sapfls  raised  on  volcanic  soils. 

Some  years  s^  Prof.  Rein  planted  in  the 
Fnakfort  botamcal  garden  some  of  tiie  trees 
from  which  it  is  stated  the  Japanese  obtain  their 
kamar or  varnish.  The  tree  is  Known  to  botanists 
tt  ths  Rhus  vemix,  and  it  appears  there  are  now 
a  healthy  trees,  some  30ft.  high.  Prof.  Rein 
kv taken  sap  from  afew  of  the  trees,  and  sent  it 
lo  Jipan  for  trial  by  native  artists.  It  is,  how- 
0TV,  almost  useless  for  Europeans  to  attempt  to 
niBpfita  with  the  Japanese  in  their  line,  but  the 
wqaer,  if  it  can  be  made  from  trees  grown  in 
wope,  may  be  used  for  other  purposes  than 
^mmhing  wood.  The  Rhus  Coriana,  or  varnish- 
^  BOWS  in  many  parts  of  what  may  be 
toiBsatheMediteiTanean  district,  and  its  juice 
M  known  for  its  deleterious,  or  injurious, 
jrapoties,  and  has  consequently  been  let  alone. 
tbaJ^ianese,  however,  seem  to  understand  it, 
ttd  it  if  certain  they  make  a  beautiful  lacquer 
arnmish  from  the  juice  of  their  trees ;  but  Uiey 
W.  the  processes  secret 

It  is  atated  that  in  some  parts  of  Australia  the 
<i{iYe-tne  thrives;  and  as  olives  are  valuable 
■tksr  preserved  or  for  their  oil^  another  industry 
vvftii  studying   is   open    to   our   Antipodean 

COQBns. 

Oilifoniia  is  turning  its  attention  to  the  study 
v^otany.  Fruit  grows  there  in  abundance,  and 
SSBB  bMn  thought  advisable  to  start  a  botanical 
w^  which  has  been  duly  instituted  under  the 
Pwodency  of  Dr.  H.  W.  Harknees. 

I^  the  Paris  Academy  of  Sciences  M.  Paquelin 
"M  pveaented  a  paper  on  a  rather  curious  phe- 
Jj^Bitton.  It  seems  that  if  a  mixture  of  hydro- 
^^Bon  vapour  and  air  is  led  over  a  specaaUy- 
^'^VA  pUtinum  appuatus  or  wire  the  metal 
JIJMalsd  slmoat  to  fusion-point,  yet  it  remains 
ypoos  if  plunged  into  water.  Suchanexperi- 
■*«  ^  aatmuly  attmok  much  attention. 


li£TTESS  TO  THE  EDITOIL 

•  a» 

[We  do  not  hold  tnmotves  rtaponsihU/or  th0  opiniont  of 
owr  eomtpondentt,  Tho  JUUtor  re^jtoeUiUljf  rofUisU  that  aU 
communieationa  thotM  bo  draton  up  as  bri^y  ao  fOBaibl€.'\ 

AU  eommiraicalioM  thould  lo  addruoed  lo  tho  Soiroa  q/ 
tko  EiroLZBH  ICaoBAino,  888,  Strand,  W.  O, 

AU  Oho^uu  and  l^ut-oJUo  Ordtn  lo  ho  mado  pagaiU  to 
J.  PAatxoBB  SowAaoa. 

*«*  In  ordor  to  /aeOitate  r^oroneOf  OorrotpondontOf  whm 
opoaJang  of  anjf  lottor  fmioutfp  motrtod,  toitt  obUge  kg 
montUming  tho  nwmbor  ^  tko  LoUor,  aotooUao  tkapagoon 
tokiok  it  appoarot 

**  I  woold  hava  averyoDa  wiita  what  ha  knows,  and  as 
mooh  M  ha  kaowik  bat  no  mora :  and  that  not  in  this 
only,  bat  in  all  otaer  labjoolii :  For  aoi^  a  peraoB  may 
hava  aonia  paitfcwilar  kaowladge  and  eapananoa  of  tha 
oatnra  of  aooh  a  panon  or  aoeh  a  f aoittam.  that  aa  to 
other  thiagia  kaowa  no  mora  than  what  avarjoody  doaa, 
and  jaL  to  aacp  a  eluttar  with  thia  Uttla  plttanoa  of  hia, 
will  undattakato  writa  tha  whdlabodjof  phyateka,  a  vioa 
from  whaaoa  great  InoonveBicneaa  deiiva  thair  originaL" 
—Momitoignfo  Mooago, 

JUPITSB  —  THB  TXIiBSOOPB  ^  TBLB- 
800PB8  AND  TBOOP8HIPB-8PA0B 
OF  VOXTB  DIKBirSIOHS— THB  EAB- 
VEST  tfOON    —    aBOOBAPHIOAX. 

ANJD    LONOI* 


TUDB8  07  THB  PBBIHBLIA  OP  THB 
PLANBTS,  ABO  THBXB  DI8TAB0BS 
FBOK  THB  8T7N— THB  81fXn>T  OF 
A8TB0N0KT— THB  VBBOK  OF  THB 
TOAD  —  STOBBKBNQB  —  VBKU8  OB 
THB  BiaKT  OF  APBIIi  IS,  178B— 
OB JBOT  -  aLA88B8  FOB  OBI1B8TXAL 
AND  TBBBB8TBIAI.  OB8BBTATZOB— 
1CI0B0800PI0  OPTIOB. 


[S2762.]~I  no  not  know  whoUier  the  fault  lias 
with  tha  sngraver,  or  printer,  or  both;  but  I  am 
sofiy  to  say  that  I  fsil  to  rsoognisa  anything  Uke  an 
aooorate  repcodaotion  of  my  sketch  of  Jupiter  on 
p.  89.  Tmprimisj,  I  drsw  the  Great  Southstn  Belt  of 
praottoally  equal  width  throughout.  In  the  next 
place,  the  ahadow  of  SatsUite  U.  followed  it  as  an 
mtensely  black  circular  spot.  In  the  third  place, 
the  Northern  Equatorial  belt  was  distinctly  darker 
than  the  Southezn  one;  and,  fourthly,  the  planet 
was  ahaded  right  up  to  its  North  Pole.  [Mr.  Stanley 
Williams  will  see  from  this,  written,  of  course,  a 
week  before  his  letter  ([32737),  on  p.  Ill,  api>eared, 
that  the  engraving  which  he  so  righteously  critidaas 
in  no  legitmiate  aenae  whatever  represents  my 
original  orawing.  Perh^M  the  latter  got  rubbed 
out  in  the  post.1 

Apropos  of  Jupiter,  there  ia  nothing  whatever 
remarnble  in  the  observation  made  by  Mr.  Middla- 
ton,  and  described  by  him  in  letter  32708,  p.  90. 
He  appears  to  be  the  possessor  of  a  good  instru- 
ment ;  but  anyone  who  owns  one  of  equal  excellence 
may  observe  transits— at  all  events,  of  the  ahadows 
—of  Jupiter's  satellites  on  any  furly  decent  night 
when  they  occur. 

I  am  writing  this  in  a  localiW  where  I  have  no 
acoeaa  to  back  numbers  of  the  BxroLZSB  MsoBAxno, 
and  hence  ahall  feel  obliged  to  "  Wega*'  (letter 
32713,  p.  91)  if  he  will  be  good  enough  to  refer  me 
to  the  volume  and  page  on  which  I  stated  "  that  to 
see  the  companion  to  Polaris  with  a  2f  in.  telescope 
a  power  of  200  would  be  neceasaxy,"  in  order  that 
I  may  verify  so  remarkable  a  statement  on  my 
return  home.  Perhm,  too,  at  the  same  time,  he 
will  give  a  similar  reference  to  the  plaoe  where  my 
aaaortion  i^pears  that  for  a  finder  you  must  have  a 
positive  eyepiece.  There  can  be  no  doubt  whatever 
that  you  ouffht  to  have  one— a  fact  which  may  be 
gathered  from  the  examination  of  the  finders  ox  the 
telescopes  in  the  first  dosen  observatories  you  enter 
at  random ;  as  presumably  their  makers  know  their 
busineas.  Of  course,  a  negative  eyepiece  may  be 
uaed,  with  ita  imperfect  foouaaing  ox  the  ^'^'iw'M 
wirea.  Savages  shave  wi^  flint  flakes— but  I 
prefer  rasora  myaelf . 

I  oongratoUte  Captain  Battersby  (letter  32714, 
p.  91)  on  having  got  his  telescope  safely  out  to 
Barbados.  Telescopes  do  bear  an  amasing  amount 
of  knocking  about.  I  have  myself  been  on  board 
of  a  "trooper"  in  company  with  more  than  one 
aatronomioal  teleaoope.  and  although  we  have,  as 
the  sailors  say,  "made  very  bad  weather,"  been 
nearly  on  our  beam-ends,  and  had  our  baths  and 
other  impedimenta  shot  bodily  out  of  our  cabins 
into  the  massroom,  and  had  many  pounds'  worth  of 
china  and  glaaa  smashed  to  atoms,  the  teleaoopes, 
aomehow,  eacaped  intact.  They  aeem  to  bear  a 
charmed  life.    In  connection   with  the  fungoid 

frowth  on  the  innde  of  the  lensss  of  the  objeoave, 
think  that  if  Captain  Batteraby  wiU  repeat  the 
appUoation  of  apirita  of  wine  on  fine  cotton- wool, 
ana  rub  hard  enough,  he  wiU  get  them  out.  Cot- 
ton-wool is  hardly  a  matsfial  that  will  affect  the 
figure  of  hia  obieoUglass. 

If  Mr.  arey  (letter  32719.  p.  92)  oairies  out  to  its 
[logical  oondusum  his  curious  hypothoaii  that  a 
I  thmg  must— or  may— exist  becansa  it "  Is  distiaotly 


shadowed  forth  bv  mathematical  equations,"  then 
we  must  not  connne  ouraelves  to  "  space  "  of  four 
dimensions,  or  of  five  or  six ;  but  must  land  our- 
selves in  the  ftrepoaterous  notion  that  "  space"  of 
fi  dimensions  is  a  conceivable  entity.  It  is  a  gross 
soleciam  and  abuse  of  lanffua^e  to  apply  any  word 
with  such  an  extremely  Mfimte  connotation  aa  that 
of  "  space  "  to  such  an  intellectual  vagary  as  this. 
I  do  not  think  that  Mr.  Orey  will  suspect  me  of 
being  one  of  those  who  decry  mathaniatics.  My 
protest  is  against  their  miaoae,  and  against  the 
aaramptjon  that  aymbols,  pure  and  simple,  must 
«r  necfuUato  have  entities  corresponding  with  them, 
on  space  of  n  dimensions  appear  to  me 
ivffdSci 


to  be  strictly  cognate  with  the  mediie^ ^ 

of  ttie  snhoonnen  as  to  how  many  angels  could  stand 
en  ttie  noint  of  a  noodle. 

If  MrTOarside  (query  75317,  p.  97)  can  beg,  buy, 
or  borrow  a  celasttal  globe,  he  wiU  be  able  to  dear 

at  what  puaslea  him  in  connection  with  the  Harvest 
oon  much  better  than  he  could  from  any  diagram, 
and,  notably,  from  such  a  one  as  he  aaks  for.  In 
fact,  a  very  little  attention  may  enable  him  to 
understand  the  matter  without  any  diagram  at  aU. 
When  the  moon  is  in  that  part  of  her  orbit  which 
makes  the  least  angle  with  tne  horison,  she  risssfor 
some  ni^ts  running  at  nsMly  the  same  time.  Now 
this  part  of  her  orbat  lies  in  the  neighbourhood  of 
the  so-caUed  First  Point  of  Azies,  and  as,  of 
course,  the  moon  traveraea  it  at  every  lunatioo,  this 
~  enomenon  of  her  rising  at  xtearly  the  aame  nour 
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'or  a  few  nights  hMpens  regularly  once  a  month. 
But  the  moon  ia  fuliwhsnshe  is  in  the  opiate  aide 
of  the  heavens  to  the  sun,  and  as  the  sun  »  only  in 
Libra  (180"  from  Aries)  at  the  date  of  the  autumnal 
equinox,  it  is  (mly  at  tnat  time  that  she  can  be  f  uU 
in  Aries.  We  notice  the/w// moon  risiug  at  neariy 
the  ssma  time  for  three  or  four  oonsecntive  nights, 
but  p^  no  attention  to  it  doing  so  when  it  is  only 
a  crescent.  There  is  no  mystery  in  the  matter, 
nor  does  the  harvest  moon  differ  from  any  other 
moon  save  in  being  full  in  a  partionlar  part  of  tha 
sky. 

Mr.  Collins  (query  76820,  p.  97}  will  find  a  taUa 
at  tha  and  of  Iioomia's  "  rraotieal  Astronomy." 
givbg  the  length  in  feet,  and  dedmala,  both  of  a 
degree  of  the  meridian  and  parallel,  for  every  lO' 
frmn  tha  Bquator  to  the  Pole. 

Being  fkr  away  from  my  own  (or  any  other) 
books,  1  cannot  answer  Mr.  Moor's  quay  (75338) 
on  p.  98  at  present ;  but  will  see  on  my  return  home 
what  data  are  available  for  giving  him  the  co- 
ordinates of  the  nlaneta*  perihelia.  But  I  oan  say 
offhand— and  witnout  any  book  at  all— that,  calling 
the  earth's  mean  diatanoe  from  tha  sun  1,  that  en 
Yenna  is  most  decidedly  not  -38709,  &o.,  but  '72833 
or  thereabouts,  for  I  will  not  trust  my  memoiy  to 
more,  if  to  as  many,  decimal  plaoaa. 

I  ttiink  that  if  <<  Buffer'^  (query  76349,  p.  98) 
will  procure  Prof.   Young'a  masteily   "Qanenl 
Artrdnomy,"  and  carefuUy  read  it  thronj^,  he  will 
have  obtained  as  comprehensive  a  view  of  the 
sdenoe  aa  he  will  ever  be  likely  to  gather  from  any 
singde  book.    If  now  he  wianes  to  enter  into  the 
subset  of    praotioal    and    spherical    astronomj, 
Locnnis's  "Practical  Astronomy  "  urill  supply  hun 
witti  an  admirable  manual.    Me  will,  <»  course^ 
need  a  good  volume  of  logarithms:  perhapaBruhns's 
is  the  Mst.    To  aoouire  a  knowledge  of  the  face  of 
the  tkj,  nothing  wul  help  him  more  than  Proctor's 
"Star  Atlas."    Cottam's  is  very  beautiful^ but  is 
confined  to  stars  visible  only  m  these  latitudes. 
Aa  a  w<nk  of  instruction  and  reference  in  viewing 
the  heavenly  bodiea,  it  would  be  difficult  to  sur- 
pass Denning's  "Telesoopic  Work    for  Starlight 
Evenings."    FinaUy  a  "  cheap*"  telescope,  means 
in  an  overwhelndng  majority  of  caaea,  a  "nasty  " 
one.    A  firBt-dass  Sin.  teleaoope,  is  worth  half  a 
dozen  low-nriced  4in.  ones,  so  that  "Duffer"  will 
find  it  the  falsest  of  false  eoonomy  to  buy  an  instru- 
ment hy  any  one  but  a  leading  maker.    By  the 
time  that    my    querist    has    mastered    Toung, 
Denning     (or    Webb's    "Celestial    Objects    for 
Common  Telescopes  "),  and  Loomis,  he  will  be  in  a 
position  to  deode  for  himself  what  branch  of 
astronomy  he  would  most  like  to  pursue,  and  the 
best  method  for  him  to  adopt  in  pursuing  it.  I  may 
add,  for  his  information,  that  £lo  ought  to  provide 
him  with  a  telescope  and  all  the  books   I  have 
mentioned. 

I  was  rather  surprised  to  gather  from  your 
"  Scientific  News  "  on  p.  110,  that  the  venomous, 
or  rather,  irritant  nature  of  the  secretion  of  a  toad's 
akin,  haa  recently  been  the  subject  of  diaoussion, 
inaamudfci  as  I  imagined  that  this  peculiar  propacty 
has  been  a  matter  of  common  knowledge  or 
experience  vrith  every  country -bred  dog  from  time 
immemoriaL  Nothing  is  more  curious  than  to  note 
how  a  dog  will  avoid  a  toad :  as  if.  perchance,  in 
his  puppyhood  he  ahould  f oouahly  oite  at  one,  the 
profoae  aalivation  and  foaming  at  the  mouth 
referred  to  by  Dr.  Guthrie  supervenes  at  once.  I 
do  not  remember  to  have  noticed  the  vomiting.  But 
my  point  ia  that  the  irritant  character  of  the 
cutioular  secretion  of  the- toad  seems  to  have  been 
treated  either  as  a  new  diacovery  or  aa  a  matter  for 
diseusaion :  whereas  it  haa,  so  far  as  I  know,  alwaya 
been  familiar  to  everyone  who  has  been  Drougnt 
into  contact  with  toads  at  aU. 
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AND  WOBLD  OF  SdENGE:    No.  1384. 


,  Oct.  2,  lg91. 


The  veiy  enggestiya  letter  (32756^  of  Mr.  BraUne 
Soott,  on  p.  114,  deserves  more  oonsidentioii  than  I 
can  giTe  to  it  here;  but  on  my  return  to  my  books  I 
will  caloolate  the  aamnth  of  the  point  of  sonriae  at 
Stonehenge  for  varions  epochs.  In  order  to  ntiliae 
each  caloolalions,  however,  it  will  be  essential  to 
know  the  preoise  oearing  of  the  monolith  from  the 
so-called  *'  altax- stone,"  and  perhaps  Mr.  Bacon 
may  be  able  to  obtain  this  eitner  by  the  aid  of  a 
prismatic  compass,  or  (should  he  possess  it)  a 
&eodoUte. 

As  will  be  gathered  from  what  I  have  said  above, 
I  am  away  from  aU  my  books  and  meansof  reference, 
■0  cannot  posdblr  reply  to  q[ueiT  75364,  p.  1 18.  If, 
however,  Mr.  Mnnro  can  get  nold  of  the  Nautical 
Almemae  for  1782,  he  can  m  once  find  out  for  him- 
self whether  Venus  was,  or  was  not,  an  evening 
star.  Bv  the  bye,  I  foijget,  though/in  what  year  the 
publication  of  our  National  Ephemeris  commenced. 

In  reply  to  query  7/5391,  p.  119,  Mr.  Strother  can, 
of  course,  use  the  obieot^lass  of  his  transit  instru- 
ment in  another  tube  for  ordinazr  astronomical 
purposes— always  assuming  that  it  u  a  good  one, 
and  defines  dearly  and  sharply  without  any  fringe 
of  colour.  He  must  by  no  means  remore  either  of 
the  lenses,  tJie  object  of  the  third  one  being  to 
correct  what  is  known  as  the  secondary  spectrum, 
and  to  render  the  combination  more  purely  aohro- 
matio.  There  is  no  difference  whatever  between  a 
marine  and  a  land  tdeeoope.  each  consisting  of  an 
achromatic  object-glass,  with  a  four-lens  erecting 
eyepiece.  No  optiaan,  as  a  rule,  takes  as  lAuch 
pains  with  the  ODJeotive  of  one  of  these  hand  tele- 
scopes  that  he  does  with  one  constructed  for  astro- 
nomical purposes,  and  hence  they  are  generally  not 
veiT  satufaooxy  when  used  on  the  heavenly  bodiss 
witn  a  Huvgheman  evepiece.  Tlie  Jones's  fiourisned 
at  tiie  begmning  of  the  present  century,  and  wero 
well-known  opticians.  In  the  days  of  my  youth  I 
possessed  a  small  tranBit-drde,  or  rather,  altazi- 
muth, of  their  make.  It  was  a  very  nice  little  in- 
sbniment. 

"  A.  P.  0."  (Query  76402, p.  119)  wiU  flnda reply 
to  his  question  aoove. 

If  we  suppose  that  the  images  formed  in  the  focus 
of  "  ^n>'s  "  microscopic  objectives  are.  as  he  says, 
magnified  21,  41,  and  81  times  respectively,  then  as  a 
lens  of  lin.  in  focus  is  popularlv  supposed  to  mi^nify 
10  diameters,  one  (equivalent  to  his  2in.  and  lin. 
ey^ece)  of  I'33in.  in  focal  length  would  magnify 
r5 ;  so  we  say,  7*6  x  21,  7*6  x  41.  and  7*6  into  81. 
which  we  diaiU  find  will  come  out  157*6,  307*6,  and 
607*5  respectivdy.  No  two  English  makers  con- 
struct their  A,  B,  and  C  eyepieces  of  the  same  focus. 
So  that  the  concluding  psxt  of  "  Tyro's 


unanswerable. 


query  IS 


A  Tellow  of  the  Bosral  Astronomical  Society. 


[32768.]~Thsbs  is  a  derical  error  in  my  letter 
32734,  p.  Ill),  which  it  may  be 


Tbe 


Sal 


not  on  June  1, 1891,  as  stated. 
The  period  of  rotation,  9h.  55m.  18*3s.,  which  I 
ve  for  this  marking,  corresponds  very  nearly  with 
at  derived  from  otner  features  in  the  same  nemi- 
spheze.  and  thero  is  no  doubt  that  this  rate  repro- 
sents  the  motion  of  a  current  operating  over  a 
considerable  extent  of  S.  latitude.  Various  observers 
have  determined  rots^on  periods  differing  very 
di^tly  from  that  of  the  conspicuous  streak  now 
viable,  and  it  may  be  interesting  to  quote  these : — 


ha  m*   s. 

9  55  17*6  Sdirotezv 

965  20  Lc^ise. 

9  ^  17-2  Schmidt. 

9  66  23  Trouvdot. 

9  56  16  Trouvdot. 

9  bb  21*6  Williamfl. 

9  66  11-8  Williams. 

9  66  17*8  Williams. 

9  56  17*9  Benniog. 

9  ^  18-2  Denning. 


A  break  in  a  dark  streak, 

lat.  20*  8. 
Dark  straak,  Ut  30»  S. 
A  marking  S.  of  the  great 

S.bdt. 
Grey  bdt  S.  of  red  spot. 
Gkeat  grey  spot  in  sa 

■one  as  last. 
White  spot  in  lat  SO"*  S. 
Dark  spot  ditto. 
Ditto         ditto. 
Short  bdt  in  ditto. 
Bright  spot  in  ditto. 


The  mean  of  the  10  values  is  9h.  66m.  18s. 
Bristol.  W.  F.  Denninir* 


THB  AIXaUST  PEBSEIDB. 

r32764.]— Axx  who  are  interested  in  meteor 
radiants  will  thank  Mr.  Booth  for  his  researches  on 
the  subject  and  the  publication  of  them  in  your 
columns.  They  certainly  go  a  connderable  dis- 
tance towards  proving  a  shiftinff  of  the  radiant, 
but  they  can  hardly  oe  reconoled  with  previous 
observations,  unless  the  radiant  varies  from  year  to 

Sir,  as  weu  as  from  da]^  to  day.  Mr.  Dennins 
ds  a  shifting  in  Dedination  as  well  as  in  BaglS 
AMendon,  whereas  Mr.  Booth  found  the  Declina- 
tion consnmt  throughout  his  observaticms.  In  1878 
]£r.  Denning  found  a  radiant  of  32*  -t-  63*  from  a 
rich  d&ower  of  53  meteors  on  the  30th  of  July,  and 
could  hardly  have  been  mistaken  in  the  case  of  so 
fine  a  shower ;  while  Mr.  Sherwen  now  finds  28*  -h 


57i*for  the  same  date— a  very  condderable  vari- 
ance. It  is  to  be  noted,  too,  that  concurrently  with 
this  fine  shower  from  32°  +  53*  at  the  end  of  July, 
1878,  Mr.  Denning  noticed  another  from  43"  +  58*, 
very  near  the  prmdpal  August  radiant.  Meteon 
from  near  this  point  wero  also  observed  at  the  end 
of  July  by  Heis,  and  Heis  traced  a  large  number 
of  meteoA  observed  near  the  10th  of  August  to  a 
radiant  within  3*  of  that  observed  by  Messrs.  Booth 
and  Sherwen  at  the  end  of  last  July.  The  whole 
question  requires  further  discussion,  and  I  hope 
some  of  the  mathematicians  who  take  an  interest 
in  the  subject  will  inquiro  what  phynoal  connection 
among  the  various  meteors  would  produce  such  a 
shifting  as  appears  to  have  been  obswved.  Whether 
the  various  observed  radiants  bdong  to  tiie  same 
shower  or  not,  will  depend  in  a  great  measuro  onthis 
connection. 
Dublin,  Sept  26.  W.  H.  8.  Moaok. 

[32765.]— Iif  repl7  to  Mr.  Booth's  letter  ^32741). 
the  podtion  and  radiants  given  by  me  were  o  otained 
by  ine  naked  eye  during  the  progress  of  the  shower 
or  diowers ;  and,  as  I  was  watchmg  the  phenomena 
for  nuwards  of  two  hours,  I  do  not  think  I  was 
mistaken.  The  three  radiants  were  fairly  in  line 
with  one  another,  and  wero  all  wdl  marked.  The 
shower  to  the  left  was,  no  doubt,  from  the  well- 
known  radiant  near  p  Camdopardus  (vide  '*  Cham- 
bers," p.  766).  I  can  only  say  I  endeavoured  to 
give  the  facts  and  podtions  as  accnratdy  as  posdUe, 
and  if  they  do  not  oonfdrm  to  theory,  why,  let 
theory  conform  to  them.  I  do  not  see  why  eye- 
diartmg  at  the  time  should  not  be  as  accurate  as 
pencQ-diartiog  afterwards.  I  eschew  the  question 
of  the  diifting  of  the  Fendd  radiant,  as  being  at 
preaent  altogether  beyond  my  depth ;  and  I  would 
not  presume  to  f  oroe  new  wine  into  old  bottles  until 
better  informed.  Meantime,  I  accept  the  fact,  and 
have  n6  doubt  it  wiU,  in  due  course,  recdve  a  satis- 
factory expWy^'vti^i. 

Dublin,  Sept  26.  W.  H.  Milllgan. 

THB  OANAUSI  OH  KABS. 

[32766.1— Lb8  correspondents  de  <*  1*E.M."  qui, 
essayant  de  d^xnoUr  les  rdaultats  de  M.  Sohiapa- 
reUi,  sont  anim&  du  d^sir  de  faire  mieux  qu^un 
auBSi  grand  observateur,  ambition  que  I*on  trouvera 
peut-etro*  trds-louable  devraient  se  montrer  mieuz 
au  courant  des  travauz  de  Gastronome  Italien. 
L*un  d*euz,  par  ezemplef  n'est  pas  capable  d'iden- 
tifier  la  carte  de  M.  Schiapardii  avec  cdle  de  M. 
Green:  c'est  cet  excellent  ami  de  la  v^rit^  qui 
s'appeUe  "  F.B.A.S.*'  II  est  &  plaindro,  car,  d  la 
passion  ne  Taveug^t  pas,  n  reoonnatirait  que  la 
csxte  de  M.  SchiaparsUi  est  presque  une  photo- 
graphic de  Mars  et  renferme  avec  un  peu  plus  de 
nettet^,  il  est  vrai,  tout  ce  qu*on  voit  dans  oeUe  de 
M.  Ghnen,  avec  qudques  petites  choses  en  plus  par 
dessus  le  marche.  L*auae  correspondant  i^ore 
que  M.  Schiapardii  a  vu  les  lacs  doubles,  et  il  n'a 
jamais  en  tout  les  veux  qu'un  seul  desdn  de  cet 
astronome.  Malgre  cela,  il  n'est  plus  permis, 
d'a^r^  ces  mosdeurs,  de  rien  de  douoler ;  partout 
oil  il-y-a  d^boublement  il-y-a  illudon,  diplopia 
astigmatisme,  ar^omanie,  ou  qudquechose  de' 
pardl !  On  fr^mit  en  pensant  que  peut-^tro,  dans 
un  avenir  prochain,  ils  £tsndront  leurs  condudons 
aux  ^toiles  doubles  et  d^montreront  aind  I'inanit^ 
des  immenses  travaux  ex^utes  depuis  nombn 
d'annles  dans  oette  bcanche  de  la  sdence  par 
qudques  halludn^.  Or.  F.  Terby. 

THE  DOTTBIiB  LAKBS  OB  ICABS. 

[32767.]— SnroB  writing  my  last  letter,  I  have 
seen  several  drawings  by  Prof.  Schiaparelli,  show- 
ing the  famous  ** double  lakes"  of  Mars.  The 
markings  to  which  this  pompous  name  has  been 
given  aro  nothing  but  a  mere  widening  of  the  eanalt 
themeelveSf  and  bdng  part  and  pared  thereof, 
duplicate  according  to  the  same  optical  law.  llie 
new  conundrum  of  Mr.  Williams  can  be  satis- 
factorily explained  by  what  I  said  in  my  last  letter. 

Antwerp,  Sept  26.  H.  Sohleuaner. 

WOX«F'S  OOMBT. 

J 32768.]— I  TBINK  that  Mr.  T.  Moon,  of  Hat- 
d,  Doncaster,  who  '*  could  just  get  a  glimpse  " 
of  WolTs  Gomet  in  a  finder  of  less  than  Im.  aper- 
turo,  possesses  such  an  extraordinary  instrument 
that  he  owes  to  the  maker  thereof  and  observers 
generally  that  he  should  publish  the  name  of  the 
former,  on  the  prindple  of  **  Palmam  qui  meruit 
ferat."  Fired  with  emulation  of  his  achievement, 
I  endeavoured  to  **  get  a  glimpse  "  of  the  comet  in 
my  finder,  a  very  good  one  of  l|in.  aperturo,  at 
1  o*dock  yesterday  morning,  ana  failed  utterly, 
althonrii  1  brought  0^  and  &*  Tauri,  near  which  it 
was  sSnate,  behind  one  of  the  wires,  to  obviate 
their  glare.  At  11  p.m.  the  comet  formed  nearly 
an  equilateral  triangle  with  these  two  st^rs,  (^ 
being  then  a  little  the  nearer  to  it 

At  12  d*  was  just  about  as  mudi  the  nearer,  and 
at  1  a.m.  the  three  appeared  as  an  inverted  isoscdes 
triangle,  the  baae  about  two-thirds  the  length  of 
the  Mes.    Lut  night  at  11,  tfao  oomet  ana  two 


6-mag.  Stan  (80  and  81,  I  think),  pressntedtt 
inverted  resemblance  to  the  arrsngement  of  a,  0, 
and  7  Arietis,  in  a  low-power  Add  token  xougblT. 

I  have  observed  a  manifest  nudens  from  my  flnt 
si^t  of  the  comet  in  Triangulum,  and,  like 
•«  F.B.  A.S.,"  I  faU  to  realise  the  sUted  increAas  of 
brilliancy,  very  fairt  in  a  4in.  refractor.  I  now 
sign  my  name,  of  which  I  gave  only  the  idtislt 
last  week. 

Sept  29.  J.  Bartlett. 

TBXiBBOOPBS  AND  TBOOPSHIPfl,  fte. 

[32769.]  —  Allow  me  to  suggest  to  Csptsin 
Battersby  that  what  he  takes  for  a  fungdd  growth 
between  nis  lenses  is  nothing  moro  than  Newtoa*s 
rings,  caoied  by  imperfect  contact  of  the^  two 
sumoeB. 


ICB  AOBS. 

[32770.]— Thb  two  writsn  hereon,  in  p.  112, 
might  consider,  seeing  the  present  atmosphBrsoa 
earth  is  equivalent  to  about  29-8in.  of  mercmy. 
what  if,  in  the  glacial  times,  it  wero  only  eoaivslsnt 
to  27in.  or  26in.  As  thero  seems  to  have  been  Issi 
water  than  now,  by  some  15  or  16  million  cubic 
miles,  I  can  suppose  this  was  not  the  only  fluid  that 
fdl^  but  some  air  accompanied  it  A  psm^ 
pamphlet,  publidied  by  Beeves,  185,  Fleet-stieet, 
on  *' Huxley's  Mendadty"  about  Noah's  Flood, 
maj  explain  the  event,  ftnd  how  the  gladd  sge 
suddenly  ended.  B.  L.  0. 


[32771.]--'' Siox^'b"  remarks  re  theosopfay  in 
your  issue  of  Sept.  25  do  not  take  one  very  mr*  I 
do  not  think  any  theosophist  would  allow  his  phik>- 
sophy  to  stand  or  fall  by  the  pamphlet  wheisoa 
"Sigma"  bases  his  remarks.  The  sther  of  the 
theosophist  is  in  no  sense  the  etha  of  scienoe.  For 
that  matter,  the  ether  of  sdence  is  itsdf  an  hvpo- 
thesis,  and  no  sdentific  speculation  s^pears  able  to 
asnon  to  ether  a  structuro  that  can  explain  its  pro- 
perties. Dr.  Lodge's  suggestion  as  to  the  ethered 
medium  of  thought  is  not  new,  for  Dr.  Bidisrdsoa 
propounded  a  similar  hypothesis  many  years  sgo. 
JButit  we  assume  an  "ether"  that  is  canableof 
bdng  the  medium  for  the  transmisdon  of  thought, 
or  rather  of  mental  picturee,  and  asdgn  to  it  vanoos 
layers  or  degreee  of  sublimation  according  as  it 
registers  mental  pictures,  emotions,  concepts,  and 
even  entardy  spiritual  ideation  in  exact  corrsspond- 
ence  with  the  various  planes  of  human  subjeotiTe 
action,  I  think  we  have  the  idea  of  the  »ther  of  the 
theosophist  in  its  various  degrees.  And  if  the 
registntion  and  transmisdon  of  thou^t-ptotuw 
thireon  is  not  an  absurdity,  than  neither  is  the 
re^i«btttion  of  the  higher  aegreea  of  mentd  sad 
spiritual  action. 

Sept  27.  Bemdale. 

l>lAJLLnS[at  AND  H0B0L0O7. 

[32772.]—"  G.  H.  T.,"  some  weeks  aso,  adnd 
for  a  few  names  of  writers  on  the  subject  of  disllio^* 
The  following  list  may  be  of  some  service.  It  is 
arrranged  alphabeticdly,  and  not  aocording  to  date 
of  pubucation : — 

BUgrave's  "  Art  of  Dyalling,"  1682. 
Brown's  "Horologiographia,"  I<ondon,  1671. 
Oollin's  "  Geometricd  Dyalling,"  London,  1669. 
Desagulier's  "Treatise  on  Qnomonios,"  Oxford, 

1712. 
"Universal  Dyalling,"  by  Q.  S.,  London,  1657. 
Fale's  "  Horologiographia,"  London,  1593. 
Foster's   "Elliptical    or    Admuthal    Horologio* 

graphia,"  1664. 
OoodV"  Art  of  Shadows  or  Univenal  Dialling,'' 

London,  1711. 
Leadbeater's  "  Medianio  Dialling,"  London,  1737. 
Leyboum's  "Art  of  Dialling,"  London,  1702. 
Lyon's  "  Treatise  on  BeflectiiDg  Dialling,"  London, 

1668. 
"Mechanic  Dialling,  or  The  Art  of  Shadows," 

manuscrrot,  no  date. 
Moxon's  "  Mechanic  Exercises  Applied  to  the  Art 

of  Dialling,"  London,  1703. 
Sargue's  "Universal  Way  of  Dialling,".  Londoa, 

Stirrup's  "Horometria."  London,  1652. 

Wells's  "Young Gentleman's  DuOUng,"  London, 

1726. 
Wells's;"  Sciographia,  or  Art  of  Shadows,"  London, 

1636. 

Ab  the  querist  appears  to  be  interested  in  the  sob* 
ject,  I  have  made  the  list  aa  full  as  the  souross  of 
my  information  allow ;  but  he  will  probably  And  it 
a  oifftcult  matter  to  obtain  any  of  the  books  mso- 
tioned.  A  new  edition  of  Mxe.  Gatty's  "Book of 
Sundials  "  was  publidied  in  1889,  and  this  will,  »> 


Sorologieat  Journal,  he  may  ttiero  also  find  ^ctti^f 
information,  especially  in  QieearHer  volumes.  1^ 
subject,  no  doubt,  is  interesting ;  but  in  these  dayi 
of  ue  ubiquitous  pocket- waldi  it  oumot  be  of  wf 


Oct.  2,  1891. 
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Mwi  importanM.  And,  for  my  part,  I  should  like 
nttier  to  im  mne  «iniiieiit  praohoal  man,  like  the 
Uli "Second*! Fnotioal  Watchmaker/'  oontribut- 
tBi  a  nriei  of  artidea  on  tiio  hiffher  hranchea  of  the 
ladred  art  of  horology.  Thia  wonld  benefit  a 
taiger  olaa  of  readen,  and  be  of  more  general 
inteiMt  It  la  to  be  regretted  that  there  is  not  now 
tkat  intareet  taken  in  the  nibjeot  which  was  aoeon- 
imcaonf  in  the  pages  of  "Oars"  when  '*Cosmo- 
politaa/'  '*Alfoj<M,"  and  a  host  of  others  were 
neolar  eontribaton.  The  splendid  articles  on 
<£i]ii»-Ck)ck  Makinff  which  haTS  recently  appeared 
iTB  SB  indication,  I  nope,  of  a  reviTal  of  general 
in    matters    noiological,   and    althonffh 


jflimaifly  addressed  to  amateurs,  haye  been,  I  make 
00  doatit,  read  with  interest  tij  all  readers  who 
snmembem  of  the  trade.  We  shall  hope  that  the 
<*E.M.,*'  after  so*  many  years*  silence,  will  again 
ksTsiti  pages  deroted  to  this  as  well  as  the  other 


ffff^^^ui^Tfff 


Sprixvff  Detent. 


Enrrs  fob  bbiiL-hahoebs,  bto. 

[S3773.]— I  don't  know  what  onr  friends,  Mr. 
Bottone  and  Mr.  Allsop,  will  say  to  it ;  bat  I  fancy 
our  American  friend,  whom  yon  qnote  last  week  on 
a  108,  is  exhibiting  his  want  of  real  knowledge  for 
fts  bsneflt  of  mannnd.  How  on  earth  can  it  make 
the  bell  ring  better  than  before?  Sorely  rather 
miite  the  contrary.  It  is  placing  an  obstraotion  in 
tM  way,  seeing  the  coil  is  to  oe  a  little  less  in 
isBStance  than  the  bell  coils.  Qoite  one  half  would 
bs  lost,  and  if  the  bell  would  only  ring  weak  before 
fius  was  added,  it  would  not  ring  at  all  after.  I 
iwfer  before  flaw  such  an  idea  as  this.  No  doubt 
fooeane  wHl  be  toying  it,  but,  of  coarse,  it  will  be 
ta  ntter  fafliire.  I  should  strongly  advise  our 
tiead  not  to  write  any  more  tnan  he  knows. 
Kcrer  mind  whether  it  is  from  Chicago  or  not,  as 
MQ/h  is  mmleifcding  to  those  who  know  no  better. 

South  Betford,  Notts.  Alfred  Jaokaon. 

JL  KBW  aAS-STOVB. 

[32774.]~Tbib  "new"  store  is  nothing  more 
tun  a  kmd  of  Bunsen  burner.  It  possessee  no 
nperiozity  im  warming  the  room  oyer  an  ordinary 
ni-jst,  smo»  it  does  not  alter  the  volume  of  gas 
onat.  The  amount  of  heat  produced  is  the  same 
Pettier  it  bo  need  or  not,  and  the  products  of  com* 
butiaa  are  unchanged.  Sm. 

[82775.]— It  wonld  be  a  simple  matter  to  prore 
tut  soch  an  arxangement  as  your  oorrespondent 
isfBB  to  in  letter  32764,  p.  114,  is  worse  than  use- 
1m  for  heating  a  zoom.  An  atmoipherio  burner 
iKijImg  a  mass  of  metal  is,  when  placed  in  the 
pofltion  of  a  lighting  bnmer,  matter  m  the  wrong 
pisos,  as  the  ocmyeoted  heat  produced  rises  to  the 
sdiog  and  vomauia  there.  To  wpeak  about  the 
" iatsnae heat  *' produced  is  nonsense.  Asamatter 
stfseL  the  temperature  of  an  illuminating  flame  U 
bmad  oon^Mnson  higher  than  that  of  any  atmo- 
iposrie  burner.  In  the  zone  between  the  trans- 
mat  and  white  parts  of  a  common  gai^bumer  ttie 
smscatore  ia  eloee  on— and  in  some  burners  ex« 
siHi^tfae  foaiitf  point  of  platinum ;  and  I  have 
■fMtf  repeated^  fused  fine  platinum  wires  in  a 
SDBBBon  gaa«jet.  The  temperature  of  a  good 
sfaflsphiBric  burner,  unaided  qy  air  under  pressure, 
VByiughtly  eaBeeeas  a  dear  red— the  f nsmg  point 
i(  copper.  A  proportion  of  the  heat  from  a  li|^t- 
isg  fauBDer  is  radiant  heat,  which  flies  in  all  direo- 
floos,  giving  a  very  appreciable  amount  downwards 
si  a  omiderable  distance  below  the  flame.  If  air 
M  aised  with  the  gas  before  burning,  thendiant  heat 
dnsppeais,  and  all  the  heat  rises  to  ii^tere  it  is  not 


lbs  total  quantity  of  heat  from  any  ^-bomeK 
sf  any  kind,  lighting-jet,  atmospheric  bumeri 
ttowpipe,  or  ozyhydrogBn-jet  is,  in  every  case, 
sMotely  tlie  same  for  the  same  gas  consumption. 
Ibis  is  a  natural  law  which  never  varies,  and  the 
wsot  of  knowledge  of  this  law  has  caused  enormous 
VMteof  time  and  money  of  would-be  inventors, 
vho  iffnore  ehemioal  facts  and  try  to  invent  the 
ianmnble. 

The  reason  why  diffsrent  forms  and  systems  of 
hsascs  are  used  is,  that  each  form  is  espedally 
ssitsd  to  obtain  the  best  results  for  certain  spedfio 
pefposes;  tiie  object  being  to  divert  as  large  a 
fRMrtion  of  the  energy  with  as  little  waste  as 
(wUetoone  use. 

The  ^toduets  of  combustion  from  any  gas  fire  are 
^[idlB  ai  objectionable  as  those  from  a  coke  fire,  and 
anod  drimney  is  aa  necessary  for  one  aefdr  the 
mv.  *Ko  doubt  the  absence  of  a  proper  flue  to 
thsiBs  fixe  is  the  cause  of  "Householder's  "  oom- 

Thoa.  Vletoher. 


BBBATHnra  of  a  LOOOKOTIVE. 

[32776.1— Tei  breafiiing  of  a  locomotive,  that  is 
tDngr,  the  number  of  puffs  given  by  a  raflway 
^igiae  during  its  journey  depends  upon  the  or- 
^hi Miles  of  its  driving-wheels  and  their  speed. 
Koaatlor  what  the  rate<»  speed  may  be,  for  every 
tond  of  the  driving-wheels,  a  locomotive  will  give 
iMv  pvfi^  two  oat  of  eaiah  i^Undsr,  the  cylinder 


being  double.  The  sise  of  the  driving-wheels  vary, 
some  being  18ft..  19ft,  20ft.,  and  even  24ft  m 
dreumf  erence,  altnough  they  are  generally  made  of 
about  20ft.  The  express  speed  varies  from  54  to  68 
miles  an  hour.  Taking  the  avenge  circumference 
of  the  driving-wheels  to  be  20ft ,  and  the  speed 
per  hour  60  miles,  a  locomotive  at  an  express 
speed  will  give  off  per  minute  62.  1,000  puffs  per 
hour,  the  wheel  revolving  13,200  times  in  60 
minutes,  giving  1,066  puffs  per  mile.  Therefore, 
an  express  going^from  London  to  Liverpool,  a 
distance  of  201)  imles,  will  throw  out  213,048  puffs 
before  arriving  at  its  destination.  During  the 
tourist  season  <»  1888  the  journey  from  London  to 
Edinburgh  was  aooomplished  in  less  than  eight 
hours,  the  distance  being  2,001  miles,  going  a  speed 
throuf^ut  of  60  miles  an  hour.  A  looomotive  of 
an  express  train  from  London  to  Edihburgh, 
subject  to  the  above  conditions,  willgive 423,466 
puffs.  A.  H.  Small. 

70,  Seymour-street,  Hyde  Park,  London,  W. 

OEM'S  70BUULA. 

[327770*'I  AX  obliged  to  these  gentlemen  (letters 
32747  and  32748,  p.  113)  for  th£  replies,  though 
the  second  appears  to  have  misunderstood  my 
meaning.  I  am  aware  (as  per  Colenso  and  others) 
that  4  ~  4  a  8,  and  not  4 ;  but,  presuming  the  4 
to  be  divided  represented,  say.  oranges,  I  should 
consider  the  8  stood  for  8  Aaijr  oranges,  not  whole 
ones. 

I  see  now,  however,  that  were  the  quotient  in 
electrical  calculations  to  be  of  the  same  character 
as  the  divisor,  no  reduction  of  the  res.  would 
appear  to  increase  the  current,  as  we  know  it  does ; 
for  adopting  the  orange  method,  and  lesseninff  the 
resistance  to  i^th,  would  stUl  give  us  only  4  am- 
peres; thus  ^    ■   40  tenths— Le.,  4— instead  of 

40  amperes,  the  true  amount.  Mr.  Benjamin's 
letter  gave  me  an  opportunity  of  asking  a  question 
upon  which  theoretically  I  could  not  previously 
satisfy  myself,  though  practically  I  knew  I  must  be 
wrong.  Hal  I  accepted  the  recognised  calculation 
without  endeavouring  to  underhand  it,  I  should 
not  have  troubled  **  ours  "  with  my  query. 

B.  Haurooort. 


OPIUM  IN  INDIA. 

[|32778.]— YouB  correspondent,  S.  £.  Peal, 
writing  fjrom  Asam,  denies  that  Englishmen  '*  have 
taught  the  natives  of  India  the  use  of  drink  and 
opium."  The  former  question  I  leave  to  others ; 
as  to  the  latter,  I  should  be  glad .  to  be  allowed  a 
few  words  of  reply. 

If  the  denial  simply  means  that  opium  was  known 
and  abused  in  Lidia  before  English  rule  was  estab- 
lished there,  no  doubt  Mr.  PeaTis  quite  right.  But 
the  charge  against  the  British  nuers  of  India  of 
having  greatly  extended  the  evil  by  their  poliov  is 
one  &at  rests  on  high  ofiScial  authority.  Mr. 
Heory  St.  George  Tucker,  who  was  for  a  long  time 
one  of  the  directors  of  the  East  India  Companv,  and 
chairman  of  the  Board  of  Ditectors  in  1834,  and 
again  in  1847,  in  a  note  handed  in  by  him  to  the 
Court  of  Directors,  wrote  as  follows : — 

**  Ever  since  I  had  the  honour  of  being  a  member 
of  this  Court  I  have  uniformly  and  steadily  opposed 
the  encouragement  given  to  the  extension  of  the 
manufacture  of  opium;  but  of  late  years  we  have 
pushed  it  to  the  utmost  height  ....  We  con- 
tracted burdensome  treaties  with  the  Bsjpoot 
States  to  introduce  and  extend  the  cultivation  of 
the  poppy.  We  introduced  the  article  into  our  own 
districts,  where  it  had  not  been  cultivated  before,  or 
where  the  cultivation  had  been  abandoned,  and  we 
gave  our  revenue  officers  an  interest  in  extending 
the  cultivation  in  preference  to  other  produce  much 
more  valuable  and  deserving  of  encouragement. 
Finally,  we  established  retail  snops,  which  brought 
it  to  every  man's  door." 

In  Lower  Burma,  according  to  the  evidence  of 
Mr.  BUnd,  assistant  comnussioner  for  that  province, 
as  quoted  by  Dr.  George  Smith  before  the  Parlia- 
mentary Committe  on  Indian  Finance  in  1871 — 
"Prior  to  the  introduction  of  British  rule  in 
Arakan,  the  punishment  for  using  opium  was  death. 
The  people  were  hard-working,  sober,  and  simple- 
minaed.  Unfortunately,  one  of  the  earliest  mea- 
sures of  our  administrafio^  was  the  introduction  of 
the  Abkari  (the  name  given  to  the  department 
whidi  manages  the  revenue  ^m  drink,  opium,  and 
other  poisonous  drugs)  rules  by  the  Bengal  Board 
of  Bevenue.  Mr.  Hind,  yi(ho  bad  passed  the  greater 
part  of  his  long  life  amongst  the  people  of  Arakan, 
described  the  progress  of  demoralisation.  Organ- 
ised efforts  were  made  by  Bennd  agents  (i.e., 
agents  licensed  by  the  Government  from  Bengal)  to 
introduce  the  use  of  the  drug,  and  to  create  a  taste 
for  it  amongst  the  rising  g[eneration.  The  general 
plan  was  to  open  a  shop  with  a  few  cakes  of  opium, 
and  to  invite  the  young  men  and  distribute  it 
gratuitously.  Then,  when  the  taste  was  esta- 
blished, the  opium  was  sold  at  a  low  rate.  Finally, 
as  it  spread  throughout  the  neighbourhood  the 
price  was  raised,  and  large  profits  ensued."  Mr. 
Hind  "  saw  a  iLoa,  healthy  generation  of  strong 


men  mooeeded  by  a  rising  generation  of  haggaid 
opium  smoken  and  eaters." 

I  could  give  farther  testimony  from  official 
souioes  to  the  same  effect,  ahowins  what  has  been 
the  opium  polioy  initiated  by  the  East  India  (Com- 
pany, and  zoDewed  vq^i  bv  the  Queen's  Qovemment 
m  Ladia  to  this  day ;  but  these  are  probably  as 
muoh  as  you  can  find  room  for*  In  oondnsion,  I 
will  only  add  that  we  do  not  charge  theGKrram- 
ment  of  India,  as  a  whole,  with  **  desiring  to  raise 
the  revenue  "  by  dsimoraiising  the  people.  We  do 
not  profew  to  pry  into  motives,  and  are  sure  that 
many  members  of  the  Government  are  incapable  of 
wilfully  designing  anything  of  the  kind.  But  we 
arraign  the  policy  whieh  £»  had  the  lamentable 
effeoTof  spreading  the  opium  vice  throughout  our 
Indian  Empire,  as  well  as  in  China  and  dsewhare. 
as  an  immcval  poUpy — etmtra  bonoi  fworgf— opposed 
to  thoee  good  and  just  laws  which  God  has  laid 
down,  ana  which  are  written  in  every  heart. 

Joaeph  O.  Alowander,  Secretary. 

Sodfltv  for  the  Suppression  of  the  Omum  Tnde. 
Ofuoes,  Broadway  Chambers,  Westminster, 
S.W. 


WASTED  FOOD. 

[82779.]— Ou&  querist  should  read  a  "Fongos 
Foray,"  in  the  Torkthire  Weekly  Fott  of  S^t.  26, 
1891,  and  he  should  join  the  Torks  Nataralists* 
Union^  where  he  would  enjoy  the  great  advantage 
of  seeing  spedmens  gathsred,  ana  hearing  a  lead- 
ing mycologist  describe  their  qualitiee.  ' 

Collect  au  speciee,  and  preserve  them  in  separate 
glass  bottles  of  alcohol ;  get  them  named  oy  ex- 
perts. Label  them  with  names  and  numbos,  to 
tally  with  a  book  recording  locality,  and  all  other 
particulare— i.e.,  if  you  be  enthusiastio  i^  this 
obscure  branch  of  botany. 


SMALL  GAS-BNGINBS  AND  SLEOTBIO 

LIGHTIKG. 

[32780.]- Is  it  not  practicable  for  a  small  and 
simple  gas-engine  to  be  jproduoed  at  a  cost  of  £l>  or 
£6^  that  would  work  a  ^namo  capable  of  Htf»««g 
five  or  six  lamps  of  16c.p.  ?  There  wonld  oe  an 
immense  sale  for  such  an  aitiole,  as  tenants  of  snudl 
houses  could  then  have  it  in  tiie  cellar  and  light 
their  rooms  at  a  total  cost  of  £10,  which  onUay 
hundreds  of  people  would  not  object  to.     W.  P. 

HINTS  70B  EXPBBIMBNTALI8TS. 

[32781.]— It  occurs  to  me  that  some  plan  might 
be  invented  by  which  photographic  piotarea  could 
be  obtained  from  the  mechiwiioal  acnon  of  light; 
as,  for  instance,  l^  employing  that  agent  to  regu- 
late the  deposition  of  a  powdir,  or  of  a  oondensiDle 
vapour,  on  a  flat  surface  within  an  exhausted  vessel, 
lamnot  yet  sufficiently  familiar  with  Prof.  Crookea's 
experiments  to  speak  positively ;  but  I  believe  that 
the  manifestations  of  radiant  energy  he  discovered 
were  common  to  gases  at  high  and  low  prsssure. 
though  masked  in  the  former  case  by  the  effects  of 
air  currents,  and  perhape  otherwise  modified*  What 
would  be  the  effect  of  radiation  on  solid  partioles 
suspended  in  a  gas  or  on  an  insoluWe  ^wder— 
caroon,  for  instance — suspended  in  vitnol  in  an 
exhausted  vessel  ?  Would  the  suspended  particles, 
in  any  of  these  oases,  be  attracted  or  repelled  by 
li^ht?  If  so,  I  suggest  that  experiments  should  be 
tned  with  a  vesseT  naving  a  flat  glass  bottom,  the 
image  of  some  object  being  projected  upon  the  glasiu 
so  as  to  decide  whether  the  vaporised  or  sospended 
particles  would  settle  in  various  degrees  upon  the 
more  and  less  illuminated  portions  of  the  plate.  I 
do  not  know  that  the  form  of  this  experiment  might 
not  be  modified  with  advantage.  For  insfance.jhe 
suspension  of  a  powder  in  olive-oil,  at  sevend  atmo- 
spheres pressure,  might  l)e  a  more  favourable  oon- 
dition.  The  attempt  might  also  be  made  to  produoe 
a  coloured  image,  throng  the  selective  aetion  of 
the  different  rays  of  light  upon  a  mixture  ol 
various  coloured  powders^  during  a  prolonged 
perfod  of  subsidence.  It  might  be  found  that  the 
lower  layer  of  powder,  i«e.,  the  layer  most  readi^ 
deposited,  would  be  so  diversified  as  to  interpret 
the  colours  of  the  projected  imsge  by  a  design  In 
pigments. 

Again,  suppose  a  coloiired  image  to  be  piojeoted 
on  a  lampolacked  or  other  surf aee  in  an  ex- 
hausted vessel.  This  surface  would  convert  the 
various  rays  of  light  into  molecular  disturbance  of 
the  residual  gas ;  and  the  extent  of  the  disturbaaoe 
at  different  portions  of  the  aorfaqe  would.  I  suppose, 
be  i>roportional  to  the  intensitv  and  ootour  <A  the 
impinmag  light.  Now  it  this  lampUaoked  sarfaoe 
were  toe  cross  section  of  a  bundle  of  glass^oovsrsd 
platinum  wires,  and  if  this  bundle  of  wirss»  fused 
mto  the  glass  envelope'of  the  evhansted  vessel,  oon- 
stituted  an  eleotto-negative  pole,  then  distatbance 
of  the  residual  gas  near  the  surfece  would  resalt 
also,  from  the  passage  (^  an  eleotrio  eorvent  throng^ 
it.  These  two  disturbaaees,  each  normal  to  the 
"sensitive  surface,"  must  intecfsce  with  one 
another,  and  I  should  think  it  not  unlikely  t^  the 
causa  of  the  disturbaaoe  would,  in  turn,  be  seicte^ 
on  ;—that  the  reUtkms  between  ahscapliwfc  and 
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refleetioii  of  light  at  the  larfaca  would  he  modified 
by  the  ptmute  of  an  eleetric  ourrent,  and  that  the 
inntdenoe  of  light  of  a  partioolar  ooloor  and 
inteniibr  npon  any  given  wire  of  the  handle,  would 
affect  the  eleotrio  reaatance  between  that  wire  and 
the  main  body  of  the  reiidual  gae.  It  is  obnoua 
that  any  luooenful  experiments  in  this  direction 
would  haye  an  important  bearing  on  the  subject  of 
photo-telegraphy.  A.  D. 

• 

THB  FBIKOIPIiBS  OF  EABKONT. 

[82782.1-Tkb  celebrated  theorist,  M.  F€lis, 
studied,  it  is  said,  upwards  of  eight  hundred  works 
on  this  subject  The  present  writer,  not  having 
the  like  acquaintance  with  the  litoratnre  of  music, 
is  unable  to  trace  definitely  to  its  source  the  germ 
of  the  principles  here  expounded.  These  axe  to  be 
found,  In  part,  in  the  writings  of  Morits  Haupt- 
mann  and  W.  W.  Parkinson.  The  works  referred 
to  are  not  intelligible  to  all  readers,  the  first  being 
couched  in  obscure  Hegelian  phraseology,  the 
second  presenting,  for  the  most  part,  a  mass  of 
▼ulgar  tactions.  To  Parkinson,  however,  belongs 
the  merit  of  a  harmonic  notation  of  remarkable 
olearnflBS,  by  means  of  which  the  most  complicated 
combmations  of  sounds  are  exhibited  in  orderly 
form,  Mid  their  pitches  and  progreasiTe  tendencies 
determined.  As  the  deyelopment  of  the  theory  and 
the  notation  proceed  simultaneoualy,  so  may  they 
best  be  descrioed  together. 

An  inductive  science  is  based  on  eipertment, 
from  which  the  principles  are  iufezxed :  the  remote 
oonsequencea  of  these  are  reasoned  out  m  an  orderly 
way  and  experimentally  tested.  The  agreement  of 
these  expenments  with  the  results  of  the  reasoning 
is  the  test  of  the  truth  of  the  inferred  principles. 
Commencing  the  preliminary  experiments,  n  is 
assumed  that  the  reader  has  a  general  knowledge 
of  the  names  of  the  intervals  and  the  keys  of  a 
musical  instrument,  such  as  a  pianof  ortei  or  other- 
wise the  investigation  would  be  f^  too  protraoled. 
At  the  same  time,  it  is  only  for  shortnesa  not  as 
presupposing  any  theory,  that  this  knowledge  is 
asBuined,  or  the  resultB  would  be  invalidated 
through  the  oircnlar  reasoning  involved. 

If  a  given  note  be  sounded  together  with  all 
others  successively,  sav  the  note  0  and  the  successive 
notes  of  the  chromatic  scale,  it  will  be  found  that 
certain  combinations  only  are  in  repose,  the  others 
being  dissonant  "Die  concords  with  G  are  found  to 
be  the  foUowinff  :-E  fiat,  B,  P,  G,  Aflat,  A,  and 
the  octave  0.  It  will  be  observed  that  on  a  piano 
these  intervals  are  only  approximately  in  tone; 
that  the  notes  only  stand  lor  or  do  duty  for  truly 
consonant  intervals.  The  octaves,  however,  are,  or 
should  be.  in  perfect  tune.  The  pitch  of  0  bidng 
given,  or  known,  the  rates  of  vibration  of  the  others 
can  be  measured,  and  the  ratio  of  the  intervals 
known  once  for  aD.  They  are  as  follows :— The 
nmiorthird,!;  major  third,  }:  fourth,  |;  fifth,  |; 
minor  sixth,!;  major  sixth,};  octave.  2.  These 
numerical  ratios  are  useful  as  gauges  of  pitch,  not 
as  an  explanation  of  consonance,  for  if  it  be  said 
« the  mind  deUghts  in  sounds  whose  ratios  axe  of  a 
rimple  nature,'*^ the  question  at  once  arises :  Why 
does  the  mind  rejoice  in  such  sounds  f  The  reel 
explanation  will  be  found  to  be  of  a  much  simpler 
nature,  but  must  not  be  forestalled. 

If  the  above  sounds  be  compared  with  the  octave 
c,  tiiey  will  give  the  same  interval  in  the  reverse 
order,  and  as  there  is  a  peculiar  snmmioss  of 
charaitter  in  a  note  and  its  octave,  we 
may  lor  the  present  regard  the  fourth  and  the  two 
sixths  as  "inversions'^ of  the  fifth  and  the  third, 
and  direct  our  attention  more  closely  to  these  latter. 
The  interval  of  fifth  has  a  perfectiy  definite 
character,  which  no  extraneous  ncles  can  obliterate ; 
the  two  sounds  are  heard  as  "root*'  and  fifth 
beyond  possibility  of  confusion,  as  oontnsted, 
though  consonant,  elements  of  the  intsrvaL 

The  major  third,  by  itself,  and  considered  in- 
dspendeatly  of  key,  appears  eqnal^  immadiBtely 


inteUfgible ;  the  two  notes,  however,  seem  rather  in 
agreement  than  contrasted,  the  interval  having  a 
restfnlness  and  completeness  wanting  in  the  bare 
fifth.  With  the  minor  third  the  case  is  different : 
it  has  no  repose,  it  is  not  intelligible  until  the  mind 
supplies  the  major  third  above  or  below  to  give  it  a 
meaning.  If  no  kev  has  been  previously  susgested, 
it  is  taken  to  mean  the  major  uurd  and  the  fifth  of  a 
root  a  fifth  below  its  highest  note.  It  can  only  be 
understood  when  "mediated"  l>y  ^  third  note 
sounded  or  mentally  suggested.  Thus  there  are 
only  two  concords  immediately  intelligible—the 
fifth  and  the  major  third. 

The  mental  effect  of  the  major  triad  can  now  be 
referred  to  a  mental,  not  numerical,  analysis  of  its 
intervals  ;  the  triad  G,  E,  G,  meaning  that  G  has 
a  major  third  and  a  fifth.  These  relations  are 
perfectly  compatible  with  the  concord  of  E  and  G, 
and  perfect  harmony  is  the  result. 

Let  this  chord  be  denoted  as  in  Fig.  I ;  where 
thirds,  in  perfect  tune,  stand  on  contiguous  spaces, 
and  fifths  on  spaces  next  but  one  to  each  other.  I 
fThe  relations  of  fifths  and  major  thirds  are  denoted 
in  these  diagrams  by  ties.)  We  may  suppose  a 
pianoforte  with  a  special  meduausni.  by  means  of 
which  the  tuning  of  one  note  tunes  aU  tiie  octaves 
of  that  note  at  the  same  time..  Then,  to  tune  tiie 
notes  of  Fig.  1  will  tune  all  the  G's,  £*s,  and  G*b 
on  the  instrument.  The  simplest  progression,  or 
change  of  chord,  consists  Iq  displaying  a  note  in 
new  relationships ;  the  note  G,  having  been 
declared  as  the  lowest  note  of  a  fifth,  may  now  be 
made  the  highest  note  of  another  nfth.  The  root 
is,  of  course.  F,  and,  removing  the  subject  of  our 
proposition  from  G  to  F,  we  may  now  postulate 
that  F  has  a  major  third  and  a  fifth.  The  pro- 
gression will  be  denoted  as  in  Fig.  2.  The 
S egression  may  now  be  reversed,  G  agam  assuming 
e  character  of  root.  We  may,  however,  instead 
of  changing  the  subject  G  to  F.  retain  the  G  under 
a  totally  new  light.  Instead  of  positing  that  G  has 
a  major  third  and  a  fifth,  we  may  show  C  to  be^ 
major  third  and  a  fifth,  Fig.  3.  First  it 
haa,  now  it  is.  This  may  be  considered 
as    a    passive    aspect    of     G,    instead    of    the 

Srevious  active  character  of  the  note.  Fi^.  4 
lustrates  the  effect  of  the  avoidance  of  the  obvSus ; 
the  previous  proposition.  G  is  active,  then  passive, 
being  much  more  direct  tnan  the  present  one— viz., 
G  is  active,  then  G  is  passive ;  thirdly,  G  becomes 
passive.  The  terms  **  active"  and  **  passive  "  are 
not  here  used  from  any  partiality  for  metaphor ;  but 
to  state  concisely  what  has  just  been  explfdned  at 
length. 

Tlie  progression  of  the  last  two  chords  is  unex- 
ceptionable. First,  G  is  a  major  thiid  and  a  fifth, 
determining  G ;  next  G  assumes  the  like  character. 
The  reverse  of  this  progreesion.  Fig.  5,  unlike  the 
reverse  of  Fi^.  3.  is  not  unconoitionally  good.  The 
first  proposition  that  G  is  a  major  third  and  a  fifth, 
does  not  contain  or  suggest  the  sound  G,  to  make 
its  assumption  of  the  same  character  reasonable. 
When,  however,  the  harmony  has  first  progressed 
from  Uiis  chord  as  a  position  of  rest,  there  can  be 
no  objection  to  its  resumption.  Tbe  progression. 
Fig.  6,  or  its  reverse,  is  qute  out  of  reason.  It  first 
asserts  that  F  has  a  major  third  and  a  fifth;  then 
that  G,  an  unconnected  note,  is  a  major  tldrd  and  a 
fifth.  The  progressions,  rig,  7,  hudly  require 
comment— th^  are  dosely-connected  chords  with 
plainly  disoenuble  meanings.  The  sounds  thus  far 
used  are  the  whole  of  the  concords  of  G,  and  with 
G  only  are  they  all  in  agreement  The  Fig.  8 
(Parkmson's)  well  shows  the  peculiar  predominating 
position  of  0  in:these  chords. 

From  its  central  position,  and  seeing  that  it 
governs  the  nitohes  of  no  less  than  six  sounds,  its 
presiding  influence  might  be  inferred;  it  is  the 
tonic  of  the  ^stem. 

Something  should  now  be  said  as  to  the  progres- 
sion of  the  mdividual  parte.  In  the  f oregomg  pro- 
gisssions  there  is  no  need  for  the  G  to  move,  as  it 
forms  a  part  of  every  chord.    When,  as  in  Fig.  7, 


two  parts  remain  stationary,  it  suffices  that  the 
third  part  move  diatonically ;  and^  when  two  paxti 
move,  that  they  both  move  diatomcally.  They  an 
not  bound  thus  to  move ;  but  that  is  the  simplest  sad 
most  obvious  motion.  In  addition,  each  chord  oaa 
be  accompanied  in  the  bass  with  its  root,  and  the 
balance  of  the  parts  is  best  maintained  when  the  bsa 
moves  in  a  contrary  direction  to  the  upper  psrta 
Should  the  bass,  however,  move  in  the  same  oiree- 
tion  as  an  upper  part,  all  flf ths  and  octaves  m 
formed  are  exceptions  to  the  prohibited  list  of  the 
composers.  Fig.  9  illustrates  the  chords  of  the 
previous  diagrams.  At  A  the  bad  progreadon  of 
Fig.  4  causes  the  chromatic  E-flat  to  rise  to  F ;  sad 
at  B,  corresponding  to  Fig.  6,  we  have  the  aequenoe 
of  mmor  sixths,  equivalent  to  major  thirds,  between 
A  F  and  G  E-£Lat  It  must  be  observed  that 
though  the  double  determination  as  having  or  being 
at  once  a  major  third  and  a  fifth,  resides,  in  the 
minor  triad,  in  the  fifth,  yet  the  root  only  loses  one 
of  its  elements  of  character,  that  of  having  a  major 
third.  It  yet  has  a  fifth,  and  in  the  major  the  flitli 
M  a  fifth,  so  that  whichever  of  the  two  sounds  has 
a  double  determination,  the  other  still  retains  one. 
Thus  the  bass  does  not  change  from  root  to  hfth 
with  the  mode,  as  a  false  analogy  might  snggesL 

The  other  notes  being  all  in  tune  with  G,  some  of 
them— to  wit,  A  fiat.  A,  E  flat  E— are  much  ponr 
than  the  equal  temperament  ox  a  piano  admits ;  on 
this  instrument  the  major  thirds  are  ven^  sharp,  sad 
the  mmor  thirds  correspondingly  flat,  whsooe  it 
foUows  also  that  the  step  from  A  flat  to  A,  E  flat 
toE.  is  much  too  great  The  tempered  fifth  ii 
much  more  perfect  than  the  tempered  thirds-- 
indeed,  their  want  of  truth  is  hardly  perceived,  u 
the  theory  of  harmony  there  can  be  no  question  of 
temperament:  that  is  a  necessary  inconvenieoss 
which  has  to  be  tolerated  in  certain  dasMS  of 
instruments,  and  the  relations  of  the  different  com- 
binations of  sounds  must  be  gleaned  from  ths  tros 
sounds,  not  from  their  approximate  substitntsa 
Bespecting  the  measurement  of  the  intervals  ss  fsr 
as  these  chords  furnish  them,  it  is  eas^  to  calcolats 
that  there  are  four  different  melodic  steps  now 
determined ;  the  nu^for  tone,  h  from  F  to  G ;  »• 
minor  tone,  ^,  from  E  flat  to  F,  and  from  G  to  A; 
the  diatonic  smnitone,  if,  from  E  to  F,  and  G  to  A 
flat ;  and  the  chromatte  wmtone,  |{,  from  E  fist  to 
E,  and  from  A  fiat  to  A.  It  is  of  more  importaoss 
to  recognise  that  there  is  a  difference  between  these 
two  species  of  tones  and  semitones,  and  to  bear  n 
mind  uiat  they  must  not  be  confounded,  tiisa  to 
know  precisely  what  that  difference  is  as  messorsd 
by  the  ratios  of  the  vibrations.  The  ear  knows  tto 
true  from  the  false  by  the  felt  relationships  ol  the 
sounds,  not  by  reference  to  the  numerical  ratios  eC 
the  pitches  of  the  several  notes.  _ 

Although  the  central  tone  of  this  system  is  naiBM 
the  tonic,  it  will  further  be  she  wn  that  these  chords 
do  not  perfectiy  define  the  key;  the  chord  known 
as  the  dominant  has  yet  to  be  oonsidBred  befors 
this  can  be  done.  Meauwhile,  it  may  be  convenieM 
to  state  that  the  chords  already  given  are  named 
as  follows :— Those  on  G  are  the  major  and  mm^ 
tonic  chords ;  those  on  F  the  major  and  minor  aoV 
dominants :  the  minor  chord  on  A  the  reUtive  mmor 
tonic.  This  last  is  connected  with  the  major  choris 
of  the  tonic  and  sub-dominant ;  and  it  is  con- 
venient, though  unusual,  to  name  the  major  ohoia 
on  A  fiat  the  chord  of  tibe  relative  major  toni&to 
complete  the  analogy.  The  completion  of  ^  *Jf 
will  be  exphiined  in  the  next  paper  on  this  subjsoc 

Arts  Glub,  Manbhester.  B.  X«.  PhllUPi 

iZb  b0  eontinuod,) 

LiaHTKINa. 

[82783.  J— YouB  correspondent,  "  F.B.A.8^hJ» 
kindly  noticed  my  paper  ;on  the  above ;  I  Mf  ? 
thank  him  throajpi  your  columns.  The  cases  wbua 
he  dtes,  of  an  eleotnc  storm,  are  quite  ^"^^^^^zSi 
considenxig  them  as  oausea  liy  an  ascsading  ^^ 
rent ;  bn^  in  my  opinioo,  ai  imposrible  from  a 
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^jgr^nAinfi  **  ftroke  of  lightmng.*'    Hie  flnt  time 
flj  Attantioa  was  drawn  towwdf  the   effect  of 
yondlog  earrents  was  aboat  forty  years  aince, 
vbo  a  worch  near  Cork  waa  serioiuuv  damaaed  in 
AitonD,  aooompaoied  by  a  aeyere  fall  of  hau,  in  a 
ititatlj  ^e.    I  wai  on  a  oommittee  appointed  by 
slonliaaitiflc  sodefyto  Tiait  and  report  on  the 
Moidmt,  which  bore  lome  remarkable  f eatoxea. 
At  tower  and  ipire  were  built  of  cat  limeitone ; 
tboat  half  of  the  latter  waa  blown  off,  the  stones 
we  watttred  aboat,  bat  a  large  portion  fell  into 
tha  body  of  the  chorch.  and  the  extreme  top  stone 
viafoottdina  field  ammt  100  yards  away.    The 
Hslioaof  the  spire  whioh  remained,  aboat  12ft. 
iiffL  WBs  borst  open  from  the  platf orm-of  the  tower 
to  tM  place  where  the  apper  portion  had  stood, 
ihttwiag  a  gap  nearly  wide  enoagh  for  a  boy  to 
ctkab  op;  and  it  appeared  as  if  there  was  not  a 
gtoas  xsmoTed  in  order  to  make  the  gap,  simply 
IS  opening  oat  of    the  stonework.    The  walls 
li  tat    base    of    the    tower    showed    evident 
■pi    of    an     upward     force,     some    of    the 
Ibmt  stones  were  thrown  oat  of  their  places 
na    completely    tamed    over.     These    effects 
UN   at   that    time,    as,    indeed,    they  would 
h  by  many  eren  now.  attributed  to  the  church 
Moff  **  struck  by  lightnmg."  and  there  the  mystery 
mua  remain  unsolved ;  but  now  that  electrioiu 
enmnts  and  resistances  are  better  understood,  it 
ippssnto  me  simply  a  case  of  the  discharge  of  a 
entSBt  of  great  Tolame,  passed  by  the  tower  as  the 
iNit  oooductOT  it   could  find,  and  meeting   the 
iwiteiwe  of  the  diminished  size  of  the  spire,  became 
■ffiMatly  heated  so  as  to  cause  decomposition  of 
lbs  vatsr,  and  probably  the  lime  in  the  mortar,  the 
hwlsstiTiwma  explosion  of  which  would  be  quite 
nfifknt  to  produce  the  above  effects.    About  the 
■BM  time,  a  large  old  mansion  in  the  town  of 
ToBgbal  waa  "  struck "  (I  use  the  tonn  for  con- 
wsiaoe};  in  the  upper  story  there  was  a  long 
wMgS|  with  a  oross  wall,  in  which  was  an  arched 
nnray.   The  lady  who  resided  there  heard  a 
tip  of  water  at  this  doorway,  and  was  placing  a 
■iQbssin  to  catch  it  when  the  event  took  place, 
nd  the  drop  of  water  was  propelled  with  such 
fora  that  it  knocked  a  small  rouna  hole,  as  if  made 
bfsiifls  bullet,  in  the  bottom  of  the  basin;  at  the 
sat  time,  a  bell- wire  close  to  the  doorway  was 
dduiatea.  leaving  a  broad  band  of  glorioualy- 
dpooed  colouring  on  the  lime-washed  walla,    in 
ttii  esss,  the  inauffldenoy  of  the  wire  to  convey 
iba  eorrant  caused  its  destruction,  and  is  a  goou 
ample  of  the   intense  heat  so  instantaneously 
ontid :  and  the  accident  to  the  basin  indicated  a 
downvard    return    current.    A   similar  accident 
to   a  tree     aa    that    related    1^    "F.B.A.S." 
oomred  to  an  old  elm  at  my  brother's  residence 
asv  Wisterford,    in  the  autumn  of   1887  :   two 
bolMwers  blown  np  at  the  root  of  the  tree,  and  the 
talk  itriroed  off  for  16ft.  high  b^  20in.  wide,  and 
nttsrea  over  the  lawn  for  a  distance  of  over  60 
Jiidi.  The  roots  of  this  tree  must  have  extended 
omfolhr  an  acre  of  ground,  and  formed  the  con- 
teton  n>  concentrate  the  current  on  to  the  base  of 
fts  tpse,  where  the  soft  inner  bark  and  the  sap  gave 
ttsrautanoe,  caused  the  heat  that  decomposed  and 
■Med  the  water,  so  producing  the  catastrophe ; 
Mnthlileadsme  to  beheve  that  the  cause  of  persons 
Ung  iDjared  or  killed  when  taking  shelter  under 
tBBsii,  that  Vtuj  form  a  joint  conductor  with  the 
bN^  sad  probably  ^ve  more  resistance,  and  so 
■Sir.  In  my  previous  letter  I  mentioned  some 
<tt«  essss;  but  I  ftoqy  that  th^  above  are 
■ftciflBt  for  my  present  purpose.     Since  writing 
tbailnve  I  have  received  the  '^E.M."  for  the  25th, 
alhave  to  thank  "Sipma"  for  his  remarks.    The 
ofeJMtof  my  writing  is  not,  even  were  I  able,  to 
'^fiA  fte  refined  gold  "  of  our  electrical  professors, 
■i  astely  to  put  the  problem  into  a  popular  form, 
ndlo  ahow  what  I  consider  the  true  cause  of  such 
■jdsoKand  that  their  being  the  direct  effect  of 
Wniag  ii  a  falae  idea. 


XoDdon,  Sept.  25. 


Sob.  J.  Zteoky. 


'•  BUek^s  Guide  to  theLakes,"  1883,  under  "The 
Geology  of  the  Lakes,*'  p.  242,  says :  "  The  area  of 

the  syenitic  rooks  is  considerable.'* 

I  shall  be  greatly  obUged  if  Dr.  Aveling  will 
state  of  what  the  rooks  above  mentioned  really  are 
composed.  G.  P.  S. 

BICnrOLB   TIRB8. 

[32786.]— This  arrangement  for  air  tires  appears 
to  me  to  possess  some  advantages.  A  sumdent 
number  of  hoUow  balls  are  arranged  round  wheel, 
and  kept  hi  position  bv  a  band  of  leather,  or  india- 
rubber  (or  both  comb&ed),  such  bands  to  have  holes 
stamped  along  both  edges,  say  half  an  inch  apart, 
the  iron  tire  of  wheel  to  be  drilled  at  both  edges 
with  corresponding  holes.  These  holes  are  for 
lacing  the  buids  ficmly  into  position  by  Ions  leather 
laces.  Many  variations  of  the  above  wilTsuggest 
themselves.  Kaurlow. 


80XXVTZPI0  (P)  ADYEBTZ8XNO. 

[I2784.>- Pbqcit  me  to  say  that  the  remarks  of 
THreonespondBntwho  signs  himself  *'A  FeUow 
rftbsBoyal  AatronomicaTSodety  "  in  letter  32706, 
I^Fege  II&,  respecting  the  action  of  the  council  of 
■aSojal  Aaatmomical  Society  and  one  of  its 
Jvds,  wUcfa  can  only  refer  to  me,  are  untrue.  In 
■■■reBiarki  we  have  a  fine  example  of  scientific 
■edtting.  A.  A.  Oommon. 

^  BsUm-Bse,  BaUng,  W. 

OB0i:.OaT  FOB  STUJDBNTS, 

^785.]— Bb.  E.  AvKLDfO  states,  on  p.  83,  coL  1, 
vrftfenitaB,  "  No  syenite  occurs  in  Enghud." 
V;Wcidswuth's  Goide  to  the  En^ish  Lakes," 
]■«»  P'  M,  under  Buttermere,  speung  of  Scale 
f^  ''Vnm  tfaispoint  it  is  a  m&e  totLe  force, 
ibid^iB  one  deer  fill  of  160ft.  between  two  vast 
VbrbMst  wans  of  ^eaite,"  ftc 
/[liiknon's  Tbuiist  Ckiide  to  the  EngUsh 
ifgir  W2,  p.  6SL  under  Buttermere,  says: 
m  oy  high  pefpendioolat  rocks  of 


PNBT7MATIC    TIBBB.— HINTS    FOB 
EXPBBIMENTALISTS. 


[32787.]— This  question  (see  letter  32715)  has 
been  pretty  thoroi^(h]y  threshed  out.  The  Qoad- 
rant  Cycle  Co.  about  three  years  ago  broaght  out  a 
wheel  which  had  two  rims,  one  concentric  with  the 
other,  the  inner  one  being  connected  with  the 
spokes  in  the  usual  manner  (direct),  the  outer  being 
attached  in  the  usual  manner  by  means  of  a  series 
of  coil  (helical)  spring  to  the  inner  rim.  They 
were  not  a  success,  owmj^  to  the  lateral  play  intro- 
duced, and  also  to  the  instabilitv  of  the  outer  rim 
and  tire,  these  being  of  the  oroinary  solid  t^pe ; 
and  I  believe  the^  have  given  up  making  them. 
Now,  if  this  idea  was  introduced  into  a  pneamatio- 
shod  wheel,  the  evils  would  be  compounded,  these 
having,  in  oommon  with  cushion  tires,  a  chronic 
tendency  to  side-slip  owins  to  the  tire  appearing  to 
be  insufficiently  supported  at  the  sides.  Again, 
"A.  D."  proposes  filling  the  tire  with  water. 
Now  this  seems  to  me,  for  many  reasons,  perfectly 
impracticable— first,  on  account  of  the  weight, 
wmch  would  be  a  great  deal  more  than  a  solid  of 
the  same  diametor  in  decent  quality  rubber ; 
secondly,  you  would  lose  the  elasticity  of  the  com- 
prMsed  air,  as  water  is  incompressible,  and  the  air 
under  compression  is  acted  upon  to  a  greater  extent 
than  the  point  actually  in  contact  with  the  road, 
the  wheel  being  insulated  or  suspended  in  the 
elastic  medium.  The  difficulty  seems  to  be  best 
met  by  the  ** Clincher"  rim  and  tire,  the  outer 
covering,  or  band,  beinp  moulded  with  a  fine  can- 
vas ply  or  fabric  sandwiched  between  the  layers  of 
rubber^  mitfa'ng  it  nearly  uncuttable  by  the  ordinary 
debris  of  ^e  road— broken  lemonade-bottles,  &c. 
Bat  if,  by  chance,  it  should  be  punctared,  it  can 
readily  be  repaired  in  a  few  minutes,  the  tire  being 
made  in  two  parts  and  fixed  into  the  rim  by  the 

f^ressuN  of  the  air  inside  the  infiated  tube.  The 
( Boothroyd  "  tire,  asain,  is  as  nearly  an  approach 
to  the  safety  of  a  solid  as  possible,  the  compound 
of  rubber  and  canvaa  bttug  exceediogly  tough 
against  cutting,  and  at  the  same  time  being  resilient 
aa  the  oris^al  Danlop  pneumatio.  This  tire  can 
be  repaired  by  pliu^g  the  hole  with  a  small  piece 
of  rubber  smeared  wiUi  solution^  its  construction 
being  the  same  as  a  thin  cushion  with  canvas 
moulded  into  it  to  give  the  necessarv  resistance  to 
the  air  compression,  and  being  attached  to  the  rim 
by  cement.  There  are  seveial  competitors  in  the 
market  for  pabhc  favour,  but  these  two  are,  un- 
doubtedly, far  and  awav  the  best  I  think  the  idea 
of  separating  the  tire  mto  sections  has  been  tried, 
with  small  resolts.  by  reason  of  the  difficulty  in 
keeping  the  chsmbers  air-tight  and  in  not  being 
able  to  ro-infiate  them.  One  of  the  methods 
employed  was  filling  a  long  canvas  and  rubber 
casmg  with  hollow  indiarubbo:  balls,  and  protecting 
by  lacing  a  leader  cover  over  all.  The  strain  upon 
the  rubber  has  been  found  to  be  greater  practically 
by  localising  it  to  a  small  apace,  just  where  the 
weight  of  machine  and  rider  comes,  and,  the  rubber 
being  stretched  and  the  poree  opened,  loss  of  air 
soon  takes  place.  Should  like  to  hear  some  other 
oorrespondente'  opinions.  Obas.  8.  Bead. 


At  the  time  when  Gmelin  and  Quimet  were  dis- 
puting as  to  the  priority  of  discovery  of  artificial 
ultramarine,  the  chemist  to  the  Bayal  Poroelatn 
Manufactory  of  Meissen,  Kottig,  independently  dis- 
covered a  method  of  manufacture  of  that  substance. 
The  Journal  of  the  Society  of  Chemical  Industry 
sayi  that  in  the  spring  of  1828  this  chemist,  whose 
daims  have  not  been  fully  recognised,  was  engaged 
m  an  attempt  to  make  a  lead-free  fusible  fflaas, 
using  for  this  purpose  a  mixturo  of  sodium  siucate 
and  puro  day,  and  after  strongly  heating  the  same, 
observed  that  a  Uue-ooloured  substance  was  pro- 
duced in  small  amount.  He  continued  hia  eneri- 
menta  now  with  the  objeet  of  ^aoofering  a  suitable 
method  of  manufiMturing  the  blue  substance,  and 
found  thai  he  could  regularly  produce  it  from  a 
miztore  ci  sodium  sul]3iate,  sllioa,  ehazooal,  and 
cky.  Subsequently,  however,  he  modified  the  oom- 
potttian  of  tins  mixtore,  and  sdeoted  soda  oystala, 
kaolin,  powdeasd  brimstone,  and  obarooal  as  the 
beet  maiwials* 


REPLIES  TO  QUERXEa 

\*  In  their  answen^  CorrupondenU  mr$  respect^ 
JulQ  request&d  to  mention,  in  each  inetaneet  the  title 
ana  number  of  the  query  atked, 

[74338.]— OhUd-Karriage  in  India.— I  have 
res d  the  short  paragraphs  in  the  *'  £.  M."  about 
the  subject,  and  I  would  advise  the  correspondents 
of  the  '*  B.  M."  not  to  indulge  in  such  matters  ia  a 
paper  devoted  to  science.  Such  subjects  as  the 
sooal  customs  of  any  nation  aro  not  likely  to  be 
fairly  discussed  in  this  paper,  nor  are  there  any 
bNiefits  to  be  derived  from  the  vague  and  often 
incorrect  mformation  obtained  seoond'hand.  How 
difficult  it  is  for  foreigners  to  jadge  of  the  social 
and  religious  matters  of  the  Indians  will  be 
evident  from  the  single  fact  that  they  suppose  the 
Hindus  to  be  idolatos,  Le.,  worshippws  of  the 
idols  or  images  aa  deitiiss,  whereas  nothing  can  be 
mora  glaringly  untrue.  Even  Oriental  aoholarBof 
England,  auaost  spending  their  whole  lifetime  on 
the  religion  of  the  Hindus,  can  yet  fall  into  the 
error  of  supposing  that  the  Mah&bh&rata  preceded 
the  B&m&yan.  U  nless  a  foreigner  can  breathe  the 
atmosphero  of  a  Hindu  household,  his  comments  on 
the  Hmdu  life  are,  in  nine  oases  out  of  ian,  erroneous. 
It  is  the  spirit  of  tiie  Hindu  life  into  which  a  foreigner 
can  hardly  enter,  and  without  that  spirit  every- 
thing appears  anomalous,  and  perhaps  barbarous 
too.  It  would  have  been  well  iS  suoh  important 
religious  customs  as  the  Hindu  marriage  system 
were  lef  t.slone.  Social  changes,  to  be  of  real  service, 
aro  to  be  effected  from  within  ;  besides,  thero  are 
enough  subjects  in  India  having  nothing  to  do  with 
the  mndu  religion,  for  the  right  exercise  of  philan- 
tiiropy.  Think  of  the  dumb  millions  of  India  who 
do  not  even  know  what  a  full  meal  a  day  means, 
meagro  aa  their  meals  aro.  Think  of  the  opium 
dens  and  excise  laws  under  which  the  people  are 
groamng.  The  number  is  legion,  yet  they  era 
happy  and  contented.  Notwithstanding  their  hard 
lot,  they  furnish  an  example  worthy  to  be  imitated. 
Br.  Birdwood  has  truly  said :— "  Europe  has  stUl 
to  learn  to  taste  of  some  of  that  content  and  happi- 
ness in  Ufe  whioh  is  to  be  still  found  in  the  pagan 
East."  Surely  thero  is  danger  in  disturbing  su<a  a 
social  equilibiaum.  Abta. 

[74865.]— Thaunea  Steanoibeata.- 1  hope  the 
following  particulars  (some  of  which  I  have  only 
just  obtamed)  aro  in  time  to  be  of  use  to  the  querist. 
The  Claeton  Belle  was  built  in  1890,  and  is  2d0ft.  by 
26ft.  6in.  She  has  two  navy  boilers  working  under 
forced  draught  up  to  1101b.  Engines  diagonal 
compound  suf  ace  condensing,  cylinders  about  28in« 
and  62in,  by  60in.,  workiag  at  about  60  revs,  per 
minute.  The  Lord  of  the  leles  was  built  in  1877, 
and  had  new  boilers  about  1886.  She  is  246ft.  by 
24ft,  and  has  two  haystack  boilers  wit|i  four 
furnaces  eaoh,  working  pressun  about  461b. 
Engines  ^agonal  osdllMing,  OTUnders  46tn.  by 
66in.  London  Rivhb. 

[76000.]— American  Organ.— I  note  the  re- 
marks made  on  p.  115  to  this  qaery,  and  also  to 
another  query  of  the  same  title  on  p.  116.  The 
remarks  about  springs  aro  on  a  par  with  those  about 
filing  reeds.  Proper  American-organ  pallet  springs 
can  be  bought,  aa  I  stated  beforo,  at  a  shilling  a 
set,  and  if  moro  than  one  set  of  springs  aro  naedi 
the  touch  is  bound  to  be  someiriiat  heavy ;  but  if 
the  pallets  bed  well  over  the  mortise-holes,  one 
spring  to  eac^  pallet  will  suffice,  and  thero  is  no 
need  to  use  any  other  kmd  of  pallet-springs  than 
those  th^  can  be  purchased  at  a  shiUing  a  set 
With  regard  to  the  matter  of  filing  reeds  to  pitch, 
how  can  the  reeds  be  filed  to  pitch  without  filing  off 
the miUingP  Unless  the  smaller  reeds  of  the 4ft 
tnble  an  filed  down  to  the  right  thickness,  the 
reeds  will  not  speak  well.  Has  my  critic  ever  seen 
a  reed  after  it  has  been  voiced  and  tuned  ?  If  not 
he  can  buy  a  whole  set  of  reeds  voiced  and  tuned 
for  10s.  6d.,  and  will  then  be  convinced  of  the  truth 
of  my  statement      Pbaoxxgal.Oboav  BtJZLDXB. 

[75050.]— O.B.B.  Baginea.— Inrsply  to  "  G.," 
I  beg  to  send  a  sketch  of  No.  771,  and  the  following 
partionlara  of  the  new  class  of  "  single  *'  express 
locomotives  on  the  Great  Eastern  Railway. 
Principal  dimensions :  The  cylinders  aro  18in.  diam. 
by  24m.  stroke :  steam  ports  1ft.  3in.  by  l|in. ; 
exhaust  ports  1ft  Sin.  by  3|in. ;  the  centres  ox  the 
cylinders  aro  2ft  apart;  the  piston  rods  aro  Sin. 
diam;  one  slide-bar  for  each  cross-head  above 
piston  rods ;  the  ordinary  link  motion  is  used,  and 
tiie  slide  valves  aro  plaoed  below  the  t^linden; 
the  driving  wheels  (alnc^)  aro  7ft  diam.;  the 
leading  and  traaUng  wheels  aro  4ft  diam.;  the 
leading  wheeb  have  outside  and  inside  bearings, 
the  driving  and  trailing  wheels  inside  bearings 
only ;  the  wheel  base  Is  16ft  6in. ;  the  centres  of 
leading  and  driving  wheels  aro  7ft.  9in.  apart,  and 
centras  of  driving  and  trailing  8ft  9tn. ;  the  distanoe 
between  the  frames  is4ft.  l{in.:  the  boiler  is  oon- 
strueted  of  steel,  &•  plates  aro  iln.  thick ;  length  of 
barrel  10ft..  diam.  4ft.  Sin.  (inside) ;  oentro  from 
rails  7ft  «n.;  the  firobos  casing  is  6ft  long. 
4ft  OiiB.fride  at  bottom,  and  7ft  In  heifl^   The 


lEKOT.TflTT  WraTTTAWrn  Awn  ^HmHTJl  OP  BOmMOBi    No.  18B4. 


Unat,  bh  ogOatl ,_. 

him  with  Om  e7«Iaoa  tot  Twy  mndi  ItMOuM 
OMild  poaAlj  mdM  it.  H.  0. 

C3&.]  —  Trlple-Bxpuudon     Bo^bm.  — 
Oomt"  Mb  what  amoBntof  powajiW 


flisboz  (DOppar)  ii  6(t  Sjbi.  Iohb  (indde)  at  bottom, 
3ft.  41iii.  iHaa  (mrida)  at  bottom.  aDd  Stt.  Tiin.  in 
-deptk.  Time  an  3SS  In*  tnba*  10ft.  liu.  long 
brfwMntnbcpIatMaod  II  diam.(ont^B}.  Heat- 
ing nrfaoeof  tobn,  lt24'9S«.ft. ;  haating  nnfaoe 
tf  Siebos,  10S'eaq.lL;  toid,  1230'4en.ft.  Ttu, 
grata  ana  li  IT-Beq.ft.  Th«  angiiiei  weigh,  vhen 
«ttp^,  SStoni  ISowt.  Iqr.  On  leading  whaeli, 
12WM  fewt. ;  on  driying  whaali,  lltoni  tSawt.  tqr. ; 
on  taaOiiig  wheeli,  etoot  Ifiowb  Wdgbt  wbenin 
WOtUnf  order,  Mtona  Sowt.  2qr.  On  leading 
wbeel*,  IStona  Sawt,  2qi. ;  on  driTing  wbed*, 
letou  2awt.  2qr. ;  oil  tmatog  wheele,  lOtoni  Ifiewt. 
Sqt.  The  top  of  the  fonnel  ii  12tt.  Ilin.  from 
null.  Th«  eneine*  an  fitted  with  the  OrMhun 
nnd<blait,  and  their  boilan  an  fed  bjr  two  No.  S 
<}ndiam  and  Cnno'i  inieuton.  The  flnt  tooo- 
■DoUTOofthbelaMwa*  baatlnlSSB,  No.  7SB.  It 
•1  illglitlj  diSennt  to  the  new  one*  In  appaaranoa— 
^4i.,  «u  iteam  domai  are  now  placed  doM  to  the 
fiinnd,lhe  wid-boita  ara  llttea  on  the  aida  ottht 


of  behind  the  diiring-wbe^. 

le  tendwt  of  UuM  looomoUTM  an  of  the  nraal 
CB.  tTpe.  The  dx  irtkeeli  an  4ft.  dlamelei. 
Centre  ri  8nt  pail  to  noond  SfL  6^,  and  oeotn  ol 
eeoond  to  third  Sit.  6in.  Lenglh  of  tendcs  fnmat 
ISfLlin.  Cepadtfof  Uiik2,7W8^1ana.  Weight, 
«BplT,  IStona  Gowt.  tqa;  wei3it  foil,  32toiu 
18owt.  Iqn.  J  am  muble  to  give  dlmendoni  of  the 
new  f ft.  sin.  4-Mapled  tendw  engines. 

Juaa  F.  TioKKBT. 

[75079.]  —  aUTeriiw  Qlaaa.  —  The  replietj 


'  pure  Kunlion  of  ntrer  nitrate, 
.1   eolation "  F    and    vom   Dtlur   oone- 

-, -t,  in  like  maimer,  tUte  the  rtnogOM  n- 

q)eeli*dTof  tlkeli  "oanitiD  ioda  eolation/'  " — '~~ 
*nd  KHO,"  and  whv  thetr  oaation,  ■■  Do 


_  J  fuU  o 
I  Biking  nn 
aitin  then); 


s  maoh  oopper,"  attot  deflning 


rhT  thel 
af  tot  d 


)t  weight 


D.  J.  1 


[TSI20.]— Hannonr.— I  am  mach  obliged  ._ 
4he  Tariont  OMiMpandsnt*  who  bavs  ao  kiodl; 
answered  mj  qneiy,  and  num  partloidarly  to  Mr. 
D.  O.  Jonea  an  bt  thanki  das,  for  I  have  learned 
oon  bom  hi*  laeld  mjHj  ttan  from  the  penual  of 
•ny  faeatiee  on  faanwi^  Utat  I  baTe  yet  aeer  '' 
am  qnite  awan  tliat  tlian  ia  no  dioTt-ont  t(  _  _ 
knowledge  of  hUtnonj,  but  I  moat  M7  that  I 
think  that  a  ilmplw  mcAod  might  be  need  for 
twihing  it  tlun  ia  the  oeee  at  pneant.  The  worki 
«a  thii  nbjaet  an  not  ptaetlgal  eaongh,  and  I  am 
at  a  loee  to  eee  how  the  theon  taogfat  by  them  — 
be  pat  Into  ptMtise.  I  dnd  that,ai  ooraUei— 
1._.  __        ^^^  thne  ohorde— tIi.,  that  of 


•ble  to  add  the  aooompamment  to  ^nple  euige  in 
Anajoik^.  and  by  datleniiig  the  third  of  tooie  I 
4an  haimoniee  in  the  minor.  Bnt  I  ean  only  find 
wlidianaeli^  oborda  to  play  by  ear.  Sonly 
ilMce  ihonld  be  aodie  rale  to  gude  one  in  the  choice 
-of  the  ohotde,  and  in  the  otdet  in  wbioh  thsv 
dkmld  be  played.  1  am  told  t*>**  another  chord  ta 
oaaful  for  key  of  C— ni.,  F  dierp,  C,  D,  and  f 
thaip ;  bnt  what  iti  niation  to  the  other  three 
<horaa  ii  I  do  not  qaita  underttand,  nor  have  I  dia- 
ooTored  when  to  nee  it.  I  ahoald  also  like  to  know 
when  all  tboootea  of  the  chord  ihoold  be  plaTed 
all  together,  aa  in  la«t  bar  of  ezaiople  ^t«o  by  itr. 
Jonea,  and  when  in  liipleta,  aa  in  the  other  ban. 
I  ahall  be  pleased  to  avail  my aelt  of  Mr.  Jonsa'i 
offer,  and  will  adTertiia  my  addieea  next  wiek. 
Da  Bb  Ui. 
[75122.]— BpUepar-— The  theory  and  basa  (and 
what  led  Bp  to  the  diaooTory,  elalwratian,  An,,  ot 
the  nme  by  Uw  illastrioDa  Hahnemami),  ot 
homaopathy,  ie  mqsind  to  be  eaamined  and 
•tadied  baton  ita  materia  mediaa  ota  be  appn- 
ciatad,  or  even  sndentood.  Either  ot  the  pnb- 
Uihen  ot  Biitidi  homoeopathio  work*— Qoald,  S9, 
Hoorgate-itreet,  B.C.,  or  LeaHi,  6,  St.  Panl'a- 
ilmreiiyard,  B.C. — wonid  inform  the  two  qoaiata 
••to  what  an  the  IxM^a  beat  c^oolated  tor  the 
abore  and.  The  "  Ojolopndia  ot  Dng  Patho- 
■anaey,"  edited  by  Dr.  Ksghes,  ot  Brigfaton,  and 
Dr.  Jhkt,  of  Amsiea-!.*.,  "The  Katada  Hadloa 


ot  the  Future,"  ivaed  by  the  Britiah  Homoeopathic 
3odaty,  ia  obtainable  frtnn  Ueara.  Qoald,  the  pub- 
liihere,  and  oontaina.  anumgat  eenral  himdreaa  ot 
other  drag!,  the  beat  deacriplion  ol  the  patho- 
genetlo  aotlonl  of  bromine  and  of  iti  aalta ;  oat  aa 


'lule  Uu 

Qreat  Ormond-ttreat  Hoepltal  would,  no  doubt, 
oblige  Hr.  Stanly  and  other  qaeriata  with  admia- 
Bon  for  the  above  otneot  Into  the  hoqritel'i  library. 
Upon  the  noeipt  of  a  letter  from  him,  ([iTing 
"  —  ^n  eridancB  tlut  he  (Hr.  Stanley)  haaatudied 
ibjeot  of  homceopathy,  then  I  will  reply  to 

any  queitione  he  may  think  fit  to  put,  and  t ' 

The  following  may  eerra  aa  an  indacemeat 
atody  of  homcsopatby  to  many  of  the  younger 
reader*  of  "  Oon'' :— In  the  nmuner  of  IB66  I  waa 
reaiding  on  the  northern  border  of  the  Foreat 
Dean,  on  the  edge  ot  Oay'a  Hoepital  Eatatea,  t 
aole  menagentent  of  which  waa,  early  iathepreeent 
oentorr,  veited  in  the  liandi  of  a  Hereford  Uwyer, 
one  of  my  anoeetors.  My  medioal  ptncAani  aoon 
beaome  known  amongat  the  fiUagen,  one  ot  whom, 
a  amall  freeholder,  aaked  me  to  come  and  >ee  hia 
wife  (GS),  who  wbb  eerlooaly  ill.  I  found  hereet 
—   in  bed,  and    writhing   in   great  agony:    the 

-^ill  of  Toung  womaOj  whieh  prevented 

bbvbibI  qoesliona  (I  vraa  yonng  and 
.  -  u)  ;  bnt  her  Wony,  the  atate  ol  hai 
pulae,  dry  heat  of  hand  Qoat  like  a  hot  hrick], 
nuihed  faoe,  npld  full paIae,la1ioared  rapid  breatn- 
inB,ataiing  wild  a«peot,&t., waa  auffldent  to  indicate 
d  M  mattna  nudiea  de  la  hnmaopathit  by  Uulative 
(and,  thdefora,  oorative]  aetiona.  Aconite,  aa  the 
remMy,  two  or  three  dropa  of  which,  each  oontain* 
loK  Toi[>otb  part  of  a  drop  ot  the  orada  tlnctare,  I 
added  to  a  teacup  of  water,  well  mixed  it,  gave  her 
a  teBapoonfol  doee,  and  directed  her  to  be  given  a 
teatpooof  ol  every  teo  minotea  ontU  relieved.  I  then 

left  the  honaa,  pnmiaing  to  oome  egain  i~*^ ' 

tat,   and   thoaght   no    mora   about  the _ 

■ftennrda  foDnd  tiiat  betora  I  had  gone  oat 
of  Bight  ehe  had  filled  two  amall  chunber  ateoaOi 
with  urine,  all  paeaing  or  voiding  ot  which 
had  bsan  atoppod  some  daya,  benoe  her  agony 
and  other  aymptoma,  all  of  which  were  due 
'-  tincture  «  digitalia,  which  aha  had  reoeivad 
ao-called  heart^diieBse  at  Hereford  luBrmaiy 
ae  daya  pievionaly.  Now  upon  reference  to  thr 
"  Cyclopeedia  ot  Drag  Pathogenan"  Digitali 
will  be  leen  to  ataod  promineotlT  forward  in  it 
aetiona  on  the  nrlnary  apheie,  and  J  uit  as  illuitrated 
In  this  poor  womin'a  condition.  Then  apon 
leteience  therein  to  aeomte,  thia  drag  alao  acta  01 
the  aame  ajihera;  bat  it  also  antidotea  those  selt- 
eama morbific  reaalta  of  digitalis,  henoa  ita  (aoonlte's) 
marralloiia  ahnoet  Instantaneoua  eurativa  sueeeei  in 
the  pnaent  iaatsnoe,  in  which  the  iotalHy  only  ot 
the  objective  (i.e.,  what  I  aaw)  nmptoma  gave  me 
"■-  -'"-  *-  the  remedy.     In  the  September  iMue  of 


raaann  in*  tripla-ezpauan  wiIml^ 
Nona  at  alL    Itm^tbeWSi, 

_^ B  that  It  oonid  bo  "  pnxad"  Urn 

laigiBe  gave  no  power  at  ^  which  waa  me  ol  U 
atomblmg-bloeka  whan  the  ■■  ample  ooMMVad" 
waa  inbrMoaad.  ti.  M. 

[75141.]— Btff-riKhtlnr  I.lfSBboat.-I  aamt 
>iat  Oreathead,  ot  Sonth  Shields,  has  tta  M 
laim  to  the  invention  of  the  self -righting  UMoat 
in  1T89,  aapedally  aa  he  received  a  grant  fm 
Parhament  and  anndry  teetimoniala. 

Nci.  Dot. 
[7fil44.1-aildln»  on  Qlaaa.— The  baal  w^ 
is  probably  to  nae  gold  alio  and  apply  the  leaf  whB 
the  ^e  is  tsdtj ;  but  is  it  naoeaaary  to  buniali  Iba 
leaf  F  Will  it  not  do  to  ip^  it  to  tlie  back  (<tta 
glam  f  A.t  any  i&te,  then  an  eeveial  naOcdi 
ducribed  in  back  volomes,  and  neoewarily  nut 
depend*  on  the  skill  of  the  opentor.  T.  L 

[76IS2.]- 


[75155.]— Solder.— Querist  aska  iriiatha  botlit 
capmdae  ara  pun  tin.  They  are  mora  naaily  pm 
lead,  but  mixed  with  tan  wul,  no  doabt,  make  ny 
good  solder— that  is,  if  cleaned  from  ths  coloeiaf 
oftoi  placed  on  tbam,  which  would,  fao««ns,B<d 
likely  be  burnedoff  in  the  mdting.  Nmr.Dm. 
[75168.]— Inoabatora.— I  ahall  probably  aodta 
taw  letters  on  the  coostruotion  of  inonbabJn  balara 
aa  I  find  thoae  nomben  of  the   "E.M^ 

contain  daacriptians  are  out  of  piat;  m 

Uien  is  do  hniry,  as  &  won't  do  to  batch  Ihecbtta 
modi  Udora  Janaary.  loouun. 

igb'and  taa^tal 
Dg  qualities  of  oil  is  to  pitta  t 
little  in  a  phial  and  invert  the  <x>t!l«>_^>^f'^™ 
otthe  timethe  oil 


a  join  the  bulk.    uOie  Sim 
a  thin  oQ,  tbongh  it  may  be  very 


D  raining  di 
Sim  tails  <t 


the  duet 

Leath's,  £c.),  the  artida' "Homoijpathy :  ita 
Prindplee  and  Law  Treated  from  the  Sdentific 
Point  of  Tiew"  may  enable  the  laity  ot"Oura" 
generally  the  batter  to  nDdentaad  and  to  appreciate 
uie  signiflcanoe  as  to  drug  action  of  the  aboTs 
redtaC  (I  hope  Ihia  may  dose  the  epilepsy  item.) 
Thb  Ltdukt  DupkHBbb. 

[75126.]— IrfioomotlTe  Bedplate.— Will  not 
the  diagrams  given  by  "  J.  H."  suit  this  qnerist,  or 
what  apedal  featon  does  he  reguira  'i  He  oan  saaily 
■oala  out  what  he  requires  from  the  nomarous 
diagrams  given  in  the  volumes  issued  in  the  last 
lour  yeari' My.  Nmro. 

[75IZT.]— Oaetlvr  in  Outtla  Blah.- Metal  ia 
pnriflad  bj  meltinE  in  a  cupel  of  bona-ash  or  cuttl»- 
Uoh,  but  gdd  ringi,  broodies,  &c.,  are  cast'" 
moulds  ot  plaster  of  Paris  or  of  uvn.        T.  L.  C. 

[T6I32.}— Uprlfht  WrlUn*.  —  Any  penma 
with  the  eaeiviae  ol  a  little  detetminafaon,  oj 
ipright  hand,  or  one  doping  backwarda< 
withoat altuing  thepodtlanol  hishai.- 
.  iper.    Unok  noiMen**  has  reooitly  baea 

wriltan  about  npright  aaligiaply,  as  it  there 

anyimportanoemueaxBctpodtioiiofiiiabady. 

pvaos  writing  abonld  do  so  "  at  eaae"— Utttit  all 
that  Is  reqnind;  bat  ha  ihoold  write  ptalalj 
aqiedally  us  dgnatun.  Nux.lXw. 


■aiUktr 

..., ._it"ilP»t 

1  a  spindle  is  weighted  sad  m 
bdng  taken  irf  the  t«BM*> 
tura.  I  am  not  Bora,  bat  I  think  BaHay  aadOih, 
of  Salford,  make  an  oU-teatar  ot  the  kindwUdk 
very  neeful  to  those  who  have  mndi  madunaiy- 
NUM.  Del. 
[75239.]— A«tro.ToleBoop*a.— Many  thmkito 
A.  Qadd  and  "  P.B.A.8."  t<»thdr  kind  repUas,  1 
bad  already  tried  Beithon's  method  ot  mssantnit 
the  power  on  the  Qiegorian,  and  made  it  lA, 
wUbh  agrees  almost  axaetlr  witii  the  cflodaU 
power  by  the  methode  given.  I  w«i  a  »™«  5"  ■ 
my  maJaremwite,  aa  auggeated  by  Mr.  Oi^W 
Una  only  slightly  affected  the  reault.    H.  WacI- 

{7525t.]— Space  of  Foot  l>inionalona.-J 
[ar  "  boa  awjeu  to  periodical  literature,  ha  wu 
find  much  information  on  this  snbiect  in  «i  arm* 
on  "  Imaginary  Geometry  and  fte  "nth  nl 
Adorns."  in  the  Fortnightly  En-ietc,  Aug.  1,  ISH 
by  a.  H.  Lewes  ;  alio  m  his  book,  "  P'O*''^ 
Life  and  Mind,"  the  aitida  being  »  -If""*" 
which  treats  ol  otiainal  writings  by  Hdml^ 
'evona,  and  othara,  the  former  eminent  phiWawee 
mtiogin  The  Academy,  yal.  i.  p.  128,  andVoI.& 
..  62,  BndtbBOtherainirfl(Mr«,  Vol.  iv-  p-Wi^ 
Vol.  i.  p.  238,  and  Vol.  v.  p,  20-2.  The wotIbo 
Lobatacbawaky  have  been  tranilated  into  TmA  v. 
M.  Hoiwl.  VanxoKBicaT. 

[75265.1-PIano  Pedal*.- If  the  qua  rist  will  1« 
_.e  know  the  kind  of  pedal  action  M  *a*^ 
whether  a  separate  combination  or  simply  F*"* 
on  keys— I  will  at  onoe  send  a  dew«iplioo  ol  » 
plan  tor  the  bsneSt  of  thoae  of  the  raadm  0 
■'Oan"  whoare  intereatad  in  the  abject 

PaaonoiL  Onoaii  Bdhjh"- 

[76289.]- Harmonium.- The    American  W 

.ionium  leeda   mentioned    ata    aimplj  AmMM" 

organ  reeds  with  holfs  drilled  to  reoeive  aoj 

■ind  can  be  had  from  moat  dealer*  in  organ  S.m 


forwarda,  w 


and  can  be  had  from 
The  oouplen  I 
ordinary  Aur--- 

Stubbins, 

[75273.]— AaMrloBii  Orsftn.- 
Idndlv  ear  who  ia  the  maker  0 
"   ■■    '    ■ •--  ofP    I 


dealer*  in  organ  flttii* 

■rmnninma   ai«   alW  ™ 

eddatA 


"thia!   a  1* 


wliat  naa  it  it  to  employ 

most  be  one  at  the  Hahatma'a  tribe  (p. 

•dt  11  ha  oan  get  some  ot  tka  " 

■"     ■  •      -  fliing 


,  oan  get  some  ot  tha  higher  »««'>»" 
puo. »  raaak  wittuMit  Sling  theu  do«v*^ 
bow  is  it  thai  Aaeria*B-taMd  »^"**JJ 
mOling  mads  filed  oST    I  wonUietaBUnn"" 


Oct.  2, 1891. 
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rM.  of  '*£.H./'  where  <<ElbTd"  and  Matthews 
aifiNthis  treatment.  I  am  afnid  that  "  Oiganon  *' 
to  iboat  hall  a  oentor;^  behind  time  when  he 
aJfiNB  maUog  pallei-spnngs  (queiyTSOOO,  p.  71). 
II  ttoy  oartaimy  can  be  boaght  for  Is.  per  set,  and 
good  nriogB  at  that. 
Stebomi,  near  Manchester.  J.  Sohofield. 

[75276.]  —  OarbonisinflT  Wool.  —  Am  much 
oMM  to  *' Sea-Side  "  for  his  answer,  and  wiU  be 
ijidto  zeoeiTe  full  particolars,  with  oost,  &c.,  in 
nifsr  to  my  query,  as  I  wish  to  try  it,  if  not  too 

O^SDBfe.  FiBBB 

[73315.]— Small  Self  starting  Blectro-xnotor. 
-I  IttTS  some  of  these ;  they  will  work  with  a 
ngfo  dif  cell ;  they  are  lued  for  clockwork. 

E.  B.  Dalb,  A.I.E.E. 

[;53!8.}-BalBl2iff  Water.^«  Waterloo  "  has 
flatted  one  most  important  item  in  the  scanty  data 
k  gif«— Tis.,  whetner  his  pond  Is  supplied  by  a 
itoain  of  water  or  not,  for,  unless  it  is,  it  is  diffi- 
all  to  kaow  how  he  will  obtain  motive j>ower  for 
fltttf  water  to  his  farmyard.  It  woula  be  neoes- 
iHTibo  to  know  the  quan^ty*  of  water  dischareed 
\j  thii  itream  in  a  given  tune,  and  what  fau  is 
loOsUs  to  work  the  water-wheel  or  turbine.  I 
rfwdd  think  (always  provided  that  there  is  a  stream 
iniUble)  that  he  could  not  do  better  than  put  up 
» l^diaolio  ram.  He  will  be  able  to  get  f  ou 
pawalszi  by  writing  to  some  of  the  mdcers  of 
j^dnoUo  machinery.  I  think  that  a  "ram" 
igildbsmore  suitable  than  a  water-wheel  driving 
animp,  u  probably  it  would  oost  less,  and  cer- 
tnl|f  would  be  less  expensive  to  fix,  and  would 
wpn  1ms  attention.  Foohobn. 

[70819.]— Uotlon.— On  a  plane  or  flat  surface 
ftilvoMUs  would  reach  the  earth  at  the  same 
Htaat;  baton  a  level  surface,  like  that  of  a  calm 
hks,  tkd  projected  ball  would  be  the  last  to  touch 
tbfluth.  J.  T.  M. 

[r5S19.]-<Motiozi  — Errata.— The  formulffi  I 
fmia  my  rsplv  to  this  query  (p.  iXT)  have  been 
iSTOoosoarably  misprinted.  Perhaps  the  comp. 
fSl  do  letter  this  time. 


S  =  iy^ 


J 


2S 
ff 


Wx.  Jomf  Gbet,  F.C.S., 
ye«SMtIe-on-l>ne.  Analytical  Chemist. 

[7«329.]— D«&tal  OompoaiUon.— One  kind  is 
■Msly  neHmg  beeswax  and  stining  in  niaster  of 
IWi  with  suffietent  bob  to  give  a  red  cdour. 
Wksoool  the  maas  is  ready  for  use,  and  may  be 
aftoMdinhot  water,  some  of  which  is  absorbed 
aricauBB  the  plaster  to  set  H.  Ebbaob. 

[7SS33.1— Fiabln^  Keta.— Black  catechu,  com- 
■wj  csfled  out6h,  is  the  material  used  for  tanning 
ttBgaeia.    It  is  soluble  in  boiling  water. 

H.  Ebbaoe. 

[7fi333.]-SlBlii&ff  Nata.— Only  in  India  have  I 
HB  fldMRnen's  nets  made  of  cotton,  being  an 
tedsatand  cheap  material,  but  very  perishable, 
wwsier,  there  are  so  xnany  indigenous  barks, 
Maa^  sad  roots  of  a  glutinous  and  astringent 

Bthat  the  nets  and  lines  are  rendered  furly 
>  aad  fish  blood  Is  also  used  by  the  sea- 
for  the  same  purpose.  In  England  hemp 
la  ilaaf >  been  employed  as  the  textile  for  net 
jitetillreoentiT ;  but  '*  Irish  flax  "  is  now  coming 
9k  on  where  Uf^tnea,  strength,  and  durability 
m  si  importance.  The  wholesale  price  varies 
M  41.  ad^  to  3e.  8d.  per  lb.  weight.  The  usual 
pJBstiao  as  a  preservative  is  dscootion  of  oak 
}f^9t  eatechu.  Lately,  when  I  was  staying  in 
ttlHsbrides,  my  <'  ghUlie  *'  (a  Crofter  fisherman) 
lBi«dit  to  my  notice  the  tuberous  roots  of  a  pre- 
Wmweed  employed  in  the  island  from  time  im- 
*>wrisl  for  the  above  purposes,  and  iJfto  in 
wBr  nds  herbalistic  mediome.  It  appears  to  me 
aais  tumic  acid,  the  requisite  principle  needful 
"  Aar  requirements.  Eoe. 

17^1  — Dynamo  (defective).  — To  Mb. 
BoiSQQCB. — Well  made,  this  dynamo  shoidd 
■■pite  steel  as  well,  or  better  ihan,  a  battery. 
uaMsoa  of  your  little  current  is,  too  much  wire 
yyd'msgnata ;  take  oif  2|lb.,  and  then  report 

S.  fiOITONS. 


PBIO.]— Qhemioal.— As  two  molecules  or  168 
Mi  <rf  sodium  bicarbonate  are  neutralised  by  one 
JMheBls  or  150  grains  of  tartaric  add,  and  evolve 
woaolecolM  or  88  grains  of  carbonic  acid  gas,  it 
Mpwithatloz.  or  437*5  grains  of  the  bicarbonate 
wsqsire  390*5  of  tartaric  add,  and  yield  229-2 
fwolGO,.  A  pint  of  this  gas  at  30in.  bar.  and 
ZP^'  wdghs  16-36  grains ;  therefore  299-2  grains 
Wassme  13-4  pints.  J.  T.  M. 

0M1,]— Battery  for  Incandescing  Wire. 
ijy.  M^  BomoNB.— For  short  experiments,  at 
JKaterrsls,  the  battery  (chromic  add)  is  thebetter. 
•  aAiBscts  are  i^uiied  frequently,  the  dynamo 
JIJoii  mitable,  ss  it  would  be  always  ready,  and 
gMttamoand  trouble  of  mountmg  and  dis- 
2|"u9'  Afulldesorintionof  the  way  of  making 
«<&  t  dynamo,  will  be  found  in  the  EvausB 


Meohakic  for  1883,  under  the  headiuff  of  *'  The 
Dynamo :  How  Made  and  Ho^  Used,'^  or  if  you 
cannot  refer  to  back  numbers,  see  my  advertise- 
ment in  Sale  Column.  The  only  difference  in  make, 
to  suit  your  case,  is  to  wind  the  armature  and  field 
magnets  througnout  with  Ko.  12,  and  couple  up  in 
shunt  instead  of  series.  S.  Bottonb. 

[75343.]— Induction  Ooll.— Have  a  core  13in. 
long,  lin.  diameter,  of  No.  18  soft  iron  wire. 
Primary,  two  layers  No.  16.  The  best  kind  of 
battery  is  six  oeus,  quart  size,  diromic  add.  Le- 
olanch^s  are  no  good  for  coil  work.  Condenser, 
150  sheets  of  tinfoil  interleaved  with  paraffined 
bank-post,  fleets  6tn.  by  8in.  S.  Bottone. 

[75344.]— Bleotrical.— Four  lavers  too  many; 
No.  16  too  laige.    Use  two  layers  No.  20. 

S.  BOTTONE. 

[75358.]— Teating  Manganese.— You  must  get 
a  chemist  to  do  this  for  you.  The  usual  way  is  to 
dissolve  in  hydroddoric  add  and  estimate  the 
amount  of  chlorine  expelled.  Sac. 

[75360.1— Qilding  Solution.— Proportion  of 
ojnanide  about  right.  You  will  get  the  oest  results 
with  about  18  grains  of  fine  gold  to  the  pint  of 
solution.  Yon  can  use  your  Daniell  cells  connected 
for  quantity ;  but  a  weakly-charged  Bunsen  is  the 
best  for  gildiiog. 

Brighton.  T.  C.  Skzxh. 

[75361.]  —  Seriea- wound  Dynamo.  —  The 
resistance  of  armature  coils  should  bear  to  that  of 
the  F.M.  coils  the  same  proportion  as  1  to  |.  Hence 
the  resirtanee  of  130  yards  of  No.  20  being,  say. 
2*68  ohms,  tiiat  of  the  field-magnets  should  be  1*78 
ohm.  Now,  three  strands  each  60  yards  in  length 
would  have  a  resiBtanae  of  only  ^s^  yards,  or  *403 
ohm.  This  would  be  at  least  four  times  too  small, 
besides  not  giving  Buffident  ami)dre-tums.  Two 
strands  of  No.  20,  each  170  ^ ards  in  leng;th,  would 
do  it  very  neariv  exactly,  since  the  resistance  of 
170  yards  No.  20  «  3'48,  and  .half  this  (the  wire 
being  doubled)  is  1*74  ohm.  For  the  sake  of  neat- 
ness, you  might  lay  85  yards  on  each  magnet  of 
single  wire,  and  then   couple  up   both  limbs  in 

pSffsJld.  S.  BOTTONB. 

[75362.]— Accumulators.— To  Mb.  Bottone.— 
Aasuming  that  the  liahts  are  to  be  kei>t  goin^  when 
the  dynamo,  through  any  cause,  fails  to  give  the 
due  amount  of  current,  the  number  of  cells  must  be 
such  as  to  give  the  voltage  required  by  the  lamps. 
Hence  the  number  must  oe  the  same  as  though  the 
lamps  were  fed  exdusively  &om  the  cells.  It  is  no 
dissavantage  to  use  lamps  of  high  voltage,  because 
they  take  proportionatdy  less  current  in  empires ; 
so  that  exastly  the  same  number  of  cells  (arranged 
in  paralld  to  give  the  larger  amperage)  would  be 
needed  to  run  Sie  low-volt^e  lamps. 

S.  BOTTOKE. 

[75364.J— Ooveriny  Copper  Stripa  with 
Indiarubber— is  best  done  by  pBintin|;  with  a 
solution  made  by  dissolving  pure  rubber  m  carbon 
bisulphide. 

Brighton.  T.  C.  Smith. 

[75365.]— Tractive  Besiatanoe  on  Inclines. 
—The  power  needed  to  move  a  weight  up  an 
inclined  plane  is  proportional  to  the  bine  of  the  angle 
of  inclination,  which  sine  is  equal  to  the  hdght  of 
the  plane  divided  by  its  length.  To  put  this  in 
another  way,  let  h  m  hdght  of  plane,  /  a  length, 
u)a weight,  and  j^spower ;  then  l:h::tp:p.  In 
small  gradiento  we  may  assume  without  senuble 
error  Siat  the  length  of  the  plane  is  equal  to  the 
base  (&),  and  we  get — b  :h::w:p.  Thus,  for  a  rise 
of  1  in  100  the  extra  pull  due  to  the  incline  is  22'4 
per  ton,  which  is  a  considerable  addition  to  the  ordi- 
nary train  resistance,  even  at  a  high  speed.  Hence 
engmes  usually  feel  banks  very  severely,  a  small 
rise  making  a*  very  great  difference  in  the  speed. 
'Hie  following  equation  may  perhaps  be  interesting 
to  the  querist :— Let  W«  weight  of  train  (Induding 
engine)  in  tons,  vwdodty  of  train  In  miles  per 
hour,  m  m  gradient,  and  P  m  horse-power  of  loco- 
motive; then — 

12,0284  Wi;  +  88  Wt^     197,120  Wi;     „ 


3,762,000 


33,000  m 


From  this  formula  v  can  be  calculated  when  the 
oUier  quantities  are  known.  Of  course,  if  the  pull 
needed  be  greater  than  the  adhesion  of  the  engine 
to  the  raiu,  the  train  cannot  dimb  the  ascent. 
There  is  a  tolerably  steep  indine  from  the  N.  E.  B. 
railway  diops  at  Qateshead,  down  to  the  old  Car- 
lide  lioe.  It  is  now  used  as  a  coal-line,  and  it  is 
very  interesting  to  watch  three  engines  getting  a 
cosl-train  up  the  incline.  A  small  stretch  of  uie 
imagination  would  enable  one  to  fancy  that  the 
locomotives  had  some  consdousness  of  the  great 
emotions  they  were  making. 

Wu,  JoHir  Gbbt,  F.C.S., 
Newoastle-on-Tyne.       Analytical  Chemist. 

[75367.]  —  Slotting  Set  al.— Slotting  cutters, 
used  for  slotting  fine  screw-heads,  &c.,  would 
answer  voi^r  pur^se.  A  cutter  Ain.  thick  can  be 
obtainea  (finer  still,  if  desired)  and  mounted  on  an 
arbor,  and  run  between  centrcs,  and  the  work  fed 
up  to  it  by  hand  or  by  slide-rest.  S.  H.  C. 


[75369.]— Braaing  and  Soldering.— You  can 
get  ample  temperature  by  the  use  of  a  blowpipe. 
Whether  you  get  suffident  heat  depends  upon  the 
magnitude  of  the  work.  Sx. 

[75369.]— Braslng  and  Soldering— can  be 
done  with  a  good  gas  blowpipe.  Few  other  tools 
are  reouired  except  a  foot-mower,  charcoal  or  coke 
(accoroing  to  size  of  work),  and  a  few  pairs  of 
tosgs.  You  can  get  all  hints  you  want  from  back 
numbers  of  the  <*  E.M.*' 

Brighton.  T.  C.  Smith. 

[75369.]— Braaing  and  Soldering.— A  few 
tools  will  be  required,  aUo  a  little  material  to  work 
with  ;  a  good,  stout  copper  bit,  some  killed  spirit, 
which  is  muriatic  add  with  zinc  added  in  small 

fieces  until  it  wUl  take  no  more,  and  some  solder, 
^or  brazing  on  a  small  scale,  a  blowpipe,  charcoal 
block,  and  some  powdered  borax,  also  some  granu- 
lated brass.  If  you  get  a  small  forge,  you  would 
be  able  to  braze  on  a  larger  scale,  as  you  have 
already  got  the  gas.  E.  J.  W. 

r75369J  —  Brazing  and  Soldering.  — 
**  S.  B.  H.'*  gives  no  idea  as  to  what  sort  of  work 
he  intends  soldering ;  but  assuming  it  to  be  all 
kinds,  perhaps  the  following  hints  gleaned  from 
experience  wul  be  of  some  use  to  him.  As  to  tools, 
they  are  not  very  numerous;  for  soft  soldering 
two  or  three  copper  bits  will  be  required— one  large 
one  for  thick  work,  and  one  or  two  small  ones  for 
small  work ;  also  a  spirit  brush,  which  is  made  out 
of  a  tube,  with  some  bristles  squeezed  in  one  end, 
or  a  piece  of  cane  hammered  out  at  one  end  answers 
very  wdl ;  a  jam-isr  to  contain  chloride  of  zinc,, 
and  smidl  bottle  with  large  neck  to  contain  rosin 
dissolved  in  spirits  of  wine.  For  soldering  bright 
brass-work,  whidi  would  be  discoloured  with  tho 
chloride  of  zinc  or  spirits,  the  heat  necessary  for 
soldering  or  brazing  small  artides  can  be  obtained 
with  a  blowpipe,  but  for  large  work  a  hearth  is 
best.  A  blowpipe  is  used  only  where  a  veryneat 
joint  is  wanteo,  m  such  as  the  bottom  of  a  small 
tube,  or  when  two  pieces  of  metal  are  to  be  united 
and  a  soldering-iron  would  knock  them  out  of 
place.  The  spirfts  are  made  by  dropping  into  a  jar 
contsining  hydrodoric  .add  some  pieces  of  scrap 
zinc,  unm  au  chemical  action  ceases,  when  it  & 
diluted  with  half  water.  This  is  used  as  a  flux  for 
soldering  tin,  copper,  brass,  and  iron.  The  rEon 
should  be  piddea,  or  rubbed  over  with  the  neat 
add  first ;  and  cast  iron  should  be  first  tinned| 
using  tM^iatnmnnioi^  as  a  flux,  before  the  solder  wilt 
stick  to  ^e  iron*  To  solder  zinc,  use  neat  add  aa 
a  flux.  Where  a  strong  joint  is  wanted  in  brass, 
oopper,  or  iron,  then  it  is  brazed,  which  is  done  m 
the  following  manner :— The  two  joints  are  firmly 
bound witihnron wire  or  dovetailed  together,  thea 
some  powdered  borax  is  mixed  with  water  to  f oma 
a  paste,  into  whidi  is  mixed  some  brass  filings,  and 
applied  to  the  joint,  and  the  whole  is  heated  until 
the  brass  fiows ;  but  in  the  case  of  a  dovetailed 
joint  it  wiU  not  require  to  be  bound  with  iron  wire, 
but  may  be  bound  with  brass,  which  wUl  flow  intd 
the  joint  on  being  heated.  To  braze  brass  as  above^ 
spdter  or  silver  solder  must  be  used  instead  of  brass^ 
which  can  be  got  at  most  metal  warehouses.  To 
make  neat  joints  with  soft  solder,  the  iron  must  be 
nicdy  turned  and  kept  so,  which  may  be  done  by 
dipping  into  the  spirits  eadi  time  of  drawine  frons 
fire ;  iSso,  all  joints  should  be  thoroughly  cleaned 
by  being  scraped,  and  the  best  scraper  for  the  pur* 
pose  is  made  out  of  a  triangular  file  being  ^und 
to  a  point  on  its  three  edges,  s  tool  with  which  asa 
fitter  you  may  be  famHisr.  Any  other  inf ormation 
you  may  require,  I  shall  be  plesksed  to  give. 

H.BoBi2rao2r. 

[75371.]— Ckia-Fumace   Caaing.— Fireday  or 
fireday  mixed  with  asbestos  fibre. 
Brighton.  T.  C.  Sioth. 

[75872.]— Fireday.— 1^  with  water,  and  us» 
as  soon  as  convenient.  It  won't  **  set "  like  plaster 
or  cement,  but  should  be  carefully  dried,  as  it 
shrinks,  aad  is  liable  to  crack. 

Brighton.  T.  C.  SxiTK. 

[75372.1— Fireclay.— I  have  been  using  thia 
material  for  many  years,  and  find  that  to  allow  it 
to  soak  for  a  few  hours  oefore  using  it— sa]r,  put  it 
in  soak  over  night  and  use  next  momins— b^ 
doing  this,  it  stands  against  the  heat  longer  than  it 
used  immediately  it  is  mixed.  £.  J.  W. 

[75373.]— Moulding   Oas- Carbon.— Mix  with 
treade,  press  into  shapes  required,  and  bake. 
Brighton.  T.  C.  Skitr. 

[75373.]— Moulding  Oas-Oarbon.— The  best 
carbons  are  cut  out  of  the  **  retort  scurf"  itself. 
Moulded  carbons  are  made  by  mixiug  the  powdered 

Ehite  with  suffident  tar  or  syrup  to  make  a  stiff 
),  compressing  in  moulds  under  a  pressure  of 
or  three  tons  to  the  square  Inch,  baking  at  a 
bright  red  heat  in  dose  veesds,  agab  soaUn|[  in 
syrup,  again  baking,  and  so  on,  until  the  desired 
compactness  aad  harnneis  have  iMen  attained. 

S.  BonoNS. 


[75373.]- Moulding  Oaa- Carbon.— Mix  with 
i  ground  wood  charcoal.    Make  into  a  paste  with 
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Sx. 


[76377.]— Blower  for  Gab  Oenerator.— The 
•eaaiert  poirible  way  of  fillioff  the  holder  is  your 
inreeent  one— to  draw  it  np.  u  the  etoppage  ie  an 
objection,  haye  a  Moond  nolder  to  go  on  working 
whilet  the  first  is  polled  np.  Any  medianioal 
Uower  will  reqnire  more  labour  to  produce  the 
same  effect.  999. 

[76378.]  -Dynamo.— Tes ;  provided  you  do  not 
naoh  the  saturation  point  of  the  field  magnets. 

S.  Borrozfx. 

(76379.]— Aconmnlatora.— The  best  I  have  seen 
yet  is  one  recently  patented  by  Sillery,  of  Wrex- 
ham. SrjLTrs. 

[76379.]— Aoonmulators.—l.  The  E.P.S.  2. 
The  method  of  making  and  the  composition  of  the 
paste  is  fully  giTen  in  my  book,  "  Blectriosl  Instru- 
ment-Making for  Amateurs,*'  the  only  difference 
being  that  the  plates  are  oast  with  perforations  in 
them.  Each  square  foot  of  posttiye  lead  surf  ace  in 
a  osU  will  give  six  empire  hours.  Hence,  a  cell 
haying  seven  positiye  plates  in  it  (not  counting  the 
negKttyes)  will  give  42  amp^  hours. 

•  iSOTTOJfJS. 

[76379.1— AoonmiilAtors.—The  latest  type  oon- 
siats  of  the  E.P.S.  plates;  but  you  cannot  make 
these,  sinoe  they  are  ooyared  by  a  patent. 
Essentially,  accumulator  plates  consist  of  per- 
forated lead,  spread  with  a  iwste  of  xed  lead  and 
snlphuxic  acid.  The  time  the  ^tes  retain  their 
ohuge  will  depend  on  the  care  bestowed  on  the 
insulation  of  the  cells  when  constructing.  Instruc- 
tions for  making  these  ceUs  have  been  giyen  so 
frequently  that  I  must  refer  to  back  numbers  for 
further  ixdormation.  F.  Asxbw. 

[76380.]— Kiorophona.— On  page  77  of  the 
present  volume  of  the  **  E.M.,"  Mr.  Allsop  gave 
an  admirable  description  of  a  microphone,  ana  to 
this  I  should  advise  you  to  refer.  A  diaphragm 
with  grannie  carbon  between  f enotype  ^tes  is 
covered  by  the  **  Hunnings  "  patent. 

F.  Abxxw. 

[76381.]— Bleotrio-Xdght  Boonomy.— Direct 
from  dynamo,  of  oonrse.  Sx. 

[76381.]  —  Bleotrlo  Ught  Boonomy.— A 
certain  amount  of  energy  is  lost  with  all  accumu- 
lators, which  varies  with  the  efficiency  of  the  cells ; 
it  is  therefore  cheaper  to  light  direct  from  dynamo. 

Brighton.  T.  C.  Sxzth. 

[76381.]— Xleotrlo-Xiight  Boonomy.  —  Much 
cheaper  to  light  direct  The  use  of  the  accumula- 
tor is  to  steady  the  light.  This  can  also  be  done  by 
having  a  heavy  balance-wheel  on  shaft  of  dynamo. 
The  accumulator  is  also  convenient  when  the  light 
is  wanted  at  times  when  the  engine  is  not  running. 

8»  BoTTOini. 

[76381.]— Bleotrlo -Light  Boonomy.— By  ac- 
cumulators you  lose  a  certain  percentage  of  power ; 
but  this  is  generally  more  than  counterbalanced  by 
steadiness  of  light,  lengthened  life  of  lampe,  &c. ; 
but,  again,  aocnmulators  are  costly  in  the  first  place. 
If  you  have  an  engine  with  sensitive  governors, 
you  may  drive  direct ;  but  gas-engines  seldom  run 
steady  enough  for  this,  ana  therefore  you  will,  no 
doubt,  find  it  better  to  charge  accumulators,  even 
if  you  do  lose  power.  F.  Asasw, 

[76382.]  —  Oonatant  Battery. —  "  l^offerer  " 
desarssanimposribility.  He  cannot  get  a  powerful 
current  with  no  wear  of  elements.  &c. 

[76382.1  —  Oonatant  Battery.  —  Bnnsens  or 
biobromates  are  a  trouble  to  keep  in  order,  the 
elements  having  to  be  raised  from  the  liquid  after 
use,  while  the  former  cells  have  to  be  taken  to 
pieces  and  washed  after  every  application.  You 
would  find  Ledanch^s  answer  your  purpose  better 
than  any,  these  requiring  no  atlieotion  for  at  least  a 
yesr.  To  regulate  the  current,  you  could  arrange 
a  varying  resistance,  or,  better  still.,  a  cell  selector, 
by  which  you  could  obtain  current  from  6, 10,  16, 
20.  or  26  cells  if  this  latter  be  the  total  number  of 
ceUs  employed.  F.  AacKW. 

[76386.]— Blectrlo  Sores.— The  sores  on  the 
body  are  not  caused  hj  deotrioity  at  all,  there  being 
so  little  as  to  be  inappreciable ;  they  are  due  to  the 
irritant  effects  of  the  metallic  salts.  The  copper 
specially  is  injurious  to  some  skins.  I  have  a  neigh- 
bour of  mine,  who  wore  a  mudi-advertised  and 
be-puffed  belt,  that  had  six  large  open  wounds 
under  the  six  copper  discs.  8.  BoTTOirs. 

[76386.1— Sorea  oanaed  by  Bleotrlo  Belta.— 
Unless  a  belt  consists  of  a  dry  compress,  it  always 
has  the  above  disadvantage.  I  have  little  f aiUi  in 
these  appliances  myself,  and  until  it  can  be  proved 
to  me  that  a  current  fiows  through  the  affected  part 
and  can  act  on  the  '*  tissues,"  I  never  shall  believe 
that  any  real  benefit  can  thereby  be  derived. 

F.  Aflxxw. 

J;76387.]— Elaotro-Plating.— The  addition  of 
phuric  add  to  a  solution  of  mercuric  nitrate  has 
given  a  predpitate  of  mercury  sulphate.  Theaction 
«f  jdno  has  predpitated  metallic  meroury  in  a  state 


of  fine  division.  There  is  nothing  wrong  in  this. 
It  is  all  according  to  chemical  Xsws;  but  what 
connection  there  is  between  theee  phenomena  and 
dectro-plating  I  fail  to  see.  Sx. 


[76387.]— Bleetro-Plating.— The  best  quiddng 
solution  is  made  as  follows :— For  each  g^on  of 
solution  dissolve  los.  of  mercury  in  nitric  add; 
after  it  is  dissolved  add  a  small  quantity  of  water 
and  predpitate  with  cyanide ;  well  wash  and  drain 
preapitate  and  dissolve  with  a  strong  solution  of 
qyamde ;  a  moderate  excess  of  cyanide  should  then 
be  added,  and  the  water  added  to  makeone  gallon  for 
eadi  ounce  of  mercury.  I  should  strongly  advise 
'*  D.  H.'*  to  have  nothing  to  do  with  *<  quick  "  ;  it 
is  quite  uimecessazy  if  the  work  is  properly  pre- 
pared. 

Brighton.  T.  G.  SiOTR. 

[76388.]— Bdiflon*!  Phonograph  BCotor.— To 
Mb.  Bottoms.— This  is  fully  described  and  illus- 
trated in  the  **  EH.*'  for  Sept.  18.  If  you  write  to 
me  privatdy.  I  can  answer  the  trade  ouestions :  I 
may  not  in  these  pages.  8.  Bottone. 

[76389.]— Befining  G^d.— Your  simplest  way  is 
to  mdt  up  the  gold  with  some  copper,  about  half 
its  wdght.  Cast  into  an  ingot,  roll  ont  into  a 
ribbon,  roll  into  a  coil,  and  heat  it  with  strongish 
nitric  add.  The  copper  is  dissolved  and  the  gold  is 
left  Mdt  the  redoue,  and  cast  into  a  convenient 
shape.  Sx. 

[76389.]— Befining  Otold.— Mdt  your  gold  with 
about  e^ual  weight  of  silver,  granulate,  imd  put  in 
dilute  mtric  add  (1  add,  2  water) ;  apply  gentle 
heat  until  there  is  no  further  diemical  aetfon.  The 
fine  gold  will  be  found  as  a  red  mass  at  bottom  of 
the  vessd.  It  diould  be  well  washed  with  hot 
water,  dried,  and  run  into  a  button,  when  it  maybe 
rolled  or  cast  into  anode. 

Brighton.  T.  0.  Smxtb. 

[76390.1  —  Jndflon'a  Oall.  —  Wash  the  cells 
thoroughiy  and  charge  with  a  solution  of  ammo- 
nium chloride,  l|oz.  to  1  pint  of  water. 

F.  AsKXW. 

[76390.1— Judaon'a  OeU.  —  Begin  by  soaking 
your  cell  for  several  days  in  dean  water  to  remove 
every  partide  of  soluble  ssline  matter.  Dry  care- 
fully in  a  gentle  oven.  Mdt  off  the  lead  collar  by 
means  ov  a  blowpipe  fiame.  Cast  a  fredi  collar 
on.  Faint  the  outdde  with  several  layers  of  pitch. 
Fill  in  the  sides  of  the  perforated  carbon  plates  (if 
there  are  anv)  with  small  lumps  of  manganese  m- 
oxide.  If  there  are  none,  envdop  your  nnc  in  a 
bit  of  canvas,  and  pack  the  dionde,  mixed  with 
cnuhed  carbon,  in  the  ceU,  between  the  carbon 
cylinder  and  sine  rod.  Oharge  with  the  usual  sal- 
ammoniac  solution.  8.  Bonovx. 

[76392.]— Plreworka.-The  following  give  good 
results:  —  Brilliant  red  fire:  Strontium  nitrate, 
lOos. ;  potasdum  dilorate,  3os. ;  pure  sulphur, 
2os. ;  fine  shdlac,  los. ;  fine  charcoal,  ioz,  Sril- 
liant  green  fire :  Barium  nitrate,  12os.:  potasdum 
chlorate,  6oa. ;  pure  sulphur,  2os. ;  nne  shellac, 
los. ;  mercurous  chloride,  loz. ;  fine  charcoal,  |os. 

AlLLTBXTB. 

[76392.]— Pireworka.— Bed  fire :  Cloratepotadi 
10  parts  by  wdght,  nitrate  strontian  80,  sulphur 
26,  charcoal  6.  Qreen  fire :  Sulphur  20,  chlorate 
potash  33,  nitrate  barvta  80.  All  to  be  dried 
and  findy  powdered.  Of  course  you  know  they 
must  not  be  ^xmd  in  a  mortar  together,  lest  you 
get  an  explosion.    Mix  after  they  are  ground. 

Staffs. 

[76392  ]—Fireworka.— The  following  will  be 
found  good  colours  if  used  in  cases  l|in.  diameter. 
Mix  wdl  and  keep  dry.  Bright  red:— Strontia 
nitrate  4|os.,  potassium  chlorate  los..  pure 
sulphur  los.,  fine  shellac  ^.,  fine  charcoal 
Idr.  Bid^  green : — ^Barium  niteate  6os^  potaasium 
chlorate  l^os.,  pure  sulphur  los ,  fine  shdlac 
^s.,  mercurous  chloride  {os.,  fine  ^K^l^y^al  \qe, 

BOCOOBT. 

[76392.]— Fireworka.—There  are  several  for- 
mula for  green  fire.  If  the  fire  be  intended  to 
illuminate  buildings,  the  odour  should  be  of  a  rich 
tint;  and  on  the  other  hand,  when  for  lighting  up 
trees  and  avenues,  the  df^th  of  colour  can  be 
alightl  V  sacrificed  so  as  to  give  place  to  a  greater 
intensity  of  illuminating  power.  ?rhe  f oliue  of  the 
surrounding  scene  supplying  any  defioMnoj  in 
colour  effect  if  the  plaos  be  well  illuminated.  The 
richer  the  fire  the  greater  the  expense.  You  must 
also  remember  that  what  you  gain  in  intendty  of 
colour  you  lose  in  illuminating  power.  I  give  you 
three  oompodtions,  leaving  it  with  you  to  judge 
vrhidi  will  suit  your  purpose  beet:— Pale  green: 
Barium  nitrate  80s.,  potassium  chlorate  3os.,  pure 
sulphur  l^os.,  fine  shellac  ^.,  realgar  ^oz.,  fine 
charcoal  ^.  Brilliant  green :  Barium  nitnte  12o2., 
potasdum  dilorate  3oz.,  pure  sulphur  2m.,  fine 
shdlac  loS'i  mercurous  obloride  loz.,  fine  char- 
coal j^z.  lUch  green :  Barium  nitrate  16oz., 
potassium  chlorate  60s.,  pure  sulphur  3oz.,  barium 
chlorate,  2oz.,  mercurous  chloride  2oz.,  fine  shdlac 
loz.,  fine  diarooal  |oz.  *<  B.  B.  0.  A.^'  will  doubt- 
less understand  that  the  success  or  failure  of  these 


formulas  depends  on  the  fineness  and  dryness  of  tiis 
ingredients,  and  the  perfect  incorporation  sad  the 
purity  of  the  ohemicau  employed.  These  ftrsi  sis, 
of  course,  fired  from  cases,  and  should  be  held  isia 
almost  horizontal  position.  Yadbxwoupi. 

[76399.]— Defisotive  Dynamo.— To  Mx.  Bor- 
Tovs.— Perhaps  you  are  driving  the  wrong  way 
about.  I  cannot  tell  what  is  wrong  from  you 
meagre  description.  Can  you  send  it  to  me,  osmsn 
paid  ?  I  will  examine  it,  and  tell  you  what  n 
amiss  with  it. 

Wellington,  Surrey.  8.  Borron. 

[76401.]— Bunaen  Burner.- One  of  Flstdut*! 
boiling  burners  will,  I  should  think,  answer  yoor 
purpose,  and  be  cheaper  than  your  own  msnofM* 
tuTP.  81c. 

[76402.]— Harvaat  Xoon.— Forthe  pnrpossd 
explaining  the  peculiarities  of  the  abofe,weiB» 
premise  that  the  monthly  path  of  the  moon  in  n 
orbit  is  identical  with  the  apparent  yearly  oouxsi  of 
the  sun  called  the  Bdiptic.  But  as  the  nooa 
describes  one  dreoit  in  Its  orbit  in  Isss  thsa  a 
month,  and  the  sun  takes  a  year,  any  pecolisi^ 
caused  by  thdr  rate  of  motion  will  be  12  toMi 
greater  in  the  moon  than  in  the  sun.  The  nooe'i 
motion  in  its  orbit  is  not  in  the  plane  of  the  earth's 
equator^ but  inclined  23}' to  it;  so  that  forhaUd 
a  lunatum  the  moon  is  above,  or  north  of  ths 
equator,  and  south,  or  bdow,  for  the  other  hsl^ 
and  twice  during  the  month  it  crosses  the  equator. 
When  it  is  on  the  equator,  the  daily  rotation  of  tts 
earth  on  its  axis  causes  the  moon  to  be  half  of  iti 
day  above  and  half  bdow  the  horizon.  That  11, 
there  is  equal  lunar  day  and  night,  just  m  thnsii 
equal  solar  dav  and  night  when  the  sun  is  on  thi 
equator,  which  it  is  twice  in  the  year :  at  the  Tend 
and  autumnal  equinoxes.  Now  at  the  vemd  sqd- 
nox,  when  the  sun  is  travelling  north,  it  asn 
2imin.  earlier,  and  sets  2}min.  later  eadi  day,  the 
rising  and  setting  being  at  the  equinox,  doe  ssst 
and  west ;  but  as  summer  approaches,  the  riibg 
and  setting  take  ^ace  further  and  foithsr  north, 
till  on  the^lst  of  June  little  more  than  one-foorlh 
of  the  sun's  apparent  daOy  path  is  bslow  ths 
horiion.  Now  in  the  case  of  the  moon  on  fti 
ascending  node,  as  the  point  of  its  orbit  is  osllsd 
where  it  crosses  the  equator  going  north,  what  wsi 
2imin.  In  the  sun  beoomes  over  30min.  intheisoOB, 
on  aooonnt  ol  its  much  greater  apparent  vdooi^; 
so  that  any  given  point  on  ita  orbit  will  rise  30mm. 
sooner  on  eaoh  suooesdve  ni^t ;  but  as  the  mooa 
does  not  readi  that  point  till  oOmin.  hter,  it  ntOf 
rises  20min.  later,  instead  of  the  avenge  60^auB. 
This  h^ipeos  eveiy  lunation,  bntwe  omynoiesit 
when  this  moon  is  conapicnons,  as  it  is  whsn  fsB. 
and  as  to  be  full  it  must  be  oppodte  to  the  sottj  it 
must  be  when  the  sun  is  also  on  the  equator,  whMh 
happens  about  the  23rd  of  Sept.  Therefore  the 
moon  that  is  full  nearest  to  Sept.  23  istheonetfast 
rises  most  nearly  at  the  same  time  on  consseotiTe 
nights.  I  have  used  approximations  and  roinid 
numbers  as  being  sufficient  in  sndi  an  explanation, 
but  perhaps  I  hmcL  better  state  that  the  moon's  orw 
is  indined  6**  8'  on  an  average  to  the  Eoliptio,  to 
that  its  indination  to  the  equator  maybeasmoflh 
as  28"  or  as  littie  as  18|^  Also,  I  have  sp(^ksnd 
the  moon  as  rising  at  regular  intervals  from  diytp 
dav,  whereas  it  is  oontmually  varying,  the  tnteirfd 
bemg  least  at  its  ascending  node,  where  it  may  to 
as  little  as  17min.,  and  greatest  when  in  the  tiga  ol 
Libra  at  its  deeoending  node,  where  it  may  to 
about  Ih.  17min.  Of  course,  '« A  F.  0."  will  see 
that  the  60imin.  aUuded  to  above  is  the  avengs 
amount  by  which  the  lunar  day  is  longer  than  the 
solar  day ;  so  that  on  the  averaoe  the  moon  xisai 
that  much  later  eadi  succeeding  day. 

H.  Waxb. 

r76403.]-Z.ever  Watoh.-I  should  say  there  ii 
a  jewd  or  end-stone  cracked  or  broken :  but  it  is 
impossible  to  say  without  seeing  the  watch. 

Brighton.  T.  G.  SmlE. 

[76403.]— Lever  Watch.- The  babnoe  pn\h 
ably  rube  on  the  cock,  caused  by  its  bdog  out  of 
fiat,  or  the  Jewd  endstone  bdng  broken,  or  thi 
balance  pivot  having  become  short  from  wear. 

Hobo. 

[76403.]— Lerer  Watch.— This  f^ult  is  essibr 
detected  il  "Tom"  takes  a  Httie  time  to  finds 
out.  1.  Take  movement  out  of  case  and  hold  ittt  > 
left  hand,  face  up  (watch  going  full  swing  befoie 
doing  so).  2.  ITotice  then  if  balance  is  rubbing  on 
balance-cock  (if  balance  is  out  of  truth  and  tM 
much  end-diake,  it  is  bound  to  rub) ;  true  bslancsit 
it  is  not  in  truth.  Should  balance  be  .o<*<'^ 
fixamine  cock  Jewd  and  endstone ;  it  is  posdbletfii* 
balance  may  be  rubbing  on  cap,  if  there  is  acsp. 


[76403.]- Lever  Watch.- •«  Tom  "  wiU  have 
to  get  a  new  staff  fitted  in  the  balance  of  his  lever 
watch.  The  reason  of  the  watch  rubbing  sad 
stopping  in  one  position  is  evidentiy  because  one  si 
the  belance  pivots  is  so  worn  down  as  to  caoM  fou 
contacts  between  the  roller  and  lever,  or  slss  »• 
guard-pin.  Sometimes  the  cause  of  stoppN^  ^'^Sl ' 
from  insufficient  force  in  the  prime  mover^e.,  toe  { 
I A  lever  watch  requires  ft  itcoof  { 
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oijaqdiig  than  a  GeneTft  for  tiro  raaaona—fint, 
OB  loooaat  of  the  heavier  balanoe ;  and,  again, 
Itenie  the  action  of  the  'seape-wheel  on  the 
telinoa  k  ao  indirect,  being  altogeliier  through  the 
aafinm  of  the  pallet-pieoe. 

SOHLOSS  SCHWZBDr. 

[75401.]-'Klerosoopio  Optics.— The  power  of 
tbtije  IflDf  m  — ^l/,  aa  before,  and  if  power  of 

objMtiTBiiaflnimed  to  be  a  certain  amount,  then 
OM  nolt^lied  by  the  other  b  power  of  mioioseope. 
B^  ibdtii^  the  power  of  each  lens  Mparatelj,  and 
ftn  mnlhiilying  together,  will  not  give  the  correct 
fwlt;  beoauae,  for  a  nmple  microeoope,  the 
JifltuM  between  the  object  and  the  lens  should  be 
yatsr  than  the  latter's  focal  length,  and  in  the 
■Bjris  liBS  case  this  is  not  so.  Pefhaps  an  ezample 
effl  Bske  my  meaning  dear.  Suppose,  f  for 
B^jselifs  ■»  ^in ;  f  for  eye  lens  ■■  Itn.  iHitance 
Mirsen  object  and  lers  */+  fioin.  m  D  ;  and 
imiSduiob  between  image  formed  byobjectlTe, 
ttdftskns" 


Then  ^.i -^;  or rf «  - 26'5in. 

Sow  Did:  : siae  of  object : sise  of  imago .'.  -^ 

■U  for  object  Ions  •  M  :  1.  M'  for  sje  lens 
ml^m^^^^m  11.    /. Magnifying  power  of 

■farssBope  «  60  X  11  «  550 : 1.  If  distance  between 
ttalmsM  is  required,  the  same  •  about  26'4Jn.  for 
ttiipsitieularcaie.  A.  Qabd. 

[75I06.>- Blaotrlcal  Traits.— Let  c  m  strength 
d  dnm  in  absolute  eleotro-magnstfo  umts. 
r«  isdias  of  rinsr,  then  the  strength  of  the  field 
(/}  at  the  esntrels— 

/       2_r£ 


likiag  Uis  dat»  M  giren, 


/- 


2  X  22  X  '06  ^  W 
2x7  7 
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l&s|iotsnlial  oaoaed  by  a  elosad  drooit  at  a  point 
Mtfit  is  equal  to  tbit  soUd  ande  (w)  subtended  by 
Asdrasitattliepoint:  multiplied  bythestren^ 
tf  tke  conent  in  abeotuts  elMtzo-magnetic  umts ; 
fhslls,  ^^ 

Y  m  iO  X  C* 


Ems,  IB  the 


given, 
0625  X 


06  a  •003126. 
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The  nuniben  and  tUlei  of  qwriea  whieh  remain  vikan^ 
noered  /or  >ItM  wt€k$  are  inserted  in  this  list,  and  if  eiiU 
%nannp«red  are  repeated  /our  weeke  tiftenoarde.     We  true 
ourreadere  vrill  look  over  the  Uet,  and  eend  tehat  in/omuLtian 
tkeif  can /or  the  bemffit  o/thdr/elUw  eontributore. 


IliipotaBtialwillbe  +  or  — ,  aooordingtotfaesidA 
ol  the  eorrent  taken.  The  question  is  from  Silvanus 
Aompson's  book.    Wk.  John  Obbt,  F.O.8., 
Kswosstle-on-lViM-  Analytical  Ohsmlst. 

[76407.}-— Semi-inoftndesoent  |  Lamps  and 
Id  Lamps. — ^Both  these  are  eztnmely  wasteful. 
Ds  Bcjuier  lamps,  in  which  the  upper  carbon  bar 
a  tootnedf  and  aesoending  by  its  own  weight 
a^igss  in  a  pinion  which  turns  the  carbon  cusc 
ipK  which  the  upper  carbon  rests  (somewhat 
htasSjr),  will  work  with  a  ouirent  from  a  f^ 
Bbbnbs  or  chiomic-add  cells,  but  it  will  also  give 
wy  Kitie  Hgkt  One  of  Beaumont's  50-yolt  1- 
nmn  arc  lunps  will  work  well  with  25  chromic- 
•cia  Mils  and  give  an  excellent  light— far  better 
ttia  cither  of  the  lamps  you  mention,  and  about 
Ivs  tines  as  powerful  as  an  inoandesoent  lamp, 
bkisg  the  same  battery  to  work  it. 

S.  BoTTomi. 

[7M08.][— Orgran  Light.— The  lamp  illustrated 
ui  1^  92  IS  well  suited  for  this— no  heat,  mess, 
■w,  grease,  or  fire.  If  preferred,  the  battery  can 
teplMsd  on  the  floor. 

Surbome.  E.  B.  Dalb,  A.I.E.E. 

[75409.1— Pmnp  for  LooomotlTe. — Seeing  that 
mmol  601b.  oocupiee  355  times  the  room  ot  the 
nterfiom  which  it  was  generated,  and  that  the 
Mb  strokea  of  the  two  cylinders  of  2in.  bore 

Silsaarea  of  16  circular  inchee  for  eadi  stroke  of 
^  ^pomp,  the  area  of  plunger  that  would,  without 
»  or  other  losi,  supi)ly  enough  water  to  com- 
fiU  the  cylinders  with  steam  at  601b.  for  the 
oke  would  be  ^(|^  b  '045  drenlar  inches. 
oh,  m  a  fnll-siaed  engme,  would  besuffident-as 
IJMB  ii  sddom  admitted  more  than  half  the  stroke. 
MsQow  one-third  more  for  leaksge,  making 
^Mb.  To  give  this  area  the  plunger  would  need  to 
»i«j nearly  ^in.  diam.,  so  the  present  pump  is 
9  BO  means  too  small.  See  that  the  dack-Tdve 
M  not  Isak  and  allow  the  pump  to  get  hot.  If 
TM  have  any  difficulty  in  keeping  the  gland  tight, 
tt^admwn steel  plunger:  this  can  be  kept  l&ht 
vrihlosfrietion.  Stick  to  the  kmg  stroke,  asuie 
wj  adrsniage  of  a  short  one  is  the  lessened  area 
vmotiooal  surface ;  but  it  is  the  rerendng  at  the 
yd  the  stroke  that  absorbs  power  and  wears  the 
jjjpag.  ThiB  has  to  be  done  against  a  greater 
ivinBoe  with  a  short  thick  plunger.  Otiier  pro- 
l«tfoQiwilI  do;  except  that  the  width  of  the 
of  vaHas  is  too  gnat— ^-  would  do— as  the 

^^oa  them  ought  to  be  snffident  to  chop  a 
or  linular  obstruction  in  two;  which,  with  the 
""^  width,  it  would  not  do,  I  ttaicj, 

F.  "Wakb. 
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176410.]— X^rlophon.— I  shoold  be  glad  if  some  Sto- 
respoodeat  would  kindly  give  paitiealars  for  eoastmeting 
a  zylophon  as  played  by  the  l^xolese  siagcrs  at  the 
Gomaa  Cxhibtaoa.  Any  sagfestiona  as  to  mat.erisTe 
requfaed,  dimensions,  how  tnueo*  fto.,  would  oblige.  Is 
tus  instnuneat  easy  toplay,  and  are  there  any  insbroetion 
books  written  for  it  I— tfoenoair. 

1764U.]  — Waatkar  Indicator.  —  What  is  the 
flhemifial  solution  need  for  eteepiag  the  mnslin  ekiit  of 
theflgnteof  agiriof  theeeindieatonT  It  is  eupposed  to 
turn  roso-eoloured  for  rain,  lUaefor  diaage,  na  une  for 
fine  weather.  The  one  I  hate  is  either  roes  eolonred  or 
lilae,  and  so  repreeente  the  weather  we  are  haTing 
eaaotty :  but  I  hare  nerer  seen  it  torn  blue,  except  when 
exposed  to  the  sun.— Fooaoax. 

(76418.1— Bumt-wood  Work.— Win  some  reader  of 
"Ours"  ]dndly_  give  me  some  iaetruotioBs  reepecting 


bumt-wood  work.  At  the  German  Exhibition  there  an 
some  reiT  pretty  aitleles,  such  as  piotore  f ramee,  Ac. ; 
but  I  oowd  get  no  inf ormrafan  as  to  prooeas  or  tools  used. 
—Fooaoax. 

[78418.]— Sloyd  Work.— Would  any  eorrespondeat 
giveeome  infowMtioarsmeeting  Blord  work  (I  am  not  sure 
whether  I  bave  spelled  it  eoReetiy )  t  In  the  proapeotos 
of  a  sehool  of  art  I  saw  it  was  taught ;  but  had  not  an 
opportunity  of  making  inquiries  on  the  spot.— Foohobx. 

2  [76414.1  >Pyrotoohn7.—Ii    there  any  license  r»- 
nired  for  makiagflrewoiks  for  plessuie  (not  proAt),  and 
I  there  any  law  against  it!   Also  woold  tomeone  kindly 
giro  a  fonnulae  for  a  good  red  star  t— Booxxt. 

[76416.1-8mok«leBa  Goal— There  was  a  ohemloal 
adTertiaed  some  time  ago  for  treating  eoal  eo  as  to  de^re 
it  of  smoke  irhen  bommg.  Can  any  reader  tell  me  if  he 
has  had  any  experience  of  it !— Fuxxs. 

[76416.]— Dynamo.— WUl  eome  friend  kindly  tell  me 
the  cheapest  and  beet  way,  and  also  about  the  cost,  of 
making  a  dynamo  to  light  workshop  about  IMt  by  Kh.  t 

— laONMOMOXB. 

[764X7.1— Phonogrftph-— To  W.  Gxllxtt.— Will  yon 
kindly  tell  me  if  it  would  make  a>t  dtif erenoe  to  the 
worknig  of  the  motorif  I  make  theyok  of  |  square  iron, 
and  ri^  pieeee  on  to  form  the  tmmel  f  i  the  armatore  T 
Will  ain^e  ootton-ooTerod  wire  do  for  mo' or  if  loaked  in 
paraffln  wax,  or  woold  it  take  up  too  uiuoh  epace  t— 
W.  A.  JxHvaB. 

[76416.1— Doat  Fuel.— Could  any  of  jonr  nrnierous 
readers  xive  me  the  lateat  results  of  experininnf  e  in  burn- 
ing ooai-dnBt  fuel  under  Tanmsbtre  boiOers,  or  any 
partioolaxB  with  regsrd  to  pattern  of  ffarebazs  and  appa- 
ratus used  T— A.  T. 

[76419.1 -Aathsia.— Would  some  correspondent  tell 
a  ^ousg  engmeman  what  would  be  a  good  thing  to  carry 
with  him  in  oaae  an  attack  of  aathma  came  on  in  the 
night  when  at  work,  as  I  am  rather  subject  to  it ;  ideo 
what  to  take  as  a  preTentiTO  I— GaATxroL. 

7649'>.]— Kotor  for  Boat.— I  hare  a  email  boat, 
long,  whieh  I  wish  to  lig  as  a  launch.  Whatiatibe 
beet  motor  to  put  in,  and  the  dieapeetT  The  question  of 
fitat  cost  ia  moet  important,  and  a  motor  using  liquid 
fuel  would  be  preferred.— WoaoasTxa. 

[76481.]— Dynamo.— To  Ma.  Bottovx.- I  have  made 
a  dynamo  with  a  4in.  armature  by  4|in.  long.  The  com- 
mutator has  twen^  sections.  ThB  magnet  cores  are  4iin. 
by  liin.  by  4in.  high.  How  many  layers  of  wire  should 
I  put  on  the  armature  and  magnets,  and  what  gauge! 
How  many  Tolte  and  amperes  ahoold  I  expect  f  I  should 
like  to  nee  leap,  lampe  worked  in  eeriee.— F.  Buxtox. 

r76488.1-8olar  Hotion  in  8paee-To  •*F.ILA.B.'* 
Kmdly  infonn  me  what  angle  doee  the  plane  of  the 
earth'e  orbit  make  with  the  plane  of  the  eoiar  motion  in 
space  t— Axxious  to  Kxow. 

[76488.]-Bleotria— A  friend  of  mine  asked  me  to 
look  to  hie  battery,  as  his  door>bdl  would  not  ring.  I 
found  on  taking  out  the  ainoe  that  ther  were  inemated 
with  a  rather  hard,  white  subetanoe.  This  I  scraped  off, 
and  the  b^  now  rfaigs  all  right.  Osn  anyone  tell  me  the 
cause  of  thie  forming  on  the  sine,  and  how  it  ean  be  pre- 
▼ented.  The  eella  were  No.  2  agglommerate  Ledanon^s, 
and  had  been  in  use  about  six  numtha  for  one  bell  oniy.- 

LXUXAB. 

[76484.]— Platinw.— I  have  a  quantitf  of  old  electro- 
plated articles.    Is  there  say  prooees  oy  which  I  can 


90ft. 


obtain  the  silyer  and  dean  th^etal !  Any  description  of 
apparatus,  fte.,  will  oblige.— Boss. 

[76486.]— OoAl-Duat  Brioka.— Some  time  ago  I 
saw  in  a  shop-window  in  a  Yorkshire  town,  bricks,  or 
more  properly  speaking,  what  ajppeared  to  be  setts,  made 
from  coal-dust.  I  undierstand  it  is  a  composition  ox  coal- 
dust,  pitch,  and  other  ingredients.  Will  any  reader 
kindly  tell  me  what  aze  the  oomponent  paria,  and  if  it  iaa 

Sitent,  and  if  so,  who  is  the  patentee  and  manufacturer  t 
BO.  BiLBT. 

[76426.]— Bynaxno.— I  am  perplexed,  among  the 
many  forms  of  dynamo,  what  sort  to  make.  I  want  a 
aboutaoOcp.  one,  and  I  am  going  to  drive  by  a  steam- 
engine,  ana  I  want  the  greatest  current  from  the  least 
consumption  of  steam.  What  electrical  pressure^  dtot- 
anoe  8(nt.,  is  the  most  flronomiwtl  t  What  armature- ring, 
drum,  or  cog  1  What  field  magnets— Manchester.  Bdieon- 
Hopkinson,  or  those  like  an  inverted  Bdison  t  x  see  cog- 
ring  armaturee  oonstantiy  reoonuneaded  in  the  "  B.M./* 
but  in  going  thronxh  an  dectrioal  exhibition  some  time 
ago  I  could  aee  only  one  cog-ring,  the  rest  being  ring  anA 
drum.— *  A.  J.  P. 

[76487.1— Pyrometer.— I  have  charge  of  a  gas- 
heated  nimaos.  The  material  treated  is  inferior  iis 
quality  if  the  heat  is  below  a  certain  temperature,  aaA 
our  only  method  is  the  ^'rule  of  thussb'^  method  of 
judging  by  colour.  Gould  some  of  our  readen  help  me* 
with  any  nints  ss  to  a  pyrometer  of  a  simple  kind.  2 
have  thou|^  of  an  iron  rod,  oae  end  exposed  to  interior 
of  fonaee.  snd  the  other  sgaJnst  the  meronr^nlb  of  an 
ordinsry  taamoaMter,  The  f nnaoe  is  bride  bnilti  sad 
heats  wrought  iron  to  a  light-red  heat— Frso. 

[764a&]-How  to  SCake  »  Violia.-Ia  Mr.Fisksr- 
ittg's  seoood  paper  on  the  above,  he  gives  an  illustntioB 
of  a  "  quarter  '^back  (F^.  14),  showing  joint  and  dirss- 
tion  of  wood  figure.  It  is  remarkable  that  all  the  hades 
cf  violins  conang  under  my  notice  have  the  figure 
running  the  reveres  way.  Would  ICr.  Pkikeiing  kindly 
say  if  there  is  a  reason  for  this  variation  bsyond  the 
matter  of  teste  t—Joax  Bab. 

[76489.  [-Blaotrio   Liffhtiaff.— WHl  soaae  UnA 
'  me  how  I  ean  li^t  a  small  diop  with  tw» 


U- 


8e.p.  lamps,  Bdison  and  8wan,f  or  about  five  or  aix hours  i 
what  number  of  edls  and  what  fluids  I  shall  require,  aaii 
the  eoet  of  the  fluids  t  I  have  the  lamps.  Full  infdnna- 
tion  how  to  light  my  shop  will  be  of  great  hdp 
J.  Da^rxa. 

[76480.1-Oworakot  Water-whoal.- Wm 
tieal  ooRSspondenfegtve  the  dimensions  of  overshot  water- 
whed  that  wiU  lift  10ft.  hich,  by  endlees  strap  snd 
budcets,  enough  wtfter  to  supply  a  fin.  or  Jin.  borepipel 
The  sapply-^^  1*  iln.  bore,  with  itt,  pressure  of  water. 
— ElxowLBOOB  IS  Powxa. 

[76481  ]— Oaloulatiiiff  flpeeda.— I  am  in  tho  habtt; 
of  fitting  up  all  kinds  of  maehucry,  and  have  always  t» 
orAer  ue  driving  pulley  of  sueh  a  sixe  as  will  ran  the* 
UMiehines  a  osstam  numScr  of  revolutions  per  minute.  I 
always  know  the  eiae  and  apeed  of  the  puUey  upon  tha- 
machine,  snd  the  spesd  of  the  shaft  is  easily  anxved  at. 
The  ^'""V******"  of  tae  driving  pulley  is  the  nut  I  have  t»* 
oaok.  I  have  a  method  of  working  this  out,  and  1 
generally  airive  within  a  few  revoluuona  of  the  coneot 
number,  but  I  am  not  satisfied  with  my  method.  I  will 
therefore  be  obliged  if  anyreader  will  give  me  the  formula 
for  findhig  this  oorseotly,  with  a  few  examples  wodwA 
out— BaxxiQxx. 


[76488.1 -Fnsaa  of  Spring  Olook.— Idonot: 
member  to  have  seen  a  drawing  of  a  maohine  for  rifiini^ 
the  fusee  of  a  spring  doek  in  **Ours."  If  such  baa  been 
illustn^,  wiu  some  reader  kindly  refer  me  to  tha- 
volume,  as  I  cannot  find  any  reference  in  the  indexee  to< 
the  volumea  whidi  I  have,  datbig  back  to  1874 1— H.  O. 

[76488.]— To  Kr.  Bottono  or  Othexa.— I  have  aw 
deotxo-msgnetio  saadiine  which  will  not  give  a  current 
Will  yonkmdly  give  me  a  few  hints  as  to  probable  cause, 
and  say  how  the  wire  on  armature  should  be  connected  i 
The  beginning  of  one  coU  is  joined  to  the  end  of  other 
ooiL    Whatistheproperpositionof  other  ends  of  wire.— 

B.  Ii.  A* 

[76484.]— Aeouaiiilator.-Would  Mr.  Bottone  kindly 
instruct  me  how  to  make  an  accumulator  out  of  lead 
phitee,  and  how  to  charge  it  to  give  a  6c.p.  light  when 
charged  T  Also  another  to  light  a  10c  n.  Incandeeoent  lamp 
for  about  nine  to  ten  hoius,  and  now  long  will  It  keep* 
oharged  if  not  toudhed  I— A.  Loox. 

[76486.]- Phonogrftph.^T0  lb.  Oium.-Haviag' 
ndioed  corxectton  with  regard  to  the  length  of  tiie  sn^ 
porting  cdomn  in  a  paragraph  a  few  issuee  ago,  I  out  off = 
tin.  as  stated.    Now  the  catting^edge  of  the  antomatlfr 
turning  tool  rests  upon  the  brasa  mandrel,  while  the 
screws  of  the  adjust^  stops  at  the  bottom  of  the  spse- 
tade  f^ame  do  not  nearly  tondi  the  surf  ace  of  the  square 
bcasB  on  the  front  guide-«od  even  when  scrswed  right 
down.   In  all  other  resneete  the  instrument  is  absolutelj 
coneot    Kindly  state  what  is  wroa(g:  also  why,  in  deter- 
mining position  of  pin  in  the  slotted  piece  of  brssa 
screwed  to  the  eliding  tube,  should  you  set  the  etylua 
only  l-16ln.  from  surface  of  mandrdt   Kindly  say  —'--'- 
to  do  in  these  cases,  and  obIige.—Oxx  ix  ▲  Fix. 


[76486.J-NAaik  Sawea.— 


16 

8 

18 

94 

86 

10 

84 

81 

88 

7 

18 

14 

8 

88 

87 

88 

18 

18 

81 

11 

9 

4 

80 

86 

8 

86 

88 

80 

17 

18 

6 

86 

88 

1 

6 

88 

Qm  any  of  yomr mathematical  readers  tdl  me  how  tomaka- 
anasik  squazeof  Sfioelle,  or  provethat  it  is  inpoesfl^to 
doM>,a8l8Uspeet  itisT  In  tiie  above  squaw  aUtiie  It- 
diagonals,  the  6  rows  and  4  of  the  ednmnsadd  up  to  HI ;. 
but  the  second  edumn  makes  180,  and  the  fifth  10^ 
Thia  is  the  nearest  to  a  nasik  iqusre  I  can  get — 
Aairanxno.  £  i^  ^.^ 
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[75487.]— Hot 

4(  ta  "U  l>    4«if/Wm 


^ Water.— Omi   my  kind  reader   of 

iLH."  infovm  me  of  oanee  and  put  me  rigiit  with 
Youowinff,  and  rongh  sketch  t  I  have  taken  oat  a  90- 
IpJOon  hot-water  tank  and  irat  in  a  S6-gaUoB  one  in  plaoe 
«f  same,  and  cannot  get  any  water  at  bath  or  dnk.bnt 
oam  get  tank  fall,  and  no  higher.  Haye  blown  out  pipes, 
and  find  theve  is  no  stoppage  anywhere.  Cold  water  has 
l)een  oonneoted  nearly  a  fortnight,  and  no  water  yet. 
Tbe  cold-water  sapply  is  connected  to  retion  pipe  of 
t)oiler.— A  TwiLvn  Ybabs'  BuBsotiBn. 

[75488.1— Small  I<athe.— To  Ha.  Borroirs.— Please 
teu  me  vt  the  electro-motor  described  in  your  book  on 
•eleetKMnotors,  pp.  S5  to  83,  woold  driye  a  small  watch- 
maker's lathe,  and  how  many  ohromio^ieid  cells  I  shonld 
Want !— T.  A. 

[76489.]— Sorew-Outtinff.— Could  any  of  our  readers 
inform  me  if  there  is  any  standard  depth  for  a  Y-thread, 
or  what  should  be  the  proper  sise  at  the  bottom  of  the 
thread  of  a  ]  tap  with  a  pitch  of  94  threads  per  inch  !— 

POBBIL. 

[76440.1— Beffiaterlnff  Barth*t  Magnetism.— 
How  are  the  daily  irregularitiee  of  the  earth's  mag- 
netism registered  at  different  stSfttions  for  comparison  t 
— Maovbtio. 

r7644Ll— SparklnBT  Dynamo.— To  Ha.  Bottovs. 
—Many  thann  for  your  kind  answer  to  my  qnery.  No. 
75808.  I  am  afraid,  however,  that  the  causes  you  gire 
are  Aot  tiie  true  ones,  as  the  machine  is  almost  new,  and 
made  by  a  well-known  professional  dynamo  manufacturer, 
•0  that  this  fact  disposes  of  saggesoons  Koe.  1, 5,  and  0. 
With  regard  to  9.  8, 4,  and  7, 1  may  say  that  the  bmshee 
*«te  TSity  carefully  adjusted  at  the  exact  position,  that 
4JMy  ptess  at  diametrically  opposito  paints,  that  the  oom- 
tamator  is  faultlessly  clean,  and  that  I  am  oertain  there 
'«M  no  leaka^v  bad  oonta^,  or  eaitht  in  the  outer 
«lreait.  Isitnota  faet»  thataU  MaaoheiAer  tor  other 
-^npo)  wachinwi.  with  conseentiTe  poles  and  Paoinotfei 
armatorea,  spark  to  a  greater  or  less  CKtsnt !  Do  you 
think  that  the  Tsrv  low  ratistaue  of  10-80  volt  lamps  in 
parallel  (aboat  8  ohms),  agalnat  60  ohms  in  the  V.lC's 
and  1|  ohm  in  the  A.,  aoeouate  ior  the  fault  t  Ara.7oa 
of  opinion  that  lamps,  say,  of  56  Tolts  would  tend  to 
impNrre  matters,  and  do  you  think  thai  carbon  bnudies 
will  reduce  the  sparking,  aa  they  eertainly  do  in  some 
electro-motors  t— Ttbo. 

[7644S.]— Bnlarffine  Lantem.- 1  want  to  make 
an  enlarging  l^nterA  to  do  used  in  ooxi}UBction  with  my 
half-plate  camera.  Will  some  kind  reader  of  "Oars" 
tell  me  how  to  prooeedt  I  want  one  for  use  with  a 
paraffin  lamp.  1&  camera  B.K.  lenses  Is  1 8-16in.  diam. 
and  9in.  focus.  How  large  can  I  enlaige  from  a  half- 
plate  negatiTC  T— N.  B.  R. 

[76448.1— Air  PtMaxura.— Wm  an  engineer  used  to 
the  hanming  of  air  pressures  giTe  an  answer  to  the  fol- 
lowing^ query  J  I  am  about  to  make  an  engine  with 
double  cyUnden,  each  ISin.  by  6in.,  the  engine  to  run  at 
lOO  reyolutions  per  miniate.  I  want  to  know  if  I  can  use 
air  pressure  instoad  of  steam  to  dtire  it  T  I  propose  to 
ftz  the  engine  permaheutly,  and  to  supply  it  with  air 
pressure  tfucen  from  charged  erlinders,  aiinilar  to  tiaose 
used  for  forcing  lager  beer.  Can  this  be  done !  If  so, 
what  sine  of  air  cylinder,  and  containing  what  pressure, 
must  I  nse  to  drive  engine  for  ten  hours  t  the  pressure 
eylinder  to  be  renewed  every  ten  hours.— ExpaaiKsrraa. 

[75444^]— Solpharlo  Aold  for  Aoeiimu1atorti.r- 
Tliis  is  snppos^  to  be  manufaetored  fkum  pyrites,  fte. 


Which  is  the  best  for  battery  work,  and  what  is  the  test 
to  know,  if  correct  ?— Nbmo. 


[75445.] —Abyssinian  Pump, 
ibeoziben  inform  me  whether  aa 


any  of  your 
suDeoztben  inform  me  whether  an  Abyssinian  pump 
would  answer  if  driven  through  strata,about  tft.  soil,  and 
same  of  sand,  partly  quiek,  then  into  shaly  gravdL— 
ABTssnrxAir,  Northallerton. 

[7544A.]— Diatillinff.-I  am  desbous  of  obtaining  a 
distilling  apparatos  for  distilling  qiirit  faom  pure  sugar, 
m  quantities  of  50  to  100  gallons  of  spirit  per  week,  and 
am  told  that  "Ooffey's  "  rtill  would  answer  the  puxpoee. 
Will  somecme  tell  me— (1)  Is  this  legal  in  Channel 
Islands ;  (9)  size  of  still  necessary ;  (8)  qaantity  of  water 
to  ferment  a  ^ven  quantity  of  saccharine ;  (4)  duty  pay- 
able, if  any,  m  the  Islands  t  I  know,  of  course,  that  it 
is  not  allowable  in  this  country,  and  any  hints  will  be 
obliging— CoFFST. 

[76447 1—L.  and  If.W.  New  Componnd  Iiooo. 
—I  see  they  have  just  turned  out  of  the  sSops  at  Crewe  a 
new  If  CO.  of  colossal  sise  on  eight  wheds,  placed  as 
follows :— One  pair  of  small  wheelefor leading  end  (radial 
lixle) ;  two  pairs  of  7ft.  wheels  under  boilos.  and  another 
pair  of  umaJl  wheels  under  footplate.  The  boiler,  I  undei^ 
-tand.  in  18ft.  long,  and  the  aigbae  weighs  about  60  tons 
without  tender.  Bhe  is  a  handsoma  engine,  and  is  iSie 
largest  tender  loco.  I  should  think  nmning  m  England. 
Can  any  of  *'  ours  "  give  me  any  f  oxther  particalius  of 
this  fine  engt'ne,  and  what  traffic  she  is  intended  for  t— 
Chixximotok. 

[75448.]-Bleotrol7Bia.— I  shall  feel  Obliged  if  asy 
of  "oura"  wOlsayif  the  gold  and  silver  in  a  cyanide 
eolation  can  be  recovered  uf  electrolysis,  and  if  so,  is  it 
an  expensive  agent,  or  mav  it  be  adopted  on  the  la^^e 
scale  I  I  have  a  notice  of  the  Hoebius  process  beside  me 
as  carried  out  at  Finos  Altos,  Ghihuahaa,  Uexioo,  in 
which  it  is  said  the  gold  and  silver  are  electrolvtically 
separated.  The  plant  has  a  capacity  of  8,600ox.  to  4,000oi. 
of  dor6  silver  per  94  hours,  with  an  expenditure  of  only 
9|H1P.    The  solution,  however,  is  a  nitrate  one.— 6.  D. 

[76449.]- Inoandeaoent  Iiamp.- Will  Mr.  Bottone 
or  other  readers  please  tell  me  whether  I  can  mend  my 
incandescent  lamp,  the  platinum  loop  at  the  end  being 
broken  off  level  with  the  glass  bulb  f — B.  8.  Y. 

[75460.]— Fire  Balloon.  —  Will  any  one  kindly 
describe  an  easy  way  of  making  a  sma^l  one  !— J.  B. 

[75451.]— Eyepieoe.  —  Would  •*  P.B.A.8."  be  kind 
enough  to  tell  me  why  I  am  unable  to  get  a  dear  view  of 
any  celestial  object  when  looking  through  eyepieoe 
formed  of  lens  |m.  focus,  ditto  lin.  foeos,  and  fuaao- 
oonoave  fitted  to  slide  tonther  or  apart  t  If  I  remove 
the  ooncave  I  obtain  a  misty  image  of  moon  or  star,  or  if 
I  reverse  ends  of  small  leases  can  see  pretty  well,  but  not 
with  concave  in  its  supposed  place.  Wanted  to  know 
function  and  position  of  concave  lens  t— Altba  Bsta. 

[76459.]-To  Ur.  Bottone  or  <*  Bisma.'*— Havinjr 
made  up  a  set  of  90  Baron  oella  as  desenbed  in  "Oars'* 
in  Maroh,  1890, 1  want  to  know  the  best  way  to  utilise  fuU 
current  to  light  every  daty  some  incandescent  lamps.  How 
many  16e.p.  or  lOcp.  lamps  can  I  light  t  Please  state 
what  lamps,  of  what  voltage  and  candle-power  have  I  to 
buy,  and  oblige  —  Mauaioa  db  Cutaox,  Oourtrai, 
Belgium. 

[75458L]— Cost  of  Bleotrio  Zdghtins  and  Qaa. 
—A  10e.p.  lamp  oa  a  lOOrolt  eiieait»  burning  on  aa 


average,  say,  5  boon  per  day  all  the  year  toond,  eqwi 
say,  1,800  houn  per  annum.  The  cost  of  sopplv  bSS 
6d.  pear  B.  of  T.  unit,  what  will  be  the  cost  of  IkfhtiiiffS 
the  lamp  per  annumt  Also,  what  wonld  be  ue  cost  ol 
IScp.  gas-burner  for  a  similar  1,800  hours,  gas  at  ^  fld. 
perl,O0OT    Any  hints  wUl  oblige.-B.  B. 

[75464.]— Uakinff  Flatinnm  and  Zino  Adhar* 
to  GlaM.— Where  can  infamiation  be  obtainid  irith 
respect  to  placing  (a)  platanum,  (6)  rinc,  (e)  tla,  oq 
glass,  so  that  it  wul  adhere  in  a  very  thin  film  of  aetil 
— B.  G.  W. 

[75465.]— Aathma.— I  have  been  living  in  a  daap 
house,  which  I  must  blame  for  giving  me  the  ssthmsTu 
is  a  very  distressing  complaint,  and  worse  during  airfit 
I  am  86  years  old,  and  strong  and  healUiy  otherwiaa  b 
there  any  eore  for  asthma!  Any  help  greatly  esteoBsi 
— A.G. 

[75466 J-ToKr.  Bottone.— WiU  he  UndlvpiAM 
ri^htt  Iwantio  use  one  ineandeaoent  lampawDtfrrt 
mmutes  now  and  th^n.  What  battery  would  be  the  tail^ 
and  how  often  will  it  want  charging  1  Qsnluaeabattej 
so  that  loan  pull  the  plates  in  andont  gf  the  solntknt- 
OxB  IB  A  Fix. 

[76168.] -Altering  Halse'a  Uedioal  Battory. 

— I  have  a  Halse*s  medical  twelve«oell  battery  andooil 
which  I  wish  to  use  for  eleetfotyplng  and  beUs,  7«t«till 
use  as  a  medical  battery.  What  are  the  best  caostsat 
batteries  to  put  in  the  plaoe  of  the  present  ones  1  I  mat 
something  powerful,  lasting,  and  cheap.  Where  ess 
materials  and  fittings  be  bought!  Please  beexplidta} 
asa  xu«-electrieian  can  uidetatand.  I  want  to  do  the 
alteration,  if  possible.  8pBoeforoeIbinbox:18in.ko|, 
6iin.  wide,  and  7in.  higlu^-OoirvBasioy. 


■♦♦^ 


All  Qommunieatlons  for  tiUs  depaitmeot  nnil  bi 
Addressed  to  •  *  J.  Fcbbob,  Knnllsida^  T4wl,  Lgms  Bsgiik 


t* 


FBOBLEU  KCXILXXIV.— Bt  "Black  Pawx." 

Bledkt 


IFMif.  [8  4-  IS 

Whita  to  play  and  mate  in  three  flMves. 


SOLUTIOX  TO  1979. 


WUte. 
1.  Kt-K  B  4. 
S.  K-Kt ». 
8.  B  or  Kt  mates. 


Black, 
1.  P-a4(disQh){best}. 
9.  Any. 


',*. 


HOnOBB  TO  OOBBBBPONDXNTB. 


Cobbbot  solutions  to  1979  by  W.  T.  Hurley,  W.  L. 
Martin,  E.  Bygott,  W.  Jay,  A.  H.  (Bishop's  StortiM, 
O.  Collins,  T.  Gaest ;  to  1971  by  W.  Jay,  E.  9yga^ 
W. !«.  Hartin,  W.  T.  Hurley.  ' 

W.  HuBLBT  Axo  W.  Jat.— There  la  no  dual  to  oooot  in 
1979,  as  it  ooonn  in  a  short  mate. 

G.  Colltxs.— We  are  very  sorry  to  hear  that  yea  bad 
ao  much  trouble  over  1970.  The  author'a  name  woola 
have  seemed  suffloient  guarantee  for  its  eoireatness, 

W.  L.  Mabtix.— We  think  not,  as  when  there  is  ao 
solution,  it  eeaees  to  be  a  problem. 

P.  H.  WiLLtAXs  AXD  W.  T.  P.— Pr6blems  reoelved  witk 
thanks. 

Wr  shall  be  glad  to  have  some  good  two  and  thiee* 
move  problems  from  oar  composers. 


Liverpool  Weekly  Mercury. 

OHBSS   OOLTTKK. 

Tba  Mooad  Probton  uA  SolntiMi  Ttturacr  wiU  b«  con™*"^' 
Nomnbcr.  It  will  ba  divided  isto  two  MCtuiu  for  two  sad  U'**- 
moT*  dirtct  matei  r«t|>Mtire1y.  All  Mmms  of  eomp«mon  a«|»V^ 
The  prisM  wUl  b«  of  a.  ■abotaaiUt  chftrMtn  in  cub  or  obM*  «*"^ 
•t  tbe  option  of  tbt  winoan.    For  rulM  M>«  Uio  October  Uraw  w  v 

TbaXJwfyoai;  WWUy  Xercury  wiUbt  orat,  poot  pdd,  ftr  U.  »>• 
p«r  quarttr^ADTT.l 


It  is  ftatad  that  the  JapaaeM  Govenment  ptf- 
poaes  RMDding  the  aum  of  £140.000  in  oonneobw 
with  the  World's  Fair  at  Chicago,  of  which  it » 
expected  £30,000  will  be  for  Oovemmont  exhiww 
alone.  Japan nndonbte^j  intends  to  isML%%o»' 
play  w^lcli  will  do  credit  to  Japaaeee  enttfpn*"* 
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THI  EXPI&ATI05  07  THE  SICBO 

?HOVE  FATEHT.-m. 

By  F.  C.  AiLSor. 

Aitt"  of   "TahphooM:  thair  Conitmotion  mat 

RUin^'  _^'Pfyitto>l   Elwtrfc  ■  BeU   FittiDK," 


TEB  ferm  of  miorophone  transmitter,  the 
ooMtrnction  of  whidi  is  now  about  to 
h  deKribed,  hoa  a    thii^  iron  diapliragm, 


of  the  diaphragm  oanse  the  pUtinnm  oontoct 
to  Toiy  its  preasure  on  the  carbon  button, 
-which,  br  its  inertia,  resista  the  swing  ta 
the  diaphragm.  The  reeiBtanoe  of  the 
contact  Tsjies  as  the  pressure,  so  that  the 
vibcationa  of  the  diaphragm  oie  transfonned 
into  undulatoij  electric  currents.  In  con- 
etructing  the  microphone,  a  case  of  the  same 
form  and  dimAQUons  aa  that  descnbed  for 
the  first  can  be  used,  though  a  somewhat 
different  patt«ra  ia  shown  in  the  figures, 
which  may,  perhaps,  be  preferred  by  many 
readers  as  being  easier  to  conatmot. 

Fig.  9  shows  the  external  appearance  of 
the  microphone  complete.  Fig.  10  with  the 
lid  open,  and  Fig.  1 1  is  a  section  on  Fi^.  9, 
some  of  the  parts  being  shown  in  elevation ; 


partseotion  and  part  elevation.  Figt.  14,  IS, 
16,  and  17  show  in  detail  the  methods  o( 
fixing  the  caiboD  button  and  platinum 
contact.  Similar  letters  in  t^  different 
figures  denote  aimilar  parts.  In  the  figures, 
a  is  the  thin  iron  diaphragm,  b  the  drcolar 
clamp,  and  c,  c  two  indtarubber  rings.  The 
carbon  button  is  marked  d,  while  t  is  the 
supj)orting  spring,  and  /  the  brass  damp 
which  fastens  the  button  to  the  spring.  This 
spring  is  secured  at  the  bottom  b^  two 
screws  to  the  adjusting  post  g,  and  m  this 
post  screws  the  milled  head  screw  h,  which, 
by  pressing  against  Uie  arm  m,  regu^tes  the 
preamire  of  ^e  carbon  button  against  the 
diaphragm.  The  diaphr^:m  is  seouiod  to 
the  \)tittk  of  the  lid  by  the  ociewB  n,  n,  and 


^a  platinum  point  in  the  centra,  against  r  these  three  figures  being  half  size.    Figs.  12]  the  pUtinnm  contact  ia  fixed  to  the  iron 
J^^jwesesaharfoarlwnbutton,  mounted  and  13  arefoileiBe,  and  ehow  the  diaphMfm,^^^  The  terminals  at 

? '™'i  ."teal  »pring,  with  an  arrangement  carbon  button,    and  method  of   mountmg  the  top  of  ttie  oase  are  lOarked  1,  2,  3,4, 


t_ "T^  ■uogi  BiJtiug,  wiui  uu  orrangwiiBnt   oarDon    DUEion,    ana 
Wtdjustingtlie  pressure.    The  yibntions  |  same ;  Fig.  13  being 
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the  secondary,  ae  in  the  preyionsly  described 
form. 

It  will  be  found  beet,  in  oonetracting  the 
instenment,  to  oomxnence  wi^  the  wood 
ease,  wluoh  should  be  finished  right  off,  and 
have  the  terminals  fitted  to  the  top.  This 
allows  of  eadh  part,  as  it  is  finished,  being 
fitted  at  onoe  into  its  correct  place.  If  the 
form  of  tese  shown  in  the  accompanying 
figures  is  adopted,  grooves  should  be  cut  at 
the  back  for  tne  wires  to  run  to  the  different 
terminals ;  but  in  the  form  shown  in  tiie  last 
article  it  will  be  found  more  convenient  to 
fix  the  wires  inside. 

To  construct  the  diaphragm,  a  piece  of 
thin  ferrotype  iron  must  be  procured  (this 
can  be  obtamed  at  most  photographers),  and 
out  of  this  is  cut  a  cirde  about  3ui.  in 
diameter,  and  haying  a  -Arin.  hole  drilled  in 
the  centro.  Next  the  circular  clamp  h  must 
be  made,  which  can  either  be  cast  from  a 
pattern  or  cut  from  a  piece  of  sheet  brass. 
Tlus  ling  is  ^in.  and  ^in.  thick,  and  has  four 
holes   dnllea  in  it  to   receiye  the   screws 

Before  we  can  fix  the  diaphragm  four 
holes  must  be  bored  in  it  to  correspond 
with  those  in  the  damp  6,  and  two  ruober 
rings,  c,  c,  must  be  procured  or  cut  out  of 
some  insertion  sheet.  These  rings  must 
likewise  have  holes  bored  similar  to  those  in 
circular  damp  and  diaphragm.  This  beins 
done,  the  diaphragm  can  now  be  fixed 
permanently  in  its  -piAQe  on  the  inside  of  the 
Hd.  It  must  first  be  held  against  the  Ud  and 
moved  till  the  hole  in  tiie  middle  is  in  the 
centre  of  the  mouthpiece,  when  it  can  be 
screwed  down  by  means  of  the  screws  n,  n, 
one  of  the  rubber  rings  c,  c  being  placed 
above  and  below  the  diaphragm.  Ajb  wiU  be 
seen  from  Fig.  12,  three  rubber  washers,  o, 
are  placed  between  the  heads  of  the  screw 
and  the  circular  damp  h,  and  the  screws 
should  only  be  sorewea  down  so  as  to  just 
nip  the  clamp.  When  properly  fixed  the 
diaphra^  should  give  slightly  when  pressure 
is  apphed  from  the  front,  owing  to  the 
ruboOT  washers  compressing. 

The  next  operation  is  to  fix  the  platinum 
contact  p,  the  method  of  fixing  which  is 
shown  in  Fig.  12,  this  figure  being  about 
double  the  actual  size.  The  little  button  p  is 
of  brass,  the  round  part  of  which  is  faced 
with  platinum  by  soldering  on  a  piece  of 
sheet  platinum,  and  rounding  it  off  with  a 
fine  nle.  Great  care  must  oe  exercised  in 
facing  this  button,  the  sheet  platinum  being 
rather  thidi;,  and  a  nice  smooth  surface  must 
be  obtained.  If  the  platinum  is  thin,  holes 
are  liable  to  be  filed  in  it,  leaving  the  solder 
exposed  instead  of  the  platinum.  In  the 
back  part  of  the  button  a  hole  is  drilled  and 
tapped  to  receive  the  screw  r,  but  care  must 
be  taken  to  see  that  ilie  hole  is  not  drilled 
so  deep  as  to  come  right  through.  When 
finished  the  button  must  be  fixed  to  the 
diaphragm  as  shown  in  Figs.  12  and  14, 
the  screw  r  _  bding  screwed  up  firmly. 
The  proper  size  for  the  brass  button  p 
and  also  the  screw  r  can  be  obtained  from 
Fig.  12. 

We  next  proceed  with  the  carbon  button 
and  support.  The  support  g  can  either  be 
cast  from  a  pattern  or  made  up  by  soldering 
two  pieces  of  ^in.  sheet  brass  together.  In 
the  foot  are  two  holes,  through  which  pass 
the  screws  that  fasten  it  to  the  inside  of  the 
lid.  In  the  body  of  tiie  support  a  hole  is 
drilled  and  tapped  to  receive  the  adjusting 
screw  A,  which  must  fit  so  as  to  run  stiffly ; 
otherwise  the  adjustment  will  be  liable  to 
vary.  I^e  spring  e  is  a  thin  steel  one,  bent 
to  the  shape  shown  and  fixed  at  the  bottom 
by  two  screws  to  the  supporter.  Just  above 
the  bottom  bend  of  the  spring  is  riveted  to  it 
the  brass  arm  m,  against  the  'end  of  which 
presses  the  adjusting  screw  h.  When  this 
screw  ie*  tuxned  it  moves  up  or  lowers  the 
arm  m,  which  in  turn  increases  or  diminishes 
the  pressure  of  the  carbon  button  against  the 
platinum  contact  according  to  the  direction 


the  screw  is  turned.  By  making  the  head  of 
the  screw  h  of  rather  large  diameter,  a  veir 
delicate  adjustment  is  obtained.  We  wiu 
now  turn  our  attention  to  the  carbon  button 
itself,  the  preparation  of  which  requires  some 
care,  as  this  is  one  of  the  most  important 
parte  of  the  apparatus.  Fig.  Id  shows  the 
carbon  button  a.  Fig.  16  the  brass  damp  /, 
and  Fig.  17  the  way  they  are  put  together, 
all  these  figures  bemg  fall  size.  The  carbon 
button  is  mrst  tamed  up  out  of  a  piece  of 
hard  carbon  to  the  shape  shown  in  Fig.  15, 
and  afterwards  the  rounded  surface  where  it 
presses  aeainst  the  platinum  contact  must  be 
highly  poushed.  This  is  best  done  by  rub- 
bing it  first  on  some  very  fine  glass-paper, 
then  on  plain  paper  or  smooth  cardboard 
and  finishing  on  a  piece  of  sheet  glass.  When 
finished,  it  should  have  a  hud,  smooth, 
polished  surface.  The  way  in  which  the 
carbon  button  is  fixed  to  the  spring  will 
readily  be  understood  on  reference  to  FiffS. 
12,  16,  and  17.  The  brass  damp  /  encircles 
the  carbon  button  d  and  has  a  lug  at  the  top 
and  bottom,  in  each  of  which  a  hole  is 
drilled  and  tapped  to  receive  the  two  screws 
that  fasten  it  to  the  spring  e.  The  carbon 
button,  spring,  and  support  being  finished, 
they  can  now  be  fixed  in  their  place,  as 
shown  in  Figs.  12  and  13.  Care  must  be 
taken  in  doing  so  to  see  that  the  platinum 
contact  presses  fairly  against  the  centre  of 
the  carbon  button. 

The  support  being  in  place,  we  next  make 
the  coil,  wnich  must  be  of  the  same  dimen- 
sions, resistances,  &c.,  as  that  described  in 
the  last  artide.  It  must,  if  the  form  of  case 
shown  in  the  figures  is  used,  be  fixed  at  the 
top,  as  here  it  will  be  seen  is  the  greatest 
amount  of  dearanoe  when  the  lid  is  shut. 
The  co^  can  be  fastened  either  by  screwing 
from  the  back  or  fastened  from  the  front,  as 
shown  in  the  figure,  this  latter  method  bung 
perhaps  preferable  if  the  instrument  is 
mtenaed  for  experimental  purposes,  as  the 
coil  can  be  removed  without  taking  down  the 
whole  instrument,  as  is  necessiteted  by  the 
former  method.  Having  fixed  the  cou,  we 
have  now  to  connect  up  uie  different  parte  of 
the  terminals,  as  shown  in  Fig.  10.  One 
wire  is  run  from  one  of  the  screws,  n,  care 
beinj;  token  to  see  that  a  good  conndction  is 
obtamed  with  the  iron  diaphragm.  This 
wire  is  taken  to  the  top  hinge  v\  and  after- 
wards to  the  torminal  1.  A  second  wire  is 
run  from  the  support  g  to  the  bottom  hinge 
v*,  and  from  tnere  to  the  primary  of  in- 
duction coil,  and  thence  to  terminal  2,  thus 
completing  the  primary  circuit.  The  two 
ends  of  uie  secondary  are  connected,  as 
shown,  to  the  terminals  3  and  4. 

The  instrument  is  now  complete,  and  can 
be  connected  up  and  tried.  For  this  pur- 
pose a  No.  2  Ledandi^  ceU  is  connected  to 
terminals  1  and  2,  and  terminals  3  and  4  are 
connected  to  the  switoh-bell — ^that  is,  pre- 
suming that  the  microphone  is  being  tned  in 
conjunction  with  an  instrument  complete  in 
every  respect  save  the  microphone.  If  it  is 
wished  to  adjust  or  try  the  instrument  by 
itself,  termiiuils  2  and  3  should  be  connected 
to  a  distant  receiver  only  (say  an  Ader),  a 
similar  receiver  being  slso  looped  in  at  the 


microphone  end.  The  person  at  the  distent 
end  can  tiien  hear  the  speech  from  the 
microphone  and  report  the  resulte  by  talk- 
ing into  his  receiver,  an  arrangement  which 
wul  be  found  very  convenient,  as  it  is  neces- 
sary to  know  u&e  resulte  of  each  fresh 
adjustment. 

The  microphone  should  be  fixed  in  an 
upright  position,  and  the  adjustment  is 
effected  by  turning  the  screw  A,  as  before 
described.  If  the  adjustment  is  too  loose, 
disagreeable  noises  will  occur  during  speech, 
sudi  as  a  buzzing  sound ;  and,  on  the  otiier 
hand,  if  too  tout  the  speaking  will  be  faint. 
A  transmitter  skoidd  always  be  adjusted 
under  the  actual  conditions  on  which  it  is 
requked  to  woik.  Bather,  however,  leave 
the  adjusteent  too  tout  than  too  loose. 


FBAOTICAI  FHOTOOSAFHT  FOK 
AMATEUBS.* 

By  S.  B.    BoTTONi. 

§  43.TN  the  process  just  described  we  have 
JL     made    our    nnt    aoqnaintsaoe  nith 
devdopment.    Many  yiewB  are  neld  with  regud 
to  the  exact  nature  of  the  changes  which  take 
place  whea  a  sfiver  nit  is  exposed  to  liffht,  to  a 
point  not  ai^dent  to  produce  any  visible  ont- 
waid  change,  bat  yet  of  sadi  a  ehankcter  as  te 
enable  the  developing  solation  to  bring  about  a 
total  decomposition  when  it  acte  upon  the  aUend 
portions.    The  older  ^ew  was   that  the  two 
dements  constitntiBg  the  haldd  salt  (tUyer  and 
chlorine,  lilyer  and  bromine,  ailyer  and  iodine, 
&C.)  are  partially  diBsodated  by  the  action  of 
light,  and  that  this  dissociation  is  accentuated 
and  becomes  an  actual  decomi>oaition  under  the 
influence  of  any  substance  greedy  of  oxygen,  and 
which  could,  therefore,  supply  hydrogen  to  the 
chlorine,  bromine,  or  iodine  forming  the  other 
constituents  of  the  haloid.    Later  reieazcheB, 
however*  tend  to  prove  that  a  trifling  decomposi- 
tion is  set  up  by  the^action  of  light ;  and  in  wnnt 
of  fiict  we  can,  in  all  instances,  annul  the  ^ects^ 
of  the  exposure  to  Ught  by  flooding  the  sensitive 
Burfiioe  with  a  solution  ox  the  alka£ne  chloridei, 
bromides,  or  iodides,  which  would  tend  to  provS' 
that  the  eliminated  chlorine,  bromine,  or  iodine 
is  again  reabsorbed.    The  effect  of  light  may, 
therefore,  be  considered  as  a  setting  up  of  a  kind 
of  tottering  equilibrium,  -  which  becomes  total 
decomposition  nnderthe  influence  of  the  developor. 
All  our  developers  are  redueinp  agoits— that  u  to- 
Bay,    they    are    bodies    which,    if    placed   m 
contact  with  Bubstances  containing  oxygen,  aeize< 
upon  it ;  and  if  this  effect  takes  place  in  the 
presence  of  water,  hydrogen  ia  cenerally  libe- 
rated, and  this  assists  in  the  reduction  of  me 
haloid  salts  by  providing  the  chlorine,  bromin^ 
or  iodine  with  hydrogen,  to  combine  with  and 
form  hydrochloric,    nydxobromic,   or  hydriodie 
acids,  the  silver  at  the  same  time  being  reduced 
to  the  metallic  stato.    The  extent  to  which  thie 
'*  development  '*  takes  place  is  dependent  entirely 
on  the  amount  of  change  produced  by  the  light. 
This  is  a  very  fortunate  circumstance.    Were  it 
not  for  this,  our  pictures,  instead  of  having^  all 
the  gndation  of '  tone  due  to  varying  intenaitieS' 
of  &ht  and  ahade  as  we  see  them  in  nature, 
would  be  mere  daubs  and  patches  of  black  and 

white. 

J  44.  There  is  another  peculiarity  about  this 
uction  which  we  know  aa  development,  which 
lies  in  the  fact  that  the  reduced  silver,  while  in 
the  moist  condition,  is  capable  of  receiving  far- 
ther deposits  of  silver  if  treated  with  frush  doeee- 
of  devdoping  solution  containing  in  solutions 
aoluble  salt  of  silver.  What  alwaya  strikes  the 
beginner  as  being  very  remarkable  is  the  fact- 
tm  the  silver  in  the  "  intenaif ying  "  solution 
(the  developer  to  which  the  ailver  has  beeor 
added  is  thus  deaignated)  ia  that  the  silver  d^ 
posited  should  adhere  only  to  those  parts  acted 
on  by  light,  and  nowhere  eUe.  This  pecuUan^ 
enables  us  to  intensify  a  picture  to  any  desired 
extent,  even  to  producing  complete  opacity  in 
the  high  lighto. 

}  46.  The  next  process  which  demands  our 
consideration  is  one  which,  for  a  quarter  of  a 
century,  took  the  lead  of  all  others,  and  which 
for  brilliancy  of  results,  and  for  marked  contralto 
between  the  high  lighto  and  deep  shadows,  is  still 
unrivalled  by  any.  This  is  known  as  the  edlodion^ 

proeeu.  „    _»•  v 

§  46.  When  pure  cotton  wool,  pure  Swedian 
filtering  paper,  or  any  other  forms  of  pure  cellu- 
lose are  acted  on  by  nitric  acid  of  a  certain 
strength,  or  by  a  mixture  of  nitric  and  sulphnnc 
adda,  the  ceUulose,  without  losing  ito  outwards 
appearance,  becomes  altered  in  composition  and 
properties.  It  is  found  to  have  absorbed  a  certam 
amount  of  nitrogen  dioxide,  and  has  beoome- 
soluble  in  a  mixture  of  alcohol  and  ether ;  and 
also  to  have  acquhred  explosive  properties.  In 
fact  it  has  become  converted  into  a  form  of  gun- 
cotton.  When  such  a  guncotton  (known  to- 
photographers  as  pyroxyUne)  ia  dissolved  ma 
mixture  of  equal  parts  of  pure  alcohol  and  pure 
ether  in  the  proportion  of  about  1  per  cent,  or 
four  grains  to  the  measured  ounce,  a  perf ecUy 
transparent  and  slightJy  viscid  solution  is  the 
reault :  and  thia  solation,  if  poured  on  to  a  sheet 
and  allowed  to  dry,  which  it  does  very  rapxdlyt 
owing  to  the  great  volatility  of  the  ether,  a 
beautiful  glossy  transparent  and  even  fllm^o^ 
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fpgxfUne  ia  left  on  the  Bur&ce.  Iodide  of 
potry™!  t>romide  of  potaanam,  iodide  of 
^ganotdanu  and  the  iodide  and  bromide  of 
ddmiom  are  solnble  to  a>  Bmall  extent  in  the 
etfafioal  Bolntion  of  pyrozyline  (known  aa 
«Q|]«dioft)>  and  owing  to  thia  propezty  we  oan 
^ioliie*'  the  ooUodion  in  a  aomewhat  aimilar 
oan&er  to  that  in  which  paper  ia  iodiaed  in  the 
dlotvpe  proceaa  (aee  i  33),  and  thia  iodiaed 
ooUooion,  when  apread  ufKm  a  glaaa  plate  and 
aUowed  to  aet,  if  immersed  in  a  aolntion  of  nitrate 
id  nLnBtf  beeooies  coated  at  its  anfaoe  and  per- 
flkaatad  thronghont  ita  maaa  with  iodide  of  ailVer, 
and  ia  thia  condition  is  highly  aenaxtiTe  to  the 
«cttoa  of  light.  We  will  now  proceed  to  deaoribe 
foUy  the  manipolationa  required  in  the  collodion 
prooaaa. 

iil.  Freparaiiofi  of  the  Collodion* — ^Although 
cMlodion   of   a    very   excellent    qualify,    both 
naiodiaed   and   iodiaed,    can   be  nnrcbiaaed   of 
ouat  photographic  dealers,   yet   tor   the  aake 
of  those   wno,   wishing    to    learn    thoroughly 
the  details  of  the  process,  would  prefer  making 
their  own,  the  following  recipe  is  subjoined. 
Tike  dry,  powered  nitrate  of  potaah,  8oz.  by 
might;  anlphnrio  acid,  ap.  gr.   1*84,  14oz.  by 
oasaore ;  w«ter,  loz.  by  meaanre ;  beat  cotton 
freol  (dried),  165gr.    The  nitrate  of  potaah  muat 
be  firrt  thoroughly  dried  and  powdered,  and  then 
weighed.    Two  ffUaa  roda  ror  atirring,  and  a 
^ood  well-glazea   red   earthenware  pipkin,  in 
which  to  place  the,  mixture,  muat  be  provided. 
Thsee  materlala  having  been  got  together  and 
placed  conveniently  at  hand,  the  pQ>kin  muat 
fiat  be  wanned.    Thia  xa  beat  done  1^  filling  it 
trith  boiling-hot  water,  and  letting  it  atand  until 
the  outaide  feels   warm.     It   should  then  be 
eaiptied  ont,    quickly  dried,  and  then  placed 
00  the  hob,  or  under  a  flue  that  wiU  serve  to 
«iiT7  off  the  nitrous  fumee  generated  during  the 
operation.     Immediately  put  in  the  nitrate  of 
potash,  then  the  water,  stir  for  ttaee  or  four 
eeooodawith*one  of  the  glaaa  roda.  Laatly,  addthe 
nlphnric  acid,  and  fet  an  assistant,  who  has  the 
cotton  wool  r«ady  in  his  hand,  to  count  three 
m/mtfif  dnringwhich  time  the  mixture  muat  be 
tept  stirred.     When  the  three  mtniifM  have  ex- 
pized,  ihe  assistant  must  throw  in  the  cotton 
wool,  pulled  out  into  email  tufts,  one  piece  at  a 
time,  while  the  operator  puahea  them  under, 
and  keepa   them   moved  about  with  the  glaaa 
nda    The   time  occupied   in  nutting   in  the 
<x)tton-wool    ahould    not    exceed    two   minutet. 
When  it  has  all  been  immersed  it  should  be  kept, 
oovmg  about   and  teased   with   the  rodf  for 
another  JSve  minutes ;  then  the  whole  contents  of 
thepipkm  daahed  into  a  large  tub  of  water,  and 
the  cotton- wool   immediatdy   pulled   out   and 
wiahad  about  in  the  water—liest  with  the  handa ; 
Int  if  they  are  too  delicate,  at  first  with  the  glaaa 
nxii,  BO  aa  to  brin^  the  cotton-wool  into  contact 
with  a  large  quantity  of  fresh  water.    Thia  point 
if  very  eaeential,  aince  if  the  cotton- wool  with 
the  imbibed  acid  bo  allowed  to  reat  for  even  a 
leooBd  in  contact  with  the  aame  water,  it  heats, 
and  the  product  is  spoiled. 

When  thiB  preliminary  washing  has  been 
tftBcied,  the  eotton-wpol  (which  haa  now  become 
«iBvated  into  pyraxyline)  ia  to  be  aqueesed  aa  a 
ipoogs,  and  carried  under  a  tap  of  running 
water,  and  there  pulled  out  and  aqueezed  over 
sad  ow  again,  until  at  laat  the  effluent  water  ia 
peilectly  free  from  acid,  and  leavea  no  perceptible 
tufee  on  the  tongue.  Finally,  the  prroxyline, 
haring  been  again  aqueezed  out,  ia  placed  in  a 
cfasa  vessel  containing  about  a  half-pint  of  dia- 
tiQed  water,  to  which  four  drona  of  liquor 
aouaoois  fort  haa  been  added.  Here  it  ahould 
iluid  lor  about  half  an  hour,  when  a  final 
imiiag  under  the  tap  will  complete  the  operation. 
Ihe  pyroxyline  ahould  be  then  pulled  out  iato 
koee  tufta  and  placed  on  a  piece  of  blottiog-paper 
to  dry.  It  muat  not  be  ^^ced  near  the  fire ; 
^(herwiae  it  may  inflame.  When  quite  dry  the 
vaSfl^  will  be  found  to  have  increased  to  about 
210or220graina. 

f i8.  The  pyroxyline  being  dry,  we  weigh  up 
a  gben  quantity  in  the  proportion  of  three  graina 
to  ersy  onnoe  of  collodion  to  be  prepareol  To 
ttia  wa  add  a  mixture  of  pure  ether  ap.gr.  '725, 
i  dnrfmta,  andmirealoohol,  ap.gr.  805, 2  oraohma. 
lathas^  on  ahaking,  the  pyroxyline  ahould  die- 
■dve  perfectly,  leaving  litUe  or  no  appreciable 
wftiiBnt,  and  furoiahing  a  aolntion  perfectly 
^""iwwiiiaa  and  rather  more  limpid  than  good  olive 
A  To  iodiae  thia  plain  oollbdion  we  take : — 
AleoiMl,  i^gr.  '805,  loz. ;  iodide  of  ammoniiun, 
^pAm ;  iodide  of  cadmium,  8  graina ;  bromide 
<»  wnHwiiim,  2  graizw;  bromiae  oi  oadmioB, 
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2  graina.  Theae  are  to  be  placed  together  in  a 
dean  atoppeced  bottle  and  ahaken  together  until 
the  aalta  are  thoroughly  diaaolved  in  the  alcohol. 
Thia  iodising  aolntion  la  to  be  added  to  the  plain 
coUodion,  prepeied  aa  above  in  the  proportion  of 
1  drachm  of  lodiaing  solution  to  7  drachma  of  the 
plain  ooUodion.  OoUodion  thua  prepared  ahould 
be  kept  in  amaU  (aay  2ok.)  bottles,  weU  stoppered 
or  corked,  and  nearly  full,  in  a  cool,  dark  place ; 
otherwiae  iodine  ia  liberated,  the  collodion  be- 
comea  deep  yeUow  in  colour,  and  oomparatively 
inaenaitive.  Provided  the  chemicala  are  good  and 
pure,  there  ia  not  much  advantage  in  keeping  the 
plain  ooUodion  unmixed  from  ue  iodiaing  aoln- 
tion; but  if  the  ooUodion  ia/much  expoied  to 
Ught  it  wiU  be  found  preferable  to  mix  only  a 
amaU  quantity  at  a  tune-^-aay  about  2oz. — ^aa 
it  is  somewhat  more  sensitive  when  freshly 
mixed. 


COBVBB  FA8TIHIHCNB  FOB  BOXES. 

THE  improvements  iu  comer  fasteninga  for 
cardboard  boxes,  ahown  in  the  annexed 
engraviuga,  arelhe  aubject  of  a  patent  obtained 
in  this  country  by  Mr.  A.  J.  Boult  on  behalf  of 
Herr  Saltzkom  and  Herr  Nicolai,  of  Broaden. 
The  object  of  the  invention  ia  a  separable  corner 
faateniog  for  cardboard  boxes,  or  the  Hke,  and 
the  me&aniam  to  be  uaed  for  the  application 
thereof.  Suitable  metal  platea  or  stripa,  a 
TFig.  1)  are  provided  with  alots,  3,  and  then 
foloed  at  an  acute  angle,  so  that  the  mate- 
rial between  the  alote  forma  projectiona 
or  teeth  0.  The  walla  or  aidea  of  the  cardboard 
box  to  be  faatened  together  are  then  inserted  into 
these  notched  and  folded  plates  a,  and  the  edge  of 
the  piece  of  cardboard  is  cut  out  where  it  meets 
then9tched  portiona  h,  whereupon  the  strip  is 
finaUy  folded  together,  suiteble  pins  being  used 
for  fastening  it  to  the  cardboard.  The  projec- 
tions or  teeth  e  thus  form  practicaUy  drcidar 
hollow  roaoes.  The  notches  on  both  smps  being 
arranged  alternately,  the  projectiona  or  teetii  e 
fit  Iato  or  between  each  other,  after  the  manner 
of  b  hinge,  while  the  hollow  apacea  or  sockets 
foAied  by  the  turned-down  portions  coincide  and 
i£ble  a  wire,  d,  to  be  passed  through  them  for 
thi  purpose  of  maintaining  the  connection  be- 
n  the  two  sides  or  waUa  AA*,  aa  in  Fig.  2. 
en  it  ia  desired  to  diaconneot  theae  parte 
\  all  that  ia  neoeaaary  ia  to  remove  the  wire 
1  the  coinciding  aodrate.  Thia  arrangement 
blea  a  c^dboard  box  to  be  unfolded  and  spread 
flat,  thus  affording  great  convenience  for 
eking  and  exporting  purposes.  The  machine 
9d  for  applying  comers  on  this  principle  is 
inly  chuacteriaed  by  a  guide  or  Bauge-olock 
ranged  in  ite  lower  part  and  suitebly  toothed, 
jaoent  to  which  a  atamp  or  die  ia  adapted  to 
move  firat  straight  down  Mid  then  aidewaya  and 


obUquely.  Fig.  1  repreaents  the  metal  atr^  or 
plate  in  the  d&erent  atageaof  ite  preparatuai; 
Fig.  2  ahowa  the  complete  a^mraDie  comer 
faatening;  Fig.  3  ia  a  plan  of  the  machine  ; 
Fig.  4  ia  a  perapeotive  view  of  the  gange-Uock, 
with  the  metal  atrip  and  a  portion  of  the  box 
appUed  thereto. 

The  gauge-block  1  ia  aeeured  to  a  aupporting 
bed-pli&  or  teUe  2,  in  which  doae  to  the  aides 
of  the  block  1  two  adjuateble  bars  3  are  operated 
by  meana  of  toothed  wheeLs 4  and  5,  worma  6,  and, 
apindlea  7.  Other  apindlea,  8,  are  imbedded  in* 
the  gauge-block  1  on  both  aides.  Each  of  theae 
caxnea  a  yoke,  9,  in  the  alote  or  guidea,  10,  11, 
of  which  a  stamp  or  punch,  12,  is  guided  by 
meana  of  jonmala  or  pins,  13.  To  the  atampa  12 
are  pivoted  the  rods  or  links  14,  arranged  to  be 
operated  by  lever  mechanism  not  shown  in  the 
drawing,  and  which  may  be  operated  by  hand  or 
foot  aa  deaired.  Each  stamp  ia  ^roviood  on  one 
aide  near  ite  lower  ed£[e  with  a  pin  or  atnd,  15, 
by  which  it  ia  guided  in  a  yoke,  16,  and  which 
thua  acte  aa  ite  real  pivot. 

The  operation  ia  aa  f oUowa :— The  metal  atrips 
or  pktea  a  bent  beforehand  at  the  deaired  angle 
are  placed  against  the  block  1  on  either  aide,  ao 
that  the  teeu  e  of  the  atrip  a  eater  and  flt  the 
apacea  17  of  the  gauge-blcxdc  1.  The  two  bara  3 
of  the  bed-plate  2  are  then  moved  towarda  the 
block  1  into  contact  with  the  amooth  edges  of  the 
metal  atrips  a.  Each  atrip  ia  in  thia  maimer 
flrmly  held  in  position  and  prevented  from  acci- 
dental ahifting.  The  aide  edges  of  the  sheet  of 
cardboard,  p  (Fig.  4)f  placed  upon  the  bed-plate 
2  are  then  moved  up  to  the  block  1,  after  which 
the  atamp  12,  which  ia  bevelled  at  its  lower  part 
and  provided  with  a  number  of  noints,  is 
lowered.  In  so  doing  the  stamp  12  nxat  moves 
verticaUy  under  the  action  of  the  strught  slot  10 
of  the  yoke  9,  and  during  this  stage  slightly 
presses  one  of  the  edges  of  the  strip  a  nearer  to 
the  other.  In  the  second  stage  the  curved  or 
inclined  alote  11  cauae  the  stamp  to  take  a  slant- 
ing direction,  when  the  pointe  are  driven  into 
the  metal  and  cardboard.  During  the  whole  of 
this  operation  the  teeth  0  of  the  bands  a  lie  aaf e 
in  the  receaaea  of  the  gauge-block  1,  ao  that  they 
are  not  touched  bw  the  atamp,  and  retain  their 
tubular  ^pe  for  the  reception  of  the  connecting 
wire. 


piTTnro.— vn. 


I  WILL  now  finiah  my  remarks  on  screwing 
teckle  by  describing  the  making  of  teps,  to 
which  I  will  add  some  brief  remarks  on  the 
tempering  of  chisela  and  driUa. 

It  is  true  that  in  most  workahops  there  is  a 
tool- smith,  whoae  apecial  work  is  the  making  and 
tempering  of  the  toola  uaed  by  the  tumera, 
machiniate,  and  fittera.    AU  the  aame.  It  is  tha 
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caae  that  a  fitter  may  freqaently  be  so  cironm- 
stanoed  aa  to  find  himself  vmy  awkwardly  placed 
if  nnahle  to  make  and  temper  a  special  form  of 
tool;  BO  that  aa  a  matter  of  &ct  it  ia  highly 
dedrable  that  all  fitters  should,  on  occasion,  m 
independent  of  the  tool- smith.  In  general 
oonntry  shops  there  is  scarcely  a  man  who  cannot 
do  jobs  of  this  kind  for  himself.  Lads  tndned 
in  Tery  large  establishments,  however,  have  no 
chance  to  learn  such  work,  nor  even  to  grind 
their  own  tools.  These  are  simply  handed  round 
ready  for  ose,  and  taken  away  again  when  oat  of 
order. 

Crucible  steel  is  the  best  for  taps,  though 
Siemens  steel  is  largely  used.  The  bUaks  are 
cut  off  from  the  rod  ana  forged  to  outline.  They 
are  then  annealed  by  slow  heating  to  a  cherry- 
red,  and  slow  cooling  in  the  ashes  of  the  forge. 
This  process  softens  them,  and  reHeres  the  steel 
of  any  internal  stresses  that  might  cause  curvine 
during  hardening.  They  are  next  centred,  and 
rough- turned  in  the  lathe,  and  carefully  examined 
ic  order  to  ascertain  the  presence  or  otherwise  of 
seams  in  the  metaL  H  found  all  right,  the 
turning  is  completed,  and  the  square  head  is 
machined  or  filed.  Finally,  the  threads  are  cut, 
but  slightly  bare  to  required  size,  as  the  process 
of  hardening  expemds  them. 

The  grooving  follows.  This  is  done  in  whole- 
sale manufacture  in  special  machines ;  but  it  can 
also  be  done  in  any  lathe  with  a  circular  mill  of 
suitable  section  set  running  between  centres,  the 
tap  passing  underneath  it  in  a  suitable  fixing  on 
the  slide-rest ;  or  the  tap  can  be  set  between 
centres,  and  the  mill  be  driren  from  overhead. 
Or  it  can  be  done  more  clumsily  with  a  cutting- 
tool  in  the  shaping  machine.  The  small  taps 
may  be  done  br  filing.  After  the  grooving,  the 
backing-off,  illustrateid  in  my  previous  artiole,  is 
done  with  a  file. 

When  taps  are  manufactured  in  quantity  they 
are  heated  m  special  furnaces.  When  they  are 
hardened  and  tempered  in  the  jobbing  workshop 
they  are  heated  in  the  fire  within  a  lu>Uow  piece 
of  gas  or  steam-tube.  The  tube  must  be  uurge 
enough  to  permit  of  the  entrance  of  the  tongs 
whi(£  hold  the  tap.  It  is  placed  in  a  sloping 
position  in  the  fire,  and  the  tap  is  slowly  rotated 
when  it  is  getting  hot,  in  order  to  prevent  risk  of 
its  bending,  wmch  it  would  do  if  left  in  one 
position.  Its  temperature  must  be  raised  slowly 
to  heat  it  uniformly,  and  a  dull  red  heat  must 
not  be  exceeded.  Then  it  is  plunged  vertically 
into  lukewarm  water  and  held  there  till  quite 
cooled  down  to  the  temperature  of  the  water. 
These  points  are  of  great  importance— the 
uniformity  of  temperature  throughout,  the  verti- 
cal direction  when  plungiqg,  the  keeping  in  the 
water  till  cold.  Neglect  of  these  wi2  cause 
fracture  and  curvature. 

Next  polish  one  groove  at  least,  with  a  buff  or 
with  a  piece  of  stone  or  of  broken  emery-wheel, 
in  order  to  have  a  bright  surface  on  which  to 
observe  the  tints. 

To  temper,  hold  the  tap  in  the  red-hot  iron 
rinff  until  a  light  straw  colour  or  golden 
yellow  appears,  and  then  plunge  into  water. 
It  IB  better  when  heating  for  tempering  to  make 
the  tube  white  hot  and  remove  it  from  the  fire 
previous  to  the  insertion  of  the  tap.  The 
changing  tints  will  then  be  more  readily 
observed  than  if  the  tube  were  left  in  tiie  glare  of 
the  fire.  If  the  tube  is  thick  it  will  retain  heat 
sufficiently  long  for  the  purpose  required. 

The  square  necks  are  better  if  tempered  at  a 
blue  heat,  as  they  are  then  less  liable  to  fracture. 

I  have  not  said  anything  about  Uie  use  of 
Special  mixtures  for  tempering.  They  are  not 
used  to  any  ^^eat  extent  by  the  jobbing  engi- 
neer's tool-smith.  Water,  with  or  without  salt, 
and  water  that  is  seldom  changed,  but  used  over 
and  over  again,  is  chiefly  employed.  Sometimes, 
however,  for  taps  the  water  is  made  thick  with 
soap;  also,  to  protect  the  edges  of  the  threads, 
the  grooves  are  filled  with  soap.    But  neither  are 


Dies  are  somewhat  less  troublesome  to  make 
than  taps.  The  two  hal?es  are  out  from  the  bar 
and  fitted  by  shaping  or  filing  into  their  stocks, 
their  thickness  being  in  excess  of  the  finished 
thickness.  A  liner  is  then  fitted  and  inserted  in 
the  stock  between  the  die  blanks,  its  thickness 
being  equal  to  the  amount  of  normal  opening 
allowed  between  the  dies.  The  three  pieces — 
namely,  the  two  half -blanks  and  the  thickness 
piece — are  then  screwed  up  tigktly  by  means  of 
the  adjusting  screw  of  the  die-stock,  and  their 
top  and  bottom  faces  are  planed  or  filed  level  and 
ptfalleL    A  central  hole  is  then  drilled  through 


the  three,  equal  in  diameter  to  the  roots  of  the 
screw-thx«ads  of  the  master  tap  that  is  to  be  used 
for  screwing  the  dies.  The  packing  piece  is 
then  removed,  the  blanks  opened  out,  and  the 
threads  cut  with  the  master  tap.  As  the  threads 
deepen  the  dies  axe  gradually  screwed  up,  until 
the  thrMds  are  of  their  ^f ull  depth.  Lastly,  the 
grooves  are  filed  out. 

The  dies  are  hardened  by  immersion  in  water 
or  oil  while  at  a  di^  red.  They  are  then  polished, 
and  tempered  by  heating  on  a  hot  pli^  upon 
which  they  are  turned  over  a  few  times  to  insure 
uniformity  of  temperature,  and  queuched  at  a 
dark  straw. 

There  is  not  very  much  involved  in  making 
and  tempering  the  various  chisels  and  common 
drills,  but  a  little  practical  experience,  soon 
gathered,  is  necessary.  As  far  as  description 
will  make  the  matter  clear,  I  will  endeavour  to 
do  so. 

The  art  of  forging  these  plain  tools  simply 
consists  in  luunmering  them  down  to  shape  ttom 
rod  of  suitable  section,  which  is  kept  in  stock  for 
the  purpoee.  It  is  simply  a  case  of  taperinp^  down 
under  the  hammer;  there  is  no  upsettmg  or 
welding^,  or  really  difficult  work  about  it.  The  real 
art  lies  in  the  observance  of  two  cardinal  matters 
— viz. ,  the  heat  suitable  for  forging,  and  the  heat, 
as  indicated  by  colour,  suitable  for  tempering. 
To  these  matters  I  will  confine  my  remarloi. 

There  are  two  extremes  of  temperature  equally 
injurious  to  tool  steeL  One  is  a  white  heat,  at 
which  the  steel  becomes  burnt,  the  other  is  the 
blacker  <*blue"  heat,  at  which,  if  hammered, 
it  becomes  very  much  weakened.  The  range  of 
temperature  for  forging,  therefore,  lies  between 
a  red,  or  full,  or  blood-xed,  and  that  at  which  the 
last  &int  tints  of  red  disappear.  I  need  not 
waste  time  in  talking  about  tne  uses  of  physics 
to  restore  steel  that  has  been  burnt  by  over- 
heating. They  are  not  used  to  any  important 
extent  in  the  shops.  If  a  tool  becomes  bumt--a 
not  very  usdbrequent  occurrence — ^the  burnt  end 
is  just  knocked  off  and  thrown  away,  and  the 
tool  is  reheated  and  ref  orged. 

In  reference  to  the  heat  for  tempering,  some 
difference  exists,  depending  partly  upon  the  cha- 
racter of  any  given  oar  of  steel,  and  partly  upon 
the  nature  of  the  work  that  has  to  be  done  by 
the  tooL  Colours*  range  from  a  straw  to  a  purple 
for  most  of  the  tools  which  I  have  named.  The 
first  is  Uiat  for  cutting  the  hardest  materials,  the 
last  for  tools  of  softer  temper. 

The  precise  method  of  tempering  chisels, 
drills,  and  similar  tools  is  this : — 

The  tool  is  first  placed  in  a  dear  fire,  the  blast 
put  on  sparingly  to  raise  the  temperature  gradu- 
ally and  evenly,  untU  the  tool  becomes  ox  equal 
temperature  uiroughout.  This  is  important, 
because  if  the  outsiae  is  heated  too  suddenly  the 
interior  will  remain  comparatively  cool,  and  the 
effect  of  plunging  it  into  water  in  that  con- 
dition will  be  to  crack  it,  b^  reason  of  the 
unequal  shrinkages  of  the  exterior  and  interior 
unequally  heated  layers.  When  heated  to  a 
blood  red,  or  a  dull  red,  the  tool -point  for  a 
l«Qgth  of  2in.  or  Sin.  is  plunged  vertically  into 
the  wB.Ua  bosh  and  moved  slightly  up  and  down  in 
it  until  quite  cold.  The  point  is  then,  of  course, 
intensely  h^.  One  face  of  the  hardened  portion 
is  then  quickly  polished  with  a  bit  of  a  broken 
grindstone  or  emery-wheel,  and  the  fin^  or  a 
bit  of  waste  brushed  over  it.  By  that  time  the 
heat  left  in  the  unhardened  portion  of  the  tool 
has  begun  to  sensibly  communicate  itself  to  the 
hardened  portion.  The  tints  of  oxidation  begin 
with  Uie  light  straw,  and  so  pass  through 
successive  tints  into  deep  purple.  It  is  not  easy 
to  describe  tints  by  name,  as  different  smiths  wiU 
call  the  same  colours  by  different  names;  and 
tint,  moreover,  depends  on  the  nature  of  the 
light  in  which  it  is  observed.  Light  straw,  deep 
straw,  yellow,  plum- colour,  purple,  purplish 
straw,  and  so  on  are  more  or  less  confusing.  The 
beat  way  is  to  watch  a  tool-smith  at  work,  and 
then  imitate  his  methods.  Still,  broadly,  in  the 
average  light  of  the  shops  in  daytime,  we  may 
say  that  chisels  for  steel  and  cast  iron  should  be 
quenched  for  tempering  at  a  straw,  lighter 
for  hard  iron,  darker  for  soft;  for  wrought 
iron  and  brass,  the  straw  should  have 
merged  into  a  faint  purple,  not  a  deep 
purple,  or  the  tools  will  be  of  spring  temper. 
When  the  tool  is  to  be  finally  quenched  for 
tempering,  it  is  immersed  vertically,  and  moved 
up  and  down  in  the  water  until  quite  cold. 

As  a  rule,  the  common  flat  drill  is  that  used 
most  by  fitters.  The  twist  driills  are  not  used  to 
so  great  an  extent  as  they  are  at  the  machines. 


A  neater  variety  of  drills  are  employed  in  lsth« 
ana  machines  than  at  the  bench,  llie  flat  dzill 
and  the  ratdiet  brace  axe  almoet  exdusiTBly  nisi 
in  work  done  at  the  bench. 

Flat  drills  are  easily  forged  by  ^^w*««ffTing 
them  down  from  a  suitable  bar,  and  cutting  the 
bevels  of  the  Hps  with  a  hot  set,  leaving  the 
finish  to  be  imparted  at  the  grindstone.  Thsjr 
are  first  hardened  like  chisels,  tiien  tempersd  at  a 
dark  straw  in  the  same  way  as  chisels. 

J.H. 


FB&CTICAL    HICEOBOOFT  FOR 

8TirDBnT8.-n. 

By  FuDSBicK  Da\18,  B.8c. 

IF  we  turn  to  the  frond  of  the  fern,  we  shsQ 
find  it  to  be  built  much  in  the  same  oumnsr 
and  upon  the  same  prindple  as  any  other  leil 
Hie  plan  to  be  adopted  for  its  examination  is 


l^ansvsne  Section  of  Frond  of  Fern  (inverted). 

1,  Epidermal  oeUs ;  2,  Qosdy  packed  oeDs  of  Eofc* 
denms;  3,  Stomata;  4,  Parenohymatous.Oeui; 
6,  Interoellular  Spaces;  6,  A  Fibro-vasonlsr 
Bundle. 


first  to  imbed  in  «  paraffin."  The  panfSn  to  bs 
employed  is  really  a  mixture  of  three  substanoee 
in  equal  proportions,  and  may  be  prepared  bv 
mdtmg  togetner  one  or  two  parts  Mchothan 
paraffin  (paraffin  durus,  B.F.),  paraffin  oil,  sad 
hog's  lara,  and  stirring  until  cold.  This  forms  a 
mass  of  a  suitable  consistency  for  allpractieal 
purposes.  To  imbed  a  portion  of  the  frond, 
scoop  a  hole  in  a  piece  of  the  prepared 
'*  puaffin,"  place  the  object  in  this  cavity,  sad 
having  previously  mdted  a  little  of  the  pre* 
pared  mass,  pour  it  carefully  into  the  caritr 
upon  the  object,  and  permit  to  remain  nn^ 
quite  cold.  It  may  be  well  to  mention  the  nir- 
&ce  of  the  object  should  be  as  dry  as  possible. 


I  i 


1,  Tnaumam  Section  showing  Valves  of  Stoma; 
2,Epidflcmis;  3, Fareachyiiia ;  4, InterosUdar  , 


When  quite  cold,  out  a  very  thin  section,  s^ 
having  plaoed  it  in  water  for  a  time  lo 
expel  air  from  its  interodlular  spaces,  mount 
carefully  in  water,  and  examine  with  the  lui* 
objective.  It  will  be  noticed  immediately  be- 
neath the  epidermis  upon  the  upper  surfBce  of 
the  leaf  the  cells  are  plaoed  perpendiculan7| 
somewhat  elongated,  and  contain  ohlorophyu; 
beneath  these  we  arrived  at  a  layer  of  osU^ 
stellate  in  shape,  and  these,  by  means  of  the 
interoellular  spaoea,  have  communication  wita 
the  external  ur  by  way  of  the  stomata  orso- 
called  breathing  pores.  .     . 

The  accompanying  diagram  will  explain  tne 
general  structure.  If  the  student  ^^'^y 
particularly  observe  the  oell  structure  of  tM 
^nd,  he  should  caxef uUy  stain  with  io^L^ 
solution  may  be  made  by  saturating  oiroilsa 
water  with  iodide  of  potassium,  and  then  adding 
as  much  iodine  as  wiU  dissolve,  afterwards  fiW 
and  dilute  with  water  to  the  required  streogu 
— ^namdy,  a  light  brown  oolonr.  ^ 

Note  the  diange  whioh  the  oeU  undergoes  7 
this  treatment  The  protoplasm  becomes  swnWj 
but  the  walls  of  the  ceU  axe  unohaflged;  ^9 
again,  if  dilute  hydrate  of  potaah  be  empl^*^ 
the  sac  is  unaffected,  but  the  protoplasm  ea^"^ 
(removed  by  dissolution.    It  may  oew^^*^*^ 


Oat.  9,  I89I. 


ENGLISH 


0  AND  WOBLD  OF  SCHENGB;   No.  1885. 


147 


to  ftba  itiident  to  mention  the  protoplasm  in  this 
cue  if  termed  the  primordial  utricle. 

Tbe  reprodactiTe  orgmne  of  the  fern  are  per- 
hapi  one  of  the  moat  interesting  series  of 
pMODena  that  the  student  can  stndy  with  the 
aid  of  the  microscope.  The  whole  process  is 
(ermsd  "  alteraation  of  generation.*'  If  we  take 
ths  frond  of  a  fern  at  the  pro]^  season — namely, 
the  «ad  of  summer  or  the  beginning  of  autumn — 


/•• 


A.— 1, Spore;  2,  Prothallus;  3,  Anthitridium ; 
3,  Archegonium ;  5,  Bootlets. 

B. — Closed  Archegonium. 
1,  Bssal  Cell ;  2,  Ardiegonium. 


C. — Opened  Arohegonii 
If  Spsaatoaooids ;  2,  Basal  Cdl  in  Archegonium. 


ve  ihaQ  find  a  number  of  brown  patches  upon 
ill  under  surface.  These  are  termed  "sori," 
nd  are  really  "spore  cases*'  containing 
I  laxge  number  of  sporangia.  They  may  be 
cthar  simulated  or  ezannulatod — that  is,  inclosed 
1^  an  elastic  ring  of  cells  or  not  so  inclosed. 
'm  Boms  bursts  and  sheds  these  spores;  the 


A.— Soros  Covered  with  Indusium. 

B.— ^ponnglnm  after  Bunting. 

C— Annuhu  straightened  by  its  own  elastioity, 
showing  a  spore  at  each  end. 

vans  with  proper  treatment  send  out  a  number 
cf  nolongalions  termed  prothalli;  each  pro- 
was  then  develops  upon  its  under  snrface  a 
wf  termed  the  archegonium  (the  female  per- 
BGB)  and  the  antheriunm  (or  male  portion). 
lAssrdiegcmium  is  stationary;  but  the  anthe- 
niiaa  continues  to  grow  until  it  comes  within 
^Mnrable  distance  of  the  archegonium.  It 
w  ilieds  a  number  of  bodies  termed  spermato- 
Koda,  which  enter  the  archegonium,  and  fecunda- 
J«  takes  pkoe,  the  pro-embryo  resulting,  and 
ta  this  is  developed  the  true  fern.  If  the  sorus 
Mtikea  snd  examined  under  the  lin.  objective, 
vs  dull  find  it  to  be  composed  of  an  immense 
w«r  of  sporangia.  These  sporangia  should  be 
ittofid  from  the  sorus  and  placed  under  tiie  lin. 
P»nr,  They  will  be  seen  to  consist  of  doubly 
■**«  bodies  provided  with  a  minute  stalk ;  the 
■WW  will  bedistincUy  visible,  and  the  method  of 
^"wsoe— ie.,  aheddmg  the  spores— apparent. 
»J  taking  the  spores,  mounting  in  water,  and 
^Mamg  with  the  one-eighth  objective,  they 
^  «*.  observed  to  be  triangular  in  shape, 
of  two  coats,  the  outer  and  the  inner, 


with  the  protoplasm  and  a  nucleus.  For  the 
purpoee  of  developing  the  prothalli,  the  spores 
must  be  sown  on  an  ordinary  slide,  being  careful 
to  provide  them  with  moisture  and  warmth  for  a 
considerable  period.  We  shall  find  eventually  a 
leaf-like  prolongation  will  be  developed — ^this  is 
the  prothiallus  containing  chlorophyll  granules ; 
the  antheridia  and  arc^egonia  will  then  be 
quickly  developed ;  the  antheridia  being  very 
abundant  amongst  the  little  rootlets  growing 
upon  the  prothallus;  swimming  about  in  the 
water  in  which  the  spore  is  mounted  may  be 
found  a  few  spermatozooids  shed  by  the  anthe- 
ridia ;  these  are  spinUly-ooiled  little  bodies,  some- 
what resembling  a  tadpole :  their  activity  may  be 
interrupted  by  staining  with  iodine  solution,  and 
their   structure   the    more    closely    examined. 


/-  - 


1,  Fecundated  Archegonium;  2,  Bhizome  Stem; 
3,  Frond  in  embryo. 


Each  archegonium  will  be  seen  to  be  com- 
posed of  a  layer  of  semi- opaque  cells,  at 
the  summit  of  which,  in  the  cavity,  a  large 
nucleated  basal  cell  will  be  obeerved ;  this  is 
really  the  germ-oelL  This,  then,  terminates  our 
microscopical  examination  of  the  fern  or  aero- 
genous  plant. 

Turning  our  attention   to   another  form   of 
vegetable  growth  ~i.e.,  the  section  of  a  palm. 


A.— -Traosvene  Section  of  Stem  of  Monocotyledon. 
1,  Cortical  Portion ;  2.  Ground  Tissue,  or  Paren- 
chyma; 3,  Bods  of  Fibro- vascular  Bundles. 

B.— Longitudinal  Seotion  of  same. 
(The  numbers  refer  to  the  same  parts  as  in 

Seotion  A.) 


we  see  the  typical  structure  of  the  monocotyle- 
donons  stem.  Very  little  need  bo  said  coacem- 
ing  it  if  the  illustration  given  be  carefully  com- 
pared with  its  microscopical  characters.  We 
have,  as  in  the  acro^;en,  a  groundwork  of  paren- 
chymatous tissue,  m  which  are  imbedded  a 
number  of  fibre- vascular  bundles — ^there  is  no 
true  bark ;  but  at  the  margins  the  cells  will  be 
seen  to  be  compressed,  the  hard  external  layer  d! 
the  stem  being  formed  by  the  ends  of  the  fibro- 
vascular  bundles. 

These  fibro  -  vascular  bundlee  are  termed 
« closed"  bundles,  because  they  have  no  cam- 
bium layer.  The  endogenous  or  monoooty- 
ledonous  stem  increases  in  length  only — whence 
its  peculiar  structure. 


P&ACTICAL  HINTS   DT   BOILBB 
DESIOV.-m. 

By   W.   0.    Caktxh. 

Flat  BurfSaoea. 

THE  next  point  claiming  our  attention  is  the 
strength  of  fiat  surfaces  to  support  a  pres- 
sure acting  in  a  direction  perpendicular  to  the 
surface.  This  question,  if  investigated  analytic- 
ally by  the  aid  of  mathematics,  is  of  a  nature  too 
complicated  to  be  of  service  in  practical  work. 
We  shall  therefore  confine  oursuves^,  as  in  the 
case  of  the  furnace,  to  experimental  data. 

With  a  given  tblckness  oi  plate  and  a  given 
pressure  upon  it  there  is  a  certain  area  which  is 
the  greatest  that  the  plate  in  question  can  sup- 
port without  assistance.  When  tiie  fiat  surface 
exceeds  in  area  this  maximum,  as  is  usually  the 
case,  it  must  be  subdivided  by  stays  placed  at 
regular  intervals,  and  the  pressure  is  then  passed 
through  the  plate  to  the  stays  which  support  it. 
As  each  stay  obtains  a  reaction  from  its  attach- 
ment, or  an  exactly  similar  and  opposite  pull 
from  another  similar  and  opposite  fiat  plate,  we 
obtain  a  number  of  fixed  points  of  support.' 
This  will  be  rendered  dear  by  a  reference  to 
Fig.  8. 

Suppose  A  B  C  I)  to  represent  a  snrface 
requinng  to  be  stayed,  and  suppose  also  that  we 


nco 


know  by  experience  that  the  plate  in  questbn 
when  exposed  to  the  pressure  to  be  carried  hv  it 
will  only  allow  an  area  of  lOOsq.in.  to  be  left 
unsupported.  As  it  is  usually  customary  to  dis- 
regara  the  support  afforded  by  the  attachments 
of  a  fiat  plate  to  the  surrounding  parts  of 
the  structiu'e,  we  must  provide  such  an 
arrangement  of  stays  as  will  caxrv  all  the 
pressure  upon  the  surface,  the  area  of  which  is 
30in.  by  20in.  »  600  square  inches.  We  there* 
fore  require  to  divide  the  whole  surface  into 
f  88  "■  6  divisions  of  lOOsq.in.  each,  and  must 
provide  a  stay  to  carry  each  division.  It  is,  d 
course,  reasonable  to  suppose  that  a  stay,  placed 
as  shown,  will  act  equally  in  everv  directioay  its 
effect  failing  at  the  same  distance  from  the  centre 
of  the  stays,  and,  therefore,  the  portion  of  the 
plate  assisted  by  each  stay  will  be  more  correctly 
repreeented  by  the  overlapping  dotted  cirolea  in 
the  figure,  the  area  of  each  of  which  is  lOOsq.in. 
This  motived,  no  doubt,  shows  the  real  action 
of  the  stay  in  the  truest  wa^ ;  but  when 
we  reflect  that  the  whole  area  is  carried  by  a 
certain  number  of  stays  evenly  distributed,  we 
see  thatthe  final  result  will  be  the  same,  if  we 
suppose  each  stay  to  support  a  rectangular  area, 
with  the  stay  passing  through  its  centre  of 
gravity,  and  this  method  is  the  one  adopted  in 
practice.  So  far,  we  have  considered  the  plate 
strength  only  ;  but  we  must  bear  in  mind  that 
the  snrface  derives  its  support  from  the  stays. 
There  are,  therefore,  always  two  problems  to  be 
solved  in  every  question  of  the  staving  of  flat 
surfaces,  and  by  keeping  them  distinctly  separated 
in  the  mind,  many  difficulties  and  inconsistencies 
will  be  avoided.  They  are— first,  the  plate 
strength ;  second,  the  stay  strength  ;  and  tneae 
strengths  must  be  made  equal,  to  procure  an 
efficient  arrangement.  For  example,  in  the  case 
shown  in  Fig.  3,  eadi  stay  must  be  of  sufficient 
sectional  area,  to  support  a  pull  equal  to  th& 
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total  preasnre  on    its  own  diyimon   (lOOsq.in. 
X  WB), 

The  strength  of  flat  pLites  has  been  found  to 
▼ary  ac«>Tdmff  to  the  method  of  attachment  of 
the  stays,  and  therefore  we  have  to  introduce 
into  the  formula  expressing  this  strength  a  fee- 
tor  (C)  varying  with  the  method  of  attachment. 
The  f ormnia  used  by  the  Board  of  Trade  i 

Constant  x  (Thickneas  -f  1^* 


Surface  supported  by  eaefa  itay  —  6 

■■  Working  Freasnre...(xi.) 
To  find  thickness : 


J 


S-6  X  WP 


-1-T. 


.(xii.) 


To  find  surface  that  can  be  carried  without  sup- 
port: 

0  X  (T  4-  D*     ^     „ 

y^^        +  6  »  S (adii.) 

As  explained,  what  is  here  termed  a  comtant 
is  only  constant  while  the  method  of  attachment 
remains  unchanged.  In  Fig.  4  are  shown 
various  methods,  and  under  each  is  given  the 
constant  both  for  iron  and  steel  for  each  case. 
Other  cases  are  provided  for,  and  constants 
stated  by  the  Board  of  Trade  rules.  Beferring 
to  Fiff.  4,  method  A  ahows  circular  washers  not 
len  toam  two-thirds  the  pit;^  in  diameter,  and 
of  equal  thickness  with  the  main  plate,  riveted 
to  it,  and  the  stay  passing  through  dear  holes, 
with  a  nut  inside  and  outside.  B  shows  stay 
screwed  thromgh  the  plates,  and  fitted  with  an 
outside  nut.  C  shows  an  arrangement  similar  to 
A,  SKoept  that  washers  are  not  riveted  to  the 
main  plate,  and  are  smaller,  being  only  three 
times  the  stay  diameter,  and  two-thirds  the 
thickness  of  the  main  plate. 

By  taking  the  lengtiii  of  the  side  of  the  square 
containing  the  surface  found  (see  the  shaded 
portion  of  Fig.  3),  we  get  the  distance  that  the 
stays  will  be  apart  frran  centre  to  centre,  i.e., 
the  pitch  of  the  stays  ( «  </  S;.  As  we  have  seen, 
the  whole  of  the  pressure  upon  the  flat  surface  is 
carried  by  the  stays,  and  we  must,  therefore, 
malre  these  of  such  a  size  as  to  provide  a  sufficient 
sectional  area  of  metal  to  carry  it  without  exceed- 
ing the  working  stress  that  we  decide  upon.  This 
may  be  for  wrought  iron  unsmithed  stays 
7,0001b.  per  square  inch ;  steel  unsmithed  stays, 
9,0001b ;  for  wrought  iron  welded  stays,  6,0001b.; 
steel  stays  worked  in  the  fire  are  forbidden  by 
the  Board  of  Trade.  St&ys  are  nearly  always 
arranged  in  the  direction  of  the  pressure  that  is 
perpendicular  to  the  plate ;  when  this  is  not  the 
case  br  a  simple  construction  based  upon  the 
triangle  of  forces,  the  equivalent  angled  force  can  be 


found  correspondiiu^  to  the  perpendicular  pressure 
(refer  to  Fig.  5) .  Suppose  that  a  stay  is  required 
at  an  an^le  as  at  A  B;  we  require  to  find  the 
strength  it  must  possess  to  carry  an  ascertained 
perpendicular  pressure.  Draw  A  0  horizootal 
'  (i.e.  perpendicular  to  the  plate  which  is  supposed 
vertical)  to  represent  by  its  length  to  some  scale 

Eressure  in  question.  From  A  draw  A  B 
al  to  the  direction  of  the  angled  stay,  from 
it  C  B  perpendicular  to  A  0  to  determine 
the  length  of  A  B,  and  thus  comparing  the  length 
of  A  B  with,  that  of  A  G,  we  find  the  stress 
upon  the  angled  stay.  The  same  method  mav  be 
used  in  the  case  of  angled  gusset  plates ;  but  tnese 
should  always  have  an  excess  of  sectional  area 
above  that  theoretically  determined. 

When  the  ends  of  the  stays  are  fastened  by 
nuts  the  effective  area  is  at  the  bottom  of  the 


nc  5 


thread,  which  may  be  either  pUu  or  minuB — that 
is,  either  raised  ubcve  the  surface  of  the  stay  if 
lightness  is  the  most  important  consideration,  or 
cut  in  below  the  body  of  the  stay  if  cheapness  of 
manufacture  is  of  greater  consequence. 
The  diameter  of  any  screw  bdow  the  thread 


1-28 


■  Diameter  over  thread  —  ,5= — 

Number  of  threads 
The  area  of  the  resulting  drde  can  be  found  in 
the  usual  way. 

In  the  course  of  designing  our  boiler,  we  may 
find  that  the  simple  methods  of  staying  here 
described  may  not  meet  every  case;  but  the 
chan^  necessitated  will  be  only  in  detail  and 
not  in  principle,  and  we  have  now  discussed 
sufficiently  for  our  purpose  the  principles  of  con- 
struction involved,  and  we  shall  find  that  all 
questions  of  plate  strenj^hs  that  we  are  likely  to 
meet  with  in  any  ordinary  boiler  work  can  be 
solved  by  one  or  other  of  our  three  principles, 
either  taken  separately  or  in  combination,  and  it 
is  very  necessary  to  have  a  clear  understanding 
of  these  simple  points : — 

First,  the  str^gth  of  a  cylinder  with  internal 
pressure,  as  in  the  shell. 

Second,  the  strength  of  a  cylinder  with  ex- 
cemal  pressure,  as  in  the  furnace. 


Third,  the  strength  of  flat  plates. 

Hemispherical  surfaces  may  bd  treated  as  setf- 
supporting ;  curved  surfaces  must  be  treated  s» 
if  flat,  as  the  strength  obtained  from  their  cur- 
vature is  too  uncertain  to  be  relied  upon,  and 
because  no  curves  except  those  of  the  spnere  and 
the  cylinder  are  free  from  the  tendency  to  change 
their  shape  under  pressuro.  They  thereforo 
requiro  staying  to  provent  the  alteration  of  focm, 
and  it  is  safest  to  take  the  extreme  case  of  the 
flat  plate. 

Before  leaving  this  part  of  the  subject  it  wiQ 
be  well  to  consider  the  question  of  the  reactioa 
of  stays.  Suppose  you  have  a  cubical  cardboard 
box  lying  upon  a  table ;  one  of  its  vertical  sides 
is  bulged  inwards,  and  you  wish  to  pull  it  out  I7 
means  of  a  string  attached  to  the  centro,  so  as  to- 
make  it  flat  like  tiie  other  sides  of  the  box.  When 
you  pull  the  string  with  one  hand,  yon  would, 
without  thinking,  naturally  put  out  the  other 
hand  to  keep  the  box  from  w^ifting  while  you 
applied  the  tension  to  the  string.  In  oust 
words,  experience  has  taught  you  t£ityou  csBDot 
expect  force  without  reaction ;  or,  to  paraphisae 
the  truth,  no  stay  can  be  effective  in  any  position 
unless  a  reaction  equal  to  its  strength  is  provided 
for  it.  This  truth  is  of  the  utmost  importance, 
and  many  instances  exist  in  which^  staying 
arrangements  are  to  a  large  extent  impotent 
because  an  efficient  reaction  has  not  been  pro- 
vided for  in  the  stays. 


HOW  TO  HAKB  A  VIOLnr.-lV.* 

By  W.  PicKEKiNa. 

THE  Keeh  and  Scroll  can,  if  you  prefer  it,  he* 
purchased  with  the  finger-board,  nut,  s^ 
pe^  all  tit  f t/it,  so  that  you  will  oxdy  have  to  kt 
it  into  the  neck  at  the  proper  angle ;  or  the  nedc 
and  scroU  can  be  bought  separately  at  from  9d. 
to  2s.  6d.  If,  however,  you  detetmine  to  make 
one  yourself,  it  will  be  necessary  to  procure  a 
piece  of  maple  lOiu.  long  by  2in.  square,  having 
figure  to  match  the  back  and  ribs  as  nearly  as 
possible.  Any  good  scroll  will  do  .as  a  copy ;  hut 
if  one  bb  not  available,  Figs.  25  and  26  will  giT» 
an  idea  of  the  form.  The  work  should  be  planned 
out  on  the  wood  (keeping  the  figured  side  for  the 
side  of  the  scroll),  on  which  you  may  drawyoy 
profile.  Fig.  27.  Remove  as  much  of  the  wood 
as  possible  with  the  bow-saw,  and  carve  out  the 
rest  with  the  small  chisel.  A  bit  of  g^^Kf^ 
about  2in.  squaro,  and  folded  comerwise,  ^^'^Lr^ 
found   handy   for  finishing  the  volutes.    Tb6^ 
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fluting  of  the  back,  or  shell,  and  round  the  top 
of  the  scroll  may  he  done  with  tools,  which 
may  be  improvued  oat  of  a  couple  of  old 
ludf-roand  files,  Jin.   and  fin.  in  width.    In 


Fzo.  25. 


tuSdag  these  von  must  first  take  oat  the  temper 
l>7  brmging  the  file  to  a  doll  red  heat  in  the  fire 
or  gis,  and  allowing  it  to  cool  very  slowly.  Then 
trind  the  round  side  so  as  to  get  the  file  cats  out 
nrtbont  lin.  from  the  point.  Bud  make  it  smooth 
Hid  bright.  Next  grind  a  long  bevel,  as  in 
Fig.  28,  down  the  flat  side,  wmch  also  make 
oiooth  and  bright,  and  bring  up  a  keen  edge  on 
the  Washita  stone.  You  may.then  temper  the 
tool  imagain  by  heating  to  a  white  heat  and 
nddsoly  plunffin^  into  cold  water.  Again  rub 
Idcfat,  and  hold  it  in  a  gas  jet  about  a  couple  of 
inebfls  from  ^the  point.  Carefullv  waton  the 
bright  part,  and  you  will  observe  it  turn  a  pale 
yellow,^  or  straw  colour,  whereupon  you  are  to 
jjyge  it  onoe  more  into  cold  water  to  arrest  the 
•^ftffltng  process,   as  if  you  delay  an  instant 


Fxa.  26. 

^  Isighi  suiface  will  become  violet  and 
«•  tod  win  be  too  soft.  Therefore,  plunge 
vinto  the  water  the  instant  it  has  assumed 
w  itraw  tint  at  the  cutting  edge.  A 
lOM-made  tool  of  this  kind  will  be  aU  you 
i«I«ize  lor  carrins  out  the  fluted  part  of  the 
^H  Some  of  Uie  Italian  makers  did  not 
w^  to  cut  these  flutes,  but  left  the  back 

^^^tooghout  the  whole  of  the  process  it  is 
vviMble  to  oontmually  watch  the  carving  as  it 
^Mda,  holding  it  frequently  at  arm's  length 
|U  Kuming  it  closely  each  time  you  remove  a 
2^«  wood,  and  you -will  not  fail  to  notice  how 
r  ^  dightest  touch  affects  the  whole  design, 
••  trooMe  being  how  little,  rather  than  how 
*«»  to  cot  away  at  each  stroke.    With  care 


and  attention  you  will  be  able  to  produce  a  very 
creditable  scroll. 

The  pegs  having  been  fitted  carefully,  and  the 
string-hole  borea  through  each  in  Uie  proper 
place,  the  neck  may  be  uiaped  so  that  the  end 
view  is  as  Fig.  29,  and  it  may  then  be  let  into  the 
upper  block.  For  ascertaining  the  proper 
angle  it  should  bear  to  the  body  of  uie  instrument, 
thm  is  a  ''rule  of  thumb"  that  the  ear 
of    the    scroll    should    be    in    a    line    with 


Fio.  27. 


the  edge  of  the  baok,  and  this  is  a  fairly  general 
point  to  abide  by;  but  you  may  as  wdl  first 
shape  your  finger-board,  which  should  be  lO^in. 
long,  lin.  wide  at  the  nut,  and  Igin.  wide  at  the 
other  end.  Fasten  it  temporarily  on  the  neck 
with  two  droi>s  of  glue,  and  you  can  tiien 
determine  the  jpitch  of  the  neck  by  placing  a 
bridge  in  position  on  the  belly;  and  talong  sight 
along  the  finger-board,  allowing  room  for  the 
play  of  the  strings.  Then  take  a  note  of  the 
distance  between  uie  finger-board  and  the  belly, 
and  keep  your  neck  to  that  angle  when  gluing  it 
into  the  block.    BeooUect  that  the  neck  proper. 
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from  the  shell  of  the  scroll  to  the  button,  should 
be  about  4iin.  (see  Fig.  27).  Having  made  the 
neck  fit  nicely  into  the  space  you  have  cut  for  it 
in  the  neck  block,  you  may  now,  before  fixing  it 
there,  glue  the  finger-boara  to  the  neck  and  damp 
it.  Whilst  it  is  setting  you  can  prepare 
the,  nut — a  strip  of  ebony  or  ivory  ^in. 
higher  than  the  finger  -  board,  and  which 
can  also  be  glued  in  position.  When  set, 
cut  four  slight  notches  in  it  for  the  strinfi;8, 
and  finish  off  the  neokand  finger-board  with  file 


and  glasspaper.  It  may  then  be  glued  to  the 
body  of  tne  instrument,  and  should  be  left  for 
24  hours  at  least,  so  as  to  get  thoroughly  firm. 
In  the  mean  time  ^ou  can  prepare  the  nut  tor  the 
string  of  the  tailpiece  to  pass  over,  which  has  to 
be  let  into  the  margin  of  tne  belly  just  above  the 
tail-jpin. 

Next  prepare  a  bit  of  soft,  stndght-grained 
deal  for  the  soundpost ;  it  should  be  £rom  ^in. 
to  ^in.  thick.  A  soundpost  setter,  if  you  do  not 
buy  one,  oan  be  made  of  a  piece  of  soft  wire 
Jin.  thick,  and  about  a  foot  in  length.  Sharpen 
one  end  to  a  thin  edge,  like  a  bradawl  point,  and 
bend  the  other  end ;  then  curve  the  whole  length- 
wise. 

When  you  conclude  that  the  nedk  has  beoome 
firmly  set  to  the  body  of  the  instrument,  you  may 
thrust  the  sharp  end  of  the  post-setter  into  the 
soundpost  (Fig.  80),  and  introduce  it  oautiously 
through  the  right  /-hole.  Then  look  through 
the  hole  made  for  the  tail-pin  into  the  intoior, 
and  you  wiU  be  able  to  get  an  idea  as  to  the 
right  length,  of  the  post,  and  the  degree  of  bevd 
necessary  to  be  made  at  either  end,  so  that  it 
shall  accurately  fit  to  the  slope  of  the  baok  and 
belly.  The  usual  plaoa  for  the  soundpost  is 
about  Jin.  behind  (that  is,  towards  the  taitpieoe) 
the  right  foot  of  the  bridge.  When  you  have 
got  it  nicely  into  position,  put  on  the  strmrs,  and 
draw  them  up  just  sufficient  to  keep  the  oridge 
standing  between  the  notches  of  the  /-holM. 
Then  fit  the  feet  of  the  bridge  accurately  to  the 
curve  of  the  belly.  The  upper  edge  of  the 
bridge,  whidi  is  crossed  by  tne  strings,  should 
be  rounded  so  as  nearly  to  agree  with  the  arching 


of  the  finger-board,  leaving  it,  however,  slighUy 
higher  for  the  Gt  string,  which  requires  mere 
room  for  vibration  than  tiie  other  strhigs. 

Most  bridges  are,  aspurcdiased,  much  too  thick, 
and  have  to  be  reduced.  This  is  best  aooomplished 
by  laying  the  bridge  flat  upon  a  sheet  ox  ghas- 
paper.  and  rubbing  until  the  upper  edge  is  a  little 
over  ^fiR,  thick,  and  the  lower,  or  feet  side, 
about  Jin.  Thero  aro,  however,  bridges  to  be 
bought  which  are  of  a  proper  thickness,  and 
which  simply  want  the  feet  fitting  to  the  curve 
of  the  belly,  and  the  upper  edge  shaping  to  the 
fin^^-boazd.  In  cutting  the  notches  for  the 
strmgs  the  slightest  indentations  aro  suffioiait. 


MAGHBTI8M   IN   TOOLS. 

THE  cause  of  magnetism  in  drilU  and  other  tools 
has  excited  no  little  wonderment,  for  it  has 
been  noticed  that  a  drill  which  showed  no  mag- 
netism whatever  beforo  it  was  put  to  use  would,  in 
a  very  few  minutes  after  the  orilliDg  oonunanoad, 
be  found  to  contain  so  much  magnetini  that  a  large 
quantity  of  the  iron  or  steel  dust  would  ding 
tenaciouBly  to  certain  portions  of  its  surface.  Nearly 
all  drills  which  beoome  magnetised  show  this  quaU^ 
to  the  greatest  extent  at  portions  of  their  suxfaoe 
which  differ  in  each  indiTidoal  drilL  The  cause  of 
tlus  fWTt^tnnUHan  of  magnstifln  has  not  been  satis- 
factorily explained,  to  our  knowledgs ;  but  it  has 
been  sogg  estsd  that  it  may  be  caused  by  the  heat 
developed  in  doing  the  work.  This  explanation  is 
not  tenable,  for,  if  such  wero  the  case,  all  nortioDS 
of  the  drill  which  were  equally  heated  would  show 
an  equal  inteosity  of  msgnetamn,  which  is  not  th|B 
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MM,  I6r  it  is  BKMi  inqprnXLj  notioed  that  it  ii  the 
point  and  oomon  that  ihow  tlie  eraatMt  power  of 
sttnMstioD,  while  with  a  twiit-onll  it  lometimee 
oooun  that  one  edge  akms  the  full  length  whioh 
hM  penetrated  the  metal  u  more  or  lea  itrongly 
magnf<»r»^ ;  hat  the  opposte  eide  will  ihow  haray 
a  traM  of  magnetiim,  and  another  drill  of  the  nme 
kind  will  be  lonnd  to  he  itrongly  magnetiMd  at  the 
point  only.  That  heat  hai  but  little,  if  anything, 
to  do  with  the  prodnotion  of  magnetinn  in  the  iteel 
If  ihown  when  an  attempt  is  made,  by  the  nse  of 
hMt  alone,  to  develop  the  magnetic  prc^tei^.  Snoh 
attempti  nnifoimly  result  in  iatlaro  to  proanoe  any 
indioraons  of  magnetiBn. 

Hie  podtion  ocoapied  by  tools  with  regard  to  the 
magnenc  meridian  has  also  been  suggested  u  a 
MOM  for  their  beooming  msAnetised.  It  is  well 
known  that  when  iron  or  stMihM  lain  or  stood  for 
ioaie  time  in  one  position  it  will  show  traoM  of 
hanng  become  magnetised.  But  that  the  mag- 
netism in  tools  is  produced  by  a  diif erent  cause  is 
efidant;  for  different  tools  which  have  lain  io 
Taiious  directions  are  found  to  become  magnetised, 
while  others,  which  haye  lain  in  what  is  considerea 
flie  direction  most  favourable  to  the  abeorption  of 
■ingnetism  haTS  fkfled  to  develop  any  tnoes  of 
tiie  magnetic  quality  when  used.  The  direction 
in  wUoli  tools  lie  or  stand  when  at  rest  doM  not 
appear  to  have  any  peroeptible  effect  on  the  de- 
velopment of  magnetum  in  the  tools  when  they  are 
at  work. 

To  what,  then,  can  the  production  of  magnetism 
be  attributed.  There  are  some  excellent  reasons  for 
believing  that  friction  has  considerable  to  do  with 
producing  the  magnetism ;  for  if  a  drill  that  has 
become  u^y  magnetised  idiile  at  work  be  dosely 
examined,  it  will  be  found  that  the  magnetised 
parts  have  been  slightiy  worn  l^  friction,  but  if  the 
motion  is  suffidentiy  sreat  to  cauM  perceptible 
heating,  it  is  also  Mpabie  of  destroying  any  mag- 
netic Sect  that  may  have  been  produced  or  wm 
previously  present.  Lathe  and  planer  tools  frs- 
fosntly  become  magnetised  while  doing  work ;  and 
me  same  is  often  round  to  be  the  caM  vrith  cold 
chisels,  and  is  most  frequently  noticed  on  such  tools 
M  are  soft  enough  to  stand  considerable  work 
without  breaking,  and  yet  hard  enough  to  hold  an 
edge.  This  latter  fact  snows  plainly  what  has  long 
been  known  hi  science,  that  a  piece  of  steel  but 
slightly  hardened  makes  the  strongest  magnet,  but 
the  magnetinn  doM  not.  remain  as  long  as  in  the 
steel  w£}bh  is  harder,  fm  making  steel  magnets  it 
is  a  very  difilcult  matter  to  get  the  lines  of  force  to 
act  on  ue  particlM  of  hardened  steel  with  sufficient 
forM  to  produM  a  large  amount  of  magnetinn ; 
but  when  once  the  stew  is  magnetised,  the  mag- 
netism remains  for  a  very  long  time.    Softer  steel 


may  be  easQy  magnetised  to  a  very  high  degree  of 
Mtoiation,  and  it  will  remain  for  a  length  of  time  in 
vqportion  to  the  hardness  of  the  steel. — Stationary 
Engineer,     


A  SUBBTITUTE  FOE  GLASS. 

fTTHIS  is  the  invention  of  Friedrioh  Eckstein,  of 
A  T^snna,  Austria.  In  the  production  of  the 
new  substitute  for  glass,  he  says :— I  dissolve  from 
four  to  eight  parts  of  collodion  wool  in  about  one 
hundred  parts,  by  weight,  of  ether  or  alcohol  or 
aeetio  ether,  and  with  this  I  intimately  combine 
from  2  to  4  per  oent.  of  castor-oil  or  other  non- 
resinous  oil,  and  4  to  10  per  cent,  of  rosin  or 
Canada  balssm  or  other  balsam  (soft  roshi).  Hie 
compound,  when  poured  upon  a  glass  plate  and 
snbjeoted  to  the  diving  action  of  a  current  of  air  of 
about  5(f  Centigraae,  solidifies  in  a  comparatively 
short  t^ne  into  a  transparent  glass-like  sheet  or 
phrte,  the  thidmess  of  wnioh  mav  be  regulated  as 
requned.  The  sheet  or  plate  so  ootained  hM  sub- 
stantiaUy  the  same  properties  as  glass,  as  it  will 
resist  the  action  of  salts  and  alkalies  and  of  dilute 
adds,  and,  like  glass,  is  transparent  and  has  no 
smell.  On  the  ouer  hand,  it  has  the  advantage  of 
being  pliable  or  flexible  and  infrangible  to  a  great 
degTM,  while  its  inflammability  is  much  less  than 
that  of  the  collodion  substitutw. 

In  the  drawing,  h  indicatw  a  vessel  adapted  to  be 
hennetioally  doMd,  and  having  the  air-imet  pipe  d 
at  bottom,  the  outiet  pipe  <f  at  top  connectea  with 
or  forming  part  of  a  condenser  worm,^  contained 
in  a  refrigerator^  g,  of  which  h*  is  the  inlet  pipe  for 
the  refrigerant  hquid  and  h  the  exhaust  pipe.  As 
shown,  ue  condenser  worm  has  a  valved  oischarge, 
with  which  the  receiver  i  ;f  or  the  condensed  solvent 
is  connected. 

In  the  vessel  b  are  arranged  shelvee  that  extend 
alternately  from  one  wall  ox  the  veesel  toward  the 
oppoeite  wall  for  the  reception  of  the  glass  moulds  a 
tnat  have  an  edge  flange  a\  that  determines  the 
tkidtaieM  of  the  platM  or  sheets  to  be  cast.  Theee 
m^mi^f  a,  when  placed  upon  the  shelvee  e^  extend 
from  wau  to  wall  of  the  vessel  b  in  one  direction, 
and  project  beyond  their  dielvM  in  an  opposite 
direction  from  one  wall  of  the  venel  b  to  nearthe 
opposite  wall  thereof,  so  m  to  form  a  zigzag  passage 
for  the  hMted  air  entering  at  J,  thence  passing 
under  the  lower  mould  around  the  right-hand 
and  thereof  under  the  next  succeeding  mould  and 


around  the  left-hand  end  of  the  latter,  under  the 
mould  next  above  the  same,  and  so  on  alternately 
from  right  to  left  and  left  to  right,  the  solvent  being 
evanorated  and  condeiised  u  It  passM  through  the 
condenser. 

The  compound,  after  exposure  to  an  air  current  of 
a  temperature  of  about  W*  Centigrade,  m  above 
stated,  for  some  time,  first  becomes  opalescent,  then 
hardens  and  becomee  horny  and  pecfectiy  trans- 
parent, after  which  the  moulds  are  taken  out  of  the 
drier  and  the  shMta  or  platM  removed,  when  they 
are  ready  for  um. 

The  compound,  u  will  be  readily  comprehended, 
is  of  such  a  nsAnre  that  any  desired  colour  or 
shade  of  odour  may  be  imparted  to  it  by  the  ad- 
mixture of  the  neceesary  pigment.  Hie  pigments 
should  be  soluble  in  the  sdvent  used  m  the 
preparation  of  ilie  compound,  if  incorporated 
&aewith ;  but  the  colour  may  be  imparted  to  the 
substauM  by  surface  application,  aniline  dyes  or 
colours  being  employed,  so  that  the  sheets  or  plates 
may  boused  in  lieu  of  stained  glass.  The  material 
mayaln  be  ornamented  by  printing  any  desired 
dengn  thereon. 

If  magnesium  chloride  or  grape  sugar  is  combined 
with  the  material,  the  in&mmability  thereof  is 
very  materially  reduced,  while  an  addition  of  zinc 
white  or  hMvy  spar  imparts  to  it  the  appearance  of 
ivory,  so  as  to  aoant  it  for  um  in  the  manufacture 
of  dollars,  cufEs,  snirt  fronts,  and  the  like. 

By  suitably  increasing  the  rdative  proportions  ol 
castor  oil  and  rosin,  a  material  having  substantially 
the  toughnem  and  pliability  or  flexibility  of  leather 
is  obtained,  and  such  material  may  be  fashioned 
into  driving  uid  other  bdting.  The  composition  of 
matter  is,  however,  adapted  for  um  in  many  other 
ways— M,  for  instauM,  for  taUe  and  other  ware,  in 
lieu  of  glass,  m  a  substitute  for  celluloid,  for 
emulsion  plates,  for  surgical  and  measuring  instru- 
ments, and  for  many  other  pnrposM. — Scientific 
Amenean  Supplement, 


THE  SWELL  Dl  THE  ORGAN  * 

THE  subject  of  my  present  paper  is  one  that,  in 
my  opinion,  has  not,  in  Europe  at  all  events, 
recdvea  the  amount  of  consideration  and  earnest 
attention  it  deservM,  and  which  it  long  ere  this 
ouffht  to  have  received  from  both  organ-builders 
ana  organists.  It  may  SMm  presumptuous  on  the 
part  ox  one,  who  is  neither  an  organ-builder  nor  an 
organist,  to  attempt  to  "  lay  down  the  law  "  in 
matters  oonnMted  with  organ  construction  and 
appointment;  but  such  a  consideration  shall  not 
prevent  my  opening  my  mouth  in  protest  against 
the  half-hearted  manner  in  which  the  portion  of  the 
organ  I  am  now  about  to  consider  at  some  length 
hu  been  trMted  by  all  Erglish  and  almost  all 
Continental  orgui-builders.  Why  Europe  should 
be  bdiind  America  in  any  mattiv  connected  with 
organ  construction  is  a  matter  not  easily  fathomed, 
Althouffh  my  chief  aim  in  the  present  paper  is 
essentijuly  an  artistic  and  practical  one,  it  may  not 
be  out  of  place  for  me  to  open  it  with  a  few 
historical  notM  on  the  Swell  organ.  I  shall, 
however,  make  theM  notes  m  brief  as  possible. 
The  history  of  the  Swell  opens,  I  am  proud 
to  My,  in  this  country.  England  mw  the 
inception  of  the  Swell,  althouf^h  it  hu  not 
yet  witneued  its  highest  development.  Our 
organ-builders  move  very  slowly,  and  will  con- 
tinue to  move  dowly  until  orgamsts  and  organ- 
lovers  prick  them  on.  If  radical  changM  and 
improvements  are  to  be  made  in  our  system  of 
organ-building,  they  must  be  initiated  outside  the 
organ  faotoriM.  'VHiy  is  it  that  our  musicians  and 
orgamsts  are  m  apathetic  in  matters  of  organ  con- 
stniction  and  devdopment  in  this  organ-loving 
country— why  is  it  that  year  after  year  they  are 
content  to  accept  what  our  groove-loving  organ- 
builders  think  proper  to  give  them  P    I  am  free  to 
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admit  that  I  cannot  flnd  a  Mtisfactoiy  aoswtt  to 
thcM  questions.  But  it  seems  quite  dear  that  ualil 
organists  take  a  livdy  interest  in  all  mattsn  oca- 
nected  with  tiie  instrument  on  which  they  perfonn, 
and  direct  tiieir  minds  towards  its  improvoiuat 
and  devdopment,  abandoning  at  the  same  time  ^ 
stereotyped  form  of  spedflcation  whidi  hM  for  the 
last  fijfty  years  diown  ndther  individual  thos^ 
nor  indiMtions  of  advanM,  it  is  hopdem  to  look  zor 
any  great  and  general  improvement  in  theartsnd 
sdenM  of  organ-building,  now  very  gnessDj 
degraded  into  a  mere  trade.  I  am  not  aware  of  ths 
exact  date  at  which  the  small  departmrat  of  ths 
Organ,  known  m  the  *'  Echo,"  wm  fintintrodasid 
by  English  organ-builden,  but  it  seems  certain  thst 
it  WM  first  devised  in  this  country.  In  the  descrip- 
tion given  by  MaM,  in  his  ^*  Musick's  Honii- 
ment,^  published  in  1676,  of  his  own  *<  Chsflate 
Organ,*^  we  flnd  the  following  remarks  :~ 
<'It  is  in  its  Bulk  and  Height  of  a  nn 
Convenient.  Handsome,  and  ComplMt  Taue 
eeize  (whicn  may  become  and  adorn  a  noblemM's 
dining-room},  all  of  the  best  sort  of  watnioot 
The  iMg^  of  the  leaf,  7ft.  and  6in. ;  the  breeds 
4ft.  and  3in. ;  the  height,  3ft.  lin.,  and  better.  Tbs 
leaf  hM  in  it  dg^t  dMks,  cut  through  very  nssttyj 
with  springs  under  the  edge  of  the  leaf,  w  contrCTsd 
that  they  may  open  and  diut  at  pleMun,  whioh, 
when  shut  down,  join  dosdy  with  the  table-lssf ; 


of  thoM  desks  is  for  far  mora  excellent  um  thM  for 
mere  desks,  for,  without  thoM  openings  your  orgM 
would  be  but  of  very  slendw  um.  m  to  consort  xn 
reason  of  the  dosenem  of  the  leaf ;  but,  bjr  the  heb 
of  them  each  dedi:  opened  is  h  the  putting  in  d 
another  quickening  or  enlivening  stop,  m  that  when 
all  the  dght  desks  stand  open  theUbleislikBalittIs 
church  organ,  m  sprightfully,  lusty,  and  strong, 
that  it  ii  too  loud  for  any  ordinary  private  use.  Sot 
you  may  moderate  that  by  opening  only  so  mMj  of 
thoM  desks  m  you  may  SM  fit  for  your  presMtuie. 
There  are  in  this  table  six  stone— the  flrstisanOoo 
Diapason ;  the  second,  a  Prindpal ;  the  tl^  a 
Fifteenth;  the  fourth,  a  Twelfth;  the  flfth,  aTwo; 
and-Twentieth;  and  the  sixth,  a  Begal.  Themis 
likewiM  (for  a  plMsure  and  light  oontent)  a  Hooboy 
Stop,  which  comM  in  at  any  time  with  the  foot; 
which  stop,  together  with  the  Regal,  mskes  tbs 
VoiM  Humane."  Now,  although  thU  quamt  sb4 
interesting  description  appears  m  Dr.  Bimbaiuti 
"History  of  the  Organ,^'  and  accordingly  bM 
been  under  the  notice  of  the  organ-loving  worM 
for  35  years,  I  do  not  remember  ever  having  seen 
it  commented  upon.  Let  us  see,  on  the  I^ssmt 
occasion,  if  it  is  not  worthy  of  a  littie  study,   i 


"  Two  of  such  organs  only  are  but  m  yet  in  oeiog 
in  the  world ;  they  being  of  my  own  contrivsnoe; 
and  which  I  caused  to  be  made  in  my  own  house, 
and  for  my  own  um,  m  to  the  maintainingof  pubufl 
consorts,  &c."  Now  when  we  look  carrfolly  mM 
Mb  description,  we  cannot  avoid  sMing  that  ue 
instrument  showed  the  true  starting-point  of  tts 
swdl  organ ;  and,  with  such  an  instrument  berors 
thdr  eyes,  it  is  a  surprising  tiling  tiiat  the  (»gaA 
buaders  of  the  time  £d  not  catch  the  idea  of  tns 
swdl.  We  are  told  by  Mam  that  the  "leaf,"  cff 
top  of  his  table  organ,  had  eight  desks,  which  were 
80  fitted  as  to  be  almost  invisible  when  doeed  downt 
but  which  could  be  raised  up  and  fixed  open  ^» 
springs,  iMving  openings  in  the  leaf  through  wwoa 
the  Munds  from  the  pipe- work,  indosed  m  «• 
bodyoftheinstrument,  found  egress.  He  *eus  « 
that  thcM  desks  were  "  of  far  mora  «o«"«*.  ^ 
than  for  mere  desks,  for,  without  thsM  opening 
your  organ  would  oe  but  of  dender  ^f^^^S 
couMrt,  by  reawn  of  the  elounus  of  the  leaf.  «"• 
closing \2l  the  "desks,"  it  stands  to  w^on  tw 
the  entire  instrument  beoame  m  subdued  •■  %  Ti 
an  *echo  organ.  "But  by  the  hdp  o^J^J^i!! 
MaM  quainUy  remarks, "  each  dedc  o-peoedf  >•"  "^* 
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pgtlmg*iB  of  Hotherqitiokeiiiiig  or  enUT'ning  stop ; 
10  that  who  all  the  eight  deike  itand  open,  the  taue 
bUEB  e  Bttie  ohureh  orgtn.  k>  mrightfaUy  Imty 
led  itrang,  that  it  ia  too  loud  for  any  ordmair 
printe  vn ;  but  yon  maT  moderate  that/'  nya  thia 
pioeaer  In  oigan  boflding,    **  by  opening  only 
■0  oaoy  of  tbne  desks  aa  yon  lee  fit  for  yonr 
limnt  vae.'*    Maater  Ifaoe.  aa  he  wrote  fiioae 
wariM,  or,  with  feeUnga  of  priae,  aorveyed  hia  very 
emioai  and  noteworthy  "  taUe  organ  "  waa  atand- 
iaf  oa  the  threihold  of  a  mat  diaoovery  or  inTon- 
lioL   Had  he  abandonea  the  practice  of  opening 
Mdikntting  thoae  eight  "deaka  "  by  hand,  and 
liamly  connected  them  by  a  syatem  of  lerera  to  a 
MS  foot-pedal,  he  wonld  have  inTented  the  tme 
nreo,  ud,  at  one  atep,  hare  imparted  powera  of 
cansrion  to  tte  organ.    Sneh  an  overaigfat— to  oOl 
ft  Dj  no  harder  name — aeema  to  na  ahnoat  nnpar- 
doBshle.   Thero  waa  the  awell  forcing  itself  on 
ffiwyooa'a  obaerration  every  time  they  opened  one, 
two.  thrse.  or  more  of  the  desks,  to  let  out  vuffi- 
mdI  soond  for  the  reqnxrementa  of  the  "  Oonaort." 
B  ii  sstf-erxdent  that  the  orsan  bnHdera  of  the  year 
of  oaes  1676  were  joat  aa  anil  of  oomprehenaion, 
aa  as  adrene  to  improrements,  aa  the  generality  of 
nrteilden  of  to-day  are.    However  ttiia  may  be, 
fttookaear^  a  oentnry  to  cany  the  idea  I  have 
tat  shadowed  forth  m   connection  with  Hace'a 
^dB^"  into  anvthtng  like  practical   form.    It 
ans  onibB  probable  that  at  the  date  BCace  con- 
ibnaied  hia  notable  chamber  organa.  the  doaed 
dastoMnt  of  the  ohnroh  organ,  oalled  the  "  Echo,*' 
laabsiD  introdnoed,  but  it  la  quite  evident  no  anoh 
fasifmant  ezjated  in  the  organ  built  by  Robert 
DiDsaLaf  London,  in  the  year  1634,  for  ihe  cathe- 
tal  of  Toik.    Thia  imporumt  instrument  had  only 
tto  dipartmente.  namely,  a  Great  Organ  and  a 
"Chair,"  or  Ghofr  Organ.    The  Echo  waa  probably 
Botkoownataoearlyadate.    I  need  not  dwell  on 
As  sabjeot  of   the  Echo,   aa,   beyond  ita  being 
As  prsooraor  of  the  swell    organ,  it  can  have 
M  ipedal  Interaat  for  ua  on  ttie  preaent  oooa- 
jtaL  I  shall   Moordlngly  paas  on  to  the  year 
1711  Amongat  the  advertiaementa  In  the  Spee- 
g^  Issued  on  Pebruaiy  8,  1712,  the  foUowing 
■tsnsttog  announcement  ooeura :— "  Whereaa  Mr. 
^nham  Jbrdan,  aenlor  and  junior,  have,  with 
wg  own  handa,   joynery  exceptea,  made  and 
csrfsda  verv  larse  Organ  in  St.  Magnua  Church, 
Ik  fta  foot  of  Looaon  Bridge,  oonaiating  of  four  aets 
of  ksjs,  one  of  which  ia  adapted  to  the  art  of 
mamg  aounda  by  awelling  the  notes,  which  never 
«MMN  my  organ  before ;  thia  inatmment  will  be 
~}j  opened  on  Sunday  next,  the  performance 
.JqhnBobsnson.  The  above-named  Abraham 
I  givea  notioe  to  all  maaters  and  performera 
ttst  ha  wiU  attend  every  dhv  next  week  at  the  said 
tech  to  aeconomodate  all  those  gentlemen  who 
AsOhaveaeurioaityto  hsarlt."    Thia  announoe- 
Mat  fizaa  two  tmeta  b^ond  queation— namely ,  that 
fts  kfsniiott  of  the  awell  u  dne  to  Engliahmen, 
ad  that  ita  first  introduction  too&  place  in  the  year 
1711  Theinvention,  as  introduced^  the  Jordaoa 
flosHjisdofafront  to  the  old  Echo  box  fitted  with 
•  attng  shutter,  whidi  waa  raiaed  and  lowered  at 
y  wiflof  the  player  by  meana  of  afbot lever.    On 
yygg  the  lerrer  the  abutter  waa  raiaed.  the  box 
BpMl  and  the  aonnda  from  the  indoaed  pipe- work 
iwtsd  to  escape  more  or  leaa  freely.    Onreduo- 
B| fhanesBure  of  the  foot  the  shutter  doaed  by  ita 
onwsight.    Aa  Dr.  Hopkina  oorxectty  remarka : — 
"ns  *  nag*».head  aweU/em  the  above  early  kind  of 
Mwaa  called,  waa  not  wdl  deaigned,  nor happay 
■■ftsd  to  ita  purpoae  in  a  mechanical  point  of  view. 
q>  wsigfat  or  reaiatsaoe  to  be  overcome  by  the 
l>«Rr8  of  the  foot  waa  so  great  that  the  shutter 
void  bo   set    in    motion   only  with   diifioulty, 
w  when  it   waa  in   motion  there  waa  equ^ 
Uodtf  in  regulating  the  rate  or  extent  of  ita 
i[Wt ;  for  it  would  then  not  unfrequently  run  up 
wnt  of  itadf .    Ita  descent  waa  aimilarly  beyond 
«M,  and  it  would  often  f aU  with  an  audible 
aiH,  The  nag'a-head  awell  continued  in  use  for 
jnidsof  half  a  oentnry,  till  it  waa  auperaeded  by 
nif.'iM  anoe  been  denominated  the  *  Venetian 
gJHy    Prof.  Dudley  Buck,  who  quotes  Jordan'a 
•nstenent  In  hia  mtereating  lecture  on  "  The 
fjMBos  of  the  Organ  in  History,"  remarks  :^ 
^«^  little  is  known  of  thia  Mr.  Jordan,  except 
■Ktasttvention  pleased  greatly,  and  was  found 
vnchpnctieal  uae  that  not  only  were  all  new 
gpa  a  England  (virtually  from  thia  date)  fur- 
>|^Mwith  awells,  but  himself  and  son  found  much 
"^>non  in  adapting  and  adding  their  invention 
"folder  London  organa.    The  Uck  of  a  awell  ia 
^**WBt  point  of  the  great  majority  of  German 
JJfJ^Even  Dr.  Bumey,  fifty  years  after  swells 
■gtseome  common  in  l&glana,  expresaea,  in  hia 
rS?  work  entitled  'Continental  Toura,'   hia 
potMiransa  to  find  them  utterly  unknown  upon 
■s  OnfiMat.    His  remarka  would  hold  true  at 
jyf^^y  [1882]  with  but  little  modification, 
■arss  Qermany  ia  concerned ;  but  few  instru- 
■anioQtadethebvgerotteaof  recent  date  poasesa- 
rl"uiBest improvement.  The  reaaon  of  thia  ia  to 
K!??"^y  ^  ***•  Mtremdy  conaervative  charao- 
Z?JS"  ^'i^Sfn-boildera-ahnoat  a  national  trait, 
W  •!??¥^>»  ^  <^  tl»t  but  Uttle  uae  would 
*  »Qd  for  a  Swell  organ  outside  aolo  playing. 


With  ua,'*  oondudea  the  able  Prof.,  "nearly  the 
reverse  ia  true,  the  Swell  being  moat  indiapenaable 
in    accompanying  choirs    aa    here  oooaatuted." 
Paaaing  on  to    the    year  1738,  we  find  not  only 
that  the  Swell  baa  become  (even  in  Ita  primitive 
form)  firmly  eatabliahed,  but  that  it  ia  oeaoribed 
in  glowing  terma.     In  the  artidea  of  agreement 
entered  into  by  John  Hairia,   organ-bmlder,  of 
London,  for  the  oonatmction  of  aa  organ  for  the 
pariah  oburch  of  Doncaater,  the  foUowmff  passage 
occurs  relative  to  the  Swell  Organ:— ** The  Eooho 
Organ  to  contain  the  following  ato|»,  which  shall 
Bcdio  and  Swell  to   express  passion  in  degrees 
of    Loudness    and    Softneas,    aa    if  inapired  bv 
human   breathr-vi2..   one    open    Diapaaon  with 
twenty-aeven  apeakmg  pipea^   one    atop'd   Dia- 
paaon with   twenty-seven  pipes,   one  Prindpall 
with  twenty-seven  pipes,  one  Coiiiet  of  three  rows 
with  eighty-one  pipes,  one  Trumpet  and  one  Haut- 
boy wiu  twenty-seven  pipes  each.  .  .  .  The  km 
of  the  Eedios  and  Swelling  from  C  aol  fa  ut  Cliff 
to  D  la  sol  in  all  being  twenty-seven  kaya."    At 
thia  time  the  '*Nag's-head  SweU'*  continued  in 
use,  and  had  only  a  very  limited  compass    namdy, 
from  middle  e^  to  d*,  or  thereabout.    In  the  year 
1769,  Burkat  Shudl.  a  maker  of  harpsidiords,  took 
out  a  patent  for  '*a  pleoe  of  mechanism  or  ma- 
dkinery  by  which  the  harpaidiord  ia  veary  much 
im^ved.''    In  hia  apedfication  he  thua  deacribea 
hia  invention : — "  A  oovear  extending  tiie  breadth  of 
the  harpaidiord,  and  from  the  tcooi  board  of  the 
harpsiohord  to  the  ruler,  of  aa  indefinite  number 
of  valves,  whidi,  with  their  frame,  extend  the 
breadth  of  the  harpaichord,  and  the  length  thereof 
from  the  ruler  to  the  aaaall  end,  which  valvea  are 
opened  and  ahnt  by  a  number  of  email  levers  equal 
to  the  number  oi  valves  inserted  or  fixed  in  aa  axis 
apindle  or  bar  turned  by  a  pedal."    Ton  are  to 
understand  by  thia  deaoription  that  the  top  or  cover 
of  the  harpaidiord,  inatead  of  being  a  aolid  board, 
auch  aa  we  aee  in  Handd*a  harprichord  in  Soufli 
Kenaington    Muaeum,    waa    formed    of    narrow 
pieces  of  wood   anapended  by   oentre-pina  in  a 
zrame  of  the  aiae  and  ahape  of  the  inatmment, 
and  made  to  open    and    shut    all  together  by 
means  of  a  aerte  of  small  levers  controlled  by  a 
foot  lever  or  pedal.    When  dosed,  the  sound  of  the 
atringa  were  very  aubdued ;  and,  of  course,  when 
the  pedal  was  depressed  by  the  foot  of  the  per- 
former, and  the  narrow  pieces  of  wood  or  the 
shutters  turned,  more  or  less,  so  as  to  leave  open- 
ings between  their  edges,  the  sounds  swelled  forth. 
You  will  oboerve  that  Shudi's  invention  was  really 
shadowed  forth  in  Maoe^s  chamber-organ,  with  its 
table  \op  and  eight  liftina  deeka  or  shimers.  Only, 
aa  we  have  aeen,  theae  deaka  had  to  be  raiaed  or 
opened  hj  hand,  and  were  not  under  the  direct 
control  ox  the  performer,     ^leae  facta  ahow  how 
slowly  ideas  devdop,  for  it  waa  about  tlurty-six 
years  after  lCaoe*8  invention  for  controlling  the 
aound  of  hia  organa  that  Jordan  invented  the  nag*s- 
head  swdl;  and  it  took  another  long  period  of 
fifty-seven  years  before  any  appliance  was  Intro- 
duoed  which  pointed  the  way  to  the  improvement 
of  the  organ  swdl-box.    Shudi's  invention  was  the 
preouEsor  of  the  mechanioal  portion  of  the  Swdl 
Organ  as  we  now  have  it.    The  honour  of  having 
ap^ed  Shudi's  system  of  moving  shutters  to  the 
organ  swdl-box  ia  accredited  to  Samud  Green,  of 
London ;  and  the  awell  aa  constructed  by  him  was 
termed  the  "  Venetian  Swdl,"  probably  on  account 
of  its  resemblanoe  to  a  Venetian  blind  or  shutter. 
All  who  bdieve  in  the  sreat  importance  of  the 
Swdl  Orsan,  should  hola  Green's  name  in  high 
respect ;  fOr,  apart  from  his  ingenious  adaptation, 
he  developed  the  entire  department  considerably 
beyond  the  limits  adhered  to  bv  hia  predeceasors. 
Indeed,  he  ma^  justly  be  oallea  the  nther  of  Uie 
Swdl  Organ  m  ita  modem  treatment.    In  the 
organ   he   built    for    the   dumd   of   Greenwich 
Hospital,  he  carried  the  Swell  department  down  to 
F  F,  only  three  notea  abort  of  ita  present  fall  com- 
pass downwards.  This  instrument  was  bufltin  1789. 
In  the  foUowinff  year  he  buHt  his  notable  organ  for 
St.  (Urge's  Chapd,  Windsor,  indosing  even  the 
Great  Organ  in  a  large  swell-box.    He  might  have 
had  a  presdenoe  of  the  important  rdle  the  swdl- 
box,  as  treated  by  him,  waa  to  ^ay  in  the  organ  of 
the  future.    I  cannot,  in  honourmg  the  name  of  this 
great  English  organ  builder,  hdp  wishing  that  we  had 
some  Samuel  Greens  amongst  us  now,  for  it  would  be 
well  for  the  art  we  love.    It  was  not  a  small  step 
for  any  one  man  to  take,  from  the  hdf-stop,  nag*8- 
head  swell  to  the  Venetian  swell  of  almost  the  full 
modem   compass,  and  to  the  bold  experiment  of 
indosing  the  Great  Organ  stops  in  a  swdl-box. 
We  now  enter  the  19th  century,  and  may  paas 
over  its  first  half  with  the  gencoral  remark  that 
it  saw  no    further    devdopment   of  the  Swell 
than  had  been  achieved  by  Green  in  his  ordinary 
inatrumenta.    In  the  year  1855  the  large  oonoert- 
room  organ  vraa  erected  in  St.  Ghorge^s  Hall,  at 
Liverpool.    This  moat  important  organ,  althou^ 
remarkable  for  the  great  compass  of  all  its  four 
manual  departments  ud  the  gnndeur  of  its  UmaX 
resources  is  only  furnished  with  one  expreeeive 
department— the  Swdl  Organ.     Thia  containa  25 
speaking  stops,  and  is.  unqueetloiiably,  a  very  fine 
and  most  effective  aepartment.     Als  It  is  in  all 


probability  doe  to  this  organ  ttiat  I  have  the  greal 
pleasure  of  addressbg  you  thia  evening,  I  may  ba 
pardoned  if  I  dwell  upon  it  a  little.  Between  tha 
years  1856  and  1884  it  haa  been  my  privilege  to 
listen  to  this  magnificent  inatmment  weekly — ^veiy 
often  three  times  a  week— played  by  probal^y  the 
neatest  maater  of  the  Organ  now  hvmg.  During 
thoae  twentr-alx  yean  I  had  evoiy  opportunityol 
realiamg  all  that  both  the  Ornn  ana  ita  maater 
were  capable  of  doing.  YouwiU  admit  that  I  had 
the  hem  poadble  meana  of  diacovering  both  the 
atrong  andweak  pointa  of  the  inatrument.  OnilB 
atrong  pointa^so  wdl  known  to  all  lovers  of  the 
Organ— I  need  not  enlarge ;  but  on  its  chief  weak- 
ness I  have  to  paas  a  few  remarka.  Thia  wea]m«a 
may  be  summed  np  in  a  very  words— deficiency  of 
powers  of  expreasfon.  Hie  expreadve  powers  A  iti 
truly  fine  Swdl  Organ  are,  of  ooune,  perfectly 
satinactory,  so  much  so  that  it  'is  impossible,  for 
me  at  least,  to  avoid  regrettmg  that  similar  powers 
have  not  been  bestowed  upon  other  departments  of 
the  Organ.  It  waa  within  a  very  few  years  after 
I  first  Mcame  acquainted  with  the  St.  (}eorge'a 
Hall  organ  that  the  weakneaa  aUnded  to 
forcibly  atmok  me.  I  aoon  diaoorend  that  ita 
weakneaa  lay  in  its  eirength  —  Ui,  ita  atreMlk 
orinteuatv  of  tone,  which  could  not  be  regnliSBd 
at  will  without  manipulating  the  atope— «  mode  of 
regulation  quite  different  from  that  understood  in 
the  term  expreeuve  power.  Manipulation  of  the 
apeaking  stops  gives  tonal  colooring,  whflst  the  uaa 
of  the  swell  gives  degrees  of  power,  fiexibilify,  and 
exprsasion  to  sudi  tonal  effects.  As  I  shall  naveA 
good  deal  to  say  on  the  subject  of  the  swell  and  ita 
application  to  the  several  departmanta  of  the 
modem  organ  later  on,  I  ahall  content  myadf  now 
by  pointing  out  the  manner  in  whidi  a  perf  omar 
on  auch  an  inatrument  aa  that  in  St.  Geofgda 
Hall  ia  handicapped.  He  haa  aa  <"«"^— !fi»  orgaa 
under  hia  handa  and  feet — four  "**""V  dep£r^ 
menta,  oompriaing  83  apealdng  atopa,  wni  m 
compass  from  G  G  G  (commonly,  and  I  think 
unwisdy,  called  G  G)  to  a*  ■•  five  octaves  and 
two  keys ;  and  a  pedal  department  of  seventeaa 
stops :  yet,  of  all  these  stopa  only  twenty- five  are 
capable  of  control  or  expression,  m  the  sense  I  uaa 
the  terms.  Now,  the  whole  of  the  fine  seriea  of 
atopsinthe  aolo  organ,  compriaing  nine  powerfal 
reeda.  and  auch  aolo  stops  aa  &e  Tromba,  Clariaet^ 
and  Orcheatral  Oboe  in  the  ohoir  organ,  and  all  the 
reeds  in  the  great  organ  are  absdutoly  beyond  the 
control  of  the  pUyer ;  and  accordingly  have  to  be 
used  at  one  unvarying  strength  of  tone  from  oaa 
vear*s  end  to  another.  Sordy  no  one  with  aay- 
thxng  like  a  refined  ear,  or  a  sense  of  muaical 
propriety,  can  question  the  abaurdity  of  leaving 
entirdy  without  powers  of  expression  suchstqpeaa 
the  Clarinet,  Orchestral  Oboe,  and  heavy-preosura 
reeds,  such  as  the  Solo  Tromba,  (fpheddde, 
Comopean,  and  Trompette  Harmonique,  which 
speak,  with  almoet  overwhdming  power,  on 
wind  of  15in.  and  20in.  After  being  an  attentive 
listener  to  the  organ  in  question  for  a  lengthened 
period,  and  having  carefully  noted  ita  tonal  effectHi 
and  ita  manlpulanon  under  the  akilf  ul  hands  of  Mr. 
Beat,  I  came  to  the  condusion  that,  notwithstand- 
ing its  great  and  grand  tonal  reaouroea,  it  was  aadhr 
dendf-^  •-  ^ — '^^■* -■ -* — '^^ 


Ident  in  flexibility  and  powers  of  expreasion. 
X  ue  more  I  thought  of  the  matter,  and  tne  mora 
doeely  I  analvsM  the  methods  followed  by  the 
taIen£od  orgamst  in  using  the  different  departmenta 
of  the  inatmment,  the  firmer  became  the  conviction 
that  the  organ  per  ee  waa  inherently  an  expreadon- 
leas  inatmment,  and  that  it  waa,  in  ita  uaual  ooa- 
atraotion  and  appointment,  radically  wrong.  Thia 
oonviotion,  whion  was  arrived  at  about  tLe  year 
1864,  induced  me  to  take  up  the  study  of  orgaa 
constraction. 

(7b  be  continues,) 


OHfi  WAT  TO  OILD  OH  GLASS. 

THE  glass  must  be  thoroughly  cleaned  and 
polished.  A  size  must  be  prepared  as  follows : 
lainguus,  loz. ;  dissolve  in  just  suffldent  water  to 
cover  it.  When  dissolved,  add  a  pint  of  rectified 
spirit  of  wine,  then  increase  the  quantity  to  a  quart 
with  water;  keep  tightly  corked.  Or,  take  beat 
mm,  half  a  pint;  lainglaaa,  ^os.  Diaaolve  the 
iainglass  in  the  ram  at  a  low  temperature,  then  add 
half  a  pint  of  distilled  water,  and  filter  throng  a 
piece  of  old  linen.  Place  the  glass  fiat  on  a 
perfectly  levd  table,  then  with  a  clean  brash  flood 
the  glass  with  the  siietothe  depth  of  |in. ;  raise  the 
gold  leaf  with  a  tip,  and  lay  it  flat  on  the  sice.  It 
will  almost  instantly  adhere  to  the  ^ass.  ^ 
five  minutes  afterwards  place  the  glass  endways  at 
a  dight  angle  against  a  wall,  that  the  surplus  siae 
may  drain  off.  Allow  the  glaaa  to  remain  in  that 
position  for  twenty-four  hours.  By  that  time  it 
will  be  perfectly  dry.  Draw  the  pattem  or  letter 
on  a  piece  of  paper,  and  with  a  thick  needle  pieroe 
holes  on  the  lines  at  the  distance  of  ^in.  apart. 
Place  the  pounced  paper  on  the  gold  surface,  then 
dust  some  powdered  whiting  welTon  the  paper,  that 
it  may  penetrate  the  holes.  Bemove  the  paper 
carefully,  and  there  will  remain  a  comet  copy«f 
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Ocrr.  9, 


[D  on  the  gold.    Now  flU  op  the  outline  of 
gn  with  oil  eotil*iz«  io  wUoh  hu  been 


la  thoroughly  dij, 
.  _ .  .  rpio*  sold  with  wttt«r  and  a  piece  ol 
m  wool. — Atttry  Gairtle. 


THB  VAHISHDIG  LABT. 

rpHE  (dlowis^  deaoriptian   at   the  "» ^ 

X  Udf  "  a  siTm  br  La  2faluTi: — All  thatu 
neoMurf  foe  the  p«imniiMies  ot  this  tridi  ii  a 
elMii,  a  naw^apv,  ud  a  «hawl  nude  o(  vwy  U{^t 
■Ok.  The  prmtiiimtitnr  takea  the  nswqi^ws, 
tufoldi  it,  tod  qiMMt  it  on  ths  Soot  uider  the  duui, 
•a  M  to  Mpania  the  latter  wUielr  from  the  floor. 

Aflar  thii  ha*  been  done  «  lad;  «Dt«n  dnoad  in 

taj  rtfla  of  ""*"— ^  hot  gmenlly  ia  ~  " 

Qnik  dnM,  aad  takoa  hn  nat  in  the 


ta  Bun  wraed  by  tha  'diawl  which 

above,  as  ahown  m  the  Sgiua,  until  ^a  ii  antirolr 
meloped,  eran  to  her  knaaa  and  feet.  The  ileight- 
ot-hand  perfomer  then  withdrawi  aad  oalli  out 
■otemnlr^'  one,  two,"  and  at  the  word  "  three  "  ths 
thawl  aad  the  lady  diMppeai  aa  if  br  macia,  leaiiug 
ontf  the  newipapoi  and  Um  diair.  Fig.  2.  The 
effect  i>  Tra7  itaitllDv,  and  until  the  bick  ii  ex- 
plained It  if  almoat  fiipoanbla  to  bellBTa  one't  arw. 

Slnoe  thla  trick  waa  flnt  intiodoced  it  ha*  been 
■noie  ot  Ian  parfaoted  or  modified  in  ita  form ;  bat 
theloUowltig  daaoriptiom  ttatea  the  method*  eenaraUy 
amplond  In  performing  tha  trick. 

U  tb«  nowapapar  ia  earafuUr  eumiaed,  it  will  ha 
found  to  be  made  of  iodiambW.  and  to  contain  a 
latga  rent  at  aboQt  tha  oBDtie.  The  pueria  placed 
dliMtlj  DTcr  a  bap  door,  and  the  otuur  b  placed 
upon  it,  and  in  inch  a  poaitiaB  that  tha  trap  will 
opf  n  directly  under  tha  feet  ot  the  lady  a*  ibe  aita 
In  the  cliair.  While  tha  lady  ia  being  cuTaloped  in 
the  ahawl,  an  InTisible  frame  ia  raiaed,  which  aoa- 
talni  the  ahawl,  and  giraa  it  the  form  of  tha  Sgme. 
When  the  ihawl  ii  flnaUy  in  plaoe,  Uie  lady  tilU 
tha  aaat  of  the  chair,  and  paaaea  betwaaa  the  1«, 
Umaghthe  paper,  Into  the  tr^  opeoioB  whfoh  haa 
bean  prepared  foz<that  purpoaa,  ud  alldaa  under 
tha  floor.  At  the  ume  initant  the  "h"'  tilta  back 
to  ita  original  nMition,and  at  tha  word  "  thrae" 
tha  ahawl  ia  anddenly  drawn  behind  the  aorean  I? 


were  the  w 


iTdra 

iue  thread.    It  upaan  ai 
ibothandt 


LU  and  the  ahawl  whioh  both  anddenly 
ui— ii|>Kr,  aa  tha  moTemoit  of  the  ahawl  cannot  tie 
followed  by  the  eyea  of  the  ^leotator.  Tbm  frame 
dlwrpoara  at  the  same  time,  learing  nothing  behind 
bntthe  chair  and  the  p^Mc.  Thembbarnew^aper 
retuiua  to  itt  natural  form,  and  laaTea  do  trace  of 
the  opening  beneath. 


THB  BLVE  OF  TEE  HEAVIVS,' 

{Concluded froM  p.  IJ2.) 

rmay  be  readily  allowed  that  oanie  in  large 
abate  looki  blue ;  biA,  aftw  all,  ozena  azirt*  in 
vary  amall  qoantitiaa  in  the  atmoaphen,  certainly 
tar  too  •mail  to  afford  the  aolotion  of  the  deep  blue 
ot  the  haaTena, 
Idllamand  t  and  Hartley :[  an  of  opinion  that  th« 


Df    Soiaitiflo  Kaowle^  in 

■;— r:-.      i- — .^ Verbreitung    Natnrwimi- 

achitlidiu  KamtBi««  la  W!eii). 


«  that  itabaorU  the  nltn- 


uant  body.    Aa, 
air  aM  known, 


rm  of    Aort-wand 

rmang{td«lmi«-waT*d : 

TheraflaotafUghtol 


howerv,     _. .    ._ 

and  none  oi  than  have  proved  thaquelrea 
fluoraaoBnt  bodiaa,  thia  Tiew  mnit  ba  oouMdi 
littla   aba   than   an   arbitrary    amirtion  without 
aotualbaola. 

ConaequaoUy,  tbao,  tha  explanation  of  the  Una 
of  the  heaven*  1*  not  to  be  lought  in  the  fact  that 
tha  air  itaeU  ia  bins.  We  are  thni  radnoed  to 
one  nppDritfam— air  reflaota  the  light,  and  lets  red 
Uttoujii  OT,toM«ak  mMe  aeouiataly,  air,  or  ita 
oDBnoHBt  partidaa,  nflaot  ttie  readily  nCrangible 
duMt-wavud  length,  and  let  tha  laaa 
'  '—^wavad  ray*  Ihrongh. 

light  of  tha  aky  appeara  blue  to  na, 
■ouuwiah,  and  whan  low  in  tha  horison, 
a.  when  ita  ray*  have  to  niake  a  long 
paaaaga  through  the  atmoapheie  before  they  raai£ 
tooa.  But  do  not  br  any  maana  taka'thia  theory 
aa  the  emlanation :  It  i*  out  ths  eipreaaloa  ot  the 
&ct  that  ha*  to  be  asplained,   and,   in  reality, 

OonaaqnenUy  fte  quaatlon  raoaws  itaelt  m  the  fol- 
lowing form  :  Why  doaa  air  tefleot  blue  ray*,  and 
let  the  red  through  r 

The  flrat  antwar  to  thia  qoaation  was  sivan  by 
Kewtoo,*  1^ MVB :  "AUvapaua.whent&eTbegui 
to  eondanae  and  ooaleaoe  Into  email  parcela,  baoome 
Srat  of  that  hjgneaa  whereby  anch  an  aaora  muatba 
'."     Ilteas  DOW   reflect^  light  from  thair 

the  targw  topa  In  dooda,  or  in  lain,  aa,  indeed, 
Ton  an  all  aware  from  the  aqilanatlan  of  the  rain- 
bow. This  Bxtonal  and  intvnal  rafleaEed  light, 
however,  ooiaM  into  intacfaitnoa,  and,  in  oonaa- 
quenoe  of  the  latter,  must  neoeaaaiily  be  blue,  pror 
vided  that  the  aumanded  aqueous  parbolas 
dfattftnted  throng  the  afi  m  very  minute. 
Aceording  to  this,  the  blue  of  the  heavens  would 
be  an  intineTSnoe  oolour,  and,  in  fast,  the  ao.callad 
bins  of  tha  fiiat  order  !    To  enatd*  you  better  to 

Newton'a  ookmr-riaa.    You  know  that  it  b  oom> 

lot arialnabaetot  glaaa, apoa  whioh  laata  a 

aUBhuy.onrved  laca,  ao  thsA  from  the  oaatre 

le  uaaa,  where  the  lana  reata,  to  tha  ^dge  ia  a 

vmy  tmn  ftiatnm  ot  air,  sUghtIv  InoreaBng  in 

volume  towards  the  outer  edga.    If  now  yon  aUow 

a  white  light  to  fall  upon  this  colour-glass,  and 

— smfne  the  light  reflected  from  it,  yoa  will  aaa 

loured  rings.    The  ooUnrs  ot  these   riuoa   are 

Ddnoed  t^  the  interference  of  the  Ught  raUeoted 

im  the  upper  and  lower  aaparfloiea  of  the  inoloeed 

air  spaM,  and,  aa  a  matter  ot  taot,  the  oolour  at 

the  thinneat  part  of  tha  air  stratum  (that  is,  the 

centre),  la  blue.    In  Uka  manntt,  Newton  bdieved 

that  the  blue  of  the  heavaos  wa*  geoerated  by  tha 

interfarenoa  of  tha  raya  lafleoted  nom  the  eztanul 

-id  intern^  parte  of  minute  water  globulaa. 

Now,  it  ia  by  DO  means  podtiv^  Known  whether 
Newton     omusdarad     those    inl1nitM<mal    wata* 


a  having   Stat 
a  anqxcdsd  in 


philosophen.  Xatar  it  received  'its  atxonfnst 
vppoct  frcm  Olanains,  who,  after  having  iuat 
aoSghtl-  to  prove  that  the  n   "  ^  '   ' 

the  air  must  be  prtaant  in 

hollow   bnbblaa,   filled  with   _, 

iraleulation  ahowing  that  if  the  walla  of  thaw 
bnbblaa  wan  only  aams  ai)001  nUIlimitre  thick 
(about  oaie  quarter  of  tha  WBv*-langth  ot  violat 
Ught),  that  the  light  refledod  from  Oaae  bubblaa. 
mnatof  neoeaaitT  be  blue,  and  that  this  Una  waa 
tha  blue  of  the  ttrat  order,  acoapted  alao  I7  Ifawton. 
He  finda  that  the  greater  the  tenuity  of  the  walla  of 

thaaabQbblea,thede«fisrniiatUa*F-— *- ' 

ClauMna'a  theory  upon  water  bi 

blneot  tha  sky  aohieved  a   wide      ,         .  .  

in  the  present  day,  has  many 

__„ . ^-1  it  ba*  beeone,  aa  far  aa 

regards  the  bubble  form  of  ths 


ths   air,  utterly  nntsoable.    From  direot  obaer- 

_u__   — .__  jjj  m,—  (ndi,^  WMB,  in  later  and 

~  lUUtie  proof  that 


floating  taoiMare  in  the  atmosphere  is  only 
,___eat  uths  form  ot  dropa.    If,  fban,  the  blue 
oolour  of  the  heavena  is  to  be  ezidalned  a*  as  inter- 
90  oolour  ot  light  refleoted  by  aqueoua  partiale*, 

particlaa  mwt  ot  naccad^  be  aoo^ted  as  in 

the  fnm  of  drops.  We  shall  aae  praaeotly  tbatthaea 
drops,  however,  must  be  oonoaived  aa  so  minute  that 
the  wnole  theory  fall*  to  the  ground. 

Briioks,^  in  a  oalehraled  experiment  npou  the 
CDloora  of  turbid  oadla,  baa  damonatrated  that  it  is 
iaaantial  that  the  magnitude  ot  the  groaa  ela- 
I  be  teken  into  account.  A  turbid  mudiun  we 
«all  any  eiibetaaae  throu^  which  an  diabibnted 


ilea,  n  Bd.  p.  Ut. 
den,  76  Bd.  p.  IBS. 
f  Pag|eodat0,Annaleo,BSBd.LBSS,p.38l. 


partides  ot  another  substance  differing  tnm  it  ia 
dsuitv  and  ntractiiuc  powar,  and  iu  wbidi  thMa 
partiolaa  mnat  ba  sumcMptly  minute  a*  to  be  in- 
viaible,  and  on^  ant  by  diminiahing  the  tranaparaoEj 
of  tha  whole  mass,  u  this  aenss,  air  is  nnrimaiilj 
a  turbid  medium,  [iiasMiiiiih  aa  hatarogwiaiiiis 
partidae  are  alw»B  In  It ;  at  any  rate,  alwan  ia- 
flnita^tnal  watar  diopa.  Now,  in  tranuaiUed  UgU 
turbid  media  appeara  yellow  to  red,  wh3a  UAt 
rafleoted  latarallv  I*  of*  bhuab  white.  Bro^A 
inveatigaUoiu  asubliah  the  fact  that  the  coloonat 
turbid  media  are  only  eeen  In  theii  full  baanty  and 
pori^whan  the  groai  particlaa  are  ao  amsUsaio 
be  invlsble  under  the  hlgheet  power  of  tha  niso- 
soope;  while  with  larger  partiolaa  the  diSmoMd 
colour  betwixt  tnnaDtilted  and  ioddant  ligU 
became*  laaa;  also  that  the  li^t  dlasetaoa 
lamena  aooorduiK  to  tha  dfntlmtrrn  ot  tha  liaa 
of  the  partiJa*.  From  thia,  Briicka  disus 
the    fallowing    dsductian  : — The    fads    1   haia 


Le^ 


Bnta  of  morning  and  evening  an  dad 
tbattbaaepwtideaan  exceedingly  m 
a  rule,  are  mon  or  laaa  nnifonn 
throughout   tha   atmo^hete 

atrata  ot    the   aasM   may  0 . 

t"«ll»f  qnantitiaa  than  tha  lower.  Herewith  ana 
a^eot  waa  imported  into  the  whole  obaarvatioad 

authoritative  in  the  aolulion  ot  tha  Hue  ol  Iha 
heavens.  Olausiu*,  at  onoe  teoaguiring  the  full 
Import  ot  Brlleke's  inveatiaationa,  wrote :— "  A 
new  eapeot  of  the  whole  matter  ia  praaauted  by  tha 
reaolt  ot  Bclioke'a  eq^erimant*  ....  Aom  it  it 

'-  aaamna  that  vaay  minut*  boditi 

the  ord^ury  laws  ot  nfiattioe 

.  ,    In  thi*  caae,  however,  tha 

theory  (^  the  c^CHiri  ol  thin  laminmia  also  no  ImgN 
a{>plioable,  and  must  be  worked  out  afresh." 

Briiake'a  obaarvation  that  the  mon  minute  tbt 
particlsa,  the  less  la  Sie  light  diapaErion,  sad  O* 
Ann  the  oolonra  of  turbid  madia,  wa*  ooDflmad  ^ 


the  theory  that  the  Uue  ol  t^  heavena  is  an  — 
fetenoe  ooloai,  oonttitnte  In  tbemsetva*  Iha  most 
complete  refutation  ot  his  aikd  Newton'*  viswb 
It  ii evident,  than,  that  the  bloeot  the  haavanii* 
not  to  be  eoDodred  a*  a  bineof  the  first  order,  act 
the  Interfeienoe  colour  ot  thin  laminte.  Blaoa 
_  becomea  a  qnastion  ol  a  new  devalopmaDt,  u 
Clauaua  had  said,  and  tikia  new  davalopmant  anst 
ba  Jrtaepeolf  V*  of  reflection  and  rebiiotion,  ina»- 

S  aa  Briiob**  aqtarinunta  had  moved  audi 

ta  partiolaa  to  ba  unaff  eoted  by  oioiaary  Un. 
Lord  BayMgh-  (then  the  Hon.  W.  J-  Stiutt) 
fallowed  out  this  new  line  in  1871.  Olcaa  opoa 
two  deudaa  have  pamad  ainoe  then,  and  yet  thll 
only  aound  aolatiMi  of  the  blue  ot  the  hcenoa  bti 
aiouaed  littlsar  no  atteaiWon  even  in  meteorologiMl 
dndaa.  I  have,  UieretDn,  faU  it  dadrabU  te  gir* 
yon,  it  poMible,  a  elaai  itatMnaDt  of  this  sffa- 
rsafly  sole  oociaet  thao^  of  onr  aubjeot. 

im.jpn-  to  yonradvaa  the  aotnal  eoodi 
our  atmoaphen.  Evacywb* 
of  the  earth  doe*  not  dlis— , 
flooded  with  an  nnintamipted  al 
otll^t  raya  aad  aolaiiajw.  Firatpictento. 
--■--ithlaatreemolray*,  vriiiah  is,  in  ftot,  a wsn 
mant  spraydiiig  out  unhindered  in  a  parfswf 
«n  hoaoMaaona  atoHaphere.  If  now,  how- 
groai  hoaiaa  an  ganerated  in  fliis  «tmo»lia>% 
-«  jrava  movements  of  the  sun's  rayi  will  sn- 
oottutar  obatMla*  la  tha**  anall  partiola*,  ''^^ 
you  will  renuanbar,  we  must  ooikadar  as  mlo- 
t^naL  What  ia  the  result?  Wekaowthalws 
mnat  not  aay  that  refleotton  or  rafraetion,  1°^ 


Evacywbsm,  when  the  dudow 
a  not  dlieo^  fdl,  onr  elhar  ii 
nintarrapted  abeam  (aa  toipeak) 


a  disturbuioe  of   tlm   original  i._.. — 

rafulta.  How  am  we  to  rapnatnt  to  ooiadvaaw* 
a  disturbanoe  F  We  oae  only  imagine  it  as  » 
Jfifln^faajtr^^i  particle  having  haoame  the  centn  of  a 

^tt.-5j 

on  tH  aide*  in  the  fonn  of  an  ever-moiaaabg 
nhen.    To    the  solution    ol   thia   proUam  two 

— — i«-j— 1. —  "-i ^iiv  taken  into  aecovBi: 

=--'    parade,  rti* 
^'^^^ 


n..|pitnj-.  have  to  beamedall] 
the  volume  ot  ths  jntlnitaaii 
we    have    ooms    to    know 


wave-length  of  the  lij 


e  give  you  an  esast  ia>^ 

Lthwiatiaal   solnlto  of  ™' 

OT  anycM  lai" 

gtbeCasualM  . 

r^S3' 

kimauy  from 'these  small  gloea  partldea,  or.  lat  U 
ty,theIiditrefledadfrarathem,is,wlthrefar«DM  , 
>ii*intaBd^,inv(aBdypropaitioBaltoawfi«*  . 
owac  of  tha  wave-langfli  ol  the  inoidBnt  h^ 
other  worda,  the  diort  wave*  of  Ugbt, "* 


!,  4lli.«i<^VcLXU.Un. 
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tttWieeoloan,  sn  noch  nan  rtronBlj  nfl 
iBlhaIocv-w«v«dnd  odm.  Oo  (aEmlatk.-  .._ 
Ildtkit  Uw  blue  in  Um  light  NflMUd  tmnOw 
riyi  4-S  timm  Btniugar  than  tha  Tdlow,  and  6-7 
baibongw  thaotbo  rod;  violet ena 6-8 T — 
*iM|Blban  tha  yeUow,  and  9-10  timMitrc 
Ikn  tfa*  Md.  Taeae  Talationi  of  uileijiit; 
Mnauilf ,  then,  now  the  reflected  light  to  ai 
lta«.  Lord  Bajlaigh  ptoved  tbns  neulL  ,. 
niuMiiwt  of  leflected  akylight,  and  found  botil 
iiWitiaii  and  otiwrTstioD  to  be  in  dose  agne- 

Otanation  baa  not  dstennined  Oa  deSnito  ii« 
ri  tt(  Ren  partitdM ;  in  any  oan.  Lord  B^lcdrii'i 
alialaSoni  bold  good  if  tha  paitiole*  be  analln 


■*h.lMi  than  O-0003finim.    Whetbai 

knv  Mitiolaa  mmld  have  tba  «■»«  ad , 

bbiSimed  or  deniad  with  any  cartaln^.    One 
>^  ii  hcwarar  certain :  fliat  paitiolei  manj  tin — 
ta|Ftb*B  '  wava-ltngth  ol  light  doraflaotlif 
i;  ftt  ordinaiT  taws  of  leflaotion,  and  a*  t 
kImM  light  ii  lAite,  u  ia  that  prajaotad  npmt 
w  MMUe  of  than  laxgar  putidM  muit  oai 
■i  Um  nnlt  of  the  ikj  to  appeal  liiw  imiiijilj 
■Utai  and  ••  tbey  beooma  larger  and  largar,  to 
P^mBj  aanune  a  pale  whitiah  gi^.    Thawhiob 
■phfaptcfcctlTin  Booord  with  anarienee,  which 
)■*■  u  fliM  tba  gtMtar  the  dmdtj  of  tlie 
«M«kata,  the  italar  and  whltw  does   t' 
BM  onU  a  Tail  of  dond  impaiti  to  It  an  a 
Wmteoin«]ridibae. 
n*  Une  <a   tha  1^   fi    Mnneotad   w: 
IgiMflO  that  the  bloe  light  of  the  hea 
^p  polaiiMd,  ftod  era  in  tha  tame  dii 
oA  ■  qnita  dependant  of  the  nature 
MH  wfidet,  aa  hmg  Bi  theee  la«t  do  bnt  I 

E' ne  oolomr.  ^ii  fact  nmaim  to  bb  _-v.- 
baaoD^atad  thaorf  of  the  mbjaot  Lud 
■M^  TTTlaini  it  in  piinaiple,  althongfa  ha  ha* 
HnAed  ont  hie  rauoning.  Sont*  bai aljo 
"■p"!  gnonda  for  it  in  aooordanoe  with  Ravteigh. 
InlDot  go  fnitbei  into  thii  point,  aa  it  u  more 
■A  at  mdvetMl  oMaprehenaion,  althongb,  aa 
jAjAUagto  my  nibjeot,  I  oontd  not  leaTeit 

Baiid  hna  of  the  riuB  and  eetting  ma,  aa 
I*  Mnasn  tinti  obaambla  at  twO^L  find 
■A  nmion  in  Loid  Bajleigfa'a  theary.  I  may 
**WM0B4ontoaddnair°°o'>f'o**P^t*lAt^- 


BOOS  WOBE  AKD  GOOD  WAYS  OF 

oonra  ir.t 

da  tha  beat  way  to  piooaad  In 


rivtetti 


man  Ii  a  good  maohlnlit,.  one  lAo  ia  oauhle  of 
doins  good  work  by  tha  moat  modam  iimi< Inula  we 
dtowd  not  trr  to  ooonv  tha  iuipiaadon  that  that 
man  Ban  deeloe  the  ncy  Mat  inj  topnoaed  la  any 
giTen  oaaa  at  a  numant'a  notioa.  Taan  of  a^ia- 
nanoa,  tontbar  wtth  caiafal  atod;  of  all  oeoni- 
rancea  donngthaa*  faan'of  axpatfanoa^  wfllhalp 
the  light  kind  of  a  man  to  ooiieatly  wsigh  all  the 
poiiita  in  a  caea,  and  eo  MM  a  faUf  ooRMt  oj^nion ; 
bntthia  la  narai  wtlnwantwiaon*  prooaaa,  aw  ia  it 
al ware  dead  ania. 
Invetitlnglittlekinki  toflt  the  work  by  the  work- 
thenuMTea  la  an  erary-daiy  oecnnensa. .  Boob 


litUe  kink  b  a  diatinot  innotion,  Jnit  aa  mooh  ao  aa 
tha  talagr^  ot  telephone  ia,  bnt,  of  ooaiae,  of  leaa 
Talna;  toi  tharaloaol  as  inveaitioa dapanoj apon 
tba^Aentotitawplioatlou.  It  ia  jnat  aa  nmeaaon- 
ablatomflaotontheabili^of  an  tonman  for  not 
Bhowiaga  boy  or  aaa  all  tha  Unn  that  will  vply 
to  ttka  wod  in  hand,  aa  it  wonld  be  to  zafleot  npon 
the  abilitlea  of  all  the  amart  men  of  the  agea  g^ne 
bj  for  not  InTantiag  the  telagnqih. 

I  find  it  a  good  plan,  wheal  atarting  to  do  a  good 
pieea  of  wom,  to  fiiM  And  ont,  if  poaeibla,  ,' 
what  tbe  work  la  for,  or,  if  thia  ia  impoaribte,  to : 
what  dagiaa  of  aocnraoy  ia  needed  in  different  parte 
of  the  iroilc    No  penon  can  wotk  with  istalligBuea 
withottt  knowing  thii.    Next  in  order  eomea  f-- 
meana  at  hand  to  work  with ;  we  have  to  plan 
fit  our  took. 

I  have  a  few  practioal  «»'.'"r''"  ^  ahow. 
Fig.  1 1  imdartake  to  Aow  how  a  pieoe  waa  boi 

tor  a  jig  to  tha  a«oniM7  raqnirad.    Aahowi  t 

faoa  of  piaoa  to  ba  bored,  and  B  B  B  the  three  holaa 
that  wars  reqniied  to  be  apaoed  eqoally,  and  all 

onaOaepu^i'     •"    "      ^ 

limit  of  about  '  ,     , 

knew  joat  what  thia  pece  waa  for,  ao  the  first  thing 

We  oonld  locate  three  bottom  on  the  faoa  of  tha 
woA,  and  then  tme  them  in  the  lathe  by  awinging 
tha  piece  om ;  bat  that  would  not  do,  for  UiaEa  waa 
not  a  lathe  t«  ba  had  that  wonld  awing  tha  piaoa 
wbwi  boring  the  end  hole^  and,  baadea  thla,  we  do 
not  like  thia  way  of  wotkaig  whan  there  are  battel 
wayi  within  reach.  There  la  a  ohanoa  lOr  airor  in 
looatiDg  each  button,  and  there  ie  a  chance  for 
anoUier  in  truing  eaoh  one  in  the  lathe;  andbeeidas 


leandiwtieai 


thii  wonld  ba  too  ioeonTenieakt    We .__ 

job  on  a  good  upright  diUL  bat  wa  did  not  have 
audi  a  tod.  Wo  OMiid  do  the  Job  on  a  good  boring 
maobine, bntthia wa did notbaTa.  Tbeneittiiing 
wa  ^hfav  of  ia  tike  "*nTiKg  machine,  wbioh  we  hare. 
We  drill  and  oonntecboia  the  holea  on  the  old  drill 


fint  jnat  truing  the  h 


tha  aida*  with  e^ipan  to  find  wUeh  way  tfaa  knaa 
of  milling  machine  needs  moving  to  bring  the  hole 
intheecntte  of  pieoa;  then,  after  we  have  toand 
theoantia, welxnalheholetoBze.  Before atarting 
the  baring  we  had  trued  a  not  at  Bon  the  boring 
arbor,  and  tamed  it  to  the  alia  (Ifio.)  initaplaoe 
by  holding  a  lathe  tool  in  the  miUlng  nuuhinevlBa 
and  tnmfiig  It  aa  In  the  lathe.  Aitar  boring  the 
central  hole  we  fitted  to  it  the  bnahing,  or  e^arF 
(■hownfnaaatioiiAB),to juataBDngnnhfit.  We 
then  amued  the  work  aa  ehown  in  Fig.  1,  iMHed 
the  collar  F  to  the  knee  thnagb  the  holemwoA, 
with  the  work  lerttaig  on  the  edge  of  platen  aa 
ehown,  then  aat  the  dutanoe  from  hub  F  to  end  of 
boring  arbor  fi  with  be  "and  meMue"  G,  by 
drawbg  the  milling  majhine  ^tan  back. 

Whco  avnything  waa  righl  we  made  the  platan 
faat,  and  bored  the  flnt  end  hole.  Then,  leaving 
thl^ga  art  aa  ttwy  were,  wa  turned  the  pleoa  "  and 
tor  end '*  and  bond  the  other  hole,  and  MeaaQy  got 
irtiat  we  wanted. 

In  Fig.  a  I  ahow  that  I  have  naed  for  fpadngtim 
holea  in  a  diac  aoooiately.  Aa  ia  the  oaae  Aown,  I 
want  two  holaa  IJin.  apart.  I  bore  the  oantral  hole 
firat  on  the  faoa  plate  aa  diown,  having  Brat  made 
eure  that  the  faoe  idate  ii  tme  nod  flat,  aud  baving 
the  biMk  ride  ol  oiao  aquaiad  tme.  AHei  boriag 
the  oeaifaal  hole,  without  ^ii^wgi^iff  the  portion  u 
work  I  troa  the  eioteide  of  ^MTlQiaa  aat  the  work 
oSoaBtretlUfha  Uin.plugwill  jnat  fit  the  throw 
aa  ahown,and  we  could  quite  eaiiv  by  thia  mj  get 
the  qiao*  within  'OOOSin.  of  what  ia  raqnirad. 

In  moat  modwn  aiaohine  ahopa  a  oraat  maay 
"eod  maaaurea"  areuaed.  For  abort ^'eaidmea- 
auree"  many  plaaea  bava  either  mioRHnatara  or 
vemien,  bnt  for  Ims  onea  in  moat  phwea  I  tiiinfc  a 
ateel  aoale  Ie  the  ooIt  thing  available.  I  ahow  ia 
Fig.  3  a  little  block  (A]  wbtoh  ie  a  oonveDimoe  in 
"  taking  off  "  measuremanta  from  aeoale. 

I  would  bare  thaaoale  reat  on  a  &>t  aoifaoe,  aad 
have  the  aqnare  bfeok  B  at  wi  end,  as  ahown,  ao  aa 
to  fit  Old  meaenie  between  blook  A  and  block  B,  aa 
riiown.    I  make  block  A  joat  two  inohaa  long,  with 


end  for  end," 

^  .  blQok  set,  I  plan  to 

make  the  space  between  the  lines  about  the  width 
of  a  line  on  the  aoala.  When  we  have  an  '■  end 
e "  to  mabh  a*  ahown  (3'8TBiu.)toaomedi- 

^ _jl  not  on  the  scale,  I  nee  a  ttan  pieoa  aa 

ibown  at  D,  whicb  I  oan  make  to  tha  runired 
y  the  nee  of  a  snail  mioroDster  cuipar. 
L  nae  p^ar  of  the  desired  thiakaeaa. 


KWiHO-iuoaBra  that  was  exhibited  in  Boatoo 
a  few  days  ago  stitched  easily  and  c^iidly  through 
layara of leMar  Jin.  in  thiokoaaa.  laasecoodtrul 
statahea  WNa  made  evmly  and  rapidly  tbroiuh  a 
'boo  of  birdaeje  maple  |m.  thiok,  and  inattuld 
__it  the  maohina  sawed  throngh  a  layer  of  bnUB  (in, 
thick,  placed  between  pieoas  of  leathar. 


ENGLISH  MBOHANIO  AND  WOBIJ)  OF  SOIENOEi  No.  IMS. 


PIOOATaR'8    PATIWT    SASH 
FASmSB. 

THIS  l]»antion  proridea  In  ■  nmple  form  a 
nally  nliable  and  itootig  hateoer,  diawing 
the  lailiea  togethw,  and  pTSTSatiiig  all  ahakiiig. 
It  U  apaoiflad  for  ttie  boildingg  bemg  erected  for 


the  GuinneM  Tnut  Commiiaionan,  and  ii  the 
invention  of  Ur.  J.  A.  PicoiTer,  architect,  of  2, 
Bewland-ohamben,  Northampton.  The  Unk- 
lllate  ia  fixed  on  the  lotter  aaah,  and  the  thamb- 
hit  on  the  upper  aaah,  ao  that  when  cloaed  the  link 
toachea  the  nsok  of  the  thumb-tnt,  in  aame  poei- 
tfcm  aa  ahown  in  the  aketch.  The  foataning  ia 
perfectly  barKlar-pioot,  and  there  ia  no  tear  of 
Ae  aaaliea  aticking.  It  ii  reaaanabte  in  price,  and 
ought  to  Sod  faToar. 


Efa 


,  largB  propoctlonj  paitlonlad;  ol 
■re  doe  to  oznnie  imjniritlaa  in 

IbiBa  I«  mw  of  tha  moat  difficolt  pioUami  ol  aanl- 
tBi7  ennneming.  While  tha  endnaan  am  aolving 
the  ^Uem,  and  trhila  Philadelphia,  Ohioago,  and 
Cincumatl  aie  tijiiig  to  make  flltl^  water  fit  to 
drink,  it  ia  weU  toough  to  remind  iba  fndiTidaa] 

taa^r  may  he  nfa  at  thia  n^ot  b;  a  vary  ajmole 
•spadieat— via.,  bolliag  «U  the  water  oaad  for 
j-.L-;....  __~_    SF_.Q  oi  Alter  ordinary  hydrant 

impnritiei ;  boil  it  lor  halt 

ne  tandlj  tea-kettla ;  put  it  in  a  oleau 
Die ;  oool  it  b;  packing  ica  around  it,  not  by 
Im  HI  It,  and  fon  nay  be  tolarabl;  oertau 
~  are  no  diMaaa'prodacaiw  genna  lalt  in 
When  TOO  go  awa;  nom  honw,  the 
problem  baoomM  more  oompllntsd.  Ton  nut 
eithar  take  joor  ohauM*,  or  goto  greater  bonbla  to 
be  aats.  Coffee  ii  lafa.  Whiiky  ia  wone  than 
bacilli.  The  dde-walk  pump  and  the  "old oaken 
I  reeking  abomtnatioii*.  The  pablii 
-'-'-  — 'lo  knowB  what  diaeaied  lif 
.  jt  before  yon  t  Away  from 
•iMoiB,  w  •>»!  •■  ~  uume,  if  Toa  want  to  lie  aafe, 
hoiled  oc  diitilled  water  ii  ttSijaaz  beat  drink. 

UndarKTonnd  Bleotrieal  OableB.—Tn  m  note 
on  an  nndergroand  line  laid  in  a  oement  oondoit  by 
Mr.  E.  BrjlinAl  —  Proeteditigi  InstC.E.  —  the 
KUtiKiT  ralatai  hia  experience  ol  a  line  from  Tarare 
to  fteanne,  a  dlatanoe  of  26]  milei.  It  was  oon- 
■trarted  in  1885,  and  oonsiirta  of  tbree  cablea  'aid  in 
a  oement  ooudiiit.  In  1890  it  was  eianunsd,  and 
391  taulta  lemoTed.  They  were  fonod  to  fall  into 
twodaaua:— (I)  Thow  dne  t«  lightoliig  diwfliaTgea. 
Theaa  were  ihown  either  by  a  email  round  hole  in 
the  inenUtion,  or  elae  by  a  rent  extending  nearly 
round  the  wire ;  In  edUiei  oaee  the  copper  waa 
blackened  bj  ozidatioD  near  the  hole,  and  when 
the  ditcharge  had  beoi  Tiolent,  bite  of  broken  copper 
ware  tonnd.  Whan  the  innuatioD  waa  othemiie 
good  thaae  faolta  ware  eaally  fonnd  and  remond. 
n)  He  fanlta  of  the  aecond  type  were  quite 
diltarant :  long  lengtha  of  a  mOe  or  more  were 
found  to  be  nttan,  the  outer  ooTaring  of  the  yam 
and  prepwed  tape  haTing  complalalj  disappemd. 
The  bough  contained  an  lll-smcdling  blaekiah  flnid. 


naitidaa  of  cenait  torn  off  by  the  water  whioh 
Bowa  ia  the  conduit  and  depoeitad  on  the  inanlation. 
Tilia  laptOTOd  by  the  top  cable,  whidi  waa  not  in 
tbe  wate*.  befog  little  dfectad.  Tt«  author  ia  of 
opinion  that  the  mlediief  ia  itarted  madiwi- 
cally,  and  that  a  chemical  aeliDn  then  aata  in, 
reoderiog  the  gutta-percha  apongy  and  the  inanla- 
tion rery  low.  Thaae  fanlta  were  matt  dMcult  to 
r^iair,  winking  on  one  nuaing  another  to  develop 
neat  Ii  Afia  oinful  examination  the  author  waa 
unable  to  find  any  rdalian  between  the  fanlla  and 
the  Burronndlnga  of  Uie  line,  though  the  oompoeltion 
«f  the  oament  varied  from  point  lo  point,  and  thia, 
apparently,  had  aomethlng  to  do  with  tha  action. 
"  —^--rorthy  fact  ia  th^&e  oablea  ware  nnequaUy 


BCIKNTffTCNEWS. 

THE  ueareat  approach  of  Wolf  a  Comet  to  the 
earth  wiU  U  on  the  26th  inat.,  when  ite 
poaition  at  Berlin  midnight  will  ba  K.A. 
''     'Im.  33«.,  K.  Deo.  31-4',  the  brightneea  then 

„  inir      ■      ■  —      - 

poaition 

lb.  SSm.  31a.,  N.P.D.  81°  21 

From  Edinburgh  Circular,  No.  20.  we  learn 
that  Prof.  Kramer  telegrapha  from  Kiel  that  e 
bright  oomet  was  discoverod  at  the  Lick  Cib- 
aarvatonr.  Mount  Eamiltoo,  by  Mr.  E.  E. 
Barnard,  on  Uctober  2nd,  at  lab.  53-9m.  local 


R.A.    7h.    31i 


21b.,   and  f 


Deo. 


2T  54'.  It  waa  moving  to  the  aouth- 
Through  the  aame  channel  we  team 
long-expected  Tempel-Swift  Comet  (1869  III.) 
waa  alao  found  by  Mr.  Barnard,  who  daacribes  it 
aa  exceedingly  taint,  and  waa  eabaeqiiently  alao 
Been  at  Berlm,  the  reepectiTC  plocea  being : — 
Mount  Hamilton,  Sept.  28,  8h.  39'tm.,  K.A. 
20h..53m.  2S'4b.,  S.  Dec.  1*  22'  39";  Berlin, 
Oct.  4,  12h.,  !t.A.  20h.  62m.  44a.,  5.  Dec. 
0°  24'  0".  The  comet  ia  now  nearly  stationary  in 
right  aaceneion,  bat  ia  moring  aorthwarda 
1 1 '  per  day.  It  waa  independently  detected  by 
Mr.  W.  F.  Denning,  at  Briatol,  ou  Sept.  30,  who 
fonnd  it  atill  very  temt. 

From  another  aource  we  have  received  the  lol. 
lowing:— TempeUSwift'B  periodical  comet  wa_ 
rodiaoovered  by  Prof.  Barnard  at  the  Lick  Ob. 
aervatory  on  Sept  28  in  R.A.  313'  21'  21",  Dec. 
3.  1°  22'  36",  motion  to  north-weet,  exceedrely 
faint.  The  comet  waa  independently  diaoovered 
by  Mr.  W.  F.  Denning,  of  Briatol,  on  Sept.  30 
at  9,30  p.m.,  and  hegivea  the  approxtmate  place 
bbKA.  314°,  Dec.  S.  1°,  and  deacribea  the  comet 
■rith  a  daily  motion 
diaooveiy  position  ia 
about  4°  S.W.  of  the  computed  place.  The 
comet  waa  alao  obterved  at  Briatol  on  Oct  1,  3, 
and  3,  and  Ur.  Demiing  Mya  it  ia  pretty  ohvioua 
in  a  lOio.  reflector,  power  60. 

It  appeara  from  the  calculationB  of  Herr 
Idnge,  of  Berlin,  that  the  minor  planet  dia- 
covered  by  Dr.  J.  Foliaa  on  Auguat  14,  tB,  aa 
anapected,  identical  with  149,  Medoaa,  ao  that  tha 
total  numba  known  ia  at  preaent  only  317. 

The  Qreeham  Lectnre*  on  Aatronomy,  to  be 
delivered  on  the  eveoings  of  Oct.  20,  21,  22,  and 
23,  will  be  bv  the  Rev.  Edmund  Ledger,  U.A., 
F.ILA.S.,  who  will  oD  thia  oocaaion  take  for  hia 
aubjeot,  "The  Snn  in  Relation  to  the  PaA 
and  Future  of  the  Tidea."  Tha  lectnrea  are 
free,  and  are  delivered  in  Greaham  College, 
Baainshall  -  atreet,  E.C,  oommencing  at  aii 
o'clock  each  evening.  They  are  illostrated  by 
meana  of  the  limelight. 

The  death  ia  announced  of  Capt.  Vandevelde, 
the  Belgian  artiUery  officer  whoee  tiavela  on  the 
Congo  made  his  name  well  known.  He  died  on 
boara  the  ateamer  LuIh  Battlen,  on  hia  way  back 
from  the  Congo. 

Frot.  Max  Uiiller  waa  preaent  at  the  diitribn- 
-_]n  of  prizea  at  the  Maaon  Science  (>)ll<we, 
Binningham,  and  took  the  opportunity  of  Myuig 
that  he  thought  it  waa  likely  that  Uie  Univein. 
tiea  of  Oxlcid  and  Cambridge  would  so  tar  relax 
their  rulea  oa  to  permit  etudents  educated  at 
Uaaon  College  to  receive  degreea,  it  only  ol  a 
■econd-clasa  character,  without  residence  id  the 
nniveiait;.  Some  public- apirited  citizens  had 
greatly  oasiated  them  by  the  eatablishment 
of  an  endowment  fund  ;  but  he  thought 
they  ought  to  call  on  the  Oovemmenl  of 
'  '  ee  that  much  greater  aaaiitanoe 
wsa  given  to  an  institution  like  thein,  which  had 
done  ao  much.     Their  curriculum  wai  very  much 

to    eatablish    profeaaoraliipB 

lectareehipa  to  cover  the  entire  ground  of  each 
learaiDg  aa  waa  requiaite  to  a  degree  in  any 
Univenity.  If  the  wealthier  clwaae  of  the 
oonutry  were  alive  to  the  aigns  of  the  times  they 
woald  certainly  mtabliah,  notonly  in  that  college, 
ither  ioatitntion  which  gave  public 
profeosoTahipa  of  logic  and  political 
economy. 

A  paper  on  a  curioua  but  intereating  anhject 
has  Deen  preasntad  to  the  Faria  Academy  of 
Scienoea  by  M.  A.  Chauveau.  Ha  flnda  ^t  tha 
exoitatiou  of  the  retina  ol  one  eve  by  colovred 
light  infiuenoei  tlia  optic  n«rr«f  of  tha  oUm  «ye 


ai  well,  in  tuck  \  manner,  too,  that  whQa  tt» 
eye  acted  upon  indirectly  aeea  the  oobor, 
the  retina  actually  eicit«d  aeea  tha  am- 
plementary  colour.  Obaerre  a  white  mlBoe 
with  one  eya  for  a  ahoit  time  through  a 
bit  of  coloi^ed  glaas,  then  when  the  glut 
is  removed  the  white  aorfoce  apman  to  be 
tinted  with  the   complementary   ooloor  of  tha 

flosa.  Thotiaa  comparatively  well-knownftct; 
□t  what  U.  Chauveau  points  oat  is  that  il  Um 
eye  first  used  ia  cloaed,  and  the  white  sorbceit 
examined  with  the  other,  it  appeara  to  be  of  ft* 
Bome  colour  aa  the  elass.  That  would  appear  to 
show  that  the  optic  narvea  of  the  doted  *j« 
are  actod  upon  by  thoae  of  the  examining  eye. 

Mr,  Louis  Fagan,  of  the  Print  Boom,  BiiU 
Museum,  will  driver  a  coune  of  three  lectnrea— 
viz  ,  on  line  engraving,  etching,  and  meisoliid 
—at  the  St.  George'a  Hall,  Lugham  place,  gq 
Oct.  20,  27,  and  Nov.  3. 

Dr.  Von  Limbeck  has  been  lecturing  belOntbt 
German  Aaaociation  of  Physicians  on  pualyai 


He  aeparatei  the  symptoms  of  true  paralysis  tnm 
lightnmg  into  thoae  which  are  due  to  uia  dinct 
action,  and  thoee  due  to  wounda  of  the  nerrtt. 
The  paralysiB  of  the  nerves  cease*  much  sDontc 
than  that  of  ths  muiclea,  he  thinks,  becaoaa  tha 
effect  of  the  "  Btroke  "  ia  greater  on  the  muads't 
functional  energy  than  on  the  nerve. 

The  KexB  Balietin  tor  September,  beside*  Vi. 
Shipley's  report  on  orange  scale  in  Cyprus,  con- 
tains sections  on  the  rediscovery  of  sutt^?eRba 
treea  at  Singapore,  on  a  new  procsM  lor  mxiTtt- 
ing  aoma  portion  of  the  guttapercha  which  ia  Ittf 
in  tha  baric  of  the  treea  aftor  collection  by  tke 
ordinary  native  method,  on  the  fodder  plant 
Tagasaate,  and  on  Kangra  buckwheat. 

It  appeara  that  goitre  is  incroaatng  in  FnilM^ 

)  fewer  than  420,000  persona  being  affected  ia 
thirty  of  the  departments.  It  ia  tacbnicallj  a 
Bvemng  of  tha  thyroid  gland,  and  is  bmni 
here  commonly  as  Dorbyahiro  neck.  It  ia  ofttn 
found  accompanied  by  cretiniam,  which,  it 
seems,  is  becoming  more  common  *in  the  valim 
of  the  Alps  and  tbe  Pyreneea.  Theoriginofua 
term  does  not  aeem  to  be  known ;  but  it  ibhss 

iperifect  development,  not  to  say  ddbrouty  rf 

e  whole  body,  and  is  found  tjiiefly  amongK 
those  who  live  in  ths  valleys  of  mountoinMi 
diatricta.  The  French  Goremmant  will  pmtaUj 
be  aaksd  to  order  on  iuqniiy  into  the  wbela 
aubject. 

A  twin-acrew  Bt^amcr  of  light  dianght,  tha 
first  of  two  slater  veaseia  intended  tor  ue  Bii- 
zUion  trade,  waa  lounched  the  other  day  (ram 
the  yard  of  Meaars.  Day,  Summeia,  and  Co., 
Southampton.  These  etcamera  are  IWft.^ 
length,  with  a  bwm  of  30tt.,  and  are  desuasdU 
carry  260  too*  dead  weight  of  cargo  onadiani^ 
of  6ft.  They  will  be  propelled  by  triple-expan- 
'on  engines,  working  at  1601b.  pressun. 

The  Saiinad  GaielU  gives  a  fuU  acoomitd 
the  wonderfully  fast  run  on  the  Fhiladel^u|i 
Beading  Rsilroad.  According  to  that  papa,  ua 
"JSmfleaan  hour  appears  to  have  been  mad*  Mt 

few  miontM  on  a  level  bit  of  line  immediately 
following  (0,000(t.  of  down  grade  of  37ft.  P« 

Tha  Camera  Club,  Charing  Croaa-road,  an 
holding   their  seventh  exMbttiou  of  the  "on* 

on  eeries,"  snd  visitors  can  obtain  admiwinfl 

I  presentmg  a  card,  to  be  obtained  of  tha  hon. 

c,  or  any  of  the  memboi*. 

In  connection  with  the  exhibition  of  »" 
Photogtaphic  Society,  attention  should  be  drawn 
to  the  "Aerial  Graphoacope"  of  Mr.  KM 
Stuart  Bruce,  which  is  used  tor  showing  "i^' 
lantern  pictures  without  a  a:»«en.  It  consists  u 
a  lath,  paint«d  a  suitable  shade  of  grey,  and 
caused  to  revolve  at  high  apeed.  It  ia  abown  m 
action  on  the  evcninga  when  the  optical  lantaffl 

The  Battaraea  committee  of  the  UnivarMbj 
Eitonsion  Society  have  arranged  for  a  oourae  of 
ten  popular  lecturea  (with  experimeata)  « 
Magnetism  and  Electricity,  by  Mr.  J-  "• 
Waghom,  D.Bo.  of  the  Eoyal  Naval  College, 
Greenwich.  The  loctorea  will  oommance  « 
Thursday  evening,  October  loth,  at  B,  and  ^Jj* 
deUvered  in  the  PubUc  Library,  Lavsader-huL 
CeitiBeates  will  be  awarded  by  the  JM* 
univeraitiea  board  at  the  completion  oftheotniM' 
Students  attending  these  lectures  will  be  snhtwa 
fiM   ticketJ  to  the   University    lactorti  « 
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Fhyiios,  and  the  Greek  Drama  at  Greebam 
Oouflge.  Tickets  for  the  coiine  (58.)  may  be 
obtauod  at  the  lecture- room  on  the  eyening  of 
ihelectana.  The  committee  haye>lao  arranged 
lora  oowBe  of  lectures  on  Botany. '  Information 
may  be  obtained  of  the  hon.  sees.,  101,  Aahbory- 
mo,  or  4,  Brynmaez-road,  Battcorsea. 

In  oonformiirr  with  the  Board  of  Trade  regnla* 
tioDS,  the  North  London  Bailfray  has  commenced 
to  fit  its  rolling  stock  with  the  automatic  vacuum 
brake,  in  place  of  the  chain  brake  hitherto  used 
ontheline.  The  first  train  so  fitted  began  running 
hrt  Monday  pn  their  Great  Northern  suburban 
Mrnce. 

The  outcome  of  the  recent  competitive  marine 
aatt-fbnling  trials  made  by  our  Admiralty 
avthorities,  is  that  last  week  the  French  compo- 
jBtion  (Togota')  was  appHed  to  H.M.S.  first-class 
irmdads,  the  Oamperdown  and  Howe.  It  may  be 
rsmemb^ied  by  some  that  this  paint  was  recom- 
mended to  our  Naval  authorities  by  Admiral 
DemviUe,  British  Naval  Attach^  in  Paris,  who 
bad  observed  its  successful  ac^evemente  in  the 
Fftoch  navy.  July  twelve  months  ago  our 
Admimlty  ordered  a  trial  of  this  composition  to 
be  made  on  H.M.S.  Orontea,  side  by  side  with 
after  accepted  painte.  The  result  was  satis- 
actory;  but  the  experiment  was  repeated  in 
February  last,  the  vessel  returning  to  Ports- 
Birath  in  July,  after  a  cruise  of  over  23,000  miles. 
Upon  dry-docking  the  ship,  it  was  at  once  seen 
that  the  portion  of  her  bottom  coated  with  the 
French  paint  was  again  quite  clean,  whilst  the 
iwi  WM  all  more  or  less  foul.  The  French 
composition  is  also  being  tried  by  Donald  Currie, 
Wilion  and  Glen  CJompanies,  &c. 


LETTEBS  TO  THE 


-♦♦4- 


[We  do  not  kotd  oitr§etve»rt»pon»ibU/or  tko  opimiona  of 
our comapondentt.  The  JSiitorreapoetftM^  nqutoto tliat  aU 
eommimieatUmtahouldbedrawnupaehi^gaepoeeible,] 

AU  eommmneatiome  should  be  addreseed  to  the  £DiTOa  of 
the  BuoLuui  HaoBAino,  882,  Strand,  W.O, 

AU  Ohetueeand  FbeP-^^ffice  Ordere  to  U  made  pavaUe  to 
J.  Fxanioas  Bowaaos. 


•  • 


•  In  order  to  /aeaUate  re/erenoe,  ChrreepondenU,  when 
apeaking  of  any  letter  pragiouaty  inaarted,  uriU  oWge  by 
mantiomny  the  number  o/the  Letter,  aawaaa  the  page  on 
whieh  it  appeara, 

**  I  wonld  have  vsfrytmib  write  what  he  knom,  and  aa 
ffiueh  aa  he  knows,  bat  no  mora :  and  that  not  in  this 
only,  bat  in  all  other  aubjeeta :  For  aooh  a  person  may 
have  aome  paitioolar  knowledge  and  eapenenoe  of  the 
nature  of  auoh  a  person  or  saoh  a  f enntein,  tKi^*  aa  to 
other  things,  knowa  no  mora  than  what  everybody  doea. 
and  yet,  to  keep  a  dattev  with  thia  little  pittance  of  hia. 
will  undertake  to  write  the  whole  body  of  phyaicka,  a  vioe 
from  whence  great  inoonvenienoea  doive  their  originaL  " 
—Montaigntfa  Eaaaya, 

<  •  > 


I  saw  the  oomet  with  oiy  4in.  acfaxomatio  by 
Ghnbb  on  the  night  of  Sept  &  in  the  same  field  of 
view  with  ti*  ana  0*  Taun.  and  again  on  Oot  3rd, 
when  it  was  situated  a  Uttle  below  the  Hyadea.  It 
waa  a  pretty  Uttle  object,  and  partionlarly  so  as  a 
very  small  nuoleus  unmistakably  fiaihed  out  at 
moments  of  best  definition. 

J.  Xiocke  Tinnoaateg. 
West  Brighton,  October  5. 


A  Bemarkable  Oalifomian  Tree.— One  of 
the  greatest  ourioaitieB  of  the  ChioAgo  World's 
Fkff  promises  to  be  that  sent  by  Tulare,  California. 
A  red- wood  tree  is  growing  ihere  which  is  390ft, 
itffa.  It  IS  mtended  to  out  from  this  tree  a  log 
soft  long  and  20ft.  in  diameter.  By  cutting  the 
jog  ia  half,  and  hollowing  out  each  portion,  S  will 
be  tamed  into  two  railway  carriages,  one  fitted  up 
u  a  dining  car,  with  buffet,  bathroom,  barber^ 
■ND,  and  fitchen,  the  other  to  be  a  aleeping  oar, 
WI&  aa  **  obsenration  "  room.  The  rough  bark  of 
tte  tree  will  be  left  on  for  the  roof,  while  the  sides 
isd  «ids  will  be  of  the  natural  wood,  unpolished. 
iMeazswia  be  occupied  during  the  exhioition  by 
|te  iiunilies  of  the  makers,  andflie  rest  of  the  tree 
vvLbe  oat  up  and  worked  into  souvenirs. 

Fast  Kail  Bervioe.— The  Inman  and  Inter- 
M&nal  Company's  8.s.  Citu  of  New  York  arrived 
ttQaasDstown  from  New  York  at  2  p.m.  on  the 
«i  olt.,  having    made    the  passage  in  5  days 
22  hours  50  mxnntes,   which  is  the  iastest  east- 
vwdpaaeagB  on  record.    Her  daily  runs  were  44. 
tie,  46174%,  462,  and  452  mfiea.    The  same  com- 
pay  i  SA  Citif  of  Parii  made  the  run  eastward  in 
m|y  the  same  time  in  December,  1889,  when  she 
inks  aU  existing  reoorda.    The  City  of  New  Tovk 
isd  on  board   the  Japanese  mails,  whidi  were 
Boaghtfaom  Yokohama  to  Yiotoria  (Vancouver) 
BfttB  Canadian  Paciflo  Bailway  Company's  fast 
i^Bmprm  of  Japan  in  9  days  19  hours  39  minutes, 
wfiM  same  company  carried  them  across  the  Con- 
■«  to  New  York  in  the  very  abort  time  of  88 
hnok    Both  these  performancea  broke  all  previous 
"ooris.   The  City  of  New  York  arrived  off  the  bar 
Klimool  at   3.30  a.m.  on   the  9th  ult,  and 
■MBored  in  the    Mersey  opposite  the  landing- 
«!•  st  about  4.15.    Her  mails  were  dispatched 
toUttdon  by  the  6.22  train  from  Lime-street, 
««fcsd  Boston    at    10.12,    and  were  delivered 
B  ^odon  the  aame  afternoon.    Thus  the  Japanese 
Jj™  ware    received    in    London    well    within 
■we  weeks  after  leaving  Yokohama.    The  best 
pnoss  record  is,  we  believe,  30  days.    Acoordimp 
J^Asunoan  advices  the  speed  on  the  Canadian 
nfloe  was  about  36-3  miles  aa  hour,  and  on  the 
J  W.  and  O.  and  New  York  Central  it  averaged 
^Mm  for  the  361  milea.     The  95  mQea  Som 
wjoito  Albany  was  run  in  90  minutes.    This  is 
^nsttime,  rat  it  seems  not  to  be  the  fastest, 
wtesnrsilway  oompanies  are  determined  to  show 
Jjmtothe  Chioago  Bzhibition  what  American 
"wwnves  can  do.    The  special  correspondent  of 
■J««*iflrif  iUtee  that  on  Monday  laat  an  ezperi- 
•W  laflway  trip  took  place  which  resulted  in 
■wag  the  worid's  fastest  long-distance  record. 
iViiipfaUmmary  to  the  esUblishment  of  a  reim- 
■■nies  bv  the  New  York  Central  Bailway7  A 
Jjs  asds  the  journey  from  New  York  to  Albany. 
S5*^  ?  ^^  minutes ;  to  Syracuse,  148  ouIm 
fai?2«5Sf  •  «?3uifato.  150  miles,  in  1J8  minutes 
•VU  el  tie  miZas,  in  439  minutes,  including  si^ 
2<>n|ie  for  changing  locomotives  at  Albany  and 
2S2*  ""i  Jwwly  eight  minutes  owbg  to  a  hot 
JjTJJ^rMere  were  no  other  stoppages,  and  an 
iKfffS  w**  »*de,  deducting  stoppages,  of 


LAXBS  OF 

[32788.] -La  lettre    32767   de 

vient  k  I'appui  de  oe  que  Je  dis 

32766.  Avant  de  traiter  ironiquement  les  lacs  de 
Mars  ^Bfameux  et  leur  nom  de  pornpettx,  cet  auteur 
ferait  bien  d'appofondir  enoore  plus  ses  etudes 
ar^ographiques ;  ol  saursit  alonTque  certains  de  ces 
lacs  oDt  4ti  dessin^  oomme  tels  depms  1830  par 
Madler  (Zaetta  SoHa  et  Laetta  lUhoniua),  que 
d'autres,  comme  le  lae  lameniua,  ont  iU  dessin^ 
sans  le  moindre  apparenoe  de  ft^n^wr  •  lea  arfo- 
graphes  sent  d^dd^ment  bien  &  pUundre.  Hn'ya 
pas  d'ezample  d*une  pareiUe  atteinte  k  la  liberty  ; 
on  leur  d6fendait  de  d^doubler  lea  oanaux  et  voiUL 
qu'on  veut  les  emp^oher  d'observer  dee  lacs ! 

"  F.B.A.S."  ne  doit  pas  ^tre  embazrass^,  comme 
il  le  paratt,  par  la  critique  de  son  dessia  de  Jupiter ; 
avec  son  4  ponces  il  ne  peut  voir  double  la  bande 
4,  au  nord  de  3  ///. ;  il  faut  une  atmosphere 
parfaite  pour  que  je  la  d^douUe  avec  mon  huit 
pouoes ;  alors  le  d^doublement  apparalt  avec  une 
grande  d^lioatesse  et  je  ne  orains  paa  I'avia  de  M. 
Sohleuaner  qui  pr^tendra  peut-^tre  que  c'est  une 
illusion.  Miaia  pour  d^douUer  facilement  cette 
bande  avec  un  six  pouoes,  celui-oe  doit  6tre  excel  - 
lent  et  la  vue  de  M.  Williams  doit  aussi  £tre 
extraordinairement  per^ante  oomme  I'attestent 
toutes  ses  admirables  observations.  PareQ  observe- 
teur  seal  pent  espSrer  marcher  sur  les  traces  de  M. 
SchUparelli !  Dr.  P.  Terby. 

THB  D0X7BLB  I.AKBS  AITO  CANALS 


r32791J— Iw  reply  to  Mr.  J.  Bartlett's  letter 
(32768),  I  beg  to  inform  that  gentleman  I  did  see 
the  comet  through  the  finder  of  less  thai!  lin. 
aperture,  and  aa  for  him  wanting  me  to  publish  the 
name  of  the  maker  of  so  small  an  instrument,  it  is 
quite  abaurd ;  but  to  convince  him  that  it  could  be 
seen  with  less  than  2in.  aperture,  I  reduced  mine  to 
Sin.  aperture,  it  then  having  a  dronlar  disc  placed 
at  the  back  of  the  flat  of  l|in.  in  diameter,  and 
allowing  for  the  great  quantify  of  light  abeorbed  in 
the  double  reflector,  it  was  then  scarcely  equal  to 
a  2in.  refractor.  I  then  could  see  the  oomrt  quite 
distinct.    I  shall  be  very  pleased  to  hear  of  any  one 

I  else  who  has  aeen  it  with  lin.  apeortoze,  and  to 
prove  that  I  am  oorre^  in  my  statement. 
H|ktfield,  Doncaster.  T.  Koore. 

nans  ma  ivixn 
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[32792.] —A  LTiTLB  diaoussion  that  haa  taken 
place  between  a  gentleman  and  myself  in  reference 
totheBariow  lens  has  led  me  to  think  that  its 
action  and  the  increase  of  power  it  gives  are  both 
somewhat  indistinctly  understood.  A  search 
through  the  back  numbers  of  the  "B.  M."  and 
such  books  aa  I  have  at  oommand  haa  not  thrown 
much  light  on  the  matter. 


07KABS. 

[32789.] — M.  SoBLKUBNEB  appears  to  me  to  be 
alto^ther  too  hasty  in  his  conclusions  on  these 
subieots.  From  his  last  letter  on  p.  134,  we  learn 
that  the  double  lakes  are  "  nothing  but  a  mere 
widening  of  the  eanala  tkemsehet,  and  being  part 
and  parcel  thereof,  dupUoate  according  to  the  same 
optioal  law."  Well,  let  us  test  our  knowledge  on 
this  point  by  comparison  with  observation.  We 
willjpropose  as  an  example,  the  Laous  TLthonius, 
the  Dawes  Sea  of  Proctors  **  Map  of  Mars."  This 
lake  is  much  longer  than  it  is  broad,  and  hence 
miffht  be  considered  to  a  certain  extent,  as  **  a  mere 
widening"  of  a  canal.  Li  June  of  last  year  this 
lake  waa  seen  double  by  Prof.  ScbiapareUi.  But  in 
what  dirsotion  P  Not  along  or  parallel  to  its  length 
(when  it  might  perhaps  be  argued  that  it  formed  a 
short  double  streak),  but  in  ttie  opposite  direction. 
In  other  words,  it  appeared  as  two  elongated  spots 
placed  end  to  end.  How  does  this  agree  with  the 
conclusion  of  M.  Sohleusner?  It  is  simply  inex- 
pUoable  on  the  hypothesis  advocated  by  him.  With 
all  respect  to  your  correspondent's  opinion,  I  am 
also  totally  unable  to  recognise  that  such  objects  as 


was  to  divide  the  distance  of  the  Barlow  withm  the 
focus  by  the  focus  of  the  Bsxlow,  whidi  is  not 
coneot,  unless  it  is  understood  to  mean  within  the 
resultant  focus. 

One  other  writer  found  that  he  could>  vary  the 
correction  of  his  mirror  according  to  whether  the 
plane  or  concave  side  of  Barlow  was  inward  or 
outward,  giving  a  valuable  power  of  correction.  I 
cannot  find  it  makes  the  least  difference  with  an 
achromatic  Barlow  which  side  is  towards  the 
mirror. 

The  true  rule  for  increase  of  power  is  this.  If 
the  Barlow  ia  placed  lin.  within  the  fooos,  it  will 
be  found  the  foous  is  lengthened  another  lin. — i.e., 
an  80in.  focua  with  Barlow  at  79in.  will  result  in 
81in.  foous.  If  placed  at  78in.  it  wOl  be  82in. ;  if 
at  76in.  it  will  be  84in. ;  and  this  is  entirely  in- 
dependent  ^f  the  actual  focua  of  the  Barlow, 

The  increase  in  size  of  the  focal  image  is  depend- 
ent on  the  foous  of  the  Barlow ;  and  calling  the 
distance  within  the  new  resulting  fooos  (or  firlce 
the  distance  of  Barlow  within  original  focua)  B^ 
and  the  focus  of  Barlow  F,  and  the  size  of  the 
original  image  1,  then  the  size  of  enlarged  new  fooal 

!L|[J*      If  a  Bariow  of  8in. 


image  will  be  1  + 


the  Lacos  Solia  (the  Terby  Sea  of  Oreen's  map)  aro 
*'  nothing  but  men  widenings  of  VbA  canals  them- 
selves." 

In  letter  32736,  p.  HI,  we  also  find  an  explana- 
tion of  the  reason  why  one  canal  appears  double  at 
the  same  time  that  a  neighbounng  one  remains 
single.  Bat  rather  unfortunatelv  for  this  explana- 
tion, it  does  not  appear  to  acoora  with  the  observed 
facts.  Thero  are  many  instances  on  reoord  of  very 
dark  and  definite  canals  appearing  single,  at  the 
name  time  that  very  faint  and  dehcate  ones  have 
been  seen  double.  ▲.  Stanley  Williams. 

Burgess  Hill,  Oct.  3. 

WOLF'S  OOMBT.  I 


[32790.]— I  AOBBB  with  Mr.  J.  Bartlett  (letter 
32768,  page  134).  that  Mr.  T.  Moore  ahould  inform 
observers  geperaily  the  maker  of  such  an  extra- 
ordinary instrument  as  to  show  the  above  in  a  finder 
of  less  than  lin.  aperture.  From  my  experience  of 
such  telescopic  comets.  I  can  afilrm  uat  a  refractor 
of  about  4in.  is  required  to  nveal  them  as  nmftl] 
objects  resemUingsome  of  the  well-known  nebulao. 
As  Sir  William  Hersohel  described  a  nebula  he 
found  on  Deo.  18th,  1783,  near  h  Cleti,  '<  it  is  small 
and  oometic" 


focus  is  placed  2tn.  within  the  foous  of  any  o.g.  or 
mirror,  it  enlarges  the  fooal  image  one-half.  But  in 
measuring  it  is  necessary  to  be  very  accurate,  for  a 
difference  of  1^  per  cent,  will  be  caused  by  |in. 
error ;  and  it  is  also  necessary  to  ascertain  the  exact 
foous  of  the  Barlow. 

Many  amateurs  aro  at  a  loss  to  know  whether 
their  mirrors   aro  properly  or  under-   or  over- 
corrected,  and  the  Foucanlt  and  zonal  te«bs  aro  to 
the  unpraotised  only  a  puzzle  which  they  cannot 
solve.    I  will  detail  an  easjv  way  of  settling  the 
matter.    The  cylinder  of  light  which  reaoGss  a 
Newtonian  mirror  has  an  interior   cylinder  dark, 
caused  by  mounts  of  fiat.    These  aro  roturnedas  a 
cone  of  light  with  an  interior  cone  of  darkness.    If 
the  mirror  is  properly  corrected,   botti  come  to  a 
point  at  the  same  focus.  If  it  be  under-corrected,  the 
dark  cone  extends  beyond  the  light  one ;   and  if 
over-corrected,  it  falls  short.  Place  the  telescope  on 
the  Pole  Star,  and  focus  as  exaotlv  aa  possible  with 
a  tolerably   hi^^h  power.     Mark    the    place  on 
dider.    Now,  with   a  small   diaphragm   on  aye- 
piece,  push  in  the   slider  until  the   dark  centra 
of  cone  enlarges  enough   to  just  fill  the  field. 
Mark  tlus  again  on  slider,  and  pull  out  outside  flie 
focus  until  again  the  oark  centra  fills  the  field. 
Mark  thia  place  and  measura  the  distance  within 
and  without  the  focus.     If  the  mirror  is  quite 
correct,  the  best  focus  will  be  just  half-way;  if 
incorrect,  it  will  be  nearer  the  one  or  the  other. 
Suppose  we  find  that  it  requires  to  be  drawn  out 
twioe  as  far  as  pushed  in  for  same  enlargement, 
then  it  is  under-oorrected ;  if  the  raverse,  it  is  over- 
corrected.    This  can  be  easily  seen  diagrunmaticany 
by  ruling  two  lines  lin.  long  at  proportionate  dist- 
ances frmn  a  point  laid  dovm  as  the  focus  and  join- 
ing their  op^site  extremities,  when  the  apex  (Sf  the 
dark  cone  will  be  shown  by  the  point  of  oroesing.  I 
may  add  that  if  under- corrected  the  least  push 
witnin  the  fbous  will  show  the  Uabk  centra  distmot, 
while  outside  it  will  require  to  be  withdrawn  some 
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diifcuioe  befora  it  mskei  its  appeazmnoo,  and  then 
ivin  be  lefli  bUok  and  mUl  defined.  OTer-oozreoted 
win  diow  black  eentxe  qniokly  ontnde  f ociUy  and 
■lowly  and  leM  definitely  wiihia. 

Bdwin  Holmea. 


XnOHT-QIiASSBS. 

[32793.]— "F.B.A.S."  cannot  be  a  young  man. 
and  it  IB  itnnge  that  he  ahonld  haye  never  heard  of 
a  marine  teleioope,  or  "night-glass,"  as  it  was 
called.  Untp  they  were  snpeneded  by  field- 
glasses,  snoh  tdesopes  were  in  common  nse  at  sea. 
made  without  the  erecting  lenses.  The  saving  of 
light  was  considered  to  compensate  for  the  incon- 
renience  of  inyersion.  There  most  still  be  old 
telescopes  with  the  words  '*Day  and  Night"  on 
them,  meaning  that  the  erecting  lenses  could  be 
taken  out.  In  the  beginning  part  of  '*  Peter 
Simple *'  is  a  storyabont  a  night-glass.       O.  K. 


THB  AUaUST  PBBStilOS. 

[32794.1—1  BATS  no  objections  to  fatore  die- 
cnsrion  with  reference  to  the  nature  of  the  ra4iant 
of  tiie  Angiut  Perseids.  But  I  am  firmly  convinced 
that  there  is  a  shifting  of  the  point  of  radiation 
amongst  the  meteon  that  I  have  been  fortunate  to 
observe,  and  which  have  their  centre  of  divexgence 
nicditlyin  this  region  of  the  heavens  during  the 
laner  part  of  JuIt  and  eariy  part  of  August.  The 
cause  of  tbeshiftmg  I  leave  to  abler  exponents  than 
mysdf  to  explain.  I  simplr  deal  with  facta  of 
observation.  I  appreciate  Mr.  W.  H.  HiUigan's 
confidence  in  his  oDservations ;  but  when  he  learns 
that  my  observations  on  the  15th  August  gave  me 
eveiy  confidence /rom  iiaA;«tf  we  observation  that  I 
had  a  satisfactory  radiant  for  tibis  date,  yet  when  I 
came  to  discuss  the  meteor  paths  I  was  veiy  much 
disappointed  to  find  that  I  had  no  dtfnite  centre  of 
radiation,  he  will,  I  think,  admowledge  that  it  is 
possible  to  be  in  error  if  there  are  no  materials 
collected  durfaig  the  pogress  of  the  shower  which 
one  can  discuss  at  leisure. 

A  dozen  meteors  well  recorded  are  worth  anj 
amount  of  rough  esllmationB.  I  hope  myfriena, 
Mr.  Monck,  does  not  ovodook  the  great  cufferenee 
between  5*  of  B.A.  on  the  equator,  and  the  same 
number  of  degrees  of  B.A.  at  Dec.  50^  to  60*, 
between  which  points  the  alleged  shifting  occurs  in 
B.A.  Also  some  allowance  must  be  made  for 
errors  of  observation,  personal  equations,  and 
f^mithal  attraction. 

70,  North-street,  Leeds.  David  Booth. 

THB  lOB  AOBS. 

[32795.]— NoT.having  read  any  artide  of  Prof. 
Huxley's  on  the  "Ice  Ages,'*  I  do  not  fed  much 
intoestod  in  what  a  penny  pamphleteer  calls  his 
i<  mendadty,"  by  whicn  I  presume  he  means  enor. 
Politioians  do  not  sjopear  to  enjoy  a  monopoly  of 
strong  langifhge  at  the  present  day. 

An  Important  element  in  the  case,  however,  ii  the 
relative  amount  of  solar  heat  in  the  past  and 
poresent.  On  this  point  I  suspect  that  I  am  not  the 
only  one  of  your  readers  who  would  wish  to  see  a 
proof  of  what  im  known  as  Lane's  law— vis.,  that  a 
gaaeous  sphere  contracting  in  consequence  of  the 
loss  of  heat  will  rise  in  tonperature  (the  saseous 
paxtides  being,  of  course,  subject  to  the  law  of 
gravitation).  I  have  several  tmies  seen  this  law 
refened  to  as  proved,  but  have  never  seen  a  proof 
of  it  Ndther  ob  I  know  whether  the  increased  ra^  • 
tion  arising  from  this  enhanced  temperature  vrould 
balance  the  diminution  arising  from  the  contraction 
of  the  radiating  surface,  or  otherwise;  and  untQ 
this  is  detennined,  even  assuming  the  gaseous  nature 
of  the  sun,  it  remains  doubtful  whether  the  heat 
recdved  by  the  earth  is  increased  or  diminished  in 
oonsequenoe  of  the  sun's  contraction. 

Dublin,  Oct.  3.  W.  H.  8.  Konok. 


WA8TBD  FOOD. 

[32796.]— I BBQ  to  return  my  sincere  thanks  to 
all  those  that  have  answered  my  query  about 
fnagi ;  but  I  find  my^nt  information  was  correct 
as  to  the  dif&oulty  of  detecting  poisonous  from 
edible,  and  the  high  price  of  gooa  books  on  the 
sablect.  I  wanted  to  know  if  there  was  any  book 
that  was  better  than  the  rest  in  describing  the 
differeaoe  between  the  edible  and  poisonous  sorts, 
and  at  a  low  figuro. 

''The  Lydney  Dispenser"  has  kindly  described 
the  manufacture  of  sauerkraut ;  but  as  cabbage  can 
be  bought  in  the  Forest  at  any  time  of  the  year,  I 
think  most  persons  would  like  it  fresh.  "  Eos  " 
advisee  me  to  join  the  Torks  Naturalist's  Union, 
"when  I  diould  tee  specimens  gathered."  The 
New  Forest  is  in  Hampshire,  on  tneborden  of  the 
Solent,  thereforo,  a  long  way  from  Yorkshire.  Any 
further  information  aoout  fungi,  or  books  on  tne 
■object  will  be  thankfully  recdved,  as  I  have 
already  had  inquiries  from  outsiders  to  give 
infomnation  • 

Lyndhurst.  J.  Oerrard. 


XAOIO  SaUABBS. 

[32797.]— I  XNCLOBB  (Fi^,  1)  a  *'  xnagic  "  squaro 
of  64  squares,  Which  vertically,  horizontally,  and 
diagonally  add  up  to  the  same  amount.  I  have 
been  unable  to  evolve  from  it  any-  rule ;  bat  the 
following  ooinddenoe  may  be  noted  as  curious. 
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Fig.  2. 
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Befemng  to  Fig.  2.  in  whidi  the  squares  are 
numbered  oonsecutivdy.  The  adjacent  pairs  of 
numbers  taken  symmetrically  :— 


1-2  -63-64- 
910-55-66 
38-34-81'32 
41-42-23-24| 
19*20 -45-46' 
27-28-37-38. 


7-8  -57-58 

15-16  -49-50 

Eadiadd  17-18 -47-48  (  Eadi  add 

toai.      21  •22-48-44?'     to  49. 

25-26-39-40" 

29-30-35'36, 

3-4  -  61-62  \ 

5-6  -59-60  (Eadiadd 
13-14-51-52  (     to  65. 
11-12-53-54  ; 

Now,  the  total  of  any  column  is  260.  Add  81 
to49,  and  it  is  equal  to  half  260,  or  130.  Twioe65 
is  equal  to  130. 

Some  of  your  mathematical  readers  may  be  able 
to  solve  a  rule  from  the  above. 

For  fanning  a  similar  magic  square,  w>th  an  odd 
number  on  a  side-^yf  any  nrogreasion  of  natural 
nnmbere— I  give  a  simple  rule. 

Fia.  3. 
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FiQ.  4. 
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Take  a  squaro  with  seven  on  a  ride.  See  Fig.  3. 
Commence  with  ti^e  lowest  number  of  the  progres- 
sion in  the  example  a  unity.  Place  1  in  the  square 
bdow  the  centre  squaro,  and  follow  on  2,  3,  diagon- 
ally downwards  to  the  right.  Imagine  a  simQar 
squaro  underneath,  then  4  would  come  in  the  right- 
hand  top  corner— so  place  it  in  this  squaro.  Working 


itill  downwards  to  right,  5  would  come  in  the  isoond 
squaro  down  on  left  hand— in  an  adjacent  rimfltr 
square-rso  plaee  it  in  this,  and  work  on  until  we 
oome  to  a  stop  at  7.  Place  the  next  number  m  S. 
in  the  next  squaro  but  one — directly  betow  7-«m 
work  on  downwards  diagonally,  as  before,  le- 
membering  at  a  stop  to  drop  dirootly  downwad^ 
missing  one  squaro.  The  result  will  be  seen  to  be 
as  in  Fig.  4 ;  and  the  same  rule  will  hdd  for  a 
squaro  with  any  odd  number  in  a  side,  from  3  up* 
wards. 

It  wiU  be  seen  in  this  arranaement  that  any  two 
numbers,  symmetrical  about  the  centro,  added  to* 
gather  will  sive  a  result  equal  to  twice  the  oeabe 
number,  ana  equal  to  one  mora  than  the  number  of 
squaros. 

Wm.  H.  Qatem,  A.1C.I.0.B. 

Willesden  Park. 


[32798.]— IH  mv  last  letter,  32703,  I  omitted  to 
mention  what  will  be  wdcome  to  all  who  havi 
been  interested  in  Dr.  Willis's  letter,  32673,  insf 
much  as  generalisations  aro  always  appreciated 
when  they  do  not  detract  from  dearneis.  Br. 
Willis  mves  three  slightly  different  rules,  in  order  to 
meet  tne  cases  of  three  kinds  of  oddly-even 
numbers;  but  one  can  be  framed  applicable  to  slL 
It  is  simjuy  an  alteration  in  the  rule  for  filling  qd 
the  first  quarteir  of  .the  skdeton  with  the  figonsz 
and  1.  we  can,  however,  say  that  the  diirareBoe 
between  the  number  of  twoe  and  the  number  d 
ones  must  be  three,  or  a  multiple  of  three,  and  thst 
is  all  the  alteration  necessary.  The  rest  of  the  rds 
remains  unchanged.  Bven  the  squaro  of  six  ii 
induded  in  this  generaUsation,  for  when  there  sie 
only  three  cells  to  fill,  it  is  evident  they  most  be  sU 
filled  by  2  or  by  1  to  the  exdusion  of  theother, 
iinoe  3  -  3  «  0.  This  amended  rule  wUl,  in  fiie 
case  of  roots  of  18  and  higher  numberi,  give 
additional  variations  to  the  squaro.  as  a  diooe 
may  be  made  between  three  and  a  multiple  of  three. 
Wuh  regard  to  the  rule  given  by  Mr.  Cram,  letter 
32618,1  have:  recdved  from  hun  an  interesiiiig 
suggestion  as  to  the  formation  of  his  akdeton 
squarea,  without  the  neceadty  of  any  subsequent 
correction.  If  it  be  arranged  that  the  first  quartd 
on  the  left  (Fig.  3)  be  sobh  that  complementsiT 
numbers  aro  diagonally  oppodto  to  each  other,  snd 
if  the  row  of  quartets  be  dided  to  therisht  at  each 
sto^.  so  that  the  quartets  all  down  the  diagond  are 
similar,  we  get  a  skdeton  which,  although  it  has 
only  one  diagonal  with  the  oorroot  summation,  nay 
be  used  ttfter  transposition,  as  below. 

Fia.  1. 
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Fia.  2. 
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Fig.  (1)  is  the  dtdeton  of  ^[uartots,  and  when  the 
numbers  aro  altered  in  podtion  in  accordance  with 
the  numbering,  along  the  top  and  ride,  a  skeleton 
is  produced.  Fig.  (2),  whidi  is  available  for  use,  as  it 
vml  be  seen  that  botii  diagonals  now  sum  correctly. 
It  should,  however,  be  pointed  out  that  the  four 
superimposing  magic  squares  must  have  a  corre- 
sponding difference  in  their  reflective  podtions  (or 
"  aspects  ").  Reverse  right  and  left  the  2nd  and 
4th,  and  then  invert  the  Sra  and  4th. 

I  notice  Mr.  Truscott's  letter  (32755).  His  square 
of  6  is  interesting,  and  no  doubt 'then  aro  maoT 
otiiers  very  similar  out  of  the  billion  (or  more; 
squarea  of  6  that  can  be  made.  It  would,  noweven 
have  been  still  moro  interesting  if  we  had  been  tdd 
how  it  was  constructed.  T.  S.  Barrett. 

NeW  AthenoBum  Club. 


PNBT7XATI0   AND   BIOTOLB    TIBSS. 

[32799.]— Phbuhatio  and  bioyde   tbfes  "wiD^ 
fear,  receive  tiieir  death-blow  next  season,  when* 
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the  '*  Stuart "  cydea  wfll  be  then  intiodaced  into 
tbe  mtrket.  My  attention  was  called  within 
the  laat  few  daji  to  one  of  these  machines, 
Iha  intsption  of  Mr.  Charles  Stoart,  a  well-known 
mechanical  engineer  and  Inyentor,  late  of  the 
Blstehlsry  Ironworks,  Bletchley,  Bacos,  and  from  a 
pfartical  test  which  I 'made  over  some  very  rough 
rcedsl  mn«t  saT  that  I  never  enjoyed  each  loxnrions 
tiding  in  my  whole  eraeirienoe.  ^e  machine  was 
SB  oidinary  30in.  safefy,  with  fin.  solid  tires,  and 
u  it  was  the  ezpscimental  machine  it  did  not 
possess  rach  high  points  of  perfection  as  will  nlti- 
malaly  be  found  in  those  of  a  fatore  construction ; 
but,  nevertheless,  the  points  daimed  by  the  inventor 
wsra  so  perfect^'  attamed  as  left  no  doubts  in  the 
mind  of  the  zider  that  little,  if  anything,  was  left 
to  be  desired. 

It  is  extremely  simple,  and  can  be  supplied  to  any 
fssting  machine  at  a  cost  much  bdow  that  of  the 
chsapeet  raeumatic  tire,  and  its  life  may  be  pro- 
poctioned  oetween  an  ordinary  solid  tire  and  that 
of  a  pienmatic  one,  besides  bemg  very  much  lighter. 

The  zider  is  supported  absolutely  off  the  wheels 
of  the  machine,  sjid  therefore  whatever  jolts  these 
may  be  subject  to,  the  rider  sits  quite  still,  and 
whol^  independent  of  such,  and  may  be  compared 
to  alwaya  riding  upon  a  perfect  flat  and  level  ^ane. 

Another  good  nature  in  this  invention  is  that 
vbsflwer  the  rider  may  be  placed  upon  the  machine, 
hk  weight  can  be  transferred  to.  any  other  part  of 
the  madiine  suitable  for  climbing  purposes.  The 
actioA  of  this  invention  is  such  that  the  rider  is 
mpported  entirely  upon  a  column  of  air,  and  may 
bs  compared,  as  it  were,  to  sitting  in  the  car  of  a 
balloQn,  the  sensation  from  which  can  better  be 
enerienced  than  ezj^latned. 

We  shall  be  hearmg  more  about  this  invention 
when  a  more  perfect  machine  is  finished  than  the 
oae  which  I  have  ridden  and  tested  for  some  20 
BBiles  over  some  of  the  rough*paved  streets  in 
different  parts  of  the  City. 

J.  Townaend, 
Bioyde  Maker  and  Repairer. 
E-road,  Islington,  N. 


[32800.1 -Iv  answer  to  Mr.  Beal  (letter  32787), 
ipeaking  from  a  rider's  point  of  view,  I  think  spring 
mokes,  kc,  are  not  to  be  thought  of,  on  account  of 
the  loss  of  power  in  driving,  without  counting  side 
il^.  In  reference  to  tires,  I  believe  nothing  will 
belt  the  ordinary  pneumatic,  not  broke  up  in 
sections  oriUIed  with  rubbw  balls,  &c.  The  great 
thini^twanted  is  not  so  much  a  tire  that  will  not 
pnaotnre,  as  if  there  was  one  I  don't  think  there 
would  be  mnch  speed  in  it,  but  one  that  is  as  fast 
as  Dimlop's,  a  ^uick.  certain,  and  dean  method  of 
lapair^and  no stde sup.  This  last  might  be  over- 
coma  ny  having  the  surface  corrugated  as  men- 
HfouBd  in  one  of  the  eyding  papers  lately,  and  the 
■aeUna  built  with  long  wned  base.  For  speed 
md  method  of  repair  combined,  a  French  tire— the 
MwheKn,  I  think  the  name  is— is  the  best  at  present. 
Botb  edges  of  the  rim  are  turned  inwards  to  f  orin  a 
iaage  each  side,  a  flat  sted  ring  is  fastened  to  each 
flaage  by  screws,  the  outer  covering,  which  has  bead 
sdgsB,  la  fastened  between  the  ring  and  Uie  flange  by 
^  sovews.  To  get  at  the  inner  tube,  unscrew  one 
or  two  screws,  and  the  outer  covering  can  be  un« 
doBSb  I  don't  think  this  method  is  quite  as  good  as 
the  Clincher,  as  the  screws  might  get  rusted  m,  and 
Misve  the  Clincher  could  be  made  faster  by  having 
fts  xim  grip  about  one-third,  or  less,  of  the  tire, 
instead  of  over  half  as  at  present,  which  does  not 
«llow  n«arly  so  much  play  as  the  oUier  kinds— 
Boothroyd,  *c  H.  N. 

IKOXJBATOBS. 

[32801.]— Iir  accordance  with  the  promise  made 

OS  p.  138,  I  make  a  few  preliminary  remarks  on 

Desbators  and  the  artifldaf  hatddng  of  eggs.    It 

■mk  be  remembered  that  it  is  useless  for  anyone  to 

attamnt  to  make  a  bnaittess  of  it  who  cannot  devote 

a|ood  deal  of  attention  to  it,  even  if  the  best  auto- 

^"^'i  arTBBgements  are  ado^vted.    It  is  necemarv 

lonoe  the  hatching  or  incubating  process  u 

jd  to  majntaifi  a  temperature  ox  102  to  104 

%ess,  dajandniffht ;  but  whether  it  is  absolutdy 

liwusaii  to  turn  tbe  eggs  is  a  moot  point.    Certain 

thflial  thehen  does  leave  the  nest  occasionsJly, 

ssd  die  does  turn  the  eggs  over  in  a  rough-and- 

sa^  way,  and  it  is  also  certain  that  some  vapour 

awtbe  provided  to  keen  the  eggs  moist  toa  certain 

stsat,  as  a  dry  heat  wiu  not  do  the  work  effectn- 

gy  or  satisfactorily.    Perhaps  Hearson's  is  one  of 

Bsbsst  ificobators  in  the  market,  and  it  is  also 

Ittid  with  a  good  regulator,  which  acta  automatic- 

W    It  was  illustrated  in  the  number  for  Feb.  23, 

TO.   It  oonsista  of  a  tank  indosed  hi  a  frameworic 

«  wood,   which    snpporta    the    non-conducting 

■itarial  — fdt,    say  — and    through    that    tank 

|ssns  the  funnd  or  chimney  from  the  lamp. 

^  for  keeping  np  the  temperature.    This  funnel 

a  somewhat  in  the  shape  of  t— •  —the  horizontal 

^  f^cesenting  the  part  which  passes  through  the 

^«te  reservoir,  and  the  vertical  lines  the  chimneys 

v.Qvtisti,  that  on  the  left  being  the  ordinary 

Ti  that  on  the  right  being  the  lamp  chimney 


dosed  normally  by  a  flap  attached  to  a  rod,  which 
is  OTMnrated  bythe  regulator.    In  the  engraving  on 

S.  662,  Vol.  jCXXYI.,  the  apparatus  is  shown  as 
escribed ;  but  in  practice  the  tube  is  returned  to 
give  more  heat,  and  the  two  chimneys  are  brought 
up  side  hy  sioe.  The  heated  air  from  the  lamp 
passes  through  the  tube  and  warms  the  water,  whicn 
IS  in  a  tank  just  above  the  "  nest "  of  eggs.  When 
this  water  begins  to  get  too  warm  the  '<reffulator  " 
comes  into  aoion.  That  is  a  little  capsule  placed 
just  bdow  the  tank  and  filled  with  some  liquid 
whidi  vaporises  or  expands  at  a  temperaturo  of  a 
little  over  104",  ana  the  capsule,  being  made  of 
flexible  metal,  oonsequentiy  swells,  ana  by  means 
of  a  rod  in  connection  with  the  lever  causes  the 
latter  to  lift  the  flap  from  thertop  of  the  chimney  of 
the  lamp,  and  the  not  air  theruoro  escapes  direct 
without  passing  through  what  may  be  termed 
the  "flues."  As  the  water  cools  the  capsule 
resumes    its  normal  condition,  the   lever  again 

guta  the  flap  on  the  lamp  chimney,  and  the 
ot  gases  produced  by  combustion  again  pass 
through  the  "  flues,"  and  the  water  is  thus 
kept  at  a  temperaturo  ranging  from  100"  to  104°. 
The  "  nest,"  or  egg  tray,  is  a  perforated  sheet  of 
metal  placed  bdow  the  water  tank,  and  the  capsule 
is  immediatdy  above  the  eggs,  so  that  the  tem- 
peraturo of  the  "nest"  acta  upon  it  at  once. 
SoMaththe  nestis  a  tray  of  water,  whidi  is  used 
for  damping  the  air  entering  by  the  ventilators. 
Zinc  can  oe  used  for  making  the  tankiL  and  the  case 
is  of  wood,  double,  and  packed  witn  asbestos  or 
other  non-conducting  substance,  rather  thiddy. 
The  tank  and  flues  may  be  of  tinplate,  but  zinc  is 
preferable.  Ventilating  holes  must  be  made  to 
securo  a  current  of  air  over  the  eggs,  besides  that 
entering  through  the  bottom,  whidili  "  damped  "  by 
contact  with  the  water.  I  think  that  gives  a 
general  idea  of  the  prindples  on  which  incubators 
aro  buUt;  but  in  all  the  "  rogulator "  is  perhaps 
the  most  important,  for  the  temperature  must  not 
be  allowed  to  fall  for  any  long  time,  and  it  must 
not  be  allowed  to  rise  mudi  above  104*.  or  the  eggs 
will  be'  *'  cooked,"  instead  of  the  chickens  bemg 
"  hatdied."  I  follow  on  with  something  further 
next  week ;  but  I  have  given  suffident  for  your 
readers  to  exercise  their  ingenuity  in  drawing  up 
devices  on  paper,  which  should  always  be  done 
beforo  commencing  the  actual  work. 

Inoubajia.   • 


[32802.]— I  ix  very  glad  to  see  the  note  of 
"Incubans"  (reply  76108).  I  have  for  a  long 
time  been  lookmg  out  for  information  on  this  sub- 
ject, and  all  the  papers  I  have  been  able  to  obtain 
yet  are  abaolutdy  uimlem  when  it  oomes  to  the  most 
miportant  point— the  heat  regulator. 

"  Incubiuis  "  will,  I  trust,  commence  at  once,  so 
as  to  flive  mechanics  who,  like  mvsdf ,  wish  to 
make  the  whole  thing  themselves,  a  oianoe  to  get  it 
made  in  the  long  evenings  that  aro  now  upon  us  in 
time  for  January.  Also,  I,  for  one,  woula  be  glad' 
of  any  hint  as  to  the  best  way  to  utilise  gas  for 
the  purpose.  Threeaguare. 

8MALI.  aAS-EKOIHBS  AND  SLECTBIO 

uaHTINO. 

[32803.J— I  AM  afraid  tiiat  "  W.  P."  will  have 
to  wait  some  time  beforo  he  geta  the  engine  he 
wanta  for  £5 ;  but  it  is  quite  ptacticaUe  to  produce 
a  small  engine  suitable  for  lighting  on  a  small 
scsie,  driving  amateurs'  machinery,  &c.,  at  a  oost 
far  below  tm^  now  charged  for  such  marhtnes.  I 
am  at  present  working  on  such  an  engine  mysdf . 
I  hope  to  get  it  perfected  and  on  the  market  this 
ride  of  Christmas.  I  dmU  be  pleased  to  give  full 
particulars  to  anyone  interested  who  will  imto  to 
men.  T.  0.  Smith, 

Electrical  and  Meohaniral  Engineer. 

46,  Queen*s-road,  Brighton. 


8T0NBESKGB. 

[32804.]— Bt  some  aoddent— probably  arising 
from  the  tables  which  I  used  (Maokey's)  tabulating 
the  asimuth  of  odestial  objeota  on  the  ampUtude 
— ^I  observe  I  have  In  my  letter,  in  enor,  made  the 
sun  rise  nearer  to  the  If  orth  Pole  now  than  it  did 
fourteen  centuries  ago.  Of  course,  I  should  have 
written /ar^A^  from  the  North  Pole.  I  hasten  to 
ocmetthis  as  soon  as  noticed,  to  prevent  possible 
trouble. 

Oct  2.  E.  BrakiJM  8oott. 


132805.1— Mt  thanks  aro  due  to  Mr.  Scott  for 
his  letter,  No.  32756.  I  hardly  think  he  will  have 
supposed  I  could  have  forgotten  the  variation  in  the 
obliquity  of  the  Ediptic  and  the  effect  this  would 
have,  in  lapse  of  time,  upon  the  position  of  sun- 
rise at  the  times  of  solstice.  I  had,  in  fact,  roughlv 
calculated  this,  and  satisfied  myself  that  it  ooula 
not  be  rigidly  taken  into  account. 

To  begm  with,  the  Friar's  Hed  is  only  about 
200ft.  from  the  altar-etone,  ito  apex  is  ill  defined, 
and  it  has  apparontiy  settted  somewhat  out  of  its 
original  position.  Then  again,  the  Altar  Stone 
itsdf  is  of  ccmsiderable  dimensions,  and  being. 


moreover,  encumbered  with  the  wreck  of  a  fallen 
trilithon,  it  is  difficult  to  know  exaetty  when  to 
place  the  eye  to  take  a  correct  observation.  At  the 
same  time,  it  is  impossible  to  witness  the  mid- 
summer sunrise  and  not  be  convinced  that  tim 
remarkable  orientatioa  of  the  pointer  stone  was 
intentional.  It  will  give  me  a  great  deal  of  plea- 
suro  to  carry  out,  when  able,  the  suggestion  of 
"F.B.A.S.,''^and  take  the  baarinfls  of  the  Friar's 
Hed  as  acouiatdy  as  maybe :  but  as  my  mode  of 
transit  will  probably  have  to  oe  the  bicycle,  I  diall 
not  be  able  to  take  anything  moro  bi^ky  than  & 
prismatic  compass. 
Newbury.  John  X.  Baoon. 

PBOXTLIAB  BAINB0W8. 

[32806.]^OcTOBHE  2, 1891, 12.45p.m. ;  fine  eariy 
morning,  then  showers  from  8.30  to  10.45 ;  dearing 
up,  sunshine,  though  with  heavy  douds  and  sos^ 
fog.  In  the  north-east,  a  bank  of  kmg,  rolling, 
pocky  clouds. 

A  most  peculiar  phenomenon  never  observed  by 
me  beforo— four  rainbows  dosdy  padced  undur 
esdi  other :  the  top  one  of  large  size  extending 
neady  to  90",  the  three  lower  and  smaller  bows 
extending  from  abont  20"  to  40^  in  length,  the  lower 
bein^  the  diorter.  When  first  seen,  thero  wae  onl^ 
a  dight  differenoe  in  the  intend^  of  the  colour, 
but.  after  a  time,  thelower  bow  became  very  fdnt. 
I  observed  the  araearanoe  for  from  ten  to  twdve 
minutes.  The  red  colours  of  the  lower  bows  wen 
dosdy  under  the  violet  of  the  upper  bows. 

I  have  seen  three  rainbows  at  one  time,  whea 
thesecond  was  a  refleotioa  of  the  first,  and  when 
the  third  (very  faint)  was  a  reflection  of  the 
seoond ;  but  I  never  heard  of  a  series  of  primaiy 
rainbows,  as  these  oertainly  were,  having  been 
observed* 

About  a  month  aoo,  I  was  informed  by  thsse 
friends  that  they  haa  seen  in  this  neighbourhood, 
about  half -past  four  one  afternoon  early  in  Augn^, 
in  the  N«£.,  hij^h  up,  approximating  to  the  aenith, 
an  inverted  raiabowi  the  red  being  the  lowest. 
This  was  i^parenUy  caused  by  a  reflection  npws^ 
from  some  rairbow  invisible  Co  the  observers.  "Mj 
friends  wero  sun  of  the  time^  and  of  the  position  of 
the  rainbow. 

Winterton,  Durham.  B.  S.,  X.2>. 


[32807.]  —  ''Siaxi."  wiU  be  interested  and 
amused  by  the  following  extract  (tnemoriter)  from 
one  of  ue  inaugural  ad^easea  of  the  present 
Gresham  Professor  of  Qeometry.  '^Sdentirts," 
said  he,  "  have  been  obliged  to  mvent  the  theory 
that  matter  is  composed  of  atoms  in  oonstaat 
motion;  and  as  atoms  could  not  move  if  thsy  wen 
dosdy  packed  together,  scientisto  have  had  to  in- 
vent thm  further  tneory  that  they  an  seperatedfrom 
each  other  by  an  dsistio  jdly-Uke  ether.  But," 
continued  the  professor,  '*  if  everything  is  oomposed 
of  atoms  in  motion,  the  ether  must  be  maae-up 
atoms  separated  "by  another  ether,  and  that  other 
SBther  must  be  made  up  of  atoms  separated  bv 
anoHier  ether,  and  so  on  oJ  i^finitumJ'^  He 
showed,  in  fact,  that  the  atom-and-ether  theory 
destroys  itself. 

Struge  to  say,  the  aim  of  his  addresses  was  to 
prove  that  nothing  is  to  be  accepted  as  true  that 
cannot  be  stated  with  ''scientific"  exactness  and 
intelligibiUty  I  B. 

filNTB  FOB  EXPBBniCEKTAZJISTS. 

1 32808.]— It  is  wdl  known  that  practically  a  con- 
siderable excess  of  air  is  necessary  for  tiie  complete 
combustion  of  coal,  &c.,  also  that  by  the  employment 
of  forced  draught  the  excess  of  air  thus  requisite  can 
be  reduced.  A  point  that  I  think  has  not  been 
much  remarked  on  is  that  the  quantity  of  heat 
carried  to  waste  by  gaseous  products  of  oombustioa 
will  be  less  ak  the  pressun  at  which  they  an  dis- 
charged is  greater.  Heat  liberated  by  the  oom- 
pTBSsion  of  the  unbumt  air  will  be  conveyed  into 
the  furnace,  and  the  heat  necessary  for  the  proper 
expansion  of  the  producta  of  combustion  will  bo 
absorbed  after  all  practically  useful  heat  has  been 
abstracted  from  them,  not  as  in  the  common  method 
during  combustion,  and  whero  every  availabla 
degree  rise  of  temperaturo  is  of  importance.  It  is 
w<nth  remarking,  too,  that  after  the  heat  of  the  com- 
pressed producta  of  combustion  had  been  utilised 
as  far  as  possible,  these  producta  might  be  further 
cooled  to  the  temperaturo  of  the  atmosphero  by  a 
water  or  air  oondsuser,  so  as  thus  to  constitute  a 
valuable  souroe  of  cold  at  their  exhaust  valve.  No 
doubt  the  engine  of  the  futun  will  involve  some- 
thing approaching  to  combustion  at  constant 
volume,  and  in.  the  meantime  I  think  that  the 
prindple  I  refer  to  may  partiy  explain  the  economy 
resultmg  £rom  the  use  of  high-pressuro  blast,  as  in 
American  blast  furnace  practice,  and  that  it 
wairanta  the  enectation  that  still  further  economy 
may  be  gained  by  proceeding  further  in  the  same 
diroction.  Some  odculationa  I  made  three  yean 
ago  bear  out  these  suggestions ;  but  at  the  moment 
of  writing  I  have  not  time  to  verify  the  ealculationSi 
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•ad  jnohMy  Uie  6zpluistioi&  given  above  will  be 
■affieienfly  ciear  without  tbem.  A.  D. 


TKB  AHOLO-aBBKAN  OONOBBTINA. 

[32809.]— Ik  inqmriog  and  raggesttng  respecting 
the  above  inrtmment,  I  hope  that  I  thall  not  evoke 
the  old  cry,  "  only  a  toy/'  for  not  only  do  I  know 
that  the  manipulation  of  a  51-keyed  Anglo  i»  no 
ehad'i  play,  but  it  it  to  me  what  the  violin,  orffAn, 
trombone,  or  piano  ia  to  others,  the  "  king  of  in- 
Btnimenta,*'  dae,  perhaps,  to  my  democratic  pro* 
dlvitiss,  or  plebeian  origin. 

lliat  it  oonmienoed  as  a  toy,  that  its  basic  formsr 
tion  is  wrong,  I  admit.  Ori^nally  oonstmoted 
with  two  rows  of  kevs,  twenty  m  all,  one  for  tnnes 
in  k^  of  C,  the  other  for  uiose  in  Q,  other  keys 
have  Men  added  to  make  it  chromatic,  and  still 
more,  which  are  dn|dioate  keys— i.e.,  to  obtain  the 
same  note  both  pushing  and  drawing,  and  these  are 
placed  abont  promisooonsly,  apparently  without  any 
uonght  of  the  beet  position  for  fingering ;  and  the 
student  is  further  nonplussed  by  flndins  handbooks 
differing  in  their  scales,  and  makers  in  their  key- 
boards.  Whose  arrangement  is  best?  Could  any 
reader  give  the  scale  of  a  61-keyed  by  a  good 
maker  f  Although  I  have  heard  instruments  in  the 
hands  of  professionals  that  were,  apparently,  perfect 
in  tone  and  tune,  I  have  never  been  able  to  procure 
one  myself,  although  I  have  tried  several,  and  price 
was  no  obleot. 

Soma  of  the  faults  which  I  think  might  be  reo- 
tifled  are: — (1)  The  exhausting  of  the  bellows 
through  a  series  of  notes,  drawing  or  pushing. 
Gould  ncyt  this  be  remedied  by  making  the  bellows 
longer— i.e.,  more  folds  ?  (2)  The  inability  of  get- 
ting at  the  tongues  or  reeds  upon  the  bellows  side  of 
the  tongue-boflid.  Could  not  this  be  remedied  by 
making  the  board  detachable,  like  the  one  carrying 
the  levem  and  keys  ?  (3)  The  awkward  position  of 
the  **  drone  key  "  for  lut-hand  thumb.  Remedy : 
Making  it  hicher.  bringing  it  nearer  to  strap-board, 
and  cnttfaig  uis  oown  a  liiUe.  (4)  The  stoppage  of 
notes  through  tongues  or  leathers  getting  ued  in 
slot.  Bemeoy :  More  care  in  manufacture.  (5) 
The  want  of  purity  of  tone,  perfection  of  tune,  and 
equal  temperament.  Remedy :  The  same  care 
bestowed  upon  it  as  upon  the  English  concertina. 
Can  anyone  kindly  help  me  to  evade  throwing  more 
money  away  upon  imperfect  instruments  P 

Felix  Holt. 


Tazx  stories  are  ooming  from  the  States  about  a 
three-ooadi  special  train  on  the  Philadelphia  and 
Reading  RaUway.  which,  they  say,  made  a  speed 
of  90  mfles  an  hour  on  the  27th  August.  The 
driving-wheels  of  this  engine  were  only  oft.  8in.,  so 
that  at  the  speed  mentfoned  these  wheels  would 
have  to  **wiBzle'*  round  at  about  472  revolutions 
per  minute,  and  the  piston-speed  would  be  about 
1,730ft  per  minute.    Looks  likely.— ^Myffi«^. 

The  St.  Olalr  Tunnel.— The  St.  Clair  Tunnel, 
an  international  work,  which  forms  a  land  con- 
nection between  the  Canadian  lines  and  the  Ameri- 
can lines  running  to  Chicago,  was  formally  opened 
bv  Sir  Henry  l^ler,  the  chairman  of  the  Grand 
Irunk  Railway.  The  tunneL  which  has  a  length 
of  6,026ft.  or  ll,6^ft  including  its  excavated  ap- 
proaches^ is  constructed  under  the  bed  of  the  ^t. 
Clair  Rtver,  between  Point  Edward,  in  Ontario, 
and  Port  Huron,  in  the  State  of  Michigan.  It  is 
20ft.  in  diameter,  and  is  lined  throughout  with  cast- 
iron  plates  2in.  m  thickness,  the  fining  weighing 
altogether  28,000  tons.  Hitherto  the  trains  have 
been  canied  across  the  St  Clair  River  on  huge  ferry 
boats,  which  were  liable  to  be  delayed  by  ice  in 
winter,  fn  addition  to  the  ever-present  risk  of 
crossing  a  rapid  stream.  The  tunnel  not  only 
abolishes  these  dangers  but  reduces  the  length  of  the 
jonmev  by  six  miles.  Anangements  have  been 
made  for  electric  lighting  all  trough  the  tunnel, 
and  for  thorongh  ventilation .  The  St.  Clair  Tunnel 
adds  another  important  link  to  the  chsin  of  rail- 
way communication  between  Canada  and  the  United 
States.  The  Niagara  Bridges,  the  International 
Bridge  at  Buffalo^  and  the  structure  at  Sault  Sainte 
Mane  have  previously  a£Forded  direct  connectiona 
across  the  international  boundary  line ;  butChicaga 
business  has  hitherto  been  obstructed  by  the  deep 
and  rapid  St.  Clair  River.  The  boring  of  the  tunn^ 
proper  was  done  by  means  of  large  and  heavy 
wrou|^t-iron  shields  with  sharp,  cutting  edges, 
each  shield  being  driven  forward  oy  hydraulic  rams 
of  enormous  power.  From  the  time  when  the 
shields  were  lowered  into  position  at  the  two  pro- 
posed entrances  till  they  met  in  tiie  middle,  the  work 
occupied  just  a  year.  Over  880  tons  of  bolts  and 
nuts  were  used  in  constructingthe  lining,  which 
weighs  altogether  28,000  tons.  The  roadbed  under 
the  river  is  practically  level,  but  the  gradient  of  the 
approaches  is  1  in  50.  The  cost  of  the  tunnel  proper 
is  given  as  £292,000.  Four  hurge  ten  wheels  coupled 
locomotives,  as  illustrated  in  Th^  Engineer^  24th  of 
April  Ust,  have  been  provided  for  use  at  and  in  the 
tunnel,  weighing  42}  tons  each.  The  rails  weigh 
1001b.  per  yard,  and  axe  of  the  largest  section  in  use 
on  the  American  continent 


BEFUES  TO  QUERIES. 

>♦• 

*«*  In  thtir  amwertf  Corr4ipondmti  ars  rtspMi^ 
fulUf  r§qunt$d  to  m«»<tofi,  in  Meh  inttance,  th*  iitU 
and  numbir  o/th$  piery  atJM, 

[75000.]— American  Organ.— I  see  no  reason 
to  alter  a  single  word  of  what  I  said  on  p.  115 
about  the  pallet-springs  for  A.  organs.    If  they  can 
be  bought  for  Is.  a  set  of  61,  so  much  the  less  does 
the  builder  expend  altogether.    A '  *  Practical  Organ 
Builder  "  ougnt  to  know ;   but  why  are  not  these 
low-priced  springs  advertised,  together  with  those 
"voiced and  tuned"  reeds  at  10s.  6d.?    Why,  a 
really  good  "  voicer '*  would  want  at  least  58.  a  set 
(61)  to  properly  voice  them.    I  know  very  well  that 
some  "voioers"    get  a  shilling  a  set  for  filing, 
"tuning,*'  and  bcmding;  but  uat  is  not  what  I 
mean  by  *' voicing."    I   do  not  understand  the 
"Practical  Oroan  Builder's"  remarks  about  "if 
the  pallets  bed  well  over  the  mortise  holes,'*  &c. 
Thev  must  "  bed  well,"  or  the  instrument  is  not 
worth  a  rap.    The  pallets  and  springs  on  my  A.O. 
have  been  in  rather  hard  usage  for  about  fifteen 
years,  and  I  do  not  remember  having  occasion  or 
neceesity  to  open  the  windchest  to  remedy  anj 
defect.    (I  think  I  should  have  remeoAbered,  for  it 
is  no  joke  to  pull  a  rather  complicated  instrument 
to  pieces  to  remedy  so  simple  a  defect)    But  then 
my  springs  and  pallets  were  made  and  fitted  in 
Amencs,  and  in  toat  country  they  certainly  under- 
stand how  to  make  better  wire  for  the  purpose  than 
I  found  I  could  buy  in  London  without  giving  a 
special  order,  and  vet  I  went  to  the  best  shops.  My 
experience  of  so-called  spring  brass  wire  extends  over 
nearly  forty  years.    My  earliest  acquaintance  witii 
the  matter  was  bein|(  sent  to  shop  uter  shop  to  get 
suitable  wire  for  a  ]>ipe-organ  my  father  was  buim- 
ing,  under  the  guioance  of  a  now  well-known 
London  organist.    A  few  years  ago  I  was  told  by 
one  of  the  principal  music-wire  dealers  that  it  was 
not  kept  in  stock— that  is,  the  quality  I  mean— but 
that  th^y  drew  it  down  a  size  at  the  rate  of,  I  think, 
2d.  a  pound,  which,  if  the  brass  is  good,  makes  ad- 
miraUe  springs.    Say,  No.  14  drawn  down  to  16. 
These  personal  matters  are.  however,  tedious ;  but 
I  mention  them  to  show  tnat  it  is  just  possible  I 
mav  know  something  of   the  matter.    To   those 
making  American  organs  I  say,  then,  see  that  vou 
get  the  best  hard-dnwn  brass  wire  springs  (not 
tinned  by  the  mercuiy  process,  for  mercury  spoils 
all  brass),  and  if  possible  buy  toem  ready  made— at 
a  shilling  a  set,  if  you  can  get  them  at  that  price, 
which  I  may  still,  I  suppose,  be  permitted  to  doubt. 

Oboajton. 

[75076.]— Heatinff  Gtorden  Frame.— In  reply 
to  *'  Shipsmith."  I  send  method  of  heating  a  frame, 
which  I  found  in  a  gardening  magazine  dated  1850, 


mme  for  twenty-four  hours.  It  win  snflldintl* 
heat  the  air  of  anv  large  two-light  ftame,  sii 
serves  for  heating  the  bed,  or,  rather,  the  uadsr 

through  the  cylinder's  side,  bending,  and  pltoed 
4in.  above  the  gjrate-bars  at  1.  This  copper  piM  \m 
joinad  to  lead  pipes  about  6in.  ftam  the  pylmdfr*i 
sides,  the  lower  one,  7,  coming  from  the  taafc  g^ 
a  box  18tn.  by  lOin.^  by  8in.  deep,  cotered  with  a 
slate.  The  other  pipe,  9,  makes  the  drcoit,  or, 
rather,  is  traversed  backwards  and  forwards,  ud 
finally  is  led  into  the  tank  at  10.  Here,  then,  ii  aa 
apparatus  oomplete ;  and  now  for  the  msinnoik 
to  oe  carefuUy  observed  bv  anyone  wishing  to  erset 
one.  The  pipe  from  9  to  10  must  on  no  aoooont  bs 
below  the  level  of  the  pipe  7,  6.  This  is  tibe  grind 
secret ;  all  the  rest  is  plain.  Set  the  oyUnder  itore 
in  one  comer  of  the  bed.  or  frame  and  bed ;  ths 
tank  8  on  bricks,  as  well  as  the  pipes  7  and  9; 
make  a  hole  in  the  slate  over  the  tank  8,  snd  set  s 
drainins-pipe  upright,  11,  so  that  the  top  of  tbii 
pipe  wm  oe  above  the  soil  of  the  bed.    This  will 

five  moisture  and  a  gentie  steam,  which,  H  not 
esired,  can  be  stopped  with  a  slate  or  sod-cow. 
The  drain- pipe,  also,  is  the  pUoe  to  feed  the  tsnk 
with  fresh  water.  I  filled  up  my  pit  with  hrokaB 
bricks,  about  6in.  above  the  pipes,  and  then  Isid 
sods  and  bark  on  them,  and  thus  obtain  a  nioe 
bottom-heat  I  have  placed  my  two-light  frame 
on  brickwork  2ft  high,  12,  and  placed  a  small  door 
at  the  part  nearest  the  stove-door,  as  shown  hj  ths 
dotted  lines  at  13.  for  the  purpose  of  admitting  ths 
draught  to  the  fire,  and  removing  the  ashes  whsa 
required.  The  firebars  must  not  be  more  than 
Itn.  apart,  or  the  fuel  will  be  greativ  wasted  ty 
droppmg  through  before  it  is  consumed." 

Gheshtte.  H.  8.  C. 

[75120.1  — Harmony.— You  are  right:  it  doss 
seem  as  if  the  numerous  works  on  Harmony  speak 
too  mucdi  on  theory,  and  too  littie  on  the  pnwtiesl 
method  of  using  the  knowledge  ohtained^tts 
study  of  theory.  The  only  way  you  can  pi^oesd 
is  by  reducing  the  fieeh  and  blood  of  good  mnsb  to 
a  skeleton,  thus  finding  out  how  it  is  bdlt  I  think 
it  would  be  of  great  service  to  you  if  you  wweto 
scan  closdy  the  first  few  pages  of  a  pisaofcxts 
primer,  llie  tunes  are  gen«ra]ly  arranged  vsrf 
simply,  and  easily  understood  as  to  their  harmfloy. 
Tour  question  aa  to  when  to  use  triplets,  and  wmb 
to  strike  the  chord  at  ouoe?  depends,  first,  unon  tfas 
time  signature;  secondly,  in  the  words  of  the  im^ 
mortal  Sam  Waller,  "  upon  the  taste  and  fancy  oi 
the  speUer,  my  lord.**  That*a  just  it :  there  u  no 
rale  to  foUow,  provided  you  do  not  break  ^  laws 
of  progression  of  parts.  Two  extieoM  .»pa»  •■ 
accompaniments  are  "  Scenes  that  are  Bnghtest 
from  the  opera  of  Maritana,  and  Gh)unod*s  saerea 
song,  "Nazareth.**  The  first  is  an  example ^ 
arpeggio,  the  seoond  an  example  of  close»  Jf*^ 
writ&g,  and,  I  may  add,  both  equaUy  effeotiTS. 


/z 


^ 


K 


^ 


JP'tjf.  i. 


in  which  the  writer  says:— ** The  above  is  a 
sectional  drawing  of  an  apparatus  I  have  invented 
for  warming  a  Itfge  two-hght  frame,  aa  a  forward- 
ing pit  to  a  small  conservatory,  and  as  I  am  sure 
that  my  success  warrants  my  recommending  it  to 
other  amateurs  who  have  the  same  dis&e  to 
manure-beds  as  myself.  Iisend  you  an  explanation  for 
working  the  same,  ana  I  am  satisfied  that  no  mode 
can  beat  it  for  economy,  both  in  first  cost  and  in 
keeping  up  a  cheap  and  regular  heat.  In  the  first 
place,  uie  stove  is  a  mere  cylinder  of  sheet  iron 
riveted.  It  is  4ft.  long,  and  has  a  ring  inside  at  1, 
for  the  fire-bars  to  rest  on.  2  is  a  smaU  sliding-door 
to  admit  air  under  the  grate-bars,  or  to  draw  up 
higher  than  the  bars  if  required ;  3  is  the  cylinder 
itself,  4ft.  long  by  8in.  wide^  inside ;  4  is  the  first 
cover  with  a  draught-hole  in  it,  to  be  regulated  by 
a  sliding-shutter  or  regulator.  The  cylinder  has  a 
ring  round  it  outside,  4in.  from  the  top,  with  a 
tapering  edge  that  uie  conical  top  5  may  fit 
dose  on ;  5,  Fig.  2,  has  a  2in.  pipe  to  conduct 
the  gaa  out  of  the  pit  This  stove  is  fed  with 
charcoal  by  removing  the  lid  4,  and  filling 
the  cylinder  3;  and  I  may  here  say  that 
this  stove  will  bum  thirty-six  hours,  but  I  work 
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You  will  tiierefor«  see  that  there  u«nobsxdtt| 
fast  rulee  to  follow,  except  your  own  heni  «»* 
inclination  of  mind,  free  and  «nt«*?'*Sto 
You  say  that  you  can  find  out  the  right  choroj  w 
play  by  ear.  Well,  then,  aU  you  have  to  do  i«  w 
train  the  eyes  and  mind  so  that  when  you  '^/J?^ 
you  will  at  once  fancy  what  it  ought  to  sound  n^ 
then  go  to  the  piano  or  harmonium  and  veriiy  y^ 
guess.  By  schooling  yourself  in  this  way  yo^  ^ 
soon  be  able  to  write  without  the  help  of  W 
musical  instrument.  The  chord  that  vou  fV^ 
abont  is  one  that  is  very  commonly  used,  °^  p  ^q^ 
key  of  C,  but  as  a  stepping  stone  between  y  J*^ 
tiiat  of  its  right-hand  rdation  Q,  and  its  best  f(^ 
U  D,  F  sharp.  A,  and  0;  it  is  w«>lv^,,<^^ 
dominant  chord  thus :  D  would  rise  or  '^.^ni 
F  sharp  would  rise  a  semitone  to  G,  A  would  ttu» 
note  to  G,  while  C  would  faU  to  B.  You  ^^  JS 
numberless  illustrations  of  this  chord  in  ^^'^^^ar 
Moodey's  Songs  and  Solos,  ^in  F^J^-SSg 
simple  tunes— m  fact,  you  can  hardly  pick  a^^*r|» 
up  m  the  shape  of  music  that  does  not  ^'T'^w 
but  you  must  learn  to  recognise  this  chord  ^r^T^ 
keys  than  that  of  C.  The  same  chord  is  Seated  »• 
other  ways  than  that  I  have  shown ;  but  that  aiK>T« 
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jitbamoilooimiioiiIyuMd.    I  will  not  write  anj 
r,  iinoe  joa  an  mirvHuna  your  addzMi, 


only  it  ooonmd  to  ma  that  peraapa  othera  ol 
"  Onra  "  may  Im  mtanatad  in  tha  lama  quoition. 

B.  G.  JoirsB. 

[75137.]— On«tin»  in  Onttla-Fiah.— '*T.U  0." 
ii  to  aoma  extent  in  anor.  Oattle-bone  (in  powder) 
it  eoMidatmbly  need  in  Birmingham  for  oaating.  It 
■  awirtened  and  rammed  prediely  the  aame  aa  nnd. 
Win  "T.  L.  C,"  or  aomeone  die  who  knowa, 
Ibd^  gm  aome  mf ormation  aa  to  caating  in  plaiter 
■oeldL  mare  eapeoiaUy  aa  to  the  proper  tempera- 
toe  of  mould  to  get  a  good  imprefson  ?  1  find 
tta  metal  will  not  property  fill  a  cold  or  dightly 
wane  mould,  and  a  Tery  hot  mould  giyea  a  aoabl^ 
ntof  caating;  beridea,  great  heat  muwa  the  mould 
aoft  and  tender.  Information  woi^d  be 
led.  IC. 


175170.]— BngmTing.—Thia  queriat  doea  not 
■y  wfaait  he  wiihea  to  engimye— whether  wood  or 
■akaL  There  are  not  many  worka  on  either 
kaaoh,  and  aneh  aa  there  are  neceaHuily  only  give 
fmatml  direetiotta.  There  an  many  hinta  to  be 
ricfced  up  SB  looking  through  the  baek  Tolumea  of 
ttbjMner;  but  wood-engranng  ia  a  trade  Msaroely 
worn  leanuig  nowadaya,  unleaa  the  engraver  has 
artMao  taata  and  geti  aome  of  the  beit  work. 

S.  B. 

[75172.]— Bngine  Query.— Thia  querirt  muat 
iiaiifj  look  for  the  *' grating  noiae"  to  tomething 
wnmg  with  the  ezpaniion  arrangement.  I  do  not 
aaa  how  i^one  can  help  him  without  examining  the 
^1.  The  noiae,  it  appeart.  atopa  when  the  ex- 
m  ia^  aa  the  queriat  puts  it,  **  ahnt  up,"  but  he 
not  gtre  any  aeKription  of  the  expennon  gear, 
■>  it  ia  aa  impceible  to  gueas  aa  it  ia  to  giye  any 
mrfU  information.  W.  P. 

[75174.]->  Terebene  Driera.— Allen  aaya  that 
taebene  baa  a  faint  thyme-like  odour,  and  ia 
opiieallf  inaotiTe  ;  in  denaity  and  other  reepeota  it 
—eh  raaemblea  terebenthene.  It  ii  probably  a 
■ixtaie  of  ac^d  eamphene  with  an  unknowii  liquid. 
It  ia  nfepared  from  the  orude  turpentine;  but  I 
he«rd  that  it  wai  patented.  L.  M. 


[75194.]— Cdlooring  SteeL— Doea  this  queriat 
aam  the  blue  temper  colour,  or  a  blue  lacquer? 
The  blue  of  the  tempering  prooam  ia  that-cauaed  by 
n  oxidation  of  the  anrfaoe,  and  ii  readily  removed 
ifzttbbedagainat  a  atone  or  a  file.  Bven  a  blue 
laaqnar  or  vamiah  would  be  aoon  removed  if  treated 
Id  Bach  friction.  If  properly  tempered,  the  colour 
do«a  act  rub  off  without  oonaiderable  friction  being 
"  "  M.  T. 


[75195.]— Model  Taoht.  —  Instructiona  have 
b«n  mven  in  back  volumea  aa  to  tiie  oonatmotion 
of  mcNOel  jachta,  but  the  numben  are  moat  likely 
oat  of  pnat.  Measri.  None  and  Wilaon,  Minoriee, 
B.C.y  pnUiah  a  uaef ul  little  book  on  the  aubject. 

TT .  a.  T. 

[75203.]— Bed  Gtorman  Poliabing  Paste  for 
Metals — ^Thia  ia  moit  likely  jeweller'a  rouge 
■iiad  with  fat ;  or  it  may  be  coloothar  mixed  with 
Bamimiiim  carbonate  and  coco- nut  sou  in  a  liquid 
iteia;  or  perhana  oxalate  of  iron  mixed  with  ooco- 
aat  toap — ^the  bat  named  moat  likely,  perhaps  with 
fta  admliion  of  a  little  rouge.  Nun.  vor. 

[75206.  j—Becorated  Tin-Plate.— I  do  not 
know  wbat  the  queriat  means  by  the  "pearline 
ibaih  '*  on  aheet  tin,  but  I  do  now  that  several 
WMthoda  of  gtvin|^  tin-plate  the  czystaUine  appear- 
— '  have  been  given  in  back  volumes.    L.  T.  L. 


[75217-] — Petroleum  Furnace.— I  should  ad- 
tas  thia  querist  to  procure  one  of  Mr.  Fletcher's 
catalo^oea^  and  tee  if  there  is  not  something  that 
vS  ami  him.  He  might  also  look  in  the  number 
far  June  5  laat,  and  auo  refer  to  the  indices  of  his 

8.  R. 


[75269.1 — Harmonium  Beeda.— The  reeds  re- 
ined to  oy  Mr.  Sohofield  on  p.  138  were,  I  think, 
ioteHlnced  to  the  London  harmonium  makers  some 

El  ago,  when  Mr.  Munro  was  over  here  with  the 
K.  J.  Katthewa.  If  I  say  they  are '<  no  good  " 
krhaimoniuma,  you  will  understand  what  I  mean. 
Thiy  will  do,  but  that  is  all.  Like  the  Frenchman 
eho  oonldn't  find  "that'Udo"  in  his  dictionary, 
joawill  find  that  harmonium  reeds  won't  do  on 
iean  organs,  and  A.O.  reeds  won*t  do  on  har- 
"  That'll  do  "  answers  our  purpose  in 


■Ooqmal  language.  They  will  **do'*  in  a  sense, 
Wt  not  for  good  work,  and  we  should  all  aim  at 
godaeing  the  beat  work.  When  the  Mason  and 
BiKBlin  Co.  wanted  to  make  their  orchestral  organ, 
MisateumeDt  which  {pace  our  friend  the  '*  Country 
Woitar ")  oompetea  with  the  masterpieces  of  the 
■Is  H.  Mnatel,  they  sent  to  Estdve  for  his  reeds, 
■d.  I  nndentand,  uaed  them.  Yet  they  can  make 
aiiaiof  the  kind  aa  well  aa  anybody;  Ithinklhave 
gBthmed  that  before,  but  this  advice  ia  good: 
iWtuae  harmonium  reeda  on  American  organs, 
«ed  don't  use  American- organ  reeds  on  harmo- 
"^  AH  the  aame,  make  aa  many  experiments 

can;  tiiere  is  a  pleasure  in  making  them, 
who  knows  what  you  may  find  out  P    But  if 
y^  want  BMrely  to  make  an  instrument,  follow  the 


:«, 


track  already  beaten  oat  for  you.-  Mr.  Sohofield 
might,  however,  explain  how  to  fit  thoae  couplers  on 
harmoniuma.  Beadera  want  something  more  than 
bald  atatementa.  Oboavov. 

J75270.]— OarbonUing  Wool.  — If  *< Fibre" 
1  refer  to  mv  previous  reply  (75276)  he  will  see 
that  I  need  to  know  more  than  he  has  told  me.  I 
should  probably  mialead  him  if  unaware  of  the 
quantitiea  and  dass  of  material  he  wishes  to 
operate  upon.  8isa  Sidb. 


II 


[75256.]  —  Blver  Punt.— To 
Having  studied  the  appearance  of  the  punt,  go  on 
aa  foOowB :— Fig.  1,  aue  of  punt ;  holea  H  and  H' 
are  ataam  oututts ;  sloping  end  C  2ift. ;  J's  are 
braoketa  to  keep  the  doea  well  fixed  to  the  bottom 
of  punt,  ahown  in  Fig.  2,  and  marked  B.  I  have 
made  the  place  fbr  the  launch  in  the  centre  of  punt, 
and  from  there  to  thai  stem  I  have  made  a  snaft- 
box,  ao  as  not  to  expose  the  shaft  to  view ;  S,  shaft. 
Ibe  length  of  the  bottom  of  punt  is  13ft.,  corre- 
sponding with  narrow  end  of  nde  in  Fig.  1.   A,  A', 


speak  in  other  oavitiea.  so  their  tongoee  must  have 
been  dear,  and  to  "file  down"  reeda  which  the 

2ueiist  said  had  been  <<  voiced  and  toned,"  would 
etospofi  them.  On  p.  116  I  laid  that  **tuch 
commenta  are  absurd"— and  so  they  are.  I 
also  said  that  reeda  from  '*  a  good  maker  are 
milled  to  a  proper  thickness,  ana  all  the  tuner 
or  voicer  has  to  do  is  to  bend  them  and  just 
take  off  the  burrs  of  the  null— not  even  that 
aometimea."  Xow,  doea  not  that  imply  that,  aa  a 
rule,  the  voicer  and  tuner  has  to  do  some  wing  f 
As  a  matter  of  fact  every  reed  has  to  be  filedupto 
pitch  fa  little  above  really)  before  it  ia  voiced,  for 
you  must  not  do  much  flung  (or  acraping  rraier) 
after  voidng.  Mr.  Schofldd  asks  me  (pTTsS)  whe 
is  the  maker  of  ''such  splendidly  finisned  reeds" 
that  do  not  require  filing,  and  tiogether  with  the 
**  Practical  Organ  Builder  ^'  kindly  informs  me  {hr 
implication)  that  it  is  necessary  to  file  down  the 
reeds  of  the  upper  octave  of  the  4ft.  set.  Yes,  but 
the  reeds  in  question  bdonged  to  the  8ft.  set,  and 
as  to  American-tun  ed  reeds  Mving  the  milling  marka 
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A",  A',  A*  are  seats  or  back-rests  fitted  into  the 
side  of  punt;  they  run  in  grooves.  Breadth  of 
punt  4^n.  K  is  a  hole  made  so  aa  to  let  the  water 
out  of  punt  when  deaned ;  this  water  outlet  is 
different  from  any  other,  as  it  is  one  of  my  own 
design,  which  I  vml  explain  and  send  sketch  next 
week,  aa  I  am  afraid  I  have  imposed  upon  the 
space  allowed  for  my  sketches  this  week.  Fig.  4  is 
stem  end  of  punt,  showiog  rudder-hole  and  screw- 
box  (explained  in  last  number) ;  Fig.  3  showing 
angle-bracket  mentioned  as  J  in  Fig.  1. 

C  G.^f .  Bbnnbtt. 
[75273. ]<^Amerioan  Organ.— In  order  to  deal 
with  this  matter  in  a  satisfactory  (that  is,  useful) 
manner,  it  will  be  necessary  to  refer  to  the  ouery, 
which  ii  printed  on  p.  73.  The  querist  saia,  ''^I 
cannot  make  some  few  of  the  reeda  speak  at  all  in 
their  proper  cavity ;  they  bdong  to  the  upper  octave 
of  the  8ft.  row.  ...  if  placed  in  a  cavity  of  the 
same  size  in  another  row  they  apeak  at  once."  I 
said  on  p.  96  that  the  query  was  incomprehensible, 
and  that  an  expert  muat  examine  the  instrument, 
for  the  "  speeduess  "  reeds  spoke  in  another  cavity, 
and  other  reeda  spoke  in  the  cavities  properly 
belonging  to  the  so-called  <*  speechless '^  reeds. 
Obviously  there  could  be  nothing  the  matter  witti 
the  palleta  nor  with  the  reeda,  and  the  matter  was, 
and  still  is,  a  puzzle  which  only  an  eanpert  ex- 
amining the  instrument  can  aolve.  Mr.  oohofidd 
(p.  96)  said  the  tongues  were  probably  too  thick, 
and  adrised  filing  them  down,  and  aeetng  that  the 
"tongue is  dear  of  dot  in  block."  Now,  if  the 
tongue  is  not  dear  of  the  dot  it  certainly  cannot 
speak  (at  any  rate,  properly) ;  but  theae  reeda  did 


filed  off,  I  say  that  some  of  mine  still  contain  a  few 
of  the  milling  marks,  which  is  exactly  what  would 
be  understood  by  anyone  acouainted  with  the  sub- 
ject. If  a  reed  fresh  from  tne  factoxy  is  neariy  u|> 
to  pitch,  the  toner  or  voicer  will  iUe  only  the  tip  of 
the  vibrator.  If  he  filed  over  the  root  of  the 
vibrator,  he  would  make  it  flatter.  Mr.  Sdiofidd 
haa,  however,  afforded  me  much  amusement  by 
referring  me  to  **  back  vols.,"  and  to  (I  am  afraid 
the  late)  "  EUve,"  and  the  late  Mr.  Mason  J. 
Matthews.  I  owe  my  knowledge  of  the  American 
organ  mainly  to  those  gentlemen,  and  if  Mr. 
Sohofidd  will  look  in  Vol.  XXYILhe  wiU  find  a 
letter  in  which  **  Elive  "  corrected  some  little  dips 
in  what  I  believe  were  the  first  explidt instructiona 

£'ven  in  the  Engliah  language  aa  to  how  to  make  an 
merican  organ  (see  Yol.  XXVI.)  If  Mr.  Schofidd 
looks  back  a  little  further  stOl  he  wiU  find  a 
capital  letter  hy  the  late  Mason  J.  Matthews,  on 
the  method  of  voidng  reeds  (with  illustrations), 
showing,  in  fact,  how  to  hold  the  file,  and  yet,  you 
see,  I  am  <*half  a  century  behind  time,"  and  am 
asked  "Who  is  the  maker?"  &o.  Well,  I  don't 
know  whether  Maaon  and  Hamlin  adl  reeds  (it  is 
easy  to  ascertain  by  inquiring  at  Metzler's)  ;  then 
tbm  is  the  Munro  Co.,  and  Hammond— all  of 
whom  make  a  reed  about  aa  good  aa  it  can  be  made, 
and  one  which,  aa  I  implied,  requires  the  leeat 
amount  of  filing.  Now,  if  the  origmal  querist  will 
give  US  a  UtUe  more  information— after  making  a 
few  experfanenta— I  will  do  my  best  to  asdat  him 
(or  any  other  reader) ;  but,  as  I  mentioned  before,, 
his  query  aa  it  atands  is  a  regular  puzde,  and  aome 
one  ought  to  *<see"  the  inatrunMnt.    Aa  I  have 
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Bot  "  adviaed"  aoyone  to  "  make  "  pallet-spniigay 
I  am  not  oonoomed  in  Hx,  SohofieId*B  other  re- 
marks ;  but  perhaps  he  will  tell  yonr  readers  how 
pallet-springs  are  made  to  sell  at  Is.  per  set.  I 
fancj  he  won*t.  Oboanoh. 

[76276.]— Oarboniainff  Wool.— The  following 
method,  nsed  on  a  large  scale,  may  be  of  interest 
and  help  to  "  Fibre.'*  The  raj^s,  consisting  of  a 
mstoxe  of  wool  and  cotton,  or  other  yegetable 
fibre,  are  steeped  in  a  oold  solution  of  smphnrio 
aoid,  10*  Twaadle,  imtil  thoronghly  w€t.  Exoess 
of  aoid  is  then  removed,  either  by  squeezing, 
pressing,  or  in  a  hydro- extractor,  and  the  matenal 
thoronghly  dried  at  a  temperatore  of  llO**— 120"  G. 
imtil  the  cotton  becomes  cnaired  and  can  be  shook 
tcom  the  wool,  which  is  yerr  little,  if  at  all,  affected. 
Hie  rags  are  then  steepea  in  a  cold  solution  of 
•odium  esibonate  (soda  crystals)  to  neutralise  any 
acid  on  the  wool,  and  finally  washed  several  times 
with  water,  to  remove  excess  of  alkali.  The  last 
wash- water  should  be  neutral  to  litmus  paper. 

W.  A.  G. 

[76367.]  —  Striking  Out  Platea. -- From  the 
accompanying  sketch  I  think  you  will  be  able  to 


«M  how  the  plates  are  struck  out.    All  laps  must  be 
added  on  afier  you  have  marked  out  as  in  sketch. 

E.  A.  A. 

[76367.]— Striking  Ont'  Platea.— Perhaps  the 
following  sketch  will  suit  "Fred  A.,"  as  it  is  the 
method  I  have  used  for  lantern  flues  and  other 
taper  sheet-metal  work.  The  required  shape  is 
dnwnandthe  sides  continued  untU  they  meet  at 


the  point  A,  which  is  used  as  the  centre,  and  with 
compasses  BC£  is  struck  from  it;  then  set  the 
oompassestoBD,  which  is  ludf-way  between  BC 
and  j3  E,  is  marked  six  times  the  distance  B  D  plus 
A  of  B  C,  and  the  edge  as  at  E  is  added. 

H.  BCBIKSOK. 

r76367.]— striking  Out  Platea.— "  Fred  A." 
wul  find  an  easy  way  to  do  it  thus.  Take  a  piece  of 
thick  paper,  or  thin  cardboard,  and  strike,  say,  a 
3in.  aurole  on  it.  Now  strike  one  lartrer,  sa]^,  6in. 
or  8in.,  or  anv  size.  Now  cut  out  ooth  circles, 
taking  care  to  keep  nicely  in  the  linee.  You  now 
have  a  ring  with  a  Sin.  hole.  Now  draw  a  line 
from  edge  to  the  left  of  centre ;  now  shift  it  round 
a  little  to  the  right  hand,  and  draw  another  line 
from  edffe  to  the  right  of  centre.  Now  cut  the  piece 
out.  ma  faring  the  two  edges  together,  and  you 
wiU  haire  something  nearly  the  shape  of  your 


sketch.  The  wider  the  piece  yon  cut  out,  the 
smaller  will  be  the  bottom,  compared  with  the  top. 
Now  rivet  the  edges  together  in  their  proper 
relations  to  each  other,  and  you  will  have  an 
article  straight  and  true.  Now  open  it  again,  and 
use  it  as  a  pattern.  Mallett. 

[76360.]— Oildlng  Solution.— Put  ^oz.  96  per 
cent,  cyanide  d  potassium  into  one  pint  of  distilled 
water.  Stand  a  porous  cell  in  the  centre  of  this,  filled 
levelwith  the  outer  solution  with  cyanide-of-potss- 
dum  solution  at  the  rate  of  loz.to  uiepint ;  into  this 
place  a  strip  of  gold  connected  to  cathode ;  hang 
another  !top  of  gold  in  outer  solution  as  anode. 
Plaoe  the  whole  in  a  pot  of  hot  water,  and  keep 
at  a  temperature  of  about  140"  F. ;  connect  up 
batteiy  until  l|dwt.  of  gold  is  dissolved  off  anode. 
The  contents  of  porous  cell  must  not  be  thrown 
awav ;  but  put  one-third  into  the  gilding  solution ; 
bottle  the  rest,  cork  tightly,  and  use  ^m  time  to 
time  as  solution  requins,  replenidiing  with  ovanide. 
If  this  solution  should  give  a  smoky  gold.,  add  a 
little  freih  cyanide,  but  cautiously,  until  you  get  a 
nice  yellow  gold.  If  too  much  is  added,  the  gold 
will  be  red  '*  foxy  "  colour.  One  Daniell  cell  will 
be  sufficient  for  this. 

S.  BoBBBT  BoNinrr,  Electroplater,  &c. 

[76367.]-Slotting  Uetal.— This  would  be  best 
done  with  a  small  circular  saw  (about  I^in.  in  dia- 
meter) running  in  the  lathe,  the  work  fixed  in  the 
slide-rest,  and  the  piece  of  brass  "fed  up"  with 
the  face  to  the  saw,  until  the  saw  passed  about 
i  through— i.e.,  until  the  slot  was  long  enoush,  the 
saw  being  of  such  thickness  as  to  cut  the  slot  the 
required  width. 

Walsall.  F.  Russell. 

[76368.]— Support  in  Water.— "  Golconda" 
has  not  given  the  most  important  part  of  his  ques- 
tion—namely, the  weight  of  the  two  persons  and 
the  material  of  the  pontoons ;  but  if  he  likes  he  can 
reclran  it  up  for  himself  by  simplv  allowing  621b. 
for  every  cubic  foot  of  water  displaced.  If  he 
makes  them  12in.  or  16in.  in  diameter  he  wHl  be  on 
the  safe  side,  and  a  lot  to  spare,  as  16in.  in  dia- 
meter would  support  a  total  weight  of  about 
1,2801b.,  and  only  be  immersed  about  half  their 
diameters. 

Walsall.  F.  Busssll. 

[76369.] -Brazing  and  Soldering.— This  is 
another  question  no  one  can  answer ;  for  our  good 
friend.  *'S.  B.  H."  does  not  say  if  he  intends 
brazing  heads  on  pins  or  the  trunnions  on  100 -ton 
guns.  For  general  work,  up  to,  say,  bicycle  back- 
bones, I  should  advise  him  to  have  a  portable 
hearth  with  bellows  underneath,  and  blowpipe  fed 
from  same  bellows  if  he  likes,  as  he  can  then  apply 
heat  above  or  below  his  work,  or,  what  is  more  ui- 
portant,  both.  I  know  of  no  book  on  the  subject ; 
out  it  is  a  very  simple  matter.  Spelter  (bnss). 
borax,  a  dean  surface,  heat,  and  sense  are  all  that 
he  requires.  F.  Bubsell. 

[76371.] — Qaa-Fumace  Oaaing.- When  an 
inquirer  seeks  for  information,  an  incorrect  and 
misleading  nplj,  such  as  that  of  T.  C.  Smith,  in 
your  last  usue,  is  to  be  regretted.  Asbestos  is  most 
certainly  not  used  in  any  furnace  casing,  for  the 
very  simple  reason  that  it  is  not  only^  very  fusible 
alone,  but  it  also  increases  the  fusibility  of  re- 
fractory clays.  The  materials  used  in  Fletcher's 
gas  furnaces  is  a  mixture  of  refractory  fireclay 
with  twice  or  three  times  its  bulk  of  sawdust ;  both 
are  ground  together  with  a  little  water,  and  rammed 
in  a  mould.  When  dry  the  block  is  burned  in  a 
kiln  until  all  the  sawdust  is  burnt  out,  leaving  a 
spongy  mass  of  fireday.  The  same  mixture,  macle 
with  common  day,  is  used  for  bricks  for  inside  par- 
titians  and  sound-proof  courses,  and  in  addition  to 
its  great  resistance  to  the  passage  of  sound  and 
hea^  it  has  the  very  curious  property  of  aUowiog 
nails  to  be  driven  into  it  without  cracking ;  it  can 
be  sawn,  planed,  and  two  slabs  can  be  screwed 
together  with  common  wood-screws.  999. 

[76376.]— Oeometrloal  Drawing.— I  have  in- 
closed a  sketch  which  I  think  will  explain  itself. 
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Whatever  laps  you  require  for  joint  at  mitre,  and 
pipe  seams,  must  be  added  on  after  being  marked 
out,  as  in  sketch.  £.  A.  A. 

[76373.]— Uoulding  (Hta-Carbon.— What  does 

''W.  L.  B."  want  his  carbon  for  after  he  has 

moulded  it  ?    One  might  say  mix  it  with  Portland 

cement  and  water  and  let  it  set ;  but  the  probabili- 

I  ties  are  that  such  an  answer  would  be  usdess.    If 


he  wants  it  for  dectrieal  purposes  he  can  mix  it  to 
a  stiff  paste  with  su|^ar,  flour,  and  water ;  ram  it 
into  the  mould,  dose  it  air-tight,  and  submit  it  to  a 
red  heat  for  a  couple  of  hours,  when  he  will  have 
something  whidi  Will  answer  first  elaaa.  DomH 
forget  to  whitewash  your  moulds  first. 
Walsall.  F.  BmBsu. 

[75377.]— Blower  for  GHia-Oenerator.— 1  beg 
to  ask  what  size  of  holder  would  be  required  to 
generate  gas  for  one  burner  for  four  hours,  and 
what  land  of  burners,  and  where  to  get  than,  sb 
I  find  the  ordinary  burners  will  not  do  r 

F.  W.  Bmoos. 

[76394.]— Varlcoae  Vaina.— To  "  W.  W.»»-8eB 
reply  to  74907,  July  31.  Quiup. 

[76402J— Harveat  Koon.— Allow  me  to  sng* 
gest  to  lu.  Wake  that  explanations  of  astrononiMl 
phenomena  ireqnire  to  be  osaed  upon  accurate  dsfi« 
nitions.  Slovenly  statements  do  not  bdp  anyons. 
It  is  rathfiRStaggering  to  be  told  that "  the  mooO^ 
path  of  the  moon  in  its  orbit  is  identioal  withtte 
apparent  yearly  course  of  the  sun  called  ths 
Ediptio,"  even  though  later  on  we  find  thslssM 
oozveetion tiiat  "the  moon's  orbit  iM  inoHned 5* 8' 
on  an  avenge  to  the  Ecliptic."  Pray,  will  Hr. 
Wake  favour  us  with  the  extramea  of  indinatioB  of 
which  tids  is  an  avemgeP  Also  it  is  puttliDg  to 
be  told  that  "  the  moon's  motion  in  its  orbit  is  not 
in  the  plane  of  the  earth's  equator,  butindined23|<' 
to  it,'^  and  then  to  learn  subsequently  that  itt 
indination  to  the  equator  xfiay  be  as  much  as  28", 
or  as  little  as  IS^**.  Kr.  WaSke  also  needs  to  be 
informed  that  the  ascending  node  is  not "  that  pdot 
of  the  moon's  orbit  where  it  crosses  the  equator 
going  nortii,"  but  the  point  where  the  mooa'B'crlilt 
crossss  the  plane  of  the  Ediptic  as  the  moon  pssM 
from  the  south  side  of  that  plane  to  the  north.  Hit 
whole  discussion  of  the  matter  is  quite  futile.  Bat 
is  there  not  something  a  little  queer  about  the  state- 
ment of  our  *<  F.B.A.S."  that  **  the  moon  travscM 
the  First  Point  of  Aries  at  evwy  lunation"?  I 
thought  a  lunation  was  a  period,  not  %pcimi  ^f**^ 
and  now  does  his  statement  square  with  tbetw 
that  the  nodes  of  the  moon's  orbit  retrsat  over  a 
whole  dronmf  erenoe  of  the  Ecliptic  in  a  little  mors 
than  18  years?  Sir  John  Herschd  puts  the  matts 
thns:  '*  The  full  moon  which  happens  on  or  nesmt 
to  the  2lst  of  September  is  called  the  Harvest  MooB. 
.  .  .  Suppose  the  full  moon  to  happen  on  that  day 
(the  time  of  the  autumnal  equinox)^  the  sun  is  tiim 
entering  Libra,  and  the  moon  Axtes.  the  foniur 
setting  due  west,  the  latter  rising  due  east;  tfas 
southern  half  of  the  Ediptic  is  then  entirdy  short, 
and  the  nortiiem  bdow  the  horiaon,  and  the  Ed^ 
itself  makes  then  the  least  posnUe  angle  withOs 
horizon.  In  advancing  then  12",  or  one  dsn 
motion  along  the  Ediptic  (or  along  its  own  orn^ 
which  is  not  much  inclined  to  it),  it  willbecoma 
less  depressed  bdow  the  horizon,  and  have,  there- 
fore, a  less  hour-angle  to  travd  over  by  the  dinmal 
motion  after  sunset  the  next  night  to  bring  it  into 
view  than  at  any  other  time.  The  most  faTouraue 
harv^  moon  is  when  the  full  mo<m,  falling  en  tts 
21st  of  September,  happens  at  the  same  time  toDs 
in  the  ascending  node  of  her  orbit,  which  tttt 
coinddes  with  the  vernal  equinox."  ("  OutUass  of 
Astronomy,"  8th  edition,  1866.)  C.  P.  M. 

[76408.]— Organ  Idght.— I  advise  "  W.  S."  to 
use  an  oU-lamp  of  a  special  kind  with  a  paral)Olio 
reflector,  one  of  which  I  use  myself  for  the  purpOM 
he  requires  it  for.  The  SQber  Light  Co. jsO* 
maker,  and  he  can  get  one  at  any  resnectable  ou- 
diop  or  ironmonger^  for  2s.  6d.,  these  lamps  givrng 
a  better  light  Uuui  the  ordinary  reflector  candle 
hmips.  They  look  very  neat,  have  a  fin»  J«*S? 
to  stand  on,  and  a  hole  with  a  dot  inthehandls, 
so  that  the  lamp  can  be  fixed  with  safety  on  a  aiB 
from  the  wall.    Two  can  be  used  with  vxKfun 


lamp  to  a  piano  sconce.    Iplaoe  ««««»''- --—v^,, 
at  the  side  of  my  organ,  and  can  see  to    resa 
with  infinite  ease.     "  W.  S."    can  so  ^laoe  tha 
refiectors  until  they  both  focus  on  the  »J»«g- ^^ 

CHAfl.  H.  Fbib^' 

[76411.]  -Weather  Indioator.-Ohloi^  ^ 
cobalt.  S.  BOTMS*. 

n5411.]-Weather  Indicator.— The  chemW 
solution  ii  cobalt  chloride  dissolved  m  water,  inj 
paper,  or  other  material,  is  saturated  with  wai, »» 
thS^dried.  Itmerdyacte  bvgroswpwalgv  ^ 
diows  nothing  more  than  a  variation  in  the  amouni 


of  moisture  present  in  the  atmosphere 


H.  EbbaOS. 


[76412.]-Bnmt-wood  Work.-Thej^o*"f5, 
tioned  by  "  Foghorn  "  is  known  as  "  P«*"^f  ^ 
and  if  your  correspondent  is  in  ^^f^^J^L^ 
obtam  tools  for  it  and  every  inf ormata^  *  i  do  iSt 

Ohaxbsbs. 


a  shop  in  Queen  Victoria' 
remember  the  name. 


Mas. 


[75412.]-Bumt.wooa  Work.--T^  woA  ^ 
be  done  ty  small  iron /rods  shaped  "*;\y^A^ 
but  the  difficulty  of  keieping  them  «»-5,^JS«t 
holding  them  is  very  gSat.    There  u  »  ooa^*"***^ 
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typBitw  AdvertlMd  in  the  Sale  Ck>lmim  thia  week. 
A  «DftU  indlAnibber  ImUows  biowi  air  through  a 
battle  contaiiiiiig  beoaoUneu  theooe  the  air  oha^^ed 
wSHk  benaoliae  rmpowt  soea  through  a  flexihie  tuheto 
ttthoUoirplatfnnBi  pojatorpanou.  Thepointhaving 
fajthaaomada  red-hot  in  a  ipirit-lampy  ttiebenaoline 
mfout  bana  therttu  and  kema  the  pencsil  at  any 
hirt  between  duUz«d  and  white  heat,  the  blowing 
b«aygitie  or  more  vigorous  aooording  to  the  heat 
rwmed.  The  point-holder  ia  eo¥srea  with  oork, 
tw  being  a  ^ood  non-oonduotor  of  heat.  The 
|ilklimnn  point  la  uaed  for  aketchxng,  shading,  &o.y 
xaeiaetly  the  same  way  as  a  blaoklead  pettoiT. 

S.E. 

[7511^]— Smokeleaa  OoaL— I  have  been  using 
aBUomcite  ooal  for  18  months  for  electrlo  engine, 
wbsdi  is  obtained  from  Swansea,  as  this  is  smoke- 
'  i;  but  ia  of  no  use  in  house,  as  there  is  not  suffi- 
^  draught.  Abchbb. 


[7&(16.1~Z>ynamo  to  Light  Space  16fb.  by 
MfL— To  Itffht  a  workshop  15ft.  by  25ft.,  three  or 
fimr  iaaina  td  lOcp.,  eaoh  taking  about  one  ampere 
tiiS  lolta,  win  be  ample.  A  dynamo  to  work 
ttass  wffl  ooat  about  £3  to  make,  if  home-made. 
Fall  inatnifitiona  for  "**^'"g  suoh  a  dynamo,  with 
iSestnaaona,  &e.,  will  be  found  in  my  book.  "The 
I>7Bamo :  How  Hade  and  How  Used."  Siae  Sale 
Goluma  under  my  name.  S.  Bottoiib. 

[75416.%- Dynamo.— To  light  your  workshop 
you  would  require  a  lOOnsandle  power  madiine, 
wtiA  I  should  reoommend  of  the  **  Manchester  '* 
typsu  Yon  can  purchase  castings  and  fit  them 
joBfealf.  lOIb.  of  22  d.o.o.  wire  on  fields,  and  41b. 
of  20  d.e.0.  Qo  armature,  ahunt-wound,  will  give 
the  desired  result.  Five  incandescent  lamps  (60 
teUs  and  I  ampere)  giving  20o.n.  each  should  be 
mad,  and  machine  dnven  at  2,000  zevs.  per  min. 
Oost  about  £2.  F.  Aflssw. 

[75417.]— Phonograph.— You  can  rivet  on 
pMa-nieceB  without  making  much  difference  to  the 
vedEmg  of  the  motor,  if  the  two  lurftMes  are  quite 
tree,  and  rivets  large^  say  about  Ain.  diameter. 
Ton  might  use  sinfde  cotton-coveied  wire  for  the 
fiaU-iDapietB.  but  I  could  not  advise  its  use  on  the 
SDsatnra^  as  there  is  no  space  to  spare. 

W.  QXLLXIT. 

[75419.]— Aathawi.  —  Has  "Grateful"  tried 
Hmood'a  core  or  citrate  of  caffeine  ?  The  latter 
hs  caa  carry  with  him.  I  have  been  a  sufferer  of 
tte  crwnnlafnt  for  three  years,  and  found  both  give 
■a  ralier,  although  I  am  not  cured.      Ajutsub. 

[75419.1- Anth-ma.— 1st.  Consult  a  good  medical 
an.  2Da.  Eat  nutritious  food,  do  not  over-feed, 
sad  abetain  from  stimahmts.  3rd.  When  a  bad 
ittaok  copiea  on«  you  may  find  relief  by  smoking 
«|pratftaa  made  with  the  dried  leaves  of  thethom- 
Mle  (Datma  stramonium),  sold  under  the  name 
«l  Ugarvttea  da  Joie.  S.  Bonosx. 

[75419  and  75455.]— Asthma  ia  a  troublesome 
maptahit^  but  not  very  often  fatal,  unless  com- 
Mbsd  with  other  diseases  of  the  lungs  and  heart. 
Mden  ofaangea  of  temperature  must  be  avoided. 
Tbediet  must  also  be  attended  to,  and  on^  light 
md  nourishing  food  taken,  and  the  bowela  kept 
Cm0^  opflD.  There  are  several  remediea  whioh 
■tf  beoied  during  the. paroxysm  or  to  prevent  it. 
Gm  Savar'a  or  Joy*a  dgarettes  a  fair  trial,  and 
tftecanto  inhale  the  smoke.  Nitre  papers  may 
the  be  msttfuL  Any  of  these  may  be  ordered  from 
aAsoiat.  Delta. 


n5l20O-~Xotor  for  Boat.— The  beat  and  most 
Banfale  motor  is,  of  course,  a  steam-engine  and 
^oilar ;  bnt  you  luffht  adapt  one  of  the  oil-enginea 
»fte  market.  There  is  a  special  type  made  for 
nasli,  arym  might  use  an  electro-motor  and  accu- 
MhlQffB  if  you  have  the  means  of  recharging 
ftn.  I  sihould  be  pleased  to  send  you  sketch  and 
teription  of  a  simple  oil-engine  if  you  intend 
■*•"* — '  one  yourself. 

T.  C.  Skxth. 


[75I20.]—Votor  fbr  Boat.— A  boat  is  bemg 
mtmeted  of  mahogany  25ft.  long,  and  fitted 
«i&  a  battery  that  can  be  rechargra  in  half  an 
tsar.  The  aolution  costs  8d.  per  gallon.  An 
vdsr  has  also  been  given  by  the  Government 
te  lannchea  1H.P.  for  12  hours.  I  hope 
Aorily  to  show  a  smaO  one  at  work.  An  electro- 
■flter  baa  been  invented  which  can  be  attached  to  a 
^0  boat  in  a  few  minutes,  or  taken  off.  Hot-air 
tta jpstroleinm  engines  are  also  coming  Into  use  for 
■aa  boats.  E.  B.  Daueb,  Aasoclnst.  £.£. 

J75l21.]~I>ynanio  to  run  16o.p.  Itampa  In 
■jilaB.— To  8.  BoTiora.— Premising  that  it  is  very 
vanil  to  run  incandescent  lamps  in  series,  I  give 
tts  fallowing  proportions  of  wire  as  suitable  for  this 
fonlar  pinpoee  on  vour  dynamo.  Wind  the 
^mtan  with  51b.  No.  24.  Thisona  ring  or  drum 
ytaie  (you  do  not  say  whioh  youra  is)  will  give, 
lUaoimal  need  of  about  1,250  revs,  per  minute! 
WTOIts,  and  have  a  reaistance  of  9  omns.  Wind 
■*JwM  magneta  frith  lOlb.  No.  26,  and  connect  up 
A  mat  with  the  brushes.  This  dynamo  should,  if 
JWAt  Bada^  and  thoroughly  weU  insulated  (and 
^  ■  Ibe  pout  that  renders  the  high  voltage 


required  for  junning  the  incandescent  lamps  in 
series  so  risky  and  inconvenient),  light  9  lamps  of 
16c.p.,  each  taking  48  volts,  and  0'9  ampere.  The 
dynamo  will  take  nearly  {H.P.  to  drive  it. 

S.  BOTTONS. 

[75423/| — Bleotrio. — Hie  emst  you  mention 
results  from  tibe  zinc  not  wearing  uniformly, 
which  allows  the  deposit  of  crystals  thereon. 
Bemedy,  weaker  solution,  or  amalgamated  zinca. 

F.  Afizsw. 

[75423.]— Blectrio.—The  white,  hard  substance 
which  formed  on  the  asincs  of  the  battery  was  caused 
by  the  salammoniac  solution  being  too  strong, 
llierefore,  the  surest  preventive  would  be  to  use 
less  when  charging^  the  cells.  You  will  do  no  harm 
by  acraping  the  zmcs  when  corroded  by  the  sal- 
ammoniac;  but  the  battery  will  be  cMen  away 
sooner  than  by  having  lesa  strength  of  salammoniac 
solution.  Alfbed  Tjltlo&. 

96,  Plough-road,  Wandsworth,  S.W. 

[75423.]~Blectrlo.— The  white  substance  found 
on  the  ainc  is  chloride  of  zinc,  and  i»  formed  while 
the  cell  is  being  used,  owing  to  the  zinc  dissolving 
in  the  solution  of  salammoiniac,  forming  two  gases, 
hydroeen  ana  ammonia,  and  thia  substance,  zinc 
chloride,  which  deposits  itself  on  the  zinc,  there- 
fore prevents  the  action  of  the  salammoniate 
on  it,  which  provea  UJtaX  to  the  working  of  the 
batterv.  Practically,  this  cannot  be  prevented.  I 
should  advise  "I^eumas"  to  clean  zincs  and 
carbons  once  in  three  or  four  months  if  bell  is  uaed 
much.  No  Sia. 

[75424.]— Plating.— Sflver  may  be<<stripoed" 
from  old  ^ated  goods  by  placing  them  in  hot  sul- 
phuric add  in  which  a  few  crystals  of  saltpetre 
nave  been  dissolved.  The  silver  is  recovered  from 
the  above  solution  ^7  precipitating  with  common 
salt.  The  chloride  'of  'silver  thus  formed  must  be 
well  washed  and  dried,  when  it  may  be  fused  with 
a  Uttle  saltpetre  as  a  nnx. 

Brighton.  T.  C.  Sxixb. 

[75424.]— FUting.— Strip  the  old  eleotro-pUted 
articles  with  solution  made  as  follows : — Sulphuric 
add,  to  whioh  ia  added  a  few  crystals  of  saltpetre. 
Supposing  ^u  want  one  pint  of  strippine  aolution, 
take  one  pmt  of  sulphuric  add,  to  this  add  aiz  graina 
of  aaltpetre.  This  solution  must  be  contained  in  a 
vessd  sueh  as  the  porcelain  evaporating  dish,  or 
add-proof  stoneware;  the  stripping  solution  must 
be  warmed  and  kept  warm  ouring  the  stripping 
operation.  The  artidea  to  be  stripped  are  placed  in 
this  solution,  and  moved  gently  about  now  and 
a^ain  until  the  silver  haa  disappeared.  If  the  solu- 
tion doeo  not  act  fairly  quick,  add  cautiousl  v  a  few 
more  grains  of  saltpetre.  Start  with  a  small  artide 
first,  and  when  you  think  the  pickle  has  done  its 
work,  remove  and  plunge  in  watisr ;  then  examine. 
You  will  soon  percdve  n  the  work  is  done.  Don't 
let  it  remain  in  the  pidde  too  long :  otherwise  the 
surface  of  the  artide  under  the  mate  will  become 
very  much  pitted.  Care  must  be  taken  of  the 
dothea  and  nands,  as  this  preparation  is  rather 
dangerous  to  both.  Use  copper  wire  to  sling  each 
artide  for  immersion.  To  recover  the  silver  from 
stripping  solution,  dilute  with  water  to  about  three 
times  its  quantity.  To  this  add  sora^  of  zinc  or 
hydrochloric  add.  By  this  means  the  sdver  will  be 
thrown  down  out  of  solution  as  a  medpitate  which 
can  be  fused  with  carbonate  of  soda. 

S.  BoBBBT  BoaNBY,  Bleotro-PlateT,  &o. 

[75425.J— Ooal-Duat  Brloka.— The  bricks  seen 
by  ^our  correspondent,  G.  Biley,  were  probably 
"briquettes,"  as  his  letter  describes  them  ezaotlv. 
I  think  they  are  patented,  as  I  have  seen  tiiem  sold 
under  the  name  of  "patent  sanitair  fud."  There 
is  a  manufactory  at  OossaU,  near  Nottingham,  but 
I  do  not  know  by  whom  they  were  patented. 

Wx.  Chucbsbs. 

[75426.]— Dynamo.— Type,  Manchester  or  Sim- 
plex. A  machine  giving  lO  amps  at  55  voits  most 
suitable.  Armature,  cogged  ring.  These  are  better 
suited  for  amateur  construction.  F.  Aszbw. 

[75426.]— Beat  Form  of  Dynamo.— The  best 
dynamo  for  electric-lighting  purposes  is  undoubtedly 
one  having  a  drum  armatun  running  between 
normal  pole-pieoesy  as  in  the  Kapp  or  Alliance 
tjrpes  (not  consecutive  poles).  Poles  upwards  are 
better  as  regards  freedom  from  leakage  of  masetism, 
since  when  the  poles  are  downwards,  and  they  are 
near  an  iron  base-plate,  there  is  great  loss  from  this 
cause.  Poles  downwards  are  better  as  regards 
freedom  from  vibration.  S.  Borroms. 

[75429.]— Bleotrio  Lighting.— Unless  yourdiop 
is  but  Oft.  square,  your  two  8c.p.  lampa  are  uaelees  foo* 
the  nurpose,  twenty  sudi  lamps  being  nearer  the 
mark ;  and  to  attempt  to  light  these  by  any  primary 
battery  at  present  in  the  market  would  be  madness. 
Leave  dectric  lighting  on  a  large  scaleakme,  unless 
you  can  lay  down  a  dynamo  and  engine  for  the 
working  thereof .  F.  Abkew. 

[75429.]— Eleotrlo  Lighting.— You  can  do  this 
best  and  cheapest  by  a  dynamo ;  but  presuming 
you  must  get  a  battery,  your  best  plan  wiJil  be  to 
employ  double-finid  diranio-add  cells,  with  a  little 
ohlorale  of  potash  added  to  the  chromic  add,  to 


increase  its  staving  powers.  If  you  run  the  two 
lamps  in  paralld.  and  are  using  25 •volt  lamps, 
13  quart  cells  wiQ  be  snffident.  The  fluids  to  oe 
used  are :  dilute  sulphuric  add  1  to  12  of  water,  in 
the  zinc  compartment;  and  a  solution  of  3oz. 
chromio-add,  3oz.  sulphuric  add,  ^z.  dilorate  of 
potash,  to  each  phit  of  water  in  the  carbon  oompart- 
ment.  The  solution  will  cost  about  3s.  for  each 
charge,  whidi  will  last  about  eight  hours. 

S.  BoTTomi. 

[75429.1— Bleotrio  Lighting.— Should  adviae 
this  querut  not  to  attempt  lifting  his  lamps  by 
primary  batteriee,  being  very  ezpenmve,  to  say 
nothing  of  the  trouble  of  dianging  solutions,  deaa- 
ing  connections,  &c. 

Twickenham.  J.  J*.  B. 

[75431.1— Calculating  Speed.- Multiph^  apeed 
required  vo  be  produced  by  the  diameter  of  dnven 
pulley ;  divide  inr  speed  of  line  shaft ;  result  will  be 
diameter  of  drivmg  pulley.      Bbitish  Bxtlldoo. 

[75431.]— Oaloulating  Speed. —To  obtain 
diameter  of  driving  puUey — 

dia.  of  machine  pulley  x  rev,  of  machine  per  min. 
^  '  revs,  of  shaft  per  min. 

To  obtain  revs,  of  shaft  per  minute — 

dia.  of  machine  pulley  x  revs,  per  min. 

dia.  driving  puUey. 

Thus,  supposing  dia.  of  pulley  on  machine  is  Sin., 
making  2oO  revs,  per  min.,  and  shaft  80  reva.  per 
min.,  then— 

3  X  250 


(2) 


(1) 


80 


m  9|in.  m  dia.  of  driving  pulley. 


(2)  iiL|50  .  W  j^  g  .  gQ  j^^        nii^ 
9|  75 

Twickenham.  J.  J.  B. 

[75433.]— Defeotlve  Magneto  Kaohine.— To 
Mb.  Bottosb  OB  OsKKSS.— The  coils  should  be  so 
connected  to  each  other  that  the  wire  in  passing 
from  one  bobbin  to  the  other  should  form  a  letter  CO. 
The  two  free  ends  of  the  wire  should  connect,  one 
to  one  end  of  the  spindle  and  one  to  the  other,  it  the 
machine  is  a  medical  or  shocking  machine ;  or,  one  to 
one  cheek  and  the  other  to  the  opposite  chedE  of  the 
commutator,  if  the  machine  is  a  continuous-current 
magneto.  See  my  book  "  Blectrical  Instruments  " 
for  f idl  details  and  illustrations  of  mode  of  con- 
struc^g  these  machines.  S.  Borroirs. 

J 75433.]— To  Xr.  Bottone  or  Othern.— If  yon 
I  give  fuller  details  I  can  no  doubt  put  yon 
right,  bnt  with  present  meagre  description  it  ia 
impoesihle  to  say  what  is  wrong.         F.  Anacw. 

[75434.]— Aoonmulator.-To  Mb.  Bottomb.— 
You  will  do  well  to  refer  to  my  book  "Blectrical 
Ingtrumenta."  Procure  four  21b.  plum -jars. 
Procure  also  dght  plates  of  sheet  lead,  2ft.  long, 
6in.  wide.  Soore  these  all  over  with  dose  lines  uy 
means  of  a  bradawl  or  other  sharp  point.  Hake  a 
paste  of  red  lead  and  oil  of  vitriol  about  as  thick  aa 
putty.  Fill  in  the  scoring  vrith  this  paste.  Lettha 
plates  dry  ma  warm  place.  When  dry,  put  one  plate 
on  tilie  taUe,  then  a  strro  of  stout  fiannd  same  aiae 
as  pU^,  then  another  niate,  and  lastly  another  strip 
of  flanneL  Now  roll  up  tightly  into  a  cylinder. 
Serve  the  other  three  sets  alike.  Place  m  giasa 
cells  along  with  dilute  sulphuric  add,  connect  in 
series,  and  charge  by  means  of  six  bichromate  cdls. 

S.  BOTTOHE. 

[75435.]— Fhonograph.—You  will  find  a  reply 
to  a  somewhat  similar  query  aa  your  first  on  page 
436  of  the  last  volume.  The  reason  why  the  atyhia 
iaaet  at  t\>in.  from  the  surface  of  the  mandrd  whan 
putting  pin  in  dot,  iabeoanaethe  wax  evlindara  can 
be  used  until  they  are  between  |in.  anil  <^ui.  thick, 
and  therefore  the  stylna  must  be  aUe  to  i^proaeh 
within  tiiat  distanoe  of  the  metal  surface.  In 
uaingthiokBr  ^linden  the  stylus  can  of  couraebe 
raised  by  the  adjusting  screw  until  thjs  pin  touchea 
the  end  of  the  slot.  If  you  care  to  write  to  me 
direct,  you  will  find  my  address  in  the  Bxdianga 
Column.  W.  Gxllbit. 

£75436.]— Kagio  Squares  (Kaaik  Variety). 
— ^1  anawmd  this  question  (or  a  similar  ene)  in  the 
«*E.  M."  for  Oct  10, 1890,  p  150  (72393),  and  gave 
a  spedmen  of  a  naaik  square  of  30  cells  (i.e.,  a  six- 
square),  wiilt  the  summation  of  312.  Nasik  squaiea 
of  6  cannot  be  made  to  sum  the  number  HI,  becanae 
l4.2^3  +  4-f5+6«21,  which,  being  an  odd 
number,  ia  indivisible  by  2,  an  important  factor 
of  6.  If  the  querist  desires  to  know  how  to  oon- 
struot  nsdk  squaraa  of  6,  with  summations  greater 
than  HI,  I  wul  tell  him  on  his  sayiog  so. 

T.  S.  B. 

[75436.]— Naaik  Squarea.— The  series  in  the 
second  and  fif^  columns  clearly  have  a  diilerence 
a  9,  aa  can  be  seen  by  the  subtraction  of  the  totals 
one  from  the  other.  For  120  f  102  »  222;  there* 
fore  the  two  o^^y""*  together  eontain  the  li^t 
figurea,  and  120  -  102  «  18.  which  divided  br&e 
number  of  oolumna  «  9,  ana  adding  each  oolumn 
and  each  row,  we  find  2  36  ^  «  666.    Fromthiait 
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ii  obrions  that  a  nasik  aquare  of  36  odli  ii  poasfUe 
tithe  oolamnB  add  up  to  111,  and  there  are  alio, 
oonaeqiitfitly,  the  ooneet  numben  in  every  row, 
hnt  not  in  erezy  oolnmn ;  for  let  each  oolnmn  be 
represented  by  a,  b,  e,  &o.,  and  eaoh  row  by  m,  n,  0, 
Ac,  then  dearly  2  o",  b^,  &c,^  to  #> 


■/ 


36 


abedef 


V^9; 


mnopq 

andif  a  -  8,  6  «  21,  0  •  22,  dm  11,  and  0  •  33. 
then  S  a  bcd4f  «  m  .  16.  Tnerefore  16  ahould 
be  anbetttnted  for  25  in  the  square  made  bv 
* '  Arithmetic' '  The  same  reasoning  o4n  be  appUea 
to  the  fifth  oolnmn,  for 

aceaimilar  functions,  and  in  the  fifth  column  25 
must  be  substituted  for  16,  and  16  for  25  in  the 
second  column ;  the  ratio  of  changes  in  the  two 
mag|iiitude8  being  eoyemed  by  the  same  function, 
reuun  the  same  Talue.  If  we  add  the  -variable  to 
the  index,  and  divide  by  a  hypothetical  index,  say— 

3gg«  •\-  1 

«  -f-  ly 

y  and  Mneutraliae  each  other;  thus— 

toiTi  -  y  +  «  -  ni  *. 

The  nasik  square  of  36  cells  will,  therefore,  appear 


/i 


8 

19 

24 

35 

10 

15 
34 

2 
31 

3 
26 

21 
22 

23 

• 

7 

12 

14 

27 

29 

13 
20 
26 

18 

36 

5 

11 

9 

4 

16 

32 

30 

33 

1 

17 

6 

28 

In  this  diagonals,  rows,  and  columns  will  add  up 
to  111. 
Sneintor  Bale.  S.  J.  Bxtetov. 

[75437.1— Hot  Water.— Your  pipes  from  the 
top  of  hot- water  dstem  to  bath  and  smk  ace  either 
stopped  up  with  dirt  or  otherwise  air-bound. 
Examine  pipee  and  see  if  there  are  any  ^ps ;  if  so, 
pat  straight,  connect  force-pump  to  top  end  of 
exhaust,  open  bath  and  sink  taps,  and  fbcce  water 
through.  Bttsbbll. 

[75437.]— Hot  Water.— In  your  sketch  where 
pi||e  is  fixed  in  top  of  hot- w^ter  outem,  pipe  projects 
inside  of  cistern.  Keep  it  flush  with  inside  of 
cistern,  and  cany  your  steam  pipe  straight  up 
through  roof  or  aionff  side  of  dumney  sta^.  In 
sketch  pipe  is  turned  aown  into  cold-water  dstem. 
Does  the  end  of  pipe  dip  under  water  as  it  is  the 
only  air-pipe  you  have.  Ex-IIugraoxo. 

[75439.1— Sorew-Outtinr.— The  exact  depth  of 
thread,  at  the  rate  of  24  threads  per  inch,  is  *053, 
and  the  diameter  at  bottom  of  thread  on  a  fin. 
tap  is  -697.  The  proper  number  of  threads  for  fin. 
is  ten,  the  depth  is  '184,  and  the  diameter  at  bottom 
of  threads  is  -566,  Whttworth  standard. 

Habbt. 

[75439.]— Screw-Outtinff.—'*  Fossil  *'  no  doubt 
refers  to  a  thread  of  WhitwOTth  form ;  but  he  seems 
to  be  unaware  what  that  form  is.  To  produce  it 
the  tool  must  have  an  angle  of  55%  ana  have  its 
point  rounded  so  that  the  ^tepth  of  the  thread  to  be 
out  will  be  reduced  by  4th,  the  thread  is  out  to  sudi 
a  depth  as  to  leave  the  top  of  thread  of  such  thick- 
ness as  wHl  round  to  the  same  form  as  tool  point 
above  described.  The  depth  of  thread  is  thua  {rd 
that  of  a  sharp  thread  of  same  angle,  and  is  '64  the 
pitdi.  A  tap  with  a  pitch  of  lin.  will  be  1  •28in.  less 
m  diameter  at  bottom  than  at  top  of  thread.  To 
find  the  size  at  bottom  of  thread  for  any  tap  of  finer 
ttiread,  divide  l*28in.  by  the  pitch,  and  subtract 
quotient  from  diameter  of  tap.  Example : —1  '28in. 
•f  24  «  -053,  •75in.  •  -053^.  •  •697in.  which  Sm 
diameter  of  your  tap  at  bottom  of  thread. 

Bbitzsh  Bxtixdoo. 

r75441.1— Sparking  Dynamo.  —  Consecutive 
pole  machines  do  certainly  spark  more  than  normal 
pole  machines,  because  there  is  generally  a  little 
mequality  in  the  field.  The  low  resistance  of  the 
outer  drcnit  in  a  shunt  machine  would  not  cause 
sparking— rather  the  contrary.  I  do  not  think  that 
higher  voltage  lamps  would  improve  matters,  and 
carbon  brushes  will  soon  short-circuit  the  commuta- 
tor sections.  Try  copper  gauze  laid  flat  on  com- 
inutator,  not  endwise,  and  report  results. 

S*  BonoiTB. 

[75443J— Bepairlng  Inoandeaoent  Lamp. — 
To  ^B.  BoTTOim.— Make  up  a  Daniell  cell  large 
-enough  to  take  the  lamp  m  the  copper  compart- 
ment ;  connect  up  the  ainc  to  the  unbroken  loop  of 
"the  lamp  by  twisting  a  piece  of  fine  copper  wire 
vouad  it ;  cover  this  oonneotioii  over  with  a  dab  of 


wax,  or  any  other  non-conductor,  being  moat  care- 
ful to  leave  the  enda  of  the  loop  that  ia  broken 
perfectty  dean.  Now  immerse  the  broken  loop 
portion  into  the  copper  sulphate  solution.  A  nice 
little  knob  of  copper  will  soon  form  on  the  ends  of 
the  broken  loop.  When  this  is  big  enough,  remove 
the  lamp,  and  disoonneot  it,  wash,  and  solder 
neatiy  a  fine  oopper  wire  loop  to  the  knob.  This  ia 
the  best  way.  *  S.  BonxurB. 

[75444.].— Snlphurio  Aoid  for  Aooumulators. 
—It  matters  litUe  whether  it  is  prefMred  direct  from 
sulphur,  or  indireotty  from  pyrites.  The  bast 
rough  teat  for  the  undiluted  add  is  its  spedflo 
gravity,  which  should  be  1*840.  The  specific 
gravity  of  the  add  when  mixed  with  water  for  use 
should  be  1*21.  S.  BonovB. 

[75445.]—  Abyaslnlan  Pomp.  —  Depends  on 
what  supply  of  water  you  get.  I  know  a  pump 
driven  into  gravel  that  has  never  been  abort  in  the 
driest  summer.  Ez-Mbghanic. 

[75445.]— Abyaainlan  Pomp.— An  Abyssinian 
tube-well  would  paaa  through  the  strata  mentioned 
well  enouffh.  Depth  attainable  would  depend  en 
strength  of  tubes  and  quality  of  ground ;  success  as 
an  artesian  well  depends  entiruy  on  whether  the 
beds  ara  water-beuring  or  not.  In  favourable 
ground  the  smallest  useful  sixe  (liin.)  can  be  sunk 
upwards  of  200ft ;  but  per  contra  a  oomparativdy 
thin  layer  of  hard  rock  would  damage  shoe,  or  stop 
progress.  The  t<m  water  from  the  quicksand  would 
prooably  be  unfit  for  drinking  purposes,  and  if 
^*  Abyssinian  "  wishes  to  go  deeper  for  purer  water, 
he  had  better  obtain  opinion  from  a  geological 
expert  before  he  is  involved  in,  perhaps,  reaultlesa 
expense.  Gravd  or  coarse  sand  are  perhaps  the 
best  to  drive  to  for  screening  purposes. 

WSLL-BOBBB. 

[75448.]— Slectrolyaia.-Hang  two  platinum 
plates  in  your  aolution,  connect  one  to  thepodtive 
and  the  other  to  the  nc^tive  poles  of  a  dynamo  or 
batteiy ;  the  gold  or  silver  will  be  depodted  on  the 
plato  that  is  connected  to  the  negative.  I  do  not 
think  that  it  is  posdble  to  recover  all  the  metal 
from  a  cyanide  solution  by  dectrolysis.  Why  not 
predpitate  with  add  in  the  usual  way  ?  Ton  wtU 
find  it  much  the  cheapest  and  simplest  way. 

Brighton.  T.  C.  SmTK. 

[75449.]  —  Inoandeaoent  Ijamp.  —  Tou  can 
break  away  the  glass  round  the  platinum  with  a 
small  pair  of  pliers,  taking  caro  to  break  only  a 
small  portion  away,  and  then  solder  a  small  piece  of 
wire  on  to  platinum  tip.  Tou  must  be  very  care- 
ful, and  not  get  the  soldering  iron  too  hot. 

G.  T.  W. 

[75449.]— Ineandeaeeat  Lamp.— By  filing, 
carefully  remove  a  litUe  of  the  glass  from  the 
broken  leading-in  wire.  Take  a  piece  of  fine 
platinum  or  copper  wire,  and  tin  one  end  with  a 
little  Bolder.  Now,  put  a  litUe  diloride  of  zinc  on 
the  platinum  wire  of  lamp,  and  hold  the  tinned 
piece  in  a  gaa  fiame,  toudi  the  lamp  wiro  with  the 
former,  and  let  the  solder  set  Cut  off  to  about 
iin.,  and  job  ia  done,  after  turning  up  this  attach- 
ment into  a  ring.  It  is  a  job  which  requires  care, 
but  easily  done  oy  a  jeweller  or  those  used  to  small 
soldering.  F.  Aszbw. 

[75449.1— Inoandeaoent  Lamp.— Make  up  a 
ceu  as  follows : — Place  a  porous  pot  containing  a 
zinc  rod  in  an  outer  jar  of  glass,  charge  the  jar 
with  solution  of  oopper  sulphate  and  the  porous  pot 
with  water  10  parts,  sulphuric  add  1  part.  Attach 
your  lamp,  by  means  of  the  unbroken  wire,  to  the 
zinc  rod,  and  place  in  sudk  podtion  that  the  broken 
wiro  just  dips  in  the  sulphate  of  copper.  Let  stand 
until  a  oopper  bead  has  oeen  deposited  to  which  the 
new  wiro  must  be  solderod. 

Twickenham.  J.  J.  B. 

[75450.]— Fire  Balloon.— Have  made  a  number 
of  theae  m  the  following  manner : — Proouro  aome 
thin  tissue  paper  (it  may  be  coloured  with  advan- 
tage), cut  it  into  piecea  the  shape  of  the  peel  taken 
off  the  quarters  of  an  orange  and  as  long  aa  the 
balloon  u  to  be  hish.  Five  of  these  will  probably 
be  required  for  each  balloon.  Now  lay  two  of  theae 
flat  on  the  teble,  the  under  one  projecting  about 
half  an  inch;  paste  this  edge  round  lighUy,  and 
fold  over  on  the  top  sheet.  Continue  thua  until  the 
five  are  joined  up,  when  the  two  remaining  edges 
must  be  pasted  in  same  way.  Let  dxy  and  put  top 
on,  which  will  not  be  voy  large  if  the  sheete  have 
been  neatiy  joined.  A  light  wiro  ring  must  now  be 
sewn  on  the  bottom  to  cany  the  sponge.  In  cutting 
out  the  pieces  lay  aeveral  aheete  togetiier  and  out 
same  time  so  as  to  insuro  their  all  being  same  dze; 
also  have  the  paate  thidUah,  or  the  seams  will  be 
soaked  through  and  the  bsdloon  will  not  fill  out 
properly. 

Twickenham.  J.  J*.  B. 

[75450.]— Fire  Balloon.— Say  it  is  requited  to 
make  one  about  4ft.  high.  Gut  out  ten  canoe- 
shaped  segmente  of  white  or  coloured  tissue-paper ; 
tiieir  lengtii  may  be  one-fourth  longer  (5ft.)  than 
the  height  of  the  balloon,  and  tiieir  greatest  width, 
which  must  be  one- third  from  the  top,  may  be  one- 
siztii  of  their  length   (lOin.)    The  bottom  end 


should  be  one-third  of  the  greatest  width  teoad 

(3|in.)  to  form  the  mouth.  Gut  these  segments  ^ 

\ttt  on  both  Bidet  to  allow  for  seams.   This  wiD 


(Sjkii 
vridi 


join  them  first  in  pairs,  and  then  two  pairatogdhsr, 
to  aave  time,  aa  eadi  seam  must  be  allowed  to  drr 
beforo  continuing.  Paste  a  droular  piece  of  cam 
about  2in.  in  diameter  inaide  the  balloon  at  the  top, 
and  let  thia  have  a  loop  of  thread  attached  u  a 
meana  of  suspension  durmg  infiation.  The  mouth 
will  requin  distending  with  a  riiig  of  thin  wnt^ 
kept  in  place  by  pasting  round  inside  and  tuniBg 
up  the  paper.  This  img  should  have  two  wiivs 
strotchea  across  at  right  angles  to  each  other,  at 
the  centra  of  which  ia  attached  a  piece  of  sponge 
aaturated  in  methvlated  spirite,  the  balloon  Ming 
previously  inflatea  over  a  tin  vesad  containiiur 
Durning  rags  and  spirit.  The  proportions  wdi 
enable  "  J.  B."  to  msLxe  other  sizes  if  desired. 

H.  Ebbaox. 

£75452.]— Baron  OeUa.— To  Mb.  Bottoms  or 
"  oxoxA..'^— I  have  no  personal  acquaintance  with 
thia  battery,  and  conaequentiy  prefer  not  to  sifs 
advice  on  a  subject  in  wmch  I  may  be  onlyleamng 
astray.  S.  Bomn. 

[75455.]— Aathma.— See  my  reply  to  75419. 

8.  BOTTOHS. 

[75456.]— Lighting  I«amp  for  Short  Inter- 
▼ala.— To  S.  BoTTONX.— Supposing  you  want  oafy 
a  5o.p.  lamp  of  about  8v.  for  periods  not  ezoeedisg 
bve  minutes  at  a  time,  with  long  intervals  between, 

?ou  will  find  a  dosen  E.S.  dry  cells  will  give  satii- 
aotion.  When  they  aro  apent  they  can  ba  re- 
charged, like  aooumulatOTB,  by  connecting  up  to 
dynamo  or  primary  battery ;  but  if  not  overwonsd 
they  will  serve  your  purpose  for  dz  montfaa  at  a 
stretdi  without  requiring  recharging. 

S.  BoTTonL 


Ms.  S.  P.  SnczsE,  an  engineer  of  BuffalOjN.7., 
daims  to  have  disoovered  a  method  of  making  ios 
by  meana  of  «i^ii*win*-ti"g  gas,  which  ma^  be  re- 
turned to  the  mains  after  use  without  detenoratum. 
By  ezperimente  in  the  worka  of  the  Frovindd 
Qas  Company  at  International  Bridge,  Ontsrio, 
he  produced  a  temperature  of  80°  bdow  aero  by  the 
use  of  water  and  gas  only,  without  chemicals. 

Oyoling  and  Health.—"  Health  and  happinea 
for  the  middle-aged  "  is  the  theda  we  set  out  to 
prove.  The  diief  trouble  of  the  avurage  middle- 
aged  man  of  the  City  dan  ia  what  is  known  ai  a 
"duggiah'*  or  "torpd"  liver.  We  need  nd 
enter  into  any  of  the  nicetiee  of  pathology  hem; 
the  man  in  the  street,  as  well  aa  the  doctor,  hss  a 
fairly  dear  idea  in  ms  mind  of  what  is  meant  by  a 
doggish  liver.  Now,  the  bieyde  or  the  tneyds, 
when  properly  used,  converts  Uie  duggiah  into  «i 
active  liver— and  that  in  double  quick  time.  It  u 
quite  easy  to  understand  why  thia  diouldbeio. 
The  duggiah  liver  is  the  Uver  in  whidi  thebkKd 
dreulates  too  dowly,  and  remaina  too  long  bef orstt 
is  passed  forwsdrd  into  the  lung  drculation.  The 
effect  of  cycling  upon  the  liver  ie  the  same  as  that  d 
flooding  a  still  and  stagnant  lako  with  innumerajda 
mountain  atreama  after  a  heavy  rainfall.  The 
whole  of  the  water  in  the  lake  ia  violentiy  °^^ 
and  the  outflow  at  ite  lower  extremity  ii  uioeasN 
tenfold.  It  is  predady  this  flooding  effect  whidi  II 
produced  upon  the  liver  by  the  ruining  wnotiof 
blood  from  the  legs  aa  the  result  of  thdr  a^Ai^J|Bfi 
activity  in  pedaUmg  the  bieyde  or  trioyde.  T^ 
stagnant  lake  in  the  organ  ia  moved  ii\  every  part, 
aUits  minutest  ramifj^g  vessels  aro  washed on^ 
and  ite  bQe-seoreting  cells  are  stimulated  by  frsBQ 
Uood.—The  Hospital. 

A  New  Ooalfield  in  Derbyahlre.— Aftsr  a 
moat  prosperous  period  so  f  ar  aa  sinking  ovmjoaM 
aro  concerned,  the  Bamdey  aeam,  or  the  top 
hards,'  will  in  all  probabflity  be  reached  m  W 
course  of  next  week  at  the  new  colliery  bdonging 
to  the  Bolsover  Colliery  Company,  at  Bolsovtf, 
neai: Chesterfldd.  The  event  wiU  mark  anew «a 
in  the  history  of  Bolsover,  which  is  describedM a 
deoayed  market  town  about  dx  miloa  from  Cbeswr- 
field.  Two  14ft.  diafts have  been  put  down  totne 
coal,  which  is  expected  to  be  reached  at  a  depm  a 
350 yards.  Early  in  the  present  week  a deptnox 
346 yarda had  been  reached,  and 75  JMrdsof  mflW 
tubing  had  been  inserted  in  each  shaft,  .^^^f*? 
aro  sunk  on  the  estete  of  the  Duke  of  Portland, 
from  whom  alone  aomething  like  6,000  «»  ^ 
coal  haa  been  leaaad  on  somewhat  e^  tarns. 
The  ahafte  aro  within  about  a  mile  and  a  baa  <n 
tiie  Manchedar,  Sheflidd,  and  Linoolndiire  biw» 
line  whidi  mna  through  Sutton  Park,  ««"•!; 
other  meana  of  communication.  The  I»>f *>^ 
which  no  expense  has  been  ■PV^»,^^^ 
amongst  tiie  flnert  in  England.     Asptend^wj 

of  workdiops,  dores,  Ac,  in  tiie  Q<>^«  ■fyj^ff 
arddteotnuTwitii  a  iai«  dodc  in  the  oentee,^ 

beenereoted.  Already  &  cotteges are njaig o^ 
pleted, and arrangemente  aro  bdng  ?*°f  .'{J^ 
a  nunlber  of  oAera,   so  tiiat  the  district  fa^f 


coune  of  a  few  years  will  be  a  buiy  <»a 
'  ^£ngineer. 


Oct.  9,  1891. 
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fli  wmmlbtra  cud  tUUa  of  fmniea  iohiek  r§main 

'  ybr  /m  liMti  «r<  itiMrUd  in  thu  UaL  amd  if  itiU 
"  art  rtptmtad  /our  wotht  <\/ienffari$m     W«  tnu 
will  look  ooot  tho  U«l,  and  9«nd  what  if^omation 


109^  ▲^jullBff  HIrror  of  Beflector,  p.  510. 
Hm,   Townley'tBlcetrie  Bells,  610. 
Itfit  PirqwtiBg  AflcnmnlAtor  C«Ui  of  Bad  lieftd  and 
lilbArfe,610. 

OviiBlB  Steel,  510. 

ggcetroeeope,  611. 

fifsr  flf<mneii,  511« 

]fiiw»lB6U«.511. 


TBBk.  EzpaoMof  lfail8teunen,p.  SI. 

nifil  Beeteie  l^rmmw^,  n. 

TIML   todBMitioB  ODil,99. 

TSliO.   DetaetiDf  OiliAJute,SS. 

mil   BBaUArBLunp,  9S. 

nvSk  KoU  aad  Gocoa  ICanufftetnre,  SS. 

nor.  Arozide  of  Hydregea,  SS. 

laW.  HkiplLildairiM. 

Wa.  Oamnonwter,  2S. 


QUERIES. 

1-^* 

[7S46^1- Kitroffen  in  Sulpliarlo  ▲old.-Cbn 
lafitiafer giTe  me  a  eiaiple  method  of  ranoring  com- 
I  iMBdi  of  nitrogen  fiom  folphtiiie  acid  without  intio- 
I  Mag  othor  objeotionnble  bodiee  1  Tlie  add  is  xeqoized 
fcrdmolTing  indiffo  in  a  lahotatory  opexation,  so  Ibat  a 
pneM  adapted  fbr  small  qnantiuea,  sar  Uk,  woold 
pHlljoblige.-W.  A.  O.,  Hoddenfleld. 


taCMf  lafoiia  ne  now  an 
voika  witha  diafipnm  if 
hoMfor  photogxaphie 


—Will  some'kind  fdend 
diaphxagm  is  made,  apd 

lary-a  diaphxagm  such  as 

!— SrxL. 

no— Aatronomloal  Drivlnff  Olook.— Will 

ncraQomieal  reader  kindlj  send  a  sketch  of  » 

idnlum  and  escapement  for  a  driTing  dock  for 

eoBtinnona  motion  to  the  telescope  t— BsauLDs. 

^Nftl-Oool  Oluunber  wlthcmt  loa.— A  few 


..,.'*!R7^S»vi  An  iUustxated  axtiele  on  "How  to 
MUts(MdBoom>»  (toheoooled  h7:iee}.  Of  whatuse 
sttt  to  those  who  cannot  procure  loe  without  gxeat 
BBBawBM^ncaeel  I  have  a  room  Tery  similar  to  the 
Mjos  dceoioed,  and  want  to  oonTeit  same  from  an  ice- 
IMA  isto  sn  smmonta-cooled  room  or  any  other  process 
iMylosn  ohtain  like  result  (80deg.  Vah.  in  summer). 
l^npiuuLi  oblige  me  with  illustrated  instructions  on 
WW  to  flool  a  room  without  the  use  of  ice  T— Wag. 

PHP»3  —  Bxaalng  Oopper.— Can  any  of  your 
BBBBoii  readexB  assist  me  m  the  following  matter  I  I 
T^i^iF^  a  copper  tabe  6in.  diameter,  made  of  metal 
>n  thick.  I  have  one  of  Fletcher's  blowpipes  and 
"Mowtt,  atated  to  be  sufficiently  powexful  to  do  this 
«■  of  work,  but  I  am  unable  to  get  up  the  metal  to  a 
JJewt  heat.  Is  it  necessary  to  stop  up  the  ends  of 
^  »d  rf,  »•  with  what  substance!  Will  they 
■■•NMe the  best  composition  of  which  to  make'a  block 
OS  ibkh  to  bxase  smalJer  axticles  t— Blowpips. 

JWI- Makln*  CharoonI  Solubl«.-What 
m  Idoor  add  to  charcoal  powder  to  make  it  soluble 
wvatert  If  aehemioal  is  necessary,  it  must  not  be  a 
Poamooa  one^-TsLitAaA. 

^IKr^**^^®  Aoidtor  Oream  of  Tartar.- 
2JS™  ■«?  «■  a«Mtt  of  tartar  produce  a  perfect 
jWation  of  f rtty  matter  with  a  syrupy  UquidTand 
WW  BQdi  ihonld  be  used  I— Tslhaba, 

.^MM  -  Oztdisinff   SmaU    SUwar.-Gka  any 
-  tdl  me  of  an  easy  method  of  oxidising  small 


pM8r.}-0ontlnantal  >Train».— Will  'some  of  our 
gj»y  aoneopoodento  kindly  say  what;is  the  fastest 
JWTn^  between  Paris  and  HaxseiUes,  the  aT^rage 
9«far  the  whole  rjooxney,  and  the  fastest  portion  of 
«]oiney,  with  avenige  and  maximum-  apeeda  for  that 
i"*"ai-l«oaTiiaajr. 

Jy^l  T  Hot  -  Alr^Engiiie.-Oould  aome  kind 
«BHr  orthe  *'B.  X."  gfre  me  instruetiona  as  to  making 
JJ«M»  power  hot-air  engine,  and  probable  cost !— Hot 

.E!|ftlrlI«lIel2i-OhnreoaL---Can  any  readers  of 
.^,  fi^ioaie  information  on  "crowinr  theMnllMfi 


^iK^iL^'S?^■•**P»  «'  Ll^ht-I  have  bcffun  to 
2j»ftisMAjeet.  and  eneounter  a  diilculty  which  I 
^i  to  obliged  if  aome  of  your  correspoodento  can 
ffr.^^^?**y**^  o'  Iceland  spar  orer  a  black 
SbL*  *?*  ^  P»P«»  7^  the  two  dots  pointing 
S2i -2?  ?  •  JS"*?"  drawn  through  them.  Then. 
ffJLS5?S  **\Ti?*"  through  a  NTcol  prism.  I  find 
jgeamihsNicol  is  rotated  so  Uiat  the  line  Joining  the 
Z!!r!!!='^  P*<ae<^  pIum  at  an  angle  of  M^,  both 
Bhl,*SLSi"^  How  does  this  happen,  if ,  ss  the 
9*^  tM  NIcol  Is  so  constructed  as  to  reflect  oif  the 
^^^y  Md  get  rid  of  it  altogether  l-D.  TaAXUu. 


*aaki  ft  bath  moet  nearly  resemMejea  water! 


salt  be  used,  and  is  not 


Should  anything  besides  i 
borax  too  drying !— W. 

[75474.]— Olook-makiaff-I  would  be  obliged  if  any 
of  your  readera  would  kindly  tell  me  if  it  is  practicable  to 
tuzta  the  braaa  and  steel  for  a  amall  dock  with  a  mandreL 
or  if  a  lathe  is  neoeasary,  and  what  sise  it  ought  to  be  t 
Any  information  would  be  rery  aco^table-^A.  H. 


rdatire  dispenion  of  each,  and  how  the  instrument  is 
applied  to  tne  telescope  1  what  are  its  adTantages  orer 
the  glass  prism  for  star  work  t— W.  S.  P. 

[75478.1— Bubbin.— I  should  be  Tery  much  obliged  if 
some  reaoer  would  give  me  a  xedpe  for  making  a  good 
waterproof  dubbin  for  ahoottng  and  other  boots.  I  Eave 
tried  vazioua  kinds  of  oils,  but  without  much  succesa.— 
0.&  W. 

[75477.]— Bleotrlo  I«l8ht.-To  Ma.  Bonoirx.— Ism 
a  nswsagent,  and  about  to  adopt  the  eleetrio  light  in 
place  of  gas.  I  think  that  eight  langs  of  50  candle- 
power  each  will  meet  my  requirements.  WUl  you  please 
say^l)  What  type  of  dynamo,  and  probable  out-putT 
(S)  SLoxse-power  of  gas-engine !     (81  Brobable  oost  of 


JuatolTatton  complete  T— NxwiAonrr. 

[75478.1— Tea  Oultnre.— Osa  an/  of  vour  readera 
give  me  the  names  (with  publisher  and  pxioe)  of  the  best 
Bcientiflfi  books  on  tea,  oorexing,  if  possible,  the  follow- 
ing: (1)  Origin  and  geographical  distribution.  (2) 
Botanical,  givinr  complete  account  of  all  different  kixMs 
of  teaa,  explaining'  soil  and  climate  required  for  each. 
(8)  Ghemical,  givmg  complete  account  of  constitatifm 
and  methods  of  uialysis.  (4)  Ifianafactnie  of  com- 
msroial  tea,  and  differenoes  caused  by  .diiferent  methods. 
— Toxio  B.80. 


[75470.1— SUde-Valve  8«ttlttff.— 'Vnilsomeofour 
enginMxuig  readers  of  the  "  X JL"  Kindly  give  me  a  few 
hinte  now  to  set  enj^ine  sUde-TalTC  correct^,  say  an 
ordinary  traction  engine  with  link  motion  and  rereming 
gear?  X  have  been  informed  that  I  must  allow'  more 
▼alve  opening  on  back  aide  than  I  do  on  front  aide  to 
obtain  a  cornet  stroke  from  the  eThanst.  Beoentrios 
arexight  on  erank-ahaft^  ao  I  only  set  the  Talve  to  aet 
coneot  on  face.  What  ta  the  rule  laid  down  t  Any  hinto 
yriH  kindly  oblige.— Evowx-Daiyza. 

[75480.]- Astro.  Tel«ioopo.-Would  "F.B.ABV' 
oraome  other  of  your  numerous  readers,  kindly  gire  me 
instructions  how  to  make  an  astronomical  telescope  with 
4in.  object-glass  t  Will  the  following  dimrnisiona  auitt- 
Body  tube,  6ft. ;  eyepiece  tube,  8in.  At  what  distenne 
from  o.g.  ahould  the  diac  with  aperturo  be  placed  in  body 
tabe,  and  at  what  diatance  are  the  eyepiece  lenaee  fixed  f 
Would  a  3in.  achromatic  be  better  than  aiimple  41n.  o.g.  t 

— QAXKLOir. 

[75481.]— Beworalnff  Qear.^A Broilers,  driyenby 
worm-whiMlC;  worm-spindle  dxirea  from  shaft  Dby 
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leather  bands  E ;  1,  9, 8, 4,  pulleys ;  roller  A  winding  up 
a  cotton  doth  from  roller  B.  After  80  reTolutions  of  A 
I  wish  to  rererse,  drawine  A  out  of  gear  and  starting 
roller  B.  After  80  rerolutions  of  B  to  reTerae  again, 
startiag  roller  A.  One  of  the  rollers  to  work  only  at  the 
time,  drawing  the  doth  from  one  roller  to  the  other,  and 
changing  alternately  after  erery  80  rerolutions.  How  can 
I  make  up  reversing  gear  T— Tskbla. 


[75489.]-To  Kr.  Bottone.-!  have  three  lOin. 
square  sine  plates,  with  carbons  equivsJent,  snd  should 
feel  obliged  if  yon  will  kindly  tell  me  how  I  can  get  the 
moet  power— the  three  sines  with  carbons  in  axngle  fluid 
cell,  or  cut  them  up  7in.  by  8in.,  making  IS  odls  to  light 
an  dght-oandlOiJampt  nngie  fluid  cdL  bichromate 
batteiy.- W.  H.  F. 

L75488.]-Xeta]llo  Oompoimd.- Will  anyone  tdl 
me  what  is  the  composltloa  of  the  metUlic  fittings  of 
gasogenes,  and  how  are  they  worked  to  shape  ?  What  is 
the  tensile  strength  of  the  oonpodtion  T  In  other  words, 
what  should  the  thickncas  of  the  aides  of  a  Tcaad  be  to 
withstand  lOOlb.  per  square  inch  internal  pressurot— 

MaxT  YXABS*  SUBSOBIBBa. 

J76484.]-Kll]dnff  Machlnes.-Has  there  been  a 
trial  of  milking  maounea  befoie  any  of  the  great  agricul- 
tural societies  T  Any  information  as  to  these  maohiwes 
will  oblige.-B.  a 

r75485.]-BTnff  OoiL-I  shall  be  gUd  if  some  xeader 
could  explain  to  me  the  mode  of  windmg  a  Bynffcoilfor 
IS  degreee  of  strcngth,  the  RW.O.  of  pximaiy  and 
secondw,  and  the  amount  of  turns  on  coil  for  each  T 
Also  if  the  weconflsrywiro  is  wound  in  the  same  or  opposite 
direction  to  the  primary  t  It  is  the  smallest  tjpe  of 
Byng  coil  I  refer  tob— Jonr  S.  Lawtov. 

[75488;]- Jumper  niM.— I  am  a  proffisioa  ourer. 
This  year  I  continued  curing  through  summer,  but  hsTs 
suffered  great  loss  from  the  jumper  fly  Uyinv  their  eggs 
on  the  hams  whilst  drying.  Gould  say  of  your  cor- 
reapondeate  suggest  aaythmg  to  eo?s  the  faee  of  the 
hams  with— a  non-lnjnriona  matter,  but  which  would 
prerent  their  lighting  upon  or  laying  ^dr  eggs  on  the 
hsms,  which  would  be  a  great  boon  to  a-Bcmaxs. 

(75487.1  —  Beteotiva  Oamara.— THll  any  reader 
kindly  tdl  me  how  to  make  a  aimple  DeteotiTe  camera  to 
carry  IS  quarter-platea.  I  want  it  arranged  so  that  loan 
change  the  platee  easDy  by  pulling  a  knob,  or  something 

[75488.  l-Borew-eattiiiff.— Win  some  eonespoadent 
kindly  iitfoRa  me  what  wheels  would  be  required  to  out 
a  screw  9-16  end  l-8S-i«e..  one  thread  in  0-18  and  l-88faL 
pitch,  leading  screw  of  lathe  |in.  pitch,  or  two  threads  to 
the  inch  I  alao  what  the  reason  is  that 


caliperad  the  screws  of  new  preises,  and  haTS  found 
them  Taxy  as  much  ss  I'^SSin.  from  top  of  thread  to 
bottooL-'B.  X.  Hasdt. 

C75480.1-8tyl6  of  SundiaL-Would  "F.B.A.8.'' 
kindly  tdl  me  if  a  small  tube  through  which  I  can  see 
the  Pule  etar  makes  a  good  style  of  a  sundial  T  How  can 
I  coxieot  for  standard  Pacific  time.  Thero  is  no  map  or 
survey  of  the  country,  and  I  cannot  find  out  ezaet  laL 
and  long.— B.  0. 


[75480.]— Pitch  X*aadliiff  Sorewa.— Wni  somecor- 
re^oodent  kixdly  inform  me  what  the  adTantagea  aro 
(if  any)  of  using  fin.  pitch  leading  screws  on  sorew- 
cutting  lathes.  I  have  mysdf  used  this  dass  of  lathe, 
but  nerer  derired  any  advanteges  orer  the  ordinary 
lathes  fitted  with  fin.  or  fin.  pftdi  leading  eerewi.  I 
have  also  ssked  practical  men'e  opinions  on  this  matter, 
but  I  haTc  nerer  had  a  satisfactory  reason  giTcn  me  why 
such  an  odd  piteh  as  fin.  is  used !— R  B.  HlaoT. 

[76491.]— Spead  Zadloator^Oan  anyone  kindly 
giye  me  any  Infcrmation  concerning  the  construotian  off 
apeed  indicators  sodt  as  I  hare  seen  on  the  dynamos  at  the 
Naval  Bxhibitlnn  t  They  look  much  like  a  Bourdoa'a 
pressun  gauge,  and  have  a  hand  indicating  the  number 
rerdutions  xnade  per  minute ;  they  sre  dxiVen  by  a  bdt 
from  the  diaft  AIm.  Is  there  a  simple  form  of  the 
nstrument  wUdi  I  conla  make  for  myself  t— F.  H.  C. 


[75488.]— Oemont.— I  diall  fed  obliged  if  anyone 
wul  jrire  recipe  for  the  special  cement  used  for  cemeatinr 
the  wman  cream-coloured  raaor  hones  to  dark  slate.    I 


kw  it  mfsitioned  recently  in  a  notice  on  Henes  that  they 
ero  cemented.  I  have  been  on  the  look-out  for  a  cemexn 
for  this  purpose  for  a  long  time— one  that  could  be  applied 
by  a  ,psmt-1muh|  similar  to  Tarnish,  imt  have  failed  to 
find  one  that  will  stand  the  water  test.  Harine  glue  Is 
not  suitable.— O. 

[75488.]-BMlfltaiLoea.-Could  any  of  "  ours  '*  kindly 
suppiv  me  with  a  table  of  the  resistances  and  saf e- 
caxxyag  oapadties  of  iron  wires  T  I  want  to  make  use  of 
some  for  decferiD  light.— BaxLUAsor. 

[75494.1- aiaaa-Blowinr  with  OU-Iiamp,— 
Gould  any  of  our  readers  give  me  particulars  of  the  way 
to  use  ff***^*  in  ttie  place  of  gas  for  the  purpose  01 
glass-blowing  f— AxaTaua  Blowbb. 

[75486.]— Iilft.—I  want  to  make  a  lift  to  run  a  load  of 
about  iewt.  up,  and  at  same  time  have  corresponding 
empte  cage  running  down.  Will  abrother  reader  kindly 
hdpf  Cwnditions  an  these:  The  lift  to  run  fkom 
pound  to  first  floor  fabout  18ft)  and  atop  on  reaching 
floor  lerd  for  unloading,  and.  remain  aafely  there  untu 
unloaded.  I  have  a  gAS-esgine  working  on  the  ground 
floor,  and  f^*^*«g  runa  does  to  propcaed  lift,  which  can 
be  used  for  the  lifting  power.  Hy  diifloulty  la  in 
reycrsing  motton*"— 8.  J.  B. 


^ 


75496.]-To    Kr.    Bottone  or   F. 

buld  double  cotton-covered  wire  do  for  an  induction 
ooil  if  I  paraiBned  it  wdll  What  quantity  of  primary 
would  I  requin  (and  ite  number  B.  W.O.)  to  a  pound  cf 
secondary  mo.  84  B.W.O.  t  What  diameter  and  length 
would  I  make  the  paper  tabe!  Would  it  be  advisable  to 
wtod  the  secondary  coil  in  two  sentJons,  and  how  shall  I 
do  this— hmismitulv  or  vertical^.  I  with  to  use  the 
coil  for  physical  eizeots,  and  as  cotton-oovered  win  is 
mudi  cheaper  than  silk-oovered,  I  could  afford  to  wind 
on  a  larger  quantity  of  it  for  the  seooodsir  coiL  What 
length  <ff  spark  would  such  a  coil  give,  and  what  Is  the 
natnn  and  use  of  the  two  primary  coila  in  large  induodoa 
coils,  such  as  Mr.  Bpottiswoode's !— W.  J. 

[75497.1  -  BCaffnetio  Oxlda.- Osa  any  reader  in- 
form me.iiow  to  make  this  t— Dblta« 

[75488Ll-Blaotrio  Ushtinf  .-WiU  Mr.  Bottone 
or  othen  ndp me  in  the  foUowingi  I  have  a  coal  wharf 
in  constsnt  use,  with  stabling  uid  oUce ;  but  no  lig^t 
except  lampa,  candles,  and  coal  flres  oa  wharf  to  see  to 
unload  boats  and  to  load  carta  by  for  about  four  hours  on 
winter  n^hta  and  mornings.  My  house  is  about  a  mile 
away  ttom  wharf,  and  is  supplied  with  gas,  the  winter 
quarters  costing  86s.  for  gas.  besides,  lanterns  and  candles 
used  in  outhouse  and  stable.  Can  I  profitably  light 
wharf  and  my  house  from  same  source  by  dectrid:gr  7 
What  would  be  best  and  cheapeat  way  to  do  it  t  I  have 
no  motive  power,  but  plenty  aii  cheap  fncL  Three  lighta 
for  wharf ,  two  OB  at  once ;  eight  for  houae,  four  onata 
time.— DABxxBBi. 

C75489.]-Hiffh-Praai^ra  BoUar.-Ia  oorkitdien 
range  thoe  ia  a  high  and  low  pressun  boiler.  In  eon- 
sequence  of  the  high  preaaun  Udaog  twice,  they  an  about 
to  pirt  a  large  hi^-preaaun  boiler,  and  do  away  with  the 
low  preaaun.  In  what  way  will  the  supply  ana  draw^tff 
be  connected  to  the  high-piasann  boiler,  and  will  it  make 
any  differsnee  in  the  amount  of  hot  water  to  be  got 
upittain  if  then  ia  liberal  supply  drawn  off  oa  ground 
floor!— AaoBaa. 


[75500.1— To  lb-  Bottona.— I  have  eaaetraeted  a 
email  dyxiamo  from  the  instructions  given  in  your  book, 
but  I  csnnot  get  it  to  work.  The  inanlatlon  is  good,  and 
the  brudies  seem  to  be  all  right  I  can  only  get  Oos.  of 
No.  90  ae.  win  on  the  azmatun.  The  fldd-msgnets  an 
wound  with  71b.  Ko.  18  ce.  win.  If  the  fault  is  m  having 
too  mucAi  win  on  the  Add  magneto,  please  say  how  much 
I  most  take  off,  and  I  shall  oe  much  obliged.— A. 

BWAXAOW. 

[75601.]— HydranUe  Pomp  or  Bam.— wni  amr 
of  our  numerous  correapondenta  kindly  give  me  fUU 
inshruotioBs  how  to  make  a  hydraulio  pump  or  ram,  for 
testing  cylindsre,  dm.,  up  to  three  tons  preesnn  (required 
to  be  pprtable)  I    Working  drawing  would  greatly  oblige* 

[7560SJ-piiarfflB(  Opnata&t   Onrraat  Bat- 


(eqnan  threads)  an  ta  nearly  all  eases  thicker  at  the  top 
of  tbethread  than  what  they  an  at  the  bottom.    I  hare  1 


_,.  ill  some  reader  please  tell  me  how  to  eharwe 
_  ecaiteat  eanent  battery  — one  of  HsaessTs,  wiu 
ISflxededlsI  Isitpoadbleforme  toohaige  it  myaelf  r 
-  W.  8. 0. 

[76608.]-XztraotiBfir  Zino  from  I<aaa*-KiBdly 
state  theeadft  way  to  extract  a  smaU  quantity  of  atao 
fhm  lead  (whilst  ta  a  molten  atate,  heated  by  gaa  if  poe* 
tMi&),  aa  I  have  about  llowt.  of  lead,  which  is  usdeaa 
whilst  the  sine  is  ta  it.— Mstal. 

[75604.]— Spaoa  of  n  Bimanaiona.— Writing  oa 
the  above  sobjeety  •'F.B.A.B."  speaks  of  the  Med&eval 
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».^.-.»^.j  ftbont'aiipda  ■*«*«^«*g  oa  the  point  of  a  needle. 
Would  "F.R.A.8.'*  Idndly  nj  where  any  tmee  of  this 
yKenniien  may  be  f  oundt  if  it  ia  anything  more  than  a 
myth  T^Nbbdlk. 

[76506.]  *-8teaxn  Trioyole.— Can  any  osetdl  me 
WW  need  eteam  trioyelee  make,  if  they  at«  noiseleai  and 
amokdeai,  and  ooet  of  fuel  per  mile  f^La  Tapkub, 

[76606.]— Phonosraph  Uotor.— To  Ifs.  Qilx.ktt. 
—will  yon  please  etate  if  I  can  nie  Ko.  M  ailk-oovered 
wire  fawteefl  of  M  for  motor,  and  if  eo,  how  much  t  ae,  hy 
an  oyendght,  I  read  S4,  and  pnrdhased  «  goaatity  wliioh 
X  hare  no  other  nee  for  at  preeent.~Q.  T.  W. 

r78807.]— Iiooomotlve  Goloim.— To  B.  Bnuoa.— 
Will  yoo  kindly  amwer  the  following  qnestione  :— 
1.  What  axe  the  ooloun,  inoluding  nnmber,  plate,  and 
piokiagH>nt  ooloora  of  the  I9'orth«Ii<mdon  Bailway  locoe.  T 

?,  The  following  oompaniee'  enidnee  are  painted  green, 
•at  I  ehonld  be  glad  to  know  what  the  reUeying  ooloun 
«x«  beneath  the  foot-plate— rix.,  O.N.B.,  NJS.B..  L.  and 
B.W.B.»  HJft.,  and  O.K.B.B.  8.  Would  be  glad  of  the 
eolonn,  fte.,  uaed  by  the  ehief  Iriah  llnee,  if  poeaible  to 
gi^  them  t— Looo.  No.  S. 

[76608.]-lKedioal  CoiL— I  have  made  a  coU  tbe 
ein  of  paper  tube,  ^in.  diameter,  and  have  wound  two 
layen  of  No.  90o  o.  primary  (B.W  Q.),  and  aOco.  wire  for 
eeeondary,  but  fail  to  get  any  magnetinn  in  the  iron 
bimdle  or  wirew  I  have  also  wound  primary  with  No.  18 
«.o.  with  the  fame  reeult.  Will  any  reader  tell  me  where 
I  am  wroog  t— Abtbxtb  B. 

.  [76509.]— Teleaoope  Optioi.— X  am  R^eatly  obliged 
to  "  7.B.A.8.*>  and  Ifr.  A.  Gadd.  The  role  kindly  given 
by  "F.B.A.B.*'  for  finding  power  of  eyepieoea  evidentiy 
does  not  admit  of  general  applioation,  aa  I  have  lateJ^  had 
a  teleaoope  in  tfiy  oanda  in  which  the  ratio  of  the  lenaea 
fonning  eyepieoe  eorreaponda  doeelv  to)  Fmunhofer'a 
formuua  on  p.  89,  but  the  oalenlated  power  diifera  from 
the  aetoal  power  of  the  instrument.  And  I  am  unable  to 
diaoover  the  rule  for  eatimating  the  ppww  of  4<4ena  eye- 
pieeea,  from  the  flguraa  and  power  given  on  the  page  above 
quoted.— Tnio. 

•  [755iai  —  El«otrlo  Kodel  Kotov.  —  To  Ma. 
Borron.— I  having  made  one  aimilar  to  that  in  your 
book,  and  deaoribed  in  "E.K.,"  Vol.  XLVm.,  with 
aoft  iron  oorea  |  by  li  long,  with  box^wood  bobbins 
wound  with  No.  36  B.e.c.  wire,  using  three  No.  9 
Ijeolaach^  oella,  whieh  worka  well,  inasmuch  that  when 
armature  in  revolving  passing  its  poles,  makes  a  little 
bumpiiv  Boise,  and  shakes  the  wnole  stand.  I  haye 
an  intention  making  another  similar  if  pxncticable,  by 
pntttng  for  armature  four  iron  oeres  and  bobbins,  sise 
smaller  than  the  two  fixed  electro-magnet  corea.  Would 
this  design  be  to  any  advantage  for  working  steadier 
and  self-starter,  and  what  diiferenoe  in  siae  of  wire,  if 
required,  to  that  put  on  armature  and  fixed  magnets  T 
And  also  would  tnere  be  any  advantage  by  putting  on 
small  fly-whed  on  end  of  shaft!  I  have  the  Intention 
for.  driving  small  model  articles.— SomitsBT  Iaj>. 

[75611.]— Slffn  WritiBtf. —Could  any  reader  tell  me 
the  best  and  quickest  way  of  Teaming  sign-writings 
"bow  to  get  best  samples  for  different  kinds  of  letten  T 

— BtCltABD  FOSTIB. 

[76612.J— South-Bagtam  Bailway.— I  should  bo 
glad  if  '^St.  Aubyn"  or  some  reader  of  the  "E.H.*» 
Qould  snimly  me  with  sketch  (with  tender,  if  possible) 
of  the  7it.  four-ooupled  bogiM  on  this  line— by  Mr. 
Stirling— or  of  six*ooupled  goods,  either  tank  or  tender 
engine !— Loco.  No.  9. 

[75615.]— Caitlnff  In  Xi«ad.— Would  aome  reader 
deaeribe  the  beat  method  of  caating  lead  wheels  T  The 
Und  of  wheeb  whieh  I  wish  to  oaat  are  aoUd  wheela  all 
tfaruogh ;  diam.,  when  finished,  to  be  l|in.,  with  Jin. 
flange;  no  apokes.- tiooo.  No.  S. 

[755t4.]-~Uffhtinff  Showroom.— wai  pome  one 
pleaae  advise  me  aa  to  the  beat  ayatem  of  lighting  ahow-> 
mora  by  gaa,  light  to  be  pendent,  and  aa  near  ooling  aa 
nay  be  ?  Freaent  light  ia  amol7,  which  fault  I  want  tn 
remove.  I  would  prefer  eleetriofty,  but  fear  I  have  not 
power  to  apare.—BaiTi8B  Bvi^looo. 

f78615.1— IPidley.— Win  any  kind  reader  please  tell 
tne  if  I  can  run  two  pulleys  at  rii^ht  angles  to  each  other 
with  a  strap  f  The  top  puUey  is  1ft.  dism.,  and  bottom 
<me  SfL  diam.  The  top  one  is  6ft.  above  bottom  one.  If 
it  la  possible,  please  say  whiah  is  the  ri^t  podUion  to 
.plaoethem  in  1— C.  O. 

C75516.1-<niromlo  A.old.— Wm  any  reader  infdrm 
ne  how  to  make  ehromic  acid,  as,  being  a  larse  user  sad 
Tstafler  of  it,  I  think  it  wiU  pay  to  make  it  f  I  have 
plenty  of  time  and  space.    I  do  not  mind  a'^little  outlay.— > 

H.  BLA.LL. 

[76617.]— Sorap  Oopper.— Will  some  fellow  reader 
kindly  give  me  a  plan  for  easily  converting  serap  oopper 
into  oopper  sulphsto  for  electrutyuing.  I  imaginsd  that, 
by  havmg  a  jar  <xr  sulphuric  ama  near  my  work-bench, 
and  dropping  ia  the  copper  ^orape  as  they  ooourred,  I 
ahould  ultimately  have  a  erop  of  cmtals.  My  judgment 
is  evidently  at  fault,  as  the  metal  doss  not  appeajr  to 
4iaaolve«~  Tiskbb. 

[76518.]— Oollootinff  Xieawes.— Oottld  one  of  your 
teaders  kindly  inform  me  as  to  the  best  meHiod  of  pre- 
serving leaves  and  arranging  them  in  an  album  T  Would 
the  best  plan  be  to  obtain  skeletonst  and,  if  so,  how  may 
this  be  dona !— A.  Skith. 

r755ia]— tfnexnoniofl.— I  have  a  very  bad  memory, 
which  I  wish  to  iinprove,  and  thought  of  trying  either 
Mr.  Stokes's  or  the  Noisette  system.  Oan  any  rsaider  tell 
me  if  there  is  any  difference  between  them,  and  if  they 
havs  tried  tlMm«  which  they  found  the  best  and  most 
Triable  t-T.  GL 

[75610.1  —  Sleotrical'  Indleator.*-Win  someone 
Icindly  give  jne  details  of  the  constmotion  of  an  electrical 
indicator  for  showlxig  the  water  level  in  a  lesemoir  about 
a  quarter  of  a  ntfa  cuatant !— WATsawoaKS. 

[75021.]— O.  N.  8  B.  ItoeomotiwAg.— WHl  som*^ 
Teader  kindly  oblige  me  with  a  sketch  and  dfmensiods  of 
f engine  and  tender)  of  one  of  the  locomotives  built  for 
the  O.N.8.B.  by  Bobert  Stevenson  and  Sons,  Newoastle- 
ao-Tyne,ia  1890!— Aoxiasa. 

[7860.]— Powar  ^id  Haat  CalotUatloii.— WOI 
any  gaoerous  reader,  having  the  data  at  command,  kindly 


say  exactly  how  many  indicated  H  P.  are  contained  in 
10,Q0CG.f t.  of  air  at  50^  Fahr.,  after  isothermal  compression 
to  7  and  10,  and  18lb.  per  square  inch  respectiTely ;  and 
also  how  many  centigmde  units  of  heat  would  be  evolvsd 
when  1,000c  ft.  of  air  are  adiabatioally  compressed  to  1 
and  I,  aind  I  and  }cft.  respectively!— Thxbxos. 

[76628.]— Logarltliias.— In  the  computation  of  the 
values  of  a  oextain  function,  the  reciprocals  of  such 
integers  as  107  874  1824  frequently  occur.  Query :  How 
are  weir  logarithms  true  to  twelve  decimals  best  to  be 
found !  True  to  twelve  dedmals,  because  it  is  desired  to 
tabulate  results  true  to  eight  decimals,  to  the  attain- 
ment of  which  degree  of  accuracy  it  appeaxa  necessary 
to  proceed  aa  far  as  tbe  twelfth  decimal  in  the  com- 
putations, since  several  (sometimes  as  many  as  thixteen 
or  fourteen)  such  fractions  enter  into  eaoh  results- 
Bass  Gabauta. 

r76624.]— Amerloan  Organ.— I  am  thinking  of 
bnUding  a  two-manual,  with  pedals,  of  f  oUowiag  spedfi- 
catiott :— Great  Ozgan :  Diapason,  6ft. ;  Clarabeua,  8ft. ; 
Hamumio  Slute,  4ft.  Swell  Organ:  Bourdon,  16ft.: 
Gamba,  8ft ;  Ptiadpal,  4ft ;  Vox  Humana.  Pedal 
Oigaa:  Boordon,  16ft.;  VioloaoeUo,  8ft.  Oouplera:. 
Swell  to  Cheat,  Swell  to  Pedal.  Great  to  Pedal,  Octave  on 
Great.  Would  purchase  cavity  boards  with  reeds,  also 
keyboards  and  bellows.  Am  entirely  at  a  loss  to  know 
how  I  am  to  set  about  the  oonstmotioa.  Would  be  much 
obliged  if  any  reader  oan  recommend  any  work  oraxtidlss 
on  subject,  or  give  any  hints.— Fdub  Tbabs'  Sobsgbxbbb. 

r76626.]~  Boring  Holag  tlironffli  aiaas.— 1. 
What  ia  the  easiest  and  cheapest  way  m  boring  dxcolar 
holes  through  plate  glass !  2.  How  can  the  edge  of  plate- 
glass  discs  be  asatly  rounded  off !— A.  B. 

[75626.]— Ltmff  Protaotor.  —  CSaa  any  of  your 
readen  tell  me  of  a  aimple  applianoe  to  keep  fiour  and 
other  dust  off  the  laage  I  — Tooiro  Mxujib. 

[76627.]-*Oharfflxiff  Aoonxnvlaton.  —  Wl  Mr. 
Bottone  and  othera  Undly  anawer  thia  queryT  Can 
email  aceumnlatora  be  chaiged  by  an  alteraating  current 
at  100  volts  pressure  !  If  so,  kindly  state  the  b«t  way  to 
charge  same.  I  ask  this,  as  I  have  been  told  that  a  small 
aooomulator  can  be  charged  by  an  altematiBg  current* 
100  volts,  br  inserting  a  lamp  in  the  drooit,  which 
reduces  the  alternations.   Is  this  possible  !— W.  T. 

[76528  V-Taking  Out  Qnantltlefl.— wm  some 
kind  reader  give  full  instructions,  and  calculations 
worked  out,  for  the  roof  shown  in  aketoh  !  Tbe  roof  is 
80ft  span,  and  Oft  rise  to  apex  (tidge  eap).  The  roof 
truss  consists  of  as  follows  :— 


•  ♦• 


All  eommunlcations  for  this  depaitmeBt  outtt  bi 
addressed  to  **  J.  Pnaoa,  TTnollside,  Yawl,  I^na  Seih, 
Dorset" 

FBOBLEM  MOCLXXV.^Bt  W.  ToaaBU.  Pinci. 


2  T-iron  rafters  (AJ  aeotion  Slin.  by  8|in.  by  iin. 
2  L-iron  atruts    (B)       „     24in.  by  2{in.  by  iin. 
2  flat-bar  atmta  (C)       „     2lin.  by  Iin. 
2  flat-bar  tiea      (D)       „     2iin.  by  {in. 

"  Ma  (F). 


Alao2  apex  plates  (E),  ana  two  shoes 


Kindly  give  fully  worked-cut  oalcolatiQus  to  each  item, 
and  riiow  quantities  for  the  whole  roof  truss,  as  per 
sketch.    Also  allow  for  a  few  bolta  and  rivets  required, 


^r 


ssying  >  r  w  m\ny  you  calculate  for,  and  any  litUe  platea  I 
may  have  f urKOtten.  I  ahall  be  obUsed  to  any  reader  for 
thi4  inform>ition,  aa  I  have  beea  m  drawing  oflBioe  aa 
dritii» human  for  about  six  years,  and  cannot  master 
quaotities  yet.— Alfbbo  Tatlob. 


Baxnle  Oultnre.— Considerable  attention  has 
been  given  the  fibroiu  prodnot  of  ramie,  aad  the 
developments  resoltiog  have  created  a  great  deal  of 
interest  among  manuiaotorers  of  tezoie  goods,  as 
it  has  been  proven  an  excellent  subatitate  for  other 
fibres,  poBBesaiDg  qaalitiei  which  reoomj&end  it  very 
highly.  Agricmtarista  are  equally  iatweeted,  aa  it 
promtiM  a  new  Booroeof  xaoome  by  iti  cultivation, 
and  from  the  fact  that  it  cen  be  ■oooeMfuUy  railed 
in  sectionB  where  cotton  and  limilar  flbia-piodncing 
pluits  cannot  be  grown  because  of  the  cUmatio 
oondititms.  Ai  the  industry  is  practically  a  new 
one,  a  few  hints  as  to  the  beit  methods,  kind  of 
soil  and  care  required  may  not  be  out  of  place. 
Ramie,  to  be  saecessfally  grown,  onght  to  be 
planted  in  rows  2|ft.  apan,  and  the  pianta  abont 
1ft.  apart  in  the  row,  thereby  reqatring  aome 
12,500  plants  to  the  acre.  The  object  is  to  get  a 
thick  stand  as  soon  as  pbosible.  If  the  plants  are 
further  apart,  they  branch  out  too  mudi  m  making 
side  shoots,  and  such  stems  do  not  produce  valuable, 
long  fibres.    Bamie  plants  require  damp  aoil,  wldcfli 


may  be.bv  natural  or  artifldiu  means,  so  as  to  pro- 
duce stalks  of  from  5ft  to  6ft  in  height  in  six 
weeks.  By  such  a  quick  growth  the  stems  grow  of 
almost  an  even  liae,  aad  m  decortioatiog  by  a  good 
machine  the  fibre  comes  off  in  nice,  even  ribbcms. 
Of  coune,  ramie  will  grow  almost  anywhere,  but 
to  obtain  the  best  results  good,  strong,  damp  land 
is  required.  Bamie  cultunsts  differ  renrding 
decorticating.  Some  favour  doing  the  work  when 
the  etenss  are  in  a  green  condition,  and  others  dry. 
A  noted  writer  on  the  subjeot  states  that  when  they 
work  the  items  green,  and  de-gum  the  fibre,  it 
produces  a  mon  silk-like  fibre,  with  a  moro 
uitrous  gtoa,  and  fhereby  lequirei  no  bleadiSng. 


iTMia.  [5+r 

Whits  to  play  and  mate  in  three  moTSb 


SoLunov  TO  1278. 

1.  O-Bfl  1.  Kttakesa(ff) 

2.  B-B  5  (eh)  2.  K-K  8 
8.  Ktmatea. 

(s)l.  KtskssB(l) 
S.  Kt  takes  B  (oh),  Ac. 

(6)1.  Kt-K  8(e) 
2.  BtakesB(ch),  &e. 

(c)l.  PtskesB,&c 

2.  Q-K  B  6,  Ac        

HOTBCDM  TO  OOBBBSFONDBira. 

CoBBBOT  solutions  to  1278  by  T.  Quest  (§  doali),  f. 
H.  Gnwt  (ditto),  T.  H.  Billington (8  duals),  W.  T.HoiiiT 
(%  duals),  and  O.  GoUtss  (1  dual) ;  to  1272  by  F.  H.  Goari; 
Bltee,  B.  W.  Hbu^iton,  and  J.  Johaatoo. 

H.  F.  L.  MrriB,— Your  leviathan  is  too  laige  for  m 
amall  hook.    SCany  thanks. 

T.  OoBST.— The  sols  question  is,  whst  were  themki 
on  stsxting  the  tourney,  not  what  each  competitor  oar 
think  fairl  As  a  mattsr  of  fact  we  know  that  it  awl 
done  in  one  of  the  first  solution  toumeya  novMng 
held.  Tour  fire  duals  shrink  to  three,  as  (if)  snd(y7  an  tti 

same  as  {g), 

W.  T.  HcBLKT.— (&)  and  (d)  are  the  same  dnalf ;  tk 
otheis  do  not  oonnt,  as  they  involve  short  matm. 

B.  W.  HonoRTov,  T.  H.  BiLLnroTOV,  and  J.  NmD,- 
Many  thanks  for  the  problems. 

**Tn  Chess  Player's  Annual  and  Club  Dirednnrji' 
1892  "  wiU  shortly  be  issued  by  the  authora,  Mr.  aadlbi. 

T.  B.  Bowland,  U.  Viotoria-terTaoe,  Dnbhn.  "Dm, 
therefore,  invito  the  f oUoniag  particulan  of  che«  dnH : 
Town,  dub  name,  year  eatabliahed,plaoe  of  meetoig,  aa7>« 
hours,  number  of  membera,  annual  aubaeriptio&uvi. 
preaident,  hon.  aeerstary's  name  and  addreas.  ROSH 
formswiUbehadoo  appUeaUon.  The  woA  wffl  J«>*> 
hitherto,  a  ready  book  of  referenoe  on  almost  sUaaDJ«a> 
of  iotnest  to  ohess  players ;  piioe  2s.  6d. 


Surrty  Hirrw  received  with  thanks. 


Liverpool  Weekly  lercnry. 

CHBSB    COLXTXN. 

Thf  Meea4  Problem  and  Solation  Tonraev  will  b«  c««»yj*" 
NoTembcr.    It  wiU  b«  dirided  into  two  MctioBt  for  Iwo  "^  W"J* 


not*  dte«el  mfttM  w«ptoti*Blf .  AU  cImm*  of  outa.pt^Utnv*^'^ 
Tha  priaM  will  bo  of  a  inbttiuitUl  ehariurler  »  c"*"  •'^  .*!!!!  !fXi 
At  tb*  option  of  tbo  wlanm.    For  rule*  uf  the  Oetobt r  im«m  m  v 

The  LiMrpooli  W-Uy  U^mury  wiU  be  eeat,  pott  pud.  »'  ».  ^ 
per  quarter. — [Adtt.1 


CHASaiS   FOB   ADTEETISIHG. 

Thirty  Word*  *"    «  i 

Bvery  AdditioBftl  Eifhl  Word* "  ' 

afUrwMde  M.  por  line.    pMMttpk  Ad«rti«me«U  O"  "SuSft; 
Ilae.    Wo  Proat  P»se  or  P«r««raph  Adrertieemtat  1mmm*™[  ^^ 
thoa  PiT*  SbilUa^.    Rednced  term*  for  «•"••  »L  "KSJt 
iaMrtiesa  may  be  aMiertaiaed  on  appUtatlea  la  the  Paburaer. 

AOrBRTISEireKTS  ia  BXCRANOB  COLUmC-*'^ 

Twmty-fbar  Worde  '*  a  S 

Por  every  eacceediasUfftatWorde 

ADVKBTiaEMBXTS  la  the  SIXPEKHT  8ALB  COLHflf. 

Sisteea  Words         "    o  1 

For  every  encceediag  Bight  Worda 

•/  It  mast  be  borae  la  mlad  that  ao  »•?*•?**  ^"^^JSJSS  •■»« 
api^lathe  -Si.peaoy  Sale  Colama."  All  Admtoe-JJg  ^, 
be  prwpaid ;  ao  rcdaetloa  ia  made  oa  repeated  ^••^'"f<^l!ll««ld  b« 
where  the  amoaai  seat  esceedr  Oae  SliilHaa  the  ^Si^^T»«lt«tf 
natefti  if  a  P.OO.  coald  be  teat,  aod  eot  etampe.  ..'"fJSi-^^iieel 
fpreferabW  halffway  eUmpe],  amy  be  eeat  where  it  la  toe«^-^ 

to  obtaia  ^.O.O.'e.  .....    -.-«i.  and  ekwi** 

The  addreea  It  laduded  aa  part  of  the  Adrertia«meat,  ww  •• 

^TUieitwemietesi— <  rm^  Ibo  OOm  hf  1  »••-  • 
iMaia  iaiertioa  la  the  Inliwlas  Frttey's  aamher. 
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paACTiCAi.  ancTaic-xioHi 

PITTIKG.— Tin. 

By  F.  0.  Aixsop. 
AiOw   ol    "FnctliMl    EI«otrio-B«U   Tittmg, 
'■TdwhoBM :  thcdr  CDoatnialloB  and  FitliiiB," 
"laSio-Brf'  " — ' — "-  "  •■- 


THESE  wn  three  forma  of  Ump-holdeM 
thatnuy  be  employed:  we  oxn  (1), 
tk"b«.Tonet  joinf'form,  for  brasa-oapped 
Imp*,  (2)  the  "  screw-aocket "  for  Ediaon 
B«*luQpB,  ftnd(3)tlie  "spiiug"  tor  bottom 
^  lamp*.  The  fint-mentioiied  form  ia  tbe 
ou  moet  extenairely  used,  and  vbich  is, 
njoubtedlj,  entitled  to  take  rank  aa  the 
moat  effioient  and  reliable.  The  "  spring" 
bolder  may  have  a  leu  heayy  appearanoe, 
nd  tlu  "acrew  aooket"  a  more  extended 
'  mltoeaf  eontact;  bat  for  general  exo^enoe 


Era.  47. 


the  "  bayonet-joint "  form 
muurpaaaed.  Ittakeaita  name  from  its 
doe  noeaiblajaoe  to  the  method  employed  of 
■ttuliing  the  bayonet  to  the  rifle,  and  has 
tiQ  eni^d  alotfl  adapted  to  noeive  the  two 
injectins  otada  on  the  tamp.  Originally 
■tndnaed  by  the  Ediaon  and  Swan  Oo.  (who 
dintun  the  sole  right  to  manQ&otnre),  it 
IMnd  tbrongh  sereral  ahapea,  leoeiring 
nadryimprovementa  at  liie  handa  of  different 
■urafutorere,  till  it  aaaomed  ita  latest  form, 
■  thovD  in  the  illuatratione. 

Fig-  46  shows  the  holder  diaeect«d,  Fig.  47 
b  ndioii,  and  Fig.  48  the  extM^ul 
ifpauuice.  It  conaista,  as  will  be  seen 
Inni  Pic.  46,  of  a.  br&sa  ahank  (seen  on  the 
Kbcmeleft  of  the  figure),  a  porcelain  disc, 
^  t«t)  iosolated  oonta^ta  on  it,  a  himaa 
Mj,  Tith  two  carved  slots  in  it,  and,  on 
Wright-hand  side,  a  damping  ring.  The 
^w  abank,  body,  and  clamping  nng  can 
haaaain  section  in  fHg.  47,  the  poroelain 
Ibn  ud  oontacte  being  shown  in  eleration. 
"*  wntacta  on  the  porcelain  diao  oonaiBt  of 
tm  atnill  metal  tubes  proTided  with  semi- 
vnnlir  teet,  and  in  eaoh  of  these  tubes  ia  a 
?Werthat  is  kept  forced  oatwards  by  a 
^uapiral  spring  within  the  tube.  These 
wM  arc  perfectly  insulated,  both  from  one 
J(*l«r  sad  from  the  metal  framework  of 
■abiildar,  and  the  enda  of  the  two  oonduct- 
>*C]niwsis  oonneeted  one  to  each  of  the 
J^Wcnlar  teet,  a  screw  being  provided  (or 
wpnrpoae  in  each  of  the  feet.  To  pat  the 
wlai  togather,  the  poroelain  disc  oarrying 
"*  KoUota  ia  Srst  placed  inside  the  wide 
jvtnt  the  shank,  care  being  taken  to  see 
■^itaaata  itself  firmly,  and  also  that  the 
iwi  b  the  side  of  the  diso  corresponds 
7*^  in  the  shank.  Next  the  braaa  body 
'■nedoTer  and  rotated  Tound  until  the 
Fj^g  atod  at  the  bottom  fita  in  the  notch 
^w^iac  and  shank,  and  when  thia  ia  so  the 
'^ling-ring  is  parsed  over  the  body  and 
TW,  UT.-HO.  1886 


aorewed  ap  on  to  the  shank,  thus  gripping 
the  whole  firmly  togeUier. 

To  insert  a  lamp  in  the  holder,  the  lamp 
ia  held  in  one  hand  and  the  holder  in  tht 
other,  and  ehif  ted  till  the  atada  on  the  lamp- 
ooUar  correspond  with  the  Biota  in  the  boay 
of  the  holder.  The  lamp  is  then  pressed 
into  the  holder  and  given  a  slight  turn,  when 
the  studs  ou  the  lamp-collsj'  immediately 
fall  into  the  curved  alote,  the  lamp  beii'~ 
mtained  in  that  position  by  the  preaaore 
the  plungers  in  the  tub^a.  To  take  oS  the 
lamp,  all  that  ia  neoeaaary  is  to  give  it  a 
alight  twist  in  the  oppodta  direction,  ^riien 
it  will  at  once  drop  oat.  The  enda  of 
Ute  plongera  pree*  against  the  contaot- 
meoes  in  tiie  bottom  of  the  lamp-collar  as 
(tescribed  in  the  laat  article,  the  independent 
spring  pressure  insuring  their  seating  firmly 
and  properly,  and  the  twiet  at  putting  up 
and  taking  ciff  a  lamp  giving  a  rubbing 
aotiou  to  the  ppi&ta  of  contact  that  keeps 
them  clean.  The  holders  are  usually  of 
braaa,  polished  and  lacquered,  but  they  can 
be  obtained  bronzed,  or,  aa  is  sometimes 
required  (when  necessary  to  match  plated 
fittinea)  ailver  plated. 

Although  not  absolutely  neoessftry,  it  will 


be  found  best  when 


these  hoidars  t 


take  them  to  pieces,  as  this  greatly  expedites 
matters,  as  irell  as  enabling  a  much  better 
job  to  be  made  of  it.  The  time  occupied  in 
fiddling  about  with  the  acrew-driver,  tijing  to 
wire  it  from  the  front,  is  often  sufficient  to 
and  allow  it  to  have  been  taken  to  pi 

£ut  together  half  a  dozen  limes.  U  the 
older  la  to  be  fitted  on  to  an  electrolier  o 
bracket,  the  proper  way  to  wire  and  fit  it  i 


aa  follows: — First  take  the  holder  to  piecea, 
Blip  the  enda  of  the  wire  through  the  shank, 
and  acrew  the  shank  home  on  to  the  fitting. 
Next,  cut  off  the  aurplus  conducting  wirea, 
and  bare  and  clean  the  ends.  Now  slip  theae 
ends  through  the  two  holaa  in  the  porcelain 
disc,  fasten  them  down  under  their  respective 
screws,  place  the  body  in  its  proper  position, 
run  up  the  brass  clamping  ring,  and  the 
holder  ia  fixed.  Oreat  care  must  be  exercised 
in  fixing  the  ends  of  the  wires  under  the 
screw  heads  to  aee  they  do  not  touch  one- 
another,  and  thua  short-circuit  the  holder. 
It  the  holder  is  wired  without  being  taken 
to  pieces,  it  must,  previously  to  being 
attached  to  the  fitting,  be  twisted  two  or 
three  tuma  in  the  oppoaite  direction;  this 
will  leave  the  wirea  inside  the  fitting  un- 
twiated  when  the  holder  is  screwed  up. 


Holders  are  either  fitted  with  a  screw- 
nipple  for  attaching  to  fittings,  or  wiHi  oord 
griD  tor  sasMnsion,  and  these  may  be  utiur 
witn  or  wiljiout  shade  carrier.  The  holder 
withsorew-mpple,  butwiUioutahade-oaitier, 
is  shown  in  Iig.  4S,  andcanbeobt^nedwitli 
either  a  male  or  female  thread.  They  are 
almost  exdluaively,  however,  fitted  with  a 
|in.,  ^in.,  |in.  female  thread  to  soitthemale 
Qiread  on  the  fitting.  The  screw  nipple- 
holder  with  shade-carrier  ia  ahown  in 
Fig.  49,    and  the  difierenoe  between  this 


form  and  the  preceding  consists,  it  will  be 
seen,  in  its  being  fitted  with  a  seoond  ring 
that  holds  the  shade.  The  hdder  ia,  A 
oouTse,  only  intended  to  make  that  class  of 
of  shade  that  has  a  small  opening,  those  wiUi 
a  large  opening  requiring  a  spMial  suspen- 
sion gallery.  To  fix  the  ahade  the  bottom 
ring  is  unscrewed,  the  ahade  alipped  on 
over  the  body  of  the  holder,  and  the  ring 
replaced  and  ran  np  fiirmly.  Thia  gripe  the 
glaasaeourelybetweenthe two  rings.  Fig.  00 


shows  the  suapension- holder  with  cord-grip 
and  ahade -carrier.  It  has  a  somewhat  more 
extended  ahxnk  than  tbt)  preceding  forms, 
on  the  top  of  which  scrHwa  a  oomcal  cap. 
luaide  this  cap  is  a  wmtA  plug  split  into 
halves,  the  face  of  ench  bait  being  out  with 
two  groovea.  lu  wiriuf;  the  holder  the  two 
enda  of  the  fiexible  coid  pasa  in  at  the  top  of 
the  cap,  through  the  two  Imtres  of  the  phig, 
and  fit  into  the  two  gru>>v«><.  ao  that  when  Uia 
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cap  is  run  down  it  compreBaaa,  the  halves  of 
plug  causing  them  to  clasp  the  wire.  It  will 
thus  be  seen  that  the  holder  being  sapport^d 
hy  the  ^p  of  the  plug  on  the  wires,  &I1 
strain  is  remtived  from  the  conuectiiig 
aorewB,  the  cap,  moreover,  giving  a  finian 
to  the  holder. 

Id  Fig.  51  ia  shown  a  Buspension-haldei 
comhined  frith  a  switch,  this  form  being 
called  a  "  switch-holder."  Switoh-holden 
ai«  very  convenient  in  places  where  it  ia 
desiTed  to  be  able  to  extinguish  and  relight 
the  hunp  without  having  to  move  away 
from  it.    Sy  their  uae  tSao  a  oooaidenible 


Fia.  fil. 

amount  of  wire  can  be  saved,  aa  the  quantity 
of  wire  used  for  dropping  down  to  a  separate 
switch  bears  in  soma  installations  a  rather 
large  proportion  to  the  whole  of  the  wiring. 
Owing  to  the  neoessarilj  leetrioted  room  and 
other  oouaideiationB  a  switch  so  reliable  and 
efSoacious  as  a  separate  one  cannot  of  oou 
be  obtained.  The  awitch-holdet  shown  _ 
the  figure  is,  it  will  be  noticed,  a  suspension 
one,  and  the  handle  of  the  switch  is  on  " 
left-hand  aide. 

Oae  of  the  most  recent  improvements 
introdnoad  into  the  bayonet-joint  holder  is 
that  of  providing  a  porcelain  ridge  between 
the  two  contact  plungers  on  the  inonlated 
base.  This  gives  a  higher  insulation  to  the 
holder,  and  by  separatmg  the  two  oontocts 
makes  it  muoh  less  liable  to  be  short-circuited 
by  a  slovenly  fitter.  In  the  ordinary  holder 
(and  more  especially  in  the  suspension  form) 
thia  short  -  oircuittug  is  no  unoommon 
ooourrrenoe,  being  caused  by  some  of  the 
ends  of  the  oonneotine  wires  (which  usoally 
consist  of  35  strands  of  No.  40  B.W.Q.) 
reaching  across  between  the  two  contacts, 
and  thus  making  a  connection  right  through, 
and  cutting  out  the  lamp.  By  employing 
the  improved  form  with  the  dividing  ndge, 
this  short-circoitingis  very  unlikely  to  occur, 
as  the  ridge  separates  the  ends  of  the  one  wire 
from  those  ol  the  other.  This  improved 
form  of  porcelain  disc  is  shown  in  Fig.  52, 
and  also  in  Fig.  47,  the  ordinary  ^ape 
being  shown  in  Fi^.  46,  which  illustratione 
are  perhaps  sufBoiently  explanatory  as  to 
need  no  further  description. 

A  form  of  the  "screw-socket"  lamp- 
holder  is  shown  in  Fi?.  63.  Thia  form  of 
holder  is  designed  to  ta!ke  the  lamps  with  an 
"  Edison  sorew,"  and  the  method  of  making 
contact  between  the  holder  and  lamp  ia  the 
aame  a«  that  employed  in  tiie  Edison 
universal  cut-out,  described  in  Article  VI. 
The  holder  has  a  central  contact  at  the 
bottom,  to  which  one  wire  is  connected,  and 
a  metal  thread  at  the  aide  to  which  the  other 
ia  attaohed.  Hiese  two  oontads  are  insu- 
lated both  from  one  another  and  from  the 
metal  framework  of  the  holder.     The  lamp 


is  fixed  into  the  holder  by  taming  it  round 
and  round,  which  causes  the  threaded  shank 
to  screw  in,  contact  being  made  at  the 
side  and  bottom  of  the  holder.  It  will  thus 
be  seen  that  a  lar^e  surface  of  contact  is  ob- 
tained;  but  since  mthe  "  bayonet- j  oint "  the 
contact  esrfaoes  are  all  that  is  necessary,  it 
is  verv  doubtful  if  this  ia  much  advantage, 
or  at  least  that  this  large  surface  of  contact 
quite  makes  up  for  its  rather  ungainly 
appeajranoe.  The  'form  of  holder  shown  in 
the  figure  is  fitted  with  a  nipple  for  attach- 
ment to  a  bracket  or  electrouer,  for  which, 


n  fact,  they  are  more  used  than  for  auspen' 
ion.  The|r  are  also  to  be  obtained  combined 
with  a  switch  similar  to  the  bayontit-joint 
form  shown  in  Fig,  51. 

The  "spring"  holder  for  bottom-loop 
lamps  is  shown  in  Fig.  54,  the  form  shown 
being  only  one  of  a  great  variety.  The  great 
disadvantage  of  this  form  of  holder  is  that 
its  very  small  points  of  contact  oSer  a  rather 
high  resistance  to  the  current,  and  moreover, 
the  strain  put  on  the  loops  of  the  lamp  by 
the  constant  pressure  of  the  spring-hooks 
causes  them  very  frequently  to  brrak.  It 
is  also  a  somewhat  difficult  operation  to 
hook  on  a  lamp  which  cannot  be  done  with 
one  hand,  as  is  the  case  with  the  two 
previously  described  forms.  Further  than 
this,  wi^  the  "  bayonet- joint "  holdera  ^ 


lamps  can,  in  places  out  of  reach  of  the  hand, 
be  readily  t»ken  oft  and  replaced  b;  a  simple 
spring  ^p  arrangement  at  the  end  of  a  rod, 
thus  doing  away  with  the  neoesaity  of 
dragging  in  a  ladder  to  replace  perhaps  one 
lamp.  To  fix  a  lamp  in  the  holder  shown  in 
Fig.  54,  the  bottom  of  the  lamp  oontaining 
the  loops  is  passed  through  the  circular  part 
of  the  wire  etajidard,  and  the  two  ninng- 
ho6kM  on  the  base  inserted  one  in  eaon  loop. 
These  hooks  draw  the  lamp  ogainat  the  wire 


standard,  keeping  it  in  place  ood  maintain- 
ing a  firm  pressure  upon  the  two  loops.  ^i» 
ends  of  the  connecting  wires  are  orougU 
through  the  hole  in  the  oentro  of  the  ban, 
and  oohnected  directly  on  to  the  two  screws 
seen  in  the  figure.  In  the  first  forms  of  thsaa 
holders  the  hooks  were  fixed,  and  a  apinl 
spring  projected  out  from  the  base,  pressii^ 
the  lamp  away  from  the  holder  and  mainUin- 
ing  a  constant  pressure  of  the  loops  ob  the 
hooks.  Since  this  numerous  other  forms  of 
this  holder  have  been  brought  out,  all  of 
which  are  onen  to  the  obieoHon  mantioneit 
above,  though  the  one  redeeming  festore  in 
holders  of  thia  class  is  that  thoy  are  the  Isoit 
conspicuous  of  any— a  matter  of  considentU» 
importance  iu  certain  places. 
ITe  If  amtiniied.) 
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Pictorial  Aitronomy  for  General  Iteaden.  By 
QeoroeF.  Chambers,  F.BJL.S.  London: 
Whittaker  and  Co. ;  George  Bell  and 
Sous. 

THIS  ia  an  ezcellent  book  to  give  to  any- 
one commencing  the  study  of  astronomy, 
though  it  is  not  intended  as  a  stadent's  text- 
book, but  it  ^ves  a  general  idea  of  the  sub- 
ject, and,  being  free^  illustrated,  as  its  title 
implies,  it  will  form  an  admirable  proaaat 
tor  a  boy  or  girl  given  to  what  is  somatimes 
termed  "star-gazing."  Those  who  ai» 
blessed  with  good  eyesight,  and  can  afioid 
the  ooet  of  even  a  binocular,  may  obtain 
many  hours  of  pleasure  from  the  assistance 
which  Mr.  Chambers's  work  will  render 
them,  and  if  they  cannot  do  much  in 
'■  obeerving,"  they  will,  at  least,  deiivs 
conaiderah&  enjoyment  from  merely  pemautf 
its  pages,  which  are  reoU;  crowded  with 
pictures  of  the  wonders  of  tbie  heavens.  Ur. 
Chamhen  oovmenoes  with  a  short ' '  history, 
as  it  may  be  called,  ol  astronomy— thoi^h 
he  deals  with  that  at  greater  length  towsm* 
the  end  of  the  work— and  then  proceeds  ^ 
deal  with  the  Solar  System,  the  inferior  and   ^ 

iperior  planeta,  comets,  meteors,  the  stars,  : 
-jDuiffi,  and  instrumenta  used  for  ob- 
serving them  -~  eaeh  chapter  being  .*<> 
fully  illuBb«ted  by  diagrams  and  pic- 
tures that  any  Tieader  of  average  intaih- 
gence  must  obtain  some  knowledge  of 
the  heavens  as  we  see  them,  and  m*!  ■* 
induoed  to  study  the  subject  further.  Thst 
is  one  of  the  objeots  of  the  work,  which  u  an 
excellent  priae-book  or  gift-book  for  the 
young. 
Solaiioni.    By  W.  OsTWAU).  Translated  by 

M.  U.  Pattisos  Mnm.    Londwi :  Long- 

Tbi8  work  is  a  translation  of  a  portion  of  tluj 
"  Lehrbuch  der  Allgomeinen  Ghamie, 
written  by  the  well-known  profeewr  rf 
ohemiatry  m  the  University  of  Leipsic,  and 
it  has  the  advantage  of  having  been  trans- 
Uted  by  a  distinKuished  chemist  who»  «» 
hiks  been  revis^  by  the  author.  As  all 
chemists  know,  the  subject  of  solnUonal** 
always  been  a  difficult  one ;  but  within  »• 
last  few  years  a  new  theory  has  bean  ^ 
forwarf  which  promises  to  explain  ill  »• 
difilcultiea  previously  existing,  but  ""UJ"  , 
account  for  the  existence  of  m*"?  ^Tl  i 
facts.    Prof.  Ostwald  uys  in  hia  pw""  i 
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ttit  file  pnblieatioii  of  a  portion  a 
bigar  work  eeema  to  be  jarttfied  by 
tts  eonsidermtioa  that  a  comprehenrive 
■nrey  of  the  adrances  which  nave  been 
mtda  during  recent  years  must  be  useful  tv 
lit  tKo  ore  unable  to  make  themselTefl 
icqiuinted  with  the  nAimerous  jnemoira  on 
Ike  labieot,  whioh  have,  lor  tbe  praoent, 
bem  eclipeed  by  the  theory  founded  by 
Via  't  Hut.  There  are  poiota  itill  to  m 
d^ltiiud ;  but  the  theory  ia  now  generallj' 
iMopted.  The  diflerent  ohapten  treat  of 
vdntioiu  in  gaees,  of  iolation  of  gaaea  in 
bfinda,  of  liquids  in  liqnida,  and  of  solids  in 
bqnda,  with  othen  on  osmose,  difCusioa, 
npoQT-pTeasnre,  freezing'-poiDt,  salt  solu' 
tinii,  &<s.,  with  reference  uot«B  and  an  index 
to  MrthoTs'  names,  besides  a  general  indes. 

Tkt    Eledromagnd       and      EUdrnmagntiic 
iltcKanima.     By  Sn-VAKCS  P.  TllOSipaoN, 
D.So.,  B^.,    F.B.S.      Londoa:    £.  and 
,     F.  K.  Spon. 

;  b  this  work  Prof.  Thompson  does  full 
jmtiM  to  William  Sturgeon,  who  first 
I  piblidy  exhibited  the  ele^o-magnet  in  a 
'  outical  form  in  1S2J) ;  and  in  an  appendix 
<  ugirMa  short  biographv  of  t^  erstwhile 
pinle  in  the  Boyal  Artillery,  whose  inveU' 
tiim  ied  the  way  to  important  disoorenes. 
Ihii  Tolnme,  wluoh  ia  one  of  the  Finsbnry 
Isclmical  Manuals,  will  ti^e  a  leading  place 
tmcogat  works  dealing  with  the  eleotro- 
DigiiM  and  ita  many  uses,  and  is  an  ampU- 
&WOD  of  the  Bones  ol  Cantor  Lectures 
Mwed  by  the  author  before  the  Sooiety  of 
Afbtn  1890,  a  aeries  extensiTely  quoted  and 
muh  appreoiiited  in  all  English- speaking 
ennflriee.  AToiding  as  much  as  possible 
notentiona  matter,  it  wiU  be  appreciated  by 
tb  itodent,  aa  it  certainly  inll  be  by  the 
{nctiail  workman  who  has  to  deal  wiui  the 
<itet»-magnet  and  its  applioatione  in  eyery- 
^jwork.  It  ia  for  the  latter  just  the  sort 
d  tscluuosl  education  he  requires ;  uid 
Own  is  no  doubt  it  will  beoome  the 
<Uat  textbook  in  the  olassee  held  at  technical 
•^wds.  As  we  have  so  recently  reproduoed 
pottionf  of  thia  series  of  Cantor  lectures 
(Tid.  Ln.),  whioh  form  the  substance  of  the 
«Mk,  we  need  only  say  that  the  volume  is 
nU  pioted,  is  providwl  with  an  index,  and 
<(BtUBs  a  ohi^ter  on  permaitent  mM^nets, 
niuw  by  th«  author's  brotbsr.  Dr.  J. 
Usm  Thompson,  of  CardiS,  on  thealeetro- 
"*     '  "    surgery^-a  subject-  whioh  is 

{•fMMrin^  Chtmiara.  By  H.  Joshda 
Phillip8,P,I.C.,F.C.S.  London:  Crosby 
IiD^ood  and  Son. 
In  tutluir  of  this  work  is  the  analytical 
vdcotunlting  chemist  to  the  Qreat  Eastern 
Uny  Company,  and  it  ia  intended  as  a 
g**«al  traatiee  for  the  use  of  analytical 
WBiita,  ensiiieere,  itonmaaters,  iton- 
■mdm,  and  othws  employed  in  the 
nliiBlion  of  the  principal  materiala  used 
sngiiuerincwvrk.  It  comprises  chapters 
«  matals,  aUoya,  ftc. ;  ores,  limestones, 
At ;  toAM,  solid,  liquid  and  gaseous ;  and 
^diy  others,  such  as  water  and  lubricants, 
*™h  enter  very  largely  into  engineering 
^R.  aspeoiallr  railway  running.  Mr. 
^■JUfansesBeodrop's  "equivalent system" 
<^nignits  as  far  aa  possible — a  system 
"in,  after  seven  years'  expeiienoe,  he 
nadsiB  pre-eminently  the  beat  for  ad<n>' 
■B  in  ualytioal  chemistry.  It  will  be 
**d   a    very    useful    book    in    works' 


'^AiJHOmtnt   and    Toting  of  Ttletcopic 

"iMinei.    York :  T,  Cooke  and  Sons. 
''■'W.T.  Cooke  xso  Sons  have  done  a 
■JW*  to  workers  with  the  telescope  by 
fUwing  this  useful  manual  on  objecttres. 


^^ —  oan  form  - 
Wtr«*aa«WeotiTBforEiBiadl.    Wrttten 
**"«aie  ftj*,  and  illustzated  with  dla- 


gframs,  it  gives  a  great  deal  of  information 
m  a  small  compass,  and  is  at  once  a  gnii''  '- 
the  optical  princi^tes  of  the  object-glass 
to  the  detects  which  may  be  found  in  many 
telescopes.  The  frontiapiece  is  a  photo.- 
print  anowing  the  various  appearances  pte- 
sented  by  a  star  through  defecttve  objectives 
or  by  lenses  out  of  adj  ustxaent,  and  a  oareful 
study  of  it  with  the  explanation  given  in  the 
text  will  enable  purchasers  to  ascertain 
whether  they  have  obtained  a  good  telescope,  a 
bad  one,  or  one  in  whioh  the  OMeotive  merely 
requires  proper  adjustment.  Messrs.  Cooke, 
while  giving  its  due  to  the  reflector,  believe 
the  retractor  to  be  the  "  moat  convenient  and 
generally  reliable  form  of  telescope,"  and 
they  have  some  remarks  comparing  the 
"knife-edge"  method  of  testing  with  the 
direct  focussing  method  which  they  advocate. 
To  opticians  and  workers  wiUi  the  telescope 
it  is  an  interesting  little  work,  and  tne 
practical  information  it  gives  will  be  found 
of  great  value  to  them.  We  commend  it 
to  tae  attentionof  our  optical  correspondents. 
We  have  also  reoei<red  ThoiTiai  Snpivilh, 
M.A.,  C.E.,  F.R.S.,  by  Benjamin  Ward 
BiCKARDSOH,  M.D.,  F.B.S.  [London  :  Long- 
mana],  which  is  the  biography  of  a  famous 
engineer  well  known  to  a  wide  circle  of 
friends  by  his  remarkable  diary,  a  work  he 
had  duly  enteivd  up  for  gtty-eeven  years. 
Dr.  Biuiardson  was  intrusted  with  thia 
diary,  and  with  its  aid  has  produced  a 
most  interesting  and  readable  work,  for 
Mr.  Sopwith  was  a  keen  observer  of  men 
and  things,  and  was,  in  many  senses,  a  Terr 
able  man — with  tools,  as  w^  em  witn 
designs  for  important  works.  In  fact.  Sir 
Joseph  "Wliitworth  said:  "I  was  quite  as 
good  with  my  hands,  when  I  was  young, 

as  Tom  Sopwith," Eamamia  of  Iron  and 

Steel,  by  H.  J.  Skelton'  fLondon  ;  Bi^ 
and  Co.),  is  a  treatise  desorioing  the  leading 
principles  and  ptaotioea  of  the  Britiah 
Iron  and  steel  trades,  which  will  be  of 
much  interest  to  all  who  have  a  oonnection 
with  thoee  metals,  and  should  be  perused  by 
ngaged  in  conatruotional'  engineering. 
I  nicely  illustrated  with  reproductions 
from  photographs  taken  ia  some  of  the  most 
important  iron  and  steel  worksin  Britain.—— 
The  Slonemaaoii  and  the  BriiJdayer  [Ward, 
Lock,  and  Co.]  ia  a  work  for  home  study 
and  self -instruction,  Uie  matter  being  oon- 

tributedby  "various  praotical  writers," 

Omdety,  bj  J.  HowABU  OoRE  (London : 
William  Heinemann),  is  a  "  sketch  "  of 
the  history  of  Geodesy,  for  which  it 
seemf  Mr.  Oore,  of  the  Oolumbian  TTni- 
irsity,  has  special  materials.  As  a 
sketch "  it  is  a  useful  and  an  interesting 

work.) The    Skilting    Sook    of    Tntereat 

Tables  (London  : '  Saxon  and  Co.)  will  be 
found  handy  tor  reference,  as  it  gives 
interest  at  3,  4,  i^,  and  5  per  oant.  on  £l  to 

£10,000  for  from   1  to  365  days. Every- 

body't  Writing-Desk  Book,  by  CHiSiES  Nl3- 
BETand  Don  Leuon  (London;  Saxon  and 
Co.)  will  be  found  useful  by  those  whose 
education  has  been  neglected  as  well  as  by 
those  who  mayhave  forgotten,— —Print  ipifj 
and  Pradire  of  Plumbing,  by  S.  Stevens 
Hf.i.t.yer  (London :  George  Bell  and  Sons) 
is  one  of  the  Technological  Handbooks 
edited  by  Sir  H.  Trueman  Wood,  and  will 
no  doubt  be  found  valuable  by  the  rising 

generation  of  plumbers. Magnelum  and 

Eledrieity,  by  J,  Sfencer,  B.8o.  (London : 
Perdval  and  Co.)  is  a  class-book  for  the 
elementary  atage  of  the  Scienoe  and  Art  De- 
partment,  Tilt  Modern  MaehinUt  [London : 

Ward,  Look,  and  Co.)  ia  by  "  various 
practical  writers  and  maohiniats,"  and  is 
adapted  for  what  is  called  "  self-instruc- 
tion.")  Phyiiography,    by    J.    SPENCEE, 

.  (London:  Fercivai  and  Oo.),  ia  another 
class  book  for  elementary  stage  students,  by 
the  Headmaster,  Science  Department,  Brad- 
ford Tedbuical  Oollege.    It  is  well  adapted 

to  its  purpose.) Mechanict/or  Btgrnner*, 

bytlM  Bot.  J.  B.   Look,    M.A.  (London: 


Maomillan  and  Oo.),  contains  the  mors 
elementary  parts  of  the  "Dynamics  of  a 
Partidel"  and  of  the  "Statics  of  Parallel 
Forces."  It  is  a  book  tor  the  higher  classes 
in  schools,  or  for  students  going  up  for  the 
Science  and  Art  Department's  examinations. 


PK&OTICAL    HI0R08G0FT   70B 
8TUDSNTS.-in. 

By  FaiDSBicc  Davis,  B.Sc. 

PR00RB8SIN0  to  the  exogenoni  formations 
of  the  dicotyledons,  and  examining  the 
roots,  takhig  as  our  type  the  '■  beaa-plant,  we 
ees  the  main  portion  or  axis,  and  blanching  from 
thia  a  number  of  rootlets.  At  the  extretni^  of 
each  rootlet  we  find  the  se-called  root-ibeata  or 
cap,  termed  the  pileachiaL.  The  beat  plant  for 
the  itndy  of  this  formation  is  the  doolcweed 
(Lemna) ;  it  may  be  folly  studied  by  means  of 
the  lin.  objectiva. 

Tht  Sum. — Cat  a  thin  tianiveise  section  of 
the  stem,  prsferahly  thnmgh  an  interaode,  and 
examine  carefully  with  the  tin.  power.  In  the 
centre  we  find  tbeptth  or  mednlla,  around  it  stand 
the  uth  cells  ccmpitatiTely  very  lai^  and 
ided,    conoiting    at    paranchyma ;    onttida 


•< 


A.— Seotion  ol  a  Baas  Stem.    l.HoUow  lateriot; 

2,  Uadnlla  or  Pith ;  3,  Inner  Fibra-vawolar 
BodiIIm;  4,  Camblam  Layer  :  B,  Woody  Bundlas 
of   tha   Cortex;    6,   Pareochyma    of   Oartax ; 

7,Sj>idanuu;  8,  IfsdnlUiy  Bay*. 


these  we  have  the  soft  wood  or  alburnQm  (thett 
ia  no  duramen  in  a  plant  one  year  old^ ;  external 
~  e  albumun),  the  cambiam  layer  or  msris- 
:  or  fiaaiparaus  tiaaue,  followed  by  the  three 
layers  of  the  bark — the  epiphltpum,  or  oatm 
layer;  meaophlu^nm,  or  middle  layer;  and  the 
endophliiiuin,  or  inner  layer,  termed  the  bast. 
Note  particolarly  the  bast  Sbres  and  sieve-tubes. 
The  student  should  now  compare  very  esre- 
tuUy  a  longitudinal  aection,  and  make  out  the 
parta  aa  deacribed  in  tha  tranararae  aection.  for 
this  purpose  imbed  a  portion  of  the  stem  in 
paraffia  (prepared  in  Uia  manner  previonsly 
deecribad),  and  cat  a  vWy  thin  aectian,  mount  in 
water,  and  euumne  with  the  lin.  obfecttTe. 
Proceeding  from  tha  outside  inwaida,  we  find  the 
calla  of  the  epidermis  colourlets,  caMcal,  and  per- 
forated with  atomata,  the  layer  within  oooalsttng 
of  a  maaa  of  paienchymatoua  cells.  The 
bast  flbne  are  fuaifarm,  whilst  the  bast 
Teasels  are  elongBted,  and  show  very  dlitinctly 
the  reUtion  of  the  alere  tubea.     The  Of-'-' — 


.__  of  cells  termed  fiasiparons  being  very 
apparent,  (timing  to  the  dotted  dusts,  we  Sod 
the  thickened  portion  ia  not  deposited  in  the  aplial 
manner,  and  thus  differs  from  the  spiral  vesnola ; 
the  wood  calls  and  spiral  resaela  are  oompoaed  of 
elongated  cells.  The  pith-cella  occupying  the 
centre  have  been  pseviooaly  deaeribad,  and  ex- 
hlHt  very  little  difference  in  appearance  longi- 
tadinally  than  tnuiSTereely.  It  now  we  atda 
~ie  section,  by  soaking  in  iodine,  we  oan  diaoom, 
/  the  aid  of  the  one-eighth  power,  the  cell-walls, 
the  n  -:tei  of  the  cells,  and  the  starch  gianolea, 
which  latter,  by  the  action  of  the  iodine,  strike 
intense  blue  colour. 

[n  examining  the  leaf  we  shall  find  it  to  be 
easentially  tha  aame  in  atractnre  aa  the  frond  of 
the  (em ;  it  will  not,  therefore,  be  nacaaaary  to 
again  deacnbe  its  parta. 

An  intereating  experiment  may,  however,  be 
performed  bv  the  atadent  to  satiafy  himsalt  that 
atanh  nanolee  an  produced  from  chlorophyll  by 
tbe  acum  of  tha  aun; — the  method  was  Brst 
elabotatad  ^  a  French  sdeatist,  and  coorfsls  in 
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f  l«*f  ni>on  a  growing:  pknt,  preferably 
I  a  fpedea  ol  AriatolocLia,  caTefiillv 
the  oiuler-inrface  with  a  pisce  of  black 


upper  mTtai 
•bong  dajli 
ment  the  I 


paper,  and  having  perforated  or 
L  Hcond  piece,  *tioli  it  Siwij  to  the 
M,  and  eipoM  to  the  nin'i  nji  or 

ight  foratewhoon.  After  this  tre«t- 
eaf  li  removed  from  the  plant,  the 


ing  polDt; 
Boodet. 

papen  washed  o&  by  the  aid  of  warm  water,  and 
tha  leaf  iteeped  in  boiling  alcohol  to  dissolve  oat 
the  chloropbf  IL  If  now  we  take  the  leaf  and 
immene  tor  a  moment  in  solation  of  iodine,  we 
■hall  find  ui  interna  bine  coloration  prodnced  bj 
th«  union  of  the  iodine  with  the  starch,  npon  the 
portion  of  the  leaf  left  bare  by  the  stencil  plate 
(i.e.,  the  black  o[«que  paper).  Hie  accocapany- 
bg  illustration  givet  a  fair  idea  of  the  reaulti 
obtainable. 


...  ;^ 


C.  -Anther.  1,  Epidermal  Lajeror  BzothadDm; 
2,  ParaniliTmatona  Celli,  forming  Meaothedom  ; 
3  and  4,  Ifothw  Cells,  mmnuided  br  special 
lajw  of  eeUi,  fonnlpg  IkidoUiediim. 

Examining  the  flower,  we  notice  at  the  (nmmit 
of  the  pedoncle,  or  flower-stalk,  we  lute  the 
calyx ;  within  tbu  the  corolla,  composed 
of  the  vejilliim,  aln,  and  oarina;  Uie  ttameni, 
oonsisting  iudiTidnally  of  the  Slaments,  and  the 
anther ;  constitnting  the  male  organ  of  se; 
tioa.  And  in  the  centre  we  find  the  piitU, 
■isting  of  the  st^le,  itioma,  and  ovniy,  fanning 
the  female  portion  of  the  flower,  We  will  c«n- 
flne  ourealve*  priooipally  to  the  organs,  of 
rtproduclion,  beoaiua  to  the  microecopiati  they 


the  most  intereating.  In  the  bean  plants  wa 
observe  the  dlamenta  form  a  eUmen  tube ;  in 
these  filaments  may  be  leen  the  spiral  veuela  of 
which  thev  are  partially  oomposed.  By  examin- 
ing with  Uie  ^in.  the  Imob  which  lurmconta  it—' 


Anomala "  ;  2^pDl]en  of  Althea  rowa,  ihowing 
ediinallim:  3,  Pollen  of  PaMfflorn,  showiDg  little 
lid*;  I.PoUmotOiMTySlkeddiiigForilk. 


the  anther — we  find  it  to  be  posaesaed  of  three 
ooats :  an  onter  termed  the  azothedum,  a  ■"''<'1Ti> 
layer  of  cells  termed  the  meeothecium,  and  an 
inner  layer  tensed  the  endotbecium.  Within 
number  of  minute   bodiea  eiijt,   called 


It  is  this  snbstance  which,  being  shed  upon  tl 
■tigma,  make*  a  MAiage  down  the  style,  ai 
fecundates  the  OTulei  contained  In  the  ovary  ;  : 


riouB  parts,  the 
anther  of  a  tiger-lily  should  be  taken,  and, 
having  made  a  tranaverse  tection  by  imbedding 
in  paraCBn,  the  cell*  forming  the  coat*  and  the 
pollen  grain*  may  be  studied  with  greater  facility 
than  in  the  bean  pUot,  on  aoootmt  of  it*  larger 
eiM.  llie  poUeo  grain*  of  Tarion*  plant*  difler 
veiy  materully  In  form,  althongh  tlie  *tonotiire 
mav  be  itguiei  a*  the  nana.  In  the  Uarah- 
mallow*  and  moat  of  the  order  Malvaces  we  find 
the  pollen  is  echinated — that  ia,  the  eiUne  i* 
provided  with  spinoae  Bzcreecenoei.  In  the  inow- 
drop  it  ia  covered  with  small  dot*.  In  Kune 
*ome  specie*  of  Erica  the  pollen  grain*  ore  com- 
pound. There  are,  however,  *o  vast  a  number 
of  example*,    that    the    student    will    do   well 


E.— Vtitical  SecticiD  of  Sttgma.    1,  Style :  2,  F 
Shed  on  Stigma  1  3,  Pollen  Tuba ;  i.  Stigma 

to  examine  the  pollen  from  every  flower  -that 
may  crCM  his  path,  not  omitting  to  make  a  sketch 
of  each,  because  W  this  mean*  the  beauties  of 
natnre  will  be  fixed  npon  his  mind  indelibly.  In 
some  case*,  be  it  obaeored,  the  polltm  grains  are 
,  po*ie*aed  of  minute  holes,  called  poiea ;  in  othvs 


of  little  lid*,  throo^h  which  the  fovilla  ia  ihsd. 
When  a  pollen  gram  is  *had  npon  the  itigini, 
ttie  intine,  being  alaatic,  grows,  and  forcing  i|i 
way  through  the  extine,  •ends  down  a  pcolimga- 
tion  through  the  tnbe  in  the  centre  of  the  ihle 
ondentertthemicropyleof  the  ovale,  fecundatton 
taking  place.  I^  examininc  the  pollen  gniu 
it  i*  aavuable  to  first  monnt  ttiem  dry,  aftarvtnb 
in  water,  and  finally  in  ml  of  doves,  and  the 
respective  appearance*  oompared.  It  is  elsar, 
then,  from  Uie  above,  that  fertilisation  cunot 
take  place  unless  the  pollen  grains  fall  or  U 
placed  upon  the  stigma.  Thi*  process  i*  tensed 
pollination.  It  may  oocoz  in  one  of  lavail 
manner*-~vii. ,  be  carried  by  the  wind,  by  iniBct% 
by  binJs,  or  by  creeping  thing*,  such  a*  msila 
"'---'"  ia  oJled  a — <-"  — 


r  first  example  it  i 


ioIwmU 
starcL 


hould  it  occur  the  aeeda  generally  ^rodnc* 

Cplan^  In  entomophilous  pollination  ws 
anoptera  (or  beea),  the  dipterH  (or  fliai),  ind 
tfie  lepidopteia  (or  batterflies)  are  very  active 
the  moth*  worUng  at  night  being  guided  if 
the  delicate  perfumes  of  the  flower*. 


HOW   TO    CONBTBirCT  A 

p  HO  H  ooa  AP  H.*-vm. 

By  W.  GiLLETT. 
81.-Bwitab. 

THIS  i*  fixed  to  the  ba«e-board  between  tb 
two  ood  pillars  near  the  motor,  oomwetioM 
being  mode  to  the  motor  by  mean*  of  nenlil 
covered  wire*.  The  lever  of  the  switch  need  bH 
be  more  than  IJin.  or  2in.  in  length,  and  pro- 
vided with  a  small  bone  handle  or  knob  at  oM 
end,  fixed  l^  a  screw  paMing  up  from  below. 
The  tulcmm  of  the  lever  may  oonaist  o*^' 
ordinary  aerew,  or  better  etill,  a  milled-b«ad 
dkomb-aotew,  which  acrews  into  a  small  cicculu 
plate  of  fanua,  fixed  to  the  board  by  a  stem  pn-| 
Tecting  beneath,  on  which  is  screvred  a  nut.  Tb*| 
two  extreme  portions  of  the  lever  may  he  m* 
diotted  bj  small  brass  studs  very  nmilar,  infu^. 
to  drawing-pin*.  The  fnlcmm  ol  the  l***.": 
couMoted  by  flexible  wire  to  one  termiiwl  of  U*. 
motor ;  and  a  wire  carried  below  the  boaidauM 
conneotion  between  one  of  the  etad*  and  a  hindioC 
poet;  while  a  second  binding-post  ia  woo^^l 
tion  with  the  other  terminal  of  motor.  Tmp 
binding-posta  may  of  oourta  be  fixed  in  any  con" 
venient  position  on  the  board,  and  the  ■'°<*j'''{J 
connectiona  made  by  wires  carried  beneath  t» 
board  to  their  re^ective  place*. 
8a.-FlnlahInff. 
The  Inslrnment,  being  now  compWei^  »W 
have  the  finishing  tonche*  pnt  on  it,  and  fiuur 
poUihed  np  and  lacquered.  The  b**e-board  wa 
look  weU  if  Prencfi-poliahed,  the  metal-" 
being  of  CDuiae  rtmored  to  f aciUtate  this  f>™^ 
Smafl  round  gut-bands,  with  the  ordinary  hooB 
and  eye,  can  be  used  for  tranamitting  the  p^. 
theuze  of  the  bond*  being  about  16  l*-"-^: 
wire  gange.  Both  hooks  and  eyes  wiU  W<I™J 
to  be  rather  short,  in  orfer  to  pass  eaM'y  fXM 
the  small  poEoy*,  and  if  too  much  ndae  «  J*""^ 
by  them  cHokinR  on  the  wheels  they  ««>  l*" 
small  piece  of  silk  ribbon  fastened  ronnd  l^^ 
prevmt  their  coming  in  contact  with  the  wlieB» 


Oor.  15,  1891. 
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The  budfl  will  probably  require  to  be  crossed  to 
bomse  the  ^p  on  the  wheels. 

Thsdirectioa  of  motion  of  the  main  shaft, 
knUog  at  it  from  the  '*  gate  "  end,  will  be  in 
tte  MUM  way  as  the  hands  of  a  watch.  The 
■fltor  Gsa  be  easily  reversed  by  ohansing  the 
MmneotioDS  of  the  field- magnets  with  the  anna- 
tm,  and  taming  the  brashes  round  to  suit. 

88.— Wax  CFlinders. 

A  diawing  of  the  mould  for  casting  the  wax 

cffinden  is  shown  at  Figs.  47  and  48.    The 

nterior  piece  or  core  a  is  made  from  tube  like 

ftit  of  which  the  mandrel  was  made,  the  outside 

of  the  core  being  coned  exactly  the  same  as  that 

tf  the  mandrel.   Surrounding  this  core  is  another 

tvbe  ft,  haying  an  internal  diameter  of  2}in.,  and 

iftiokness  of  i^in.    On  this  tube,  at  the  oppo- 

■te  ends  of  a  diameter,  two  bars  of  brass  e  e  are 

Mf  iweated,  reaching  from  the  top  to  within 

in-  of  the  bottom.    At  the  end  of  tJie  tube, 

vboe  A  driU  can  be  got  to  work,  two  small  pins 

'cubedriyen  through  the  tube  into  the  bar, 

ttdaoldered  there.    On  the  bottom  of  the  tube 

MMde  18  pinned  and  sweated  a  ring  $  about  ^in. 

Ud.  and  of  the  same  width  as  t£e  side  biu». 

l^MiUnge  thus  formed  can  be  suifaced  off  with 

fteendof  the  cylinder,  care  being  taken  that  it 

liqmte  square  with  the  axis  of  tlie  tube. 

A  bnsB  disc,  /,  about  Jin.    thick,  has  two 

a&ttkr  surfaces  turned  on  one  side,  the  shoulders 

■the  top  surface.^  fitting  accurately  the  inside 

wfte  MUB  mandrel,  and  the  second  shoulder  h 

ittag  in  the  outer  tube.    BoUi  these  surfaces 

•jud  be  turned  off  by  one  **  chucking  "  in  the 

sAe,  to  tDsore  that  the  tubes  shall  be  concentric 

>||«I1  poiate.    The  disc  can  be  soldered  at  the 

1^^  to  the  inner  tube,  but  the  outer  tube  is 

«d  down  by  screws,  so  as  to  be  easily  re- 

■0*«Ue.     Seyeral   holee,    /,    are   also   drilled 


through  the  bars  at  the  side  when  drilling  the 
holes  from  the  bottom  flange  screws.  When  the 
tube  has  been  fastened  down  it  its  place  on  the 
disc,  and  its  position  marked,  it  can  be  remoyed 
and  diyided  into  halves  by  a  saw-cut  running 
through  the  centre  of  each  bar,  seen  in  Fi^  48, 
as  the  thick  lines  mm.  A  drcular  saw  is  of 
course  much  the  best  for  this  purpose. 

After  the  side  flanges  are  mcely  surfaced  off  by 
a  file,  the  holes  in  tl^  flanges  of  one  half  can  m 
threaded  to  tcJke  screws,  and  the  oorrespondinjg 
holes  in  the  other  half  enlarged  to  admit  of  their 
passing  through. 

Preyions  to  pouring  the  wax  into  the  mould, 
the  circular  flange  must  be  packed  with  blotting- 
paper  soaked  in  oil,  and  tne  side  flanges  with  a 
slip  of  cardboard,  this  latter  being  the  same 
thickness  as  the  metal  that  was  remoyed  in 
diyidinff  the  cyUnder.  It  is  also  necessary  to 
haye  tne  mould  rather  warm,  to  prevent  the 
sudden  cooling  of  the  wax  when  coming  in  con- 
tact with  the  metaL  A  coil  or  two  of  stout, 
smooth  paper,  carefully  glued  round  the  inner 
tube  before  screwing  the  mould  together,  serves 
as  a  foundation  for  the  wax  cylinder,  the  hot 
wax  penetn^ting  into  the  paper,  and  combining 
them  firmly  together.  It  is,  of  course,  the 
largest  part  of  the  coned  core  that  is  at  the 
bottom  of  the  mould,  and  the  upper  end  mav,  if 
desired,  have  a  disc  sweated  in  and  surfaced  off 
as  seen  in  Fig.  47;  but  tiiis  is  not  neoessazy. 

In  order  to  keep  the  cylinder  from  slipping 
round  on  the  mandrel  when  working,  and  also  to 
insure  its  being  put  on  in  the  correct  position,  a 
smidl  pin  should  be  screwed  into  the  mandrel  at 
the  end  nearest  to  the  fiywheel,  projecting  not 
more  than  Aui ,  and  the  interior  of  the  wax 
cylinder  slightly  notched  like  an  ordinary  key- 
way,  so  that  it  may  fit  nicely  over  the  pin.  llie 
speed  of  the  mandrel  should  be  about  60  revo- 


lutions per  minute,  and  of  course  exactiy  tlie 
same  speed  must  be  used  in  reproducing  the 
<< phonograms"  as  was  used  to  produce  them. 

l7ow  as  to  the  composition  of  the  wax  on 
which  the  "  talking,"  &o.j  of  the  machine  is  so 
much  dependent.  Some  time  a^  in  these  pagei 
I  sbited  that  the  best  wax  which  I  had  up  to 
then  found  for  this  purpose  was  obtaiuea  by 
melting  down  those  kmd  of  candles  known  as 
*'  carriage  candles"  (whito).  Since  then  I  have 
not  made  further  experiments  owing  to  the  time 
at  my  disposal  being  so  extremely  limited.  Ab  it 
is  only  a  matter  of  experiment,  perhaps  those  ef 
our  readers  who  have* the  time  and  mdina^on 
win  continue  the  experiments,  and  kindly  let  us 
know  their  results. 

84.~Bfttter7. 

The  best  battery  for  this  purpose  is  un- 
doubtedly the  chromic  acid,  provided  with  an 
arrangement  for  lifting  the  zincs  out  of  the 
liquid  when  not  in  use,  and  which  also  serves  as 
a  means  of  adjusting  the  speed  of  the  motor. 
Four  cells  will  be  required,  each  havinff  one  aioo 
and  two  carbon  plat^,  the  zinc  plates  being  4in. 
by  2in.,  and  the  carbons  Sin.  by  2in.  The  cells 
are  shown  in  plan  at  Fig.  49,  and  the  ends  of  the 
plates  with  their  supports  in  part  section  at  Fig. 
60.  They  can  be  xnade  of  ebonito  about  ^in. 
thick,  or  from  good  wood  with  a  fine  grain,  such 
as  mahogany.  The  former  is  of  course  much 
the  best ;  but  if  of  the  latter  they  must  of  coursB 
be  lined  with  an  acid-proof  covermgsuch  as  gutta- 
percha. Nine  lugs  m  the  position  indicated  on 
the  plan  should  be  fastened  m  when  makinff  the 
cells,  and  in  the  centre  of  each  lug  a  |in.  brass 
pin  about  lin.  long,  and  having  a  thread  cut  on 
it,  is  screwed  and  pinned  through  at  the  side  to 
prevent  it  twisting  round,  leaving  about  fin. 
projecting  above.    The  height  of  the  cells  should 


ITO 


ENGLISH 


0  AND  WOBLD  OF  SCIENCE:   No.  1886. 


OoT.  16,  180L 


1)6  alMut  9in.  to  enable  the  zincs  to  be  quite  clear 
of  the  Bolution  when  drawn  up.  The  interior  of 
each  cell  ihould  be  3in.  square,  so  that  measuring 
over  all  the  whole  four  cells  will  only  m 
about  efin.  square  and  lOin.  high.  The 
arrangement  for  sliding  the  zincs  up^  and 
down  is  Tory  aiTniUr  to  that  on  the  ordinary 
bottle  bichromate,  two  of  which  are  shown  at  A 
A,  Fig.  60.  To  OTercome  the  inconyenience 
from  the  height  of  the  rods  when  the  zincs  are 
drawn  up,  the  top  of  the  rod  from  just  above  the 
set- screw  can  be  removable  by  means  of  a  screw 
and  socket  joint,  e.  The  tops  of  the  zinc  plates 
have  a  hole  about  |in.  in  depth,  tanped  with  a 
^in.  thread  to  take  the  ends  of  th&  sliding  rods, 
which  are  turned  down  and  threaded  to  fit. 
These  sliding  rods,  which  are  t'^in.  in  diameter, 
move  in  short  pillars,  which  are  fixed  to  the 
cover  by  a  nut  beneath.  In  the  comers  of  each 
zinc  plate  a  small  plug  of  ebonite  may  be  screwed, 
projecting  about  ^in.  each  side,  to  prevent 
acddentid  contact  withthe  carbons. 

The  carbons  have  lead  caps,  «,  cast  *on  them, 
one  or  two  holes  being  previously  drilled  through 
the  plates  to  enable  the  lead  to  have  a  better 
hold.  Two  brass  pins,  d,  having  a  thread  at 
their  upper  ends  should  be  cast  in  the  lead  about 
IJin.  apart;  the  stems  which  are  in  the  lead 
having  a  small  pin,  ^,  inserted  to  prevent  them 
from  tuminff  round  in  the  lead.  The  thickness  of 
the  lead  at  the  sides  of  the  plate  should  be  about 
i^in.,  and  extend  down  for  |ui. 

The  cover  of  the  cells,  if  of  ebonite,  should  be 
backed  with  a  good  piece  of  mahogany  about  iin. 
thick ;  if  of  wood  alone,  it  must  be  about  |in. 
thick.  It  is  h^d  down  on  the  cells  by  means  of 
the  pins  in  the  lugs  already  mentioned,  which 
pass  through  holes  in  the  cover  and  are  fitted 
with  hexagonal  nuts  and  round  washers.  It  can 
be  packed  with  soft  indiarubber. 

The  cells  are  connected  up  in  series,  so  as  to 
give  about  8  volts,  two  binding-posts  being 
screwed  on  the  cover  to  which  the  ends  of  the 
wire  are  attached.  The  zincs  should  be  well 
amalgamated,  and  they  are  easily  removable  for 
the  purpose.  The  proportions  of  sulphuric  and 
chromic-acid  have  been  given  many  times  over  in 
these  columns.  The  ceils  are,  of  course,  only 
half -filled  with  the  solution. 

86.— OonduBion. 

A  rectangular  glass  case  should  be  made  to 
cover  the  whole  instrument,  to  keep  off  dust  and 
dirt  which  would  otherwise  collect  on  the  oily 
parts.  A  wooden  case  should  also  be  made  to 
keep  the  wax  cylinders  in.  It  should  be  divided 
into  square  compartments,  in  the  centres  of  which 
are  fixed  cones  of  wood,  on  which  the  cylinders 
miw  rest. 

To  make  a  record  without  using  the  automatic 
turning- tool,  first  turn  off  the  sunaceof  Uie  wax 
quite  true  by  adjusting  the  tool  on  the  supporting 
column,  and  then  turn  the  adjusting  screw  untu 
the  recording  stylus  makes  a  slight  groove  on 
the  revolving  wax  cylinder  when  no  sound  is 
being  spoken  against  the  diaphragm ;  it  is  then 
ready  for  receiviog  a  record.  When  the  auto- 
matic turning  tool  alone  is  used,  both  the  tool  and 
the  stylus  wm  require  to  be  adjusted  together,  so 
that  when  the  tool  leaves  a  true  surface  the 
stylus  makes  a  slight  groove.  Once  this  latter 
ad justmex^  is  made,  it  will  not  require  to  be  again 
altered. 

Two  or  three  different  sizes  of  light  metal 
cones  or  funnels  will  be  needed  to  sup  on  the 
mouthpiece  on  diaphragm  covers,  to  be  used 
when  takinff  a  record.  For  reproducing,  a  small 
cylinder  of  brass,  which  also  fits  on  the 
diaphragm  covers,  has  several  pairs  of  small 
braes  tubes  fastened  in  at  the  opposite  end,  on 
which  rubber  tubes  about  fin.  diameter  can  be 
slipped,  the  end  of  these  tubes  being  provided 
with  a  short  piece  of  glass  tube  bent  at  right 
angles.  A  person  listening  to  the  sounds  will 
then  have  one  tube  in  each  ear.  In  quiet  places 
one  of  the  above  metal  cones  can  sometimes  be 
used  for  reproduction. 


OSOLOGT  FOB  STUDENTS. 

By  Edwabd  Avelino,  D.Sc.  Lond.,  Fellow  of 
University  College,  London. 

Chapter  XVI.— Oeoloffical  Systems. 

ADEFUNITE  set  of  strata,  having  certain 
common  characteristics  of  composition,  age, 
and  origin,  is  called  a  geological  formation  (p.  1 74). 
The  various  sets  of  formations,  some  forty  in 
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number,  are  arranged  together  by  geologists  into 
systems.  Thus  the  chalk  formation,  taken  as  an 
example  on  p.  174,  is  grouped  together  with 
certam  sands  and  clays  into  a  system  called  the 
Cretaceous.  Creta,  chalk.  This  system  and  one  or 
two  others  are  named  from  their  most  charac- 
teristic rock.  Others  are  named  from  the 
character  of  their  fossils ;  yet  others  from  the 
region  in  which  the  system  is  found  well  marked. 

we  now  proceed  to  the  enumeration  of  these 
systems,  and  the  explanation  of  their  names. 
Table  Till,  will  help  us.  It  is  copied  with 
several  modifications  from  Prestwich's  great 
work. 

Working  from  below  upwards,  we  have  first 
the  Igneous  rocks.  These  are  represented  in 
Table  YIU.  as  underlying  all  the  aqueous 
sedimentary  rocks  above  them.  Theoretically, 
this  is  their  original  position ;  but  as  we  have 
seen,  they  are,  as  the  result  of  ejection  from 
within,  met  with  amongst,  or  even  above,  all  the 
other  and  younger  rocks.  The  terms  *'acid" 
and  *' basic'*  rocks  were  explained  in  the  pre- 
ceding chapters. 

Reading  up  the  second  column,  or  the  systems 
colanm,  we  meet  next  with  the  Pre -Cambrian 
s^tem.  rre^  before.  This  system  is,  in  point  of 
tmie,  before  the  Cambrian  rocks  that  are  the 
lowest  members  of  the  Silurian  system  which  lies 
immediately  above  the  Pre  -  Cambriap.  The 
Cambrian  rocks  are  not  shown  in  the  diagram, 
as  in  this  latter  only  the  main  systems  are 
shown.  Their  divisions  and  sub-divisions  will  be 
considered  later. 


Next  follows,  always  working  throuffh  th» 
crust  of  the  earth  from  below  upwaros,  tha 
Silurian  system.  The  most  oharacteristio  of  the 
formations  grouped  together  under  this  system 
are  met  with  in  South  Wales.  South  Wales  was 
the  dwelling  place  of  one  of  the  old  British  tribes, 
the  Silures.    Hence  the  name  of  the  system.  ^ 

The  name  of  the  next  system,  the  Devonian, 
explains  itself.  Its  formations  are  especially 
prevalent  in  Devonshire. 

The  Carboniferous  system,  which  follows,  tokfl* 
its  name  from  the  coal  measures  that  occur  in  it 
Carbo,  coal ;  ffro,  I  carry.  The  mention  of  thesfr 
two  systems  gives  occasion  to  remind  the  student 
of  that  which  was  said  above:  systems  are 
named  from  some  prominent  characteristic  or 
rock,  or  fossil,  or  place.  The  ^dent  must  guard 
against  imagining  that  the  Devonian  system  is 
confined  to  Devonshire,  or  that  the  Carboniferoui 
system  consists  of  nothing  but  coal. 

The  Permian  system  takes  its  name  from 
Perm,  one  of  the  Russian  governments  lyvig 
mostly  in  Asia,  and  divided  into  two  unequal 
parts  by  the  Ural  mountains. 

Triassic  is  thus  named  because  the  system  dbm 
three  chief  divisions,     rpic  (tris),  three.  ^         , 

Jurassic,  because  it  is  well  marked  "*»  "JJ? 
indeed  makes  up,  the  Jura  mountain  range  tn» 
runs  curving  along  the  north-west  frontow  oi 
Switzerland,  between  that  country  and  France^ 
between  lakes  Geneva  and  Neufchatel.  ^ 

The  name  Cretaceous  has  been  explained. 

The  five  names  that  foUow,  all  ending  » 
•*  cene,"  are  founded  upon  palaeontological  Cfla* 
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netmtiofl.    Tke  syftomB  to  which  the  namei  are 

S plied  hATe,  aa  we  aacend  thxonj^h  the  strata  of 
B  etith*!  cnut,  a  constantly  increasing  pro- 
portion of  recent  shells — ^i.e.,  of  shells  belonging 
to  aoifflals  now  existing.  The  lowest  system  has 
only  a  few  fossil  shells  identical  with  those  now 
Bst  with  in  our  seae  and  riyers.  Henoe,  aa  here 
«s  aeet  with  the  dawn  of  recent  life,  the  name 
Ssooone.  ^mg  (eos),  dawn;  cocvoy  (kainos), 
noBot  In  the  Miooene  series  there  are  more  of 
thflSB  rsoent  shells,  bat,  still  lees  than  in  the 
OlipKMne,  and  still  less  than  in  the  Pleioceneand 
FlMtocene,  which  follow,  ftutav  (meion),  less ; 
«^7oc  (oliffos),  lewi  irXiitav  (pleion),  more; 
wXtiffTOQ  (pleistoB),  moot. 

Tke  Xeoent  and  Prehistoric  system  ezplaixu 
iWf. 

8o  mach  for  the  names  of  the  syttems.  The 
Uudoolmnn,  the  one  most  to  the  right,  gives 
ths  names  of  the  six  great  periods  of  geological 

Lowest  of  these,  and,  therefore,  corresponding 
witii  the  earliest  period  in  point  of  time,  is  the 
IpwooB,  already  dealt  with.  The  Pre-Cambrian 
upttm  is  simultaneous  with  the  Archsaan  period, 
i^xcuoc  (sccbaios),  ancient.  Sometimes  this 
pcdod  is  Imown  se  the  Azoic,  aa  no  traces  of 
imk,  no  remains  of  living  things,  have  been 
irnnd  among  its  rocks,  a  (a),  without;  Zo»tj 
/loe),  life.  A  safer  name,  perhaps,  would  be 
hypoioic.  vtro  (hupo),  under.  This  name  would 
eoly  denote  that  the  rocks  formed  during  the 
psnod  in  queetion  were  found  under  rocks  in 
vhich  vegoikaUe  and  animal  remains  occurred, 
jHOid  wonld  not,  even  by  implication,  say  that  in 
ttfl  Frs-Ounbnan.  rocks  no  fossils  have  ever  been 


The  systems  that  undoubtedly  contain  fossil 
iBDsins  are  grouped  into  four  periods: — ^Palceo- 
soic,  or  Primary,  including  the  Silurian,  De- 
vauBBfOBrboniferous,  Permian  systems;  [iraXaioc 
(ftliios),  ancient ;  Kunj  (zoe),  life]  ;  Mesoaoic,  or 
£aooadiry,  including  the  Triasaic,  Jurassic,  Gre- 
(ittOBi;  [asvog  (me^),  middle]  ;  Caiuozoic  or 
Totisry ;  Tcoxvoy  (kainos),  recent],  including  the 
Amos,  Miocene^  OUgONcene,  Pliocene.  The 
hteat  period  is  the  Quaternary,  including  the 
^Iciitooene,  Pre-historic,  and  Beoent  systems. 

Ib  the  next  and  succeeding  diapters  the 
noma  formations  entering  into  the  Tarious 
syitesutrom  the  Pre-Cambrian  to  the  Recent 
vin  be  studied.  They  will  be  studied  on  the  plan 
skssdy  laid  down.  A.  Derivation.  B.  What ; 
(1)  Btracture,  (2)  Composition.  C.  Where. 
D.  Ptlffiontology.    £.  How.    F.  Use. 

Ths  student  must  understand  that  at  no  given 
^  of  the  earth  will  there  be  found  a^/ these 
9ftmaB  mled  in  order  one  upon  the  top  of  the 
«ther.  But  wherever  any  of  them  are  found, 
tt^  will  be  in  the  relative  order  given  In  the 
wflL  And  the  evidence,  direct  aad  indirect,  is 
<i*viriielming,  that  in  spite  of  the  non-deposit 
«<  pszticalar  systems  in  particular  regions,  iu 
9ito  of  the  denudation  that  may  have  taken 
Ittcssfter  deposit;  yet,  speaking  ffenerally,  the 
mooeaon  of  events  over  the  earth^g  surface  has 
wn  the  sucoeesive  formation  of  Igneous,  Pre- 
^tete,  ^urian,  Devonian,  Carboniferous,, 
^innisn,  Triassic,  Jurassie,  Cretaceous,  Eocene, 
JBoeeoe,  Oligooene,  Pliocene,  Pleistocene,  Pre- 
^^■toiic,  Beoent  strata. 


m    OPTICAL     LANTBEN  :    IIS 
COIBTRTTCTION  AHD  TTSB -VI. 

By  Chas.  a.  Pabkbs. 

^vpportinr  Table  for  the  Iiantern— Alter- 
native 8«pport  formed  of  Iron  Legs— 
fsUshlng  the  Woodwork—PoUahing  and 
lAoquerinr  the  Braaawork -Staining  and 
Yaniahlns'  the  Oaae  and  Table. 

rB  lantern  and  its  contaimnff-case  being 
completed,  we  now  come  to  a  aescription  of 
too  foIdlDg  table  for  supporting  the  instrument 
VUn  in  use,  which  has  already  been  shown  open 
«d  closed  in  Figs,  laud  2,  iWs  table,  although 
^1^  simple  construction,  will  be  found  to  be  a 
«"wighly  rigid  support  for  the  apparatus,  pro- 
^^Ihatitismade  acoordiog  to  the  following 
jKnption :— The  first  requisite  will  be  a  board 
*^  the  top  of  the  table,  which  should  be  a 
ftcs  of  well- seasoned  mahogany,  measuring 
a"L.  by  I3in.,  and  about  }in.  or  lin.  thicl$. 
2«jng  obtdned  a  suitable  board,  plane  both 
'"'^'V  smooth  and  even,  and  mark  the  best 


-fr» 


i^^^' 


email  block  of  wood  the  same  thickness  as  the 
legs  of  the  table  and  ISin.  long  by  Sin.  wide, 
must  be  glued  and  screwed  to  the  under  side  of 
the  top  at  one  end.  An  old  mahogany  leaf  of  a 
table  can  frequently  be  obtained  at  a  second- 
hand dealer's  for  less  than  a  couple  of  shilling. 
It  is  needless  to  say  that  a  board  of  this  descrip- 
tion would  answer  admirably  for  this  purpose.  A 
couple  more  pieces  of  wood,  preferably  of 
mahogany,  will  also  be  wanted  to  form  the  legs 
of  the  table,  each  of  which  should  measure  30in. 
by  Uin.,  and  about  the  same  thickness  as  the 
top.  These  two  boards  should  be  carefully 
dressed  up  on  both  sides,  including  the  eda^es, 
the  same  as  before,  the  best  surface  being  marked 
for  the  outside,  after  which  the  arc  of  a  6in. 
circle  is  marked  at  the  end  of  each  leg  by  means 
of  a  pair  of  compasses  in  order  to  indicate  the 
portion  to  be  cut  out. 

When  ready  the  cutting  is  performed  by  the 
aid  of  a  bow  saw  or  a  panel  saw ;  but,  of  course, 
it  may  be  done  with  a  greater  degree  of  accuracy 
if  the  reader  possesses  or  has  access  to  a  fret 
sawing  machine.  If  preferred  they  may  be 
marked  out  in  the  manner  shown  in  Fig.  39. 
Set  the  compasses  from  A  and  draw  a  quarter 
ciitsle  to  B,  and  at  C  draw  another  from  D 
to  £.  Now  join  B  E  by  a  straight  line,  and 
from  the  midole  of  this,  with  the  compasses  still 
set  at  the  same,  ah^-cirde  is  drawn  to  join  B  £. 
AU  the  wood  within  the  curves  is  now  cut  out  by 
means  of  a  bow  saw,  after  which  the  sawn  edges 
are  smoothed  by  the  aid  of  a  spokeshave  or  file 
and  glass-paper.  The  legs  may  now  be  hinged 
to  the  under  side  of  the  table  in  the  manner 
indicated  in  the  sectional  diagram  Fig.  40,  using 
2jfin.  iron  butt  hinges  for  the  purpose.  It  will 
be  seen  from  the  illostmtions  that  one  le|?  is 
intended  to  be  hinged  to  the  table  at  an  inch 
from  the  end  of  tiie  wood,  and  the  other  to  the 
Uock  of  wood  A,  which  thus  enables  them  to 
fold  properly  one  over  the  other.  After  the  legs 
have  been  hinged,  the  table  is  completed  by  the 
addition  of  an  edging  of  wood  Sin.  deep,  which 
is  glued  and  screwed  to  the  edge  of  the  top  all 
round,  aa  will  be  understood  by  again  referring 
to  Figs.  1  and  2,  the  entire  surfaoe  of  the  top 
being  finally  cleaned  up  by  means  of  a  hand- 
plane  and  glass-paper.  If  the  extra  tron)ile 
involved  is  not  objected  to,  the  edges  may  be  dove- 
tailed toother  at  the  four  comers ;  but  this  is,  of 
course,  simply  a  matter  of  taste. 

Nothing  remains  to  be  done  in  order  to  com- 
plete the  table  but  to  afiix  four  iron  stretchers 
similar  to  Fig.  41.  For  each  of  these  obtain  a 
couple  of  lOiu.  lengths  of  strap  iron  fin.  wide, 
and  about  iMu*  thiok,  through  each  end  of  which 
a  small  hole  is  drilled  at  ^in.  and  lin.  from  the 
end  of  the  metal.  Now  file  a  slot  a  ^in.  deep, 
and  fin.  wide,  at  the  end  of  one  piece,  and  at  the 
same  time  file  a  projecting  arm  or  tongue  at  the 
corresponding  ends  of  the  remaining  piece  (these 
should  be  the  ends  which  have  the  metal  project- 
ing lin.  beyond  the  hole).  Thus  prepared,  these 
strips  should  now  be  riveted  togeUier  at  the  filed 
ends  until  they  move  quite  stiffly,  the  rivets  being 
formed  by  means  of  a  short  piece  of  brass  rod 
inserted  through  the  holes  drilled  in  the  iron, 
after  which  the  two  outer  ends  of  the  stretcher 
may  be  rounded  off  by  the  aid  of  a  file ;  and  when 
this  has  been  done  the  projecting  tongue  is 
slightly  bent  inwards,  in  order  that  it  may  bed 
against  the  bottom  'of  •  the  slot  on  being  opened. 
If  everything  has  been  carried  out  according  to 
the  above  directions,  it  will  be  found  that  each 
stretcher  may  be  screwed  at  one  end  to  the  outer 
edge  of  the  leg,  and  at  the  other  to  the  inside  of 
the  wooden  edging  of  the  table,  at  exactly  llfin. 
from  the  axia  upon  which  each  leg  turns ;  these 
f our  stretohen,  if  properly  adjusted,  rendering 
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the  table  as  ^rm  as  a  rook  when  opened.'  Before 
leaving  this  part  of  the  subject  it  may  not  be  out 
of  place  to  draw  attention  to  the  excellent  form 
of  sunport  described  by  Mr.  T.  C.  Hep  worth  in 
his  admirable  work  "The  Book  of  the  Lantern." 
This  support,  which  is  shown  in  Fig.  42,  is 
almost  self-explanatory.  In  making  a  support 
of  this  character  it  will  be  necessary  to  first  pre- 
pare four  small  cast  iron  sockets,  similar  in 
appearance  to  Fig.  A  43,  to  take  the  upper  ends 
of  the  legs.  These  may  be  2}in.  in  length,  and 
l^in.  in  width,  the  metal  being  of  a  uniform 
thickness  of  fin.  throughout,  having  two  outer 
leaves,  which  are  fin.  wide,  and  drilled  and 
countersunir  sufficient  to  take  the  heads  of  the 
screws  by  which  the  socket  is  attached  to  tiie 
woodwork,  the  central  opening  of  each  socket 
measuring  fin.  by  fin.  Four  2din.  strips  of  iron 
measuring  lin.  by  fin.  will  likewise  be  require 
to  form  the  legs,  which  are  made  to  fit  into  the 
sockets  first  prepared.  The  upper  end  of  esUAi 
leg  will  have  to  be  reduced  in  size  by  filing  eithel^ 
side  until  a  slight  shoulder  is  formed,  as  will4)e 
seen  at  B,  Fig.  43 ;  the  lower  end  of  the  irtfa 
being  drilled  with  a  hole,  and  turned  outwaa^ 
in  order  to  form  a  small  foot,  the  end  of  themeflll 
being  afterwards  rounded  by  means  el  afil9. 
The  back  part  of  the  socket  may  ba  a  loo^ 
plate  of  iron  furnished  with  screw- holes,  to 
correspond  with  the  holes  in  the  two  outer 
leaves  of  the  socket,  so  that  when  se^wing  the 
latter  to  the  body  of  the  casej  this  plate  may' tie 
laid  against  the  woodwork  first.  It  most  aladbe 
mentioned  that  the  lower  part  of  the  case  to 
which  these  sockets  are  attached  will  require  to 
be  etrenffUiened  by  the  addition  of  a  bot^nf  of 
wood,  which  should  be  glued  and  screwed  r^und 
the  bottom  of  the  case.  It  will,  of  cours^^  be 
advisable  to  dovetail  the  bottling  together  at  the 
front  comers  if  possible. 

The  apparatus  is  now  completed,  with  tl|e 
exception  of  polishing  the  woodwork  aad  lacquer- 
ing the  brasswork,  both  of  which  subjects  will 
now  occupy  our  attention.  Previous  to  polishing 
the  woodwork,  it  will  be  necessary  to  remove 
every  portion  of  brasswork,  and  number  eat^ 
piece  on  the  under  side,  in  order  that  it  may  be 
returned  to  its  respective  position  after  lacquer- 
ing ;  the  various  parts  being  placed  on  a  shelf 
out  of  harm's  reach  until  ready  to  be  lacqaered 
as  soon  as  the  woodwork  has  been  finished.  We 
will  now  take  the  body  of  the  lantern  and 
describe  the  method  to  be  pursued  in  French^ 
polishing  it.  First  give  the  wood  a  good  dressing 
with  the  finest  glasspaper,  in  order  to  effectual^ 
remove  any  Uttie  imperfections  of  surface,  ahd 
then  proceed  to  fill  the  grain  of  the  wood  in  ord^r 
to  prevent  the  absorption  of  the  polish  as- much 
as  possible.  For  this  purpose  prepare  fl  thin 
paste  composed  of  plaster  of  Paris,  shghtly  tinted 
with  rose-pink  in  order  to  suit  the  colour  of  the 
wood,  rubbing  this  in  well  until  the  grain  appears 
to  be  properly  filled,  when  the  superfluous  plaster 
shoulu  be  wiped  off  bv  means  of  a  pieoe  of  old 
rag  before  it  has  had  time  to  harden.  By  the 
time  that  the  last  side  has  been  filled  the  first  will 
in  all  probability  be  sufficiently  dry  to  commenoe 
poUshtDg,  which,  by  the  way,  should  be  con- 
ducted in  a  dry  atmosphere  entirely  free  from  all 
draughts.  If  it  is  desired  to  darken  the  wood, 
this  must  be  done  previous  to  the  commencement 
of  the  poUshing  process  by  staining  it  with  a 
solution  of  permanganate  or  bichromate  of  ^taah 
in  water,  the  strength  of  the  solution  depending 
upon  the  tint  required. 

Having  obtained  a  gill  of  pale  orange  polish 
and  some  methylated  spirit,  prepare  a  rubber 
out  of  wadding  or  fiannet  of  a  suitable  size  to  be 
conveniently  held  in  the  hand,  and  dip  this  into 
a  small  cup  containing  some  of  the  polish,  or^  if 
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preferred,  it  ma;^  be  fed  from  the  bottle  contain- 
ing the  polish ;  in  either  caae,  however,  it  should 
not  be  made  too  wet.  Thns  prepared,  cover  the 
face  of  the  rubber  with  a  piece  of  clean  linen  rag, 
which  will  at  once  become  wet  by  the  poliSi 
oozing  through,  and  apply  it  to  the  wo<9d,  moving 
it  forwards  from  one  end  of  the  wood  to  the 
other  with  a  circular  motion,  occasionally  stop- 
ping to  moisten  the  robber  with  a  fresh  snppl^  of 
polish  whenever  it  appears  to  drag  or  stick, 
repeating  this  process  as  often  as  may  be  neces- 
sary, nnol  a  good  body  of  polish  has  been  evenly 
but  not  excessively  distributed  over  the  entire 
surface  of  the  wood,  which  diould  now  be 
allowed  to  become  quite  dry  before  it  is  asain 
touched.  In  use  the  rubber  should  be  hela  in 
Buch  a  maimer  by  the  fin^^ers  of  the  right  hand 
as  to  drawl  the  cover  auite  tight,  thns  present- 
ing a  smooth  and  slightly  convex  surface  to  work 
with.  On  resuming  work,  the  polish  will  be 
found  to  have  sunk  mto  the  pores  of  the  wood 
oonsideraUv ;  it  will  therefore  be  necessary  to 
first  level  the  surface  by  means  of  a  piece  of  No.  1 
glasQMiper  until  the  bare  wood  is  exposed,  when 
the  same  process  of  working  over  the  surface  of 
the  wood  with  a  wet  rubber  i«  again  repeated ; 
the  latter  should,  however,  be  shifted  to  anotiier 
dean  part,  and,  when  moistened  witii  polish, 
the  tip  of  the  finger  may  be  dipped  in  raw 
linseea  oil  and  then  smeared  over  the  face  of  the 
rubber.  As  the  polish  is  partially  absorbed  by 
the  wood  in  the  course  of  a  few  days,  it  will  be 
found  advisable  to  allow  a  day  or  two  to  elapee 
before  the  process  is  resumed.  When  sufficient 
time  has  been  allowed  for  the  polish  to  sink  and 
harden,  it  may  be  levelled  with  some  very  fine 
pumioMtone  powder,  applied  bv  means  of  a 
■mall  roU  of  felt,  which  should  be  moistened 
with  water  oocasionally.  After  the  wood  has 
again  become  quite  dry  the  polishing  process 
is  resumed  with  a  clean  rubber,  whi(^  is  this 
time  moistened  with  a  small  quantity  of 
methylated  spirit  in  place  of  the  oil,  the 
rubber  being  skimmed  over  the  surface  as  lightly 
as  possiUe  until  it  is  nearly  dry,  when  it  is  again 
Buxistened  wiUi  some  frwi  polish,  and  the  same 
urooess  repeated  until  a  sood  body  of  polish  has 
been  obtamed,  after  which  the  wood  should  be 
permitted  to  become  quite  dry  previous  to  spirit- 
ng-off.  Althou^  the  wood  will  doubtless  pre- 
ent  a  tolerably  bright  appearance,  the  surface 
will,  in  all  probabiUty,  exhibit  some  cloudy 
marks  from  the  rubber,  owing  to  the  presence  of 
the  oil,  which  must  now  be  worked  out  by  the 
"  spiriting-off "  process,  for  unless  the  oil  is 
entirely  removed  it  will  most  certainly  cause  the 
polish  to  sink.  The  spiriting-off  may  be  said  to 
be  the  most  difficult  part  of  the  entire  process  of 
polishing,  as  it  requires  a  considerable  amount  of 
skill  on  the  part  of  the  polisher  in  order  to  pro- 
duce a  satismctory  result.  When  ready  to  com- 
mence, prepare  the  spiriting-off  rubber  in  a 
similar  manner  to  the  others — ^that  is  to  say, 
with  old  flannel  or  wadding  and  washed-out 
ilnen  rags.  This  rubber  should  be  moistened 
with  a  small  quantity  of  methylated  spirit,  but 
not  sufficient  to  make  it  feel  damp,  after  which  it 
is  passed  over  the  wood  as  lightly  and  rapidly  as 
possible,  care  being  taken  never  to  stop  for  an 
nstant,  otherwise  the  poUsh  would  be  liable  to 
soften  and  break  up  in  unsightly  patches.  It 
should  not  be  again  moistened  until  absolutely 
neoessary,  and  then  with  only  a  few  drops  of 
Bpizit,  this  rubber  being  persevered  with  until 
every  trace  of  the  oil  has  been  entirely  worked 
out,  the  final  strokes  being  elongated  the  way  of 
the  grain  of  the  wood,  unUl  the  surface  presents 
a  uniformly  brilliant  polish.  Care  diould  be 
taken  to  avoid  any  creasmg  of  the  rubber  while 
in  use,  as  this  would  necessitate  the  papering 
down  of  the  entire  surface. 

As  soon  as  the  woodwork  of  the  lantern  body 

has  been  polished,  it  will  be  necessary  to  turn 

our  attention  to  the  brasswork,  every  part  of 

which  should  be  polished  and  lacH^uerea  before  it 

s  replaced  upon  the  instrument. 

In  preparing  the  stage  plates  and  similar  flat 
suifaoes  for  lacquering,  flrst  clamp  them  securely 
in  a  vice  between  lead  or  leather  damps,  and 
then  proceed  to  scrape  up  the  straight  or  curved 
edges  by  means  of  a  scraper  for  meUl,  until  they 
are  quite  bright  and  true,  after  which  a  piece  of 
emery-paper  wrapped  round  a  thin,  flat  stidc  of 
wood  should  be  used  to  get  rid  of  any  file 
marks  on  the  flat  surface  of  the  metal, 
oare  being  taken  to  keep  the  strokes  in 
one  uniform  direction,  loigthwise  of  the 
work.  This  process  being  continued  until  all 
the  marks  have  been  efi!ectivdy  obliterated,  when 


another  paper  of  a  finer  grit  should  be  employed, 
until  the  finest  fionr  emery-paper  is  usea  to 
remove  the  marks  made  by  the  previous  paper, 
and  bring  the  work  up  to  a  smooth  and  even 
surface,  which  may  be  further  improved  by  using 
a  slight  trace  of  oil  with  this  last  paper.  In 
order  to  obtain  the  best  results  it  will  be  found 
advisable  to  carefully  wipe  the  work  before 
using  a  finer  paper  in  order  to  entirdy  remove 
all  the  emery-dust  caused  by  ttie  previous  paper. 
If  a  still  further  finish  is  desirea  after  the  last 
paper,  it  will  be  necessary  to  wipe  away  all  the 
dust  and  bring  the  work  up  to  a  fine  grain  by 
the  use  of  a  piece  of  water  of  Ajrr  stone^  which 
should  be  rubbed  over  the  surface  in  tiie  direction 
of  the  grain  left  by  the  paper,  water  being  used 
plentifully  as  a  luluicant.  After  the  use  of  the 
stone  the  work  may  be  wiped  on  a  clean  rag  and 
then  brushed  with  a  soft  brush  dipped  in  a  paste 
of  whiting  and  water,  or  if  a  stulfiner  polish  is 
desired,  it  may  be  rubbed  with  a  buff  stick  and 
(^roeus  powder,  or  better  still,  a  small  quantity  of 
the  '<  Universal  Metal  Polishing  Powder  "  may 
be  substituted  for  the  crocus  powder  which  wiU 
speedily  bring  the  surface  up  to  a  burnish-like 


brilliancy.  This  latter  preparation  can  be 
obtained  from  most  oilmen  and  a  great  many 
cyclist  stores.  The  outer  stage-plates  may  be 
figured  all  over  by  means  of  a  piece  of  slate- 
pencil  cut  to  a  sliarp  bevd,  and  then  worked 
with  a  circular  motion  over  the  entire  surface. 
If  this  is  done  with  a  little  taste,  it  will 
add  greatly  to  the  appearance  of  the  stages 
when  finished.  As  before  stated,  it  is  of  great 
importance  to  carefully  wipe  the  work  previous 
to  using  a  finer  abrasive  material,  in  order  to  pre- 
vent any  grit  or  dust  getting  on  the  work  during 
tlvB  latter  staj^^  of  the  polishing.  Great  care 
must  be  exercised  to  preserve  the  sharp  edges  of 
the  work,  as  there  is  nothing  which  looks  worse 
than  round  edffes  to  an  article  which  diould  be 
quite  sharp  ana  square. 

The  work  being  ready  for  lacquering,  it  should 
be  heated  on  a  stove  or  other  source  of  heat,  until 
it  is  just  too  hot  to  be  comfortably  borne  by  the 
hand,  and  yet  not  hot  enough  to  burn  the  lacquer. 
A  soft,  fiat  brush,  about  an  inch  in  width,  is  now 
dipped  into  a  sxnall  pot  containing  the  lacquer, 
and  wiped  across  a  string  stretched  over  the  top 
of  the  pot  in  order  to  free  it  from  any  excess  of 
lao(|uer.  The  brush  is  now  drawn  fightly  and 
rapidly  over  the  surface  of  the  work,  and  raised 
from  Uie  metal  the  instant  it  reaches  the  opposite 
edges,  care  being  taken  never  to  go  over  the 
same  spot  a  second  time  while  the  first  coat  is  yet 
moist.  If  the  lacquer  is  found  to  collect  round 
the  screw-holes  or  edges  of  the  work,  it  iriU  be 
worth  while  to  try  the  experiment  of  ooatiog  it 
with  plain  alcohol,  or  a  very  weds  varnish,  pre- 
vious to  applying  the  lacquer.  In  laoquermg, 
the  great  difficul^  is  to  know  the  exact  degree 
of  heat  best  suited  to  the  laoquer  employed,  tiiis 
being  a  kind  of  knowledge  which  can  only  be 
gained  by  actod  experience.  If  the  work  is  too 
hot  it  will  burn  the  lacquer,  and  if  it  is  too  cold 
it  will  refuse  to  set.  Should  it  become  desirable 
to  remove  a  coat  of  spoiled  laoquer  at  any  time,  it 
will  be  necessary  to  do  this  by  boiling  the  work 
in  a  lye  composed  of  half -a-pound  of  potash  to  a 


gallon  of  water.  Ten  or  fifteen  minutes'  immafc 
■ion  in  this  solution,  and  a  plunre  in  a  lafli  of 
cold  water,  will  soon  remove  the  lacquer. 

When  every  portion  of  the  brasswork  has  beea 
lae^uered  in  a  satis&ctory  manner,  the  variooB 
fittmgs  may  be  put  together  and  retumedte  than 
respective  positions  on  the  lantern  body;  Vol 
before  doing  this,  the  back  of  the  ttage-^ate, 
Fig.  20,  including  the  outside  of  the  cosdeDMi^ 
ooUar  and  the  inside  of  the  outer  stsge-dste) 
Fig.  21,  and  the  interior  of  the  front  tube,  like- 
wise the  interior  and  exterior  of  the  tube  of  the 
sprinff-plate,  Fi^.  23,  will  each  require  a  oost  of 
dead  black  varnish  in  order  to  prevent  the  reflec- 
tion of  light,  and  also  imp^ve  the  appearuioe 
and  finish  ol  the  stages.  This  dead  bbbk  aaj 
be  readily  made  by  grinding  up,  on  a  tin  lid  era 
saucer,  a  small  quantit^r  ol  vegetable  Usok  with 
anjT  form  of  spirit  vanush,  or  even  French  polidi, 
wmdi  should  DO  diluted  with  methylated  spixit, 
and  well  stirred  until  a  thin,  smooth  vuaiih 
entirdy  free  from  lumps  is  formMsdi  A  brushfoll 
of  this  tried  on  a  piece  of  metd  wiU  very  eooa 
indicate  whether  it  is  of  the  proper  consisteooo,  u 
it  will  dry  in  a  few  moments  with  a  dull  nutt 
surface.  If  it  should  be  shiny  when  dry  it  nffl 
need  the  addition  of  a  little  more  spirit  or  black 
and  if  it  is  too  thick  it  shodd  be  further  diloket 
with  more  spirit ;  but  in  the  event  of  it  being 
liable  to  rub  off,  it  will  be  necessary  to  adds 
little  more  varnish.  A  judidous  appiicatJoa  of 
this  varnish  to  any  other  portion  of  the  lantea 
which  presents  a  refiectmg  surface  will  add 
greaUy  to  the  generd  appearance  of  the  inatni- 
ment.  It  will  also  be  necessary  to  paint  the  jet 
trays  with  dead  black  varnish,  but  for  thu 
puzpose  the  addition  of  a  littie  more  varnish  frill 
be  found  an  advantage. 

With  regard  to  the  finishing  of  the  lantam- 
case  and  the  supporting  tabfo,  these  may  be 
stained  with  <* Stephen's*^  stain,  and  afterwaidi 
varnidied,  or,  if  i^erred,  they  can  be  ^painted 
with  dther  of  the  enamd  paints  which  are  nov 
add  in  a  great  variety  pf  colours.  Notwith- 
standing the  great  variety  of  tints,  it  mav  be 
remarked  that  a  dark  chocolate  wodd  pena^ 
be  the  most  suitable  tint ;  but,  of  course,  this  tf 
merdy  a  matter  of  taste.  A  great  many  readen 
may  perhaps  prefer  to  stain  and  varnish  in  one 
opttation  by  using  one  of  the  combhiation 
varnish  stains  now  sold.  Messrs.  Stevens  and 
Co.,  the  Torbay  Paint  Co.,  of  26-28,  BilHter- 
street,  London,  E.G.,  send  out  combinatioB 
polish  stains,  in  tins,  at  prices  from  2s.  per  piot 
(postage  3d.)  These  stains  are  obtainable  in  all 
uie  ttsud  tints,  induding  mahogany,  light  and 
dark  oak,  walnut,  ebony,  &c.  One  coat  applied 
to  the  freshly-prepared  surface  of  the  wt»d  hj 
means  of  a  soft,  fiat  brush  will  geneially  be 
found  to  be  sufficient.  In  using  these  stains,  the 
wood  will  require  no  previous  treatment  in  the 
way  of  siring,  and  they  also  possess  the  advantage 
of  drying  m  a  few  moments  with  a  gloeqr 
appearance. 

In  conduding  the  first  part  of  this  seriee  on 
the  opticd  lantern,  a  hope  may  be  expressed  that 
these  instructions  have  been  rendered  sufficiently 
dear  and  oondse,  and  that  all  matters  of  im- 
pcnrtance  have  been  properly  dealt  with,  (x 
course,  the  f oregoinff  is  an  instrument  which 
to  execute  in  a  first-class  maimer  will  requise  ft 
carefd  workman,  but  then  the  same  truth  holds 
good  with  any  class  of  work,  no  matter  how 
simple.  All  that  is  necessary  is  a  carefd  study 
and  practicd  working-out  of  the  foregoBig 
instructions,  together  with  a  desire— 'O^yiJ^ 
determination — to  finish  off  every  part  in  the  best 
posdble  manner. 

{To  U  e<miimttd.) 


w 


A  MONOCTOIB. 

illustrated  severd  years  ago  (March  2^ 
V  J      1869)  a  siogle-whed  vdocipede,  m  wbx« 
the  driver  sat  within  the  whed.     A  wmewhsj 
similar  cycle  has  been  reoently  patented  m  tte 

Umted  States  by  Mr.  Henry  0.  Rosi»  oJi^?: 
Illinois.    Itwillbeseenin  the  figure  that  from  tbs 

rim  of  the  laiige  single  whed  short  diverging  Q^^ 
extend  to  inner  panlld  rims  some  distance  apars 
bent  arms  attached  to  the  latter  rims  extending^ 
a  hub  on  each  side  of  the  whed,  the  hub  oonsisbBg 
of  a  sleeve  provided  with  bdl  bearings  throogj 
which  the  ade  extends.  Mounted  in  baU  P«^^ 
on  each  of  the  sleeves  is  an  arm  extending  aDorv 
and  bdow,  the  upper  ends  of  the  arms  hamg 
handles  by  which  tiie  machine  is  gowed,  wBi» 
their  lower  ends  support  a  framework  haffflK* 
cross-bar  to  which  u  secured  the  seat  P«^rf 
frame  also  affording  bearings  foe  an  axis  on  wuca 
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the  pedal  leyen.  Loosdr  mounted  in  a 
hofloir  dronlar  oaee  at  each  aide  of  the  maohine,  on 
tlMiniMr  end  of  the  axle  and  ileeye,  is  a  ratchet 
■MKJianiiiin  for  drijing  the  wheel,  one  of  the  fignrei 
ibowing  a  iwwtifinal  Tiew  of  the  ratohet  attachment. 
Aitoqp  held  in  a  giooTe  on  the  face  of  the  ratchet 
Gung  eiteads  downward  on  each  tide  to  one  of 
ilM  Mdal  leTBra,  to  whkh  it  is  lecored,  and  as  the 
pink  lie  operated  the  ratohet-wheel  and  aleoTe 
SB  tamed  to  moye  the  main  wheel.  To  tiie  outer 
ttdiof  the  axles  are  attached  rods  long  enough  to 
ntnd  to  the  ground,  when  the  tales  are  turned 
bloposition  to  bring  their  points  down,  and  at  a 
VBiwient  point  in  mmt  of  the  rider  is  a  curred 
Inks  bar  connected  with  the  squared  inner  ends 
ol  theaibs,  so  that  by  raisfaig  the  biake  bar  the 
olsiitanied  to  throw  the  points  of  the  rods  down 
isfto  the  nound,  as  shown  in  dotted  lines  in  the 
Mknosl  plan  view,  and  in  full  lines  in  the  figure  in 
popedive.  When  the  machine  is  behig  operated 
UMsxods  are  held  out  of  contact  wi^uie  ground 
bjtipcing  extending  tern  the  brake  bar  to  the 
mi  pwoh.  A  mud-guard,  preferably  of  perforated 
orwneoloth,  is  supported  1^  the  frunework  aboye 
ndteck  of  the  seat.  The  machine  is  steered  by 
fte  hsndlei  on  the  arms  extending  upwards  from 
His  dseres  ct  each  side. 


ABTIFICIAL   KAIN-HAKIKa.* 

By  Prof.  Edwin  J.  Housroir. 
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nSBNEVEB  a  large  mass  of  air  is  cooled 
below  the  temperature  of  its  dew-point,  the 
Mstee  it  can  no  longer  hold  as  inyisiUe  yapour 
btoosfls  yisihia.  If  the  reduction  of  temperature 
Mbeiili^t,  the  yapour  appears  as  fog,  mist,  or 
emd ;  if  the  reduction  be  considerable,  as  rain  or 
■ow.  There  has  been  no  Uttle  attention  giyen 
My  to  the  quflstion  as  to  whether  or  not  rain  can 
tecBosed  to  nil  at  pleasure  on  any  giyen  section  of 
■s  flsith—rain  mabhines,  or  artificial  rain  pro- 
4amij  consisting  essentially  of  devices  whereby 
gplnsmns  of  nitxo-glygerine,  or  other  simflar  sub- 
teoei,are  obtained  at  fairly  considerable  eleya- 
BODi  in  mid-air,  have  been  tned  in  different  forms, 
iitothe  sofioess  of  these  attempts  at  the  artificial 
leodoction  of  rain,  the  testimony  appears  to  be 
iBMctsin  ur  oontradictory.  The  idea  of  rain- 
aikfa^  by  mid-air  explosions  is  probably  based  on 
ttsnms  that  are  generally  behoved  to  attend  or 
wv  gMat  battles,  Fourth  of  July  celebrations  of 
w  rhtnese  chi^aoter,  and  volcanic  eruptions, 
oang  by  the  evidences  produced  by  either  the 
Wika  cr  the  peaceful  burning  of  gunpowder. 
Vnoh  it  best  are  but  vague,  it  may  be  remarked 
■it  voksBnio  eruptions  may  produce  very  heavy 
■tthUs,  not  only  because  the  force  of  the  eruption 
ndtiiemtense  heat  cause  upward  currents  in  the 
tt,  but  also  because  of  the  vast  quantities  of  vapour 
vvitsr  that  escape  from  most  volcanoes  during 
wsraBtions.  There  is  a  fasdoation  in  witness- 
■g  asB^  struggle  with  the  forces  of  nature ;  a 
y^gfaibeit  understood,  not  made  to  oppose  such 
«"M,  but  rather  to  direct  them,  l^e  former 
wt  would  be  foolish,  the  latter  must  meet 
y  mceess,  if  properly  directed.  Do  the 
^■tifle  facta,  as  far  as  Imown  to  meteorology, 
instty  encouragement  for  the  continuance  of  the 
■"Ji  of  the  would-be  ndn-makersP  Let  us 
■m*  It  is  now  generally  agreed  that  the  lower- 
9  ^  tniperature  necessary  for  the  production  of 
^^■■7  M  obtained  in  the  following  ways:— 1. 

lli«2|9«  rmd  before  th^  Blectiical  Section  of  the 
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By  the  intermingling  of  masses  of  warm  and  cold 
air.  2.  By  the  carrying  of  warm,  moist  air  into  a 
oold  place.  In  any  case  the  cause  of  the  rain  is, 
briefly,  the  oooHng  of  the  air  until  it  is  unable  to 
retain  all  the  moisture  it  formerly  held  as  invisible 
vapomyand  deposito  the  excess  in  a  visible  form  as 
ram.  The  quantity  of  the  rainfall  wiU,  therefore, 
depend  both  on  the  amount  of  moisture  present  in 
the  air,  and  on  the  extent  of  reduction  of  tempera- 
ture produced.  The  first  method,  vis.,  the  lower- 
ing of  temperature  by  the  intermingling  of  masses 
of  warm  and  oold  air,  can  never  produce  any  yery 
considerable  rsinfsll,  sinoe^  though  the  warm  air  is 
cooled  by  ito  mixture  with  cold  air^  and  the 
tendency  is,  therefore,  to  cause  the  mixed  air  to 
beoome  relatively  moister,  yet.  at  the  same  time, 
the  oold  air  is  made  warmer,  ana  therefore  relatiyely 
drier.  Drizzling  rains  might  be  produced  in  this 
manner,  but  scMroely  oyer  heavy  rainfalls,  unless 
both  the  oold  and  the  warm  air  contain  large  quan- 
tities of  moisture.  There  remains,  therefore,  but 
the  seoond  way  of  lowering  the  temperature  of  the 
air^-viz..  by  the  carrying  of  the  warm  air  into  a 
colder  place.  Tins  can  be  accomplished  in  three 
different  ways.  1 .  By  a  change  of  latitude,  or  by  a 
warm,  moist  air  blowing  into  a  colder  latitude.    In 

Sneral,  the  Equatorial  currento  blowing  towards 
e  Poles  are  tne  chief  rain  producers.  2.  By  a 
change  in  altitude  effected  by  an  ascending  current, 
due  to  a  heated  area.  Here  the  lowering  of  the 
temperature  is  due,  not  only  to  the  cold  of 
elevation,  but  also  to  that  produced  by  the  ex- 
pansion of  the  air  under  lower  pressure.  3.  By  a 
change  in  altitude,  due  to  a  mountain  range 
opponng  the  progress  of  a  wind,  and  theroby 
necessitating  ito  gradually  creeping  up  the  sides  of 
the  mountam.  In  any  of  these  ways  heavy  rains 
may  be  produoed  and,  in  point  of  fact,  they  are 
probably  the  only  ways  in  whioh  heavy  rains  are 
generally    produoed.      Applying    the    preceding 

1>rind^les  to  the  case  of  the  modem  rain  machine, 
et  us  mquire  as  to  the  probabilities  of  ito  successful 
operation.  The  simultaneous,  or  the  suocesaive 
explosion  of  large  quantities  of  any  high  explosLve, 
in  the  u|»per  regions  of  the  atmosphere,  must 
produce,  m  ^enrnl,  a  rapid  and  more  or  less 
thorougn  mixing  or  stirring  of  the  surrounding  air. 
The  sadden  expansion  of  the  air  both  by  tiie  heat 
liberated  by  the  explosion  and  by  the  gases  evolved 
during  the  explosion,  is  attended  by  a  rush  outward, 
followed  by  a  rush  of  air  inwaodsi  towards  the 
explosion  centra.  The  diraetion  of  this  latter  rush 
is  generally  radially  inward.  In  addition  to  these 
inward  motions,  the  heat  generated  may  tend  to 
produce  a  slight  upward  motion ;  the  general  effect 
must  be,  however,  to  produce  a  mixing  or  churning 
rather  than  an  upward  motion.  The  immediate 
effect  of  the  explosion  is  to  produce  a  miniatura 
area  of  low  barometer,  caused  by  the  radial  rush  of 
air  towards  the  explosion  centra,  and  by  whatever 
ascending  current  that  may  result  from  the  libera- 
tion of  heat.  It  would  be  reasonable  to  suppose 
that  if  the  explosion  produces  any  direct  effect  on 
atmospheric  conditions,  the  area  of  low  barometer 
should  follow  immediately,  or  nearly  so.  after  the 
explosion.*  Have  such  cnanffes  in  the  oarometric 
pressure  been  noticed  to  f ofiow  such  mid-air  ex- 
plosion ?  So  far  as  the  mixing  motion  is  concerned, 
ito  action  to  produce  a  fall  ox  rain  must  be  slight. 
The  ascending  motion  might  cause  a  rainfall,  but 
as  thii  motion  is  slight  in  extent,  ito  action 
under  ordinary  conditions  must  at  best  be 
but  insignificant.  In  either  case,  any  decrease 
in  tomperatura.  and  consequent  increase  in 
ralative  humidity,  must  necessarily  be  slightly 
decreased  by  the  dry  and  heated  gases  evolved 
during  the  explosion  of  such  aubetuces  as  oitro- 


glyoerine,  dynamite,  or  gunpowder.  It  might  be 
supposed  from  the  aboye  considerations  that  bal- 
loons containing  an  explosive  mixture  of  hydro^^ 
uid  oxygen  would  be  preferable  to  those  carrying 
nitro-glycerine,  dynamite,  or  gunpowder,  since  in 
the  former  ease  the  vapour  of  water  resuKs  from 
the  explosion,  and  in  the  latter  dry  gases.  It  must 
be  -remembered,  however,  that  tM  explosion  of 
mJzed  oxygen  and  hydrogen  pioduoeL  for  the 
greater  part,  a  collapse,  or  radial  rush  inwards 
towards  the  explosiye  centre^  while  the  explosion  of 
gunpowder  or  nitro-glyberme  produces,  for  the 
greater  part,  a  radial  rush  from  such  centra.  A 
circumstance  that  appean  to  have  been  lost  sight  of 
in  all  the  raoent  a^empto  at  rain-making,  is  that 
such  attempto  have  tieen  apparently  made  re* 
gardless  of  the  hygrometrio  eooditions  of  the  abr. 
As  rain  is  but  the  excess  of  moistara,  which 
the  warm  moist  air  when  sufficiently  cooled 
is  unable  to  ratain,  the  apumnt  of  the  fall  wfll 
depend,  as  already  stated,  on  the  quanliljv  af 
moistura  in  the  air.  as  well  as  on  the  enent  «f  ihe 
chilling  action  fouowing  the  ezplosSon  or  other 
cause.  To  attempt  to  produoe  rain  by  explosions  ki 
mid-air,  izre^ectiye  of  the  quantity  of  moistan  m 
the  air,  is  to  attempt  to  cause  water  to  liiQ  from 
the  sir  when  practicaDy  none  is  present.  HusIs 
not  caAj  illogical,  but  absurd.  It  may  be  'thought 
by  some  that  the  concnssi<ms  caused  bj  mid-air 
explosions  might  result  in  such  a  general  movement 
of  the  suxToundiog  air,  as  to  cause  lainio  fall  over 
an  extended  area.  The  flash  of  the  •enlosioa  is 
followed  by  a  sudden  movement  of  the  av  cansiag 
the  noise  of  the  explosion.  The  phenomena  m 
lightning  and  thunder  ara  somewhat  similar  to  those 
of  artifioal  imd-air  explosions.  Tirst  we  have  the 
lightning  flash,  and  subse^uentty  the  thunder, 
which  is  a  violent  concussion  of  air.  Boes  this 
concussion  bring  down  a  heayier  rainfall  P 
Popularly  it  is  beUeved  to  do  so,  but  the  general 
opinion  of  the  scientific  world  is  that  the  IJOTtning 
flash  is  the  effect  of  a  rapid  condensafion  (» 
the  aqueous  vapour— i.e.,  of  a  heavier  ninfaU,  and 
not  the  cause  of  such  a  f alL  That  is  to  say,  the 
high  potency  of  the  lightning  flash  is  due  to  the 
enormous  decrease  in  tne  snrfacee  of  the  already 
charged  nun  drops  over  that  of  the  surfaces  of  the 
thousands  of  the  separate  drops  that  eoalesoe  to 
form  the  single  drope.  NevertheleBS,  the  liberntion 
of  heat  energy  and  the  rapid  admixture  of  air  fol- 
lowing the  dinuptive  discharge  may  slightly  increase 
the  rainfall,  or  may  act  as  a  determming  cause  of 
rain  over  an  extended  area.  Thera  is  this  difference 
between  the  lightning  flash  and  the  flash  of  an 
explosion— vis.,  the  former  ocoun  over  a  compara- 
tively great  length  of  path— i.e.,  a  spaee  of  small 
breadm  and  depth,  but  preat  length.  The  latter 
occun  in  a  comparatively  limited  space,  the 
three  dimensions  of  which  are  neany  equaL 
Though  li^tning  is  not  a  cause  of  rain, 
thera  can  oe  no  doubt  that  if  rain  can  be 
artifldally  produced  durin^^  a  period  in  which 
there  is  much  free  electncilj  In  the  air,  the 
storm  will  be  attended  by  lighming  and  Sunder. 
If  then,  there  be  any  increase  of  rain  due  to  the 
presence  of  Ughtning,  artificial  rain-maUnff  will  be 
more  liable  to  succeed  when  the  potential  of  the 
air,  as  re^^ards  the  earth  or  neighbouring  douds,  is 
comparatively  high.  The  enormous  expenditure  of 
energy  required  to  produce  a  rain-st<nm  over  an 
extended  area  is  a  circumstance  that  would  sppeag 
to  give  but  littie  encouragement  to  man's  masi^ 
efforto  in  this  direction.  The  amount  of  energy 
liberated  by  the  greatest  explosion  man  has  yet 
effected  in  mid-air  is  but  insfgniflcant  when  com- 
pared to  the  energy  liberated  b^  nature  during  even 
a  comparatively  limited  fall  of  rain.  There  is, 
however,  an  important  consideration,  bearing  on 
the  question  of  the  probable  success  of  nIn-Biuiqg 
by  mid-air  explodons,  that  mves  to  such  attempto 
a  far  greater  probability  <rf  success  than  wow 
appear  to  be  warranted  from  the  facto  already 
enumerated.  Presupposing  the  existence  of  a 
sufficient  mass  of  moist  air,  at  preferably 
a  comparatively  high  difference  of  potential 
as  compared  with  the  neighbouring  air  or  tne  earthy 
a  mid-air  explosion  might  act  as  the  determining 
cause  of  rainfall  over  a  wide  area|  the  balance  (3 
the  energy  requisite,  therefore,  being  supplied  by 
the  moist  air.  In  a  mass  of  very  moist  air  there 
exiato  a  store  of  energy  which,  if  liberated,  would 
suifice  to  cause  movemento  of  tne  air  of  vast  extent. 
When  the  yapour  of  the  air  is  condensed,  the 

Eotential  energy  becomes  kinetic,  and,  beii^ 
berated  by  the  heat,  causes  ascending  currento 
which  produce  a  further  condensation  <n  moistur^ 
and  further  liberation  of  energy  previously  locked 
up  in  the  vapour.  There  sometimes  existo  con- 
ditions in  the  air,  in  which  it  is,  so  to  speak,  in  a 
stoto  of  very  unstable  equilibrium,  ana  a  slight 
determining  cause  may  result  in  the  liberation  of  the 
stored  up  ener^  wim  a  resulting  heavy  rahifall. 
In  such  cases  it  would  appear  that  there  are  no 
reasons  why  an  explosion  m  mid- air  should  not  be 
followed  by  rain.  At  the  same  time  it  is  not  un- 
reasonable to  suppose  that  the  natural  causes,  which 
brought  about  such  conditions,  would,  in  many 
cases,  continue  to  act,  and  thus  cause  rain  without 
artificial  aid.    There  are,  however,  meteorological 
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conditions  that  pnhMj  fieqaeatl  v  exist  in  oeortain 
latltadeg  in  which  hm,yy  nins  migiit  he  aztiiloiaUy 
produced  ^  mid-^ir  diitnrhanoee.  when,  without 
■aehdiflti]rMnoee,noiainfdIwoQlaocear.  Should, 
for  e»Mnnle»  a  lajer  of  warm,  moist  aii  exist 
between  tne  earth*B  sozf aoe  and  a  higher  layer  of 
oold,  moist  air,  sepexated  by  a  oomparativpq^  thhi 
layer  of  air,  and  should  such  conditions  exist  as  to 
maintain  the  two  lajexB  separate,  then  the  breaking 
or  nierofaig  of  the  intermediate  separating  layer 
mi^t  peimit  such  an  np*'i>>b  of  the  warmer  air 
through  tha  opening  tnat  the  liberation  of  its 
8tored*up  eneiKy  through  the  condensation  of  its 
moistnse,  wouloresult  in  a  general  up-rush  of  the 
warm  moist  air  and  the  consequent  moduotion  of  an 
extended  area  of  low  barometer,  in  other  words, 
the  artificial  mptore  of  the  separating  layer  would 
result  in  the  fbnnation  of  a  true  storm  centre  and  a 
heavy  rainfall  of  considerable  dimaosions.  In  such 
cases  it  would  appear:  (1)  That  mid-air  ex- 
plosions will  Jie  more  effective  than  explosions 
on  the  earth's  surface.  (2)  That  directed  mid- 
air explosions— i.e.,  explosions  in  which  the 
general  effect  of  the  liberated  energy  is  to  produce 
an  upward  rush  of  air,  would  be  more  effeotiye 
than  nndireoted,  hap-hasard  explosions.  If  in  such 
cases,  considerable  difference  of  potential  exist 
between  tha  layers  of  air,  or  between  that  of  the 
air  generally  and  the  earth,  the  li|(htiiing  flashes 
would  unquestionably  be  effeotiTe  m  piareinff  the 
separating  layer,  especially  if,  as  would  probably 
be  the  case,  the  general  direotion  of  the  disoharffe 
be  between  the  layers  of  cold  and  warm  w. 
Since,  as  we  liave  seen,  it  is  the  ascending  current 
that  causes  the  heaviest  rainfall,  it  would  appear 
that  mid-air  explosions  of  such  a  chazaoter  as  to 
produce  in  general  an  upward  rush  of  air  would 
be  probably  more  snccesuol  than  undirected,  hap- 
hasard  explosions  in  mid-air.  Such  movements 
might  advantageoualv  be  effected  by  the  liberation  of 
rockets  with  emargea  conicad  heads,  or  of  any  form  of 
firework  that  would  move  generally  upward. 
Since  sncceas  in  artificial  rain-making  is  pvsbably 
dependent  on  the  meteorological  conditions,  bo&  of 
^tite  lower  and  upper  layers  of  the  atmosphere, 
efforts  should  be  mada  to  enlarge  our  present  very 
limited  knowledge  of  such  oonditions.  Captive 
balloons,  containing  registering  electrometers,  tele- 
thermometen,  tele-hygrometers,  tele-anemometers, 
ftc,  might  be  connected  by  wires  with  recording 
apparatus  placed  on  the  earth's  surface.  The  cost 
of  m%intaining  such  aerial  stations  of  observation 
.  would  be  bat  insignificant  when  compared  with  the 
benefit  that  would  accrue  not  only  toward  the 
.solution  of  the  problem  as  to  the  probable  success  in 
rain- making,  but  also  in  the  aid  given  to  the 
general  operations  of  the  United  States  Weather 
Bureau  m  particular,  and  to  meteorology  in 
generaL  Daring  the  general  prevalence  of  moist 
warm  air,  when  bat  a  slight  cooling  is  necessary 
to  pause  a  general  downpour,  effective  rain- 
making  might  be  obtained  by  the  sudden 
breaking  or  opening  of  cylinders  of  liquefied  gases, 
where  expansion  would  cause  an  intense  chilmig  of 
the  suixounding  air ;  sndi  qrlinders  could  be  resdily 
opened  by  means  of  esfth-controlled  electro- 
nouignets.  The  following  general  conclusions  may, 
.in  view  of  the  present  state  of  meteorologioal 
Mience,  be  properly  drawn  concerning  the  artindal 
.production  of  rain:—!.  That  rain  can  never  be 
made  to  fall  at  will  by  mid-air  explosions  on  any 
part  of  the  earth's  surface,  irrespective  of  the 
climatic  conditions  there  existing.  2.  That  during 
certain  meteorological  conditions,  mid-air  explosions 
may  result  in  rainfall  over  extended  areas.  3.  That 
the  liberation  of  ener^  necessary  for  such  rainfalls 
is  due  not  to  the  mid-air  explosions,  but  to  the 
energy  stored  up  in  the  moist  air  from  which  the 
rain  is  derived.  4.  That  the  mete&iroloei(»l  con- 
ditions which  must  exist  for  the  successful  action  of 
mid-air  explosions  would  probably,  in  most,  though 
not  in  all,  cases,  themselves  result  in  a  natural  pro- 
duction of  rain.  6.  That  a  comparatively  high 
difference  of  electric  potential  belween  different 
parts  of  the  air,  or  between  the  air  and  the  earth,  is 
possibly  favourable  when  taken  in  connection  with 
other  meteorological  oonditions  for  artificial  rain- 
making.  6.  That  an  undirected  mid-air  explosion 
is  not  as  likely  to  produce  rain  as  an  explosion  in 
which  the  main  tendency  of  the  energy  liberated  is 
to  cause  a  general  uprush  of  the  air. 


Vineyards  in  Boaaia.  —  Tha  Minister  of 
Imperial  Domains  in  Bussia  publishes  a  roport 
acoordini;  to  which  the  area  ox  vineyards  in  that 
country  is  about  4^8,250  acres,  the  average  yield  of 
wine  from  them  being  55,300,000  gallons,  of  which 
rather  more  than  huf  is  grown  in  the  Caucasus. 
The  districts  of  Bessarabia,  the  Chersonesus,  and 
PodoUa  have  about  150,000  acres  of  vineyards,  and 
grow  about  16,680,000  gallons,  while  the  Crimea, 
with  about  120,000  acres,  grows  2,800,000  g^ons, 
the  rest  being  grown  in  the  province  qf  Bsrmnansk, 
the  Tanris,  the  provinces  of  the  C^asaoks  of  the 
Don,  the  district  of  Astrakhan,  &e  Ural,  and 
Turkestan.  The  average  yield  of  the  last  20  years 
has  been  about  180  gallons  an  acre. 


SGIENTIFIG    NEW& 
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THE  position  of  Wolffs  comet  on  the  30th 
inst.  at  Berlin  midnight,  will  be  R.A. 
4h.  41m.  14s.,  S.  Dec.  V  35*2';  brightness  U-76, 
as  compared  with  unity  at  time  of  re-discovery. 

The  position  of  Tempel-Swift's  comet  on  Oct. 
22  will  be,  according  to  the  ephemeris  for  Paris 
midnight,  calculate  by  M.  Rosaert,  of  the 
National  Observatory,  B.A.  2lh.  18m.,  N.  Dec. 
8"  4-8';  brightness  10  64,  as  compsxed  with 
unity  at  time  of  re-discovery.  Its  period  is 
about  five  and  a  half  years,  and  it  will  pass  peri- 
helion in  November. 

A  new  comet  was  discovered  by  Mr.  Barnard, 
of  the  Lick  Observatory,  on  the  morning  of  the 
3rd  inst.  in  B.A.  7h.  31m.,  N.P.D.  117°  64', 
moving  towards  the  south-east. 

It  is  stated  that  Dr.  Hind,  who  has  been 
superintendent  of  the  Nautical  Almanac  since 
1863,  is  about  to  resign,  and  it  is  possible  that 
some  changes  mav  be  made  in  the  arrangements. 

News  has  been  received  of  the  death  of  Mr. 
G.  S.  Wilkinson,  the  Government  Geologist  of 
New  South  Wales.  Mr.  Wilkinson  was  bom  in 
Northamptonshire  in  1843.  His  father,  Mr. 
David  Wilkinson,  was  associated  with  the 
Stephensons  in  designing  some  of  the  early  loco- 
motive engines.  iSb  family  went  to  Australia 
in  1852,  and  settled  in  Melbourne.  Seven  years 
later  Mr.  Wilkinson  entered  the  Geological 
Survey  Office,  and  was  brought  into  practical 
service  in  the  country  of  the  Bass  Straits,  north- 
wards towards  Ballarat.  At  the  g;old  rush  on  the 
banks  of  the  river  Leigh,  Mr.  Wilkinson  displayed 
great  acumen  In  the  discovery  of  nuggeto,  and 
'theae  discoveries  were  highly  praisea  by  Sir 
Koderick  Murchison  and  Prof.  TJmch.  In  1874 
the  Government  conferred  upon  him  thegeo* 
logical  surveyorship  of  the  colony.  In  1876  the 
Geological  Society  of  London  bestowed  upon  him 
a  fellowship,  and,  later  on,  the  Linnean  Society 
gave  recognition  to  his  efforts.  From  1884-6  he 
was  nominated  president  of  the  Linnean  Society 
of  New  South  Wales,  and  three  years  afterwards 
he  became  president  of  the  locsl  Royal  Society. 
He  published  in  1882  a  work  on  <<The  Geology 
of  New  South  Wales." 

Dr.  Edward  Polak,  who  was  for  several  years 
private  physician  to  the  Shah  of  Persia,  died  the 
other  day  in  Vienna,  at  the  age  of  71.  Dr. 
Polak  went  to  Persia  in  1851  as  professor  of 
surgery  in  themUitarv  school  of  Teheran,  and  he 
masterod  the  Persian  language  so  quickly  that  in 
two  years  he  was  able  to  lecture  in  it,  and  to 
write  books  for  the  use  of  his  pupils.  Among 
these  works  were  treatises  on  anatomy  and 
physiology  and  a  medical  dictionary.  His  great 
work,  however,  is  his  description  of  the  Persian 
kingdom,  which  contains  much  information  on 
the  flora,  geology,  and  archssology  of  that 
country.  When  the  Emperor  of  Austria,  about 
two  years  ago,  instituted  the  gold  medal  for  art 
and  science,  one  of  the  first  recipients  was  Dr. 
Polak. 

Great  efforts  are  being  made  in  Scotland  to 
establish  a  sound  system  of  technical  instruction, 
and  a  public  meeting  is  to  be  held  at  Edinburgh 
on  the  29th  inst.,  under  |the  presidency  of  Lord 
Elgin. 

At  the  People's  Palaoe,  Mile  End,  a  special 
course  of  evening  instruction  for  beginners,  on 
"  The  Differential  and  Integral  Calculus  and  Its 
Application  to  the  Practical  Problems  of  Mechani- 
cal and  Electrical  Engineering,"  will  be  given  by 
Prof.  John  Perry,  M.E.,  D.Sc.,  F.R.S.  The 
lectures  are  delivered  on  Tuesday  evenings  from 
7.30  to  9,  and  they  commenced  on  Oct.  13. 

We  understand  that  an  endeavour  is  being  made 
to  get  up  a  class  of  students  who  desire  to  take  np 
the  subject  of  geology  for  the  B.Sc.  examination 
of  the  London  Umversity.  Mr.  E.  J.  Burrell 
of  the  People's  Palace,  finds  that  it  is  impossible 
to  obtain  the  required  standard  in  the  theoretical 
and  practical  branohes  at  any  evening  classes. 
He  therefore  consulted  Prof.  Wiltshire,  of 
King*s  College,  and  that  gentleman  has  con- 
sented (in  the  event  of  enough  members  joining) 
to  supplement  his  lectures  on  geology  and 
mineralogy  by  a  course  of  instruction  m  petrology, 
and  also  to  take  the  direction  of  the  summer  field 
work.  Candidates  for  the  B.Sc.  who 'desire  to 
take  up  the  subject,  should  communicate  with 
Mr.  Burrell,  at  the  People's  Palace,  without 
delay,  as  the  first  sitting  takes  place  on  Oct.  19. 


The  Fry  Manufacturing  Co.  commenoe  a 
series  of  demonstrations  at  6,  Chandos-Btrset, 
W.C.,  on  Oct.  I6th  (to-day),  the  subject  for  the 
evening  being  ''Lantern  Slides."  Thi^  si« 
partly  ''lecture,*'  partly  " demonstration," but 
always  practicsj;  commence  at  8  p.m.,  and 
tickets  can  be  obtained  gratis  by  sending  a 
stamped  directed  envelope,  or  by  personal  appli* 
cation.  The  subject  for  Oct.  30th  is  "Enlaxgmff 
(Bromide],"  and  that  will  alternate  im, 
"  Lantern  Slides  "  on  Friday  evenings,  Nov.  13, 
27,.  and  Dec.  11. 

The  photographic  lectures  at  the  Polvtechsic 
commence  on  Oct.  20th,  at  8  p.uL,  when  the 
introductory  will  be  given  by  Mr.  W.  t. 
Debenham. 

The  Sunday  Lecture  Society  commence  the 
season  with  seven  lectures  at  St.  George's  Hall, 
Langham -place,  on  Oct  18,  at  4  p.m.,  when  Sir 
James  Crichton  Browne,  M.D.,  F.B.S.,  will 
deliver  a  lecture  on  "Brain  Rust."  On  ths 
following  Sunday,  Oct.  26,  Mr.  Frank  Kerslake 
will  lecture  on  "  Rabies  in  Animals  and  Hydro* 
phobia  in  Man.*'  During  the  season  (which  ter- 
minates on  March  13,  1892)  twenty-one  lectores 
will  be  delivered. 

The  Belgian  Minister  of  Public  Instractioii 
offers  a  prize  of  £1,000  for  the  best  memoir  oa 
the  meteorological,  hydrological,  and  geologpunl 
oonditionB  of  the  countries  of  Equatorial  Anus, 
regarded  from  the  sanitary  point  of  view,  and 
with  special  reference  to  the  welfare  of  Europeans 
resident  in  the  Congo  State. 

The  Government  of  the  United  States  Intendi 
to  establish  a  reindeer  station  at  St  Lawrenoe 
Island,  in  the  Behring  Sea*  in  order  to  snM- 
tute  these  animals  for  £2skizno  dogs  in  tnv«l|ite 
through  Alaska.  Samoyedes  are  to  be  importsd 
from  Siberia  alon^  with  the  deer,  to  instrubt  &0 
natives  of  ^Alaska  in  feeding  and  driving  the  new 
beasts  of  burden.       '    • 

« 

It  is  stated  that  the  Corporation  of  Handheaiar 
are  about  to  obtain  power  to  borrow  £150,000  lor 
electric -lighting  works,  the  machinery  St  which 
wiU  also  be  used  for  working  the  hydraulic  l^wer 
supply,  permission  for  which  has  already  Mb 
granted. 

The  direct -current  transmission  system  ef 
Lalmieyer,  which  transmits  power  from  Offen- 
bach to  the  Frankfort  Exhibition,'  has,  it  is  sAitf, 
been  working  satisfactorily  at  a  pressure  of 
2,000  volts. 

It  appears  that  it  is  not  true,  as  has  been  stated, 
that  the  Brighton  Railway  Co.  intend  to  dispense 
with  the  electric  light.  They  cannot  use  it  in 
some  trains  which  are  di?ided  at  Croydon,  bat 
they  are  going  to  substitute  gas  far  oil. 

Sarp&r's  JTukfy  for  October  3  contains  BejefBl 
views  of  Uie  St.  Clair  tunnel,  and  of  &e  op>i^ 
scenes,  with  a  sketch  of  the  enormous  dec^m 
looamotives. 

We  note  that  the  Royal  Microscopical  S.octsty 
commence  their  evening  meetinga  for  the  ewisO- 
1891-1892,  on  Wednesday,  October  21.  Fa* 
the  notices,  an  interesting  evening  is  to  be 
expected.  Mr.  F.  Chapman  will  read  his  pAJMr 
on  the"Foraminifera  of  the  Giralt  of  Folkestone/ 
Dr.  A.  0.  Stokes,  of  New  Jersey,  U.S.A.,  sWs 
some  "Notices  of  New  Infusoria  from  toe 
Freshwaters  of  the  United  States,'*  and  la^ 
Messrs.  W.  J.  Chad  wick  and  W.  Leach  wiU 
give  a  demonstration  with  the  Utter-named 
gentleman's  lantern-microscope. 


Uagic  Lanterns :  how  Made  suid  how  tfn^ 
By  A.  A.  Wood.— The  fourth  edition,  revised  sad 
emarged,  of  this  useful  handbook  has  just  taflo 
issued  by  the  author,  74,  Cheapside,  and  by  Hone, 
Thomthwaite,  and  Wood,  416,  Strand,  W.C. 

A  PALATIAL  car  has  just  been  built  in  MsssaohA- 
setts  for  the  Montreal  and  Toronto  line  of  the  Csnsr 
dian  Pacific.  It  is  66ft.  long ;  the  central  V  dm^ 
ing-room,"  which  is  turned  into  a  doihxdtoTJ  at 
night,  is  32ft.  in  length,  Oft.  in  width,  and  lOat, » 
height,  and  is  furnished  with  a  dozen  sasy-obaiis. 
The  ceiling  is  frescoed  with  a  beautiful  desigam- 
presenting  the  four  seasons,  and  one  of  the  moft 
striking  noveltieB  consists  of  six  bay  widows. 
Besides  this  apartment  are  lavatories—whtfe  • 
quantity  of  powdered  soap  slides  into  the  basin  ox 
water  on  pressing  a  button— a  kitchen,^  a  *^e/^ 
valuables,  an  "observation  room,"  a  pp^*K.  .1^ 
room,  a  library  with  writing-desk  ana  meoicM**' 
chest,  and  other  conveniences.  The  car  is  veaw" 
lated  by  comprossed  air  and  heated  by  steam  xnm 
the  engine. 
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ISPSSB8  TO  THE  EDITOR 

[W*  do  not  katd  ovraavti  r$»ponnble/or  ths  opinions  oj 
tuwrtifemdeMti.  Tft«  Sditor  reaptetfutly  rtqu$$ts  that  aU 
ummnimUmt  tkonU  he  dratvn  up  as  bri^jf  aa  |»OMtMe.] 

AU  MwmnnitmtimM  should  hs  addrsssed  to  tie  Eoitob  o/ 
df  boLOH  Mmsavxo,  832,  Strand,  W»  C, 

ARCksfnesamd  Ibet-^^JIee  Orders  to  be  made  payable  to 

/.  fASHMOMM  BOWASOI. 

V  /A  order  to  /aeOitate  r^erenos,  (hrrespondents,  tohen 
tfikokf  of  OMg  letter  previousJy  inserted,  will  oblige  by 
■MfMM/  (he  numho'  of  the  Letter,  as  vfM  as  the  page  on 
wt^it  appears, 

**J  ipoold  bATB  eroTono  write  what  he  kaowi,  and  ee 
•m^M lie  knows,  tet  no  more :  and  that  not  in  ttda 
oelTibiit  in  all  other  eabjeete :  Vor  each  a  penon  maj 
In*  fame  pertleiilar  knowledge  and  espeaenoe  of  the 
Mtae  of  neh  a  pereon  or  nioh  a  f  eimnun.  that  ae  to 
ollacthin9h  knowe  no  more  than  what  everroody  does, 
lid  jet,  to  keep  a  dntter  with  thla  little  pittance  of  his, 
vfDiadataketo  write  the  whole  bodj  of  phyeieke,  a  rioe 
ftoB  vhcnoe  great  ineonyenienees  denre  their  originaL" 

•  •  ■ 

nS  MtXJCr  WAT-TEE  OANAXS  ON 
SABS  —  TJSCBOSOPHY  —  lilOKTlTIKa 
-  SOilUITlJflO  (P)  ABVBBTISINa  — 
80LAB  XOTIOV  IK  8PA0B  ~  BYE- 
PXEOB— O&BITS  OF  TEB  PZiANBTS^ 
TBTJa  OK  TKB  KIOHT  07  APBIL  19, 
1782  -^  KABINB  TBLBSOOPB  ~  HAB- 
TUT  BCOOir— A8TB0N0MI0AL  DBIV- 

nro  OLOOKs  —  kaxiko  a  tele- 

aOOPB-SXTN  DIAL— ANOELS  OOMIKa 
TO  THE  POIKT. 

p2810.V- Thb  paper  by  Hr.  Banyard  in  J^ttoW' 
mgeiar  the  earreiit  month,  to  which  you  refer  in 
pnunph  four  of  your  '*  Soientiflc  ^News  '*  on 
pk  Ifi,  onl^  fomia  one  of  a  aeriei  which  deeeryefhe 
DQit  euenil  itady  by  every  one  anzioiu  to  leem 
fti  molls  of  lateet  diacoyeriee  oonceming  the 
^Iractaze  of  tho  ndereal  nnlTene.  If  we  open  any 
vodk  Qo  BStronomy  pnUiihed  flve^Mid-twenty  years 
UD,  wediaU  almost  certainly  find  that  it  contains 
fie  lOcgaftion  that  **  these  yarieties  of  magni- 
tflde  (of  the  fixed  stars)  axe  chiefly  caused  by 
diftnooe  of  distance,"  &c.,  or  by  some  cognate 
€ee;  while  inigenions  calcalaooss  aregiyen  to  show 
kov  msa^  equidistant  orbs  would  ffll  a  sphere  of 
ootttD  dmiensiona  siftromiding  our  system,  how 
my  more  conid  be  contained  on  tk»  smface  of  a 
mn  of  doable  the  xmdins  of  the  first,  and  so  on ; 
ttsMaltBbeing  plansiUy  compared  witih  the  number 
of  asksd-sye  stars  of  vaiions  magnitades.  We 
loir  know  how  fkUadous  all  this  is,  and  how  oom- 
puaiifelv  hfttle  the  mere  "magnitade"  of  a 
teliss  to  do  with  ^its  distance  from  ns :  and  the 
i«y  vmazkable  series  of  essays,*  with  their 
witifal  iUiistrations,  which  are  now  appearing  in 
thieohmms  ol  yonr  oontemponzy,  oan  scaroely 
td  soosideEably  to  modify  popolar  views  on  the 
■biMt  d  the  physical  omstitation  of  oar  visible 
WW  sonoonmiigs.  It  is  on  this  ground  that 
I  esBasnd  their  perusal  to  my  brotiier  readers. 

Ido not  care  to  continue  a  oisoussioa  into  which 
nob  temper  and  such  a  spirit  are  imported  as  those 
Umdby  Dr.  Terb^  in  letter  32766,  p.  134.  I 
MaueplflMnreof  being  present  at  a  meeting  of 
fhs  BBuh  Astronomical  Assooiaiion  when  Mr. 
mm  exhihated  three  drawings  of  a  very  familiar 
iygraphical  detail  by  three  totally  independent 
WBrasi  bU  of  which  were  in  practicadly  identical 
yanant,  and  contrasted  them  with  one  made  by 
finor  Sduapazelli  at  the  same  epoch,  which  cer- 
mij  diiEered  from  them  very  notaUy  in  respect  of 
M  the  position  of  one  prominent  marking.  I 
m  oftsn  said,  and  must  hen  repeat,  that  I  am  no 
Wisfv  in  "Athanaaius  contra  Mundum."  and 
]|^Bot  credit,  without  the  most  cogent  evidence, 
vt  three  skilled  observers  and  draughtsmen,  act- 
4  ia  total  independence  and  ignorance  of  eadi 
ncr^i  work,  were  all  wrong,  and  the  Italian  astro* 
uoflTslone  right.  The  famous  Milanese  observer 
■Bot  yet  a  sdentific  Pope,  from  whose  (infallible 
mosre  is  no  appeal ;  and  I  would  venture  to 
■Rat  that  the  proper  and  most  philosophical 
^  m  which  to  investigate  his  presumea  dis« 
•vnnisnot  to  <<widi*'  that  they  may  be  true, 
M  fint  to  ascertain  whether  they  are  so. 

«f  file  attempts  to  introduce  the  contemplible 
«>■•  of  "  Theoeophy  "  into  these  columns,  I  would 
■tssfoyoBe  who  may  feel  the  smallest  interest 
*™  f am  of  impostnn  to  obtain  and  carefully 
■%Pttt  DC.  of  the  JhroeeediHgB  of  the  Society 
wnjdiifial  ReMsnh  for  December,  1885,  pub- 
■■M  by  Trubner  and  Go.  It  may  enable  them  to 
nin  accurate  estimate  of  the  truthfulness, 
■nifer  and  probity  of  the  High  Priestess  of  so 
^wbed  a  delusion. 


^ .-.- — <--^  -w  •»»  ii.w%M*»u«  vj  lightning  w  wa 
•>■*  of  which  I  then  spoke,  which  goes  very 
■•to SQQoborate  the  theory  propounded  by  Mr. 
{f>2^  letter  32783)  onjp.  136.  The  gentleman 
viAsBl  am  indebted  for  these  valuable  par- 


ticulars was  within  two  hundred  yards  from  the 
church  when  it  was  "  struck,"  and  saw  the  ahin|[- 
Ung  of  the  spire  driven  past  tne  windows  of  a  resi- 
dence some  nundred  and  fifty  yards  off,  showing 
from  the  direction  which  they  took  tiiat  they  wero 
impelled  by  a  force  acting,  so  to  sneak,  from  within, 
and  not  from  without,  tne  builainff  whence  they 
wero  so  violently  propsUed.  That  lightning  doei 
strike  upwards  is  a  familiar  fact.  I  have  before 
stated  in  these  columns  how  I  onoe  was  an  ev  )- 
witnees  of  this  phenomenon  myself.  The  late  Mr. 
B.  A.  Proctor,  I  know,  denied  the  possibility  of 
my  having  observed  this ;  but  I  did  see  it,  notwith- 
standing. Moreover,  I  believe  that  many  a  man 
has  been  killed  by  the  upward  discham.  In  other 
words,  to  employ  the  popular  form  ox  speech,  that 
"  the  lightning  has  gone  in  at  his  feet,  and  out  at 
his  head." 

In  the  days  of  our  grandfathers,  when  duelling 
was  so  prevalent  that  ttiero  was  scarcely  a  man  in 
society— soldier,  sailor,  or  civiliatt — who  had  not 


vezities  are  turned  to  the  objective  or  to  each  other ; 
while  as  to  the  *'  plano-concave  fitted  to  slide 
together  or  apart" ;  this  im,  and  must  remain,  a 
mystery  of  the  most  impenetrable  type.  Were  tne 
Bubject  one  of  the  slightest  popular  interest, 
periiaps  our  Editor  might  be  induced  to  give  an 
engraving  of  this  remarkable  effort*  of  opti^  art ; 
but  it  is  not  so. 

To  answer  query  75338,  p.  98,  ezhaustivsly, 
would  requiro  a  very  great  oeal  mon  calculation 
than  I  have  either  the  time  or  the  inclination  to  give 
to  it.  Both  the  latitude  and  lon^tude  of  a  idanet  at 
perihelion  aro^shifting  quantities.  The  Litter  is 
alyrays  given  for  a  particular  epocb.  and  the  lati- 
tude may  be  detenmned  trigonometrically  from  the 
planet's  declination  at  the  moment  of  perihelion  and 
the  obliquity  of  the  Ecliptic.  The  dates  of  the 
planets'  perihelia  aro  given  in  the  NautwU 
Almanac f  as  an  also  their  longitudes  and  latitudes 
at  such  dates.  Thus  much  premised,  I  yrill  put  the 
rest  of  my  nply  into  a  tabular  form  :— 


Planet's  Name. 


Mercury.. 
Venus. . . . , 
The  Earth 

Mars  

Jupiter  .. 
Saturn    . . , 
Uranus  .. 
Xeptune    , 


Distance  from  the  Sun. 


Greatest. 


0*46669 

0-72828 

1-01677 

1-66679 

5-46384 

10*07360 

20  07272 

80*32456 


Mean. 


Least. 


0-38710 
0*72333 
1*00000 
1*62369 
5*20280 
9*63886 
1918338 
30*06437 


0-30761 
0*71838 
0*98323 
1*38169 
4*96176 
9-00420 
18*29404 
29*78418 


Longitndi 

s     of 

Perihelion,    || 

1860 

. 

76 

V 

lU 

129 

27 

42*9 

100 

21 

41-0 

333 

17 

63*6 

11 

64 

68*2 

90 

3 

69*8 

170 

38 

48*7 

46 

9 

13-1 

Secular 
Yaziation. 


+ 
+ 


^43-66 

267*60 
1177*81 
1682*43 

663*86 
1943*07 

238-62 

? 


"been  out"  at  some  time  or  other,  one  of  the 
most  sturdy  and  persistent  opponents  of  the  practice 
was  that  well-known  Cambridge  professor,  the 
author  of  **  Yinoe's  Astronomy,' "a  work  regarded, 
even  now,  as  a  classic  in  astronomical  literatun. 
Well,  upon  one  occasion,  a  man  was  arguing  on 
this  subject  yyith  the  Prof  earor,  and  in  the  couxse  of 
the  discussion  put  what  he  meant  to  be  a  poser  to 
him  in  these  words :  "  Very  well.  Dr.  Vinoe,  ad- 
mitting what  you  sa]r  to  be  true,  stiQ  you  must 
allow  that  then  an  circumstances  under  which  a 
man  muet  fight.  What,  for  example,  could,  or 
would,  you  do  if  anyone  called  you  a  liar?" 
'*  Well,  sir,"  yyas  the  response,  uttered  with  Yince's 
broad  Devonshin  accent,  "  I  should  tell  him  to 
pruv*  it.  If  he  did  pruv*  it,  then  I  should  be  a 
uar.  and  he  would  only  have  stated  a  fact.  But  if 
he  didn't  muv*  it,  then  he'd  be  the  Uar,  and  not  I 
at  alL"  xfow,  I  propoee  to  adopt  rigidly  this 
Yinoean  form  of  argument  in  my  treatinent  of 
letter  32784,  on  p.  137,  in  which  I  find  Du  Com- 
mon delicately  and  graoefully  allying  that  certain 
remarks  madel^  n^Cp  letter  32706,  oolum&2, 
p.  89)  *'  an  untrue."  veij  well,  I  would  be|^  any- 
one and  everyone  sufficiently  interested  in  the 
a  uestion  to  turn  to  the  February  number  of  the 
Monthly  Nctiois  of  the  Boy al  Astronomical  Society, 
when,  on  n.  227|  line  12  from  the  top,  they  will 
find  the  yroros  on  which  my  comment  was  founded. 
I  will  then  ask  them  to  judge  between  Dr.  Common 
and  myself.  [I  must,  however,  in  common  fairness 
add  to  yrfaat  I  have  just  said,  that,  nf erring  to  a 
previous  page  (208)  of  the  same  number  of  the 
Monthly  Notices^  I  now  find  that  the  Coandl  of  the 
Boyal  Astronomical  Society  explicitly  ropudiate  all 
aocountablenees,  in  these  words :  *'  The  following 
Beports  of  the  Proceedings  of  Observatories  during 
the  past  year  have  been  received  from  the  Directors 
of  tne  several  Observatories,  who  are  alone  re- 
qtonsible  for  them."  This  being  so,  I  can  only 
express  my  sinoen  regret  that  I  should  (in  letter 
32706),  on  p.  89,  have  charged  (or  soomed  to  charge^ 
upon  our  executive  what  was,  m  truth,  the  act  and 
deed  of  its  lyriter  alone.  I  had  not  read,  nor,  in 
fact,  in  any  way  noticed,  the  disclaimer  of  the 
CounoQ  when  I  penned  my  original  comment.  I 
hope  and  believe  that  an  overwhelming  majority 
among  them  would  resent  as  strenuously  as  I  should 
any  attempt  to  convert  our  publicationa  into  an 
advertising  medium.] 

'*•  Anxious  to  Know"  (querjr  76422,  p.  141)  puts 
a  question  to  which  anyth^  like  a  precise  answer 
is  impossible,  for  the  simple  reason  that  the  apex  of 
the  solar  motion  is  plaoea  in  different  parts  of  the 
constellation  Hercules  bv  various  authorities,  and 
has  recently  even  been  shifted  out  of  it  altogether 
into  Lyra.  But  if  vre  say  that  the  Solar  System 
is  travelling  towards  the  neighbourhood  of  i 
Herculis,  the  plane  in  which  it  is  moving  must  be 
inclined  some  62°  or  63°  to  the  Ecliptic. 

I  have  tried  very  hard— I  have  reallv— to  make 
sense  of  query  76461  on  p.  142,  but  have  failed 
dismally  to  understand  it.  In  the  course  of  a  far 
from  inoonsiderable  experience  of  telescopes  I  have 
never  in Yny  life  come  across  an  eyepiece  answering 
in  the  least  to  the  description  given  by  *'  Alpha 
Beta."  He  does  not  say  whether  the  two  principal 
lenses  an  double  convex,  plano-oonvex,  or  meniscus, 
or  tell  us  their  distance  apart,  or  whether  their  con- 


I  can  now,  too,  give  a  rather  moro  definite  nply 
to  q^uery  76364,  on  p.  118.  Yenus  was  on  ue 
meridian  of  Port  Boyal,  Martinique^  at  about  a 
quarter  to  11  in  the  morning  on  April  12th,  1782, 
and  I  think  that  we  may  thence  assume  that  she 
was  not  the  evening  star  to  which  Mr.  Monro 
alludes.  It  seems  to  me  most  likely  that  it  was 
Mars,  which  would  then  be  visible  in  the  west  after 
dark,  having  transited  (in  the  afternoon),  not 
far  from  the  observer's  zenith.  Jupiter  was  a 
morning  star  as  well  as  Yenus,  and  hence  would 
be  rather  less  likely  to  be  the  object  intended, 
though  he  would  be  visible  rising  in  the  east  before 
midmght. 

My  nply  to  letter  32793  (p.  166)  is  simply  to  deny 
that  a  '^night-glass  "  and  a  '*  marine  telesoope  " 
an  synonymous.  I  have  not  only  heard  of  a  nu^t- 
glass,  but  looked  through  one  manv  a  time.  Whan 
made  punly  fornight-yrork,  the  objecti^  yras  not 
even  achromatic ;  the  instrument  consisting  of 
a  simple  crown  lens  object-glass  of  larse  apemm. 
and  a  Huyghenian  eyepiece.  The  wora  '^  marine,'' 
*'  C.  M.'  '^must  excuse  me  for  saying,  is  used  much  too 
vaguely  by  poople  who  do  not  know  what  they  an 
taUdng  about.  Pretty  powerful  binoculars  an  some- 
times now  called  "  marine  telesoopes,"  and  there  is 
a  tolerably  common  form  of  opera-glass  sold  yriUi 


marine  telescope,  properly  so  called,  on  the  poster 
advertising  the  Naval  Exhibition,  which  is  die* 
plaved  all  over  London,  on  which  a  man-of-war 
Jack  is  npresented  as  looking  through  one. 

Such  a  purist  as  "C. P.M."  (reply  76402, p.  160) 
might  at  leisst  quote  eorreotiy  the  statements  wldeb 
he  criticises.  Emphatically  I  did  not  state  that 
« the  moon  tnverses  the  First  Point  of  Aries  at 
every  lunation."  My  exact  words  iren  these: 
"  Now  this  part  of  her  orbit  lies  in  tiie  neighbour- 
hood of  the  so-called  Pirst  Point  of  Aries,  as,  of 
course,  the  moon  traverses  it" — the  neighbourhood 
of  the  First  Point  of  Aries—"  at  every  lunation^" 
&c  Perhaps  ' '  during ' '  might  have  been  a  BUghny 
better  word  to  employ  than  **  at,"  but  beyond  this 
I  decline  to  make  any  concession.  Suppose  that  I 
wen  speaking  of  a  constant  traveller  nom  London 
to  Dablia,  and  said  that  "  he  passed  through 
Chester  and  Holyhead  at  every  journey,"  when 
would  be  the  solecism?  Nothing  is  easier  than 
to  copy  from  a  book,  and  I  only  hope  that  Messrs. 
Qarside  and  "A.  F.  C."  yriU  find  Sir  John 
Herschel's  explanation  of  the  Harvest  Moon  mon 
intelligible  to  them  than  mine. 

"  Begulus  "  (query  764GI,  p.  163)  should  so  to 
some  public  library  where  he  can  consult  the  baofc 
volumes  of  the  BIA.S.  Monthly  Notices,  He  yrill 
find  descriptions  and  engravings  of  driving  docks 
for  equatoreals  in  some  ol  them. 

"  Ganelon  "  (query  76480,  p.  163)  must  have  very 
recentiy  become  a  reader  of  the  Enqlish  Msckabio, 
or  he  would  scarcely  repeat  a  question  which  has 
been  put  and  answered  in  these  oolumns  mqne  tut 
nauseam,  A  non-achromatic  object-glass  is  as  nearly 
useless  as  anything  well  can  be,  unless  it  be  of  enor- 
mous focal  length.  A  good  3in.  achromatic  objective 
would  be  almost  infinitely  superior.  Before  nplying 
to  his  question  about  a  diapihragm  and  eyepiece.  H 
would  be  necessary  to  know  the  exact  focus  of  ois 
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objeot-glan.  He  reillj  ahonld  road  up  vour  back 
nnmlMn  for  fhe  liat  twelye,  or  at  any  rate,  for  the 
laat  siz  months. 

<<  B.  G."  (qnety  75489,  p.  163)  puts  a  whoDy 
unansireirahle  question.  Imw\m\9^  he  cannot  even 
engrare  his  siindial  until  he  knows  his  latitude.  In 
the  next  place,  the  Pole  Star  is  about  1"  16'  from  the 
actual  pole  of  the  heayens,  by  which  amount  the 
edge  of  his  gnonson  would  m  wrongly  derated. 
MoreoTer,  the  cylindrical  edse  of  a  tuba  would  not 
cast  a  shadow  m  the  way  ^t  the  edge  of  a  thin 
plate  would.  No  human  being  can  correct  for 
standard  Pacific— or  any  other — tme,  unless  he 
lenows  his  longitude. 

I  cannot  answer  query  75604  (p.  163)  off-hand, 
nor  without  an  amount  of  hunting  OTor  my  library 
ahelres,  which  I  have  no  time  to  undertake.  By 
the  bye,  I  haye  some  idea  that  it  was  the  number 
ol  angels  that  could  dance  (and  not  merely  stand) 
upon  the  point  of  a  needle  which  formed  the  subject 
of  the  MsdisBTal  discussion. 

A70UOW  of  the  Boyal  Antronomical  Society. 

PATH  OF  NBPTUNB. 

[328U.J— Tbb  accompanying  map  of  the  path  of 
Neptone  is  a  continuaaon,  but  on  a  consiaerably 
larger  scale,  of  the  one  gi^en  in  the  Enolish 
Mbohakio  for  NoTcmber  15,  1889  (Vol.  L.  p.  242). 
The  plans  are  for  1855,  the  stars  chiefly  from  the 
Durehmtutenmff,  and  a  few  faint  ones  near  the 
actual  path  of  the  planet  being  added  from  the 
Karkree  zones  and  Chaoomac^s  map.  Hie  magni- 
tudes of  the  DwrehmutUrung  stars  below  9-0  haye 
been  reduced  by  the  table  on  p.  -356,  Vol.  XIII.,  of 
the  Haryard  Obseryatory  Annals.  It  will  be 
remembered  that  a  95  mac.  Argelander  ayerages 
10 '5  ma^.  in  the  photometric  or  receiyed  scale,  and 
is  aometmkes  yery  much  fainter.  Indeed,  with  the 
telescope  Argelander  used  (3'07in.  aperture),  and  a 
hiffher  power  (he  only  employed  one  magnifying 
9  diameters),  ne  might  haye  obeeryed  a  star  of 
11*5  magnitudes,  and  ne  did,  in  fact,  obserre  stars 
eyen  fainter  than  ttiia.  This  fact— for  fact  it  is— 
must  somewhat  modify  certain  speculations  as  to 
Vke  distribution  of  stars  in  space  founded  on  hts 
assumed  magnitudes. 

The  places  can  be  brought  up  to  1892  by  applying 
a  correction  of  +  2m.  6{b.  in  B.A.  and  +  5'8"  in 
Decl.  to  the  centre  of  the  map.  The  only  consider- 
•Ue  star  Neptune  approaches  is  D.M.  +  19*716 


(9  0  mag.  D.M)  9^  mas.  He  Is  about  80"  »/.  this 
star  when  stationary  about  the  middle  of  February. 
This  star  is  underlined  on  the  map.  The  distance 
of  Neptune  at  the  cominff  oppoaition  ii  about 
2,680^  millions  of  mUes.  The  maffnitude  at  near 
opposition,  according  to  Prof.  Piocering's  recent 
photometric  results,  is  7*7. 
Oct.  5.  H.  Sadler. 

P.S.— I  sincerely  trust  that  the  engrayer  will  pay 
some  attention  to  the  size  of  the  diMSS  of  the  stars  on 
Mm  map. 

[The  map  ia  reproduced  by  photography,  as  are  all 
astronomical  diagrams  sent  us,  and  it  is  impos- 
sible to  do  more  to  insure  correctness.— £0.  ] 


KIT*  800BPI0NI8— HOBIZOIVTAL  SaX7A- 
TO&IAL  PARAT.TiAy— A  GBOLOOIOAIi 
<*  8BLI< "  —  QBOLOaT  OF  BABBASOS 
— WATBB  STTPPL7— DBAINAOB  :  A 
PBIHITIVB  SYSTBK  —  OUKATB  — 
DABK  TBAN8IT  OF  ni. 

[32812.]— Could  any  reader  of  the  <*£.M." 
obli^  me  with  a  late  measure  of  v*  Sccrpioms  P  I 
find  it  elongated  with  80  on  3|in.  refractor,  and  well 
diyided  .wi&  250.  I  should  say  that  100  would  just 
diyide  it.  It  must  now  be  opened  out  to  at  least  2". 
It  ii  doeer  than  c*  Lyrs,  which  is  easfly  diyirible 
with  a  power  of  80,  and  which  I  can  luurdly  think 
as  dose  as  2.5".  I  haye  tried  Antares  frequently,  at 
good  altitudes^  but  cannot  ^impse  its  eomes.  c 
Bodtii  just  diyided  with  80.  Vomet  to  Vega  steadfly 
Tiflible.  When  showing  friends  the  planets,  moon, 
&o.,  in  my  telescope,  I  find  I  am  often  asked  what 
distance  the  objects  are  from  us  at  the  time  of 
obseryation.  To  meet  this  demand  I  haye  deyised 
the  following  method,  which  seems  to  me  simple, 
and  quite  accurate  enough.  I  haye  neyer  seen  it 
giyen  in  any  work  on  astronomy ;  but  yery  probably 
it  may  be : — 

Multiply  together  the  earth's  radius  in  mUes,  and 
the  number  206,000  (distance  in  terms  of  x  at  which 
a  line  of  lengtti  x  subtends  1").  Diyide  by  the 
horizontal  equatorial  parallax. 

This  has  one  adyantage— namely,  that  the  answer 
can  be  worked  out  without  losanthms  should  none 
be  aysilable.  Bat  in  practice  laeep  in  my  logarithm 
book  the  log.  of  E.B.  x  206,000  m  8*9119237,  which 
simplifies  matten  considerably. 


As  an  example  let  us  take  the  mean  parallax  of 
the  sun  •  8*783".  Its  distance,  worked  out  by  fhs 
log.  Bin  of  this  angle  will  be  93,076,210  miles.  Bf 
the  method  I  use  it  will  be  92,956,722  mOas.  In 
either  case  the  distance,  93  millions  of  mfles,  isnssr 
enough  for  all  practical  purposea,  and  by  my  method 
the  answer  can  be  obtained  without  logaritfaaii. 
whic^isnot  the  case  when  we  use  the  method  of 
sines.  Nodoubt  aU  thisisasoldasthehills;  bati 
haye  neyer  seen  it  in  print,  and  so  it  may  be  nsefu 
toothers. 

It  is  seldom  wise  to  jump  at  condusions— in  solsnoa 
especially.  Not  long  since  I  was  walking  akos 
the  cliffs  of  the  nora-east  coast  of  Barbados,  and 
picked  up  a  beautiful  specimen  of  igneous  rook.  I 
showed  it  to  my  companion  with  some  pride,  as  a 
dear  proof  of  yolcuiic  action,  of  whidi.  mdeed,  one 
woula  haye  supposed  there  was  little  doubt,  ■eafng 
that  beds  of  pmnice  and  f dspar  dust  are  pcettj 
common.  But  the  Colonial  Goyemment  hai  com- 
pleted the  geological  soryey  of  the  island,  and  I  And 
my  condusions  all  wrong.  My  igneous  rock  was 
imported  in  the  gnano  brought  from  the  west  cosff 
of  Soutii  America:  and  as  for  the  yolcanio  dost, 
that  has  been  carried  to  Barbados  again  and  asam 
by  the  counter  current  to  the  Trade  Wind,  wm^ 
blows  in  the  upper  regions  of  the  atmosphere.  The 
last  instalment  came  nom  St.  Vincent  m  1812. 

Barbados,  according  to  the  geological  snrv^t^ 
composed  of  (1)  sandstone,  ttie  aetritns  washed 
from  the  mountuns  of  some  prdiistoric  continent  ] 
(2)  oceanic  deposits,  containing  both  Atlantic  and 
Pacific  shdls,  and  showing  that  the  island  wasonco 
sunk  dose  on  2,000  fathoms  bdow  the  sea,  and  that 
eyen  then  the  yolcanio  dust  settted  down  upon  the 
ocean  floor ;  (3)  coral. 

The  island  is  yery  peculiar  in  one  nopeet.  Wifli 
an  ayerage  annual  rainfall  of  oyer  60in.,  ^^'jjL*' 
not  a  single  riyer  or  stream  in  Barbados.  Tm 
coral  rock  is  so  porous  that  the  water  sinks  through 
it  like  a  sieye,  and  runs  off  to  the  sea  by  ■^bter* 
ranean  channels,  yery  often  finding  their  point  of 
exit  bdow  low-water  leyd.  In  one  pbce  m 
Bridgetown  Harbour  so  strong  a  spring  of  fn>^ 
water  bursts  forth  from  the  sea  bottom  that  it  is 
possible  to  dip  up  a  bucketful  at  any  time.  Ihis 
arrangement  of  natore  in  the  Tropics  seems  pow* 
liarly  adapted  to  cause  the  island  to  be  ^BoAim 
human  occupation,  and  as  the  Gariba  (irtio  haye  Isn 
many  traces  oehlnd  them  in  the  form  of  itooe  aiM 
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of  fte  bluntest  edm,  out  from  the  ooral  limestone) 
liid  daiected  BsrSadoa  ae  a  re8LdenceM>rior  to  the 
EngUih  occaoation,  thev  may  vezr  weU  have  been 
dnT«  awij  oy  want  of  water.  In  these  soientifio 
iKji  tfas  case  is  otherwise.  The  sabtenranean  ooorses 
of  the  stnaaa  preserre  their  waters  from  erapora- 
lioa;  and,  by  jadieious  catting  of  tunnels,  an 
itoidAat  simj^y  of  water  can  be  obtained  for  the 
vbole  islaaa  17  means  of  gravitation  alone,  and 
without  the  ooet  of  pumping. 

The  iiUad  ia  remarkaUy  healthy,  as  might  have 
bNa  eqwoted,  sinoe,  in  the  Tropics,  damp  groond 
■  sn  nnfMling  breeder  of  fever,  uere  tae  soil  is 
diTilmost  immediately  after  the  fall  of  heavy  rain. 

ilis  system  of  dzainase  adopted  by  the  awarmbg 
ssgio  population  is  ox  the  simplest.  They  run 
thar  ucms  into  cesspools  oat  in  the  coral  rock, 
vhiflh  nutn  only  the  solid  mattera,  the  liqoid  per- 
eolatmg  Bwav  to  the  tea.  One  woold  ei^NSct  enteric 
iBmrtorsniltvbatitisrare.  The  blacks  chiefly  die 
of  ooniomption,  which  arisee  from  their  sleeping  in 
knti  wiQi  eveiy  crack  and  chink  that  might  acunit 
Iff  itafEed  ap,  to  keep  out  mosqoitos  and  ghoats. 
inost  rigid  lyttem  of  quarantine  is  kept  up,  which 
iiTSTf  aenessaiy,  as  few  of  the  negroes  are  vac- 
oBAtcd,  and  eacperience  proves  that  they  die  like 
ii«inaa  epidemic  of  smaU-pox.  Thay  have  but 
pooronstitations. 

the  climate  moat  be  one  of  the  most  eqaaUe  in 
lbs  woild.  Daring  the  sis  months  I  have  spent  in 
Iksidsiidlhave  not  seen  the  thermometer  above 
Vr  or  below  76*>  Fahrenheit.  The  Menaation  of  heat 
fsiki  just  as  the  air  ia  damp  or  dry.  When  tiie 
ir.£.  tnde  wind  blows,  the  atmosphere  is  dry,  bra- 
cbg,  sad  pleasant.  In  the  hot  season,  of  which,the 
kttsii  month  is  September,  calms  are  frequent,  s&d 
thin,  sfter  zain,  the  air  is  ciloae  and  damp,  and  has 
Nniiftiiig  the  feeling  of  that  in  a  palm-house. 
Hm  pnsent  season  has  been  the  hottest  for  six 
jBUi ;  bat  I  have  found  the  heat  quite  bearable,  and 
ufm  nf&oient  to  prevent  rest  at  night.  The 
poiitj  of  the  air  ia  wonderful,  and  the  slaea  almost 
mji  nndouded,  the  rain  falling  in  shwt  heavy 

AoVflKS. 

ia  for  the  bazometer^  it  is  of  no  use  whatever, 
onpt  to  foretell  humcanes.  It  has  a  diomal 
Botioa  of  ^^in,  to  Jtfln,,  and  its  average  height  is 
iboit  invariable.    Aa  a  foreteller  of  ram,  it  ia  quite 


On  the  night  of  the  17th  I  had  the  pleasure  to  see 
iBoit  beautifal  dark  transit  of  Satellite  IH.  I 
•vitsater  bright  upon  the  disc  of  Jupiter,  and 
thm  wwit  to  dinnar.  On  resuming  obseonrationa  at 
7.45  p.m.  (11.43  p.m.  G.H.T.),  the  satellite  showed 
up  uoDoe  aa  a  bUdk  dot  souQi  of  the  South  Equa- 
niil  belt  About  twenty  minutes  later  the  shadow 
steed  the  disc,  definition  being  so  perfect  that  it 
mszed  to  out  a  aemioircle  out  of  the  edge  of  the 
hte  M  it  gxadoally  entered.  I  then  had  the 
yhmre  of  watching  the  satellite  and  its  shadow 
Kna  the  disc  and  comparing  them.  III.  looked 
Skaaqntof  Indian  ink  on  white  paper,  and  the 
Aidovlike  a  spot  of  the  blackest  writing  ink, 
hi|^  in  the  proportion  of  about  5  to  3  on  eye 
vbmite :  but  the  aateUite  was  far  blacker  than  any 
pvtd&e  belts;  and  really,  at  times,  looked 
ibKMtudarkaa  its  shadow.  With  250  eyepiece 
tti  diffemoe  of  ahade  was  more  marked  than  witii 
80.  Fiaoy  being  able  to  use  a  power  of  250  on 
^ik  with  Jupiter  at  all!    ' 

T.Preaton  Batteraby,  Capt.  B.A.,  F.B.A.S. 

Btfbsdos.    September  26. 


THB  AXrOUST  PBBSBIDS. 

[SKian— I  xuBT  plead  guilty  to  Mr.  Booth's 
ttz|e  of  overlooking  the  diatinaion  between  5**  in 
lU.  CO  the  Equator  and  at  the  Bedination  of  50° 
■V*.  Otherwise  I  should  have  described  Heis's 
■iitttit  25"  +  58^  lor  the  date  of  about  Aug.  10 
lidMir  to  Mr.  Booth's  and  Mr.  Sherwen's  radiants 
tfteiDdof  Julytfaanldid. 

Bat  ss  renrda  Mr.  Denning's  radiant  for  the  and 
^^nlr  at  32*  4-  53%  then  is  a  difference  of  neariy 
r  m  Dtdinatioii  as  well  as  in  B.A.  between  it  and 
w  lioeatty  observed  by  Messrs.  Booth  and 
abvvn,  ana  thia  difference  is  so  material  that  the 
JMtioa  of  fdiether  there  is  any  change  in  Dedina- 
ndspendsonit 

3  when  speaking  of  the  shifting  of  the  Per- 
■sdjndiaat,  it  is  only  meant  that  meteors  may 
nolnrTed  coming  in  considerable  numbers,  night 
^raishtj  from  points  which  become  more 
J5|«dj  ss  tune  advancen,  I  have  no  quarrel  with 
■Jjoodosioa.  Bat  if  it  is  meant  that  these 
*"*onooDstitatea  single  connected  shower,  I  do 
lot  tUnk  this  haa  been  proved.  For  example,  if  it 
■^.wae  radiant  that  shifts  continuaUy  to  the 
^jMt  tfoAt  to  show  the  same  (or  nearly  the  same) 
Jpf  of  diff  anion  at  each  stage ;  and  thereforo  a 
WT  defined  radiant  on  Aug.  4  is  hardly  likely  to 
iJBBgto  the  same  shower  as  a  widely-diifased  one 
«»wwk«ariier  or  later. 

DttMin,  Oct  9.  W.  H.  S.  Uonok. 

A  BBBTABKABLB  KBTEOB. 

ffll4.]--A  xsnsoB  of  unusual  brilliance  was 
hare  about  6.30  p.m.  on  Sunday,  the  Uth 


inst.  The  tikj  was  completely  overcast,  thouglwthe 
clouds  seemed  of  varying  thickness  and  presented 
a  mottled  aspect,  and  it  was  not  qmte  dark. 
Suddenly  to  the  south,  about  two -thirds  of  the  way 
from  the  horizon  to  the  zenith,  a  brilliant  object 
moved  quickly  over  ^hapa  a  dozen  degrees  from 
east  to  west.  Passing,  aa  it  did,  behind  the 
curdled  doud- masses,  it  flashed  several  times  just  like 
lightning,  onlv  fainter ;  but  at  no  point,  be  it  noted, 
waa  the  sky  clear,  and  the  brilliance  of  the  meteor 
must  have  oeen  unusual  to  attract  general  attention 
as  this  object  did  in  semi-twilight  and  on  a  sky 
completely  overcast.  A  friend  who  was  with  me, 
and  who  has  seen  many  such  appearaneea  both  here 
and  abroad,  said  he  never  saw  snything  like  it. 

Arthur  mee,  F.B.A.S. 
Ammanford,  Oaermarthenshiro. 

WOI.F'8   OOKBT.— A   BOXXBLB-IICAOB 
OBJBOT-aiiABS. 

[32815.1— Fob  the  information  of  Mr.  Moore 

getter  32791),  I  wish  to  sav  that  I  can  see  Wolfs 
omet  with  an  aperture  of  2^in.  But  it  is  vsvy 
faint,  so  much  so  that  I  cannot  be  quite  sure  of  its 
real  shape ;  but  it  seems  to  be  roundish  and  to 
brighten  towards  the  centra.    Possibly  a  very  dear- 

a'  (hted  person  might  see  it  with  an  aperture  of  2in. 
y  tdescope  was  made  by  one  <n  the  former 
BoUonds,  and,  thouffh  its  objeot-slass  has  a  green* 
ish  tinge  when  seen  oy  reflected  &ht.  yet  it  is  by 
no  means  a  bad  one.  As  it  is  providea  with  drdes, 
I  can  readily  find  the  place  of  the  comet  isom.  the 
ephemeria  given  in  the  Enoxibk  MBOHimo. 

I  have  a  divided  or  double-image  object-glass 
whidi  sUdea  on  to  the  upper  end  of  the  tuoe  ox  mv 
tdescope,  and  ia  worked  by  two  rods  whidi  reaim 
back  to  near  the  eyepiece  end.  With  one  of  theae 
rods  the  observer  can  rotate  the  object-glass,  and 
with  the  other  he  can  brina  the  two  images  formed 
by  it  into  contact.  This  mstrument  wm  measun 
the  angular  diameter  of  the  sun  or  moon ;  bat  that 
can  be  got  for  every  day  of  the  year  fh>m  tiie 
Nautical  Almanac,  and  I  do  not  think  that  it  is 
very  suitable  for  measuring  the  distance  between 
double  stars.  Will  someone  who  has  tried  this  kind 
of  glass  kindly  tell  me  whether  it  be  really  useful 
for  any  purpose  ?  Zed. 


[32816.]~Sbvkbaz.  writers  in  the  BvausH  Mb- 
GRAiao  have  expressed  surprise  that  Mr.  T.  Moore 
(letter  32768,  p.  34)  claims  to  have  seen  the  above 
object  with  an  apertun  of  less  than  one  inch.  But 
the  question  of  the  visibility  of  a  faint  object  is, 
surdy,  rather  one  of  contrast  with  the  dark  back- 
ground of  the  sky  than  of  the  actual  amount  of 
Bght  recdved  from  it ;  and  the  relation  of  aperture 
to  the  magnification  of  the  image,  on  whidi  the 
actual  brightness  of  the  object  mainly  depends, 
may  be  maintained  in  a  small  tdescope  until  the 
angle  subtended  by  the  faint  object  ia  so  small  as 
to  reduce  the  apparent  diameter  to  a  point— 
until,  in  fact,  the  loss  of  light,  consequent  on 
diminidung  aperture,  cannot  be  compensated  for 
by  further  diminishing  the  surface  over  whidi  it  is 
distributed. 

Shanklin,  I.W.  E.  G.  Dixon. 

THB   TBX.BSOOPB. 

J 32817.]— If  "F.B.A.S."  a^tter  32762)  wiU 
isr  to  page  248  of  Id  May  last,  he  will  be  ahle  to 
verify  the  second  statement  made  in  my  letter, 
32713.  I  cannot  at  present  give  him  the  reference 
to  the  first  one,  as  I  do  not  file  back  numbers  and 
have  not  access  to  a  set.  Thero  is,  however,  a 
statement  by  him  in  one  of  his  reoent  letters  as  to 
the  power  necessary  to  see  the  components  of  the 
double  double  in  Lyra  quite  as  remarkable  aa  that  I 
referred  to,  in  which  he  says  "  Fridy  "  may  be  able  to 
glimpse  c*  Lyrs  with  a  power  of  200  on  a  2|  glass. 
Both  c*  and  e'  aro  easQy  divided  with  a  power  of  50 
on  a  2iin. 

He  states  in  the  letter  first  above  referred  to,  rs 
Finders,  that  "  a  negative  evepieoe  may  be  used 
with  its  imperfect  focussing  of  vie  fiducial  wires." 
Perhaps  he  will  explain  how  he  can  focus  fiducial 
wires  with  a  negative  ^epieoe.  The  statement, 
taken  as  he  puts  it,  is  nonsense.  I  place  the  wires 
inside  my  negative  eyepieoe,  as  I  explained  bef oro. 
on  the  diaphragm.  They  aro,  thereforo,  in 
the  focus  of  ue  eve-lens,  and  when  once 
ad  j  usted  no  subsequent  focussing  is  necessary.  The 
finder-tube  is  cut  to  the  proper  length  to  suit  the 
object-glass  and  eyepiece  for  paralld  light,  and 
when  so  adjusted  the  eyepieoe  never  requires  to  be 
touched. 

<*F.B.A.S.'8"  roplv  to  Mr.  Strother  is  rather 
surprising.  Mr.  Strother's  query  was,  What  would 
be  tiie  effect  of  his  removing  the  middle  lens  of  his 
triple  object-glass.  He  is  told  "ike  object  of  the 
third  one  (is)  being  to  corroot  What  is  known  as  the 
secondary  spectrum,  and  to  render  the  combination 
moropurdy  adiromatic"  Now  it  is  a  well-known 
fact  that  no  tdescope  object-elass  yet  constructed 
combines  more  than  two  ravs  of  the  spectrum.  All 
the  other  rays  aro  left  out  unoorrected ;  in  short, 
they  form  what  is  termed  the  secondary  spectrum. 
Prof.  Abbe  has  been  able,  by  means  of  special  glass 


combined  with  specially  constructed  eyepieces,  to 
unite  tluree  rays  in  his  apodiromatic  objeot-glssses ; 
but  this  has  not  yet  been  done,  if  it  wero  possible  to 
do  it,  in  any  tdescope  object-glass.  His  answer  is 
not  only  wrong,  but  it  is  no  roply  to  the  question 
put  to  him. 

"  F.E.A.S.'s  "  reply  to  "  Ty«> "  in  reference  to 
the  msgnifying  power  of  his  znicroscope  is,  to  use  a 
favourite  expression  of  his  own,  *'  uttorly  meaning- 
less.*' Any  schoolboy  can  esiuy  do  the  sumsm 
arithmetic  in  his  answer.  He  hss.  however, 
apparentiy  from  want  of  knowledge— it  cannot  be 
from  oversight— left  out  the  all-important  factor  in 
the  question— viz.,  the  length  of  tube.  It  is  of  no 
use  attemptinff  to  say  what  the  powers  of  a  micro- 
soope  are  uumsb  the  length  of  tube  is  taken  into 
account. 

« F.B. A.S."  tdls  us  thrice  in  the  above  letter 
that  he  is  again  away  from  his  books  of  reference 
and  library.  Oan  he  be  liyjng  amons  the  savages 
to  whom  he  refers,  and  is  he  shaving  nimsdf  witii 
a  flint?  The  sentence  in  his  letter  beginning  on 
line  32,  p.  134,  Oct.  2,  deariy  diows  that  it  would 
have  been  wdl  to  have  taken  with  him  at  least 
one  book— viz.,  a  copy  of  Lindley  Murray. 

Weg». 

EIBT8  FOB  BZPBBIltBHTAXJfiTB. 

[32818.]— I  AH  glad  to  see  one  of  my  suggestions 
Qommented  on  in  letter  32787.  As,  however,  I  have 
no  personal  eoperience  with  inflated  tires,  I  wiU 
roply  on  two  poiats  only.  Of  course,  a  water-fllliiig 
would  reduce  purdy  local  dastid^,  and  in  that 
sense  a  tiro  filled  with  water  would  be  inferior  to 
one  of  sdlid  rubber.  But,  on  the  other  hand,  the 
mobOity  of  the  water  vrould  insuro  the  distribotion 
of  low!  strains  over  the  whole  extent  of  fhe  dastks 
rubber  tube.  Indirectiv,  «by  drawing  on  the  das- 
tidty  of  every  part  of  the  tiro  instead  of  a  few 
indiee  of  it,  the  suggested  advantage  oould  be 
obtained.  To  my  mind,  the  difficulty  lies  in  the 
great  inertia  of  a  maas  of  water.    Many  of  the 


lighter  fluids  whidi  would  suggest  themselves  art 
injurioody  upon  rubber.    Nm  as  to  "  chamber- 


ing" pneumatic  tires.    The  objection,  it , 

lies  in  the  difficulty  of    reflllmg    the  separate 
diambers  with   air  when  necessary. .  I  think  it 
m^tht  be  met  "bj  forming  one  or  several  minute 
h^s  in  each  ruober  partnion.    Theae  holea  dioqld 
be  large  enough  to  permit  the  droulation  of  air  at 
a  convenient  rate  tuough  the  whole  extent  of  the 
tubular  tiro,   but    sniall  enough,   at   the  same 
time,  to  resist  any  oonsideraUe  addition  to  that 
rate  of  dreulation.    Thus,  for  practical  purposes, 
since  the  madiine  runs  at  a  hi^h  speed,   the 
advantage  of  sub-dividon  of  the  air  under  oom- 
presdon  can  be  fully  secured.    With  a  tiro  con- 
structed in  the  manner  suggested,  it  would  be 
posdble,  by  mounting  the  machine  and  steadying 
it  in  one  pontion,  to  end  most  of  the  air  from  the 
lowermost  chamber.    But  the  depression  thus  pro- 
duced would  disappear  oompletdv  after  two  or 
three  rovolutions  of  the  wheel.    Another  modifi- 
cation of  tills  idea  would  be  to  tndose  a  bundle  of 
very  small  rubber  tubes  within  the  elastic  tiro. 
The  air  within  and  between  these  tubes  would 
exhibit  considerable  resistance  to  rapid  displace- 
ment.   I  do  not  know  what  pressuro  of  air  is  used 
for  inflating— I  ^ould  think  the  higher  the  belter, 
within  wide  limits.    Possibly  the  introduction  of  a 
small  quantity  of  some  volatile  liquid,  with  high 
vapour  tendon,  but  withoot  destructive  action  on 
incuarubber,  would  be  a  convenient  method  for 
raising  the  pressuro  when  required.    I  should  add 
that  my  proposal  would  be  to  try  elastic  spokes  in 
oonnection  with  solid  rubber,  not  pneumatio,  tires. 
It  occurs  to  me  that  wbat  one  might  call  a 
"  reversed  "  radiometer  would  fumidi  an  interest- 
ing study.    I  think  it  would  be  possible,  b^  me- 
ftliRfiifaJ   means,   to    give  a  practically  uniform 
dirootion  of  motion  to  uie  molecules  of  a  gas.    Of 
course  thero  is  a  limit  to  the  speed  of  mechanism— 
as,  for  instance,  in  the  case  of  rotating  radiometer 
arms,  thero  is  a  point  at  which  centrifugal  force 
becomes  equal  to  the  tensile  strength  of  the  material 
from  which  the  arms  aro  made.     But  a  pair  of 
steel- wiro  arms  could  be  rotated  at  such  a  rate  that 
their  outer   ends  would  travd  faster  than  the 
average  speed  of  the  molecules  of  a  heavy  gas.    I 
may  add  that  I  have  myself  employed  a  whed 
cutting-machine,  of  which  the  cutter  made  some 
600  rovolutions  per  second,  and  I  bdieve  that  a  still 
higher  speed  could  be  easily  obtained,  by  electro- 
magnetic or  other  means,  in  Grookee's  nearly  perfect 
vacua.    The  optical  peculiarities   of  the  regions 
beforo  and  behind  very  rapidly -rotating  vanes  could 
be  observed  by  known  means.    I  diould  look  for, 
poedbly,  a  **  dark  space*'  corresponding  to  almost 
perfect  vacuum  bdimd  the  vanes,  and  for  a  state  of 
condensation  before  them.    Poadblv  the  chemical 
affinify  of  certain  substances  for  the  reddual  gaa 
would  be  increased  if    those    substances  wero 
painted  on  the  fon  side  of  such  rotating  vanes. 
And   again,    in   connection   with  this   suggested 
state  of  condensation,   I  would  suggest  lower- 
ing   the    temperaturo    of    the    instrument,    so 
as  to  pudi  the    effect    as    far   as  posnble.    It 
would  DC  of  advantage  to  employ  fixed  annular 
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fl^yAiiia^  proiectioff  the  oiroBlar  path  of  the  yines 
from  Ttmd  fairiuh  of  molecolei  from  the  central 

ekct  of  tiie  eihaiuted  Teaael.  lahoiildthinkthattf 
e  Tanes  were  made  negatiTe,  as  in  the  oaae  of 
Crookee*!  electric  fly.  and  if  they  were  rotated  at 
eren  a  moderate  rate  of  ipeed,  there  would  be  a 
difference  of  electric  recistance  between  the  yanee 
and  the  fixed  poaitiYe  electrode,  according  to 
whether  the  vanee  were  coated  on  one  side  or  the 
other  with  insulating  material.  Perhaps  at  a 
higher  speed  of  rotation  the  electric  resistance  of 
tooh  Tanss,  nncoated  with  insulating  material, 
would  be  greater  before  and  practically  infinite 
behind.  Perhaps  if  coated  with  mica  on  the  front 
side,  such  Tanes  would  no  longer  -.conduct  at  all  as 
negatiye  poles.  But  would  they  conduct  as  posi- 
tiye  ^es  ?  If  so,  thus  owing  to  the  small  electric 
capacity  of  the  yanee,  they  would  be  conyenient 
for  experimental  purposes,  to  rectify  the  altema- 
tbg  currents  from  induction  coHs,  &o.        A.  D. 


WA8TS2>  POODS  AND    FAJCIKB 


[32819. J— Tbb  subjects  of  '*  Wasted  Foods," 
which  Mr.  Garrard's  query  has  brought  into  dis- 
cusBon,  is  an  important  one;  but  it  is  only  the 
preface  to  the  greater  and  more  momentous  question 
of  ftimine  expedients.  I  wish,  therefore,  to  lead 
^e  readers  ox  the  *'  E.  M."  to  the  consideration  of 
this  question— yiz..  What  products  (other  than 
ordBnary  food  products)  would  be  ayailable  for 
conyersum  into  food  in  the  eyent  of  a  prolonged 
stoppage  of  imports  into  this  country  through  war  P 
For  example.  What  home  products  could  be  turned 
to  account  in  substitution  of  flour,  tea,  ooflee,  and 
meat?  Arewepreperedtowithstand  along  famine 
by  war,  and  by  wnat  means  ?  I  belieye  thero  is 
yeiT  much  natural  material  which  could  be  utilised 
as  food ;  but  the  majority  ofpeople  are  as  ignorant 
as  cats  about  the  matter,  lliis  subject  ihonld  be 
well  yentilated  in  a  paper  like  **  Ours." 

Zatrlel. 


[32820.]— I  WOULD  recommend  Mr.  Gerrard  to 
commence  the  study  of  fungi  by  making  carefully* 
coloured  sketchee  of  eyery  species  he  finds,  together 
with  that  of  a  seetion  through  the  entire  plant 
(olani  ia  inoonreot,  but  neyer  mind),  diowing  the 
character  of  the  stem  and  its  attaohment  to  fletJi. 
also  attachment  of  gills.  Notice  if  gills  are  forked 
oc  simple.  If  the  skin  is  smooth,  hairy,  warty, 
peels  easily;  presence  of  ring  on  stem;  odour; 
taste ;  change  of  colour  after  bruising,  or  exposure 
of  eat  surface  to  air ;  habitat ;  time  m  appearance. 
Gut  off  the  cap,  lay  it  on  &  sheet  of  paper,  either 
white  or  blade,  which  has  preyiously  oeen  coated 
with  some  thm  gum.  Hie  spores  will  fall  and 
adhere  to  the  gummed  paper,  presenting  an  indelihle 
record  of  the  width  apart  of  the  gills  and  colour, 
&0.,  of  the  spores.  If  these  sketches  and  notes  are 
placed  beforo  a  myccphagist,  he  will  probably  be 
snaUled  to  name  a  great  many  of  them.  I  would 
also  recommend  the  purchase  of  Worthington 
flmith's  pamphlet,  entitled  "  Mushrooms  and  iSad- 
stools,"  price  Is.,  or  with  coloured  plates  6s.  A 
aicrosoope  is  a  yalnable  adjunct  towards  the  study 
of  this  branch  of  botany,  and  is  indispensable  to  6ne 
who  takes  the  matter  up  thoroughly.  There  is  also 
another  cheap  book  named  <*  Popular  British 
Fungi"  (I  forget  the  author),  and  the  Scientific 
Series  (red  coyers)  contains  a  book  by  Cooke  and 
Berkeley,  price  ds.,  which  is  decidedly  worth  haying. 

Sm. 


DIAIXINa. 

[32821.1—1  BBO  to  thank  T.  B.  Clapham  (32718) 
and  <•  Sfunn^  Detent "  (32772)  for  th«r  interesting 
communications.  I  yentoro  to  predict  that,  beforo 
many  years,  works  on  DiaUing  hy  the  ancient 
mathematioans  will  be  moro  ywuaue  than  **  blue 
china."  Although  much  useful  information  on  the 
subject  is  to  be  found  in  back  numbers,  I  think  a 
series  of  articles,  elementary  and  plainly  worded, 
would  be  much  appreciated  by  the  occupant  of  Uie 
'* ranch,"  the  '"bungalow,"  the  "estanda,"  &o., 
who,  liying  many  miles  away  from  the  nearest 
watchmaker,  aro  often  months  without  knowing 
the  riffht  time.  The  study  of  the  theory  inoroases 
our  knowledge  of  astronomy,  geography,  and 
mathematics,  while  their  oonstaruction  is  a  pleasing 
occupation  for  any  amateur  mechanic.  Emerson's 
treatise  on  Dialling  was  printed  in  1770 ;  Hawney*B 
work  came  out  soon  after  Leybourne's  in  1702— it 
is  a  well-written  book,  and  yery  dearly  explains  the 
subject  generally.  Did  Sir  Isaac  Newton  write 
anything  upon  this  branch  of  mathematics  P 

0.  H.  T. 


A  NEW  aAB-EKanra. 

[32822.]— I  iKCLOBE  particulars  of  a  new  gas- 
engine  built  specially  for  me  for  driying  dynamos. 
&0.,  and  hope  to  show  one  at  work  for  incandescent 
lighting  in  a  few  days. 

A  ytfy  important  featuro  about  this  engine  is 
that,  owmg  to  the  plunger  working  in  an  lurtight 


space,  no  leaka^  of  gss  or  wssta  products  can 
escape  into  the  air  except  throush  the  exhaust  pipe ; 
thus  it  can  be  worked  in  a  fiyinff-room  wiuout 
vitiating  the  atmosphero  to  the  smallest  extent.  For 
the  same  reason  ail  the  worUng  parts  aro  dust- 
proof,  and  the  engine  can  be  worxed  under  oon- 
ditions  hitherto  prohibitiye.  and  thus  its  field  of  use 
is  enormously  extended.  Its  capability  of  reyersing 
bywmply  stoppinff  and  turmng  the  flywheel  in  titie 
opposite  direobonu  also  a  grsai  adyantage  for  many 


purposes.  There  is  only  one  lubricator 
engme,  and  that  is  automatic  in  ito 
lubricating  all  the  working  parte. 


on  the 
action. 


It  will  be  seen  from  the  aocompanying  price  list 
that,  owing  to  the  extreme  simplicity  of  the  engine, 
it  is  able  to  be  produced  at  prices  hitherto  impoe- 
sible. 


t 

•  o 

1 


Size  of  Base. 


14in.  by  liin. 

16in.  by  16in. 

18in.  by  18in. 

21in,  by  21in. 

2ft.  by  2ft. 

2ft.  2in.  by  2ft.  2in. 

2ft.  din.  by  2ft.  6in. 

3ft.  by  2ft.  9in. 

5ft.  by  2ft.  6in. 

5ft  by  3ft. 
6ft.  by  3ft.  6in. 

6ft.  by  4ft. 
7ft.  by  4ft.  6in. 


6in. 

Sin. 

9in. 
12in. 
14in. 
16in. 
18tn. 
22ui. 
24in. 
27in. 
30in. 
36in. 
40in. 


n 

4 

P4 


£20 

£30 

£55 

£80 

£100 

£120 

£150 

£176 

£200 

£225 

£254 

£280 

£320 


Aboye  these  siaes  roecial  quotetions  will  be  giyen. 
Sherborne,  Dorset.       B.  B.  Dale,  A.I.B.B. 

FBAOTIOAIi   UIOBOSOOPY   FOB 
8TUDBNT8. 

[32823.]— Tex  hearty  thanks  of  hundreds  of  your 
readers  who,  like  myself,  aro  beginners  in  micro- 
scropy  will  be  due  to  our  esteemed  conteibutor,  Mr. 
Frederick  Dayis,  if  he  really  carries  out  what  he 
promises  in  the  introductory  sentence  of  his  flrst 
artide  in  No.  1384.  The  numbur  of  subscribers  to 
"  Ours"  who  aro  interested  in  all  that  pertains 
to  microscopy  aro  surdy  as  numerous  as  those 
whose  leisure  is  deyoted  to  the  study  of  matters 
astronomical ;  yet  I  haye  looked  in  yain  through 
seyeral  back  yolumes  without  finding  anything  of 
really  much  interest  to  the  possessor  of  a  microscope 
who  seeks  information  as  to  how  he  should  com- 
mence a  systematic  course  of  study.  I  haye  no 
doubt  Mr.  Dayis  will  make  eyerything  perfectly 
dear  in  time :  but  his  intention  to  plunge  in  medias 
TM  is  all  yery  well  for  those  who  haye  bMu  grounded 
in  those  preliminaries  which  the  adyanoM  micro* 
soopist  has  forgotten  he  oyer  was  puzzled  with, 
but  I  sincerdy  hope  that  our  guide  will  obligingly 
carry  his  memory  back  to  the  time  when  he  had  no 
idea  of  how  to  cut  a  section,  or  what  instrumente 
to  use  in  dissection,  beyond  what  he  gathered  from 
the  usual  textbooks.  In  undertaking  the  arduous 
iuk  of  contributing  the  series  of  artides  we  are 


promised,  I  hope  Mr.  Dayis  has  primarily  in  risw 
the  intention  to  afford  full  Instructum  to  those  wlib, 
for  some  reason  or  other,  are  unable  to  aysil  them- 
sdyes  of  the  adyantagee  of  memberdiip  of  sosss 
sodety.  and  also  those  who  haye  no  frieod— 
generally  alluded  to  in  the  booksh-who  csn  give 
them  those  practical  demonstrations  in  maidimU* 
tion  so  difficult  to  follow  from  written  instnowni, 
as  that  is  the  weak  point  of  all  the  books  on  the 
subject.  We  beginners— I  trust  Mr.  Barii  ti 
thinking  of  us  only —want  to  hear  more  of  the  ssdj 
attempts  of  our  instructors,  and  how  they  otvcsdm 
the  peculiar  difficulties  that  constantly  crop  up  to 
porplex  the  inexperienoed.  It  is  only  Isir  to  nr- 
mise  that  those  who  write  anthoritetiydy  on  a 
subject  haye  the  oonyenienoes  and  opponaaitifli 
whidi  ordinary  indiyidnals  engaged  in  othv 
ways  do  not  possess ;  and  unfortunate  thsy  do 
not,  as  a  rule,  fully  appredato  the  obstadss  that 
are  encountered  by  those  who  haye  no  fellow* 
microscopist  to  appeal  to  in  momente  of  doubt  As 
an  illustration  ox  my  meaning,  I  may  my  tint 
recently  I  read,  in  a  work  deyoted  to  **]Gao- 
scopical  Manipmation,"  by  a  well-known  memter 
of  the  B.  M.  S.,  that  Galyert's  solid  carbdiosdd 
and  glycerine  is  particularly  reoommended  for 
dearmg.  The  directions  sin^y  state  that,  sftv 
soaking,  the  object  is  to  be  mounted  in  bsIsMB. 
Wdl,  after  spoi&nff  seyeral  preparations— indodiBg 
the  proboscis  of  a  mow-fly— Imedtheezpsrimen 
of  sednff  whether  the  car  oolic  add,  hdd  m  a  stats 
of  liqueutotion  by  the  addition  of  a  small  quaatite 
of  glyoerine,  was  in  any  way^  affected  by  tne  addf* 
tion  of  the  balsam,  dissolyed  in  benzole ;  and,  to  my 
surprise,  found  that  the  reenU  was  aa  thottgh  a 
solution  of  chloride  of  sodium  had  been  added  to 
one  of  nitrate  of  sUyer.  I  diould  mudi  liks  t» 
know  whether  Mr.  Charten  White  has  tried  this 
phm  himself.  It  is  faUurea  of  this  kind  that  a> 
disoourage  a  tiro  that  he  desponds  of  eyer  bfliog 
able  to  mount  any  satisfactory  slides.  I  hope,  Sir, 
you  will  not  oandgn  this  appeial  to  the  wsste-pspsr 
oasket.  It  is  the  first  time  for  many  years  that  we 
microscopical  "youngsters"  haye  nad  a  chsnos. 
We  don't  want  to  let  Mr.  Dayis  dip  through  oar 
fingers  without  pumping  him  as  diy  aa  weposBbb 
can;  and  I  feel  sure  he  can  stand  it.  we  wais 
more  minutiie.  Jesma. 


IN0X7BAT0B. 

[32824.1— Tasino  the  hint  of  <«Threesqusre'' 
(p.  157).  I  will  at  once  plunge  into  whatiscsOsd 
in  the  cLasdcs  "  mediae  res,"  and  giye  a  reprodM- 
tion  of  the  "Home-made  Incubator"  from  the 
Sural  New  Yorktr,  whidi  appeared  in  the  numter  of 
the"£.  M."  for  Feb.  17th,  1888,  aa  that  is  ipbshly 
the  incubator  which  will  best  suit  the  requBSBents 
of  readers  who  widi  to  make.  Iliere  is  still  dmiy 
of  time  before  starting  the  actual  work  of  hskdaa 
the  eg^ ;  for,  although  the  chickens  are  waated 
early,  it  should  be  remembered  that,  if  thav  come 
early  enough  but  not  too  early,  the  better  the 
chances  of  suocees.  In  the  mean  time,  I  mfty  av 
that  I  do  not  wiah  to  haye  a  monopoly  of  this  mo- 
ject.  Ithinkthattheartifidalinoabationof ogganay 
oe  made  to  pay;  and  if  any  readers  who  haye  mads 
experimente  of  this  kind  wiU  giye  reports  of  tlMtf 
success  or  want  of  success- f or  nilures  often  teatt  a 
great  deal— we  may  learn  much.  Dr.  (Gerard  Snum 
can,  I  fancy,  tdl  us  something  about  the  methods 
of  artificial  hatohing,  and  it  would  be  most  intsr- 
estine  if  any  readers  who  haye  tried  such  detiosi  ss 
haye  oeen  described  in  your  oolumns  would  rsiate 
their  experiences.  I  do  not  see  why  a  good  holi- 
ness should  not  be  done  in  this  country  oy  ^b*™^ 
fowls  and  breeding  rabbite ;  but,  leaving  the  lattar 
subject  for  other  hands,  I  will  for  the  pressnt  con* 
fine  tiie  subject  to  incubators,  requesting  all  w^ 
haye  nad  any  experience  to  kindly  make  oomsuBts 
on  what  is  publisned.  Some  readers,  too,  who  are 
not  interested  in  the  artificial  hatching  of  eggs,  W 
posnbly  be  able  to  assist  in  deyising  a  thoroughly 
trustworthy  *« regulator"  of  the  temperatoxsh- 
something  that  can  be  left  to  act  by  itself.  Inue 
letter  on  p.  167 1  haye,  I  think,  siyen  the  prinoipwi 
on  which  inoubatora  may  be  maae;  but  a  ^^^* 
perience  is  worth  any  amount  of  mere  theory.  W 
directions  quoted  now  are  from  the  pen  of  Mr.  r. 
H.  Jacobe,  and  will  at  least  giye  a  good  fS^^ 
work  on  which  your  readers  can  expend  tnetr 
inyentiye  faculties  and  their  Criticism,  whidi  w 
be,  or  should  be,  of  mudi  yalue.    Mr.  Jaoooa 

«*  With  the  aid  of  the  iUustrations  but  UtUe  d^* 
culty  need  be  experienced  in  making  an  ineubuOK ; 
and  the  one  here  described  is  in  general  nse-'itkss 
been  fully  tested  and  found  to  perf onn  all  tbat 
may  be  reaeonaUy  be  expected.  Fig.  1  ^JP*** 
sents  the  interior  of  the  incubator.  It  wiU  ^ 
noticed  that  there  are  an  outer  and  inner  mrat^ 
with  sawdust  between  them— chaff  or  aaj  f^ 
material  will  answer.  The  outer  box  is  48in'  kmgf 
44in.  wide,  and  36in.  high ;  the  inner  box  is  4WD* 
long,  32in.  wide,  18in.  deep,  and  holds  a  tank  32m. 
by  36in.  The  outride  measuremeiite  are  f^^ 
measuring  boxes.  A  is  the  outer  box,  vid  S  ve 
inner;  0  C  are  strips  lin.  wide  and  lin.  thidc,  lOtg 
iron  rods  |in.  thick  (F  F),  upon  whidi  the  taiUt 
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nti;  D  D  ue  aimflar  >trips  (but  no  rods)  for 
iBppartisg  the  egg  drawer  ^  £  ia  a  Uin.  tin  ttibe, 
2ft.  long,  wfaioh  admits  air  ioto  tne  ventilator 
(ipios  andsr  egs  drawer).  Tbit  yentilator  is  fiin. 
MD,  and  is  of  tae  same  length  and  width  as  the 

^fb,  2  shows  a  seetional  plan.  A  is  a  tube 
«*«Mti^g  through  the  inoabator  into  the  tank ;  B 
■  A  luoet  for  draining  off  water;  C  is  the  egg 
teww;  D  is  the  tin  aur  tabe.  The  egg  drawer, 
Fig.  3y  is  4in.  deep,  outside  measurement,  and 
riwald  be  made  of  ught  materiaL  It  is  39in.  long 
iDd  30m.  wide,  oontaining  three  'movable  travs, 
Ills,  deep,  and  of  size  to  fit  in  the  drawer.  The 
tettoai  are  thin  strips,  lin.  wide  and  lin.  apart  to 
totti  dnwer  and  trays,  over  which  muslin  is  tightly 
^itvn  snd  tadked.  The  tank  is  7m.  deep.  The 
ittost  is  detaohable,  and  screwed  in  when  desired 
«  »  thread.  The  tube  on  top  is  Tin.  high.  The 
fagot  of  the  egg  drawer  is  also  boxed  off  and  filled 
ifthsAWdust. 

*'It  leqairss  about  115ft  of  lumber  cinch  tongned 
uA  gtooved  boards),  and  the  cost  of  the  tank  is 
sbavt  5dols.  Tlie  plan  of  the  tank  is  shown  in  the 
Mtknal  view  given.  When  completed,  the  in- 
iBbitor  it  simp^  a  box  having  thu  appearance. 
SwKg.  4. 

"In  building  one  may  follow  any  plan  that  may 


^K 


Saw    Oust 


Tank 


£CG  OftAWCft 


.VENTIIATOX 


Fia  1^ 


WpnlBRed,  as  it  Is  not  neoenaiy  to  conform  to 
jof  Pttttoolar  deaign.  Have  the  floor  dose.  All 
vl ji  neceanry  is  to  make  a  warm  room  for  keep- 
■Khs  em  at  a  unifoxm  temperature ;  but  do  not 
]55{*  to  have  any  tubes  for  the  escape  of  air. 
^^PHiBig  the  door  to  turn  the*  eggs  provides  sufficient 
faOsSou. 

J^Euh  ttay  hoDls  about  80  eggs,  laid  in  pio- 

■"cuoody,  the  same  as  in  a  nest,  msJdng  the  iML 

mbo  for  incubator  240  eggs.    First  flff  the  tank 

Wboiling  water,  but  never  allow  it  to  remain 

^tbs  tabe  on  top,  as  it  thus  increaees  pressure ; 

Mse^  when  the  tiuik  is  full  to  top  of  tube,  draw 

VAnDon  of  water.  Fin  it  48  hours  before  putting 

<|piQ,  laa  have  heat  up  to  115°  before  they  are 

fVBL   As  flie  eggs  will  cool  down  the  heat,  do 

woMo  the  drawer  for  six  hours,  when  the  heat 

mU  be  103**,  and  kept  as  near  to  that  degree 

«i  IKMihle,  until  the  end  of  the  hatch.    It  is  best 

?"*  »*  »  'w  days  without  eggs,  to  learn  it 

y°iMy>   Place  mcubator  in  a  place  where  the 

|S!P<'«tiire  doea  not  faU  before  60°.    As  the  heat 

2««?  np  alowly,  it  wOl  also  cool  off  stowly. 

'^Mua  the  fieat  be  difficult  to  bring  up,  or  the  eggs 


be  too  cool,  you  can  raise  or  lower  the  trays,  using 
small  strips  under  them.  You  can  also  stop  up  or 
open  file  air  tube  in  the  front  opening  of  the  ven- 
tilator whenever  you  desire,  when  the  egffs  are 
put  in,  tiie  drawer  will  cool  down  some.  AU  that 
tt  required  then  is  to  add  about  a  bucket  or  so  of 
water  once  or  twice  a  day,  in  the  morning  and  at 


Fig.  S. 

night,  but  be  careful  about  endeavouring  to  get  up 
heat  suddenly,  as  the  heat  does  not  nse  for  five 
hours  after  the  additional  bucket  of  water  is  added. 
The  cool  air  comes  fcom  the  ventilator  pipe,  passing 
through  the  muslin  bottom  of  egg  drawer  to  the 
eggs.  Avoid  opening  the  egg  drawer  frequentiy,  as 
it  allowa  too  much  escape  of  heat ;  and  l)e  careful 
not  to  open  it  when  chicks  are  hatdiiDg  unless  com- 
pdUed,  as  it  causes  loss  of  heal  and  moisture  at  a 
critical  time.  Oold  draughts  on  the  chicks  at  that 
time  are  fataL  Do  not  ouige  visitors.  Besurevour 
thermometer  reoocds  eoneotly,  ashalf  the  failures 
are  due  to  incorreot  thermometers,  and  not  one  in 
twenty  is  oorxeot.  Place  the  bulb  of  the  thermo- 
meter even  with  the  top  of  the  egg»— that  is,  when 
the  thermometer  is  lying  down  in  the  drawer— with 
the  upper  end  alightiv  raised,  so  as  to  allow  the 
mercury  to  rise ;  but  the  bulb  and  egss  ahould  be  of 
the  same  heat,  as  the  figures  record  the  heat  in  the 
bulb,  and  not  in  the  tube. 

<*  Tom  tiie  eggs  twice  a  day  at  regular  intervals 
— six  o'clock  in  the  morning  and  aix  o'clock  at 
night.  Bo  not  let  them  cool  ^wer  than  70°.  Turn 
them  by  taking  a  row  of  eggs  from  the  end  of  the 
tray  and  plaom^  them  atHuie  other  end,  turning 
the  egge  uj  rollmg  them  over  with  your  hand.    By 


yio.4 


removing  only  one  row  you  can  roll  all  the  rest 
easily.  Qive  no  moisture  the  first  week,  very  littie 
the  second,  and  plenty  the  third  week.  I>o  not 
sprinkle  the  eggs.  For  moisture,  put  a  wet  raonge 
the  size  of  an  egg  (placed  in  a  fiat  cup)  in  each  ti^y 


the  second  week,  and  two  sponges  in  each  tray  the 
third  week.  Do  not  put  in  sponges  until  you  are 
about  to  shut  up  the  drawer  after  taming.  Wet 
the  sponges  by  dipping  in  hot  water.  Alter  the 
first  ten  days  the  animal  heat  of  the  chioka  will 
partially  aenst  in  keeping  the  temperature.  Be 
cidr^ul,  as  heat  always  orcme  when  chicks  are  taken 
out.  X  on  can  have  a  small  glass  door  in  front  of 
ttie  egg  drawer,  to  observe  thermometer  if  desired. 
Always  change  position  of  trays  when  the  eggs 
are  turned,  putting  the  front  one  at  the  rear. 
After  the  fourteentn  day  ipray  the  eggs  twice  a 
day  with  water  warmed  to  100",  using  an  atonxiser, 
and  do  it  quickly." 

Subsequentiy,  Mr.  JTaooba  wrote  :— 

<«  So  important  a  subject  as  aitiflolal  ineubatkni 
cannot  penmps  be  made  entirely  plain  to  a  nofioe 
in  a  fewartudos:  but  as  interested  parties  have 
written  lor  additional  informatian,  it  may  interest 
others  to  answer  them  here.  Among  the  queationa 
asked  are:  'Does  th^ incubator  diqiense  entirely 
with  the  use  of  a  lamp,  using  at  intervals  a  bmeket 
of  water  to  maintain  proper  temperature  ?  1  fear 
this  will  not  be  aatiafaotorv  unless  the  iuoubator  is 
kept  in  a  warm  room  or  cellar.' 

"  All  incubators  must  be  kept  in  a  warm  location, 
whether  ojjerated  by  a  lamp  or  otherwise.  The 
wanner  the  room  or  cellar,  the  less  warmth  required 
to  be  supplied.  Bear  in  mind  that  the  incubator 
recommended  has  4in.  of  aawdust  surrounding  it, 
and  more  sawdust  would  still  be  an  advantaoe. 
This  aawdust  is  not  used  to  protect  amnst  ttie 
outside  temperature,  but  to  absorb  and  hold  a  large 
amount  of  heat,  and  that  is  the  secret  of  its  success. 
The  directions  given  were  to  first  fill  the  tank  with 
boiling  water  and  allow  it  remain  for  twenty-four 
hours.  In  the  mean  time,  the  sawdust  abaorbs  the 
heat,  and  more  boiling  water  ia  then  added  until 
the  egg-drawer  is  about  110^  or  115P.     By  thia 


time  there  Ib  a  quantity  of  stored  heat  in  the 
dust.  The  effgs  will  cool  the  drawer  to  10^".  The 
lorn  of  heat  (doe  to  its  being  held  by  tiie  aawdust) 
will  be  very  slow.  All  that  Im  needed  then  is  to 
supply  that  which  will  be  lost  in  twelve  houx^  and 
a  bu^et  of  boilins  water  should  keep  the  heat 
about  correct,  if  auded  twice  a  day ;  out  it  may 
require  more,  as  some  consideration  must  be  given 
to  fiuctuations  of  the  temperature  of  the  afano- 
apheie.  The  third  week  ox  incubation,  owing  to 
animal  heat  from  the  embryo  chicks,  a  bucket  of 
boiling  water  will  sometimes  hold  temperatnre  I6r 
twenty-four  hours.  No  objection  can  be  urg&d 
against  attaching  a  lamp  arrangement ;  but  a  ump 
is  dangerous  at  night,  while  the  flame  must  be 
regulated  aooording  to  temperature.  The  objiMHrof 
giving  the  hot-water  method  was  to  avoid  lampe. 
We  have  a  large  nimiber  of  them  in  use  (no  lamps) 
here,  and  th^  are  equal  to  any  others  in  results. 

"With  an  due  respect  to  some  inquixersi  die 
majorify  of  them  seem  nSnid  of  the  work.  x7d^, 
there  is  some  work  with  all  inonbatots.  Wliat  is 
deaired  is  to  get  rid  of  the  anxiety.  I  stated  tiiit 
a  bucket  of  water  twice  a  day  would  suifice.  I 
trusted  to  the  judgment  of  the  reader  aomewh«^. 
Of  course,  if  the  heat  in  the  egg-drawer  ia  90%' and 
the  weather  oold,  it  may  then  take  a  wash  bofler 
full  of  water  to  get  the  temperature  back  to  103* ; 
but  when  it  is  at  108"  keep  it  there,  even  if  it  occa- 
sionally reauires  two  buckets  of  bouing  water.  9o 
judge  of  what  may  be  required,  let  us  aupppae  the 
operator  looka  at  the  thermometer  m  the  motnifig, 
and  it  is  exaotiy  103^.  He  estimates  that  it  wBl 
lose  a  littie  by  mght,  and  draws  off  half  a  bucket 
of  water.  At  night  he  flnds  it  at  102".  Knowing 
that  it  is  on  what  we  term  '<  the  down  Krade,'*  he 
applies  a  bucket  and  a  half  (always  aUowingfor 
the  night  being  colder  than  the  day).  As  iteted, 
the  sawdust  wuL  not  allow  the  drawer  to  becsnw 
too  oold,  as  it  gives  off  heat  to  the  drawer.  And, 
as  the  sawdust  absorbs,  it  ia  not  easy  to  have  the 
heat  too  lugh.  One  need  not  even  look  at  the 
drawer  until  the  proper  times.  No  watdking— 4he 
incubator  regolates  itself.  If  a  lamp  is  used,  too 
much  heat  may  acoomulate.  The  flame  must  be 
occasionidlj  turned  up  or  down,  and  the  openAor 
must  remamat  home  and  watch  u,  while  durmg  the 
third  week  he  will  easily  cook  his  eggs.  > 

"  The  incuhaCtor  can  be  nmde  at  home  for  ao  email 
a  sum  (about  5dols.  for  the  tank.  Idol,  for  fauoet, 
&c.,  with  116ft.  of  lumber)  that  it  will  cost  but 
little  to  try  it.  A  piece  of  glasa  can  be  placed  in 
front  of  the  egg  drawer,  if  preferred.  If  the  heat 
ffoea  down  to  90,  or  riaea  at  timea  to  105,  no  harm 
IS  done.  But  it  works  well,  and  hatchea,  the  proof 
being  that  hundreda  are  in  uae.  I  did  not  give  the 
plan  aa  a  theory  or  aa  an  eneriment.  They  are  in 
practical  uae  here,  and  work  alongside  of  tiie  more 
expensive  ones,  and  have  been  in  use  for  four  years. 
To  use  a  lamp  attachment,  all  that  is  necessary  is 
to  have  a  No.  2  burner  lamp  with  a  riveted  aheet- 
iron  chimney,  the  chimn^  fitting  over  the  flame, 
like  an  ordinary  globe,  and  extending  the  chimney 
(using  the  elbow)  through  the  tank  from  the  rear, 
ending  in  front.  It  should  be  aoldered  at  the  tank. 
The  heat  of  the  lamp  will  then  peas  through  Ike 
chimney,  and  consequently  warm  the  surrounding 
water." 

I  think  the  above  is  a  very  fair  start,  but  more 
will  follow.  Inoubana, 
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REPLIES  TO  QUEBIES. 

•^*  In  their  muwert^  OorretpondenU  tire  respect- 
fuUy  requetted  to  mention,  in  each  inttance,  the  title 
emdn¥mher  of  the  ptery  asked. 

[74945.1— Gear  on  Wonn.— I  ihoald  think  that 
ipnr  wheels  would  he  the  heet  of  the  two,  u  they 
would  he  cheaper,  not  eo  much  wear,  and  there 
wonld  be  no  nde  thnut  on  ihaft.  Of  oonrM  it  may 
he  often  more  oonyenient  to  ute  worm  and  wheel 
lutead  of  epnr  wheels.  E.  A»  A. 

[74946.]  —  Vaatanlnff  OoTera  of  Oreasote 
Taaka^— Wonld  it  not  be  better  to  riTet  the  coTer 
on  Tonr  cylinder,  tad  haye  a  manhole  in  the  ooTer, 
whidioonld  be  kept  tight  in  the  ordinary  way?  If 
this  would  not  do  you  could  fasten  your  lid  down 
fay  putting  an  angle  iron  ring  on  the  end  of 
cylinder,  end  a  flat  iron  one  on  coyer,  and  bolt 
together  \ij  studs  or  jet-pins.  E.  A.  A. 

r76000.]~Amerioan  Organs.— -I  can  assure 
**  Organon."  p.  158,  that  the  smings  I  refer  to  are 
precfiely  the  same  as  those  usea  in  the  generalihr  of 
American  ornas.  I  haye  used  thousands  of  these 
springs,  and  naye  found  them  satisfactory,  and  there 
is  no  necessity  to  take  the  unneoessa^  trouble  to 
make  them.  This  is  my  opinion ;  but  *'  Orguion  " 
has  a  perfect  right  to  oiif er  from  me.  as  uis  is  a 
free  country.  As  regards  his  contenoon  in  refer- 
ence  to  the  filing  of  xieds  to  pitch.  I  still  hold  the 
same  opinion.  Taking  off  the  miliini^  marks  in  the 
operation  of  fiUngthe  reeds  to  pitch  is  a  matter  of 
no  importance.  File  the  reeds  suf&dent  to  suit  all 
purposes,  and  if  you  go  too  far  you  will  unquestion- 
ably spou  the  reeds.  As  regards  the  "yoidng," 
"  Oiganon  "  is  quite  coneot.  I  should  haye  used 
the  term  "  benmng  "  in  reference  to  the  reeds  at 
10s.  6d.  per  set.  They  are  supposed  to  be  yoiced  at 
that  price,  and  that  is  all.  Yery  few  can  "  yoice  " 
reeds,  in  ue  strict  sense  of  the  term,  and  yery  few 
know  when  a  reed  is  yoiced  proporly.  Bending 
reeds  is  a  common  practice.  Irue  yoldng  is  ex- 
ceptional. P&ioTiGAL  OsoAir  Bttildbb. 

[76127.1-Oaating  in  Outtle-Flah.— I  haye 
oast  small  articles  y^sry  fairly  well  as  follows,  but 
hope  some  correspondent  will  giye  us  details  of 
how  gold  rings,  omamente.  &c.,  are  cast  by  those 
engaged  in  the  trade.  Tne  following  method  is 
used  tiy  JeweUars,  and  requires  yery  litto  apparatus, 
and  the  mould  does  not  take  any  appreculde  time 
to  make :— Oat  cuttle-fish  in  pieces  from  a  dealer 
in  jewellers'  requisites.  The  pieces  are  nearly  as 
larae  as  a  small  band,  and  are  homy  on  one  side 
and  soft  on  the  other ;  the  soft  side  is  much  like 
dry  chalk.  Take  the  pattern  between  two  pieces  of 
flttki  the  homy  sides  being  outward  and  the  soft 
rides  inward,  touching  the  pattern.  Orasp  in  both 
hands,  and  press  the  pieces  firmly  together;  the 
sattrm  will  then  imbed  itself  in  the  fish,  and  be 
lost  sight  of.  Before  separating  ttie  pieces  and 
allowing  the  pattern  to  drop  out.  Insert  some  guides 
to  ininre  the  mould  going  together  properly.  Some 
wire  or  wir^  naUs  run  through  both  pieces,  and 
proiecting  on  either  side,  serye  the  purpose.  Out 
a  Y-shaped  passage  from  the  edge  of  the  fish  to  the 
mould,  through  which  to  pour  the  metal  into  the 
mould.  To  melt  the  metal,  scoop  out  a  small, 
saucer-shuied  hole  on  a  block  of  charcoal,  and  cut 
a  channel  to  the  comer  of  tho  block  to  serye  as  a 
BDOut,  through  which  to  pour  off  the  melted  metal, 
flaoe  enough  metal  in  the  cayity  jmd  play  a  blow- 
pipe flame  on  it  until  melted.  The  heat  from  the 
ohaicoal  helps  to  melt  the  metal.  H.  W.  S. 

[76167.]— Textbooka  on  Ueohanioa.— I  find 
one  of  the  best  things  to  do  in  going  in  for  science 
and  art  examinations,  is  to  read  up  uie  books  of  the 
examinerB.  I  belieye  Qoodeye  and  Twisden  are 
respectiyely  the  examinersfor  applied  and  theoretical 
mofihanios,  so  that  you  had  better  get  Qoodeye*s 
''Principle  of  Mechanics,"  and  "Elements  of 
Meohanism  "  ;   Twisden's  •'  Mechanics" 


which  you  will  find  Tbdhunter's  "  Mechanics  for 
Beginners,"  Magnus'  ''Hydrostatics  and  Pneu- 
matics "  yeiy  good  books.  E.  A.  A. 

[76174.]-Ter6bene  Driera.— "  M.  L  "  (p.  159) 
appears  to  be  under  a  misapprehension.  The 
siccatiye  known  as  terebene  (or  terebine)  driers, 
was  in  use  long  before  the  disooyery  of  the  body  to 
which  he  refers.  This  use  of  old-established  trade 
names  to  designato  newly  disooyered  bodies  is  mudi 
to  be  deprecated.  Another  instance  is  the  appro- 
priation of  the  well-known  title  "saccharine''  (a 
malt  substituto)  to  desi^pato  tiie  new  coal  tar- 
sweetener.  Beoently,  it  is  trae,  this  mistake  has 
been  partially  rectified  by  dropping  the  final  "  e  " 
in  the  title  of  the  newer  body ;  but  the  bodies  are 
still  able  to  be  confused  in  the  popular  mind. 

P.  W.  Stanlbt,  Aoalytical  Chemist. 

BiDson-street,  Poplar,  London. 

[75192.]— Small  Aro  Lamp  (X7.Q.)— Tou  can- 
not get  a  trae  arc  with  20  yolts.  But  by  using 
■nalT  carbons  sharply  pointed  and  regulated  by 
"iht  Bjiring  pressure,  you  can  do  what  you  require. 
-  points  should  lightly  bear  on  each  other. 

F. 


[75223.1— Sharpening  Wire.— Wire  is  pointed 
by  maohmes,  of  which  there  are  seyeral  in  the 
market,  including  pin-making  machines.  The  wire 
is  pointed  either  py  being  tnmed  against  a  sta- 
tionary cutter,  or  rolled  into  shape,  or,  as  in  the  ease 
of  wire  nails,  is  simply  nipped  up  to  a  point.  The 
ends  of  wire  nails  are  not  remarkably  nicely 
pointed,  but  some  of  them  are  done  l^  a  press 
which  outs  the  wire  into  lengths  and  forms  the 
point  at  the  same  time  that  the  other  end  is  being 
upset  or  swaged  to  form  the  head.  T.  L. 

i 75226.]— Browning  Braaa.— To  turn  brass  a 
eep  brown  or  copper  colour,"  the  staining 
known  as  "  brown  to  red  "  should  be  used.  To  a 
pbit  of  water  add  16dr.  of  nitrate  of  iron  and 
16dr.  of  hyposulphite  of  soda.  If  merely  a  dark 
brown,  use  a  solution  of  one  pint  of  water  to  4dr. 
of  nitnc  add.  If  dark  browns,  approaching  to 
black,  use  a  solution  of  one  pint  of  water  to  5dr.  of 
nitratlB  of  iron.  There  are,  I  think,  a  number  of 
redpes  giyen  in  the  "  Brassfounders*  Manual,"  by 
GraJiam,  published  by  Crosby  Lockwood  and  Son. 

Nttn.  Dob. 

[75228.1  — Bending  Ghiage  Tnbea.  — (Huge 
tubes  are  Dent  either  by  filling  with  rosin  or  sand, 
as  a  rule,  and  the  former  method  accounts  for  the 
subsequent  heating.  Lead  would  be  out  of  place, 
because  a  temperature  sufficient  to  melt  that  out 
would  tend  to  soften  the  tube.  T.  M. 

[75229.]— Froating.— The  plates  can  be  passed 
through  embosring  rollers,  annealed,  straLrhtened, 
and  polished.  Seux. 

[75231.1 —Model  Steam  Fort.— The  hole  can  be 
filled  up  lyy  means  of  brass,  and  the  port  be  re- 
bored;  or  it  can  be  plugged,  and  the  cylinder 
be  re- tnmed.  M.  J. 

[75232.1— HydrauUo  Freaa.— The  "neatest 
peamre''  used  in  hydraulic  presses  I  oio  not 
anow,  but  it  must  be  many  tons  on  the  square  inch. 
The  ma'gimiifH  pressure  iB  limited  by  the  "  reasons  *' 
that  the  metal  of  the  cylinder  might  giye,  as  it  will 
certainly  weep,  and  that  it  ii  not  easy  to  pump 
water  in  when  a  yeiy  high  preoeure  is  reached. 

L.  M. 

[75236.]— Bleotrioal  Lighting.  —  The  old 
reader  should  refer  to  his  back  numbers,  or  giye 
some  definite  particulars  as  to  the  yoltage  of  his 
lamp.  W.  B. 

[75243.1— GKkB  Oylindera.— These  gu  t^linders 
are  intenaed  mainly  for  use  with  the  optical  lantem, 
and  though  they  might  be  made  to  work  a  gas- 
engine,  it  would  be  going  a  long  way  round  to  do 
the  work.  Visso. 

[75248.]— Outaide  Fainting.— There  is  nothing 
bettor  thsA  real  white-lead  paint  for  outdoor  work, 
if  ^Qzability  is  rsquired.  It  can  be  toned  to  almost 
any  tint  by  admixture  with  coloured  pigments 
ground  up  m  oil.  B.  L. 

[7^259.1  —  O^mera  Obaonra.  —  An  ordinary 
pnsm  ii  used  as  the  reflecting  agent ;  but  a  piece  m 
glass  placed  at  an  angle  of  4o°  does.  See  the  indices 
of  bade  yolumes.  Ganot. 

[75263.]— Grape-Juioe.— The   juice  of  graj 


can  be  prsseryed  by  boiling  it  down  with  the  addi- 
tion of  su|^  untd  it  forms  what  the  cook  calls 
jdly.  Sahoylic  add  will  preserye  it,  no  doubt,  and 
so  will  alcohiol ;  but  presumably  those  things  would 
be  objectionable  to  the  querist,  who  apparentiy 
wante  to  make  what  some  people  will  persist  in 
calling  unfermented  wine.  Why  not  let  the  grape 
juice  do  as  it  pleases  P  Twassell. 

[75265.]-Fiano  FedaLs.—'' Practical  Orean 
Buttder  "  is  right  in  antidpating  that  other  readers 
of  '*E.M."  beddes  the  original  querist  would  like 
to  know  how  to  construct  these.  The  writer  has 
been  watching  the  correroondence  on  piano  pedals 
from  the  begmning,  and  hopes  soon  to  find  full  par- 
ticulars how  to  muce  a  set  to  act  on  the  piano- keys, 
to  be  eadly  detachable,  and  to  do  no  injury  to  the 
action  of  the  piano,  howeyer  heayi^  the  feet  might 
play.  Trasd  CracBO. 

[75344.]— Hydraulioa.— The  head  employed  in 
measuring  the  miners'  inch  yariea  in  different  dis- 
tricts ;  hence  the  quantity  of  water  passed  per 
miners'  inch  is  not  a  defimte  amount,  its  ayerage 
yalue  is  about  l|c.ft.  per  minute.  At  this  rate 
1,000  miners'  inches  will  be  equiyalent  to  l,500o.ft. 

Eer  minute ;  this,  with  415ft.  fall,  wQl  giye  B80H.P. 
t  the  length  of  the  pipe  does  not  exceed  2,000ft., 
a  24in.  pipe  will  conyey  the  water. 

Ckas.  Louis  Hbtt. 

[75273.]— American  Organ.— I  don't  wish  to 
waste  the  yaluable  space  of  *'  £.M."  by  arguinff 
the  point  with  *'  Organon  "  re  reeds.  lam  pleased 
to  see,  howeyer,  that  he  at  least  admits  that  reeds 
do  require  filing.  I  haye  found  from  practical 
ezjperienoe  that  Ukd  best  resulte  can  be  obteined  by 
filing,  yiz.,  quickness  of  speech  and  better  quality 
of  tone.  He  himself  proyes  that  his  information  is 
rather  old-faahioned,  as  he  admite  getting  his 
knowledge  from  writers  of  many  years  back,  and 
also  mentions  the  reeds  of  his  own  instrument  as  a 
specimen  of  yoidng,  which  he  has   had  in  his 


possesdon  oyer  fifteen  yeara— the  same  inskniiiuBt 
perhaps  haying  been  in  stocka  few  yean  men.  He 
says  Munro  can  make  a  reed  about  as  good  u  it 
can  be  made ;  but  I  am  afraid  Mr.  Hoaro  mint 
haye  made  a  great  mistake  in  introducing  his  mdi 
for  harmoniums  if  they  are  so  unsmtaUt  m 
"  Ozganon"  tries  to  make  out  (query  75269).  Ai 
"Organon  "has  challenged  me  to  explain  howto 
fit  couplers  to  harmoniums,  I  will  do  so  on  ooa- 
dition  that  he  signs  his  name  and  addreM  tohii 
letter  instead  of  a  nom-de-plume. 
Stubbins,  near  Manchester.         J.  SGHomiA. 

[75350.1— Section  of  Iron.— A  series  of  pspo 
weie  read  before  the  British  Iron  and  Steel  Aao- 
dation  by  Dr.  H.  C.  Sorby  unon  the  snbjeetof  tibs 
microscopical  ezaminataon  of  iron  and  steel,  is 
which  tne  method  of  preparing  the  spedmsu  ii 
giyen;  the  dates  are  1885  and  1887  (possibly  bdon 
and  after),  published  in  the  Journal  ef  B.1S.L 
Should  like  to  haye  **  Fetmm's  "  addresk 

J.  H.  NoBuz. 

1319,  North  Broad-street,  Philadelphia,  Pa. 

[75354.1— Venna  on  tlie  Night  of  April  IS. 
1788.— I  haye  been  unable  to  refer  to  the  Nnituitl 
Almanac  toe  1782 ;  hoiiSb^BerKner  /aAr&iieA.whiflh, 
Ipmsume,  is  quite  as  trustworthy  as  theioniur, 
giyes  the  following  particulars :— The  planst  wn 
due  South  at  lOh.  3m.  a.m^  rose  at  4h.  Om.  am., 
setting  at  4h.  6m.  p.m.  Theee  times  are  mMsr- 
tiniqne  local  time.  It  wonld  be  a  great  iniprofs- 
xnent  if  our  Nautical  Almanac  gaye  the  tussiof 
rising  and  settms  of  the  planets,  as  other  pubUoa* 
tions  do :  but  this  is  too  much  to  expect 

Boon  Majt. 

[75354.]— Venna  in  1788.— In  case  Mr.  Mimxos 
(query  75354,  p.  118)  has  not  aoosss  to  the  J\Mui/ 
Almanac  for  1782,  I  send  the  foUowing  eitn^ 
from  it:^Venus  was  in  inferior  conjunctioa  oa 
March  20th,  at  13h^  she  was  therefore  a  moBUBg 
star  on  April  12.  The  plaoe  of  the  sun  at  nooa  oa 
April  12,  was  Ih.  23m.  53s.,  N.  8"  50'.  Theplaoed 
Venus  at  the  same  time  waB23h.  25m.  48a,  N.  rO* ; 

her  heUocentrio    place    was    longitude   216«4fir, 
latitude  N.  2^  6'.        Aitdbew  C.  B.  Cboiockuv. 
Montpelier  House,  Blackheath. 

[76371.J-Oaa-Fumaoe  Oaaing.— I  sm  wdl 
aware  that  asbestos  does  not  make  a  forpsfls- 
casing  more  refractory;  but,  for  all  ordinsv 
purposes,  a  case  made  of  fireclay,  yritk  a  smsl 
quantity  of  asbestos  fibre  worked  up  with  it,  is  sB 
Siat  coW  be  dedred,  and  if  "999,"  or  siijoos 
else,  will  try  it,  they  wiU  find  that  the  ssbertoi 
greatly  helps  to  bind  the  whole  together,  prB?ntaB| 
cracks.  &c.  I  haye  used  a  loznaoe  mads  oy 
myself,  as  aboye,  for  melting  copper,  brssi,  ftc, 
and  find  that  it  giyes  eyexy  satisfaction. 

Brighton.  T.  C.  Swtb. 

[75377.]— Bloyyer  for  Ghia  aenerator.— Msay 
thanks  to  <'  999."  I  must  make  a  second  holMr.  1 
haye  heard  of  a  gasoline  gas  producer  worked  dj 
weights,  but  haye  not  been  able  to  see  ^  ,^ 
answer  to  F.  W.  Briggs,  my  gasometer  is  3ft.higfc 
and  30in.  in  diameter,  and  will  last,  with  oos 
burner,  about  8  hours.  I  use  Bray's  rniml 
burners.  M.B.CiS.,  Ac- 

[75402.]— Harveat  Moon.— It  may  Mp.^JJ 
of  your  readers  to  a  right  understandmg  of  «■ 
phenomenon,  if  I  supplement  my  remarks  m  as 
hst  number  of  the  Evolzsh  MECHAjao  by  ^J^ 
dring  the  fact  that  the  gist  of  the  whole  matter  MS 
in  the  relatiye  inclination  of  the  plane  of  the  mo^aj 
orbit  (whidi  does  not  differ  greatiy  from  tt*t  ol 
the  Ecliptic)  and  the  plane  of  the  honaon.  B^tM 
podtion  of  tiiis  last  plane  depends  upon  the  Utitods 

of  the  obeeryer's  stetion.  Consequentiy,  m 
haryest  moon,  that  is  to  say,  the  fact  ™*J*J 
certain  perioa  the  moon  rises  on  eadi  of  w*'^ 
succeeds  days  only  a  HtUe  later  thwi  of^* 
preceding,  and  yery  diortiy  after  wni^K J<»™; 
ffitoewOTld  oyer,  nor  is  it  identicallythe  asas 
phenomenon  whereyer  it  is  obseryed.  There  is  no 
haryest  moon  at  the  Equator.  At  the  psriod  m 
question  the  retardation  of  the  moon's  ■ufOSSoyB 
^^iingB  diminishes  as  we  adyance  northwards  ffooi' 
theBquator,  till  it  becomes  so  small  as  to  attracs 
notice,  and  get  smaller  and  smaUer  till  we  come  w 
the  latitude  at  which  the  moon*s  orbit  comcidsi 
with  the  horizon,  and  then  she  wiU  rise  for  ssTtfU 
eyenings  absolutely  at  the  same  time.  After  pasaoj 
that  limit,  the  interyals  between  succesdye  na»7 
begin  to  increase  again.  It  may  be  i^cessa^w 
remind  some  that  the  moon's  longitude  may  oe  » 
without  ite  orWt  intersecting  the  Bchptis  at  tw 
First  Point  of  Aries.  Its  latitude  in  sudi  a  osssxMf 
be  extremely  small,  and  can  neyer  exceed  d  »  » * 
AU  this  depends  upon  the  longitude  of  the  nodes. 

Ci  *  •  ■«»• 


astronomers.    It  would  be  an  easy  matter  w» 
plain  to  such.  Those  who  inquire  about  the  lianjw 
moon  are  usuaUy  but  Uttle  acquainted  JiJ^  "J?V^ 
nomy,  and  as  I  had  no  idea  how  much  » A.  Jr.  i>> 
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of  tbat  Kiaiioe,  I  aimed  at  writiog  an 
apliaition  that  ooold  be  undezstood  by  all  who 
Mtd.  To  do  this  I  endeavoarod  to  ihow  a 
nwiiiililinnn  botwoan  the  ran  and  the  moon 
M  noaida  their  apparent  and  real  motions, 
aad  cmf  notioad  those  points  that  bore  direoUy  on 
tksqoaitionfSoas  to  aToid  oonfosion,  and  get  at 
ftspoint  as  dirsotly  as  possible.  If  the  moon  were 
taSi  oBdOj  at  the  time  of  the  antomnal  eqoinoz,  it 
vodd  cross  the  Eoliptio  and  the  Eqnator  together ; 
nd  it  WIS  this  contingency,  as  representing  a 
**psrftGt"  hardest  moon,  that  I  hadinmyndnd 
WMS  wzittng.  Hence  my  mistake.  Perhaps  it 
voold  ha?e  been  better  if  I  had  said  the  moon's 
ajpsmt  yearly  motion  amongst  the  stars  is, 
100^  spsaUng,  along  the  Eoliptio :  bat  as  the 
pbas  of  its  orbit  is  alwaya  ineUned  abont  6"  8' 
tboslo,  it  IS  f6r  half  of  its  rerolntion  in  its  orbit 
ibofs,  and  for  half  beloir,  being  only  aotoally  on 
the  Ediptip  at  its  nodes.  Does  ^"0.  P.  H."  wish 
tosasrt that  tbe  angle  nffter  Taries  that  the  plane 
d  (hsnoon's  orbit  makes  with  the  Bdipttc  ? 

H.  Wazb. 

[TMll.l^Weatlier  iBdioator.— This  is  not  a 
VMlfasr  fiidicator,  bnt  an  hygromtUr.  The  colour 
tends  npon  the  amonnt  of  mdstore  in  the  air. 
Babhism  sommer.  when  there  is  a  difference  of 
IS^lstwesn  the  wet  and  dry-bolb  thermometers, 
ad  in  winter  when  the  temperature  is  below 
£{MBng  point.  The  diemioalnsea  is  cobalt  chloride. 

Sx. 

[76119  and  76466.1— Asthma.— The  question 
Mliaithma  corable?  '^  cannot,  I  think,  be  answered 
bj  a  ample  *'  res  "  or  '*  no."  In  onr  dimate 
tAmk  is  nsnauy  more  or  less  complicated  with 
liWBchitis,  and  very  frequently  with  some  affection 
oittsheait,  while  the  disease  itself ,  after  a  time, 
bsqosDtly  cansee  secondary  morbific  changes  in  the 
bMit  nd  lungs,  and  when  thus  advanced  is  probably 
(ttoogh  susceptible  of  relief)  incapable  of  com- 
]Ms  eradication ;  but  if  properly  met  at  the  outset, 
aid  sBOomplioatad,  I  see  no  reason  to  question  the 
MAffitr  of  a  complete  cure.  Physiologisti  are 
mL  dinded  as  to  the  real  nature  of  the  morbid 
ptooM  in  the  disease ;  but  to  my  mind  the  most 
pobihle  explanation  is  that  winch  refers  it  to  a 
ipBB  of  the  bronchial  muscular  fibres ;  as  if  this 
ti  9,  one  can  eadly  understand  why  the  nitrites 
(wUoh  oanae  dilatation  of  the  vessels)  afford  rach 

Kit  rslief.  The  nitrites  may  be  mhaled  (with 
t  but  somewhat  transient  effects)  or  taken 
oknsQy.  Nitrite  of  sodium  (in  doses  of  two  to 
ftfs  grams  in  a  little  water)  gives  prompt  and 
aiduDg  relief.  Nitrate  of  amyl,  though  oftener 
lad,  ii,  so  far  as  my  eiperienoe  extends,  not  nearly 
n  tfloadoua  as  the  conesponding  sodium  salt, 
kdids  of  potassium  is  another  remedy  which  has 
iMaMghly  extolled ;  but  as  I  have  no  experience 
a  iti  use  in  the  disease,  I  cannot  give  it  my 
foooal  endorsement,  valuable  also  as  an 
Modlisnr  in  palliating  the  severity  of  the  paroxysm 
afusal  inhalation,  either  in  the  form  of  **  asthma 
qgttettes"  (composed  of  stramonium,  lobelia,  &o.), 
noksd  in  the  usual  way,  or  in  the  form  of  powder 
to1»bamt,and  the  fume  inhaled  direct.  Of  the 
httvdaasprobalilv  the  best  known  is  *<  Himxod's 
yStmk  (Tuze,"  wnich  came  into  popular  notice 
WBg  the  last  iliness  of  the  late  Lord  Beaconsfield ; 
Hilbe  powder  prescribed  by  Sir  Morell  Mackenzie 
a^my  opinion,  deddedly  superior.  I  diaUbe 
ffny^  send  a  copy  of  this  prescnption  (in  Bngliah) 
BWto  any  addreas  for  postage  only. 

P.  W.  Staxtlbt,  Aoalytioal  (}hemist. 
BOkfli-street,  Poplar,  London. 

[75423.]— Blaotrlo.— The  crystals  are  ammonio* 
wide  of  zinc,  and  the  cause  is  the  too-oonoen' 
tntad  solution.    Add  some  water.  Sk. 

f76t26.]— Ooal-duat  Brioks.— These  are  some- 
«M  Bttide  by  mixing,  in  a  homogeneous  mass, 
■vduL  diipsb  small  or  fine  coal  (the  waste  of 
ttljnrai),  and  tar  in  suffident  quantities  to  form 
MDiUflMss  when  dnr.  They  are  generally  made 
>»  Bricks,  and  retailed  at  Id.  each.        Ebnalf. 

[76i29.]-Bleotric  Lighting.— The  best  battery 
in  eui  use  is  eight  cells  of  the  ofaromio-add  type, 
wvtd  with  Mr.  Bottone's  new  depolariaer ;  but  I 
^Bk  you  will  find  that  electric  lighting,  except  as 
ntnetiment,  is  very  troublesome  and  costly  with 


ttighton. 


T.  C.  Smxtk. 

J7S^.]-Vaaik  Squaree.— Perhaps  Mr.  S.  J. 
"■ton  would  kindly  explain  how  he  manages  to 
^H?  the  notation  of  the  Integral  Calculus  into 
IJR  n  Us  coxious  reply.  Although  I  am  tolerably 
god  st  the  (Calculus,  I  fail  to  make  any  sense  of 
kiirBbok. 
Ml.  M.I.C.E. 

I754».]-iraaik  Squares.— S.  J.  Burton,  at 
^  In,  does  not  at  all  improve  the  attempt  of  a 
JJttnoate  of  36  figures.  It  had  formerly  one  of 
^jOMseioesdve  and  one  defident,  but  he  now 
*«  two  of  the  24  exceenve— namdy.  the  two 
^fodi  that  pass  through  the  figures  21  and  26, 
2<  two  deflottt— namely,  the  two  diagonals 
«Hfc  12  and  Id.    I  fancy  the  "T.  sTb."  of 


p.  161  must  be  right,  and  should  like  to  see  how 
his  square  is  composed.  E.  L.  Q. 

[76433.1— To  Ur.  Bottone  or  Others.— Tour 
machine  is  dther  connected  up  wrongly  or.short- 
drcuits  somewhere.  I  send  sketdi  of  correct  con- 
nections.   A  and  B  are  wires  to  the  handles  of 


machine ;  the  shaded  part  G  is  an  ebonite  bush- 
piece  to  insulate  the  two  halves  of  the  spindle. 
Brighton.  T.  0.  SioxR. 

[76436.]— Nasik  Squares.— The  numbers  22 
and  13  diould  be  transposed,  when  it  will  be  found 
that  the  six  verticals,  ttie  six  horizontals,  and  the 
two  diagonals  each  ram  111. 
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J.  3.  N. 

[76436.1— BTasik  Kagic  Squares.— The  sped- 
men  of  a  6- square  given  by  S.  J.  Burton  is  not  a 
«  nasik  "  one  at  all,  two  of  the  diagonals  ramming 
120  and  two  only  1CK2— exactly  the  same  defect^  as 
regards  diagonius,  as  there  was  in  the  previous 
square  as  regards  columns.  Does  S.  J.  Burton 
clearly  understand  what  a  "  nasik  "  magic  aquare 
is,  as  distinct  from  an  ordinary  or  non-naaik  magic 
square?  A  natik  6- square  must  have  all  its  12 
diagonals  magic  (6  in  one  direction  and  6  in  the 
other)— that  is,  eaoh  of  the  twdve  diagonals  must 
sum  the  same  number  as  each  of  the  rows  and 
columns  does.  Lest  any  reader  should  not  under- 
stand what  the  ex-centnc  diagonals  are,  the  follow* 
ingwill  explain: — 
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2 
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The  central  diagonals,  as,  for  example,  the  path 
marked  out  by  the  figure  1.  need  no  explaining ;  but 
the  figure  2  also  is  said  to  oe  in  a  diagonal.  It  is  a 
broken  one,  five  of  the  figures  running  down 
adjacent  to  the  central  diagonal,  the  other  in  the 
comer.  Similarly,  the  four  3*8,  together  with  the 
other  two,  constitute  a  diagonai.  Also  the  six  6*8, 
broken  up  into  two  groups,  constitute  a  diagonal. 
And  so  on  with  the  others,  which  I  have  not 
marked  in,  so  as  to  make  the  othere  dearer.  Six 
other  diai^nals  go  in  the  other  direction,  in  the 
same  way.  T.  S.  B. 

[76447.]— London  and  North-Western  New 
Oomponnd  Loco. — I  quite  agree  with  **  Ghillin^- 
ton "  as  to  this  new  engine  being  the  largest  m 
England,  and  it  will  surpiiee  me  if  it  does  not  make 
a  name  for  itself.  The  boiler,  whidi  is  nearly  20ft. 
in  length,  has  two  sets  of  tubes  and  four  tube 
plates,  access  being  gained  between  the  inner  tube 
plates  by  a  manhole  leading  into  the  combustion 
chamber.  Stephenson's  link  motion  is  used 
throughout,  and  the  valves  both  for  the  high  pres- 
sure cylinaen  and  low  pressure  (flinders,  are 
Brotherhood's  equilibrium   valves.     The    boiler 


pressure  is  1751b.  per  square  indi.  This  monster,, 
whose  name  is  going  to  be  *'  Greater  Brittan,"  is 
intended  for  the  Scotch  trafio.  Coicpouvd. 

[76449.]— Xnoandesoent  Lamp.— If  the  plati- 
num loop  is  not  broken  bdow  the  surface  of  the 
glass,  you  mi|^t  get  a  drop  of  soft  solder  on  th» 


end  of  a  ^ece  of  thin  wire  to  adhere  to  it,  or  you 
might  fix  m  a  holder  with  a  nieoe  of  springy  brass 
or  copper  to  press  on  the  broxen  wire,  as  sketdi. 
Brighton.  T.  C.  Smxtr. 

[76463.1— Cost  of  Bleotrio  Lighting.— A  16o.p. 
100- volt  lamp  running  for  1,800  hours  wfil  absorb 
about  90  units,  which  at  6d.  amounts  to  46s.  A 
16c.p.  gaa  jet,  consuming  6cp.  per  hour,  will,  at 
2s.  9d.  per  1,000ft.,  cost  24s.  9d.     C!ost  of  matdies 

Sx. 


[76469.]— Kitrogen  in  iBolphnrio  Aoid.— 
Nitrous  oom^unds  may  be  removed  by  heating 
71b.  of  the  acid  with  about  |oz.  of  amm<mium  sul- 
phate. J.  T.  M. 

[76469.]— Nitrogen  in  Sulphuric  Aoid.-If 
the  only  compounds  of  nitrogen  objected  to  be  the 
oxides,  they  may  be  destroyed  bv  adding  to  the 
sulphuric  add  ^io^  of  its  weight  of  ammonium 
sulphate,  and  heating  for  some  tune  in  an  open 
dish.  Tnis  method,  of  course,  introduces  nitrogen 
as  ammonia ;  it  might  then  be  diminated  by  the 
trouhleaome  process  of  duAfllation  if  desired.  Pos- 
sibly urea  might  do  better  than  the  ammonium 
sulphate.  Dzsbotob  B.B.L. 

[76469.]— Nitrogen  in  Sulphurio  Aoid.— 
May  be  removed  by  distillation,  rejecting  the  first 
eighth  part  that  distils  over,  or  oy  passing  a  current 
of  sulpnur  dioxide  (sulphurous  add  gas)  through 
the  suspected  add,  and  then  heating  to  about 
212"  Fahr.,  to  expel  excess  of  sulphurous  add  gas. 
If  nitrogen  oxides  aA  present,  they  part  with  their 
oxygen  to  the  sulphur  dioxide,  which  becomes  con- 
verted into  sulohuric  add,  whidi  on  heating  the 
nitrogen  (or  its  lower  oxides)  is  expelled. 

S.  BoTTonx. 

[76463.]— Brasing  Oopper.— It  is  impossible  to 
flive  complete  instructions  for  brasing,  otherwise 
&an  by  doing  the  work  £a  the  presence  of  tiie 
leuner.  When  a  blowpipe  fails  to  do  the  woi^ 
spedfied,  dther  the  gas  rapply  is  deficient,  the 
blast  is  inrafBdent  or  obstructed,  or  the  coneot 
proportions  of  air  and  gaa  are  not  supplied.  A 
Uownipe  is  at  its  maximum  power  when  thefiame 
is  makmg  the  greatest  noise :  the  peculiar  sound  of 
a  pofera  blowpipe  flame  for  brasing  when  once 
heard  is  easily  recojpiised,  and  an  expert  can  adjust 
a  blowpipe  to  its  highest  power  without  seeing  the 
flame.  Thos. 


[76464.]— Making  Oharooal  Soluble.- If  you 
bum  the  diarooal  and  pass  the  gas  into  water  you 
will  obtain  carbon  in  solution  in  the  form  of  car- 
bonic add.  That  is  the  simplest  method  with  which 
I  am  acquainted.  Sic. 

[76464.]— Making  Charcoal  Soluble.— Char- 
coal ii,  strictly  speaking,  not  soluble  in  anything. 
Boiling  oa  of  vitriol  wifi  oxidise  it  to  CO,,  but  this 
will,  I  fancy,  not  suit  the  querist. 

Wx.  JoRN  Gbst,  F.C.S., 

Analytical  Chemist,  Newcastle-on-Tyne. 

[76464.]— Making  Oharooal  Soluble.— Botti 
useless  and  impoanble.  The  medicinal  value  of 
charcoal  depenos  not  on  the  nature  of  its  substance, 
but  on  its  pnvncal  state.  This  would,  of  course,  be 
altered  by  solution,  even  were  such  posdble. 

DnmcTOB  B.B.L. 

[76464.]— Making  Oharooal  Solnble.— It  is 
imposmble  to  make  charcoal,  as  such,  soluble  in  hot 
or  o^d  water.  But  charcoal  can  be  oxidised  to 
form  carbon  dioxide,  and  this  is  fredy  soluble  in 
cold  water.  Pore  sosar  also  contains  diarcoal, 
united  to  one  and  a  half  times  its  weight  of  water ; 
and  this,  as  you  know,  is  fredy  soluble  in  hot  water. 

8.  BOTTOVM. 


1^2 


ENGUBH 


0  AND  WOBLD  OF  SdENOE:    No.  1386. 


Oct.  16,'  1891. 


{75465.]— TarUrloAoid,fto.— No;  it^iUnot. 

SlL 

[75465.]  —  Smnlsiiyinff  OUs  by  Tart&rlo 
▲old  or  Oreaia  of  Tartar.— Koither  tartaiio  add 
nor  aream  of  tartar  will  produoe  amrimilation  of 
fattr  matter  with  a  lyrapy  liquid.  Oila  can  be 
^wnniidfled  bj  the  addition  of  alkaiiee,  or  oarbonatea 
of  the  alkahes.  A  mixtoxe  of  stardi,  gum  araUc, 
and  lugar  elao  emolnflee  fattj  matter  well.  Take 
loz.  pan  xioe  starch,*  mix  it  with  loz.  beit  gam 
arabfo  in  powder,  and  loz.  of  flne^-powdered  wnite 
angar  (that  sold  as  caater  for  iong  oaksa  will  do 
very  well).  Bub  these  up  well  together  in  a  dean 
Wedgwood  mortar.  Add  gradnulj,  staling  oon- 
atantry  with  the  pestle,  about  2oa.  <n  the  oil  or  fat 
you  desire  to  emulsify.  Work  up  into  a  smooth 
^aste.  Now  add,  UttfebvUttie^  working  the  pertle 
with  a  droular  motion  aU  the  tmie,  about  one  pint 
of  water.  This  will  give  a  beauttful  milk-like 
•emulsion.  S.  BonovB. 

[75466.]-Oxidiaing  SUTer.— By  <<  oxidising  *' 
I  presume  you  mean  darkening,  whidi  is  not  ozida- 
tion,  but  caused  by  a  film  of  sulphide.  Dipping  into 
very  weak  solution  of  ammonium  sulphide  wul  do 
ihis.  Sx. 

[75466.]--Oxldlalng  Small  Silver.— Lnmerse 
ihe  articles  in  a  hot  solution  of  ammonium  sol- 
phide,  and,  when  dark  enough,  rinse  them  with 
water.  The  coloured  film  is  sulphide— not  oxide— 
of  silver.  J.  T.  M. 

[75469.]  —  Kullein  —  Oharooal.  —  Yerbascum 
thapsuB  is  the  botanical  name  of  mullein,  a  coarse, 
upright  plenty  growing  wild  in  Europe,  3  or  4ft.  in 
height^  by  roadsides  and  in  waste  places,  bat 
attaimng  6  to  8ft.  in  the  temperate  paru  of  India ; 
was  used  by  the  old  herbalists  as  a  narcotic,  and  its 
aeed^  for  poisoning  fish ;  has  long  ago  been  rejected 
hr  oar  Materia  MecUca  as  uadess,  though  the 
Erench  investigator,  Fee,  contributed  an  art^de  on 
the  Verbascams,  an  extensive  genus.  Charcoal  is  a 
vegetable  carbon,  its  quality  greatly  dejpendent  on 
the  material  from  whidi  it  is  prepared.  Willow 
oharooal  is  preferred  in  the  manufacture  ol  gun- 
powder. Aa  a  f orgn  fud  I  have  never  been  able  to 
obtain  it  in  England,  but  used  to  make  m^  .own  in 
the  forest-dad  parts  of  India,  where  matenal  could 
be  ffot  for  the  cutting.  At  Sheffldd  you  could  soon 
i!nd  out  the  right  stiuf.  I  discovered  aoddentally 
that  cocoanut  shell  subjected  to  red-heat  in  a  covered 
iron  receptade  and  allowed  to  oool  down  makes  a 
Tery  hard  silidous  carbon  for  poUshxng  purposes. 
The  favourite  fud  of  Indian  arnsans  is  charcoal  of 
the  hard-wooded  Acada  Arabica ;  but  I  found  a 
number  of  other  trees  (^uite  as  good— perhaps  elm 
or  alder  would  suit  you.  Eos. 

r75469.]^Mullein— Charcoal.— This  handsome 
wild  flower,  2ft.  to  4ft.  in  hdght,  grows  profasdy 
in  the  FoiBst  of  Bean,  wherever  the  Ixmeetone 
formation  crops  up,  or  wherever  a  calcareous  debris 
occurs.  The  great  Hulldn  blossom  is  similar  in 
colour  and  size  to  a  primzose.  As  to  charcoal,  the 
oak  lojpplngs,  &c.,  throughoi)^  the  Forest  of  Dean 
and  Monmouthshire  are  carbonised  in  iron  boxes  or 
ovens,  the  gases  or  aqueous  products  resultinff  from 
the  destructive  distillation  process  being  condensed 
and  utilised  as  by  -  products.  Amongst  them 
acetate  of  lime  happens  to  figare  highly  as  one  of 
the  curative  agents  m  homcoopathy,  while  charcoal 
itself,  an  impure  (diemicaUy  speaking,  that  is) 
form  of  earoon,  rendered  dynamic  (<»  force  or 
power)  by  tritoiation  with  a  non  -  medicinal 
snediBm,  has,  daring  the  50  years  which  have 
^elapsed  since  the  great  therapeutic  philosopher's 
death-*Le.,  Hahnemann^  of  all  ol^er  dxUgs-  sos- 
tained  the  truth  of  his  immortal  writing,  notably 
his  *'  Chronic  Diseases :  tiieir  Specific  Nature  and 
HomcB^thic  Treatment"  (Baffisre,  King  William- 
atreet,  Charing  Cross),  a  five-volume  vrork  trans- 
lated from  the  German  by  the  late  Dr.  Hempd,  of 
New  York,  in  1846.  (For  an  explanation  of  the 
xhrase  in  italics  above  see  No.  22  of  the  League  of 
HomcQopathy  pamphlets,  **How  can  such  Small 
Doses  have  any  Curative  Power  ?  ") 

The  JjYdvzt  Disfsxseb. 

[75471.]— Boiler.— Yes ;  beech-wood  wiU  do. 
Have  the  first-quality,  and  well  seasoned.     J.  C. 

[75470.1— Folarieatlon  of  l4lght.— The  rhomb 
of  Iceland  spar  splits  up  the  beam  of  ordinary  light 
into  two  rays  of  plane  polarised  light,  whose  planes 
of  polarisation  are  at  right  angles  to  each  other. 
For  the  sake  of  deamess  let  us  sappoas  that  in  a 
given  case  the  vibrations  of  one  ray  are  north  and 
south  (A),  and  those  of  the  other  ray  east  and 
west  (B).  A  Nicol  prism  wiU  only  transmit  rays 
vibrating  in  a  single  plane.  If  the  prism  be  held  so 
that  this  plane  hes  east  and  west,  then  the  ray  B 
will  pass,  and  A  will  be  stopped.  If  the  prism  be 
turned  through  a  right  angle  so  that  the  pUne  lie 
north  and  south,  then  the  ray  A  will  pass,  and  B 
will  be  arrested.  Suppose  now  the  prism  to  be 
midway  between  its  two  positions  above  mentioned, 
then  eadi  rav  of  polarised  light  will  penetrate  with 
diminished  mtensity.  Each  ray  wul,  in  fact,  be 
resolved  into  rectangular  components,  one  of  wnioh 
WiU  get  through  the  Nicol,  and  both  dots  wiU  be 
visible  at  once.    The  fact  that  with  a  beam  of 


ordinary  light  the  Nicol  gets  rid  of  what  is  called 
the  ordinary  ray,  has  nothing  to  do  with  the 
observation. 

Wic.  JOHK  Gbbt,  F.CS. 
Analytical  Chemist,  Newcastie-on-Tyne. 

J 75473.1— Salt  Batb.— A  compound  called  sea- 
t  is  sold  by  grocers  and  chraiists.  The  chief 
ingredient  of  sea-water  is  sodium  chloride,  or 
common  salt.  In  preparing  a  bath  use  rock  salt. 
This  is  the  analysis  of  sea-water  given  by  Boscoe 
and  Sohorlemmer  of  water  from  the  Irish  Sea, 
summer  of  1870  (see  Challmger  reports).  A  thou- 
sand parts  by  weight  of  sea- water  contain : 

Sodium  chloride 26-43918 

Potassium  diloride   0*74619 

Magnedum  chloride. 3*16063 

Magnenum  bromide 0*07052 

Magnedum  sulphate. 2*06608 

BCagnedum  nitrate   0*00207 

Caldnm  sulphate 1-33158 

Caldom  carbonate 0*04764 

Ammonium  chloride 0*00044 

Ferrous  carbonate 0*00503 


33*85946 


Traces  of  magnedum  carbonate,  lithium  chloride, 
and  silidc  add.  The  total  quantity  of  salt  varies, 
the  maximum  being :  North  Atlantic  Ocean,  37*37. 

No  Sza. 

[75474.]  —  Clock-Making. — I  have  seen  an 
arrangement  for  turning  between  centres  in  a 
watdunaker*s  mandrel  which  answered  fairly  wdl. 
A  circular  brass  plate,  having  a  tapped  hole  in 
centre,  into  which  various  chucks  were  screwed 
and  provided  with  a  carrier,  was  centred  by  means 
of  a  pump  centre,  and  iirmly  fixed  in  the  dogs.  This 
formed  a  kind  of  temporary  lathe  head,  and, 
provided  no  great  pressure  was  put  upon  it,  ro- 
mained  quite, true.  This  would  answer  for  small 
dockwork  if  used  very  earefully.  Another,  and 
better,  way  would  be  to  use  a  laxge  pair  of  turns 
for  pinions,  &c.,  similar  to  watch  turns. 

F.  J.  G. 

[75476.]— Dubbin.— I  hare  frequentiy  made 
and  used  a  mixture  of  equal  parts  of  beeswax  and 
linseed  oil  boiled  together  and  applied  to  the  boots, 
which  have  been  previondy  warmed.  I  have 
found  this  to  answer  exceedingly  wdl.    S.  O.  B. 

[75476.1— Dubbin.— 1.  A  dublnn  may  be  made 
of  cod-oif  and  tidlow  mdted  together  in  equal  pro- 


and  bee8waX|  ^Ib.  each;    boil  in  a  pipkin,  apply 
twice  with  a  Drush  at  milk-warm  heat ;  will  make* 


boots  waterproof  .—Spon's  "Workshop  Becdpts." 
4.  Fm  the  boots  with  oats  to  absorb  moisture,  and 
anoint  with  deer  suet;  where  this  cannot  be  got 
cobbler's- wax  (probably  small  quantity  meant?), 
melted  with  Bossian  tallow.— Keene's  '*  Practical 
Fisherman.''  The  sort  of  oil,  &c.,  used  is  of  less 
importance  than  that  the  boots  shoold  never  be 
dried  by  a  fire,  never  put  away  wet,  and  never 
left  for  a  long  time  together  without  attention. 

M.  S. 

[75476.]— Dubbin.— Get  well-made,  hand-sewn 
boots ;  wear  occasionally  in  dry  weather  till  they 
become  shaped  to  the  feet :  then  give  the  boots  a 
good  dressing  with  the  following :— Take  51b.  best 
tallow,  lib.  best  beeswax ;  cut  up  into  small  pieces 
and  melt  together  dowly  ;  then  add  a  tablespoonf  ol 
of  Norway  tar^  and  allow  to  cool.  When  required, 
cut  a  small  piece  and  mdt,  and  give  the  boots  a 
good  drossing,  rubbins  weU  into  the  leather  by  the 
aid  of  a  short,  stiff  brush.  I  have  been  a  xeen 
grouse-shooter  for  35  years  in  all  weather,  and  do 
not  know  the  discomfort  of  wet  feet.  Do  not  use 
the  boots  for  three  months  after  the  first  dressing- 
it  will  pay,  in  the  long  run,  not  to  do  so; 

T.  B.  Clapham. 

[75477.1— Electric  Ught:  Coat  of  Installa- 
tion.— ^The  cost  of  a  complete  installation  for  dght 
lamps  of  50c.p.,  each  taking  1*6  ampbres  at  105 
volts,  will  be  roughly  as  follows  :— 

Engine  (Otto  gas)  2H.P £123  0  0 

Dynamo,  13  amperes,  110  volts 36  0  0 

Slamps,  60c.p.,  105v.,  l-6a.,  at5s 2  0  0 

Sholdersatls 0  8  0 

8  brackets,  or  pendants,  at  5s.  ....... .  2  0  0 

Cable,  leads,  and  branch  wires  (say)   . .  3  0  0 

Main  switch 1  0  0 

8  small  switches  at  2b.  6d 1  0  0 

Safety  fuses  ftwo)  at  48.  6d 0  9  0 

Ammeter  and  voltmeter  at  £3  each ....  600 


£144  17    0 

S.  BOTTONE. 


[75479.1— SUde- valve  Setting.— If  "Bogine- 
Driver "  nas  eccentrics  fixed  right  for  lead  on 
crank-shaft,  then  to  set  valve  put  valve  in  spindle, 
and  after  pladng  in  steam- chest,  couple  up  to 
quadrant,  and  both  rods  are  ready  for  workmg.  Now 
with  roversing  lever  put  in  forward  notch,  i.e., 
that  one  mostiy  used  in  expaodve  working,  torn 


crank-shaft  until  valve  is  at  one  end  of  links. 
Note  the  amount  of  port  opening,  ttLeatoiBttatfl 
valve  is  at  oppodte  end,  and  oompars  that  psit 
opening  with  the  former.  If  both  are  equsL  vihi 
is  set  right ;  but  if,  s^,  front  port  opeos  4ib«  sod 
back  port  }in.,  then  hiuve  theduferencesndpIsfiSA 
liner  i^in.  between  the  butt  end  of  focwiid 
eooentnc-rod  and  strap;  or  if  vshre-spiadlA  ii 
adjustable,  you  most  lengthen  it  by  thataaoiai^ 
and  vice  vem  if  front  port  opens  }in.  and  back  ^in., 
rod  requires  shortening  or  spindle  adjas^  tki 
same  /fin.  This  will  equalise  ports  in  ionrsid 
motion.  Now  reverse  lever  to  proper  back  sslcik 
and  work  as  before,  vrith  this  exocption  thatssr 
required  sJteration  must  be  made  throos^baokwsii 
eoceatrierodalone,tfaevalve-spindlenflitbfingdtissd, 
of  course.  As  re^vds  more  opening  on  one  alsd 
valve  than  otiier,  aome  locomotives  axe  sst  wtt 
valvsi  opening  bV  Ion  on  back  porto  to  allovior 
engine  sinking  down  after  bem^  at  woA  iobm 
timok  when  podtion  of  valve,  &c,  is  moved  asim 
the  sront  end :  but  this  does  not  apply  to  your  obm. 
New  Cross,  S.E.  A.  Mabbxor. 

[75482.]— Beat  Axransement  of  Zinos  and 
Carbons.— Your  best  plan  will  be  sotooatyvv 
plates  as  to  enable  you  to  make  up  anombsrd 
cdla  equal  to  half  the  voltage  of  the  huap  m 
intend  to  use.  Say  your  lamp  is  one  marua24 
volts,  make  up  12  oeUs.  B.  Bonon. 

[75484.]— KlUrisg  SCaohinea.— Tss.  A  good 
illustration  of  the  folly  of  a  priori  condusioiis,  sad 
like  M.D.S'  writings  in  making  a  diseass^  sad 
its  natare  and  (of  coarse)  cure  tto  fit  their  idsii  o< 
what  it  should  (and  therefore  must)  be.  I  remaate 
a  milking  machine,  a  simple  silver  tube  iosertsdap 
the  cow's  teat,  throagh  which  the  milk  flowed  oot 
fredy,  having  caused  quite  a  furwe  amooipt  tiie 
dairy  farmers ;  bat  the  consequent  infianmatua  d 
the  cow's  teat  soon  rendered  that  inveation  ohidda 
Then  again  came  the  pneumatic  suction  maobiBB^ 
to  be  flowed  (so  I  hear)  \sf  numeroos  cdamitwi 
consequences — amongs  others,  of  drying  the  oowi 
in  some  instances,  of  causing  an  excess  of  watin 
per-centage  in  the  milk  in  others,  and  a  coasofliisw 
occupation  for  some  vampiro  of  a  dty,  dbc,  aadoos 
of  the  great  anpaid  magistrates  (those  ardent  kma 
of  power  overthdr  less  honoured  (?)  feUow 


tores,  and  for  some  dty  analyst  to  whom  a  wholssone 
(as  to  his  podket)  lesKm  would  result  if  he  wsie  to 
become,  pr^  temp,  a  dao^  farmer ;  then  hs  wodd 
find  that  the  analysis  would  show  that  the  milk  fwas 
one  and  the  same  cow  variee  daring  the  caMt 
year  as  much  as  the  genus  homo  maleand  espedsujr 
female  vary  in  common  sense.  __^ 

Thb  Ltsnet  Disfevsbb. 

[75488.]— Sorev^  Cutting.— Wheds  to  cat  jftj. 
pitch,  with  |in.  leading  screw,  are  spindle  95, 
scrow  80.  JX  you  cannot  by  an  means  get  9$  M, 
you  might  use  | Jin.  or  f^in.  if  it  is  worth  wmb 
providing  spedal  wheels  for  the  job.  The  sqolM 
threads  round  to  be  thin  at  bottom  m>7  have  bflss 
made  so  by  thinning  with  a  tool  that  has  too  warn 
dearance  badEwards.  Bbitisk  Bitlldoo^ 

[75491.1— Speed  Indicator.- A  few  years  sgil 
was  troubled  with  variable  speeds  caused  by  threw- 
ing  off  and  on  heavymaohinery.  The  dynamo  m  mb 
was,  and  is  now,  a  Weston,  with  automatic  cot-df ; 
at  times  the  need  would  be  so  low  that  corxeotvas 
entirdy  cut  off  from  plating  vats ;  at  other  tunff 
machine  went  ahead  much  too  fast.  There  inis 
fixed  in  the  diop  extra  shafting  with  ooneilor 
altering  speeds,  but  this  did  not  give  entire  satu* 
faction,  for  at  times  the  alteration  in  qwedwodil 
be  so  gradual  that  I  should  not  notice  |t;  ^ 
caased  me  to  contrive  an  indicator  of  Isome  son.  1 
made  a  small  pair  of  governors,  into  whidia 
movable  jointed  lever  was  fastened,  ^^'^'^'T?^ 
comb ;  this  geared  into  a  broad  toothed  whed  nzea 
to  a  long  shaft,  which  had  fixed  at  the  end  a  dodL- 
whed  l|in.  diaxoeter,  gearing  into  ^in. ;  on  the 
spindle  of  this  |in.  whed  a  hand  or  pointer  ws> 
placed,  the  whole  inclosed  in  a  box  Gin.  oy  9in.  A 
died  marked  in  degroes  on  the  outdde  of  box,  ^[*[^ 
by  the  aid  of  pointer,  gave  correct  reading  of  speed. 
This  was  driven  from  the  shaft  of  dynamo ;  bat  sow 
having  other  dynamos,  it  is  driven  from  the  sBSXi 
that  £ives  dynamos,  and  still  works  weU. 

S.  BoBEKT  Bonnet,  Electroplater,  &e. 

[75492.1— Oement.-For  cementing  flnebdldiiig 
stones  which  have  become  broken  in  ^^'^^Tj^ 
masons  use  a  solution  of  shellac  in  naphtha,  whioa 
is  very  strong,  and  might  suit  "  C.*'  ^*  ^* 

[75496.]— Coll.— Yes,  you  can  use  d.c.c  idWH 
bat  dlk-coverod  is  preferable.  Two  l»y«"^tr 
d.c.c.  win  (about  lib.)  wiU  be  required.  Tm 
7in.  by  lin.  diam.  Sections  unneoesBary.  If^ 
must  fit  a  50-sheet  condenser.  Probable  ■P*'*.  tjj^ 
Large  coils  aro  fitted  with  two  primaries  to  smt  t&e 
battery  power  in  hand.  F.  AsjuiW. 

[75496.]— OoU  DimenaionB,  Ac— To  ^ 
BoTToms  OB  F.  ASKBW.— Cotton-covered  wire  noj  * 
good  as  dlk  for  two  reasons :— 1st,  insulation  aot « 
good ;  2nd,  covering  much  ooarser,  so  that  °^,iL~ 
further  from  each  other,  and  from  iron  core.  ud. 
No  24 B.W.G.  wiU  do  for  the  secondary  of  aoai 
giving  iin.  spark.  The  tabe  should  be  Utn.  oa»W 
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fiia.  long  dear  bstween  the  heada  ; 
liMMtv  of  heads,  4}ixi. ;  primary.  No.  16,  two 
h^tfs,  about  lib.  The  iniulatlozi  will  be  better  if 
wanM  a  Tertical  divition  of  ebonite  between  the 
1*0  MctioDs,  and  if  you  ffo  to  this  expense,  it 
voold  oextainly  be  worth  while  to  use  lib.  No.  38 
orlOdk-ooTered  wire,  which  can  be  procured  at 
121. 6d.  per  lb.,  and  will  give  a  lin.  spark,  while 
tie  Ko.  34  eottoB  will  cost  4|d.  per  lb.  fso  that  you 
will ooly  save  Ss.  6d.  on  the  entire  coil),  and  give 
taij  im,  s^Jc.  I  have  never  known  two  primaries 
ts  to  med  in  an^  induction  coil,  so  am  unable  to 
sanrer  the  question.  S.  Bottone. 

r75i98.]— Be«lataaca  of  Iron  Wire.— The 
IdowiBg  is  a  table  of  the  reistanoe  of  soft  iron 
fins  af  different  B.W.G.  from  8  to  30.  Any  other 
gngss  can  be  calculated  by  multiplying  the  resist- 
oea  of  the  correq>onding  gauge  of  copper  wire  by 

4-3149.  o  o  o      rMT- 


KW.Q. 


Ko.  8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 


n 
n 

n 
n 

n 
n 

M 

". 

n 


Ohms  per  lb. 


•0266 
•0668 
•1610 
•4311 
1-062 
3-349 
10629 
29-231 
79723 
164^761 
3740 
7660 


Yards  per  lb. 


4*332 

6*84 

10*26 

17-10 

27-36 

61-30 

9120 

136  80 

233-70 

348-84 

613-35 

736-30 


Qauge  carry- 
ing capacity. 


7'6  ampere 

60 

30 

1-6 

10 

0-6 

0-3 

0-2 

016 

0-07 

0-02 

0-01 

•  • 

S.  Bo^noNs. 

[75497.]— 3ttasnetlo  Oadde.— Yon  oan  make  it 
kfbnmittgironinan  atmosphere  of  oxygen;  but 
il  viH  be  cheaper  to  buy  the  native  ore.  Sx. 

[75497.]— Kasnetio  Oxide.*-Hake  a  solution 
\f  diaolving  2oz.  of  iron  sulphate  in  2  pints  of 
otilisd  water,  and  mix  it  with  6ioz.  of  solution  of 
pmnlphate  of  iron.  To  this  mixture  add  4  pints 
fli  lolation  of  soda,  and  stir.  Boil ;  allow  to  stand 
IfoliOQis,  stizrins  occasionally ;  collect  on  c^co, 
Ml,  wash  until  free  from  onoouTarted  sulphates, 
isd  dry  at  a  temperature  not  exceeding  46-8*  0. 

H.  Ebbaoe. 

[7M97.]— Kagrnetio  Oxide.— Dissolve  9o2.  of 
motii  ittlphate  in  water,  and  divide  the  solution 
into  three  equal  portions.  To  two  of  these  in  a 
Ma  add  los.  (hv  weight)  of  cone,  sulphuric  acid, 
aiheat;  add  nitric  add,  drop  by  drop,  until  it 
nsKsno  further  dark  coloration.  Heat  for  some 
tins  to  drive  oif  nitrons  fumes,  imd  then  mix  with 
ft>third  portion.  Dissolve  3oz.  of  caustic  soda  in 
lite,  and  pour  it  into  the  mixed  iron  solution 
teisd.  The  black  precipitate  is  fezroso-feiric 
liriiits.   Filter  and  dry.  DnsorOB  R.R.L. 

[75497.]-Xaffaetic  Oxide  of  Iron.— There 
oi  three  modes  of  preparing  this.  1.  Bv  heating 
ina  to  whiteness  and  hammering,  llae  scales 
|Aiohoome  off  are  the  substance  m  question.  2 
l^psMiog  a  current  of  steam  over  iron  borings  or 
teusgs  heated  to  redness.  3.  By  precipitating  a 
■btoe  of  ferric  and  ferrous  suljmates  dissolved  in 
iBtarhv  means  of  Hquor  ammonias.  The  solution 
jf  ttlphates  most  be  hot.  A  green  precipitate 
wk,  which,  when  washed  and  diried,  is  the  mag- 
"^  oride.  S,  Bottone. 


[75497.]— Xagmetic  Oxide.— Put  into  a  lOoz. 
Mipontiog  dish  2oz.  of  sulphate  of  iron,  3oz.  of 
vasr,  sad  l^s.  fluid  drachm  of  sulphuric  add,  and 
■Rdr  hsat  uttta  the  salt  is  dissolved,  then  add  1  i  fluid 
yha  of  nitric  add,  and  boU  gently  until  sudden 
AnsMeuoe  occurs,  and  the  Uaok  liquor  turns 
nl  Dinolve  in  another  di^  loz.  of  sulphate  of 


•Dact  the  predpitate  on  a  filter,  wash  with  water, 
w  dxy  it  at  a  heat  not  exceeding  160^  Fahr. 

J.  T.  1&. 

J7$496.]— Eleotric  Lighting.— Suppose  you  had 
HNS  ttt  lights  on  wharf,  each  taking  8  amperes  at 
rj^  pressure,  and  8  incandescent  lamps  in 
ML  each  taking  1  amn^re  at  60  volts,  lliese 
]jwa  isqaiie  a  compound-wound  dynamo  capable 
VAppljing  32  amperes  at  60  volts.  Cost  of 
^umo,  lay  £36;  vertical  engine  and  boiler, 
•guP.,  £67;  three  arc  lamps  at  £8  each,  £24  ; 
"BhtiaosBdesoent  lamps  at  68.  each,  £2;  brackets, 
■POMants,  for  lamps  at  6s.  each,  £2  88. ;  onenule 
■•••aa-retnni  cable,  seven  strands  No.  20.  vul- 
2]"w-iubber  and  lead-covered,  £120;  branch 
2JI  and  fixing,  £6 ;  ammeter  and  voltmeter,  £6 ; 
jWwi,  £3 ;  total,  £273  8s.  Putting  the  price  of 
2*  *»|  «t  16s.  6d.  per  ton,  and  reckoning  81b.  of 
~*P»  hoiae-power  per  hour,  we  may  csJl  the 
gy»  for  fuel  Id.  an  hour.  This,  at  six  hours 
F^VT)  makes  nearly  £9  per  annum.  Add  to  this 
«8tor  itoker's  wages  and  £27  for  interest  on 
V^J^  depreciation ;  we  get  £88  per  annum  as 
^«*olthitebghtsof  l,000c.p.  on  wharf,  and 


eii^ht  lamps  of  302.p,  in  house 
76477). 


(see   also  reply 

S.  B0TI02TB. 


[76602.]  —  Obarging  Oonatant  -  Ourrent 
Battery.  —These  are  simply  sealed  Leclanoh^ 
cells.  Melt  off  the  pitch  m  get  at  the  elements. 
Then  take  out  the  zincs  ana  carbons,  also  the 
broken  carbon  and  dioxide  of  manganese.  Wash 
out  the  cells  thoroughly,  and  let  them  dry.  Wash 
the  zincs,  and  replace  any  that  are  badly  corroded. 
Wash  the  carbons  for  several  hours  in  many  changes 
of  water;  dxr.  Wash  the  broken  carbon  and  man- 
ganese, add  nesh  manganese.  Replace  the  elements 
(with  porous  cells  or  canvas,  whichever  may  have 
been  used),  and  fin  the  cells  three-quarters  full  of 
salammoniao  solution,  l|oz.  to  the  pint.  Seal  the 
ceUs  with  pitch,  leaving  the  vent-holes  as  before. 

S.  BOTTOKB. 

'  [76603.]— Sxtraoting  Zino  firom  Lead.- If 
the  lead  is  kept  at  a  red  heat  for  a  short  time,  all 
the  zino  that  may  be  in  it  will  pass  away  in  vapour, 
burning  with  a  bluiah- white  flame  on  the  surface  of 
the  lead.  S.  Ot.  B. 

£76606.]— Phonograph  IKotor.— The'  slight 
dinereneein  sise  is  not  enough  to  seriously  afract 
the  working  of  the  motor.  Ghet  all  you  can  on  the 
armature.  In  the  replies  to  quec^ee  76417  and 
76436,  f^iru  should  read  ^Vin.,  and  i^.  ^^In. 
respectively.  W.  Gzllbtt. 

[76608.]— Xedical  OoiL— Have  you  wound  the 
wire  in  one  direction  ?  Does  current  leak  to  core  ? 
I  cannot  say  further  what  is  wrong  vrithout 
examining ;  but  if  you  send  it  to  me,  carnage  paid, 
I  will  coireot  it  for  you. 

14,  St.  Faul's-road,  Southsea.  F.  Askew. 

[76610.]— Kodel  Bleotro-Kotor.^The  cause 
of  the  bumping  sound  that  yon  hear  when  the 
rotary  poles  pass  before  the  filed  poles  is  that  your 
frame  has  not  sufficient  rigidity,  so  that  the  mag- 
netism actually  causes  them  to  touch.  ThisshouM 
not  be.  Tqu  will  gain  nothing  by  maldnff  the 
rotarv  magnet  four-poled  instead  of  two,  if  vou 
couple  up  as  at  present.  But  if  you  wind  all  four 
poles  in  exactly  the  same  direction,  and  having  pre- 
pared a  four-part  commutator,  jou  connect  me  end 
of  the  one  coil  to  the  begmnmg  of  the  next,  and 
solder  each  of  these  four  pairs  to  the  four  separate 
sections  of  the  oommutator,  tafcio^  care  to  place  the 
brushes  at  right  anglee  to  the  positions  they  occupy 
in  your  present  motor,  you  will  gain  the  advantage 
of  the  machine  being  seuHrtarting.  A  flywheel  will 
not  improve  matters.  S.  ^orxoins. 

[76613.1— Casting  in  I^ead.— Having  made  a 
variety  of  small  castings  in  this  and  other  easUy- 
fnsible  metals,  I  know  of  no  better  plan  than  tine 
following :— Obtain  a  piece  of  flat  wood,  at  least 
lin.  thick,  and  large  enough  to  admit  of  a  hole  Sin. 
diam.  being  made  through  it  ;  (2)  provide  another 
piece  of  the  same  size,  only  it  need  not  be  more 
than  Im,  thick,  to  serve  as  ud ;  (3)  a  piece  of  flat 

glass,  the  thicker  the  better ;  (4)  a  straight  pen- 
older— take  off  the  steel  pipe,  and  knock  a  pm  in 
the  end  as  nearly  in  the  centre  of  circumference  as 
possible,  afterwards  cutting  off  the  pin's  head ;  (6) 
provide  a  few  paper  tubes,  4in.  long,  and  lane 
enough  to  admit  of  the  holder  being  moved  freely 
through  it;  lastly,  a  pennyworth  of  best  whitinff — 
a  sufficient  quantity  of  this  (about  three  taue- 
spoonfuls)  must  flrst  be  scraped  into  a  dean  saucer, 
and  put  into  the  oven  to  get  thoroughly  dry ;  well 
knead  afterwards,  and  use  cold.  You  then  proceed 
to  mould  and  cast  as  foUows :— Place  the  piece  of 
glass  on  a  flrm  table ;  then  lay  your  pattern  whed, 
Jiang e  edge  downward^  upon  it;  next  get  the  piece 
of  wood  with  hole  in  it,  and  place  it  on  the  glass 
and  over  the  pattern— the  latter  should  be  in  ttie 
middle  of  the  hole ;  then  proceed  to  gradually  fill 
up  hole  with  the  whiting,  well  jamming  down 
alter  each  addition.  When  the  hole  is  half -full, 
take  one  of  your  paper  tubes  and  stand  it  on  the 
whiting,  and  as  near  the  centre  as  possible ;  then 
fill  up  hole,  pressing  well  down  with  your  fingers  to 
keep  the  tube  firm ;  now  take  the  pen-holder  and 
gently  slide  it  down  the  pipe  (pm  end  first,  of 
course) ;  then  press  it  carefully  until  you  feel  the 
pin  grating  upon  the  pattern ;  now  pull  it  out,  lift 
up  &e  mould,  and  give  it  a  slight  tapping,  in  order 
to  make  the  pattern  drop  out ;  then  turn  it  over  and 
give  another  tap,  to  clear  the  tube  of  any  loose 
whiting  which  may  be  in  it,  and  give  a  good  blow 
with  your  mouth  over  the  small  hole  made  by  the 
pin,  in  order  to  dear  that  also ;  lastly,  place  the 
mould  down  upon  the  other  |dece  of  wood,  the 
surface  of  which  must  first  be  well  rubbed  with 
whiting.  It  is  also  advisable  to  place  a  few 
weights  upon  the  mould  to  keep  it  down  while 
pouring  in  the  molten  metal,  which  it  is  now  ready 
to  receive,  and  which  should  be  poured  in  quickly 
without  A  break,  until  the  tube  is  ^uite  full,  if 
you  diould  require  further  details,  wnte  again. 

PiuoncAL  Castes. 

[76616.]— Ohromlo  Acid.- Mix  60  parte  of 
distilled  water  with  42  parts  of  sulphuric  add,  and 
in  this  mixture  dissolve  30  parts  of  potassium  di- 
chromate.  Set  adde,  and,  after  twdve  hours, 
decant  from  crystals  (add  sulphate  of  potassium). 
Heat  to  Sd*'  C,  and  add  sulphuric  add  16  parts,  and 


snffident  water  to  Just  redissdlve  any  crystals  of 
chromic  add  that  may  have  formed.  Allow  to  cool» 
ooUect  crystals,  drain,  and  dry  on  porous  ttlee,  in 
hot  air  at  37*8°  C.  H.  EBBJLas. 

[76617.]— Scrap  Oopper.—- Boilthe  copper  scrap 
in  a  mixture  of  equal  parts  of  sulphuric  add  and 
water,  when  the  copper  will  be  seen  to  dissolve. 
This,  when  evaporated,  forms  the  crystals  of  sul- 
phate of  copper.  S.  O.  B. 

[76617.]— Scrap  Oopper.— Sulphate  of  copper  ta 
made  by  dissolving  oopper  oxide  m  sulphuric  add. 
This  oopper  oxide  is  the  scaly  copper.  Yon  ma^ 
dissolve  the  oopper  scrape  by  heanng^  to  a  Uaok 
colour,  and  plunging  into  the  sulpbnnc  add  from 
time  to  time.  This  is  rather  teoiona  work;  but 
you  will  soon  find  the  add  become  green.  If  yon 
do  this,  keep  a  distance  off  while  plunging  the  hot 
copper  into  the  add.  I  should  ratner  prenr  selling 
the  oopper  and  buying  copper  sulphate  than 
troubling  to  prepare  it  myself. 

S.  BOBBBT  BovNXT,  Hectroplater,  &a 

[76617.]— Sorap  Copper.— Put  into  an  earthen- 
ware jar  lib.  of  Bcrap,  seven  pints  of  water,  and 
24oz.,by  weight,  of  sulphuric  acid.  Set  the  jar  in  a 
warm  place  under  a  chimney*  *nd  add  from  time  to 
time  |oz.  of  nitric  add,  until  the  metal  is  nearly 
dissolved.  Then  without  removing  the  undissolved 
pper,  evaporate  the  solution  to  about  half  and  set 
ide  to  crystallise.  For  tinker's  work  I  should 
think  crystulisation  might  be  omitted.    J.  T.  M. 

[76618.]— Oolleoting  liaavaB.  —  An  ''herb- 
anuip,"  or  collection  of  dried  leaves,  is  a  most 
perishable  and  bulky  affair,  as  I  know  from  ex- 
perience. '*  Nature  printing ''  is  far  more  portable 
and  convenient.  In  India  I  once  saw  two  Iwge 
books  of  printing-paper,  filled  by  a  lady.  I,  too, 
covered  the  pages  of  a  broad  album  with  thesa 
pleasing  and  lasting  spedmens  of  foliage,  moat 
useful  to  the  flower  painter  and  designer  of  pat- 
terns in  embroidery,  carved  works,  and  modelling. 
Hie  art  is  soon  acquired,  and  the  materials  cost  but 
little.  After  a  short  practice,  the  leaf -prints  will 
be  very  distinct  and  durable.  I  recosimend  the 
vine  and  oak  for  first  trials.  '* Skeleton  leaves'* 
are  very  troubleeome  subjects  for  manipulation.  In 
China  th^  are  prepared,  with  butterflies  painted 
on  their  surface,  ue  Eicns  religiosa  being  tha 
favourite.  £ob« 

[76622.]— Power  and  Heat  Oalonlation.** 
Isothennal  expanaian  is  hyperbolic.  The  work 
done  in  eompresdng  10.000e.xt.  of  air,  if  performed 
in  one  minute  upon  air  at  14*71b.  pressure  (Pd)» 
wiU~ 


CO 


P^ 

Pp 

217 

14-7 
247 

i4-7 
277 

14-7 


Batio  expn.  l^filT 
r  r—l 

1-4762       -8176 


Pmlb.  Space  ft. 


Ind. 
HJ». 


8-042        3226       42-82 


1-6803 


-7626        4-136       4049       73'0» 


1*8844        -7162        6-139       4693      106-24 


And  the  rise  in  temperature  in  Centigrade  units,  in 
compressing  l,000o.ft.  of  air  at  60''  Pahr.  (Tc 
-  610^)  ad&batically,  where  T  s  To  x  r,  will ' 


1000 

•126 
1000 

•26' 
1000 

•6 
1000 


Batio  r.       T. 


3912 


29-49 


22-22 

1675 


19,954° 

16,048P 

11,334'' 

8,642* 


T-To.    P'xI-O*. 
19,444°  «  10,802°  O. 

14,638°=    8,076°  C. 

10,824°  •    6,013°  G. 

8,032°-    4,462°  a 

w.  s. 


Liverpool. 

[76619.]  —  KnemonicB.  —  Before  paying  hea^ 
fees  I  should  advise  **  J.  S.*'  to  purchase  Baoon'» 
"Guide  to  the  Improvement  of  the  Memory,'* 
price  Is.,  published  at  Pitman's,  Amen-comer, 
£.C.  This  work  did  me  more  good  than  any  of  tha 
gentlemen  <iftw»fMl  did.  J.  VT. 

[76619.]  — Mnemonioa.— I  know  nothing  of 
Loisette's  method,  but  I  learnt  Stokes's  system 
under  Mr.  Stokes,  some  years  ago.  It  is  not  much 
use  for  learning  things  permanently,  but  as  an  aid  to 
remembering  tEings  temporarily  it  is  first-rate.  I 
used  it  once  at  an  examination  in  military  drill : 
I  did  not  know  muoih  about  drill,  and  took  very 
little  interest  in  it,  buti  did  want  to  pass,  and  to 
pass  wdl.  So  I  memorised  all  sorts  of  rubbish  out 
of  the  driU-book  artificially,  and  passed  firrt, 
although,  as  far  as  real  knowledge  was  concerned, 
I  was^e  worst  candidate  in  the  room.  Of  course, 
I  forgot  it  aU  again  direcUy,  and  at  the  end  of  a 
week  I  could  not  have  drilled  asquad  to  save  my 
life.  Wk.  Johm  Gbbt,  F.C.S. 

Staff.  Sergt.  6th  \  .B.  Durham  Light  Infantry. 

[76619.]— »iemonloa.—If  "  T.  8."  has  a  bad 
memory,  no  system  of  mnemonics  will  be  of  mudi 
use  to  him.  There  are  many  systems,  but  all  are 
based  on  the  same  prindple,  and  practicidly  only 
enable  a  person  to  remember  dates,   leogus  of 
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xiTen,  heights  of  moontaiiu,  and  numbeTB  generally. 
Am  long  M  the  jargon  of  some,  the  ontlandiah  een- 
tenoes  and  disjointed  words  of  otiiers.  nin  coxreotty 
in  his  head,  he  will  be  aUe  to  reoall  the  dates  and 
other  partioolars  they  express.  Any  one  ^an  may 
donhtfess  be  nsefol  in  passing  an  ezaminaaom,  bat 
if  not  kept  np,  soon  fades  from  the  mind,  and 
is  forgotten.  Before  expending  any  money  in 
lessons.  I  strongly  advise  «T.  S.**  to  x«ad^*AU 
about  Mm 


nemonics/'  by  Middleton  (Simpkin'  and 
MarshaU),  price  Is. ;  Loisette's  *«  Art  of  Never 
Foioetting,  oompared  with  Mnemonics/'  by  F. 
Applelyy  (hitman,  20,  Patemoeter-row),  price  6d. 
Tnare  are  many  works  on  the  sabjeot ;  bat  tiiese  two 
will  give  him  a  dear,  broad,  and  general  idea  of 
the  oofferaioes  between  the  rival  systems,  and 
enable  him  to  jadge  which  is  the  most  suitable  to 
his  wants.  Q.  G.B. 

[7fi524.]~Amerioazi  Organ.— See  No.  1186, 
Deo.  16,  1887,  p.  372.  J.  C. 

[76524.]— American  Organ.— This  is  rather  a 
large  order  for  an  amateur  to  attempt.  I  am  afraid 
he  will  not  be  able  to  get  all  the  mf  ormation  he 
win  reaaire  from  any  work  on  the  sabjeot.  He 
will  find  that  materisls  alone  for  saoh  an  instra- 
ment  will  cost  many  pounds,  and  perhape  theoiwui 
would  not  give  him  satisfaotton  wnen  finished.  Far 
better  to  begin  with  a  small  oigan  fljrst,  as  it  re- 
quires a  great  experience  to  make  a  two-mannal 
and  nedsl-organ  satisfactory.  tT,  Sohofibij). 

292,  Stubbms,  near  Manchester. 

[76524.]— American  Organ.— Ton  can  have 
•oundboards  made  to  any  desired  specification.  I 
know  of  no  work  on  the  sabjeot  of  American  onnn- 
maUng,  bat  instructions  appeared  in  Vol,  XXVI. 
of  the  EvouBH  MxoHAlno  for  making  an  ornn 
with  2i  rows  of  reeds,  if  I  remember  rightly. 
These  mstruotions  will  give  **Foar  Tears*  Sab- 
■criber  "  a  good  insight  into  the  ordinary  oonstruc- 
tion  of  American  organs;  bat,  of  course,  since 
these  instructions  were  written  many  great  and 
important  improvements  have  been  made,  and, 
needless  to  say,  most  (if  not  all)  of  tibese  improve- 
ments have  been  patented— and  right  that  they 
shoold  be.  for  if  any  man  goes  to  the  expense  and 
trouble  of  effecting  any  improvement,  that  person 
ak>ne  deserves  to  have  the  full  benefit,  for  the 
trouble  he  may  have  taken.  I  am  willing  to  answer 
any  question  in  relation  to  the  subject,  providmg  it 
wOl  benefit  the  readers  who  are  interested  in  the 
matter.  Specifications  are  nomerous,  and  may  be 
decided  on  aooording  to  taste.  What  one  person 
would  consider  a  good  specificaticm  another  would 
not.  If  "  Four  Tears*  Subscriber  "  knows  so  Uttle 
of  organ  construction  as  he  admowledges,  I  think 
it  haraly  safe  to  ventuv  such  a  large  imdertaking. 
unless  he  can  secure  the  assistance  of  an  experience 
Such  assistance  would  necessarily  incur  some 
P£A.onaAL  Oboaw  Bxtildbb. 


[75527.]  —  Oharglng  Aooumulators.  —  Im- 
possible.   What  you  propose  is  impracticable. 

F.  Abzsw. 

[75527.]  —  Oharglng  Aocnmulatora.  —  Tou 
cannot  charge  an  aecumulator  hj  an  alternating 
current.  A  lamp  in  drouit  does  not  reduce  the 
alternations ;  it  nduces  the  current  proportionately 
to  its  resistance.  S.  Bottone. 


UNANSWEBED  QUESIES. 
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Tkt  nmHhen  and  titles  of  fwrin  vtUA  ttmain  wian- 
«iMr«f  for  f,v  wuks  are  ineerted  in  thia  list,  and  if  stQl 
wuumoersd  are  repsatsd  four  loseks  afterwards,  W§  trust 
our  readers  wilt  look  over  the  Usl,  attd  send  toh'it  information 
tkeg  earn  for  the  ben^  of  their  feUouf  contributors. 
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QUERIES. 


Oatlery  Bzports  to  the  T7nited  States.— The 
qaarterly  return  of  Sheffield  catieiy  export  to  the 
united  States  was  issued  recently,  and  again  a 
large  falling  off  is  reported,  owing  to  the  injurious 
effects  of  the  M*Kmley  tariff.  The  value  daring 
the  last  three  months  was  only  £29,364,  as  com- 

?ared  with  £74,970  in  the  corresponding  period  of 
B90.  This,  howcTer,  is  hardly  a  fair  comparison, 
as  the  exports  a  year  ago  were  above  the  average, 
owing  to  the  desjiatch  of  a  heavy  amount  of  goods 
to  anticipate  the  imposition  of  tiie  heavier  dues.  A 
fairer  comparison  is  with  the  third  quarter  of  1889, 
when  the  valae  was  £59.207.  The  decline  in 
Sheffield  cutlezy  business  with  tiie  States  is,  there- 
lore,  fully  50  per  cent. 


■  >• 

L78689.]-Artiflcial  7oot.-I  should  be  obliged  if 
any  fellow  reader  would  tell  ma  which  ia  the  best  make 
and  probable  eost  of  above  t  The  person  reqalring  it  has 
had  his  foot  ampatated  about  Sin.  abora  aaUe.— B.A.A. 

[75580.]— Uonld.— Having  found  some  hairy-looking 
BUDstanoe  growing  on  a  lime-wadied  wall,  I  am  oorions 
to  know  what  it  ia.  In  appeannoe  it  ia  maeh  like  a  taft 
of  srloBiy  bladk  hair.  The  aaira  are  aboat  Sin.  long,  the 
ends  of  whifih  are  covered  with  Uttie  black  projeetions, 
which  look  to  me  like  seed-pods.  If  anyone  can  give 
name,  fto.,  it  will  oUige.  — B.  A.  A. 

L75581.1~Bleotrio  Light.— Harins  a  gig  in  whieh  I 
have  to  mire  tmrf  night  to  inapeet  a  mul  of  which  I  have 
charge,  I  am  greatiy  plagued  by  the  oandlee,  which, 
thoagh  of  tiie  best  qoali^  sold  for  tiie  porpoae,  owing  to 
the  joltinff  of  the  trap  on  the  bad  roada,  often  go  oat,  and 
leave  me  m  oonaidsnude  danger  of  oolUaioa  with  men  re- 
taining asleep  from  an  adjaoent  market.  I  woald  be 
glad  to  know  If  I  could  light  mv  gig  lamps  by  electrioi^ 
generated  by  a  batteiy  of  dry  oella  carried  in  the  gig  t  Is 
this  praoUoable  t  and  aboat  what  would  battery,  wire, 
one  switch,  and  two  lamps  cost  f  Would  like  two  10- 
candle  lamps,  but  would  be  satisfied  with  less  if  this  is  too 
much  to  ezpeet— say  even  S  x  1  candle.  The  light  would 
only  be  required  one  and  a  half  hour  each  night.— Lux 
ur  TsvxBBxs. 

[76581.]— HTdromatar.  — Could  some  reader  of 
**  B.M."  give  ma  a  reliable  method  of  grading  spedflo 
navlty  hydrometers  t  I  have  made  the  glass  part,  but 
oo  not  know  how  to  grade  them  to  indicate  the  apedfio 
gravity  of  liquids.— Ohx. 

[75688.]— Alooliol-Proof  'Cement.— What  oement 
may  be  used  to  fasten  the  metal  top  of  a  dram-flask  to 
the  glass  which  will  securely  hold  the  same,  and  resist 
the  action  of  brandy  and  similar  liquors !— H. 

[76684.1— Printers*  Boiler  Oompositian.— Bafaig 
latsely  employed  in  the  erecting,  repainag,  and  ronning 
of  luge  and  swift  printing  machines,  and  oooaaiaDallv 
finding  a  dlfBculty  in  getting  the  rollers  to  stand  the  high 
Speed  m  ver^  hot  rooms,  I  shall  be  glad  if  anv  of  your 
readers,  havmg  overoome  a  like  difBeulty,  woaid  give  a 
reelpa  for  a  good  and  tongh  eompa  I  prefer  to  make  in 
prefeNnce  to  the  patent  articles.— Botabt. 

[76686.]— Betaohed  Betlna.— Is  then  any  treat- 
ment, operation,  or  erne  for  a  "detached  retina"! 
Mine  is  m  tiie  right  ey&  The  light  is  not  entirely 
obsoared,  but  cannot  distinguish  objects  plainly.  I  have 
had  the  trouble  for  the  last  IS  months.  I  am 
informed  that  it  ia  caused  by  a  dot  of  blood  getting 
between  the  retina.— Jomr'BoBi.,  Pharmaqfst  and  Ohemist, 
N.W.  Oor.  Fayette  and  Strieker  streets,  Baltimore, 
U.aA. 

[76686.]— Oondenalnff  Steam  -  Bnffine.  —  Will 
one  of  '*  ours  "  kindly  cive  me  a  sketch  of  an  atmoapherio 
engine  of  I|H.P.,  ana  a  few  words  of  explanauon  T— 
VnxiOAir. 

[76687.1— Wool-Winder.— inn  some  kind  reader  of 
the  "B.  M.»  please  give  ma  adesign  and  the  eonstruetion 
of  a  wool-winder,  one  to  stand  on  the«table  and  wind  the 
wool  into  halls  T— Hld  QAf. 

[78688  ]— Fire-Iilfrliters.— I  beg  to  ask  for  informa- 
tion respecting  flre-ughts  made  from  sawdust  or  wood 
sharings  and  rosin.  I  wiah  to  know  of  any  solid  or 
liquid  to  improve  the  quality  of  rosin  now  need.  Oil 
will  not  do.  1  want  some  very  cheap  matnial  to  mix 
with  the  rosin  used  ;  oil  lubricates  the  rosin,  and  will  not 
allow  it  to  set.— Ovs  iir  ▲  Fix. 

(76689.]  —  Switoh- Board.— Should -fed  gxeatiy 
obUged  hy  sketch  of  connections  and  hints  for  »nitiriTig 
switch-board,  with  ringing  key,  so  that  weight  of  receiver 
willalter  drouit  from  nngug  (separate  beU)  to  speaking. 
— Aaaow. 

[76640.]— Oabo-Premier  Battery.— I  am  at  pre 
sent  lighting  an  incandescent  lamp  by  means  of  a  bichro- 
mate battery ;  but  I  find  it  is  expensive  to  work,  needs 
recharging  at  short  intervals,  and  will  not  give  a  constant 
current.  In  the  deaeription  of  the  Oabo-Premier  txattery 
which,  appeared  in  the  Esolibh  MsoHAiric  of  July  81, 
this  was  claimed  to  be  cheap,  to  run  for  a  long  time 
without  recharging,  and  to  give  a  constant  corrsnt.  WiU 
any  reader  who  haa  tried  both  batteries  kindly  say  how 
they  compare  on  the  points  named  t— W.  B. 

nr66iI.]-Plano  Bound  Subdner.-I  should  be 
glad  if  any  reader  can  tell  me  how  to  make  admpla  con- 
trivance to  deaden  the  sound  of  my  piano  whue  I  am 
hum-drumming  away  at  exercises,  to  the  evident  dia- 
oomfort  of  the  mmatea  and  the  annoyance  of  my  ndgh- 
bonrsT  Some  simple  m^ans  that  can  be  removed  and 
replaced  casOy  is  most  desired.— Cbwabkuwr. 

[76643.]— Silica.— Wanted,  a  simple  teat  for  presence 
of  silica  in  lime  ?— A.  Isblxmd. 

[76643. ]-Divlsion  by  8even.-Hy  text-book  gives 
methods  of  finding  whether  nambers  are  diviaible  by  2,  3, 
Are.,  but  makes  no  mention  of  diviaibility  by  7.  Why  ia 
thia  omiasion  T  la  there  no  method  T  Can  any  reader  of 
••E.1L"  enlighten  t-BoHOLASTXGUs. 

[76644  ]- Thlokneaa  of  Metal  Pipes  and 
Oylinders  to  stsmd  Steam  -  Preaaure.— Will 
aome  practical  man  kindlyr  give  a  reliable  rale  for  finding 
thickness  of  metal  in  oaat-iron  pipes  and  engine  cylinders, 
to  withstand  steam  of  800  to  4001b.  preaaore.  Moles- 
worth's  rule  seems  to  bring  ttie  thfnktuMM  out  too  light— 
Pat. 

[76646.]  —  Tea  Drlnklnflr.— What  can  be  taken 
before,  with,  or  after  tea-drinking,  to  neutralise  the 
taania  and  other  injurious  qualitiea  of  tea  t  Will  some- 
one please  reply !  — Istbisl. 

[76646.1— Body  Vermin.— What  lotion  or  ointment 
wUl  rid  the  human  body  of  vermin  T  It  ia  an  unaavonry 
question,  but  I^aak  it  on  behalf  of  an  institution  dtaated 
abroad,  which  ia  mooh  troubled  by  leodving  ohUdren  in  a 
ahooking  atate  of  dirt  from  neglect.  WnO^  ia  futile. 
Any  reply  welcomed.- IsTaixx.. 

[76647.]— TheoxMithy.— For  what  study  or  sdenee 
does  this  word  stand  t  and  is  such  study  or  science  com- 
prehended by  any  other  term !— IsTaiiu 


[76648.]— Best  Ineandescent  Iiamp8.-Gsiuioii 
get  some  incandescent  lamps  that  will  Isst  sa  long,  givs 
as  good  light,  snd  also  act  in  other  ways  aa  well  u 
Sdiaon  and  Swan's,  cheaper  than  theirs  (&•  )•  sa  thej  an 
rather  expensive,  espedaUy  quantitiea  1— Esvalt. 

[76649.]— Aconmnlators.- Why  is  it  neeeasxy  to 
use  a  glass  cell  for  aeoumalatoirs  T  Why  would  not  a 
watertight  wood  box  or  iron  tank  filled  with  addolstod 
water  and  plates,  as  used  for  ordinary  ones,  do  t  As 
explanation  of  this  from  our  eleotiiosl  readers  will  vaA 
oblige  an  amateur. — ^mmahw, 

[76660.]  -Planing*  up  Thin  StnfC-Whatkisdol 
stop  do  cabinet-makers  use  in  planing  up  thin  mshogssy, 
say  l-16in.  thidi  T— Cabivbt. 

[76661.1-Uonlds  for  Xetal  Oastinv.-To  Mi. 
Tbomas  Flstohsb.— You  will,  I  am  sure,  be  ccofenint  a 
favour  on  many  readers  of  this  paper  if  yoa  will  kisdly 
give  us  some  information  respeottng  a  method  of  auUsg 
the  above,  whidi  vou  described  In  the  Jourmi  cf  tte 
Sodety  of  Arts  a  lew  yaaxs  ago,  and  in  whidi  *'  Ibn 
loam"  is  mixed  with  petroleum  oil  and  siibeatoa  II 
strack  me  as  beinx  just  what  amateur  numideiB  saS 
casters  would  be  gmu  to  know,  and  would  sppredat^ 
bdng  so  easily  done.  I  have  not  mysdf  been  shia  to 
practically  use  the  process  in  consequsnoe  of  beinv  saabia 
to  obtain  anv  **loam"  that  would  mix  with  petroleom  oil, 
and  I  think  what  you  intend  by  "loam'>  ia  not  tba 
material  understood  and  used  bv  mooldsrs  and  fooadn 
under  that  name.  If  you  would  kindly  make  it  dear  wfask 
the  material  is  whichmixeswlth  petroleum  oil,  all  diflbd^ 
would  oease,  and  the  information  would  be  a  valushls 
acquidtion   to    the  **  £.   IL"   store  of  knowbdgs.- 

BatOHTOVIAX. 

[76668.]— Phonosraph.  — I  have  coadroBtod  a 
phonogrsph  like  the  old  fonn,  inasmuch  as  the  ejlnnsr 
is tnmadby hand ;  but  as  in  the  " latest** the rseocd ii 
taken  on  wax,  there  is  only  ene  diaphragm,  whidi  ii  fsxxo' 
type,  and  instead  of  the  needles  bdng  fixed  on  apciaa, 
they  are  aorewed  in  a  socket,  which  is  sddered  ttfthe 
centre  of  the  diaphragm.  The  recorder  is  mads  of  sted. 
with  a  blunt  point,  wmle  the  repeater  is  glass,  with abdl 
pdnt.  The ^phragm  is  S^in. in dismeter;  thsnsedlsi 
are  l-16in.  in  diameter  and  ^m.  long ;  the  eylmdttis  Sn. 
in  diameter  and  S|in.  long;  thers  are  19  threads  tstiM 
inch  on  the  axle.  By  revnhing  the  cylinder  at  the  isla 
of  from  90  to  100  revs,  per  mmnte  I  set  whst  spMan 
to  me  to  be  a  good  reom ;  but  when  I  try  to  raprwlaas 
it,  awful  shrieks,  aeoompuiied  by  scratchy  ndsss,  im 
from  the  f unnd,  and  the  needle  seeess  to  flstten  tss 
record  down  again.  The  wax  I  use  is  the  oMtosiy 
parai&n,  and  it  runs  perfeetiy  true  when  tnmsd  dm 
hy  the  cutting  tool.  I  tried  to  get  a  reprodueticn  fNSi 
tinfoil  wrapped  round  the  wax  cylinder :  now,  I  oir> 
tainly  got  a  faint  attempt  at  words  from  the  wax  upst 
twi^  but  the  tinfoU  was  entlrdy  "off."  I  shooMfMi 
it  a  grsat  favour  if  any  of  your  readscs  would  hdp  as 
out  of  my  difilaulty  T— itassBT  Qaooorr. 

[75668.1- Watsrproofa  and  Sea  Water.-I  hsw 
a  black  Inverness  waterproof  which  has  once  or  tm 
latdy  been  drenched  with  sea  water,  and  now,  whsp  tba 
ooat  is  drv,  it  is  covered  with  amass  of  white  pstchsi- 
salt,  probably.  I  have  tried  sponging  with  vsnnwusr. 
and  also  with  a  weak  sdution  of  ammonia,  bat  withos 
effect  Pediaps  some  rsadsr  may  have  had  the  asas 
experienee,  sad  posdUy  have  found  a  remedy.  B  ao»  i 
shall  be  much  obUged  if  he  will  eommnnlsate  with  ms 
through  these  columns !— B.T.B. 

[76664.]-Satxiratlon.— Wm  some  pimatiesl  NSte 
kindly  explain  to  an  amateur  what  is  meant  by  ths  yui 
ofsatuiaaoni  Also  how  to  tell  a  shont  from  a  aenaa  ff 
oompound-'wound  dynamo  t— H.  A.  B. 

[76666.]-Bin»  Micrometer.— Will  anyone  who 
has  experienoe  of  it  kindly  state  whether  in  actod  aae 
this  form  of  micrometer  gives  a  disproportionate  amood 
of  labour  and  trouhla,  and  whether  the  calenlaticos  m 
praetically  very  tedious  T  Chambers,  in  Vol.  IL  (Am 
••  Astronomy,"  p.  48.  rather  sneers  at  ii  {more  suo)  ss  ontf 
suited  to  the  "  German  temperament"  Has  the  doeua 
ring  distinct  advantages  over  the  single-ring  f ozm  I— Fbl 

[76666.]  — Astronomical  Watoh.— Are  ^dches 
made  showing ddereal  timet  If  so,  wUl  anyone  k&dj 
Bay  whese  I  can  hear  of  them  t  Is  whatiscaUeda"ded( 
watdi "  suffidently  accurate  to  be  used  with  sn  mus- 
toriall    I  am  told  a  watch  with  "— **~  -"flonda"  ia 


asually  not  so  good  a  timekeeper  as  the  ordinary  fonn. 
Is  this  so,  and  why  t— Qaoaoos. 

[765W.]-To  "8m."-In  question  76289.  if  th«  wwd 
<*  conductor  *'  was  changed  into  "non-coodudor,"  wnsx 
would  be  the  effect  t— FaioriOKAL. 

[76668.]-Plrst  Ald.-There  are  many  men  who  have 
not  time  or  oppovtunity  to  attcskl  ambulance  daaasa  wns 
would,I  sm  sure,  be  glad  to  know  how  to  act  in  a  0BSSOI 

emergency.  Is  these  any  book  pnbUshed  on  ths  sobjMSi 
If  mrt,  a  few  illustrated  leawns  on  binding  up  l»j^ 
limbs,  tying  up  wounds,  staunching  blood,  ftc,  ooau  oe 
followed  by  anyone  that  has  a  rough  idea  of  anatoay* 
and  I  think  would  be  appreciated  by  a  good  maBy. 
Ajoddenta  will  hi^pen  in  the  beat-eoaduoted  hones,  m 
if  a  doctor  is  not  at  hand  It  often  ends  MrioQ>V'  vf 
lead  very  often  about  people  getting  poisoned  by  ""gju 
or  otherwise.  If  the  symptoms  of  the  more  common  amw 
of  poisons,  with  their  antidotes,  were  known,  it  wouMsg 
least  be  posdble  in  many  cases  to  give  rdief  while  soBjS- 
one  went  for  the  doctor.  If  the  subject  is  suitable  for  uw 
*'  MxGBAHio  *'  I  am  sure  there  are  many  correaponaAui 
able  and  willing  to  give  the  advice  asked.— O.  Habosit. 
[76669.1-The  Stars.-Blsewhere  Mr.  A.  C.  BanyuJ 
speaks  of  "the  twdve  brightest  stars  in  the  heavens. 
Will  any  reader  acquainted:  with  astronomy  kindly  fp^ 
me  the  names  of  these  twelve  stars  t— Tbomat. 

[75660. 1-Pin-Hole  Camera.— I  «w  a  o^aj 
which  had  no  lens,  merdy  a  minute  hole,  which  •« ^.H 
a  lens  on  to  aendtive  paper.  (1)  What  sise  ,»^i 
make  it  1  (2)  What  paper  to  use  !  (8)  What  WBSff  ? 
time  for  exposuie  T  (4>  What  distance  away  fiom  ovi^ 
and  also  whether  the  negative  requires  any  fixing  T-uva 

IV  ▲  MCD-PUDDLX. 

[76561.] -Telescopic  Field-To  "^.B-Aft"  J* 
Othbss.— If  I  get  a  field  of  8°  with  power  of  48  on  a  g»; 
telescope,  86in.  focus,  how  much  Isiger  will  the  fldd'hs  m 


Oct.  16,  1891. 


ENGLISH  HEGHANIO  AND  WORLD  OF  SdENOE:   No.  1886. 


185 


lim.  ideMop^i  0Oin.  fooof,  with  uiotlief  eyvpieoe,  giving 
iIi9&po«erdf4DT— J.  W. 

[75aei]-8otindi  at  Sea.— Dnxing  the  inwralenoe  of 
thtbotweiUMrA  few  weeks  ago,  I  was  walking  along 
(^HS^Rint  atOstaod,  when  mj  attention  was  attraotea 
Iv  alood,  xesoBsnt  aonnd  out  at  sea,  reeembling  the  di»- 
Siigeof  tery  heaTy  aztiUery  or  thunder.  As  the  atmo- 
mhm  vaielear,  aiid  there  was  a  total  abaenoe  of  doods, 
Atflky  being  a  hiteht  bine,  I  deemed  it  impossible  to  be 
thndd^  and  inqnoed  of  a  crowd  of  boatmen,  who  nnited 
is  mpag  that  it  was  caused  by  fogs  out  at  sea.  I  after- 
fvdi  ipoke  to  a  yrofyssioniU  gentleman,  a  resident  in 
IbetovB,  who  infonned  me  that  the  nofae  was  not  of 
kftcoMBft  ooonirenoe  in  hot  weather,  and  sometimes 
tno  m  winter.  Th»  inhabitants  term  the  phenomena 
"opops  de  bronillard."  Oan  any  of  your  readers 
aplsin!  The  repocta,  I  may  say,  occuned  at  pretty 
flfdariateiTals  nearly  all  the  afternoon.— lovoRAiiuf. 

[TSBAl-Bain  Oauffea  Beoordixiv.— Will  some- 
omplSiitgiTe  me  fan  partienlan  of  the  interior  aRang»- 
■mt  of  Grosley's  reeormng  rain-gauge,  with  a  sketch  of 
tesstoal  woridnw  partat  Also  details  of  Yeatee's 
leeoidlng  uutnanent!  I  am  told  it  is  an  Im* 
iton  Cniwfa.  Kindlv  mention,  if  possible,  the 
I  of  sereml  books  eontaining  the  partionlars  asked 
for.  What  is  the  rimpiiBt|  yet  qoite  reliable,  reoording 
BiB-gMge  besidee  the  side  tube  amngement,  whieh  is 
4t  to  bant  in  frosty  weathert   Any  soggertiona  wUl 


|Milyoblige.~Aar  Old  Mmn,  Boa  Biros. 


t78M.J-8afBtF  Bioyoles.— Oan  anyone  tell  me  of 
tafe^iUted  with  aoparatna  for  holding  it  npri^t,  in- 
Ml  of  being  pnipped  up  againet  some  wall  t  Ixaneyl 
m  one  some  time  ago  in  City ;  but  forget  name  and 
fboNpstent,  if  any.  Should  be  obliged  for  a  sketch.-- 
Ciasr. 

tn6a.1-SMOTindlnff  Boom.— A  TiOnge  aehool- 
IMB  88ft  long,  and  18fL  wide,  and  about  lift,  high  to 
tgf  of  villpplate,  with  omameBtel  qneen^post  roof,  odled 
toiaitBi^  resounds  or  eehoes  so  as  to  hare  a  Tery  dis- 
wwsbls  effeet.  Will  someone  kindly  soggesta  remedy  T 
OboUsBjthing  be  affixed  to  beams  tohelpitt-B.R.B. 


[I9M1]— Axmatnro  Winding.— ro  Ma.  Bottoivk. 
-will  you  please  any  how  I  oan  best  attach  the  insulating 
M«  to  the  iton  oom  of  a  large  drum  armature  t  Should 
m  AiDae  Tarnish  be  applied  to  the  iron  or  the  pftper 
tot,  in  order  that  it  should  adhere  firmly  f  Also  how  oan 
IbatMoorethe  starting  end  of  the  binding  wire  when 
!  baa  been  wound,  as  I  haTe  found  uat  it  has  a 
toilia  orer  the  miea  on  attempting  to  draw  it 


^t  I  nsnally  bend  the  end  at  an  sngle,  and  then 
IM  the  sueeesaiTe  tuma  over  it,  bending  the  finish fng 
■d  moad  a  narrow  strip  of  tin  previously  placed  under 
fkeihole  and  bent  over  so  as  to  he  flat  on  the  outslds  of 
ttetioding  wire.  Is  there  a  better  way  than  this,  as 
I  ottaot  get  it  so  tight  as  I  could  wish  fort— J. 

[TBMr.]— Azaoiioaa  Orsaa.— I  have  bought  a  new 
OBc  irifeh  two  sets  of  reeds  (8fL  and  4ft).  Iflndthetone 
■Attooaiae  and  reedy  in  tiie  treble.  Is  there  any  easy 
m^by  wbieh  I  oould  make  the  tonea  little  softer  t—lL 

J^l-Bstimatlon  of  Lead  aa  Sulphate.— 
p  "he*  AXD  OTBBaa.— In  esHmsting  the  lead  hi  brass, 
{■ibla  aelsl,  Britannia  metal,  fto.,  which  of  the  fol- 
Inr^BMthoda  yield  the  beet  results.  Method  No.  1.- 
Vvfts  aitrale  add  filtrate  remaining  after  the  separation 
cf  tfas  tin  oxide,  add  snlphurlo  aeui,  eyaporate  until  the 
■U  b«his  to  TolatUise.  dilute  with  water,  heat,  and 
IBs  QJr  the  lead  snlpnate.  Method  2.— Bemove  the 
^fm  of  add  from  the  nitric  add  filtrate  remaining  after 
w  Mperation  of  the  tin  oadde.  add  excess  of  sulphuric 
Md,  ttd  twice  the  Tolume  of  aioohoL  Allow  to  stand  in 
^vim  place,  and  subeequently  coUeot  the  precipitated 
ABO«  on  a  filter.— J  ATaii. 

[18688.]— Medioal  OoiL— I  have  a  medical  coil  of 
wwB  sfeNOgtha  (soppoBcd  to  be),  which  Igot  through  the 
tB^Mge  eMumn  ox  yoorpaper.  Since  I  haye  had  it  I 
oBBot  get  a  shook  from  it.  in  my  opinion,  it  was  only 
udoMathreo-strengthone  coil,  or  four  at  the  most— 
lUb  I  inUsid  to  rewind.  It  has  been  wound  with  about 
Xa  M  e.a  wire^  whidi  is  a  8-in  coil :  eore,  ^in. ;  head  of 
iBJl,  aia.  If  anr  of  your  resders  will  hdp— that  is,  to  say 
itatUad  of  wse  waA  how  mudi  I  am  to  put  on,  and 
Vtstdistanee  apurt  I  am  to  put  each  strength  (semen  in 
BBBbcr),  that  ia  to  say,  from  commencement  of  winding 
to  Snhb,  ind  where  I  am  to  connect  end  of  wire  -  to  switch 
wtomiBal— you  will  oblige  !-OxB  m  a  Fix. 

(TBiOi]— Baamelled  Iron  Plates.- 1  have  a 
Vfe  qvaatity  of  sheet-iron  plates,  or  dieet*otrtpe, 
fiiiiiifi  il  on  both  sides.  They  have  be«a  used  for  outdoor 
id^wtimiienla.  As  thw  are  of  no  use  to  me,  is 
ttn«  say  prooesa  known  by  whidi  I  can  get  rid  of  the 
emd,  sb&ai  I  oan  use  them  for  some  other  purpoee  t— 
AMLracB. 

PWU]— Drv  Oell<— I  have  several  dry  cdls  stamped 
MloOowi:— **Moorthamro  Qraef,  Pile  Seche,  Brevet^ 
tajkO.,  Ka  S887H."  Will  someone  kindly  tdl  me  the 
ifteie  Mad  life  of  this  cell,  and  when  run  down,  can 
ggoewdiaged  from  dynamo  1    I  want  to  use  them  for 

[756r8.]-Lli&ite.-What  is  the  value  of  *  (»«\/x-l) 

a 

ika  xarOD,  a  bciug  a  oonstantt    -  becomes   ob,  and 

yr-l  bceomes  0 ;  so  that  we  get  the  singnlar  form 
«  •  X  0.  Am  I  right  in  thinking  that  the  value  is  oo  ; 
*.  Id  otbcr  words,  that  as  x  increases  without  limit,  so 
A.-!^. ,  _    .  _  . 1  without  limit  I— B. 


j[g678l- Stable  FittinffS.-!  should  be  maUy 
w(«d  if  snj  of  your  namerotts  readers  could  tdl  me  of 
JT  paitiailar  stables  where  the  floor  of  boxes  and  stalls 
«^BMa  laid  levd  and  paved  with  adf*faced  paving 
*<wiQtdniiisge  f  If  so,  is  the  reBult  satit  factory,  amd 
»tfce  Qooraaption  of  str»w  greater !— H. 

ITW4.] -Astro.  Eyeplece.-Would  "P.H.A.S." 
w  MMse  other  reader  tell  me  how  to  ascertain  the  focus  of 
^^Sbenian  eyepiece  I  How  am  I  to  find  the  focus  of 
■«»m»t-TTao. 

lW5.)-Xodel  Borew  Prox»elIen.— Would  any 
JJJ^picMB  t«U  me  what  diameter  of  twin  screw  pro- 
JjBfa  ▼'!!  be  suitable  fur  a  mode!  6ft.  long  by  about 
*i^VieaBt-8Btr. 


[76676.]— Camber.— Will  any  of  yoor  many  readers 
that  have  experience  in  the  construction  of  iron  girders 
girders  kindly  givs  me,  fully,  the  usual  process  of  setting 
out  flange  andf  web  plates  so  as  to  get  the  requixea 
camber  at  centre— aa^  for  a  girder  0OfU  qpaa,  with  a 
camber  of  din.— Q.  W. 

[76677.]  —Small  Fumaoe.— Win  any  reader  be  kind 
enough  to  inform  me  if  it  is  posdble  to  saf dy  construct 
a  small  furnace  of  bzida  in  the  space  occupied  by  an- 
ordinaxy  open  grate  I  And  if  so,  would  it  be  troubling 
him  too  mudi  to  ask  him  to  sketch  me  one  suitable  for 
small  metallurgical  work.  The  space  measures  8fL  high 
hi^  (fxtMU  the  top  of  which  leads  the  chimney),  flit, 
wide,  and  depth  about  IfL  6ia.  or  8ft.— T.  A.  B. 

[76B78.]-Pal]it  tor  Iron.— I  am  dnirous  of  pro- 
tecting Bome  sheet-Iron  from  add  fumes,  fte.,  by  some 
sort  of  paint  that  will  stand  a  temperature  not  exceeding 
S60P  a  (480^  F.).  Will  some  reader  inform  me  of  such, 
or  put  me  in  the  way  dt  obtaining  the  information  ?— 
DisncToa  B.B.L. 

[76679.]— BTxaaiuff  Water  Tap.-Oan  any  reader 
teiu  me  cause  of,  and  how  to  prevent,  my  water  tap 
from  making  a  harah  busing  noise  when  turned  half  oni 
It  is  thessme  with  all  preasures.  and  the  sound  travdling 
along  the  pipes  annoys  the  ndgnboun.  The  wat«  works 
insMBtor  has  examined  it,  buTsayatha  ten  isalliight— 
—tin.  service.    Thera  is  bo  noise  when  full  on.— Filius. 

[76660.]  —  Xleotrio*Kotor.— To  Ma;  Borroxa.— I 
want  to  make  an  deotrio-motor  of  fully  1  man-power. 
Will  you  kindly  give  me  a  sketch  of  best  kind  of  field- 
magnet  oarcaae,  also  partioulaia  of  dimendona  in  every 
wayl  It  is  to  be  made  entirdy  of  wrought  iron,  and 
wiUi  a  drum  anaatuxe.- Axatsux. 

[76681.1— Xleotrio  iaffllt.-ToMa.BoTTOira.— Will 
you  kindly  inform  me  what  would  be  the  oost  of  a  water- 
motor,  dynamo,  and  aeenmulator  of  sufldent  power  to 
wodc  about  four  lOcp.  lamps,  and,  sopposlng  I  required 
twice  the  amount  of  power,  would  the  outlay  be  just  as 
mudi  again,  and  would  it  be  possible  to  wotk  from  house 
sapph^  Up  direct  from  the  main  t  Any  iafonnatioa  on 
the  above  will  oblige.— J.  B.  B. 

[78688.]— Bleotrloal  Oyllnder  Kaohine.— I  have 
a  cylinder  maehine  with  speed  wheeb  in  a  masdve  brass 
f^ame,  beautifully  fiaidied,  but  had  no  oonduotor  to  it.  I 
have  made  one  as  directed  in  the  "  B.  M.,"  with  a  ^ia. 
brass  pipe  with  two  4in.  diamette  spherical  brass  balls 
insulated  with  a  lin.  diameter  glass  rod  on  a  mahogany 
stand,  and  can  get  no  spark  from  it.  althoogh  there  is  a 

gentifnl  supply  seems  to  go  on  to  it  nom  the  <rrUnder,  as 
ere  is  one  dieet  of  blue  ilame  leaves  the  eyunder  and 
flies  ott  to  the  oonduotor ;  but  yet  if  Iput  my  finger  near 
it  I  oan  get  no  spark,  but  If  I  hang  a  Dsvden  jar  oo  to  it, 
it  will  readily  ehane  it :  but  if  I  hold  it  fin.  away  from 
it  I  get  no  effect.  Oouldlgetabetter  eifeotif  linsuUted 
the  eoshSon  or  rubber,  which  at  present  is  not  insulated, 
but  is  woAed  in  a  dide  on  frame,  if  I  were  to  conneot  a 
braas  chain  to  it  to  lead  on  to  the  floor  T  Also,  should 
the  cylinder  be  insulated  fjrom  the  frame,  as  there' 
are  two  bxasa  caps  on  end  of  cylinder  and  a  sted  rod  goes 
right  thionghthe  oentre  of  it  t— A  PoezLin  Oxn. 

[76663.]  —  Boftenlnflr  Xlubber  Washere.— We 
have  a  quantity  of  ruboer  washscs  as  used  for  stsam- 
gaoge  glaasas,  whieh  have  become  quite  hard  (we  suppoee 
through  exposure  to  the  air),  the  inddea  are  digntly 
clastic,  but  outddes  crack  when  bent.  Can  we  soften 
these  to  render  them  fit  for  use!  If  so,  by  what  proceasT 
M.AJrD  F. 

[75664.]— How  to  Oalonlate  H.P.  of  a  Oylindtor. 
—Would  some  engmeer  please  sav  how  I  can  get  nominal 
H.P.  of  a  cylinder,  and  mudi  oblige.- BaoniSBa. 

[76686.]-The  Zodiaoal  Idffht.— Would  any  of 
yoor  eoiiespoudents  kindly  give  me  eorae  information 
upon  the  antumn  apparition  of  the  Zodiacal  Light  I  If 
the  Bditor  would  nndlv  allow  it,  a  rough  outline  of  its 
shape  would  be  very  adpful.  The  partieulars  are:— 
1.  Over  what  oonsteUationa  does  it  pa»s  t  8.  What 
dtitnde  does  it  attain  from  the  horis<m,  and  what  is  its 
width  and  shape  f  8.  Is  it  as  conspicuous  in  the  autumn 
as  in  the  springf  How  long  before  and  after  Sept  88 
may  it  be  seenT  Will  Nov.  1  be  too  late  I  ft.  Is  two  hours 


Is  one  hour 


may: 

before  sunrise  too  eariy  for  its  appearance ! 

before  sunrise  too  late  I— H.  Dowsxrr. 

[76686.1— Simplex  Dynamo.— I  have  a  dynamo 
of  the  above  type  with  ring  armature  wound  with  81b. 
No.  18  d.o.c.  wire,  and  Add  is  wound  with  Idb.  of  No.  90 
d.fr  0  wire,  conneeted  up  as  diunt.  I  want  to  light  six  16c.p. 
lamps ;  they  are  the  Swan  lamp,  land  marked  16c.  p. 
40  volts,  and  I  find  when  I  have  them  all  in  circuit  they 
only  coma  to  a  bright  red ;  but  with  only  two  on,  it  lights 
them  to  perfection.  I  should  be  glad  to  know  the  reason 
ofthatT-F.A.Q. 

[76667.1-ToMr.CHUett.— Will  yon  please  describe 
in  detail  how  to  make  the  govenor  to  werh  with  motor 
of  phonograph!  Would  there  be  any  advantage  in 
making  the  armature  much  larger!  I  think  Mr. 
Edison's  is  about  6in.  diameter,  and  i  know  it  is  worked 
by  two  single4uid  biohromates.  each  sine  expodng  about 
18Bq.in.— ie..  9in.  each  side.  Will  you  also  say  how  to 
attach  a  quick  return  motion  I— F.  S.  Ba,  London. 

[7S688.]-Heatinff  by  Steam.— Will  some  one  give 
reason  for  hammering  noise  in  l|{n.  pipe  round  large 
room !  Also,  is  it  absolutely  necessary  that  water-levd 
of  boiler  be  under  lowest  put  of  return-pipe,  as  water 
does  not  droolate  into  boiler,  though  I  have  a  reduced 
nipple  to  |in.  bore,  8ft.  from  boiler  and  back-pressure 
valve!— HiOH  Pxak. 

[76689.]- Bnslne.— I  have  small  dynamo,  will  light 
two  16c  p.  lamps  at  9,000  rev8>,  am  about  to  make  hwi- 
aontal  engine  to  work  same.  Bans  in  a  fix  as  to  proper 
dimendons,  would  one  of  **  ours  "  oe  kind  enough  to  give 
me  length  and  breadth  of  cylinder,  connecting-rods,  Sec, 
also  diam.  and  wdght  of  flywhed,  or  anything  to  same 
would  oblige  1— B.  W.  B. 

[76690.1— Blectrioal.— What  cp.  incandescent  lamp 
oould  be  lighted  from  two  sine  pLatea  lOln.  by  do.  by  ^in. 
thick,  carbon  ditto  Ain.  thick,  placing  carbon  in  oentre 
and  using  single-fluid  battery  1-B.W.B. 

[76601.1-Orffaii  PlpeB.-Wm  any  one  kindly  give 
me  scale  to  make  two  sets  of  pipes  of  64  each,  for  a  small 
oigaal   I  want  them  to  give  the  sweet  and  soft  tone,  and 


be  as  small  as  they  canbe made  to giveasweetness  and  that 
of  flutes.  This  would  be  played  separate  or  together.  A 
few  hints  about  the  soundboard  will  oblige ;  it  will  be 
put  naderthe  keyboard.  It  is  for  a  room  19ft.  by  19ft. 
If  anyoneshottlaaayhave  ezeed  otgea  or  '**«■«***'*<*"'% 
I  have  both.— J.  0. 

[76609.]— Oondenser.— I  should  be  glad  if  someone 
wul  give  me  the  number  of  sheets  of  tinfdil  and  slas  for 
a  condenser  for  a  coil  wound  with  two  layers  of  No.  90 
B.W.O.  for  primary  and  |lb.  86  for  seoondary !— C 

[76608.]— ICloropbone.— To  Ma.  ALLsop.-Oan  the 
transmitter  desoribed  last— page  143— be  used  minus  the 
resistance-eoil  on  a  line  alnady  laid  three-quarters  of  a 
mile  long,  battery  power  at  eadi  end,  seven  quart 
Ledandisi !  and  woiud  it  have  any  advantage  over  the 
watdi  and  Bell  instruments  now  used  !  I  undardand 
the  Hunnings  can  be  so  used,  and  answer  well— but  for 
the  patent.-N.N. 

[78604.]— To  Kr.  Bottone.— I  am  mudi  obliged  to 
Mr.  Bottone  for  his  answer  to  my  query,  No.  76d^l.  I 
evidently  msde  a  mistakeb  and  said  series,  when  I  meant 
payalld.  in  ref ereooe  to  lampo.  I  oan  wind  the  anna- 
tore,  dther  ring  or  a  druni,  as  it  is  hollow.  Does  not 
the  drum  give  the  best  results!  If  yon  will  kindly  tdl 
me  the  gange  of  wire  and  number  of  layers  on  annetare 
and  magaem  to  ran  the  lamps  in  parallel,  I  shall  be 
grateful!  I  have  room  for  four  layers  of  wire  on  aima- 
tore.— FaiDX.  Buxrov,  14,  Batterwocth-etreet,  BadeUire. 

[78686.1— Fr006aalO]l.-I  dionid  be  neatly  obliged  to 
"  F.&. A.8."  if  he  would  iaform  me  whether  the  atatemeat 
put  forward  by  General  Dreyion  with  reference  to  the 
rate  of  precession  is  accepted  b v  astronomers !  General 
Drayson  states  that  the  pole  of  the  earth  is  capable  of 
malong apath— inereaaing  or  deereadng—ronnda point 
which  la  6P  from  the  Pole  of  theBcUptie.  sothatk  althooi^ 
the  distaaoe  ia  88°  97'  at  preeent,  it  might  become  m° 
(about),  and  also  99PCe>>out).  If  this  is  not  aooepted,  is 
it  becaose  of  some  enor  in  calonlatfon,  or  because  of 
want  of  proof !— J.  D.  H. 

[76666.]- Kaoona'  Stamps.— Will  some  khid  reader 
teU  me  how  masons'  stamps  are  madcy  such  as  they  staqp 
their  tools  with  !  Are  thev  stamped  mto  another  stamp, 
or  are  they  cut  with  tools !  Any  information  how  to 
make  them  will  oblige.— Masoxb*  TooL-amTx. 

[78607.]- Iron  Ohuok  for  Bmehmaker'a  I<atlia. 
—WUl  any  reader  kindly  say  if  I  caa  get.  or  make,  aa 
iron  to  receive  and  fix  true  any  siae  brush-bit  for  boring 
purposes !— Dxsiobxatoii. 

[76606.]— Fan  for  For^e.— Having  a  faa  with  aa 
outlet  opening  to  lin.  by  9ui.,  I  want  to  conneot  it  to  a 
portable  forge  which  has  a  xoee  9in.  diam.  full  of  holes 
}j2L  diam.,  air  to  oome  up  underneath.  Would  it  do  to 
make  piping  same  sise  as  fan  opening— reduced  to  suit  the 
rose— or  shall  I  have  to  get  a  larger  rose  ?  If  so,  would 
some  reader  say  what  siae  I  shall  wont !  It  is  for  small 
forgiags.— W.  C. 

[76600.]  —  BnamelllaJT  Brloka.  —Will  someone 
oblige  by  glring  recipes  rar  enamelling  or  glasing — ia 
white  coioior— a  nighlv  silieious  bride— siuoa  7U  to  86  per 
eent. !  Also  by  menttoning  any  good  treatise  oa  enamd- 
ling  uid  glasing  flreolay  goods,  and  oa  stoneware,  pottery, 
porcelain,  and  other  kinared  manufactures !— Coau 

[76600.]— Aatro.  Byepleoe.— I  have  seen  it  stated 
somewhere  that  Hersehd  always  used  an  eyepiece  with 
a  double  convex  lens  for  his  highest  po?rer.  Would 
"F.B.A.8.*'  or  some  other  reader  state  the  advantagea 
and  drawbaoki  with  such  an  eyepiece  over  the  ordinary 
Huyghenian  eyepiece  for  astronomical  work  !— Oaiox. 

[76601.]— Fnrneaa  Ballway  Oo.'a  Bnginea.— 
Oan  any  of  your  readers  give  sketch  of  the  dngie-whed 
tanks-6ft  6in.— built  in  1886!    Also  of  ^Sr  usual 

gittem  with  the  boiler  low  down  and  high  funnd!   Ifso 
ey  will  oblige  many  "Bonthetnera."- Baxox. 

[76609.1-8pood  Of  BUlUiur  OvtterB.-I  shaU  be 
obliged  if  someone  will  give  a  ust  of  speeds  for  ranaiag 
these  useful  tools  suitebla  for  different  mctaJs  and 
materials.  A  ti^diowingthe  speed  at  periphery  shoold 
be  the  dmplest  f ona,  and  useful  to  many  readers  of  the 
BxousH  MaoHAVio.— Aaxa, 

[76608.]— Dynama-To  Ma.  Borroxx.— I  have  the 
roaae  ca  a  dynamo,  Bimplfx  type,  made  of  cast  iron, 


with  armature  li  diameter,  9iB.'ldng,  of  drum  type^ 
Kindly  tdl  me  tfie  number  aad  siae  of  wire  to  pot 
on  F.M.'s  and  armature,  to  get  best  posdble  result. 
— Axzioua 


Ooal*Gaa  aa  a  Fuel.— Mr.  Thomae  Fletoher 
has  inaed  a  third  edition  of  hii  "  Goal-gag  ai  a 
Fad:  aoonetae  Goide  to  Eitten  and  UMrs."  It 
containe  modi  tmitworthy 
from  a  lengthened  ezperienoe. 

Kew  Automatio  Blfle.~A  Chicago  puper 
saya :— The  offiona  and  toldiera  at  the  Fort  Sheriinn 
range  witneiaed  the  testing  of  aa  aatomatio  repeat- 
ing rifle  on  September  lOtn.  It  beoomei  aatomatio 
bj  the  atiliaation  of  the gasprodaoed  by  the  oom- 
boBtion  of  the  first  cartridige  fired.  The  gaa  escapee 
into  a  diamber,  and  acts  on  a  piston  that  it  set 
against  a  spiral  Bpringj  the  recoil  of  whieh  propels 
the  piston  back  affamst  a  rod  that  sets  the 
mechaaism  of  the  gon  in  motion,  the  empty  cart- 
ridge being  remoTod  and  replaced  by  a  loaded  one, 
also  cooking  the  gon.  This  is  done  with  so  much 
rapidity  that  hv  pressing  against  the  trigger  the  ^nn 
will  disehaige  the  nine  certriges  that  are  required 
to  fill  its  magazine  in  two  seconds.  The  best  record 
was  dght  shots  in  five  seconds.  Lieutenant  Inger* 
soil  is,  howeyer,  enthadastio  in  his  commendation 
of  the  mechanism  of  the  gao,  and  is  satisfied  that 
it  will  do  all  that  is  daimed  for  it.  It  is  intended 
to  apply  the  prindple  to  heaTy  gans,  for  ase  in 
naTat  warfare,  in  propelling  torpedoes  and  as  a 
machine  gnn.  The  army  board  will  investigate 
the  merits  of  the  goa  at  their  meeting  at  New  Yorh» 
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Oct.  16,  1891. 


CHESS. 


♦  ♦» 


Ajul  eoBUBUBloAtioDs  for  ttiis  doputDMBt  nmit  b« 
ftddxcHjdto  "J.  Ptia<n,Kaollride,YM.LfineSflSiB, 


FBOBLBBI  lEOCLZXYI.— By  Puup  H.  Wxluaiu. 


White  to  play  and  mate  in  two  moTM. 

BOLDTIOir  TO  1174. 
WhUt*  StatJL 

1.  Kt  talEM  K  F.  1.  K-B  5  (d) 


3.  Kt-Q  6  (eh) 
8.  Xffmatei. 


S.  K-B4 
(a)l.  BtaketBCt) 


S.  KttakMBPAn. 

(&)1.  PtaktiB(e) 
9.Ktta]iesP  (ah). 

(o)  1.  Kt-R  4  or  B  morm  (d) 
S.  Kt  takes  F  (B  7),  (oh)»  &o. 

{d)l,  Kt  or  B  takes  F(«} 
9.  Kt  takes  Kt  or  B  (eh)p  Ac 

(e)  1.  Kt-B  8  (/) 
a.  Kt-Q6<6h),fte. 

(/)1.  QF  takes  Kt(^) 
S.  Q-ae  (eh),  fto. 


(a)l.  BFtakesKt(A) 

li)«  &e. 


^  QtakeBF(B8)(oh 

(*)  1.  F-Kt  5  (0 
t.  a-K8(ch),ftc. 

(0  1.  Kt-B  4 
a.  B  takes  Fich),*o. 

NOnCIB  TO  OOBBBBFOIVDINTB. 

Ooimicr  solatioas  to  1874  by  W.  T.  Hurley  (dual), 
Bi^ae  (doal,  hut  oo  triple,  as  if  1..B  takes  F,  blaok's 
seoond  move  is  K-B4,  unless  white  play  S,  Q  Kt  takes  B), 
and  J.  Johnston  (2  duals):  to  1873  by  W.  Jay  (9  duals), 
W.  L.  Martin  (ditto).  R.  W.  Houghton  (ditto),  Bi^ne  (1 
anal],  and  J.  Johnston  (3  duals) ;  to  1S7)  by  B.  W. 
HoUf^ton. 

T.  H.  BiLUxoTov  axD  J.  I7xtLD.— Thanktf  for  araandad 
pioblems- 

A.  Fauows  ASD  B.  Houantov.— l^rablems  reoeired 
with  thanks. 

E.  SoHWAinr.— We  trust  yon  will  find  the  oerreet 


W.  T.  HuBLiT.— HsTQ  yon  not  sent  the  same  problem 
before!   We  seem  to  recognise  it 

O.  8.  BaxoHT.— Tou  have  not  hit  liTt.  If  1.  B-K  B  7, 
Kt-B  6,  then  how  do  yon  proceed  ? 

Tn  October  number  of  the  British  CJum  Magaahu  is 
smosnaUygood.  The  Tsnes  byA.  li.  Btemsonand  T. 
WintsrWoedars  above  the  avetaga.  **  Delta's '•  remini- 
aoeaoas  are  aatremely  interesting,  and  thcrs  isan  elaborate 
analysis  of  the  Buy  Lopes  Fianohetto  defenoe  by  L.  F. 
Rees,  the  Ticen^resident  of  the  Suney  Oounty  Cheas 
Association.  The  foilowiag  end  game,  given  on  p.  460, 
will  repay  study :— White :  K-K  Kt  4,  Fa  Q  B  2,  Q  Kt  8, 
and  KB  S.  Black:  KK4,  raQB4,  QKt4,  andK6. 
Black  played  40.  F  Kt  6.  The  play  then  proceeded,  41. 
KKt  nif  K.Kt  6,  black  wins  by  F-K  6),  K-Q  4  (if  K-Q  6, 
4a.  K-B4  draws),  4a.  K-Kt4  (if  K-B4,  K-QS  wins), 
P-K0  (the  only  move  to  win),  and  White  resigned. 


LiYerpool  Weekly  lereury. 

0KB88    GOLTrXN. 

The  Mcond  Problem  wad  Solattoa  TournAj  will  b«  eomneaetd  in 
November.  It  wiU  b*  diTkkd  iato  two  Mcttoat  for  two  aad  tbrec- 
fBon  direct  mates  rctpeetivei j.  AU  elMiee  ef  eompeUtora  are  iarited. 
The  priMt  will  be  of  a  •nbetaatial  ehmraeter  la  eaah  or  oheaa  worka 
at  tlM  eptiea  of  the  wlaner*.    Tor  rvlce  are  the  Oeteber  iaevaa  of  the 

Tbe  U99rpooi-  ITttUy  Urreur^f  wiU  be  aast,  poat  paid,  for  la.  Bd. 
jMr  qoarter.— ^Avrr.l 


VOTICl   TO  BTrBSCSIBXBS. 


Snbacriberi  receiviaff  their  eopiee  direct  fhim  the  OSoe  are 
eoooeetcd  to  obecrre  that  the  laet  number  of  the  term  fer  which  their 
aabecriptioa  upaid  will  be  fentarded  to  them  ia  a  Pua  Wrapper, 
aa  aa  iatimatioa  that  a  freoh  remittance  ia  acctaaarT'ir  it  ia  deaired 
to  contiaae  the  anbaenptJoa.     ; 

HoUoway'a  Ointmant  and  Pills  aae  the  beat, 

cbeapeat,  and  tae  moat  pepnlar  remediea  at  all  aeaaoaa,  aad  uader  all 
cireamataacca  they  maf  be  aaed  with  aaMy  aad  wtth  the  eertaiatrof 
dotaiifoed.  Eraptiooa,  raaheo,  aad  ail  doaerlptioao  of  Bkia  dioenaea, 
aorea,  alceratioat,  and  baraa  art  bOMflUd  aad  allimatelr  cured  bv 
theae  hoalia^,  aoothlas,  aad  puffif^iaff  medieMMBto. 


AKSWXBS  TO  COSBEBPOVDEirTS. 


♦  ♦♦- 


%*  AU  aoBisMiaiflgftoiK  thnOd  U  adimttd  to  Of  Bdxtob 
it^ttsBvousH  MaoKAina,  882,  Stnmd,  W,a. 

warn  TO  00BBB8F0NOENTB. 

1.  Write  on  one  side  of  the  paper  only,  and  put  drawings 
lor  iOnsferattons  on  separate  pieces  of  paper.  9.  Fnt  titles 
to  qnsnes,  snd  when  answering  ouerles,  nut  the  numben 
as  weU  aa  the  titlea  of  the  qnsnes  to  which  the  replies 
refer.  8,  Koeha»eismadeforinseKtingletten.quenes. 
or  repUea.  4.  Letters  or  queries  asking  for  addresses  of 
manufacturers  or  oovresDondents.  or  where  tools  or  otiier 
aitides  can  be  purohaaea,  or  v^ues  giving  such  inf onB»- 
tkm,  cannot  be  inaeited  except  as  adTertiaements.    6.  No 

SMBtkm  aakiag  for  ednna tJonal  or  sciimtiile  iaformatkm 
aaawsred  through  the  post.  6.  Lettets  sent  to  ooire- 
apondents,  under  eorer  to  the  Bditor,  are  not  forwarded, 
aiid  the  names  of  cone^ondents  are  nd  giren  to  in- 
quiraa. 

*•*  Attention  is  sq^eeiaUy  drawn  to  hint  No.  4.   Tlie 
devoted  to  lettoB,  queries,  and  replies  is  meant  for 


Bpaoe 

t&g 


fr 


be  general  good,  and  it  ia  not  fair  to  oeenpy  it  with 
qaesBcns  aneh  as  are  indicated  above,  which  are  only  of 
indiTldual  interest,  and  which.  If  not  advertisements  in 
themselTeB,  lead  to  replies  wh^  are*  The  *'8ixpennT 
SaleOolumn"  olfen  a  dieap  means  of  obtaining  such 
information,  and  we  trust  our  readers  will  avail  them- 
selvsiofttr 

The  following  am  tlie  initials,  4e.,  of  letters  to  hand  np 
to  Wednesday  evening,  October  14,  and  unacknow- 
ledged elsewhere  :— 


A.  FuaoiA.— 0.  J.  iBarbosa.— King,Mfmdham,  and  Co.— 
O.  B.  and  Oo.~C.  J.  Hnnt.~Beginner.— 8.  B.— 
<ieo.  B.  Clark.— Fraser.—Miroir.—B.  NobUb— A.  K.— 
F.B..A.8.  — 0.  O.  —  Fibre.  —  J.  A.,  BeUringer.— 
litham.— Biaschof  .'^.  A.  Mmgan.— Biohard  Flanti 
jun.-F.  J.  0.--Jofan  XiUs.-^A  Begianer.~W.  Hosken. 
—British  BuUdog.-0.  G.  M.  fienneCt-J.  MoO.— 
Lonely  Workman.—T.  C.  Bfflith.~A.  T.  Wheeley. 

0.  M.  (We  think  you  can  en4>lQy  a  meebanio  to  make 
parts  of  a  machine  that  is  the  subject  of  a  patent,  bat 
dealers  must  not  sell  the  parts  so  that  the  maiuiine 
could  be  completed.  That  was  decided  m  the  case  of 
the  telephone.  FraeticaUy,  anyone  is  at  liberty  to 
make  a  patented  artiole  for  experimental  purposes,  and 
he  may  employ  others  to  make  parts  which  be  ha«  not 
tools  to  make ;  but  there  must  not  be  aoy  beneficial 
user— for  instance,  esdubiting  or  lectuiina  for  profit  on 
the  maehine  you  mention.  The  macoine  may  be 
described  ina  lecture,  but  it  can  only  be  experimented 
with  at  an  entntainnient  by  permission  of  the  owners 
of  the  patent^— Itfoarsuro.  (You  send  a  mere  exa- 
mination qnestioD,  which  is  answered  in  all  the  books 
on  the  subjecti  and  in  many  of  our  back  volasus.)— 
Alpha.  (The  secretary  of  any  institution  or  socie^ 
will  send  full  partieulars  required  aa  to  the  qualifications 
of  candidates  for  admission.  Aa  you  are  praotieally 
engaged  in  the  profession,  we  should  think  it  would  be 
necessary  only  to  get  the  required  number  of  proposers.) 
—A  Touao  jSsoniKsa.  (Apply  to  Crosby  Lookwood 
snd  Bon,  Stationers'  Hall-court,  B.C.,  for  one  of  their 
lists  of  books.  Tou  wfil  ||robably  find  something  to  suit 
in  that.  The  best  way  is  to  go  to  a  public  library— 
at  the,  Fatent  .Office  for  instance— and  look  at  the 
various  works  on  the  subject.  The  Fatent  OfBce 
library  is  open  until  10  p.m.)— A  Naw  Bub- 
aoaisaa.  (It  is  not  safe  to  show  any  really  good 
invmtion  until  a  patent  baa  been  applied  for.)— 
O.  Fxiowaa.  (The  light«C9loored  noxuons  of  pure 
rubber  are  sliced  finely  and  dissolved  In  bisulphide  of 
carbon  or  in  mineral  naphtha.  Ton  can  buy  it  cheaper 
than  you  can  make  it,  in  bottlea  price  9d.,  at  almost  any 
shop  that  keras  shoemaker's  materials.  The  process 
has  teen  desexibed  many  times.)— J.  H.,  Boumenwoth. 
(It  depends  on  the  cause.  Ointment  of  nutgall  is  some- 
times used ;  bnt  put  the  question  to  Dr.  Alunson  in  the 
Wfekly  Tinui  and  JESeAo.)— O.  K.  (Have  they  not  been 
answesed  many  times  in  previous  numbers!  Look 
through  the  indioes  imder  head  Dynamo  for  many 
refereeoes.  Frobably  the  very  question  will  be  answered 
in  the  Beplies  this  week.)— mabov.  (We  do  not  know 
of  a  work  devoted  to  the  subject;  but  there  are 
dhaptem  on  it  m  various  works— for  insUnee,  Gee's 
**  Goldsmith's  Bandbook,"  Crosby  Lockwood  and  Elon, 
Btationers*  Hall-court.  E.G.;  but  you  do  not  state 
the  nature  of  the  metal.  There  are  several  articles  on 
the  subject  in  back  volumes.)— B.  B.  M.  G.  (We  can- 
not say,  because  we  do  not  know :  but  any  of  the 
patent  agents  advertising  in  our  coinmns  will  nve  an 
estimate  of  the  coat  wh«i  they  are  informed  of  what 
amount  of  work  has  to  be  done  in  searching,  drawing, 
ftc  It  is  not  necessary  to  go  to  America.)— A.  W.  G. 
(Please  see  the  correspondcnee  lately  inserted  about 
space,  and  refer  to  the  textbooks.)— Nosw ad.  (If  yon 
soften  the  ends  in  steam,  or  in  boiling  water, 
and  squeeee  them  in  a  vice,  they  can  be  slipped 
through,  and  will  afterwards  regain  their  shape.)  — 
W.  F.  (The  lamp  you  mention  would  surely  give  light 
enough.  Go  to  any  of  the  large  pianoforte  dealers,  or 
music  warehouses,  or  lampmaketa,  and  ask  to  see  What 
they  supply.  Ihere  is  one  form,  we  think,  which  is 
placed  oireGtly  ovsr  the  music.)— J.  0.  B.  (We  do  not 
know  how  its  performance  compares  with  the  phono- 
naph,  or  why  it  has  not  come  into  more  general  use. 
It  is  certainly  much  less  costly  to  make ;  but  we  do  not 
know  the  price  of  the  phonograph.)— B.  A.  Dabbt. 
IQei  a  patent  aaent  to  protect  it.  and  thai  send  full 
aescription  to  tiie  Admualty.  Have  you  tried  it  full 
Bias  t}— LioHT.  (Flease  see  many  answers  to  your  query 
in  bank  numbers,  or  put  the  query  direct  to  some  of  our 
advertisers.  Do  yon  want  a  djnamo,  or  to  work  by 
battery  1  Bither  way,  we  do  not  think  you  will 
get  the  appanUtas  for  the  higher  sum  named.)— 
Urrov.  (Charles's  **The  Fraotioal  Oabinet-Maker," 
B.  and  F.  N.  Spon,  Strand.  W.O.,  10a.  fid.,  may  perfaapa 
suit.)— Ftrraa,  Jersey.    (Ton  can  buy  one  cheaper  than 

Sou  can  make  a  single  specimen.  Several  have  been 
lustrated  in  back  volumea.  They  require  very  oareful 
making. )— Alltpat.  (A  good  concordance  might  help 
you,  or  a  Life  of  Christ :  but  to  answer  the  questions 
would  need  much  sesrcning.  They  seem  to  have  been 
potto  testa  stadanfs  amotmt  of  knowledge).— B.  A. 
Baxraa.    (Boia-dniel  waamada (rooi sawdust sabjeelad 


to  a  high  tenunratare  and  an  enormous  preanre.  Hm 
process  was  invented  as  a  substitute  for  osrriBg,  thi 
maUnial  being  pressed  into  moulds.    There  is  auethiod 
of  treating  sawdust  with  acid  and  pressiag  it  inte 
moulds.     Any  sort  of    oellolose  will  do.)— T^u 
Cassov.    (The  T^mshurst  is  the  best.   VarioQinng 
and  forms  have  been  described  in  back  volumes-Hie 
latest  so  recently  as  ICay  1  last.   The  inTeotav*!  in- 
structions  for  making  a  modem  form  were  kItcd  Vf 
himself  in  number  for  Oct.  »,  1888.) -A.  X.  (tin 
beet  information  could  be  obtalaed,  we  should  thiak, 
by  sending  a  note   to  Becsetaxr  of  the  B.(}.B.)-8. 
ToLvaa  Paxarov.    fWill  look  them  up  aad  let  tod 
know ;  bnt  we  are  anaid  they  are  out  of  print.)  -K  J. 
BuBaxLL.    (Last  week's  paper  was  actually  at  presi  st 
the  time  yon  must  have  written  the  letter.   Oom. 
apondents  should  remember  that  we  have  te  go  to  nw 
many  hours  before  the  time  orpublication,  wbxih  k 
Thunday,  S p.m.)— A.  T.  BC    (Taete  were  aitidei  oa 
the  pradocal  coastruetion  of  the  hannonium  asfsrbidt 
as  .VoLDC..  and  there  have  been  many  meeial  sitidsi 
sineeb    We  oo  not  think  there  is  any  book  whibh  girei 
all  the  details  of  the  work ;  but  thereare  many  daiam* 
ticna  of  parte  scattered  through  back  volumsB.)— W. 
FaxzACK.    (Always  glad  to  hear  from  kindiv  Idiadi 
like  youzeelves.    Tonr^teply  shall  appear  next  wnk) 
— Lr.-OoL.  BiKPsoa.     (We  shall  be  pleased  to  iisb- 
lish  another  aerisa  on  Cloekmaklng  aa  soon  aslht 
author   is    leadv .     We  wlah    the   aulqeet  dioM 
more   cMieapondewee   thaa   it   seems   to.)  —  J.  fi. 
(We  use  nothing  but  the  asbeatoa  lubrieaats  ia  cor 
machine  room.    We  find  them  diau>er  snd  dasas 
thanlaxdoil,oranyAingdse.    We  get  ouia  torn  tin 
United  A^bmtos  Oo.,  Dock  House,  BQUter-street,  B.C. 
They  are  cheaper,  and,  we  think,  onite  as  good  u  fte 
firm  we  used  to  recommend )— J.  O.    (None  whatsvsr. 
Tou  must  have  a  dark  room  of  some  sort)— 0.  (▼• 
expect  not)— A.  H.  Bbakk.    (In  typ*.) 


I    ■ 
The  EfiBsot  of  Slaotrioity  upon  the 

•Tatcm  ia  astraonllaaiy  whea  iaperccpUDly  applied  ia  ^  ltoiM«f 
mild  conUauoua  curreata,  aa  Rearrated  br  wtariuK  Hanwei'  Blfc- 
tropathie  Belt.  Medical  mea  are  aateaiabed  aad  patieata  are  dtlifthtad 
whea  they  a«e  hov  apcediljr  tbaaa  world-famed  curativt  appUaacai 
iayif(orate  the  dabUiUtrd  coaaiitvtlon,  imparting  new  Ufa  aad  rt(ear 
to  etrrf  onraa,  aerre,  aad  mnecle  of  thr  bodf.  Saffprvta  tiOm  air 
acrrooa  or  rhevmatic  aifecttoo,  lirer  or  kidaey  diaordcra,  Ac.,  ahaald 
kaow  that  Xhmf  caa  obtaia  a  book  of  toetiwionlala,  pamphlet,  aad 
eoaaalUUoa  free  of  chain,  either  peraoaallj  or  hj  letter,  oa  apeUca- 
tioB  to  the  Medical  Batter7  Compaay.  Limited,  02,  Oxiardatmt 
Loadoa,  W.  __^ 

CEAEaiS  70B  ADYERTisnra. 

a.d. 

IS 

Froat  Paffe  AdrerUaementa  Fire  ShUUaca  <br  tho  <nt  40  *eidt 
aftarwarda  9d.  per  liaa.  Paragraph  AdTCrtieemeata  Oae  BBnia|  a« 
liae.  No  Froat  Page  or  Faracraph  Adrertiaemeat  ioaerted  fw  wo 
thaa  Fire  ShiUiaKa.  Redaeed  terma  for  aeHOa  of  man  thaa  ai 
iaaertloBa  maj  be  aaecrtaiaed  oa  applicatioa  te  the  Pabliaher. 


Thirty  Worda 

Ererj  Additional  Bight  Worda 


ADVERTISEMENTS  la  EXCHANGE 

Tweatf-fbar  Werde  .. 

For  a  rery  enceeediaff  Eiffht  Worda 


COLUMN^fer 
a.  d. 
..       ,.   a  J 
.,0  4 


ADVERTISEMENTS  la  the  SIXPENNY  SALE  COLUIOC. 

a.  d. 

Sixteea  Worda  Of 

For  arary  aacoaediag  Sifht  Worda       0  1 

«.*  It  maat  be  borae  ia  mlad  thatao  Diaplayed  AdTertiaaaaeBlaMS 
aopeariothc  ••Sixpeaay  Sale  Colama."  AU  AdvcrtiaeaanU  ■«* 
be  prepaid  ;  ae  rcdueUoa  ia  made  oa  rcpeatiKi  iaaartioiu,  aad  ^^''' 
where  the  amonat  acat  esceeda  One  ShUllae  the  Pabliaher  weawaa 
Kratefal  if  a  P.0.0.  eoald  be  aeat,  aad  aot  dtampa.  Staapa.  navem 
(preferablr  halfpeaay  atampa),  auy  be  aoat  where  it  u  taeaamtMl 
to  ebtaiB  P.O.O.'a.  ,   ^  , 

The  addreea  ia  iacladed  aa  part  of  tha  Adrertiaamtat,  aad  eharfea 

AdrertuwrneaU  muat  reach  the  OSlee  hy  I  p  m.  oa  Wadaaadiy  ti 
iaaare  iaaertioa  ia  the  feSowiac  Friday 'a  aomber. ^ 

TI&H8    OF   STTBSCEIPTIOH. 

PAYABLE    IN    ADVANCE. 

5a.  Sd.  for  SlxMoatha  aad  lla.  for  Twelve  Montha.  poet  free  to  ast 
part  of  the  Daited  KiaKdom.  For  the  Uaited  Suiea,  lSk«  or  IM. 
S5c.  void;  to  Fraace  or  Belgiam.  ISa..  or  Iff.  60e.  ;  teladiai*" 
Briadiai).  Ito.  M. :  to  New  Zealtad,  the  Cape,  the  Wcet  ladtM, 
Canada,  Nora  Scotia,  Natal,  or  aaj  of  the  Auatrallaa  Colonial,  19a. 

The  remituace  ahoald  be  made  by  Poat  OSce  Order.  Back  oaat- 
bere  caaaot  be  eeat  oat  of  the  United  KiaKdom  by  the  ordiBAfl 
aewapaper  poat,  bat  muat  be  remitted  for  at  the  rata  of  4d.  aaek  le 
eo^er  extra  poeta|te . 

Meaara.  Jaxaa  W.  Qcinr  aad  Co.,  of  9U,  Cheataat-ateeet.  JJJ^ 
delphia,  are  aathorlaed  to  receire  aubacriptioaa  for  the  Uaitad  Mawi 
forthe  ENOLISH  MECHANIC,  at  the  rate  of  Sdola.  3S«.  ir«1d.  v 
Thirtaea  Shfllian  per  aaaum,  poat  free.  Thecopiea  w^U  ^."'SJJ!" 
direct  br  maU  Crom  the  pabUahin^  olBco  ia  Loadoa.  AU  "fM^nPl 
tioaa  wQl  oemmcace  wtth  the  aamber  Stet  leened  after  the  t^mpim 
the  aabeeriptioa.  If  back  aambore  are  reqaired  to  coBplatttotaam, 
thoT  maai  be  paid  for  at  the  rate  of  8d.  each  copy,  to  cover  taua 
poatage. 

Vole.  XXIV.,  XXX.,  XXXIt..  XXXVU  XXXIX^  XL.,  XWU 
XLIll.,  XLIV,  XLV.,  XLVI.,  XLVHl .  XLIX.,  L,  LU 
Lll.,  aad  LIII.,  boaad  la  cloth,  7a.  eaoh.    Poat  free,  7a.  »d. 

AU  the  ether  boaad  Tolamea  arc  oat  of  priat.  Sabacribera  **^ 
do  weU  to  order  Tolamea  aa  aooa  ae  poaaible  after  the  oo"'''^?'^,^ 
each  half-yearly  rolame  ia  February  aad  Aufuet,  aa  *«"i  »  "•"" 
number  are  bonnd  up,  and  theae  aooa  run  out  of  priat.  Moat  «"^ 
baek  number*  can  be  bad  aiagly.  price  2d.  each,  threoich  any  omb 
aeUer  or  aewaagent.  or  3id.  each,  poet  free  from  the  offlce  {tte*v* 
index  aambera,  which  are  8d.  each,  or  poat  lyee,  9|d.) 

ladcxea  to  Vol.  XLIX.,  aad  te  aubaeqaeat  roU.,  Sd.  each,  or  paat 
fireo  3|d.    Caaee  fer  bladiag,  la.  6d.  each. 


Dr.    Pollard    nayn    of  Bhorman    B>ap^ 

TaBATWKMT  :He  thaaka  God  aad  erery  other  m«««»«  **•** 'ISj 
miaad  him  l«  try  it  AU  who  waat  to  get  rid  of  «og«'*  fy 
Truaaee  ahoald  aead  to  J  4.  Shermaa,  HeraU  Bpoeialiat,  S4.  ChaacatT 
laae,  for  hia  book,  with  Eaf  liah  eadoraeaaeata,  poat  free,  7d. 


OVB  IXOHAHQE  OOLim. 

Th$§hmrg0firIMUmg$  NoHcuuld, firths/ml 
M  werA,  mtd  Zd.fer  tvpry  nt9et$ding  8  ivorfi. 

Bench  Lathe,  an.  eentre,  «fi.  b«A,heckj|SMgr. 

tbree-ffrooTO  palleTa  aad  few  tooliL>alae  £4  i  alao  &M-  Z^  ^iea.  uam^ 
i.  Bonaaas,  Cleveiaad-reod,  Wolverbamptoa. 

Waotea,to  ezohanM  amaU  Donker  ^nmp,wi^l^ 
ram,  aaiteble  for  tmall  boT'er,  fOr  aaaHaat  abe  laapirator^-rav^ 
Haoaptoa  Wick. 


Oct.  23,  1831. 
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IITHEWORE  FOB  AHATEURS/ 

-vni. 

(Continued  from  pa^t  102.) 
Boxinff-Oollars  or  Oone-Plates. 

THE  boring-collar  poppet  has  been  spoken 
of  (see  p.  418,  Vol.  LIII.).  Now,  the 
ahapes  of  the  cone-plates  and  the  metiiods  of 
making  them  have  to  be  explained. 

Fig.  89  represents  a  brass  plate  jfin.  thick, 
and  haying  ten  conical  holes  of  various  sizes 
ananged  in  a  circle  around  the  centre.  This 
plate  IS  marked  out  by  the  proportions  after- 
vards  indicated  by  means  of  strong  com- 
pares. First,  the  central  hole  is  marked  by 
a  drde  about  ^in.  diameter.  Then,  opening 
the  points  of  the  compasses,  mark  a  second 
eiroie  at  such  a  distance  tiiat,  on  the  plate 
being  mounted  on  its  own  poppet,  this  second 
circle  corresponds  exactly  with  the  cone- 
points  of  the  lathe.  On  this  second  circle, 
considering  the  whole  circumferential  line  as 
the  central  point,  mark  other  circles — },  ^,  ^, 
],!,],  li,  1^,  1^,  and  If  indies  in  diameter, 
and  spaced  with  equal  distance  between  l^eir 
dreomferences,  as  shown  in  Fig.  89.  Next 
mark  a  cirde  concentric  with,  and  of  about 
Uin.  larger  radius  than,  the  second.  This 
last  drde  giyes  the  external  diaoneter  of  the 
plate. 

This  plate  is  now  carefully  made  round, 
the  central  hole  and  the  ten  others  are  drilled 
light  through  and  broached  out  smooth,  these 
Utter  being  made  tapering,  as  shown  by  ^e 
double  lines  on  the  illustration.  The  poppet 
for  the  cone-plate,  which  is  describea  on 
p.  418,  is  placed  on  the  lathe-bed,  and  the 
plate  is  laid  against  its  straight  faoe,  and  its 
position  is  adjusted  so  that  the  circle  of 
wnical  holes  is  in  a  line  yritk  the  lathe 
centres,  and  also  so  that  the  central  hole  is 
in  the  middle  of  the  poppet.  This  is  easy  to 
«e  if  care  has  been  taken  to  draw  on  the 
itrai^ht  face  of  the  poppet  a  vertical  line 
dkowing  the  middle.  Through  the  central 
hale  in  the  plate  mark  the  face  of  the  poppet 
lad  then  bore  a  hole  through  it  the  same  size 
u  the  one  in  the  plate. 

The  cone-plate  is  fixed  on  its  poppet  by 
meana  of  a  bolt  long  enough  to  pass  through 
both  the  plate  and  the  poppet,  and  then  to 
project  suffidently  to  take  a  nut.  This  bolt 
(Fig.  90)  has  a  strong  rounded  head  of  at 
bait  lin.  in  diameter,  undercut  sufficiently 
to  touch  all  round,  and  on  it  is  placed  a 
strong  washer  slightly  hurger  in  diameter 
thin  the  head.  The  bolt,  fitted  with  its 
vaaher,  is  passed  first  through  the  central 
hole  in  the  cone-plate,  and  next  into  the  hole 
ia  the  poppet.  Another  washer  similar  to 
tike  first  is  then  put  on,  and  finally  a  winged 
notaecores  the  whole  firmly.  When  it  is 
jn^ad  to  use  either  of  the  conical  holes 

bond  in  the  plate,  it  is  only  requisite  to 

jeoian  the  nut,  turn  the  plate  so  that  the 

hab  wanted   is  uppermost,  and    refix  by 

neiaa  of  the  nut. 

Wooden  Oone-Plates. 

Thsie  is  a  more  simple  and  more  economical 
iQ^^hod  of  making  cone-plates.  They  are 
5*de  of  wood,  like  Fig.  91,  by  putting  on 
taa  ronnmg  mandrel  lathe  small  paralldo- 
pimmical  planks,  well  smoothed  with  the 
^tying  plane,  of  a  somewhat  hard  and  com- 
Pjct  wood,  such  as  seryice-tree  or  sycamore. 
«eee  planks,  of  Jin.  to  Jin.  in  thickness  by 
Jl^wide,  rest  on  the  o^ulder  formed  by 
™aing  the  upper  part  of  the  poppet,  and 
Pgjertically  to  such  a  height  that  after 

'trJSffer""*  'V  AtMteam"  li  mainly  adapted  from 
vJ^dnTommor,**  bjDeMniMaiix:  bntdelefeioDaaBd 
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haying  marked  the  central  point  of  the 
coniccu.  hole,  by  impressing  the  two  cone 
points  of  tlie  other  poppets,  and  boring  the 
conical  hole  there  still  remains  on  top  ^in. 
to  fin.  of  solid  wood.  The  plank  is  slotted 
at  the  lower  end  in  the  middle  to  allow  it  to 
be  placed  across  the  bolt  (Fig.  90)  of  the 
poppet,  and  to  be  fixed  by  the  winged  nut. 

it  is  important  for  a  turner  to  have  a 
certain  number  of  these  planks  or  cone 
plates,  of  different  diameters,  and  bored 
through  parallel;  but  it  is  also  necessary 
for  him  to  haye  some  that  are  bored  through 
conically  for  two -thirds  of  their  thickness, 
and  the  remainder  with  a  hole  large  enough 
to  allow  the  introduction  of  the  bit  or  drill 
which  it  is  wished  to  use  to  bore  a  hole  in  a 
piece  of  cylindrical  wood.  To  preyent  the 
tool  from  deforming  or  enlareing  the  small 
side  of  the  cone-plate,  a  small  round  plate 
of  brass  is  let  into  this  side,  bored  centrally, 
and  fixed  by  four  pins  or  wood  screws,  but 
care  wiU  be  taken  to  insert  them  in  such  a 
direction  that  the  points  caimot  come  out  in 
the  conical  part  of  the  cone-plate.  When 
turning  with  a  cone-j>late,  it  must  be  rubbed 
with  soap  to  diminish  the  friction  of  the 
work,  but  neyer  with  oil,  which,  penetrating 
the  pores  of  the  wood,  from  the  effect  of  the 
friction  and  the  heat  which  it  communicates, 
causes  it  to  swell,  and  renders  the  rotation 
hard  and  difficult. 

Split  Borinr-Oollara. 

Boring  collars  are  mado  with  dies  which 
are  useful  in  numberless  cases.  Similar  in 
their  lower  part  to  that  which  has  just  been 
described,  they  differ  from  it  essentially  in 
their  upper  part.  They  haye  two  grooyed 
uprights,  with  a  cross-piece  fixed  oy  two 
screws,  and  tapped  in  the  middle  so  as  to 
receiye  a  pressure-screw,  acting  upon  a  jaw 
of  iron  or  of  brass,  which  rises  and  falls  in 
the  grooyes,  and  meets  a  lower  jaw,  which 
is  also  caused  to  rise  and  fall  at  will  by  a 
pressure-screw,  placed  in  the  lower  part  of 
the  poppet.  It  wUl  be  weU  to  cut  the 
circular  parts  of  the  jaws  in  the  form  of  a 
yeryopen  arch,  and  eyen  to  haye  seyeral 
interchangeable  jaws,  some  semicircular, 
others  angular,  and  in  this  way  all  sizes  of 
work  can  be  held. 

This  kind  of  boring  collar,  extremely 
simple  and  handy,  is  shown  by  Fig.  92,  the 
poppet  complete  with  jaws.  Fig.  93  shows 
one  of  the  interchangeable  dies  with  an 
angular  notch.  Fig.  94  shows  the  cross- 
piece  forming  the  nut  for  the  lower  pressure 
screw  marked  A  in  Fig.  92.  Fig.  95  shows 
the  tojp  of  the  poppet,  with  the  srooyes  for 
the  dies  to  slide  in,  as  seen  from  aboye.  The 
two  holes  serye  to  take  the  screws  which  fix 
the  cap. 

Adjustable  Support. 

A  contriyance  recently  inyented  is  much 
better  ;  it  is  rather  complicated,  but  it  is 
easy  for  amateurs  to  simplify  it.  A  plate  of 
iron  or  of  brass  is  turned  ^in.  thick,  and  of  a 
diameter  proportionate  to  the  height  of  the 
lathe  centres,  ordinarily  7in.  in  diameter. 
When  turned  true,  mark  on  it  at  |in.  from 
the  circumference  a  first  circle,  a  second 
at  ^in.  inside  the  first,  and  one  at  i^in.  inside 
of  this  second  circle.  This  third  drcle  is 
cut  entirely  through  the  plate.  Next, 
either  with  a  chisel  or  a  file  cut  away  the 
material  contained  between  the  first  and  the 
second  circles,  as  if  it  were  intended  to  cut 
the  large  ring  into  two ;  but  to  guard  against 
this  separation  occurring,  three  equidistant 
points  of  union  will  be  reseryed.  Fig.  96 
shows  this  arran&;ement ;  the  three  holes  in 
the  lo  ^er  part  of  the  ring  are  intended  to 
receiye  three  screws,  which  fix  the  ring  to 
the  poppet  (Fig.  97). 

Next  are  prepared  three  small  strips  of 
iron  (Fig.  98),  each  fully  ^Vin.  thick  and  }in. 
wide,  spilt  down  their  centres  by  a  grooye  Jin. 
wide  and  running  the  whole  length  of  each 
strip  to  within  |in.  from  eadi  eud,  so  ^at 
this  grooye  wiU  be  ojin.  long. 


Next  will  be  made  six  little  bolts  with 
square  heads  (Fig.  99).  These  heads  slide  in 
rabbets  made  along  the  grooyes  in  stripe. 
These  bolts  recdye  winged  nuts,  which  ^ml 
bind  the  strips  to  the  circular  plate.  In  this 
manner,  by  separating  or  by  dosing  the 
strips,  a  triangle  will  be  formed  in  the  centre 
of  the  large  circle,  as  shown  in  Fig.  96. 
This  tiianglo  can  be  made  larger  or  smaller 
according  to  the  dinmeter  of  tke  piece  it  is 
intended  to  support,  which  it  touches  only  at 
three  points  of  its  drcumferenoe,  and  will 
not  oppose  anj  material  resistance  or  dis- 
agreeable friction.  As  the  strips  are  super- 
posed, care  should  be  taken  to  make  each  lie 
leyel  with  the  plate  by  addine;  small  washero 
of  the  right  thickness.  A  huf -round  hollow 
can  be  xniade  in  the  iimer  edge  of  each  strip 
near  ^e  middle,  which  touones  the  work  so 
as  to  giye  a  greater  bearing. 

In  this  method  the  three  strips  should  form 
an  infinity  of  equilateral  triangles,  the  bases 
of  which  are  horizontal.  Two  of  the  three 
strips  can  be  joined  like  the  joints  of  com- 
passes, and  the  thirdi  which  inakes  the  base 
of  the  triangle,  left  free.  In  this  case  the 
base  of  the  triangle,  instead  of  being,  as  in 
the  other  case,  downwards  nearast  the 
poppet,  is  placed  in  the  contrary  position — 
that  is  to  say  upwards.  In  this  manner  a 
crossing  of  the  strips  is  ayoided,  and  the  two 
small  bolts  at  the  top  are  the  only  ones 
which  project,  and  these  do  so  both  alike. 
If  these  three  strips  are  req^uired  to  toudi  at 
the  shoulder  of  the  work,  this  may  be  accom- 
plished by  adding  a  small  projection  to  the 
nrst  and  second  strips  at  those  parte  where  a 
slight  curyature  was  made.  The  projection 
win  be  iin.  on  the  first  strip  and  Ain.  on  the 
second. 

Figs.  96,  97,  98,  and  99  show  this  adjust- 
able support  and  the  parts  which  compose  it. 
As  has  already  been  said,  this  appliance  is 
susceptible  of  simplification;  but  it  is  de- 
scribed so  as  to  leaye  nothing  unknown  to 
the  amateur.  It  is  posdble  that  by  splitting 
two  of  the  three  strips  in  their  thickness, 
and  making  them  cross  one  within  the  others 
instead  of  one  upon  the  othera,  greater  facili- 
ties may  be  obtained ;  but  this  is  onlj  a  sug- 
gestion. It  has  also  been  obseryed  that  t£e 
projecting  bolts  are  inconyenient ;  it  would 
be  better  to  countersink  them  flush.  In  this 
case  pressure  would  be  obtained  by  means  of 
a  screw  with  a  slitted  head  instead  of  a  nut. 

Toola  for  Borlnff  Wood. 

There  are  many  oases  in  which  holes  haye 
to  be  made  for  joining  pieces  of  work  to- 
gether, either  before  turning  them  or  after. 
For  this  purpose  a  brace.  Fig.  100,  is  indis- 
pensable. This  tool  need  not  be  described, 
as  it  is  well  known ;  it  holds  bits  of  all  sizes 
suited  to  the  uses  to  which  they  are  to  be 
put,  and  which  are  easily  found  at  the  tool- 
shops.  Holes  may  be  made,  especially  when  the 
wood  is  not  yery  thick,  ana  holes  of  small 
diameter  only  are  required,  with  gimlets,  an 
assortment  oz  which  can  be  seen  at  the  tool- 
shops.  These  tools  are  also  sufficiently  well- 
known  not  to  need  description  here ;  it  will 
be  suffident  to  say  that  all  sizes,  from  the 
largest  to  the  smauest,  should  be  had. 

Nothing  further  will  be  said  about  tools 
suited  f  or  Doring  wood,  because  those  which 
are  not  spoken  of  here  are,  properly  speak- 
ing, tools  for  the  ruiming  mandrel  lathe, 
and  the  names  and  descriptions  of  these  will 
be  giyen  later  on.  It  should^  howeyer,  be 
obseryed,  that  it  is  well  to  restrict  as  much  as 
possible  the  use  of  gimlets,  as  they  are  yery 
Hable  to  split  the  wood.  When  it  is  desired 
to  bore  into  a  plank,  the  centre-bit,  Fig.  101, 
should  be  used  in  preference.  With  this 
holes  are  made  perf  ectl^r  reund  and  fiat  at 
t^  bottom.  If  Doring  into  end  wood  it  is 
better  to  put  a  spoon-bit.  Fig.  102,  into  the 
brace.  The  drill-stock,  diown  by  Fig.  103, 
is  a  yery  conyenient  tool  for  boring  perpen- 
dicuhu:  holes  into  hard  substances,     llbia 
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will  be  foxther  noticed  vhen  gpeeking  of 
boring  iron,  and  of  ohTicks  for  Holding  dnlle. 
If  it  is  wished  to  mnke  a  large  tube,  the 
bole  is  first  bored  rery  small,  and  enlarged 
afterwards  with  pin  oentre-bits  like  Fig.  104. 
Hie  largest  of  these  are  made  of  wood,  with 
two  lateral  steel  blades,  each  shazpened  to  a 
oatting  edge  (see  Fig.  105).  It  ehonld  be 
stated  that  a  piece  of  ronnd  boxwood  fur- 
nished with  these  two  lateral  blades  makes 
an  excellent  bit  haying  a  central  sniding 
pin  for  boring  large  tubes,  fishing  rods,  &o. 

Tools  for  Tiuminff  on  the  Dead- centre  Lathe. 

The  gouge,  Fig,  106,  is  beyond  a  doubt  the 
foremost  amongst  the  tools  used  by  the  turner 


for  all  kinds  of  woods,  because  it  is  with  the 
gouge  that  they  ^  are  roughed  out.  Its 
perfection  consists  in  the  correctly  hollowing 
out  the  channel,  reeularly  and  smoothly,  so 
that  the  beyd,  which  is  underneath,  and 
which  abuts  ajg^ainst  the  channel,  makes  the 
cutting  edge  ox  a  regular  half -circular  form. 
There  should  be  in  the  workshop  not  only 
gouges  of  different  sizes,  from  §m.  wide  to 
the  smallest,  which  are  less  the^  ^in.  wide, 
but  eyen  gouges  of  the  same  size  hayine 
cutting  edges  more  or  less  acute,  as  the  wood 
to  be  operated  upon  is  softer  or  harder. 

The  double-beyelled  chisel,  Fig.  107,  seryes 
to  obliterate  the  hollows  left  by  the  gouge, 
and  to  Bmo<^  the  work.    Its  catting  edge  is 


obtained  by  the  meeting  of  two  long  beyelj 
It  is  necessary  to  haye  a  oeitain  ouantity  of 
these  of  different  widths,  from  l|in.  to  im* 
The  illustration  sufficiently  shows  the  shape 
they  should  be. 

Note.— It  should  be  here  obseryed  thw 
modem  practice  makes  the  double-beyeUed 
chisel  for  wood-turning  with  its  edge  ob- 
liquely across  the  blade  forming  angles  oi  ■ 
about  70^  and  110*  with  the  parallel  sides. 
It  is  ground  with  a  beyel  on  bothfacM  to 
form  ike  cutting  edge  in  the  centre  of  its  ^ 
thickness,  and  it  is  for  the  sake  of  greater  < 
conyenience  in  holding  the  tool  to  the  ^*  i 
that  the  cutting-edge  stands  obliquely.    *^  j| 
edge  is  occasionally  ground  square  across* »» 
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flhown  in  Fig.  107  ;  but  the  oblique  edge  i^ 
iar  more  general  and  oonvenient. 

Tke  gouge  and  the  double-bevelled  chisel 
«re  the  only  tools  to  be  regarded  as  indie- 

Snsable  for  turning,  if  this  is  considered  as 
)  art  of  cutting  wood  circularly.  After 
these  tools  come  others  which  do  not  cut, 
Imtonly  scrape,  viz.  :  — 

The  sinele-Deyelled  chisel,  Fig.  108,  is  a 
tool  used  for  turning  hard  woods.  Its  bevel, 
which  forms  an  angle  of  30"  with  the  side, 
should  be  ground  very  straight.  They  are 
made  of  widths  from  ^in.  to  lin. ;  but  the 
floiall  ones  to  be  sixonger  should  be  ground 
edjeways  of  the  tool,  because  they  are  used 
chiefly  to  make  little  square  grooves  in 
ftnight  parts. 

The  Darting  tool,  Figs.  109  and  110,  can 
be  Tued  in  the  same  cases  as  the  preceding. 
Ita  principal  object  is  to  make  deep  grooves 
in  the  wood,  so  as  to  cut  it  apad;,  and 
from  this  it  should  withstand  even  greater 
lenstanoe,  and  it  should  always  be  ground 
Dinoways  of  the  tool.  The  thickness  should 
iltrays  diminiah  toward  the  handle,  so  that 
the  tool  should  not  wedge  in  the  work.  Not- 
withstanding its  slimness,  its  strengh  is  pre- 
«ryed  if  care  is  taken  to  leave  it  sufficiently 
wide  on  the  edge. 

The  point  tool.  Fig.  Ill,  serves  chiefly  for 
onoothmg  hardwoods,  for  cutting  by  an  acute 
groove  two  pieces  which  are  to  be  separated, 
«r  for  hollowing  between  the  members  of  a 
moulding.  The  point  tool  is  ground  to  a 
Toj  acute  point  formed  by  the  meeting  of 
tfo  bevels  commencing  at  me  breadth  of  the 
tool,  and  both  terminating  at  the  end  in  such 
a  way  that  it  cuts  not  omy  with  the  point,. 
hot  with  the  side  of  each  bevel  also.  !niis  is 
conyenient  when  it  is  wished  to  round  off  a 
monLUng  which  has  been  first  traced  with 
the  point.  There  should  be  a  certain  quan- 
titj  of  point  tools  of  various  widths,  and  with 
the  points  more  or  less  elongjated.  Care  must 
be  taken  to  preserve  sufficient  strength  in 
the  amall  ones  that  they  are  shaped  and 
^usd  edgewajs  of  the  blade,  as  hias  been 
ilated  in  speaking  of  the  parting  tool. 

The  Bound-nose  Tool  (Fig.  112).  It  is 
^rften  wanted  to  cut  out  hoUows  of  au  curva- 
tures in  woods  that  offer  too  ^reat  a  resist- 
anee  to  the  gouge,  and  in  this  case  there 
ibiild  be  provided  several  round-nose  tools, 
<A  different  curvatures  and  lengths,  for  all 
the  places  where  they  may  be  necessary. 
This  tool  should  have  a  cutting  edge  ground 
to  a  lather  blunt  bevel.  It  is  apparent  that 
tune  very  narrow  ones  are  wantea  to  cut  out 
Qtnow  grooves.  These  should  be  made  on 
«lgB  80  as  to  give  them  by  a  great  thickness 
vnat  they  need  in  breadth.  In  regard  to 
tbeae  the  method  of  narrowing  should  be 
^baerred,  which  has  been  indicated  in  speak- 
ozof  parting  tools  and  of  point  tools. 
,  The  boring  tool.  Fig.  1 13,  is  principally' 
Qttended  for  use  with  the  boring  colliu: ;  it 
^  two  bevels  inclined  one  to  the  other :  one 
^  the  cutting  edge  on  top  at  its  front 
put  where  tiie  tool  is  placed  upon  the  rest, 
tod  the  other  is  below,  so  that  the  top  edee 
cotB  when  the  work  descends,  and  the 
bottom  edge  performs  the  same  function 
^'Iwnthe  work  ascends.  In  this  way  one  is 
Wxed  of  boring  straight.  This  boring  tool 
^very  good  for  hard  woods,  and  for  ivory : 
for  broods  it  is  dipped  into  grease,  and  for 
iVQjT  it  u  dipped  ii^to  water. 

ue  aide  tool,  Fig.  114,  has  its  principal 

^^0%  edge  on  the  side  of  the  tooL    The 

V0  herel  must  be  made  to  the  left  with  the 

pteetcare,  and  above  all  quite  straight. 

1«  edge  at  the  end  should  make  a  sligntly 

-  *^  u^le  with  that  of  the  side,  so  that 

'  ^«n  hollowing  work  which  should  be  square 

||*«e  bottom,  a  tight  angle  maw  be  insured. 

^ftre  of  all  wid^,  £om  about  ^in.  up 

*^  Xho  nda  bevel  is  from  2in.  to  6in. 

H^oathe  cutting  edge,  care  being  taken  to 

Jw  tWa  edge  project  slightly  from  the  body 

u|  iib-topl  is  alao  made  in  the  way 


shown  by  Fig.  115,  which  is  useful  in  certain 
circumstances  when  the  one  just  spoken  of  is 
inadequate. 

The  double  side  tool  or  fiat  tool  (Fig.  116) 
is  a  very  handy  tool  in  numberless  cases — it 
cuts  on  both  sides  and  at  the  ends.  It  is 
very  difficult  to  grind,  particularly  on  the 
grindstone,  because  its  perfection  consists  in 
mat  the  side  bevels  shall  be  very  straight, 
without  the  least  inequalitjr,  for  its  principal 
use  is  to  bore  things  whidh  have  a  cover, 
such  as  needle  cases.  If  after  tumins;  the 
neck  with  the  end  bevel  the  side  bevels  are 
used  to  bore  the  needle  case,  the  least 
inequality  wiR  render  the  work  imperfect. 
As  to  width  and  length,  the  double  side  tool 
is  the  same  as  the  side  1|>ol.  It  should  be 
observed,  however,  with  regard  to  the  former 
that  as  its  shape  tends  to  weaken  it,  it  is  well 
not  to  make  the  smallest,  except  on  edge. 
This  tool  is  not  absolutely  necessary—it  is 
described  in  deference  to  custom ;  but  it  may 
be  observed  that  l^e  side  tool  absolutely 
fulfils  the  same  purpose. 

All  these  tools  are  shown  in  the  figures 
reduced  somewhat  from  their  natural  size. 
The  bevels  are  diown,  and  independently 
of  having  shown  the  tools  in  each  case  as 
seen  from  the  top  and  the  bottom,  their 
thickness  has  also  oeen  illustrated  when  this 
has  been  useful  to  make  them  understood. 

All  these  tools  are  those  which  should  be 
specially  used  for  turning  on  the  dead-centre 
lathe  and  with  the  boring  collar ;  but  there 
are  still  many  others,  the  use  of  which  is 
indispensable  for  tumin|;  on  the  running 
mandrel  lathe.    Descriptions  of  these  will  be 

£*  ven  when  speaking  of  the  running  mandrel 
the.  Old  catalogues  include  many  other 
tools,  but  it  has  not  been  thouffht  necessary 
to  speak  of  them.  Most  of  tnem  are  but 
show  furniture,  rendering  no  service,  and 
causing  trouble  to  keep  dean.  The  tool 
dealers  have  had  their  reasons  for  augment- 
ing the  number,  but  notwithstanding  all  the 
wish  I  have  to  be  agreeable  to  them,  I  can- 
not allow  myself  to  draw  mv  readers  into 
useless  expense.  If  they  find  cases  where 
the  tools  indicated  are  insufficient,  they  will 
know  how  to  make  for  themselves  those 
which  they  need. 

(2b  be  continued,) 


HOW  TO  MAKE  A  YIOLOT.-V.* 

By  W.  PxoxxRXXo. 

On  Tone   Production. 

I  WILL  now  aseixme  that  the  inatrament, 
though  unvamiahed,  or,  as  it  ia  technically 
termed,  *']n  the  white,*'  xa  ready  to  be  etrung 
up  to  pitch.  As  I  have  already  remarked,  I 
bBlieve  that  the  **  old  masters"  had  a  very 
simple  mode  of  arriving  at  the  *'  proper  lialance 
of  equilibrium,"  as  it  haa  been  caUed — by  Fetia, 
I  think  —  and  that  there  waa  not  quUe  that 
amount  of  scientific  measuring  and  calipering 
which  most  writers  on  the  subject  would  have  us 
believe.  That  it  is  absolutely  neceaaary  to  have 
a  *' balance  of  equilibrium,"  or,  in  other  words, 
that  the  back  and  belly  shall  have  an  appropriate 
relation  of  substance,  there  cannot  be  a  question ; 
but  no  two  pieces  of  belly-wood,  even  from  the 
same  tree,  were  ever  known  to  produce  exactly 
the  same  tone,  however  accurate  the  gauging, 
and  I  therefore  offer  the  theory  that  what  waa 
considered  the  finest  tone  waa  arrived  at  by 
trying  the  imtruments  be/ore  they  were  vamisfied. 

The  makers  probably  left  the  back,  aa  I  have 
directed  you  to  do  in  the  case  of  your  experi- 
mental fiddle,  very  thick  In  the  centre,  and  then, 
after  etringing  up,  reduced  the  thickneea  with  the 
scraper,  testing  tne  tone  frequently  as  they  pro- 
ceeded. Inthecaaeoftheinstrumentyouhaveaofar 
completed,  you  will  observe  on  trymg  it  that  the 
tone  iriU  be  dull,  or  *'  sleepy "  ;  but  if  you 
operate  slightly  on  the  back  with  a  sharp  scraper 
you  will  find  the  tone  improve  in  a  remarkable 
manner.  When  yon  have  worked  a  short  time 
at  the  middle  of  tiie  back,  alternately  with 
scraper  and  glass-paper,  so  as  to  maintain  a 
amooth  and  legalar  oontour,  and  having  care- 


fully observed  the  alteration  in  the  character  of 
the  tone,  you  may  operate  cautioualy  all 
round  the  flanks,  more  particularly  the  waist- 
curves  and  across  the  comers.  Take,  how* 
ever,  very  UtUe  from  the  part  immediately  below 
the  ne(^-block,  as  if  you  get  the  wood  too  thia 
there  the  whol^thing  will  be  spoilt,  and  you  will 
have  to  make  a  new  back.  It  is  just  possible 
that  Uie  belly  may  be  aliffhtly  too  thick, 
as  the  necessary  gauge  depends,  aa  be- 
fore mentioned,  so  much  on  the  nature  of 
the  belly -wood  used.  In  thia  case  you  may 
glass-paper  very  slightly  round  the  flanks  from 
the  purfling  inwiurda  for  a  breadth  of,  say,  Jin. 
to  }in.  keeping  the  surface  quite  amooth,  so  as 
not  to  leave  the  semblance  of  a  ridge.  The  more 
paina  you  take  in  the  matter  of  alternate  scraping 
and  trial  of  the  tone,  the  more  satisflactory  wiU 
be  the  result,  and  you  will  find  that  you  can  get 
almost  any  kiud  of  tone  you  choose.  Do  not, 
however,  attempt  too  mnch  with  your  first  ex- 
periment. When  you  have  arrived  at  a  round, 
free,  and  at  the  time  eolid  tone,  stop  instantly. 
Another  touch  of  the  scraper  might  go  too  Isr, 
and  although  there  is  auch  a  thing  aa  "  thicken- 
ing up"  the  wood,  it  is  most  objectionable,  and 
decidedly  unscientific 

I  have  long  been  under  the  limpression  that  it 
waa  by  some  such  simple  means  aa  this  that  the 
<*old  masters"  reached  that  excellence  of  tone 
which  distingfuishes  most  of  their  instruments, 
and  that  the  **  profound  knowledge  "  credited  to 
them  with  such  a  halo  of  mysttfy  waa  so  muoh 
moonshine.  Stradivarius,  for  instance,  could 
hardly  have  foreseen  that  hia  violins  would  in  a 
couple  of  centuries  fetch  £1,000  or  more  a-piece, 
ana  certainly  could  not  know  that  some  more 
skilful  maker  would  not  soon  succeed  him. 
Guameritts  del  Jesu,  too,  waa,  judging  by  some 
of  his  productions,  apparently  not  working  sole^ 
for  &me  or  posterity ;  but  xoainly  for  the  brea^ 
cheese,  and  macaroni  of  the  period.  And  aa  we 
learn  that  Stradivarius  got  only  about  £i  for  a 
violin,  supernatural  guts  were  hardly  to  be 
expected,  or  were  very  badly  paid  for.  Hia 
excellence  was,  it  is  more  reasonable  to  surmise, 
the  outcome  of  especially  fine  wood  and  very 
careful  workmanship,  coupled  with  some  easy 
and  simple  way  of  adjusting  the  thicknesses  of 
back  and  beUy,  such  aa  I  now  suggest.  Doubt- 
less the  fact  that  his  productions  now  command 
larger  sums  than  tiiose  of  any  other  maker  is 
owing  to  the  accident  that  a  still  better  operator 
did  not  follow  him;  but  this  is  a  matter  of 
which  he  could  not  have  had  cognisance. 

The  foregoing  theory  is  to  a  certain  ezteot 
confirmed  by  ud^  I  have  observed  in  old 
violins  in  a  state  of  purity — ^that  is,  instruments 
which  have  palpably  not  been  tampered  with. 
Many  of  them  have  evidently  been  varnished 
after  the  Jinyerboard  hoe  been  put  on  ;  othera  are 
found  to  have  been  worked  remarkably  thin  in 
the  waist  curves  of  the  back — so  much  so  aa  to  be 
partly  transparent  when  held  before  a  strong 
light,  and  a  does  examination  leads  one  to  the 
conclusion  that  audi  thinness  has  been  produced 
from  the  outside — ergOy  before  the  fiddle  was 
varnished. 

Havii^,  some  years  ago,  come  to  this  con- 
clusionTl  set  to  work  to  test  it,  and  have  made 
fiddles  of  various  ahapes — one,  for  example,  in 
which  the  belly  was  perfectly  flat,  and  another  in 
which  the  intide  of  the  back  was  left  absolutely 
level  as  it  came  from  the  saw,  without  even 
having  been  acraped.  The  contour  was  given  to 
the  outside  only,  the  reduction  for ''  equilibrium '' 
beiag  attained  by  the  scraper  after  the  fiddle  waa 
strung  up.  Each  expeziment  resulted  in  the  pro- 
duction of  what  is  recognised  as  a  *' matured" 
tone,  and  the  evidence  is  apparently  conclusive  that 
such  result  is  attributable  to  the  '*  proper  balance 
of  equilibrium "  having  been  obtained  in  the 
manner  indicated. 

The  more  this  point  is  studied,  the  more  it 
will,  I  think,  be  seen  to  be  feasible,  and  I 
shall  be  exceedingly  glad  to  hear  of  any  experi- 
mmts  which  may  be  made  by  amateurs  who 
try  this  mode  of  procedure.  The  result  need 
not  detract  one  whit  &om  the  esteem  with  which 
the  *  *  old  masters"  are  regarded,  beoauae  there  will 
always  remain  their  glorious  and  unapproachable 
varnish  to  keep  them  at  the  top  of  the  tree  ■ 
unless,  by  the  way,  **  some  other  fellow*'  should 
settle  that  point  in  an  equally  summary  and 
cold-blooded  manner. 

An  interesting  fact  recently  related  to  me  by 
Kr.   Laurie,   tne   well-known   connoiaajsnr  of 
Glasgow,  goes  to  prove  more  ooncliisiv* 
anywing  I  had  pievionalj  haiid»  that 
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really  nothmg  nocanny  aTioQt  the  two  or  three 
chief  maken  of  Cramona,  but  that  they  obtained 
their  eminently  utiifact<»7  r«aa1ti  bf  Mme  inch 
jaoeoBl  BB  the  one  I  am  promulgatieg.  When  in 
Faria  on  one  oocaaion  Mr.  Liorie  hod  in  hi* 
1  four  "  Strada,"  two   of   which  hod 


.0  a  baain,  aa  shown.     In  thia  way,  aa  before, 
angmentation  in  the  weight  t*kei  pUce,  and  a 
viiibie  change  i>  al»a  effected,  tu  evidenced  by 
the  lime-water  turning  milky  oi  turbid. 


pMticalaT  view  of  aacertaining  whether  there ' 
any  tnttlt  in  Uw  etorie*  oonitantiy  r«produc«d  in 
fiddle  literature,  aa  to  the  extreme  accuracy  of 
xanging  on  the  part  of  the  Italian  mahsn. 
Xhe  indmmenta  were  calipered  with  great  cue, 
and  it  waa  found  that  there  waa  not,  by  any 
meana,  such  accuracy  in  the  workmanihip  aa  had 
alwaya  been  euppoaed.  Indeed,  in  the  back  of  one 
of  Ute  previouaty  unopened  ins^iimenta,  and  in  the 
bally  of  the  oUier,  were  aereral  gouge-marks, 
which  had  not  even  been  icraped  down  !  Thii 
waa  a  reTcIation  to  the  examiners,  who  were 
probably  thereby  left  in  greater  doubt  than  ever 
aa  to  the  meana  to  an  end  by  which  the  old 
makara  operated.  Bat  it  waa  jnit  the  reaclt 
which  it  delighted  me  to  learn,  aa  it  farther 
confirmed  the  opinion  I  had  long  before  formed, 
and  which  I  have  now  offered  in  these  columns. 
There  are  many  excellent  amateur  Tiolin  makers 
in  thia  country,  and  I  would  suggest  that  they 
may  canj  oat  tome  interesting  experiments, 
and  attain  some  good  effects,  by  giving  this 
plan  a  trial.  If,  after  having  done  so,  they 
will  communicate  the  results  to  the  Enolibu 
MiCHAMC.  I  venture  to  think  that  a  certain 
amount  of  instructive  matter  may  be  evolved. 
which  will  tend  to  improvement  in  the  art  of 
violin  oonatmction,  and  which  even  the  pro- 
tesaional  maker  may  deem  not  unworthy  of 
attention.  The  more  tree  and  unfettered  the  ex- 
perimentalist may  be  from  all  preconception  aa  to 
what  moat  be  done,  or  what  left  undone,  the 
more  valuable  will  be  the  issue  of  hia  reaearch. 

It  i«,  of  course,  not  to  be  denied  that  the 
vamiah  of  a  violin  haa  a  certain  amount  of 
influence  on  the  tone,  and  it  is  therefore  all  the 
■lOre  desirahls  that  the  ioatnuaent  shootd  be 
brought  up  to  the  best  possible  condition  of 
leaonance  Wore  the  varnish  is  applied.  The 
tone  of  a  new  fiddle  is  invariably  very  "  free" 
before  it  is  varnished,  and  care  shoold  there- 
fare  be  taken  to  select  a  coveiini;  which  will 
interfere  with  that  freedom  in  the  least  pos- 
aible  degree.  The  hard,  Qinty  spirit  varniah 
of  the  modern  cheap  violin  is  usually  accom- 
panied by  a  hard,  flinty  tone,  whereaa  thoie 
coTered  with  on  oil  varnish,  in  which  aoft  and 
ebatic  gnms  have  been  disaolved,  will  have  a 
different  voice  entirely.  It  may  be  taken  for 
granted,  however,  that,  though  the  Qinty  varnish 
will  spoil  a  good  violin,  the  finest  varnish  pro- 
curable, even  were  it  pouible  to  rsprodnce  that 
of  Btndlvarios,  wooJd  not  transmute  a  bad 
inatrument  into  a  ^ood  one.  Wherefore  it  is 
eminently  desirable  that  the  amateur  should 
a^re  no  pains  to  bring  his  work  up  to  the  highest 
pitch  of  perfection  behire  he  apphea  tke  varnish. 

I  purpose  saying  aomething  about  vamiahea  in 


combustible  bodiea  with  the  oxygen  of  the  air. 
We  must  not  suppose,  however,  that  when  a 
body  bums,  flame  is  always  the  result.  For 
example,  when  iron  is  exposed  to  moist  air 
or  earth,  it  rusta,  or,  in  chemical  lon^ige, 
oxidises — that  is  to  say,  a  compound  is  formed 
consisting  of  iron  chemically  united  with  oxygen 
This  union  of  iron  and  oxygen  is  just  aa  much  a 
prooeea  of  combuation  as  waa  the  case  with  the 
burning  candle.  It  is  possible  to  modify  the 
state  of  affairs  so  aa  to  mue  even  iron  bum  with 
irilliance ;  thus,  heat  a  piece  of  iron  wire  in  the 
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CHEKISTBT  FOB  STI7DENI8.-II. 

By  JoHX  Mills. 
Authorof  "Alternative  Elementary  Cheniistt7,"£o. 

THB  reader,  on  referring  back  to  our  flrat 
article  (Sept.  11,  I99I,  No.  1381,  page  51, 
of  the  "  E.M."),  will  find  that  at  the  flnuh  we 
were  discusaing  the  indestructibility  of  matter. 
We  inoved  conclusively  that  an  actual  increase 
in  weight  takes  place  when  a  candle  bums  in 
air.  The  popular  belief,  therefore,  which  obtains 
among  the  mosses  aa  to  the  possible  annihilation 
or  destruction  of  tangible  bodies  is  fallacious  and 
delittiTe. 

By  arranging  oxa  burning  candle  ai  shown  i 
Kg.  II,  we  may  collect  the  products  of  con 
bnstion  aeparately.  For  thia  pnrpoee,  from  _ 
glaaa  rod  held  by  a  clamp  on  the  retort-stand,  is 
suspended  a  V-tube  containing  calcium  chloride, 
to  absorb  the  water;  a  large  teat-tube  holding 
lime-water  to  imbibe  the  carbon  dioxide  :  and  a 
wide  tube  is  fitted,  asindicated,  with  a  short  tube 
paaaing  through  a  cork,  to  admit  air,  while 
another  tube,  aiao  passing  through  the  cork,  and 
drawn  out  to  a  Sue  jet,  is  connected  to  an 
ordinary  gas-jet  by  an  mdiombber  tuba.  The 
gaa  is  first  lit,  and  then  the  cork  adjusted,  while 
the  products  nf  combuation  are  aspirated  for- 
ward by  running  water  tnm  a  tubulated  boUle 


readily  aa  the  latter  burnt  in  air.  We  Qaa 
learn  that  the  tenna  "  annitulilU"  and  "tuf. 
ptritT of  combulim"  are  iatArohangtable. 


and  interesting  is  the  remarkable  development 

of  heat  which  often  takes  place.    It  is  altt^eths 

itrary  to  the  popularly-received  opinioui,  but 

"   '         '      I,   that  by  the  bringing  ii" 

'  certain  oold  bodies  a  temp 

..,        above,  that  of  boDing  «.._ 

may    be    attained.     In  lighting   a  mstch,  for 

'     "  'snecewory  tobingittotheignitiiif 

jana  of  friction  :  no  such  ap[iarmt 

.  .^ of  energy  for   the  development  of 

heat,  however,  ia  ret^uired  when  chemical  action 
takee  place. 
Put  some  pieces  of  quicklime  in  a  baan  and 
lur  cold  water  upon  them.  Soon  the  lima 
fiegina  to  crock  and  crumble,  and  the  heat  evolved 
ia  evidenced  by  the  abundant  formation  of  steam 
(Fig.  14),  as  well  as  from  the  fact  that  the  hns 


The  highly- inoreased  temperature  thus  obtained 
enablee  the  metal  to  combine  readilv  with  oxygen, 
and  beautiful  scintillations,  orsporka,  are  thrown 
off  plentifully. 

Fortunatefy,  it  ia  within  our  power  to  reverse 

the  usual  state  of  things;  in  other'words,  we 

r  cause  air  to  bum  in  coal-gas.     To  do  this 

ordinary  glass  chimney  is  provided  at  ita 

lower  end  with  a  cork  and  twi  glsas  tubes  (Fig- 


gauze  is  fitted.  Coal-gas  is  passed  from  an 
ordinary  gaa-jat  through  an  indiambber  tvbe 
into  the  glaaa  ohimnay  till  all,  or  nearly  all,  the 
air  ia  expelled.  A.  light  ia  then  applied  over  the 
wire  gauze  to  ignite  the  eac^iing  gaa,  and  then, 
on  inlrodaoiDK  a  bnming  taper  into  the  tube  A, 
the  air  takee  fiiF,  and  bums  in  the  coal-gas  juit 


feels  hot.    Whence  ct 


I  this  heatf    Wsmay 


that  it  ia  mainly  due  to  the  gi«at  suergy  tn 
chemical  combination  between  the  two  bodil^ 
water  and  lime ;  and  that  it  may  alao  be  putlf 
owing  to  the  water,  on  entering  ii^  combioatiin, 
having  given  oat  heat  in  piunng  from  the  A* 
to  the  lotid  itatt. 

A  still  more  striking  com,  perbapa,  bearing  ni 
this  point  ia  obaervable  when  strong  Bolphnnc 
add  and  water  are  carefully  mixed  ir   "-"  '^''' 


1  tluooti. 


qnantitaea  have  been  thai  brought  togethsr,  * 
will   be    found   that   the   tamp«ratui«  ot  "* 
mixtnre  is  so  high  that  the  containing    "*'! 
con  Bcareely  be  held  in  the  hand.    Put  a  cmU 
quantity  of  ether  in  a  test-tube,  provided  "lU" 
cork  and  delivery  tube  drawn  out  to  a  Wis  J^ 
The  sulphuric  acid  should  be  slowly  poured  doi 
a  glaaa  rod  into  the  water,  care  being  tsKsn 
stir  well  from  time  to  time.     Wa  wouU  <^^ 
reader  to  bear  this  caution  in  mind,  as 
accidents   sometimea   oocor   by   the  int 
mixing  of  the  two  liqnida.     when  aboot  e^t 
Fig.  IS,  and  than  place  the  tube*  in  the  m^ 
liquida.     By  this  means  the   ether   is   ™™" 
boiled,  and  the  isauiu^  vapour  ""■T  '*   - 
the  luminous  flame  bemg  augmented  the ' 
the  tube  ia  placed  in  the  Squid.    ^^L  -  ,, 
evolution  of  heat  is  commonly  expressed  DT  '^J^ 
ing  that  iulpburic  add  haa  a  powerful  fl/"''*^ 
'  water-     Yet  inch  an  eiplamtior,  olthongh 
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u  lu  u  it  goes,  ii  onlv  a  bald  lUtement,  and 
girM  lu  but  B  faint  idea  o(  ths  real  state  of 
iSain.  Ths  iimate  Datore  of  chomical  afficit;  a 
DM  of  the  mjitfliiei  ol  the  sdeQce  of  chemistry. 


Each  portion  of  matter  in  the  bonndlea* 
nmrene,  according  to  the  law  of  gravilatiaH, 
■urt*  »D  infloence  ovar  aTery  other  portion,  that 
i>  to  mj,  all  the  aeparate  putiolea  attract  and 
an  attracted,  no  matter  howerer  far  they  may 
be  tram  each  other.  We  may  ralae  a  atone  from 
(h«  ground,  bnt  immsdiately  the  itons  is  released 
bom  the  hand  the  earth  dram  it  to  itself.  We 
koow  that  the  aun  ia  a  tremendous  distance  away 
fnm  ua,  yet  his  light  and  heat  remind  ns  every 
day  of  his  aiiitenoe.  A  magnet,  when  brought 
vithin  *  short  distance  of  a  piece  of  soft  iron, 
will  lift  or  draw  the  latter  to  itself.  In  libe 
Bumsr,  if  a  stick  of  sealing-wai,  or  a  strip  of 
nlcanite,  be  mbbed  with  d^  flanjiel,  and  uieD 
{msnited  to  a  wooden  lath  suspended  ^  a  silk 
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Ttvilation,  heat,  and  electridty,  then,  do  not 
iqoirs  bodies  to  be  ia  doae  proximity  in  order 
ttat  Uuir  effects  may  be  rendered  visible.  Not 
K  in  the  case  of  chemical  action.  Tartaric  add 
uid  aodiom  carbonate  may  be  gronnd  to  fine 
piwder.  and  mixed  intimately ;  bat  even  after 
Ibe  Ispce  of  many  yean  it  will  be  found  that  no 
^emical  change  has  been  ejected.  The  contact 
it  sot  close  enaogh.  QisBolve  some  tartaric  add 
ia  water,  and  pour  the  solution  thua  obtained 
nfoa  wnne  sodioin  carbonate.  A  vigoroos  efier- 
TCMence  at  onoe  takes  place,  due  to  the  escape 
at  mrioMie  amd,  whioh  ahowt  eonclusirely  that  a 
ndical  ebaoge  haa  taken  place. 

Another  ramarkable  illusbitioa  of  this  pecn- 
lar  feature  of  chemical  octiou  may  be  carried 
Mufollowe:  Mix  together  equal  weights  of 
ptanam  chlorate  and  sugar ;  after  each  of 
tbsM  iubstaiices  bos  been  previously  grouad  to 
(owder  in  a  moitar,  place  the  mixture  ou  a  tile, 
tlwa  maUten  a  gloas  rod  with  strong  sulphuric 
idi,  sod  place  it  as  near  to  the  mixture  as 
pMoble  without  actual  contact.  No  change 
MMrs.  Now  touch  tiie  powders  wiUi  &e 
■wotetied  rod.  This  time  a  brilliant  and  rapid 
cMiboMion  of  the  mixed  powders  will  take 
flace.  Theee  and  similar  experiments  natu- 
■•lljlead  OS  to  the  conclusion  that  the  neces- 
Miy  does  contact  of  bodies  required  to 
Wag  about  chemical  change  is,  in  a  general 
*>y,  obtained  only  by  rendering  one  or  more  of 
tiba  bodies  liquid  or  gaoeoug. 

Ohange  of  Form  and  Ooloor. 
It  is  often  asid  that  ' '  fact  is  stranger  Uian 
Iition."  Yes;  we  are  prepared  to  aolemnly 
affina  that  our  favourite  sdence  afiords  ample 
poet  ol  thia  statement,  and  that  the  invisible 
power)  of  nature  find  n  medium  or  agent  in 
(IwBueal  change  for  produiHog  the  most  enchant- 
ing sad,  apparently,  supernatural  effects.  No 
naitt,  then,  that  the  tniuitiani  of  the  olden 
fanaa,  and  the  votaries  of  the  "Black  Art" 
ttsdd  have  had  such  a  power  over  the  minds  of 
tbaii  ontanght  brethren. 
DiMolre  a  few  graias  of  patatiium  iodidt  ii 

water  ocntained  in  a  test-tube ;  in  another  por. 

Bm  of  water  dissolve  a  pinch  of  mercurit  chlnridt 


using  a  separate  test-tube — a  clear,  colourless 
solution  is  lormed  ia  each  case.  Now  pour  a 
little  of  dther  solution  into  a  third  test-tube,  and 
tbea  add  about  an  equal  quantity  of  the  other 
solution — a  finely-divided  solid  (^fTtcipitaU)  of  a 
bright  scarlet  colour  separates.  Add  a  further 
quantitv  (txeeu)  of  either  of  the  solutions — say 
mercuric  chloride  l  the  red  precipitate  dis- 
appeara,  but  may  be  brought  back  again  by 
pouring  in  more  of  the  potassium  iodide  aolution. 
The  intelligent  reader  of  the  Exolish  Mi- 
cuAKio  will  probably  ask  hioiselt  questions 
similar  to  the  following : — Wbat  is  the  red 
substance?  Why  does  it  thus  become  visible  at 
one  moment,  and  disappear  or  slip  away  from  us 
the  next  f  Whence  oomes  the  scarlet  hue,  seeing 
that  the  liquids  employed  are  devoid  of  colour? 
We  answer:  (1)  Ilie Wght-oolouredpredpitate 
is  a  new  chemical  compound,  which  has  been 
formed  1^  an  interxJiange  ol  the  constdtuants  of 
the  original  aubstancea — mercuric  chloride  and 
potassium  iodide.  (S)  This  new  substanoo  dis- 
solves in  either  a  solution  of  mercuric  chloride, 
or  a  solution  of  potassium  iodide.  (3)  The  new 
oompomd  possesses  the  property  of  reflecting 
only  red  rays  of  light.  The  reader  will  be 
better  aUe  to  t^tedate  these  explanations  later 
on,'  when  we  have  entered  into  a  more  detailed 
account  of  the  nature  of  ohsmical  clunge. 

Ths  student  will,  perhaps,  be  still  more  im> 
pressed  with  the  peculiar  qoalities  of  ohemical 
change  by  the  following  experiment : — Nearly 
fill  two  tumblers  witli  distilled  water,  and  put 
into  one  of  the  tninbdeis  a  pinch  of  salt,  not  so 
much  as  would  impart  a  saline  taste  to  the  liquid. 
Now  add  a  drop  or  two  of  rilcrr  nilrati  {lunar 
Mmttie)  solution  No  change  will  take  place  in 
the  case  of  the  distilled  watar ;  but  in  that  hold- 
ing salt  in  solution  a  characteristic  white  curdy 
precipitate  forms  consisting  of  mlver  chloride- 
Pat  a  small  quantity  of  ammonia  solution  into 
a  gas-jar,  oover  with  a  glass  plate,  and  shake  up 
vigorously ;  now  pour  the  solution  out,  and 
cover  again.  Take  another  gas-jar,  put  into  it 
some  hydrochloric  add,  and  proceed  as  before. 
Bring  the  two  jar*  month  to  mouth,  remove  the 
glass  coven,  and  observe  what  takes  place.  The 
white  doud  formed  is  a  new  solid  suDstanoa  in  a 
very  finely  divided  state,  and  is  termed  ammoi ' 
chloride,  popularly  known  as  »al  ammoniac. 

We  will  give  one  more  experiment  to  eluddate 
this  part  of  our  lubject  still  further,  becaose  it, 
as  well  as  those  which  have  gone  before,  may  be 
readily  performed  by  the  reader,  and  because  it 
is  our  settled  opinion  that  there  is  nothing  like 
successful  manipulatian  for  inspiring  a  real  love 
of,  and  interest  in,  chemical  sdence.  Place  a 
few  lumps  of  sugar  in  an  ordinary  tumbler,  and 
pour  in  suffident  strong  sulphuric  add  to  oover  the 
r.  The  Utter  vrill  soon  begin  to  blacken 
froth  up,  until  finally  a  loose  mass  of 
carbonaceous  matter  nearly,  or  entirely,  fills  the 
'Basel.  Sugar  contains  carbon  and  the  elements 
it  water,  and  the  latter  are  extracted  by  means 
if  the  acid,  dius  leaving  a  porous  mass  (^  carbon 

A  cweftti  performance  of  the  experiments  we 
have  described  in  this  artida  will  be  the   best 


knowledge,  and  we  can  promise  each  reader  of 
the  Bnolibh  AIscHAStc,  who  chooeee  to  follow 
the  advice  we  gave  in  our  first  artide,  that 
every  eaooeflsful  attempt  to  practically  establish 
~  trutii,  and  so  increase  his  knowledge  by 
lerdse  of  his  own  skill  and  obaervatian, 
ct  as  a  powerful  stimulus,  and  so  create 
an  eager  dedre  to  launch  out  into  deeper  waters- 
{To  bt  cmtintud.) 


trW  Bottle  by  msani  of  Pipstte. 
,  Canada  Balaam  in  Benzole ;  3,  Pipette ;  3,  Finger 
regulating  presure. 


called  the  hflnm.  If  ths  s.. 
attached  directly  to  ths  pUoenta,  it  is  sud  to  be 
sessile;  bnt  if  attaohed  by  a  stalk,  called  the 
f  onicolns,  it  is  termed  a^endicular,  or  stalked. 


?SACTICAL    HICROSCOPT  FOB 

STUDBHIS.-IV. 

By  Fbedbbick  Davis,  B-Sc. 
E  will  now  review  the  changes  which  the 
ovule  undergoes  afterfeeundBtion,notidng 


W 


cut,  an  outer  coat,  termed  the  primine, 

and  an  inner  called  the  secundine,  situated  in  the 
centre  of  wluch  we  have  the  nudeus,  the  pollen 
tube  entering  by  way  of  the  micropyle,  which  is 
an  opening  in  the  pnmine,  aheds  the  fovilla  upou 


germinal  cells  into  a  number  of  little  gramilBr 
bodies  takes  place,  the  plumule  and  radical  being 
formed,  joined  by  one  or  several  cells,  called  the 
tigeUus  or  neck,  and  the  ovule  is  thus  converted 
'nto  the  seed.  The  student  will  observe  tike 
imbryo  is  entirely  surrounded  by  the  endoepann. 
The  point  of  attachment  of  the  seed  to  the 


the  wppy,  we  shall  find  the  seeds  are  attached  t* 
the  noes  of  the  ovary — this  fOmi  of  plaoantatim 
is  laid  to  be  parietal ;  bat  if  we  """t"*  the 
fruit  of  the  cyclamen,  we  shall  find  the  seeds  an 


,-J 


; —  Figure  ahowing  Impregnatioa  of  Ovule. 
l,NucbuB;2,  Secundine;  S.Aimins;  f.Emtno 
Sac ;  £,  Oanninal  Cell ;   6,  Fosaman ;   7,  Polua 


.— Unre  ahowing  Developntent  of  Oetmlnal  OeO 


— Unre 
afterimp 


aftwlmpregnation. 

unattached  and  near  the  c«otie,  marely  lying  in 
the  pulpv  mass — thia  is  named  free  ceiUial 
placentation ;  whUst  in  aome  fruits  we  have  the 
seeds  attached  to  the  central  portion- 


termed  exile  placentatioa,  as  in  the  lily  and 
_._.!.      ^^  student  should  cut  and  monnt 
., .  each  varietv,  and  preserve  them  \rf 

mounting  In  Canada  balMm  in  place  of  water, 


campanula. 


then  applying  to  the  edgss  of  the  juncture  of  tho 
and  Qie  slide  a  solution  of  anhalte, 
oover-gUM  ia 


applying 

whidl  will  dry  and  r 
podtion. 

Air-bubbles  must  be  rigorously  excluded.  Ta 
preparing  the  Canada  balsam  a  little  can  ia 
necessary.  Obtainaboutanounoeinthesemi-flnid 
condition  from  a  chemist,  and  having  evaporated 
it  down  to  total  dnneas  by  the  aid  of  a  water- 
bath,  dissolve  the  solid  products  thua  obtained  in 
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benaole  juat  anffident  to  eoret  it.  When  in  UM 
the  l)eii2ole  being  Tolatile,  evaporates,  the 
Omada  balsam  acting  as  a  preservatiTe  to  the 
specimen. 

As  a  rule  it  is  irell  to  monnt  botanical 
specimens  dry,  more  espeoiaUy  pollen  grains; 
Imt  if  to  be  preserved,  this  is  not  always 
possible.  In  practice  it  will  be  fonnd  the 
month  of  the  balsam  bottle  will,  after  a  time, 
become  a  mass  of  solid  balsam  around  the  lip. 
This  may  be  obviated  by  bending  a  piece  of  wire 
triangularly  for  the  purpoto  of  supporting  the 
pinette  wmch  is  employed  for  orbpping  the 
bfllsam  upon  the  slide  when  not  in  use.  Of  course 
to  mount  a  section  of  a  moist  specimen,  special 
treatment  isnecessary.  In  thecase  of  the  transverse 
section  of  the  poppy  capsule,  we  must  remove 
the  contained  water  by  soaking  the  section  in 
absolute  alcohol :  this  absorbs  the  water ;  and 
after  removing  the  section  from  the  alcohol,  and 
exposing  to  the  air  that  the  spixit  may  evaporate ; 
we  simply  place  the  section  upon  the  slide ;  add, 
by  means  of  the  pipette,  a  drop*  of  the  prepared 
balsam ;  oover  the  speoimea  with  an  ordmary 
cover-glass ;  press  >  firmly  down  until  no  more 
balsam  exudes  from  beneath ;  i>ermit  it  to  re- 
main a  few  minutes,  and  then  cement  the  margin 
as  before  described.  * 

A  jg[ood  varnish  can  be  made  by  dissolviog  true 
Trinidad.asphalte  in  benaole,  carefally  stnuning 
to  remove  any  insoluble  particles. 

The  cement  when  iiniimed  should  be  thick ;  in 
fact,  rather  more  so  than  ordinaxy  paint,  and  can 
be  applied  to  the  slide  with  a  oamel-luur  pencil 
kept  for  the  pnzpose. 

Hve  drops  of  an  expressed  oil  added  to  an 
onnce  of  the  varnish  is  an  improvement. 

Absolute  aloohol  may   be   obtained  from  any 


required  plane.  If  possible,  however,  daylight 
should  always  be  employed,  as  the  shadows  in 
artificial  Cght  frequently  retard  correct  manipu- 
lation. The  object  for  dissection  must  be  fixed 
by  means  of  pins,  preferably  to  a  piece  of  cork, 
because  pins  hold  firmly  to  cork  and  are  not 
likely  to  break  awayC  Some  microsoopists  prefer 
mixture  of  spirit  and  water,  or  pure  spirit,  for 
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A.— Parietel  Plaeentation.    1,  External  covering 
of  Ovaiy ;  2,  Placenta ;  3,  Seeds. 

B.— Axilo  Plaeentation.    1,  Placenta;   2,  Seeds; 
3,  External  Covering  of  Ovaiy. 

C.  —  Fiee  Central  Plaeentstion.    1,   Seeds ;    2, 
External  covering  of  Ovary. 


dissecting  purposes.  It  is  not  desirable  to  have 
the  trough  too  large,  as  more  spirit  would  be 
required,  and  consequent  greater  waste  occur. 
These  technicalities  being  understood,  we  pro- 
ceed to  the  seed — ^the  characters  and  forms  of 
which  are  innumerable.  In  many  respects  the 
ovule  resembles  the  seed.  It  will  be  observed, 
however,  the  apex  of  the  ovule  is  termed  the 


Yertioal  Section  of  a  Oampylotropous  Ovule. 

1,   Nucleus;     2,    Micropyle;    3,   Funiculus;   4, 
Chalaza ;  5,  Primine ;  6,  Seoundme. 


chemist,  or  may  be  prepared  from  rectified  spirit 
of  wine  by  treatment  with  caustic  and  recently- 
dried  diiloride  of  lime,  or  with  carbonate  of  pot- 
ash and  diloride  of  calcium.  A  method  recently 
suggested  is  to  remove  the  water  by  treatment 
with  anhydrous  sulphate  of  copper,  which,  of 
course,  is  nearly  colourless ;  but  as  it  absorbs  the 
water  from  the  spirit,  it  becomes  blue.  I  would 
suggest  tiiat  all  alcohol  employed  for  floating 
sections,  £c.,  should  be  proserved  in  a  spedid 
bottie,  and  used  upon  a  future  occasion  for 
hardening  animal  tissues,  ftc. 

I  may  here  mention  the  necessity  of  keeping 
the  scalpels  with  which  the  sections  are  cut  per- 
fectly dean;  this  may  be  accomplished  by  in- 
Wtingtho  blaOes,  when  not  In  use,  in  a  flaimd 
sheatn,  upon  Which  ia  little  soft  patilfin  or 
vaseline  is  smeared.  The  student  must  be  careful 
that  the  blades  are  perfectiy  tree  from  all 
moisture  before  inserting  in  the  flanneL  In 
teasing  out  various  specimens,  it  will  be  found 
necessaxy 'to  employ  needles.  These  may  be 
^de  by  fiiserting  in  elder-wood  an  ordinary 
)Medle,  the  ^ye  penetrating  the  wood ;  the  handle 
may  then  be  oound  with  thin  waxed  twine,  the 
wood  wiU  contract,  and  the  needle  be  firmly 
fbced  in  position.  A  very  useful  form  is  that  called 
the  glover's  needles ;  these  are  angular,  and  in 

S "active  will  serve  many  useful  purposes.  If  the 
udent  does  not  care  to  fix  his  own  neeidles,  they 
Vf&j  be  purchased  ready-made  at  an^.  optician's. 
.  It  is  essential  also  that  a  finely-pomted  pair  of 
.idssors  be  always  at  hand,  an<f  a  small  pur  of 
brass  forceps ;  if  delicate  dissecting  is  needful,  it 
must  be. conducted  under  water  in  a  shallow 
trough,  with  a  lamp  and  condenser^  the  Uttecr 
fcr  tiie  l^uipose  of  th»>wing  the  bght  in  tiie 


Shallow  IVough  for  Disseotiens. 


miciopyle,  whilst  in  the  seed  it  is  called  the 
chalaza.  The  seed  as  such  consists  of  two  parts — 
the  outer  portion,  called  the  intcjruments,  and  the 
kernel,  nucleus,  or  co^ledons.  The  parts  may  be 
well  observed  in  the  almond,  which  is  really  the 
seed  of  the  rosaceous  tree  bearing  the  name 
Amygdalus  communis.  Generally  speaking, 
the  mteguments  or  outer  portion  consists  of  two 


-^, 


OE 


having  an  extra  layer  in  addition  to  the  two 
integuments ;  a  good  example  is  the  nutmeg,  ^ 
seed  of  a  plant^  bearing  the  name  of  Hyiistioa 
fragrans :  m  this  we  have  a  third  coating  of  a 
partial  character,  termed  the  aril  or  arillos,  and 
m>m  observation  it  appears  the  ovule  doss  not 
develop  this  formation  until  after  fecundation. 


Various  forms  of  Needles  for  Teasing-out,  &c. 


layers  or  seed  coats  :  the  outer,  termed  the  testa 
or  episperm ;  and  the  inner,  called  the  endopleura 
or  tegmm. 

By  careful  manipulation  and  examination  under 
the  one-dghth  objective,  we  shall  find  the  testa 
consists  almost  entirdy  of  parenchymatous  cells 
surrounded  in  some  cases  by  hair-like  processes 
possessed  of  spiral  fibres.  The  seeds  obtained 
from  the  order  of  plants  known  as  Polemoniacexe 
or  Phlox  order,  are  lovdy  objects  for  micro- 
scopical examination.  In  the  course  of  our  peri- 
grinations  we  shall   come   across  a  few  seeds 


A  HBW  MBOHAHICAL  FEOOESS  lOl 
BBSETTINO  BLVNT   FILES. 

THE  costly  method  of  sharpening  worn  files 
by  means  of  the  sand-blast  is  Ukely  to  find 
another  rival  in  a  new  process,  which  has 
recently  been  developed  by  a  Bavarian  file- 
merchant. 

In  the  English  Hbchanic  for  July  11th,  we 
gave  a  somewhat  detailed  account  of  a  process  for 
renovating  old  files  by  means  of  electridtv. 
The   new   process   which   we  are  about  to 


describe  involves  the  use  of  no  acids  or  hquids. 
It  depends  on  purdy  mechanical  prindples,  sna 
is  very  easy  both  to  understand  and  to  practiee. 
It  consists  in  operating  upon  the  teeth  of  a  file 
with  a  rapidly-rotating  c^drical  brush,  Mmed 
with  wiie  "bristies."  These  "bristies"  ■» 
arranged  obliquely,  making  a  certain  angle  with 
the  axis  of  the  cylinder. 

The  brush  is  mounted  in  a  frame,  and  can  be 
driven  by  any  sort  of  driving  gear.  While  it » 
at  work,  emery  powder  or  dmilar  matter  is  lea 
in  upon  thebrisUes,  and  assists  in  the  process  of 
abradon  or  rubbhig  down.  Meanwhile  the  file 
is  hdd  or  clamped  sufficiently  dose  to  tke 
rotating  brush  to  obtain  the  maximum  effect. 

In  Fig.  1  a  file  is  shown   in  the  process  of 


Fio.  2. 

» 

being  sharpened ;  a  is  the  brush  frame,  turning 
upon  the  axis  b.  The  cylindrical  body^'  of  the 
brush  is  furnished  witli  oblique  perfonUions  e',  m 
which  are  inserted  the  steel  <*  bristies,*'  but  iron 
or  brass  wires  may  also  be  used  for  some  kinds 
of  work.  These  "  brisUes  "  are  so  arranged  as  to 
have  a  direction  corresponding  to  the  angle  of 
the  teeth  <;  of  the  file  f,  which  is  held  or  fixed 
paialld  to  the  axis  of  the  brush. 

In  Fig.  2  the  brush  is  shown  in  section,  and 
the  same  lettering  holds  as  before. 

It  is  easy  to  see  that  during  this  process  each 
tooth  of  the  file  is  separately  sharpened  m  a 
manner  similar  to  that  in  which  a  knife,  axe,  or 
chisd  may  be  sharpened  by  means  of  a  sted  or 
stone.    At  the  same  time  as  the  files  are  thus 
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itDonted  they  ai«  polithed  almoat  equal  to  :  _ 
aadtkeuTeotor  cUinu  that  tha  BorfsM  whicli 
hk  prooMt  givet  to  the  individual  lemtioria  of 
theme  u«  much  lupeiior  to  the  effect  produced 
if  Bod-UMt  ihupeDing.  The  adrantt^ei  of 
mluipeDiiig  ot  lesettiDg  old  Slee  hj  thii  ^iio- 
cm  mif  be  gathered  by  lefereoce  to  Figa.  3 


It  will  be  obMrrad  that  ia  Fig.  3  the  sharpened 
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Mlh  cniT  at  their  Mppa  edge  a  bent-hack  boir, 
f,  iMeh  devubea  comidenbly  fmm  the  form  o( 
cgtttag^ge  ioitable  for  working  on  metal, 
nil  muT  eaimot,  wa  betisTe,  be  prevented  when 
imJIiiH^  a  file  by  the  old  method,  for  it  ia  a  con- 
Hqimce  of  a  lateral  over-preeiure  in  the  material 
thnngh  the  various  cuta  which  are  set  close  to 
on  snMhet.  In  Fig.  i  the  buir  has  disafipeared, 
ud  Mch  tooth  haa  a  clean-cutting  edse. 

Encttcal  luen  will  at  once  lee  another  adntnt- 
ue  beeidee  the  beat  cutting  effect,  for  flies 
^upened  by  the  new  process  are  not  lihelj|  to 
g«t  N  readily  clogged,  and  hence  tli^  working 


<«dency  u  greater.  And,  again,  wherever  there 
ami^uery  in  motion  and  cGiving-power  andl> 
^ia,  M  ia  the  caae  in  most  wi^ihopa  of  any 
wuequenoe,  it  will  be  ponble  to  have  one  of 
UM  naeliinca,  so  that  whsoerera  file  becomes 
wnt  it  can  be  immediatdy  raeet.        J  T.  N 


BBHUTS'S   IHPROVBD  XLBCTAO- 
HOTOE. 

TEE  eleotrD-motar  shown  in  the  engtaTings 
annexed  is  one  of  those  which   can  woft 
m  dthffi  direction  as  well  at  variable  speeds.     It 
IS  the  iObject  of  a  patent  obtained  by  Mr. 


The  motor  is  arraQged 
umdore  shaft  either  in  a  vertical  or  a  horiaontal 
foiit)aB,and  is  connected  to  the  working  machine 
Jfflier  directly  or  by  toothed  or  other  gearing. 
a»  {onnection  may  be  made  throogh  an  inter- 
■idiste  thaft  coupled  thereto,  in  soch  a  manner 
)s  to  allow  ot  a  alight  amoont  of  end  and  nde 
Fhj,  in  order  to  obviate  tha  necessity  of  accurate 
■djufanent  relatively  to  the  working  machine. 
oe  conunotator  brushes  nay  conmst  of  a  num- 
■t  of  metallic  fingers  arranged  side  bj  side, 
with  ate  jHToted  at  one  end  to  8  fixed  pivot, 
*Ule  the  other  ends  are  pressed  upon  the  com- 
'  'mI^  helical  springB  connecting  the  two 
,  te  sets  of  fingers  together  at  an  interme- 
,  te  point  of  their  length,  bat  so  that  they  are 
■Milted  therefrom.  The  windings  of  the  field 
Bsgaatsand  td  the  armature  are  connected  to 
tt»  main  drcnit  through  switohee  and  reostancea, 
ty  isEani  of  which  lie  epeed,  power,  and  direc- 
*M  of  lotatian  of  the  motor  can  be  controlled, 
•  uluittated  by  the  accompanying  dis^pram. 
iodicatei  the  armature,  B' B'tiie  commutator 
Inibee,  and  C  the  coils  ot  the  field-magnets  ot 
«  deetro-motor  geared  to  the  barrel  D  ot  a 
jach.  L  is  the  handle  of  a  lever  which  has  on 
»  two  condiMiting  plates  E'  E%  insulated  from 
*•  another,  arranged  to  slide  over  and  make 
•«*»ct  with  two  inner  segments  F'  F",  and  two 
jW*  tegmenta  O'Q",  each  of  which  ia  divided 
"to  I  number  ot  insulated  parts  connected  to  a 
■■"•  of  resi«lanoei,  K'  Ri.      There  is  also  an 


extended  enter  segment,  H,  with  which  either 
El  or  B*  makes  contact  when  the  other  is  over 
the  dirided  segments  Q'  or  G'.  The  lever  K  of 
a  carbon  Iireak  switch  carries  a  roller  k,  on  whiiji 
the  cam-shaped  end  i  ot  the  lever  L  comes  to 
bttar  when  the  lever  ii  in  ndddle  poaitioD,  thus 
separating  the  CArbons  U,  and  throwing  the 
motor  ont  ot  drcuit  When  the  lever  L  is  in 
the  pomtion  shown,  tlie  course  of  the  current  is 
+  M,  E,  C  part  of  the  resistance  B',  G',  £',  F', 


^  thus  caused  to 

in  the  one  direction  with  more  or  leas  power 

irding  as  the  lever  L  is  moved  more  or  less 

r,  cutting  ont  more  or  fewer  ot  the  resiatBOoes 

When  the  lever  is  moved  over  beyond  its 

middle  position  the  direction    of    the    current 

thtongfa  the  wmatOTB  A  is  reversed,  causing  the 

~iotor  to   turn  in  the  oppoeite   direction.      In 

rder  to  prevent  the  motor  being  injured  by  an 

excess  ol^  current  in  the  event  of  its  movement 

being  arrested  by  overloading  it  with  work,  a 

permanent  reaistance  may  be   provided   in  Uie 

main  or  armature  circuit. 


CAXLLirXTS    CRYOaSH. 


Hr.  Cailletet,  is  dengnsd  for  eSectiug  a  tall  ot 
temperature  ot  from  70*  to  80°  C.  below  zero, 
tbroDgh  the  expahsLon  ot  liquid  oarbonic  add.  The 
appuatoe  consists  ot  two  conoentrio  vessels  having 
an  annular  space  between  them  ot  a  tew  centi- 
mitres.  A  worm,  S,  is  placed  in  the  internal  vesael 
R.  All  this  is  ot  nickel-pUted  oopper.  The  worm 
''  carries,  at  Bo*,  an  expansion  cock  and  ends  at  O 
I  the  annular  space  B'.  A  very  strong  tube  is 
fixed  to  the  cock  Ua',  and  to  the  ajutage  A'.  It 
receives  the  tube  Tu  which,  at  the  time  of  an  ei' 
periment,  ia  coupled  with  the  cylinder  ot  carbimia 
acid,  CO*.  A  tulnilare,  D,  nsnally  closed  by  a  plag. 


dentation.  The  table  Tn  of  the  tripod  receive  the 
various  vessels  or  bottles  tor  tha  eondensed  pro- 
ducts. The  entire  appaiatos  is  placed  In  a  box,  B, 
lined  with  silk  waste  and  providKl  with  a  oortr,  C, 
of  the  same  stouotnre.  Apertures,  TA,  Bo,  and  T', 
allow  of  the  parage  ot  a  key  tor  acthis  npon  the 
cook  Ho',  aa  well  as  of  tharmoneten  and  stinets  if 
theyate  neoeetan. 

When  it  is  de«u«d  to  operate  the  internal  vesMl 
Bis  fined  with  alcohol  (Ihneqiiaits  for  the  ordiMiy 
model).  This  serves  as  a  rafrigeiant  bath  for  tlie 
expecmumt*  to  be  made.    The  wonn  8  bavfog  been 

Stt  in  ooirminiucation  with  the  oarbonic  add  o«indei 
0*,  the  oock  Bo  ot  the  latter  It  tamed  AiU  on. 
The  cock  of  the  worm,  which  is  oloead.  Ii  opened 
dightly.  The  vaporiiallon  and  expansMn  m  I^ 
liquid  carbonic  aoid  oanse  it  to  oongaal  in  tha  form 
of  snow,  which  disbitntes  itseU  ud  dnnlataain 
worm  S,  and  then  in  B.  The  flakes  thns  'wwwTwg 
in  contaot  with  the  metalUe  sidee  of  S  rapidly 
retain  to  the  giaeoDs  state  and  produce  an  ene^efao 
rebigeratioti.  At  the  lower  part  ot  the  aannlar 
space  B'  are  plaoed  mgmain  ot  sponge  impreg- 
nated with  alcohol.  The  snow  that  has  tiavarsed 
the  worm  without  vaporising  raaohes  B'  and 
dissolves  in  this  alcohol,  sad  the  refrigeration  that 
results  thsrebom  oomiOelee  the  iQwerlng  ot  the 
tonpccature.  Hie  gas  finally  eacapes  at  O,  and 
then  through  the  bent  tobe  3^ 

The  apparatus  may  be  constraoted  with  an  in- 
vine  cireulation,  the  carbonic  add  then  eatering 
thearmnlarTsssd,  B,  dinoUy,  and  afterward  tha 
worn,  S,  whenoa  it  escapes  to  the  exterior  ot  the 
aroaratnt.  The  aipanslon  oock  sometimes  beeomes 
ODsbnoted  by  the  tolidifioation  ot  the  snow.  It 
wm  thsn  soffioe  to  wait   nntU  t'       '     '  " 


beoomssre-eatablidied  of  itself.  It  may  be  bnnght 
abont  fay  giving  the  oock.  Bo',  a  few  tuns  wiUiaa 
wooden-handled  key  that  serves  to  maniBuvre  the 


latter.    It  is  not  necessary  to  have  a  large  discharge 

of  oarbonic  add,  and  oonsequenUy  the  expansion 
cock  needs  to  be  opened  bat  a  little  bit.     A  tew 
iuffioe  to  rsdaoa  the  temperature  of  Ui^ 
output  of  about  Irota 

,  "ttlB    L„ „  ._ 

rounded  by  its  isolating  protective  jaoketo  beeomts 
h^ted  a^in  with  extcenu  slowns*.  In  ooa  aa* 
periment,  it  was  Qbaarvad  that  at  tb*  tad  of  niM 
bout  the  teiMetBtare  nl  the  aloohol  had  ritsn  tnt 
bom  10°  to  32*.  On  injeeliag  a  very  snull  quanti^ 
ot  liquid  oarbonie  add  from  time  to  (ims,  a  ewidlilj 
'  and  extnnnely  low  temperatoie  may  M 
-J  i_j_ii_!._i_    -Zi  fffitig Civil. 


PARALLEL  HOTIONS.' 
The  Use  «n4  Abase  of  the  Kama. 


interesting  and  useful  branch  ot  study  that  has  not 

~  ~  yet  reodved  very  mach  attaation  from  writers  at, 

■oki  on  drawing.    It  is  a  study  that  may  be  made 

f've  an  excdunt  training  in  aooorate  drawing, 
at  the  same  iims  to  impart  soma  knowled^  ^ 
the  practioal  applioalion  ol  geoDietiical  prineiplet. 
There  are  three  well-known  clsssne  ol  meohaiiiBm 
from  which  example!  may  be  taken :   (1)  panto- 
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fnphB,  (2)  rtraight  line  motions,  and  (3)  valve 


(1)  The  fint  indndet  those  mechanisms  in  whioh 
two  or  more  ^ints  move  in  similar  paths ;  (2^  the 
leoond  class  indudes  those  in  which  one  pomt  is 
made  to  move  either  exactly  or  very  approximately 
in  a  straight  line,  without  xtt  direct  use  of  straight 
goides ;  and  f 3)  the  third  class  refers  to  airange- 
nents  in  whieti  the  motion  of  slide-valves  depends 
upon  the  variable  relative  paths  whioh  can  be  given 
to  one  or  more  points  in  each  gear.    In  the  present 

Spers  it  ie  proposed  to  give  some  examples  of  the 
st  two  classes  oombined,  under  the  head  of 
parallel  motions,  and  the  vounger  readers  of  this 
onmal  may  find  it  worth  their  while  to  draw  them 
out.  First,  a  word  or  two  as  to  the  name.  Rankine 
defines  psyrallel  motions  as  **  jointed  combinations 
of  link  work,  designed  to  guide  the  motion  of 
the  piston-rod  dther  exactly  or  approximately 
in  a  straight  line,  in  order  to  avoia  the  fric- 
tfon  which  attends  the  use  of  sbraight  guides." 
This  appears  to  be  the  andent  and  honourable  use 
of  the  term,  as  we  find  it  so  used  by  Watt  himself  in 
his  letter  to  his  son,  in  November,  1808,  in  whioh 
he  explains  how  the  idea  of  **1iie  construction, 
afterwards  called  the  parallel  motion  *'  originatea 
(1784)  in  his  mind,  winding  up  with  the  famous 
declaration :  **  Though  I  am  not  over  anxious  i^r 
fame,  yet  I  am  more  proud  of  the  paralld  motion 
than  of  any  other  invention  I  have  ever  made." 
Bat  •■  thus  applied  the  name  cannot  be  said  to  be 


in  any  way  appropriate,  since  no  two  points  in  any 
of  these  so-called  pahUld  motions  move  in  parallel 
paths.  If,  however,  we  call  them  what  they  really 
are— vis.,  straight  line  motions,  approximate  or 
exact,  then  the  term  paralld  motions  may  be  very 
consistently  applied  to  combinations  in  which  two 
or  more  points  are  made  to  move  in  parallel  straight 
lines— viz.,  to  panto|(raphic  applications  of  straight 
line  motions,  and  it  is  in  this  sense  the  above  head- 
ing is  used. 

(8)  The  Pantograph. 

There  are  two  varieties  of  this  mechanism  :  (1) 
the  ordinary  pantograph,  and  (2)  the  skew  panto- 
graph, or  plagiograph.  Hie  geometrical  pnndple 
upon  whicn  the  oidmary  pantograph  is  based  is  very 
simple.  It  depends  upon  the  weU-known  proper- 
ties of  dmilar  triangles. 

LetBDJH,  Fig.  1,  be  any  paralldogram,  and 
let  A  K  be  any  transversal*  intersecting  the  sides 
B  H,  D  J,  and  the  sides  D  B,  H  JT^roduced  at  the 
four  points  A,  E,  G,  and  K.  Further,  let  the 
figure  be  supposed  to  represent  links  pin- jointed 
together  at  B,  D,  J,  and  H.  Then  if  one  of  these 
transversal  points  be  made  a  fixed  fulcrum  or  pivot, 
and  the  linkage  be  turned  about  that  point,  it  will 
be  found  that  the  other  three  points  on  the  trans- 
versal (1)  alnrays  lie  on  a  straight  line  passing 

*  Any  line,  straight  or  curred,  which  cats  a  878t€m  of 
other  lines. 


through  the  fulcrum ;  (2)  always  move  ia  limiUr 
paths  m  the  proportion  of  their  distances  from  the 
fulcrum.  Thus,  for  examjde,  suppose  that  we  fix 
point  A,  and  cause  the  point  K  to  move  in  the 
straight  line  K'K,  then  it  will  be  found  that  the 
intemediate  points  E  and  G  on  the  straight  lins 
A  K  will  in  like  manner  move  in  the  Btraight  lines 
E'  E  and  G'  G  parallel  to  K'  K,  Also  if  any  other 
parallel  link  be  added,  such  as  C  I,  the  same  will 
oe  true  of  the  the  point  F  in  which  it  is  intersected 
by  the  transversal.  F  will  move  in  the  straight 
line  F'  F  paralld  to  K'  K.  Further,  it  willbe  foimd 
that  the  range  of  motion  in  eachcaseisproportioBd 
to  the  radii  A  £,  A  F,  AG,  and  A K respectively. 

For  ainoe  by  the  nature  of  the  constructioii 
supposed,  opponte  links  must  always  remsin 
paralld,  then,  by  the  prindple  of  similar  triangles, 
A  E,  A  F,  and  A  G  must  continue  in  the  same  ratio 
as  A  B,  A  G,  and  A  D.  But  the  three  Utter  leoctfas 
are  fixed — i.e.,  their  ratio  is  constant.  Therefore, 
the  ratio  of  the  three  former  lengths  is  also  inTsri* 
able.  And  if  K  L  be  drawn  paralld  to  J  O,  and 
A  D  be  produced  to  meet  it,  the  same  thing  mnst 
hold  good  for  AL  and  AK.  Thus,  AE:AP: 
AG:AK::  AB  :  AC:  AD:  AL(1).  Therdore, 
the  distance  of  any  one  of  the  four  points  E,  F,  0, 
and  K  from  the  fulcrum  A  is  always  in  the  same 
ratio  to  that  of  any  other  point,  in  whaterer 
position  the  linkage  may  be  turned.  Again,  hy 
exactly  the  same  reasoning  it  can  be  diown  that 
BE:CF:DG:LK::AB:  AG:AD:AL(2) 
^.e.,  that  the  ratio  of  the  lengths  B  E,  C  F,  &&,  is 
also  oonstant  in  all  podtions  oz  the  linkage.  There- 
fore^ if  the  points  A,  E^  F,  G,  and  K  are  on  a 
straight  line  to  begin  with,  they  will  remsin  on 
a  straight  line  in  all  positions  of  the  mechanism,  and 
it  has  been  shown  that  in  all  podtions  they  preserre 
the  same  ratio  of  distance  from  the  fdenuo. 
Therefore,  the  paths  described  b^  them  must  be 
similar,  and  propoztimial  to  those  distances. 

This  prindple  has  had  two  important  applica- 
tions :  (l)  to  the  reduction  or  enlargement  of  draw- 
ings, ana  (2)  to  the  duplication  of  straight-line 
pMhsin  mechanisms. 

Fig.  2  shows  a  line  diagram  of  the  drawing 
instrument  known  as  the  pantograph.  It  consists 
of  four  links  connected  together  so  as  to  form  a 
paralldogram.  One  intersection  of  a  transvand 
IS  made  a  fixed  point,  and  the  relative  motions  of 
the  other  two  are  employed  to  enlarge  or  reduce 
drawings.  The  four  links  are  permanentiy  con- 
nected at  two  oppodte  joints  of  ^e  paralldogram ; 
but  the  other  two  joints  are  made  easily  msoon- 
nectable  for  varying  the  scale  of  the  reproauction. 

There  are  two  ways  of  using  the  instrument.  In 
the  one,  the  two  describing  points  are  on  oppodte 
ddes  of  the  fixed  point  or  xulcram  joint,  and  in 
the  other  they  are  both  on  the  same  dde.  By  the 
former  arrangement  the  fulcrum  may  be  fixed  to 
the  board  between  the  drawing  and  the  copy,  bat 
the  copy  is  upside  down  rdativdy  to  the  ong^nd. 
The  other  azzangement  Is  as  shown  in  Fig.  2,  in 
which  a,  b,  e,  and  <^  are  the  four  links  lointed 
together  at  A,  B,  C,  and  D.  A  line  drawn  throng 
the  hinge- joint  "B.iot  example,  intersects  link  a  at 
F,  and  link  e  at  G.  Then  if  G  be  made  a  fixed 
point,  the  distances  GB  and  GF  will prsservs a 
constant  ratio  throughout  the  entire  range  of  move- 
ment of  the  instrument.  If,  therefore,  pencils  or 
tracing  points  be  placed  at  B  and  F,  and  one  of 
them  be  guided  to  follow  the  outline  of  any  figure 
within  the  range  of  motion  of  the  instrument,  the 
other  will  copy  or  reproduce  it  in  the  proportion  of 
their  respective  distances  from  the  fulcrum  point  G. 
Thus  if  £  be  the  guided  point,  F  will  enlarge  the 

representation  in  the  proportion  _y  ;  on  the  othes 

BG 

hand,  if  F  be  guided,  B  will  reduce  the  representa* 
tion  in  the  proportion  =~\ . 

To  alter  the  scale  of  the  representation,  it  is  only 
necessary  to  disconnect  joints  A  and  0.  and  fix 
them  anew  in  some  different  podtion,  taxing  care 
that  the  distances  B  C  and  D  F  are  in  the  pro- 
portion required,  and  that  the  parallelism  of  the 
links  is  strictly  preserved.  Thus,  for  example,  sup- 
pose that  in  F's  reproduction  of  B*s  movements  the 

scale  of  the  representation  is  to  be  altered  from  £^ 
^  -D  -f>'f  ^®  change  can  be  made  by  disconnecting 

Jo  (jr 

joints  A  and  C,  and  altering  the  podtion  ofpencil  F, 
making  D'  F  :  B  C:  F  G  :  BGor  ^  -  ^, 

The  new  setting  of  the  instrument  would  now 
be  as  shown  in  heavy  dotted  lines,  and  F  would 
follow  B  in  the  required  proportion ;  but  the  same 
alteration  can  be  made  without  the  inoonvenienoe 
of  having  to  change  the  podtion  of  the  pencil  F 
on  the  link  a.    Thus  let  F  D  be  a  fixed  length, 

FG 

and  let  the  alteration  of  scale  be  as  before  =-^ 

to  ^?  Firstly,  then,  for  joint  C  on  link  rf  we 
must  have  F'G:BG::DP:BC^orBO' 
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bin  D  A'  *  B  C  ARsin,  nnoa  D  Q  u  a  flied 
Iwtb,  m  mnit  altar  joint  A  on  link  i  and  joint  C 
uGak  c.  Tot  the  foTmoT  we  bate  F  Q :  B  Q  .  ; 
DQiBA'orBA--  "  "^  i'-P.g.    For  the  latter, 


ni^Con;.  wehaTeDC'->  A' B. 

lb  (oabM  nob  obaoget  to  be  ready  and  a 
wuiltlT  mada,  eaoh  link  ia  gradiuted  like  a  ecft 
Md  lutira  poritioDi  maikad  by  the  aama  nomb 
ootUldnrlinkB.    To  keep  the  hnki  paralleltotha 

•ntHeoftbenparand  ladlitate  then *- 

Dsit,  tioDeriBpivTidedat  D. 


A  SnCFLB  FORK  OF  ILIOTBIO 
MOTOR. 


k  be  opmtad  by    intia  cbugee,  maj  be 

wilfa  a  dilssit   nnmber  of  oomba,  or  bare  the 

JmMm^  ttmra  opon  ooe  tide  of  the  main  diw 

<efa[,  ii  On —  ' " -■  — "-■ 

MbB  in  1 ,—. 

kHB  patnted  b*  Meem.  Jobs  W.  D«Ti«  and 
lAa  EFaRlnaioa,  of  No.  32,  Bait  Forty-fltth. 
AMt,  Haw  York  Oi^.  A  dialaobio  din  ia  moonted 
k  niiilTe  GODtaklly  in  the  bama,  Oia  ibaft  on  which 
i  ■  Moored  haTmg  t>p«dng  eodi  piTot«d  in  the 


B  nail  (onk  into  the  frame,  amd  the  baaringa 

iwililiil  ■>  that  tha  aleotiioitj  on  the  diae  a 

kaoonded.  ne  dies  ibatt  hu  a  pulley  on  which 
1  Mt  may  be  niaoad  to  nm  bdt  light  maohauinn. 
.. .-j_  _.  A.  . , ._t  oam^gaileere 


It  may  be  niaoad  b 
uBdeof  uafranu 


icutaendadflwalMtt,  both  it 


XLRCTBO  HICROBCOFIC  8LID1  FOB 
TESTING  THE  ANTISEPTIC  FOW£B 
OF  ELECTEICITT.' 

THE  aocompanyioff  cat  reprateDtfl  an  inetmueat 
that  I  have  denied  for  the  puipDW  of  aicer- 
'  inins  whether  or  not  electricity  will  daatroy  the 
te  of  germa.  It  ia  the  reeolt  of  a  nombv  of 
[petimeota  to  eonflim  tha  belief  I  bare  loag  held. 


thU  alectrioi^  i« , 

ibo  learned  while  aiperimenHng  that  Apoetiali  bad 
made  the  Mima  claim.  Hi*  initrunent  conilita  -■  - 
daea  elide,  in  tha  coitre  ot  which  la  a  nmk  < 
Two  EVOOTei,  eaoh  {in.  long,  nw  from  thii  oell  c 
ward*.  Two  braae  pieee*  are  fitted  over  the 
eatnaitiM  of  the  elide  in  inoh  a  manual  that  the 
rounded  pointa,  the  under  mrfaoei  of  whioh  are 
lined  witnplatisnm,  will  ootbt  a  portion  of  the 
grooVM.  TbeN  rounded  poiiiti  do  not  tonch  the 
glaM,  bat  ar«  raised  aboTe  the  groorM  about  ^i 


axle,  dri^oii  ooiutaDtly  and  at  a  nniform  epeed,  and 
B  iithe  pinion -lapportiDg  oaeo  oiihdl,  monnted 
loDaaly  on  and  rerolnhle  aroond  the  axle,  bat  held 
normally  at  r«ft  by  maana  of  a  loddog  holt,  C,  or 
otiiBi  mitalile  looking  devloa  adapted  to  enter 
Dotchea,  e,  in  the  dteU.  D  ia  the  primary  drinng 
pinion,  bed  firmly  to  the  a>la  and  ooutantly 
enga^g  the  pinion  E,  mountod  on  a  atod  In  tba- 


Ml  of  mbbai  or  other  isinlating  material,  and 
•i  M  ibere  ia  moanted  a  hub  having  armi  ex- 
tHfiag  from  cmpoalte  ndee   and   bent  over  the 

Sof  the  sic,  the  armi  canying  metallic 
forming  oomba,  the  ende  of  the  taeth 
Mdy  toudhuig  the  diic  and  aerrine  to  oon- 
te  the  elastddty  to  it.  The  hub  is  held 
k  bed  poaition  by  a  eet-ecrew,  and  hae 
pift  marka  by  which  the  armi  may  be 
wwthitoadeBted  poeitlon.  Electricity  ia  eup- 
(W  to  the  ooaba,  the  arma,  and  the  hub  by  a 
MHt  rtrip  reatiu  on  the  hub  and  aeoared  to  a 
•itdh  eooneatea  binding  poet.  Arranged  on 
mite  edge*  of  the  diM,  neAly  at  right  anglei 
•Bi  oombi  on  the  arms,  are  other  combs  made  in 
ta  Mrti,  eech  part  bating  an  insulated  shank 
Mned  m  the  frame,  these  combs  rec«i*iiie  the 
fcilTi**  from  the  disc,  and  their  shanks  being 
HiiiiAt  by  a  condneting-bat  on  tha  side  of  the 
■siUai  npoelte  that  shown.  The  oomheonU 
n*  ail  thoee  held  by  the  frame  are  arranged  i 
■Wrdifftraat  plane*,  to  prevent  the  elec&idl 
■■SMMbnentraliiingthat  in  the  opposite  comi 
■ItkashddinB  the  duo  at  a  standstm.  Contact 
■  Md*  with  the  horizontal  oombs  W  T.shaped 
gjwtws.  the  end*  of  the  shanks  of  which  are 
wsl  it  light  anglee  and  pivoUd  in  Undiug  posle, 
*t^  may  be  readPy  ewong  out  of  contaiot  with 
■1  smb.  WUh  the  binding  poets  on  the  ends  of 
**  bsm*  oanneoted  with  the  positive  pole  of  a 
^nsofdsctriosop^y,  and  the  post  near  th«  hob 
<«*etsd  with  the  negative  pole,  the  elestridty 
™m  tiom  the  horizontal  combe  apon  the  disc, 
tUdwai  ttMs  be  repelled  and  attraotad  by  the 
Wl  oo  the  arms,  thoe  caosiDs  the  rotation  of  Jhe 
y  tti  comnt    keeping    il    in    motion. 

nn|iiiiiul  and  connection  of  the  oombi  ii . 

**>P«atK  or  lee*  nomber  of  tbem  may  be 
neatato  a  csronit,  acoording  to  the  eroerimont 
i  'd^,  '**  electricity  ie  preferably  snpplied 
^^'Semtijk  Aminean. 


be  need  to  fill  the  cell  and  groovei.  A  oovet-glase 
ie  placed  over  the  sell  and  its  oonteot*.  Two  small 
clean  ipangee,  s«tiu«t*d  with  althei  the  Bnid  or 
distOled  inter,  are  then  placed  underneath  th( 
platinom  point*,  and  in  contact  with  the  Qoid  in 
the  groovee.  The  bacteria  are  now  read;  foi 
obseiTation,  the  eleotridtT  is  turned  on  and  the 

S entity  noted  by  the  milli-amp^re  meter  to  stop 
eigo*  of  germ  lite.  They  tan  now  be  onltivated 
on  galatfne  In  the  ordinary  way  should  it  be  desired 
to  determine  whether  or  not  their  vitality  has  been 
entirdy  deelrojed. 

Other  nwe  for  this  slide  will  readily  oceor  to  one 
working  in  this  field ;  for  example,  the  effect  of 
electricity  on  the  blood  and  difierent  tissues.  I 
have  found  this  instrument  vary  saliitaotory,  not 
only  as  an  eaiy,  but  as  a  (juick  way  of  finding  out 
the     amonnt    of    electricity    required    to    destroy 


HEATH'S  CHANGEABLE  SFEEI) 
aBAEINO. 

THIS  il  the  invimtioii  of  Lawrence  Heath,  of 
Macedon,  H.Y.,  and  relates  to  that  due  of 
ctuugeable  speed  gearing  in  wbicb  a  centre  pinion 
driven  at  a  constant  rate  of  speed  drives  directly 
and  at  different  ratee  of  speed  a  series  ol  pinioni 
moonted  in  a  snrronnding  revolable  case  or  shell, 
■a  that  by  tunklng  the  shell  one  or  another  of  tha 
seeondaiT  pinions  may  be  brought  into  operative 
relation  to  the  part*  to  be  driven  therefrom. 

The  aim  of  my  invention  ii  to  so  modify  thii 
system  of  gearing  that  the  secondary  pinions  may 
receive  a  very  slow  motion  in  relation  to  that  of  the 
primary  driving  ibaft,  whereby  the  gearing  is  the 
better  adaptaa  for  ua  driving  of  the  fertUieer- 
diitributere  of  grain  drills  from  the  main  aile,  and 
for  othar  special  oaes. 


Fig.  1  is  a  ride  elevation ;  Fi^.  3  a  vertfeal  oi 


11.  The  ninioii  E  it  formed  integral  with  or 
ily  eecured  to  the  nnaller  aeconduy^nlon  F, 
Ich  in  turn  oonstaatly  engages  and  drivee  tha 


omtre  pinion  G,  mounted  to  torn  looeely  on 
axle  within  the  shell,  so  that  Itlstnmad  inthes 
direction  as  the  axle,  but  at  a  slowar  speed. 
^>  Tt,  F„  F„  ftc,  remamt  additional  •eoondair 
pinion*  gronped  amund  tha  centre  pinion,  moanted 
on  studi  in  the  shell,  and  made  of  difierent  dia- 
metere,  so  that  they  are  drivtc  by  tha  centre  ^nion 
at  different  •peadi.  Elach  of  the  seoondaiy  unlonr 
is  formed  with  a  neck  or  jotimal,  /,  projected  out 
throng h  (he  side  of  the  shall,  so  that  the  external 
pinion  H  may  be  applied  to  any  one  of  tha  necks  at 
•rill  in  order  to  commonicate  motion  thence  to  the 
gear  I,  whioh  oocupiaa  a  fixed  position  fromwhidt 
the  fertitieer  or  other  mechaiusm  1*  driven.  In 
order  to  drive  the  gear  I  at 
as  may  be  demanded,  it  is 
" — union  H  to  the  neck  ol  . .  _    .  , 

h  is  turning  at  the  appropriate  speed  uid  then 
(he  shell  bodily  round  the  axle  ontil  the  as- 
tamal  piiiion  is  earned  into  engagement  with  gear  I, 
when  the  shell  is  again  locked  fut.  The  axle  com- 
municatee  motion  thioagh  D,  E,  and  F  to  tha 
centre  pinion,  which  In  turn  drives  all  the  eecondarr 
pinions  except  F.  If  the  external  pinion  i*  applied 
to  F,  it  will  reodve  motion  direetly  therebom  ;  but 
if  applied  to  eithsr  of  the  eeoendary  pinions,  it  will 
receive  motion  through  or  by  way  of  the  centre 
pinion.  It  will  be  seen  thd  all  the  pinions  are 
sustained  and  proteoted  within  the  shell. 

"lia  easence  of  the  invantian  lies  in  the  introduc* 
of  the  piniODS  D  and  E  between  the  axle  and 
serie*  of  secondary  pinion*  to  reduce  the  speed. 
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SCIENTIPIC    SOCIETIES. 


QUEKETT  HICK08C0PICAL  CLITB. 

THE  296th  ordinary  meettug  of  thia  club  was 
held  on  Friday,  October  16th,  at  20,  HanoTer- 
■quare,  W.,  Dr.  W.  H.  Dallingv,  F.B.S.,  president, 
in  the  chair. 

The  minutes  of  the  preceding  meetinff  were  read 
and  confirmed.  New  nMmbera  were  oalloted  for 
and  additions  to  the  library  since  the  last  meeting 
annonnoed. 

A  paper  on  "  A  New  Cyiiicercas  with  Ten  Hooks 
and  Armed  Suckers,  and  its  Corresponding  Tape« 
worm,"  fay  Mr.  T.  B.  Bosseter,  of  Canterbury,  was 
read  by  the  secretary. 

A  vote  of  thanks  to  Mr,  Booseter  for  his  valuable 
■ad  interesting  oommonication  was  proposed  from 
tiie  chair,  and  oanied  unanimously. 

Two  papers  br  Mr.  Boosselet  ''On  Two  New 
Botifera,  Conochilus  unicornis,  and  Euchlanis 
parra/'  and  **  On  the  Sense  of  Vision  in  rotifers  " 
were  read  in  the  author's  absence  by  Mr.  Parsons. 
la  his  second  paper  Mr.  Bousselet  adduced  evidence 
from  his  OKU  experiments  to  show  that  rotifers 
possessed  a  real  visual  sense,  and  not  simply  a  mere 
perception  of  liffht.  It  was  pointed  out,  however, 
by  Mr.  Karop,  Mr.  Michael,  and  the  President  that 
these  expenments  were  quite  inconclusive,  and 
while  not  wishing  ic  the  least  to  deny  that  rotifers 
did  possess  a  visual  sense,  it  was  shown  that  the 
motions  by  which  Mr.  Bousselet  mainly  sought  to 
prove  his  case — ^vis.,  avoiding  each  other  and 
obstacles,  pipettes,  needles,  &c.,  purposely  intro- 
duced among  them,  were  shared  by  organisms  which 
had  no  visual  organs  whatever,  and,  as  was  stated 
by  Dr.  Dallinger,  the  lowest  monads  never  came  into 
collision  with  one  another  in  all  their  varied  and 
rapid  evolutions,  and  however  thickly  they  might  be 
assembled. 

Mr.  Western  gave  an  account  of  two  mile  rotifers 
hitherto  undescribed.  1.  Notops  clavulatus  cf*, 
more  transparent  than  9  >  having  neither  digestive 
organs  nor  foot,  muscular  systun  prominent,  eye 
■pot  and  large  sperm  sac,  no  vascular  can^  or 
vibratile  ta^,  about  one^third  the  size  of  9  •  2* 
Triphylns  uuDustris  r^,  no  digestive  organs,  sperm 
sac,  lateral  canals,  &c.,  as  in  9* 

Votes  of  thanks  were  passed  to  Messrs.  Bousselet 
and  Western  for  their  interesting  communications, 
and  the  proceedings  terminated.  The  next 
ordinary  meeting  will  be  held  on  Friday,  Novem- 
ber 20. 


8GIENTIFIG    NEWS. 

♦♦♦ 


It  is  reported  that  a  valuable  deposit  of  coal  has 
beenidisoovered  at  Baiu^iriri,  New  Zealand.  The 
first  learn  haa been  boredthrough,  and  has  proved  to 
be  6ft.  thick.  Below  it  were  found  17ft.  of  very 
hard  sandstone,  then  4ft.  o4  chocolate- coloured 
clay,  and  then  a  second  seam  of  coal,  very  hard,  and 
12n.  thick.  Below  that  again  is  fireclay.  The 
depth  BO  far  reached  is  23af t.  to  23ift. 

Damage  firom  Lightning  In   Qermany. — 
Lightning  casualty  returns  have  been  made  in  con- 
formity with  a  German  Ministerial  Order,  showing 
the  extent  to  which  the  btUldings  belonging  to  or 
under  subsidy  from  the  State  have,  witmn  the 
period  from  1877  to  1886,  been  damaged  by  light- 
ning.    The  number  of  buildings  with  regara  to 
which  returns  were  collected  was  53,^02,  of  whidi 
22,682  were  actual  State  properfy,  and  S0,S20  were 
entitled  to  State  subsidy  for  rebuilding  or  repair. 
Bnildinn  were  struck  in  26i  cases,  or  about  five  for 
every  1,000  buildings  in  ten  yean.    Of  the  various 
claoses  of  buildings,  the  nnmber  struck  per  1,000  for 
the  period  are  as  follows :— Elementary  schools,  0'8; 
pfiiochial  houses,   1*4;    revenue  buildings,    1*7; 
piisons  and  penitentiaries,   3*4 ;    forest-rangers' 
houses,  7*2;    churches,  8*2:   court-houses,   11*9; 
seminaries,  14*6 ;  ^mnasia,  15*4 ;  universitv  build- 
ings, 24*1 ;    domam  boildingL   44*9 ;    and  horse- 
breeding  establishments.  312*5.    Those  which  are 
the  property  of  the  State  are  less  subject  to  injury 
by  hghtning  than  those  only  under  subsidy.    Out 
of  the  264  cases  in  which  the  li^tning  stcuck,  81, 
or  not  even  one-third,  resultM  in  a  fircw     The 
amount  of  injury  wrought  by  lightning  on  the 
d3,502  houses  coming  within  the  scope  of  these 
statistics  was  £oG,834,  or  £215  for  each  casual^,  or 
21s.  per  building  in  ten  years— about  2s.  per  build- 
ing per  annum.    The  amount  of  injury  done  to 
domain  and  horse-breeding  establishments  was  con- 
siderable, amounting  to  £42,000,  or  more  than  two- 
thirds  of  the  total  mjury  caused  by  b'ghtniog.    It 
has  been  calculated,  from  the  returns  of  60  fire 
insurance  companiefi  of   Germany,  Austria,  and 
Switserland,   embracing  the  period  from  I  Sod  to 
1877,  that  the  danger  from  lightning  has  increased 
two-and-a-half  fold  in  those  countries  during  the 
period  named.     The  danger  is  said  to  have  in- 
creased three- fold   in   Germany  within   the   last 
thirty  years.    The  average  loss  sustained  annually 
by  Germany  from  this  cause  is  computed  at  from 
six  to  eight  millions  of  marks.     Casualties  have 
ttius  increased  in  the  period  of  lightning  conductor 
extension* 


THE  position  of  Wolf 'a  comet  on  Nov.  3  will 
be  at  Berlin  midnight  B.A.  4h.  40m.  19a. 
S.  Dec.  3"  36*6';  brightness,  11*44  as  compared 
with  unity  at  time  of  rediscovery. 

The  position  of  Tempel-Swift'a  comet  for 
Oct.  30,  as  calculated  by  M.  Boasert,  for  Paris 
midnight  will  be  B.A.  21h.  33m.  308.  N.  Dec. 
11**  12*8';  brightness,  12-83  as  compared  with 
unity  at  time  of  rediscovery. 

The  minor  planet  discovered  by  M.  Charlois  at 
Nice  on  Sept.  24  will  be  numbered  as  318.  Dr. 
J.  Palisa,  of  Vienna,  haa  discovered  two  more- 
one  on  Oct.  12  and  another  on  Oct.  15;  but  a 
revision  of  the  list  must  be  made  before  assigning 
numbers  to  them,  though  they  are  nominally  320 
and  321. 

The  Bev.  T.  E.  Eapin,  of  Wolsingham,  has 
found  two  new  variables  in  Oygnus— namely, 
D.M.  +  36'*3852  and  D.M.  +  49**3239.  Both 
are  of  a  strong  red  colour,  the  first  having  a 
Type  III.  (Group  II.)  apectrom,  and  the  other  a 
Type  IV.  (Group  VI.) 

As  president  of  the  Birmingham  and  Midland 
Institute,  Sir  B.  Stawell  Ball,  F.B.S.,  after  dis- 
tributing the  prizes  to  the  students,  opened  the 
session  with  an  address,  the  main  subject  of 
which  was  the  important  part  played  by  the 
spectroscope  in  modem  astronomy.  xLe  said  that 
**  it  seemed  as  if  the  priam,  f orsalang  its  chemical 
work  on  the  heavenly  bodies  as  having  been  prac- 
tically achieved,  was  now  about  to  constitute  itself 
a  revealer  of  movements  of  a  kind  utterly  inappre- 
ciable to  any  other  instrumental  appliances.  "Our 
telescopes  and  other  accessories  of  the  observatory 
enable  us  to  find  the  place  of  a  star,  but  the 
spectroscope  is  enabling  us  to  do  much  more* 
This  subject  is,  aa  is  well  known,  attracting 
much  attention,  and  spectroscopy  is  now  an 
important  branch  of  work  at  idl  the  suitable 
observatories. 

M.  E.  L.  Trouvelot  haa  presented  to  the  Paris 
Academy  of  Sciences  a  memoit  entitled  **  Ob- 
servations of  the  Fall  of  a  Solar  Prominence  intoa 
Spot,"  relating  io  soma  remarkable  luminous 
filaments  occurring  in  a  group  of  spots, 
Aug.  6-10. 

It  is  proposed  that  thdgnat  40in.  telescope 
which  ia  being  constructed  for  the  obaervatory  to 
be  erected  on  Wil^n'a  Peak,  California,  ahall  be 
exMbited  at  the  Columbian  Exposition  (or 
World's  Fair),  Chicago,  in  1893.  The  objective, 
wMch  is  being  worked  by  Alvan  Clark,  is  40in. 
in  diameter,  or  more  than  4in.  larger  than  the 
great  lick  lena,  and  will  cost  about  £12,000. 
The  telescope  complete,  with  mounting,  will 
probably  cost  £24,000,  and  the  obaervatory  and 
dome  about  £6,000. 

The  appointment  of  Prof.  J.  E.  Keeler 
to  Allegheny  Obaervatory  has  been  signalised  by 
one  of  those  acts  for'  which  Americans  are  so 
famous.  Mrs.  Wm.  Thaw,  of  Pittsburgh,  haa 
provided  him  with  the  requisite  funds  to  purchase 
a  spectroscope  of  the  most  efficient  kind,  and  Mr. 
J.  A.  Brashear  has,  we  understand,  commenced 
Its  construction. 

The  Chamberlin  Observatoi^  near  Denver, 
Colorado,  is  described  by  Prof.  Howe,  its  director, 
in  this  month's  Sidereal  Mettenger,  The  build- 
ing, which  haa  cost  about  £5,000,  is  the  gift  of 
the  Hon.  H.  B.  Chamberlin,  of  Denver,  and  is 
situated  in  the  University  Park,  about  five  miles 
from  Uie  city,  but  close  to  the  buildings  of  the 
University  of  which  it  will  form  a  department. 
The  obaervatory  is  to  have  a  20in.  Clark  equa- 
toreal,  which  with  the  other  instruments  wiU  be 

Srovided  b}r  Mr.  Chamberlin,  who,  in  addition, 
as  also  built  the  students'  observatory,  which 
now  shelters  the  6in.  Saegmuller-Braahear  equa- 
toreal  and  the  2in.  Saegmuller  transit. 

In  the  same  issue  of  the  Sidereal  Musenger, 
Mr.  W.  H.  Knight  gives  a  rather  long  Ust  of 
what  he  calls  "some  telescopes  in  the  United 
States,"  part  of  the  materials  he  has  been  col- 
lecting with  a  view  to  publishing  a  catalogue  of 
the  observatories  of  the  world,  with  an  account 
of  their  equipment  9Ji^  personnel. 

The  death  is  announced  of  Prof.  Edouard 
Lucas,  who  recently  presided  at  the  meeting  ot 
the  French  Association  for  the  Advancement  of 
Science,  at  Marseilles,  over  the  Section  devoted 
to  Mathematics  and  Astronomy.  M.  Lucas  was 
I  injured  whilst  at  Marseilles  by  a  fragment  from 


a  pile  of  falling  dinner  plates,  and  on  his  return 
to  Paris  erysipelas  set  in,  from  which  he  died  at 
the  early  age  of  forty-nine. 

Mr.  W.  B.  Watson,  of  Bolton,  died  recently 
in  his  eightieth  year.  '  He  was  one  of  Dalto&^i 
pupils,  and  assisted  h'^n  in  many  of  his  researches. 
His  name  is  often  mentioned  }sj  Dr.  Dalton  as 
that  *' ingenious  pupil  of  mine,  Mr.  Willism 
Bamett  Watson. ' ' 

Prof.  Josef  Petzval,  who  died  last  month,  w&i 
bom  in  Hungary  in  1805,  and  for  aomeyean 
filled  the  chair  of  mathematica  in  the  University 
of  Vienna.  In  1839,  he  turned  hia  attention  to 
the  optical  aide  of  photograplry,  and,  in  con- 
junction with  Voightlander,  produced  the  pottrsit 
combination.  The  orthoacopic  lena  was  alio 
worked  from  hia  directiona,  and  he  waa  also  the 
inventor  of  the  <<  opera  glass  "  aa  now  made  by 
the  leading  optidana. 

The  death  is  announced  of  that  prominnj; 
young  aatronomer.  Dr.  J.  C.  Lamp,  in  his 
thirty-fourth  year.  He  had  been  aatronomer  at. 
Von  Bulow'a  private  obaervatory  in  Bothkamp^ 
in  Holatein,  but  when  hia  health  failed  in  1888, 
he  returned  to  Berlin,  and  aaaisted  Prof.  Auwen 
in  hia  important  inveetigationB. 

The  next  general  meeting  of  the  Inatitutum 
of  Mechanics  Engineera  will  be  held  on  Wednea<* 
day,  the  28th  inst.,  and  Thuxvday,  the  2gth,  at 
25,  Great  George-atreet,  at  half-paat  aeven  each 
evening.  The  following  papera  win  be  read  and 
discuaaed,  aa  fur  aa  time  permita :  '**  On  soma 
Detaila  in  the  Construction  of  Modem  Lanca- 
shire Boilers,"  by  Mr.  Samuel  Boswell  (Wednea- 
day)  ;  First  Beport  to  the  Alloys  Besearch 
Committee,"  by  Prof.  W.  C.  Boberta- Austen 
(Thuraday). 

There  are  two  free  admiaaiona  to  the  eveninff 
lectures  and  the  laboratory  in  the  MetaUurgicu 
Department  of  King'a  College,  Strand,  W.C, 
ana  t^oae  who  cannot  apare  the  ordinary  f eea 
ahould  apply  to  Prof.  A.  K.  Huntington,  at 
the  College. 

The  lecture  next  Sunday  at  St  George'a  Hall, 
Jjsngham-place,  ^rill  be  delivered  by  iLr.  Frank 
Keralake,  on  **Babiea  in  Animala,  and  Hydro* 
phobU  in  Man."  On  Nov.  1,  the  Sunday 
Lecture  Sodety  have  arranged  with  Mr.  W.  L. 
Bicknell,  M. A.,  to  deliver  a  lecture  on  **  Under- 
ground Buaaia :  Authentic  Priaon  Ezperiencea  in 
the  Dominiona  of  the  Czar." 

The  Anniversary  Meeting  of  theMineralogioal 
Society  will  be  held  in  the  rooms  of  the  Geologi- 
cal Society,  Burlington  House,  on  Tuesday, 
Nov.  10,  at  eight  o'dook. 

Prof.  Virchow  waa  preaented  with  the  firtt 
Virchow  gold  medal  laat  week.  For  thia  medal 
contributiona  have  been  sent  from  all  aections  of 
themedical  world  throughout  the  dvilised  nattoia- 
Frau  Virchow  waa  preaented  with  a  silver  replica, 
and  bronze  copies  were  sent  to  the  variooa 
adentific  bodiea  aubacribing  to  the  fund. 

Prof.  Helmholtz  haa  received  a  oomplimeatuy 
deapatch  from  the  G^erman  Emperor  confez^ing 
upon  him  the  titlea  of  Privy  Councillor  and 
Excellenoy. 

News  has  been  received  at  the  MeteorologicBl 
Office,  Bome,  from  Pantellaria,  stating  that  a 
new  volcano  haa  bpen  thrown  up  from  the  bed  of 
the  aea  not  far  from  the  coast  of  the  ialand,  and 
that  it  ia  ejecting  maasea  of  atones  and  d^bna  to 
a  oonaiderable  height. 

It  ia  atated  that  at  the  begjuming  of  next  year 
telephonic  communication  will  be  opened  betwaes 
Bruaaela  and  Amaterdam.  The  line  will  jAtf 
through  Antwerp  and  Botterdam,  where  tele- 
phone atationa  will  alao  be  eatabliahed. 

Yeast  has  been  tried  at  the  Alfred  Hospittjl, 
Melbourne,  as  a  remedy  in  typhoid  fever  by 
Drs.  Embling,  Lempri^,  and  Biday  Thomson. 
In  the  report  Dr.  Thomson  says :  "  Thirty-aeven 
cases  have  been  treated.  Ten  were  severe,  the 
temperature  reaching  or  exceeding  104";  eight 
moderately  severe,  temperature  reaching  <jf^ 
ceeding  103** ;  eleven  were  mild,  although  W 
temperature  reached  103^ ;  eight  were  very  miWj 
the  temperature  never  being  above  102*.  ^•^ 
recovery  took  place  without  any  relapse.  J^^ 
commencing  the  use  of  the  yeast,  it  occuired  to 
me  that  if  the  theory  that  relapaea  are  due  to 
reinfection  &om  the  inteatine  is  correct,  th^ 
there  ahocdd  be  none  under  the  uae  of  the  yeaui 
as  all  the  bacilli  would  be  destroyed  iA  the  wean 
tinal  tube.    Thia  ia  ao  far  boraa  oui,  ^  w^ 
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in«  not  s  relajwe  in  the  thiity-seyeii  cases  under 
ttfit;  while  m  the  107  cases  otherwise  treated 
ffl  Uifl  hospital  there  were  sixteen  relapses.*' 

Hm  Lanffen  Frankfort  electric  transmission 
pitat  is  now  said  to  he  working  well  at  a 
unsrare  of  17,000  toUs.  There  has,  however, 
bev  one  accident,  resulting  in  the  death  of  a 
wnlmsn  who  ,  entered  the  txansf ormer  house 
agsiut  the  roles,  and  was  altering  a  lamp. 

A  finn  in  Marhnrg  propose  to  ntilise  a  water- 
fijl  of  180ft.  at  St  Lorenaen,  18  miles  distant, 
far  the  production  of  current  to  he  transmitted 
to  their  works.  The  fall  is  equal  to  about 
600  H.P.,  and  it  is  calculated  that  450  H.P.  can 
betnasmitted. 


isrsssa  to  the  editob. 

[We  do  not  hold  mirMlve*  rttpotuihU/or  the  opinions  ot 
MrmntpomdenU.    Tke  JUUor  retpoet/iMif  rtqmstt  thai  aU 
'   "    1  «Ao«U  b€  draion  up  tu  bri^y  as  possible,} 


AQ  commMmicatiomM  should  be  addressed  to  the  "Editor  oJ 
tItKieuiB  Mbobaitio,  838,  Arand,  W,0, 

iO  GhsquBS  send  I\)st^Jfle»  Orders  to  be  made  payable  to 
J.  Pasboib  Bdwabds. 


%•  7»  order  to  /aeUitate  rt/erenee,  Correspondents,  when 
tftUksg  of  any  letter  previously  inserted,  will  oblige  by 
uatioeing  the  number  etftke  Letter,  as  weU  as  thepage  on 


"I  noald  hare  etwyone  write  what  he  knows,  and  «a 
BBobMhs  knowii  bat  no  more:  and  that  not  in  this 
(■Sf,  bat  in  all  other  mbjeeti :  for  aueh  a  pemn  maj 
hm  Hme  partioulAr  knowledge  and  ezpoienoe  of  the 
arton  cf  tach  a  penon  or  mtch  a  f  enntain,  that  as  to 
aktethiaga,  knom  no  more  than  what  everybody  doee, 
niyeL  tolnep  a  dutter  with  thia  little  pittanoe  of  his, 
vill  nMmtakft  to  write  the  wholebody  of  phyaicka,  a  vice 
bm  wbooe  great  iaooaTeDienees  dexiTe  their  original." 
—MoaleigM^s  Keeays, 


•  •♦ 


A  BBKASKABLE  KETSOB. 

[32825.]^!  FDTD  that  the  meteor  seen  by  me  on 
fbs  lltb,  as  described  in  your  columns  last  week, 
wotaiBrTed  in  other  parts  of  Wales.  For  instance, 
Mr.  £.  J.  Cope  writes  me  as  follows  from  Brecon : 
'*  The  sky  was  doudy,  bat  the  meteor  appeared  to 
bs  fhifl  side  of  the  douds.  It  huted  about  16 
Moadi,  and  than  Tauished  behind  a  very  Uaok 
dood  on  the  horiaon.  It  waa  so  bright,  that  you 
eoddiseto  read  small  print,  and  it  looked  to  be 
iboat  the  size  of  the  moon.  The  centre  was  Y', 
fhtoatsr  portion  TCP,  and  the  taQ  Or*.  The  tail 
wy  oomposed  of  laige  grannies,  lime  6.36." 
Mr.  Com  appends  a  diagram. 

UsoeUy.  Arthur  Uee,  7.B.A.S. 


S-]— 'I  WBXTH  a  few  lines  in  haste  to  say 
ttat,  bsing  at  Acklington,  Northumberland,  on 
SitnrdaT  eyening,  Oct.  10,  as  I  was  leaving  the 
Aitiaa  I  mw  a  remarkable  meteor,  yery  similar  to 
ttst  just  jpointed  out  to  me  as  reooraed  in  your 

^r  of  Oct.  16.  The  iky  being  much  oyeroast 
cloody,  I  saw  a  bright  lighC  of  varying  in- 
My,  m  the  olouds;  but  I  doubted  whether  it 
■igkt  not  prooeed  from  the  station  lights,  until  I 

8)ton  the  road,  when  X  took  it  for  a  display  of  the 
fldhsm  Lif^ts,  and  then  suddenly  a  flasn,  as  of 
vuurUghtaing,  came  about  us,  and  I  heard  a 
JHDSB  exclaim,  <*What  ligfat  is  that?"  It  did 
Uasd  Tery  mudi  resemble  the  Aurora  BoreaUs  in 
ftfl  douds,  and  after  the  flash  the  appearance  soon 
|MMd  away.  B.  Hudson  Bdman. 

Tbonton-Ie-Moor  Bectory,  Caistor,  Oct,  19. 


18^.]— Oh  Sunday  erening,  October  Uth,  at 
^  Jn.  p  jn.  looal  mean  time,  a  very  laige  and 
iraitmAeor  passed  in  sight  here.  The  sky  was 
w,  but  the  strong  twilight,  by  hiding  all  stars. 
JNvsated  its  course  being  noted  in  the  usual 
MBBSf.  I  was  able,  howeyer,  to  measure  (yery 
Mghly)  the  following:  Position,  when  first 
^ttrksd,  about  half  a  point  south  of  east 
VtSL^B'^^uui);  altitude  at  same  time  20". 
Amde  at  disappearance  (from  explosion  in 
Mpwcr  of  sparks),  15*;  horizontal  angle 
9»«ia  these  points,  40*;  Ut.  of  place, 
£jr  4'  North ;  long.  6*  46'  68 '  West ;  lime  ol 
|Vtt  flibmated  by  my  wife,  6  sees. ;  by  me,  4  sees. 
«ns  Uaiah-whfte,  hi  brighter  and  larger  than 
!9?'.  ^  did  not  see  its  first  appearance,  it  being 
tfurty  to  fnU  hriUiauoe  when  I  noticed  it. 

E.  K.  B. 


WOLF'S  COKBT— mCTKBBBIKQ  OF 
ir  OBXONZ8. 

1^28.]— I  aaw  Wolfs  comet  Ust  night  with 
JH^DoUond,  power  40,  so  easOy  that  I  fanqy 
■  wt  be  seen  with  much  less  aperture. 

Ton  obart  of  the  oomet*s  path,  giyen  on  p.  105, 
•gs  to  foUow  Proctor's  uumboing  of  Uie  six 
■HittOcioo,  marked  tt.    His  atlas  numbers  them, 


reading  from  north  to  south,  4,  2,  1,  3,  5. 6.    Bat 
Dien's   aUas,  Heis*s   athu,  and  Gottam^s  charts. 


number  them,  reading  the  same  way,  1, 2,  3. 4, 5, 6 ; 
while  MoClure's  Klein  numbers  them  (without  the 
Greek  letter)  7,  2, 1,  3,  8,  10.  B.  Noble. 

Newcastle-upon-Tyne,  13th  Oct. 

[32829.1— Mb.  Lancastbb  (32790)  seems  tothinkit 
improbable  for  this  comet  to  be  seen  with  less  than 
4in.  I  managed  to  get  a  sight  of  it  on  Sept.  26  in 
beautiful  air  with  a  3iD.  and  a  power  of  about  40. 
On  that  date  at  about  9*45  I  began  searching  for  it, 
and  continued  to  do  so  without  success  till  10.30. 

It  then  oocurred  to  me  that  ii  I  waited  till  Taurus 
got  higher  aboye  the  horizon  I  should  haye  a  better 
chanoe  of  seeing  the  comet.  I  therefore  suspended 
seekiog  it,  and  engaged  in  other  obseryations  till 
about  12  hours.  About  that  hour  I  commenced  the 
search,  and  found  the  comet  at  12h.  15m.,  near  63 
and  70  Tauri,  and  just  yisible  as  a  nebulous  speck  of 
the  tenth  degree  of  faintness.  As  to  being  aUeto 
seeitwithlenthanlin.,  as  Mr.  Moore  has  done,  I, 
with  my  Sin.  stopped  down  to  2in.,  failed  to  see  it. 
I  tried  for  the  comet  again  on  Oct.  3,  but  the  weather 
was  not  of  the  best,  and  I  failed  to  see  it. 

B.  Beffinald  Blakeley. 

Dewsbury,  Yorkshire. 

<*F.B.A.S."  AND  PBOF.  YINOE. 

[32830.]-lN  the  last  letter  of  "  A  Fellow  of  the 
Boyal  Astronomical  Socie^  "  in  your  columns^  he 

K'  res  an  anecdote  about  vince,  ox  which  it  might 
desirable  to  mention  the  source,  particularly  as 
the  writers  of  the  *' Dictionary  of  rfational  Bio- 
graphy*' are  proceeding  so  rapidly  and  steadily 
with  tneir  task,  that  they  seem  to  be  almost  within 
measurable  distance  of  eyen  the  letter  "  V,"  late  as 
it  is  in  the  alphabet. 

"F.BA.S."  speaks  of  Yinoe's  Deyonahire  pro- 
nunciation. In  Rose's  *'  Biographical  Dictionary  " 
it  is  stated  that  Vince  was  boiRi  of  poor  parents  at 
Fressingfield.  in  Suffolk— a  coun^  which,  I  belieye, 
does  not  border  on  Deyonshire.  Nor  can  I  find  any 
record  of  his  haying  had  any  connection  with  the 
latter.  With  regard  to  his  sentiment  apropos  of 
duelling,  I  presume  most  of  us  now  would  agree 
with  him,  except  that  he  might,  perhaps,  haye  used 
a  stronger  expression.  If  anyone  were  to  call  me, 
for  instance,  a  liar,  the  fact  of  his  doing  so  would 
of  itself  proye  him  to  be  so  great  a  liar  that  what- 
eyer  he  chose  to  say  would  not  be  of  the  dightest 
consequence  to  me,  and,  beyond  telling  him  so^  I 
should  not  feel  called  upon  to  take  the  least  notice 
of  it.  But  my  sole  object  now  is  to  suggest  to 
"F.B.A.S."  that  if  he  has  access  to  any  particulars 
respecting  the  priyate  life  of  Vince,  he  should  com- 
municate them.  W,  T.  I«ynn. 


PBOXTLIAB  BAINB0W8. 

[32831.]— BsFEBBiNa  to  **B.  S.  M.  D.'s"  letter 
(32806,  p.  157),  I  may  say  that  I  saw  here  a  yery 
similar  rainbow  to  the  one  he  describes,  in  August 
huft. 

There  had  been  heayy  rain  all  the  afternoon,  but 
shortiy  before  sunset  the  rain  ceased,  and  the  sun 
shone  out  brillianUy  from  between  two  heayy  banks 
of  clouds  not  yery  far  aboye  the  horizon.  A  yery 
fine  raiubow  soon  appeared  with  a  refieoted  bow 
aboye  it,  and  shortly  afterwards  two  additional 
bows  appeared  inside  the  primary  one.  The  red 
and  orange  colours  of  the  two  lower  bows  were, 
howeyer.  so  oyerlapped  bjr  the  yiolet  of  the  upper 
bowB  as  to  be  completely  hidden,  l^e  lowest  imw 
was  yery  unsteady,  and  kept  diminishing  and 
increasing  again  in  brightness  eyery  few  seconds 
during  the  toi  minutes  or  so  which  the  phenomenon 
laste£ 

Aditeady  Epsom.  A*  K.|  B.B.A.S. 

VIOLIN-XABJ^ra. 

[32832.]— It  is  quite  a  pleasure  to  see  *<A 
Student "  (letter  32698)  looking  at  yiolin-making 
from  a  point  from  which,  as  far  as  I  know,  none 
has  done.  The  ex|>erience  that  I  haye  in  the  matter 
shows  me  that  yiolin-making  is  in  the  hands  of 
exc^ent  workmen,  but  that  they  know  scarcely 
anything  of  the  acoustical  and  not  eyen  mechanic 
proportions  required  to  make  a  good  yiolin.  This 
IS  msorely  an  assertion  of  mine,  bat  I  can  proye  it. 
Of  course  the  yiolins  which  are  made  now  are  all 
yery  near  those  of  the  old  masters  from  which  they 
are  copied ;  but  near  in.  tins  respect  ii  really  worse 
than  nr  away,  because  a  littie  farther  still  would 
make  it  right.  The  science  of  acoustics,  or  the  law 
of  yibration  as  I  call  it,  is  known  only  by  the  leayes 
and  branches  up  to  now,  but  the  tree  is  still  out  of 
sight.  It  is  astonishing  to  see  the  height  that  the 
soence  of  engineeeing  has  attaired,  and  yet  the 
law  of  yibration— the  most  important  in  the  sdenee 
— is  not  studied.  I  craye  pemussion  here  to  ask 
the  engineers  oH  "  Ours  "  whether  it  be  known  that 
mechanical  jiroportions  (i.e..  leyer  No.  1),  for 
instance,  are  correct  only  wtien  the  machinery  or 
body  is  at  rest,  and  that  for  the  harmonious  working 
of  a  machine  may  be  wrong  in  ite  proportions  of 
length,  form,  thickness,  &c.    "A Student"  asks 


(No.  1) :  Has  this  analogy  been  noticed  before? 
Not  that  I  know  of,  and  I  think  I  haye 
read  all  that  has  been  written  about  the 
yiolin.  Howeyer,  I  do  recollect  haying  seen 
something  similar  stated  —  namely,  that  the 
length  of  the  breast  taken  as  the  ground 
tone,  across  the  upper  part  of  a  fifth,  and  so  on ; 
but  the  internal  space  has  only  been  tried  by  the 
blowing  oyer  the  /-hole.  (No.  2)  To  a  certain 
extentf  yes.  Bat  the  air  inside  the  body  of  the 
yiolin  is  set  in  yibration  by  the  body,  and  the  body 
haying  to  resist  the  tension  of  the  strings 
arranges  itself  into  aooustioal  proportions  when  set 
in  yibration  quite  independent  of  the  mathematical 
proportions  which  in  your  calculations  depend  on 
lines  only.  J.  H.  Sohucht. 

ABTIFIOIAL   INCUBATIOK. 

[32333.]—"  Inoubaks  "  flatters  me  by  suggesting 
that  I  can  add  anything  to  the  knowledge  possessed 
by  our  readers  on  the  subject  of  incubators.  It  is 
true  I  haye  experimented  for  amusement  in  this 
line ;  but  I  cannot  speak  as  to  the  possibility  of 
making  a  financial  sucoess  of  artificial  incubation, 
though  I  cannot  see  why  this  should  not  be  done, 
and  on  a  yery  large  scale  indeed.  I  haye  used 
many  forms  of  incuMtor,  bat  none  with  the  abso- 
lute success  of  the  first  one  I  had.  This  was  not 
self -regulated ;  it  was  simply  a  large  tsnk  well 
packed  in  a  stout  wooden  case  with  felt,  the  tank 
holding  some  lOgals.  of  water.  The  drawer  under 
this  tank  was  yery  freely  supplied  with  air,  the 
bottom  of  the  drawer  and  of  uie  incubator  being 
of  perforated  zinc  There  was  also  a  dose  row  of 
holes  in  the  wooden  case,  all  round  the  incubator, 
just  below  the  tank  andaooye  the  leyel  of  the  eggs. 

I  kept  this  incubator  in  a  room,  which  was  of  a 
tolerably  unyarying  heat,  being  near  the  kitchen 
rang^,  and  I  had  a  big  saucepan  on  an  iron  tripod, 
with  a  lid  fitting  tight  and  a  tap  at  the  bottom, 
standing  on  the  top  of  the  case.  The  tap  from  this 
saucepan  was  oyer  the  filUng  tube  of  the  tank,  and 
there  was  a  littie  gas-stoye  under  the  saucepan ;  the 
saucepan  held  about  four  gallons  of  water.  Con- 
nected with  the  lid  there  was  a  small  pipe,  which 
descended  under  the  perforated  bottom  of  the 
machine,  and  as  the  gas-stoye  was  always  borning 
with  a  small  flame,  there  was  always  a  little  cloud 
of  steam  ascending  into  the  egg-drawer.  At 
morning  and  eyraiing  I  turned  on  the  gas- 
stoye  until  the  water  in  the  saucepan  boued, 
then  drew  off  four  gallons  of  water  from  the 
tank,  and  replaced  it  with  the  boiling  water  from 
the  saucepan.  I  suppose  that  eyecy  man  must  find 
for  himself  the  deuuls  of  the  proper  heat  of  the 
tank,  distance  of  eg^s  from  the  tank,  temperature 
of  room,  &c. ;  but  boiling  water  is  always  the  same 
temperature  here  below,  and  this  fact  is  the  basts  of 
safety  in  the  non-regulating  incubator.  My  eggs 
were  an  inch  from  the  tank,  and  the  tank  usaauy 
was  at  about  160^  Fahr.  at  the  top,  which  means 
not  quite  so  hot  at  the  bottom. 

I  kept  the  egg-drawer,  at  the  leyel  of  the  eggs,  at 
from  104^  Fahr.  down  to  100^  quite  easily,  the  tem- 
perature of  the  room  being  about  6*5'  Fahr.,  and  I 
hatched  out  fuUy  90  per  cent,  eyery  time. 

In  Vol.  XXXIX.  of  this  our  paper,  page  236, 
there  is  a  sketch  of  the  only  thermostat  X  naye  used 
with  success,  though,  of  'H)urse,  there  are  many 
others  and  better  ones— Hearson's,  for  example — 
and  in  the  same  yolume,  on  psjg^e  471,  there  is  a 
drawing  of  the  self -regulating  incubator,  whidi  t 
used  for  some  time  with  success,  haying  the 
thermostat  attached,  and  with  the  addition  of  the 
automatic  regulation  of  yentilation  in  case  of  oyer- 
heating. 

My  experience  is  that  it  is  not  easy  to  giye  too 
much  air  to  the  eggs ;  if  the  heat  is  kept  up  to  104, 
the  free  access  of  air  under  the  maehme  oyer  the 
whole  surface  of  the  bottom  is  neeessaryj  and  this 
air  must  always  be  moist,  steam  gentiy  rismg  under 
tiie  machine  bemg  the  best  way  to  secure  this ;  but 
the  presence  of  a  tray  of  water  under  the  egg- 
drawcTj  and  some  arrangement  by  which  the  air 
entering  below  is  obliged  to  pass  oyer  this  film  ^ 
water,  answers  the  purpose  almost  as  well. 

I  have  found  that  under  hens  there  is  no  loss  df 
weight  in  the  eggs,  such  as  is  neariy  always  found 
in  the  incabator :  we  cannot  preyent  a  Uttie  eyapora- 
tion  from  the  egg  in  the  earner  and  more  fluid  part 
of  the  life  of  the  egg ;  but  it  Is  necessary  to  reuoee 
this  evaporation  as  low  as  possible,  and,  as  the 
greatest  risk  is  during  the  earlier  days,  the  first 
week,  I  have  found  (contrary  to  the  advioe  given  in 
the  letter  of  "  Ineubaas  ")  that  it  is  best  to  surround 
the  eggs  with  more  moisture  at  first :  it  is  necessary 
all  through,  but  specially  at  first.  I  haye  had  good 
resulte  by  preventing  evaporation  by  a  ▼ery  sUght 
oiling  of  the  eggs,  out  it  is  necessary  to  avoid 
cholong  the  pores  of  the  shell  up  with  oil,  a  little 
lanoline  (an  animsl  ftit)  smeared  on  the  hands  and 
then  all  apparently  rubbed  off  again,  and  then 
handling  the  eggs  &S\j  with  the  fingers  is  suffidei^. 
The  hen  certainly  oils  her  eggs,  as  may  be  seen  by 
dippmg  them  in  water  after  a  fsw  days'^  incubatioh. 

With  regard  to  tixe  question  of  tumtus  the  eggs, 
the  hen  turns  them  very  frequently.  She  pushes 
the  outer  ones  with  her  beak,  and  makee  them  take 
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the  place  of  the  inner  ones.  The  eags  are  ahifting 
▼ery  fceqoentlv  dazing  the  day,  and  this  oanaes  not 
only  turning,  but  the  ezpoeore  of  the  eggs  in  tam 
to  an  alternating  temperatore,  those  next  her  body 
being  the  hottest,  of  oonzse;  but  the  outer  eggs 
being  far  ooolar.  If  a  marked  egg  be  placed  dose 
to  the  hen.  it  will  be  found  to  have  travelled  to  the 
outer  part  of  the  nest  before  many  hours  have 
elapeed,  and  will  again  oo  dose  to  her  after  a  few 
hours'  exposure  to  a  co^er  nart  of  the  nest. 

I  think  that  the  daily  cooling  of  the  eggs  is  there- 
iore  a  great  necessity,  and  it  should  be  ^ne  twice 
a  day,  tiie  em  being  gently  rolled  round  at  the 
flame  time,  mtnout  Urang  or  shaking.  In  practice, 
I  do  this  Dy  having  the  snaoe  of  one  row  of  eggs 
empty  in  the  drawer.  A  slight  tilt  of  the  drawer 
win  roU  them  to  one  side,  partially  turning  them 
round,  and  I  prefer  to  cool  them  by  pladng  a  frame 
oontaininff  a  non-conduoting  substance,  such  as  fdt, 
between  the  eggs  and  the  hot  tank,  at  tne  same  time 
opening  the  bonom  of  the  incubator,  whidi  is  made 
to  drop  out ;  this  avoids  the  loss  of  heat  from  the 
drawer  and  tank  whidi  the  removal  of  the  drawer 
oauses;  but  in  the  latter  stages  of  incubation  the 
do  not  lose  vitality  1^  removal  and  very  con- 

lerable  cooling. 

I  should  thins  that  the  artificial  incubation  of 
4ggs  on  a  large  scale,  and  by  means  suitable  for 
•nnskilled  peraons  to  conduct,  is  quite  feasible,  and 
•the  best  means  and  the  least  expensive  would  be  a 
zoom  with  a  number  of  tanks  supplied  with  boiling 
water  by  nipes  running  round  the  room,  the  water 
being  heated  by  a  fixed  boiler  and  fire  in  a  shed  out- 


Aden 


or  attached  to  the  room.  It  would  not  be 
difficult  to  learn  the  requisite  external  and  internal 
temperature  of  the  room,  the  tanks,  and  the  boiler, 
^and  the  intervals  of  diangtng  the  water  necessaiy 
to  keep  the  tanks  at  the  proper  heat. 


I  have  often  wished  to  find  time  to  work  out  a 
contact  incubator,  one  in  which  the  water  diould 
be  only  in  smsll  bulk,  and  kept  at  the  temperature 
of  104  bva  regulator,  the  containing  part  of  the 
machine  oeing  a  rubber  bag,  which  should  rest  on 
the  eggs,  touching  them  at  one  point  only  with  a 
surface  at  the  natural  temperature ;  the  eggs  diould 
be  i)laoed  upon  a  bed  of  damp  earth,  and  nee  ven- 
tilation secured  by  chopped  straw  under  them.  I 
am  convinced  that  the  surrounding  of  the  eggs  with 
an  atmosphere  of  hot  atr^  is  the  cause  <»  the  too 
^reat  evaporation  and  drymg  up  of  the  oggs>  which 
IS  the  great  fault  in  our  incubators,  and  a  closer 
imitation  of  nature  would  avoid  this.  I  have  not 
heud  of  any  experiments  in  this  direction,  but 
perhaps  there  may  have  been  such. 

Gerard  Smith. 

Graigholm,  Upper  Clapton,  Oct.  16. 

IN0TTBAT0B8. 

[32834.]-lN  the  "E.M.*'  just  now  there  are 
iuquiries  about  incubators,  and,  as  I  constructed 
one  for  myself  early  this  year  which  was  a  success, 
I  venture,  with  your  permission,  to  let  all  the 
readers  of  the  "  £.M."  have  the  use  of  my  plans. 
I  hope  they  will  be  understood,  as  I  am  quite  a 
novice  yet  at  drawing. 

I  have  marked  them  all ;  but  should  anyone  not 
understand  them,  I  will  be  pleased  to  send  dcetdi 
of  any  part.  The  piece  marked  *'  Seal  E  *'  is  con- 
structed of  two  sheets  of  very  thin  brass.  When 
finished^  it  is  not  more  than  |in.  in  thickness,  and  is 
fiUed  with  ether,  and  solderM  up ;  it  lies  in  tne  iron 
piece  marked  F.  The  part  F  is  supported  on  two 
fin.  square  iron  rods,  marked^ ;  ttiese  rods  support 
tank  across  the  centre,  and  are  3in.  apart.  H  is 
the  fuond ;  I  is  a  sort  of  tle-pieoe,  and  goes  on  at 


the. lamp  end,  and  has  a  lid,  or  damper,  snspsndsd 
from  the  end  of  lever ;  the  rod  J  is  pointed  at  lioui 
ends,  and  goes  between  the  seal  and  lever.  IbB 
ether  boils  at  90",  lifts  the  lever  and  damper,  and 
lets  the  heat  pass  off ;  but  as  soon  as  it  cods, 
down  comes  toe  damped,  then  the  heat  must  psa 
through  the  pipes.  It  has  been  a  great  sucosOy 
and  no  trouble. 
Gottoun,  Glencarse,  Perth,  N.B.  Fraaer. 


«» 


TO  ''  szauA. 

[32835. 1—"  SiQi£A.'B"  letter  (32742)  on  U^htning 
Space  and  Ether,  &c.,  is  most  amusing.    We  mo^ 
in    accordance    with   the    dictum  of   Immaaiisi 
Kant,  demand  of  **  natural"  sdence  that  it  sub- 
stitute at  all   points  mechanical    causes  {wm 
tJfUimUi)  for  intelligent  causes  (fiama^fMlet),  oon- 
ddering  that    mechanics   alone  provide  a   raal 
explanation  of  phenomena.    Themore,  how  sn 
we  to  exfdain  the  transmission  of  heat,  !|&^V''f 
dectridfy  from  the  sun  and  stars  to  us  P    we  ka^ 
that  these  forces  or  energies  are  modes  of  motion  m 
"matter*' ;  how,  then,  can  they  be trausmittoa w 
to  us  except  hv  and  through  matter  ?   I  ^^^' 
pdled  to  postulate  for  an  «*ether"  aspaoe-flUmg 
matter,  whatever  may  be  its  nature  or  pTopemi* 
It  appears  to  me  an  absurdity  as  great  ^  tM 
creatures  living  in  two-dimensioned  space  to  tiuDK 
of    any    kind   of    motion    passing    throun   i 
"vacuum"  of,  say,  only  90  millioiis  of  tonm*  f^ 
should  like  "Sigma's"  or  other  "non-ethereal 
gentleman's  opimon  on  this  "  matter." 

Spiritualists  are  too  much  in  the  habit  of  MB; 
oeivmg  force  and  enersy  as  something  '  *CF^ 
from  matter,  which  can  oe  taken  in  and  out,  aJnik 
horse  from  a  cart— a  most  erroneous  opin«»jiJ»' 
minding  me  of  the  railway  company  who  ohargea  a 
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iMnie  of  oazriage  as  "empties"  for  disoharged 
seeamalaton  than  for  charged  ones. 

In  oondiuion,  we  have  no  "  eridence  "  whatever, 
saywhere,  of  will,  foroe,  or  energy  as  acting 
*'Nparate"  and  independent  of  matter  or  a 
Bsterial  mediom,  nor  of  matter  entirely,  abso^ 
htaly  Toid,  or  deprived  of  force.  F.  w.  H. 


THB  PBINOIPLBS  07 

^Continued  from  poffe  136.) 


and  snbdominant  are  disconnected,  and  in  discon- 
nected chords  care  must  be  ezeroiaed  in  the  pro- 
gression of  the  parts :  otherwise'the  faults  become 
audible  as  ssquence  of  octaves  and  fifths,  as  diown 
by  the  ties  in  the  last  example.  Indeed,  the  advice 
of  Dr.  Hiles  is  never  to  use  disjointed  progressions 
of  chords  without  adding  a  dissonant  note  w  one  of 
them^  to  obviate  the  abruptness  of  the  progression. 
If  this  rule  is  disrsgarded,  as  it  must  be  when  con- 
sonant chords  alone  are  under  consideration,  it  is  a 
safe  plan  to  make  the  fifth  of  one  chord  become  the 


rjMftJW  1    T»  «.» 1..*  «.««.  *i.^  ...1.^-    I  octave  in  the  next,  or  viee  vertdt  as  the  case  requires. 

MS^;^L^l^rf^J^'1^l^^'^?^^  The  progression  No.  12  can  be  revened,  butlis  the 

Shtow£?A«  LuS  J^^,'^*^??'  otords,  the  two  dom&a5  chord  has  two  notes  dissonakt  with  the 

SS^SSSSi^  ^J?JS^'  t<^c,  and  what  I  tonfo,  a  lesttess  character  is  i 

^:r^  tLri^TA^"^^^  Wone  to  expectthe  tonic  ch. 
nsotsl  pcebilates  being:— (1)  That  the  direct  in- 


tdHgible  concords  are  the  ftfth  and  major  third 

(ignozmg  the  octave) ;  and,  (2)  The  most  natural 

pogrssuons  csonsiBt  in  varying  the  nn>anit^  of  some 

Sflte  of  the  last  chord,  preferably  the  root  or  the 
tflh. 

It  was  assumed  that  the  interval  of  minor  third 
■  not  direoUy  intdligible.  It  is  here,  however, 
^iiBvsnient  to  point  out  that  tiie  reasoning  ia  not 
mlidated  if  this  be  disputed,  so  long  as  it  is 
MButted  to  be  less  definite  in  meaning  than  the 
msjor  third.  Its  character  is  less  firm  and  dear 
osnthe  major  third,  which  is  all  that  the  argument 
NVBtres. 

_JMtas  the  major  and  minor  subdominant  chords 
Pi^SNBs  to  the  major  tonic  chord,  so  do  the 
wo  tonic  chords  progress  to  the  major  chord  of  the 
teinant;  that  is,  the  major  chord  of  the  fifth  of 
tts  tonic.    This  chord  naturally  leads  back  to  the 
tatte  ohoids.    Fig.  10  shows  ^e  tonic  progzessing 
y  we  subdominant,  returning,  then  going  to  the 
joiBtasnt,  and  finally  to  ^etonio,  in  the  major 
Me;  and  Fig.  11  exhibits  the  same  progressions 
isttw  minor.    The  reason  why  the  chord  of  the 
wouiisnt  is  major  will  be  understood  from  the  pro- 
pvaon  of  the  major  tonic  to  minor  subdominant. 
■Mtsdof  in  the  Iset  paper.    The  oonduding  diora 
*^tOf  course,  be  major.    Thediords  of  tEesub- 
wnaat  and  dominant,  both  leading  to  that  of  the 
2"ne^  a  position  of  rest,  whence  thsj  have  both 
pnoeeded,  detennine  this  central  diora  as  the  tonic 
J»jd  of  tha  key  of  0.    Only  when  they  have 
v^lMsp  heard  is  the  k^  settled:  it  is  other- 
iin  iadeflnits.     Still  stranger  is  the  influence 
«Jm  Uy  felt  if,   after   the   subdominant,  we 
2^*^  once  to  the  dominant,  and  thence  to  the 
™'  jBot  in  this  case  the  positkm  of  the  upper 
pv  of  ttedoBunant  should  be  so  chosen  that  tiie 
"K^^  nsppears  In  the  position  to  which  the 
y«fa»nt  woifld  lead,  as  in  F^.  12,  not  as  in  Fig. 
***  Itwill  be  seen  that  the  chords  of  thedominant 


imparted  to  it  which 

chord  to  follow ;  hence 

the  progression  from  the  dominant  to  the  sub- 

donunant  is  no^  so   satisfactory  as  the  reverse 

motion. 

The  chords  of  the  relative  tonics,  A  minor  and 
A  flat  major,  are  coinposed  of  notes  entirely  con- 
sonant wiih  tiie  tonic  G,  and  form  alternative  posi- 
tions of  rest  for  CE  or  C  £  flat,  as  tiie  case  may  be. 
To   fill  this  alternative  function^  their  intrnvals 
should  hold  the  same  relative  position  as  would  the 
tonic  chord;   not  in  another  position,  as  would 
happen  when  they  are  derived  bjr  progression  from 
the  chords  of  C  major  or  minor,  in  which  case  tiiey 
are  determined  as  other  than  tonic  chords.    If  these 
diords  be  approadied  from  the  dominant,  this  would 
entail  the  failing  of  the  leading-note,  as  the  third 
of  the  dominant,  B,  is  called,  to  the  octave  of  the 
bass  A  flat  or  A.    To  obviate  this  progression,  con- 
trary to  the  character  of  the  leading-note,  it  is  more 
usual  to  omit  the  octave  in  the  upper  parts  and 
allow  the  B  to  rise  to  G,  thus  doubling  the  third  of 
the  chord.    Fiff.  14  shows  these  progressions  with 
the  leading  note  falling ;  Fig.  16  with  the  B  rising 
to  double  the  third,  C.    The  alternative  positions 
of  Fig.  15  are  also  possible  positions,  in  wMch  the 
chords  of  G  could  follow  the  dominant.    Modem 
theorists,  however,  prefer  to  avoid  the  doubling  of 
a  t»>}rd  in  consonant  chords,  with  some  exceptions, 
among  which  these  progressions  maybe  included. 
The  reverse  of  these  progressions  is  also  practi- 
cable, the  dominants  being  major,  and  fallmg  on 
thetonia 

The  chords  so  far  studied  fall  into  three  systems, 
giving  the  materials  for  three  modes  of  G ;  that 
with  the  tonic,  dominant,  and  sub-dominant  all 
major,  gives  the  major  mode ;  that  with  the  domi- 
nant only  major  gives  the  minor  mode ;  and  ^t 
with  the  tonic  and  dominant  major,  the  sub-domi- 
nant minor,  the  minor-major  mode,  as  it  is  called 
by  Hauptinann. 

Gompositions  are  not  'professedly  written  in  this 
I  last  mode,  though  l^  the  use  of  accidentals  the 


b?"* 


construction  of  passages  of  considerable  length  is 
seen  to  be  of  this  ohancter. 

The  notes  thus  far  determined  are  the  smallest 
possible  number  to  constitute  a  key,  to  show  atonio 
chord  in  the  centre  between  the  dominant  and  sub- 
dominant  chords.    If  pro^ssions  be  so  chosen  as 
to  exdude  those  which  decide  the  k^— that  is,  of 
dominant  and  sub-dominant,  with  or  without  the 
tonic,  the  key  remains  undedded.    Thus,  though 
Fig.  16  is  presumably  in  G   major,   the  key  is  not 
perfeottv  oefined,  tuough  the  mterpodtion  of  the 
chord  oz  A  between  the  sub-dominant  and  dominant 
chords.    If,  instead  of  the  diord  of  A,  the  chord  of 
G  had  been  used,  as  in  the  first   diord,  theksj 
would  have  been  dedded,  as  can  be  easily  verified. 
The  progresnon  would  also  be  free  from  a  tedinical 
faulty  to  which  I  need  not  further  allude.  It  foUows 
that  if  we  introduce  relative  sub-dominants  to  the 
relative  tonics  A,  A  fiat,   we  shall  not  detennina 
a  new  key  as  long  as  we  omit  the  dominantaof 
these  keys.    The  sdieme  of  sounds  will  then  be 
as  in  Fig.  17  (without  the  B  fiat).    The  additional 
notes  wfll  be  denoted  by  italics,  D,  2)  fiat,  to  dis- 
tinguish them  from  B,  the  fifth  ox  the  dominant. 
The  J)  thus  introduced  differs  from  the  other  D  in 
pitdi  by  a  comma  U,  and  the  construction  of  the 
table  is  such  that  whenever  two  notes,  nominally 
the  same,  appear  with  an  apparent  interval  of  two 
octaves  between  them,  there   is  this  commatio 
difference,  the  higher  note  occupying  the  higher 
position.    The  higher  B  is  f,  the  lower  D,  a  minor 
third  under  (|)  the  fourth,  F  (|),  thereforo.  equal 
to  \<^.    Now  I  «  ii  of  V^.    These  added  notes  are 
called  the  sub-awnliary  notes  of  the  mode  (Parkin- 
son), and  do  not  appear  in  the  scales  of  G.    We 
have  now,  besides  the  scales  of  G,  the  notes  of  the 
"descending  scale"  of  A  minor;  and,  with  the 
exception  of  B  fiat,  the  notes  of  the  scale  of  (A  flat 
major.    (In  a  former  communication  I  omitted  to 
point  out  that  the  D  of  the  scale  of  A  minor  is  not 
the  same  D  as  of  the  scale  of  G.)     We  may  now 
add  the  B  flat,  securo  that  we  shall  not  unsetxle  the 
key  of  G  as  long  as  we  avoid  progressions  of  the  rela- 
tive dominants  and  zdative  sub-dominants,  with  or 
without  the  relative  tonics,  whidi  would  transfozm 
these  into  actual,  independent  keys.    The  diagram, 
Fig.  17,  is  nearly  as  symmetrical  as  was  the  simpler 
Fiff.    8;  it  still   exhibits  vigorous  connections  of 
thirds  and  fifths,  free  from  all  approximation  or 
doubt.    In  my  next,  I  diall  complete  the  list  of 
sounds  naturally  connected  with  uie  mode  of  0, 
explain  the  natural  compound  diords,  and^  if  space 
permit,  pass  on  to  the  subject  of  chromatic  chords, 
to  which  the  present  matter  is  a  necessary  pre* 
liminary  inquiry. 
Arts  Glub,  Mandiester.  B.  O.  Phillips. 

{To  be  continued*) 
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bat  [OMtlMll;  nycuuiot  be  gmtar.tmt  tuyln 
•quM  to  2 ;  10,  protided  >  oompondd  ■ii-pomp 
wu  be  mmd^  tbers  •ppMa  "O  neam  to  doDbt  the 
paidt>tU^  olndaoinK  the  pm 


...,  proniled  tlie te . . 

,  DOT  wonld  the  gM  now  ocoapy  an  iofloiU 

ipaoe,  for,  though  nay  time  the  pr—nra  ww 
blind  ths  volmna  me  doubled,  the  eipHuire  fane 
of  the  gM  would  at  Mine  point  eqnal  the  fofceof 
cobedon,  ud  at  that  pdnt  the  enenwn  wonld 
(top.  And  ainee  there  u  no  leaeon  for  n*  to  thiik 
thM  enaigj  in  the  f  aim  of  giaTity  would  oeen  Id 


PNBUKATIO  TIKES. 
[32S37.1— U<  ■OBgeetion  to  Hr.  Chu  8.  Beel 
(letter  32787}  would  be  to  plant  on  ths  pncnmatic 
a  nninK-iteel  riin,  with  attachment  to  hold  wlid 
rabbet  tire.  To  keep  it  in  pomtion,  lad  to  preTsnt 
dipping  to  (ilher  ade,  I  propose  the  tollowins  :— 
Fig.  3,  A,  ipoke,  on  cod  of  which  a  tube,  B,  aboat 
double  the  oametec  of  pnenmatiD  in  length,  Stted 
on  to  flnt  rim  with  Miewed  locket,  C,  eo  that  it 
mvf  ba  takM  oS  tot  oleandng.  In  Uus  woiks  a 
to<U  D,  irtileh  paMsa  thiongh  hole  E  in  flnt  lim, 
andewewedfano  saanid  rim  at  F.  Ontiiaendof 
n>d  in  tnba  thate  I*  a  bcati  head,  O,  which  CUi  the 
tube  eatr,  with  hofe  thionrii  tor  pmitge  of  air,  the 

■poke  and  tnba  wan  if  a  labrioator,  H. 

Bj  nriiw,  Mr,  riz  of  theee,  I  believe  the  addi- 
tkmil  Kdid  tire  would  ba  hdd  flmlj  in  podtjon, 
and  thni  make  a  pioteoUon  to  Oa  pneomatic  from 
■t«ui,bnk«nKlaM,  fto.,  aadat  the  tame  time  die- 
tribute  the  eontaot  piemza,  ai  fai  as  pmetioable, 
eqnaltf  ant  the  rim.  The  woiking  of  the  nuohine 
would  abo  be  made  eaiiw,  a«  the  eontaot  ana  ii 
mucb  ndnoed.  J.  If .  O-. 

OABLB  TXAXWATS. 
[S383S.}— Ix  thaae  daTi  of  ^ectric,  cable,  and 
otMK  tnmw»a,Ithiofcitwaald  be  Tsirintanat- 
ing  U  we  oonla^  baok  63  jean,  and  tee  tha  old 
LondMiand  BiMkwall  Bailwar  at  wock,  with iU 
two  win  eablea,  each  of  a  Ingth  of  laTan  milai, 
and  iti  awrice  u  tnlna  ereij  qnaiter  ol  an  hoar, 
nun  wen  powvfal  ataUonair  ensinai  at  the 
MfnnrlaeaadatBladnralL  with  two  large  winding 
drama  at  each  place,  the  una  being  a  doable  ooe. 

from  tha  Hinoriaa  to  Fe^oroh-etreat,  and  the 
traina  wen  wodod  by  impetoi  and  graTity. 
HMnpMcaMeaweceflmuaed;  bat,  owing  to  tre- 
mtai  hraakagM,  wire  ropea  wen  aabrtitatad. 
Than  wan  ooTCcad  with  hao^to  prevent  tha  ooiae 
of  tha  nroMns  pullcy-wheelt  which  lanMirted  the 
tope  at  tntarnb  of  a  few  yardi  between  the  laHa. 
After  a  time  thia  covering  wore  oft,  and  wa*  net 
tMbicid.  Tlw  taain  at  flaiting  ftom  eithn  tar- 
■amna  comlited  of  nine  ox  ten  oarriagai,  one  bslng 
dtteched  and  dropped  at  eaoh  intermediate  (tation, 
aa  ahadwall.  Stepney,  &o.  He  mafai  bahi  paend 
along  without  Homing.  On  the  ntam  jonmeT 
thaw  aepanta  and  aetaoned  oamagee  woe  anadtad, 
bf  maana  of  an  tngmiooa  "  Ktn,'rto  tha  oable,  and 
wan  hanled  back  one  by  one,  the  guard  In  charge 
throwlns  oS  the  rope  aa  the  levomng  dram  waa 
mroachad.  SomAmaa  thla  ooald  oof  be  effaotad, 
uraatrionaaoddentiaeounad.  LavarandnotacMW 
hake^wne  and  in  thoee  daya.  For  ituling  the  eU* 
Uonan  englnec  tha  needle  telesiaph  waa  employed 
aa  a  njpiarwhan  all  waa  r«a^,  a  manage  bong 
amt  from  one  end  to  oommenn  winding  at  tha 
other.  Whtn  the  rope  bad  nady  all  ran  oS  the 
dram,  a  tdl<tal*  algnal  gave  nottoa  to  atop. 

I  believe  all  tha  '""*""'~'  contrivanoM  w«e 
derigned  ^  Ur,  Qeoige  ffiddar,  CJEi.,  and  woe 
earniuly  moat  ingeniona.  Vm  we^ht  of  the  two 
wire  n^ae—eadi  over  tavMi  miln  Mng—muat  have 
been  eoormooa.  If  aw  daacrintica  of  (hli  early 
railway  oould  be  obtained,  it  woud  be  Duat  intereit- 
ing— the  width  of  thegaoge,  thedeeignaiidhone< 

Swer  of  the  fixed  wigum,  ua  rin  chE  the  winding 
uma,  tha  form  o(  the  grip,  &c.    'BnbMpt  yon 
would  kindly  pnbliih  in  your  oolnmiu  any  nets 
and  flgom  yon  can  obtam,  and  alio  give  a  few 
niiutratians  showing  the  nkaehinery  cmputyed. 
Clan,  Sooth  Am&alla.      JohnW.D.  Bai 


KS  THB  TAOirtTM. 
[32836.]— Tax  apace  above  the  mercury  in  a 
barometer  Is  celled  a  vacuum ;  but  u  energy  don 
not  sxiat  vrithout  matter,  and  light  pawn  Uiroufih 
tilid  space,  it  is  evidsnt  that  it  contains  natter,  and, 
therefore,  cannot  be  a  vacnum.  Ii  it  ponible  to 
obtain  an  almlnta  vaouomf — i.e.,  onoocnpied 
ipaoe.  An  ordinary  air-pmnp  wHI  not  do  it,  for 
thiireaaon:  that  at  (ome  point  it  will  bai 
to  remove  any  mora  gaa,  beoann  the  anui 
let  into  the  ^liadar  of  tha  pump,  av 


impouibl« 
—  unlofgai 


pressure  of  the  air  to  keep  it  ckiaad.  Batif,instead 
of  trying  to  emp^  the  veaaal  direct  into  the  air,  we 
trj  to  e^^  it  mto  another  vessel  which  is  itself 


On  aooonnt  of  the  coat  I  cannot  myself  by  the 
ezperimoit;  bat  in  hopn  that  aomeone  will  car*  to 
try  it,  I  eiwlon  sketch  of  a  oompomid  air-pomp^  ■■ 
rettnad  to  above.  It  is  with  a  view  of  haitsiinis 
the  death  of  the  "sthsc  jell^"  theory  that  I 
propose  tUs  experiment,  wtuoh,  ihoold  it  m 
snnrimTnl,  will  arttle  ihe  qontion  tor  ever, 

11,  OldBKiad-street,  E.C.     A.  T.  Wheeley. 

OHHUNQ    OXKIOK. 

[32840.1— Th>  somewhat  complicated  meGhunn 
of  chime  docks  can  be  oonsideraUy  redsced  by 
adopting  the  locking-f^te  In  place  of  thetackm 
lett&g-oS  the  quarters  and  the  hoar.  The  gnal 
advantage,  at  n— '  — ■* —  *— —   -i-:—- ^  *,.«.. 


t  readers  know,  claimed  futbs 


aoeidmtaUy,  it  invariabl] 


J, nriabiy  strikn  theoc 

her  of  blows  at  the  next  hoar,  becann  the  iMHeg 
depends  upon  Uie  poaitian  of  the  snaH  and  haadi, 
and  not  on  the  number  of  blows  last  itm(l,  wUd 
latter  the  locking-plate  arrangement  don  depend 
on;  thwriOro  the  clock  hn  to  be  stmok  all roond 
again  or  tha  hour  hand  moved  (independsnUy  cf 
Snatc  hand)  to  the  hour  ootrMpondmE  with  the 
Dumbw  of  blows  la«t  sbnck.  A.  good  dock,  how- 
evn,  should  not  stop  onea  in  a  year,  and  if  it  iboiild 
strike  wrongly  on  this  acoount  (which  it  prohaur 
would  not  &),  it  ooQld  be  set  right  with  vny  he  - 


exhausted  into  the  »ix,  we  diaU  be  able  to  obt^  a 
niuatoi  diSarenos  of  pressure  between  the  inner 
icwol  and  the  ail  than  could  ba  obtained  direct.  It 
X  repraaenta  ttie  pnnun  of  the  air,  and  v  the 
dlRerance  in  uiunuro  between  anr  venel  and  the 
oneinto  which  it  is  exhausted,  tiien  it  we  haven 
in  the  innennoat  vessd  will  be 
If).    It  is  easy  to  tee  that. 


ly, -.y« 


H  each  quattet  <diiam  a  diScnnt  tane^  u  VaJ' 
minster  o>  aigkt  bells,  npntiag  the  quartarswiB. 
of  coarse,  oaute  a  complete  eonfttion  in  the  ddMi 
whidi  la  aome  troable  to  put  right  agani-.W 
cannot  bq>pati  with  tha  kMtWplate.  Ott^'*' 
the  incomotquaiten,  it CMba aal  rightby ttoff 
"  "'■■—"■IT  loimd"  until  the  coneetoneisnaws- 
A  few  £ims  docks  are,  I  believe,  made  «i» 
.  loek)ng>^ate  for  Uw  quarter  train ;  bat  the  najooq 
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OBth*  rack,  and  all  Engluh  clooki  me  the  nok 
lor  bttlnijf-off  the  hour.  Being  able  to  repeat  the 
hoar,  which  can  onl^  be  done  with  the  rack,  a  oozd 
baDff  attached  oatnde  the  case  for  that  purpose, 
vaai  pcMiime.  ixiTented  for  telling  the  time  in  the 
diik.  I  ihoiila  think,  howerer,  itriking  a  b'ght 
voald  be  now  no  more  trouble,  and  certainly  more 


I  am  not  adTOcating  the  diiaee  of  the  hour* 
ibikiiig  rack,  esoe^  on  the  toore  of  aunplidty. 
Thaampler  a  clock  le,  the  lea  likely  it  ib  to  get  out 
d  order,  and  the  easier  it  ie  for  an  amateur  to 
ntke.  I  refer  chiefly  to  those  who  do  not  feel 
thmielTes  competent  to  tackle  the  rack,  jet  might 
Utl  indined  to  try  their  hand  at  the  lockmg-^late. 
When  docks  are  made  in  wholesale  quantities,  it 
a  BO  doubt  just  as  easy  to  fix  and  make  a  rack  as  a 
kxiknig-plato  arrangement,  and  perhaps  more  suit- 
aUs  mr  the  people  who  buy  them,  and  who  prac- 
tifislly  know  nothing  about  docks.  I  possess  a 
«biine  dock  amstruoted  partly  from  detuls  given 
MBS  ysaxs  ago  in  the  "E.M.,"  without  racks, 
■sil,  itandaza,  &c.  It  has  never  ftuled  to  chime 
or  ibike  oosreetly,  and  from  the  simplidty  of  its 
paita,  any  error  could  be  at  once  detected.  Some 
of  thsse  docks,  especially  when  gOngs  are  used, 
nqdre  a  rather  heavy  ^weight— 40Ib.  or  more  on 
doable  line.  There  appears  to  be  a  diversity  of 
opinion  as  to  whether  copper  wire  in  strands  or  gut 
Ime^  the  better  of  the  two.  No.  16  B.W.G.  would 
be  about  the  size.    Will  readers  give  their  opinion  ? 

0. 


A  VSW  QAS-BVaiNS. 

[32841.]~I  WAB  much  struck  by  the  sketch  of 
ihi  gu*eDgine  on  p.  176  of  your  last  lerae.  Gould 
ws  not  have  «  little  more  information  on  the 
Abject? 

Ii  the  engine  of  the  sflent  or  compreanon  t^pe  ? 
Hu  it  a  governor  ?  Is  there  a  hot-tube  ignition  ? 
Hon  the  foundation  form  the  water  tank  P 

2o,  Qraage-road,  Eastbourne.  P.  A.  IC. 

[It  is  a  pity  the  maker  does  not  quickly  advertise 
m^'  Ours.^'  Hundreds  of  peo^Oe  are  waiting  to  buy 
ttsfixit  dieap,  good  gae-engme  that  is  put  on  the 
miket. — ^Ed.j 

BXTBXPOBB  XIOBO-EBBOTOB. 

[32842.]— BEOnrNZBS  find  a  difficultv  in  operating 
sader  the  compound  microscope,  owmg  to  the  re- 
noed  apnearance  of  the  object.  They  will  be  glad 
to  know  mat  ao  effective  substitute  for  an  erecting 
f)iM  ii  a  |in.  or  |in.  obiective,  inverted,  and  rest- 
mf  on  the  eyepiece.  By  its  means  scales  and 
distoms  may  be  arranged,  vegetable  vessels 
inlitsd,  and  delicate  dissections  made. 

H.  B.  Bbbage. 

WASTBD  FOOD. 

[32843.1— Wjtk  reference  to  letter  32796  by 
J.  Otnard,  under  the  title  '*  Wasted  Food,"  which 
iffeaied  lecenUy  on  p.  156,  "E.M.,"  I  think 
tsi  fdlowing  book  would  suit  his  purposes:— 
«Britidi  EdiUe  Fungi:  How  to  Distmguish  and 
Onk  Them,"  with  coloured  plates  of  upwards  of  40 
jedes,  byU.  C.  Cooke,  1I.A.,  &c.,  published^ 
Kipa  Paul  and  Co.,  London.  T.  A. 

WIHDnf a  UAONBT8. 

[32844.]— Tma  hint  may  be  useful  to  some.  In- 
itaid  of  using  paper  to  cover  any  defective  spot  in 
thsvire,  or  to  cover  the  iron  core,  use  ormnary 
teoDgUnen;  shellac  holds  to  it  wdl.  Itisasthin 
M  paper,  does  not  tear^  and  any  architect  or  engi- 
Mw  will  give  you  a  piece  to  try  with.       I«ynx. 

80IEHTZFIO  ABVBBTIBIVO. 

[32846.1—1  EAVB  had  the  curiosity  to  refer  to  the 
PMWB  bdicated  by  <<F.B.A.8.>^'  in  his  letter 
^l(Q  as  validating  his  attack  upon  an  official  of 
«•  B1A.S.  It  is  part  of  fiie  annual  account  of 
wk  done  at  Mr.  Common's  observatory,  Ealing, 
■dii  ss  fbOows:— '*Both  the  grinding  madiines 
mbeen  kept  hi  constant  work.  A  Sdm,  mirror 
at,  lift  3in.  focal  length  has  been  made  for  the 
oaaes  and  Art  Department,  South  Kensington." 
yption  is  also  made  of  work  done  on  three  30in. 
■npn,  and  on  two  20in.  mirrors,  for  whom 
woMsd  is  not  stated ;  but  one  of  the  dOin.  mirrors 
tiimads  with  a  spherical  curvature  to  testflat- 


—  ■ywMM  ixva  uoir  ox  "  r  .xi..A.o."^nameiy,  CKmsn 
;J^"M^^  has  provoked  his  anonymous  attack. 
ffy  Mn  be  no  other  reason  for  it.  If,  indeed,  Dr. 
mr  n  tieht  m  his  guess  as  to  the  identity  of 
2^;^-  the  nosttion  of  the  Utter  on  the 
Pyl?^  the  B.A.9.  condemns  him  of  negligence 
S'!?frf  the  passage  in  question  to  appear  with* 
«><fBitssl  in  the  printed  report,  which  has  to  be 
nMat  the  aaaual  general  meeting.  It  seems 
^gathatthepsMage  onoted  is  only  kidicative  of 
gWwiblepnde  in  the  amount  of  work  turned 
M^manaienr.   Whether  Mr.  Common  makes 


any  profit  or  not  on  the  manufacture  of  mirrors  I 
do  not  know,  nor  could  I  see  any  reason  for  object- 
ing to  it  if  he  did ;  but  of  this  I  am  convinced :  that 
it  is  far  better  that  his  grinding  tools  should  be 
much  employed  than  that  they  should  deteriorate 
from  want  of  use-.  A.  Vxeeaiazi. 

Murrton  Beotory,  Kent,  Oct  16. 


REPLIES  TO  QUERIES. 

\*In  thiir  aniW0r$,  Oorrnpondmtt  are  retpeet' 
fulkf  requested  to  mewtvm,  in  each  imtance^  the  title 
tma  number  of  the  query  aeked, 

S 4632.1— Varley'e  Urxiversal  (HJvanometer. 
any  thanks  to  Meesrs.  Cheesman  and  Culley  for 
their  replies  to  my  query.  At  the  same  time.  I 
should  IDce  to  point  out  uat  B^  is  a  separate  bobbin 
of  wire  undemeatili  the  base  of  the  instrument, 
with  connections  as  shown  in  Fig.  3,  p.  344,  the 
object  of  which  I  should  like  to  know.  Also  for 
what  teet  terminal  a  is  used  P  Are  Varley's  sets  of 
resistance  ceils  B.A.  ohms  P  A.  W.  0. 

[75000.]— Amerioan  Organ.— Would  "Prac- 
tical Organ  Builder,"  who  says  in  last  week's  issue 
that  he  has  used  "thousands'*  of  those  pallet 
springs  at  one  shilling  a  set,  explain  whether  they 
were  used  in  organs  built  in  America  or  in  the  low- 
priced  rubbish  nmde  in  this  country  ?  Perhaps  he 
will  also  kindly  tell  us  where  the  springs  are  made. 

Etibnnb. 

[76256.]— Blver  Pnnt.— I  now  come  to  a  plug 
for  the  pmit.  Moat  people  know  who  live  by  the 
river  how  inconvenisnt »  is  to  have  to  remove  the 
boards  of  your  pnnt  or  boat  (as  the  ease  may  be), 
and  "  bail  out,"  and  running  ae  risk  of  scratching 

Sour  boat.  With  my  plug  all  that  is  neceesary  to 
rain  your  punt  is,  to  take  it  to  your  landing  stage, 
tie  up  one  end,  and  so  the  water  may  run  down ; 
then  remove  the  bar,  lift  one  part  out  of  the  other, 
and  out  runs  your  water  in  three  mmutes.  If  you 
have  to  bail  out  the  water,  you  will  find  it  a  very 


of  punt,  BO  as  to  enable  B  to  fit  in.  I  shall  be 
pleased  to  show  Mr.  Brewer  a  model  of  one  of  my 
plugs.  C.  G.  M.  BEsmBXT. 

[75266.1  —  Baielng  Water.— The  water  can 
probably  be  raised  by  means  of  an  hydraulic  ram, 
but  it  is  useless  to  attempt  an  answer  without  more 
details.  There  are  several  illustrations  in  badk 
numbers.  PossiUy  a  windmill  and  pump  might  be 
made  to  answer  if  a  storage  tank  could  oe  erected, 
or  an  intermittent  supply  would  suit. 

Nttit.  Dob. 

|75267.]  —  Grown  Iron  in  Gkmorwte.— Pre- 
mising that  I  do  not  know  what  **  crown  "  iron  ii 
except  as  a  trade  brand,  I  should  think  that  an 
iron  rod  protected  by  Sin.  of  concrete  would  not  be 
very  muon  affected  by  diff erencss  of  temperature. 
**  Hoop "  iron  ia  frequentiv  (almost  invariably  hi 
good  work  J  used  for  strenguening  brickwork  longi- 
tudinally, out  I  never  heard  that  its  expansion  and 
contraction,  according  to  the  temperature,  dislocated 
the  bricks.  I  think  "  M."  may  safdy^ut  his  iron 
rod  (diameter  of  which  he  does  not  give)  into  the 
concrete  walL  Kuxf.  Dob. 

[75273.1- Amerioan  Organ.— l^th  reference 
to  what  Mr.  Schofidd  says  at  the  end  of  his  Mplyt 
on  p.  ISO,  I  have  only  to  say  that  I  do  not  want  to 
know  how  he  fits  *'  couplers  to  harmoniums.*'  I 
asked  him  to  explain  for  tne  benefit  of  the  readers 
of  the  '*E.  M.,^'  and  as  I  stated  definitdy  some 
years  ago,  I  am  not  |^g  to  publish  mv  name  and 
address,  as  I  am  not  in  the  trade,  and  X  don't  want 
to  be  worried,  as  "  Sigma  "  was,  by  a  lot  of  private 
letters  which  it  might  seem  discourteous  to  Isave 
unanswered.  I  will  reply  to  any  definite  question 
to  the  best  of  my  ability  tlurough  tnese  columns  over 
the  signature  Oboanon. 

[76276.] —Oarbonlaing  Wool.— Thanks  to 
**  W.  A.  G.'*  for  reply,  which  I  can  follow,  bot 
should  like  details  of  drjfing  doset.  What  material 
is  used  for  shdves  inside,  as  I  believe  the  add  will 
destroy  both  wood  and  iron.  To  **  Sea-side."— I 
widi  to  carbonise  rags,  whidi  are  half  wool  and 
half  cotton ;  quantity,  say,  from  ^  to  Icwt.  at  each 
operation  (this  coula  be  made  any  quantity).    I 
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tedious  job.  Fig.  1  diows  the  [plug  complete,  with 
the  rod  (C)  out.  Fig.  2  diows  the  top  part  (a) 
ready  to  drop  into  B.  passing  through  the  staples 
readv  to  be  nstened  aown  by  the  rod  C.  Harethe 
staples,  B  an  indiarubber  band  fastened  round  A, 
so  as  to  make  it  water-tight.  Fis.  3  diows  dde 
viewof  the  plug.  Fig.  4,  part  (B)  ready  to  be 
screwed  down  to  boat,  the  rod  being  taken  out,  and 
part  (A)  dropped  in.  Fig.  6  is  the  appearance  of 
pluff  when  fixed  in  boat.  Fig.  6  diows  plug  fixed 
mTP)  pant.  The  rod  (0)  can  either  be  fixed  on 
the  plug  or  in  the  boat,  so  that  there  may  be  no 
diance  of  losiog  it.  The  plug  does  not  damage 
punt.    Ton  need  only  out  a  square  hole  in  oonier 


should  like  to  hear  from  <'  Sea-side  "  hi  your  next 
a  full  description  of  the  muriatic  add  gas  process. 

jPcbbb. 

[75296.1— Amateur  8oap-Xaklng.— I  suppose 
this  querist  need  only  add  the  ordinary  carbolic  add 
of  commerce  to  his  soap  to  obtain  what  he  wants : 
it  will  be  brown  enougn.  M.  T. 

[75298.]— Valvea  for  Water-Bngine.— What 
sort  of  a  water-engine  ?  If  it  is  an  en^e  1^  whidi 
motive-power  is  obtained  by  the  action  of  water, 
then  the  ordinary  slide-valves,  as  used  in  steajii* 
engines,  will  do  as  well  as  anything.  N,  HL 

[75333.]— Fiahing  Neta.— I  notice  thai  ^  Bos;*' 
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in  reply  to  this  query,  ib  not  quite  up  to  date  in  his 
information.  For  many  yeara  hemp  and  flax  fiah- 
ing  nets  have  given  plaoe  to  ootton  except  for  the 
heavier  Mine  (isGlosing)  nets  and  trawla.  The 
Irish,  Scotch,  Manx,  and  Kngliwh  drift  fishermen 
use  cotton,  and  in  Mount's  Bay  the  mackerel  seines 
are  heing  recruited  by  ootton  in  place  of  hemp 
twine,  riearly  all  cotton  nets  used  by  the  above- 
mentioned  fishermen  are  cored  by  several  dippings 
in  a  hot  solution  of  outch  before  using,  and  an 
oooaaional  dip  after,  quantity  varying  in  different 
districts,  in  Mount's  Bay  31b.  to  41b.  per  net  of 
about  201b.  weight  being  used  at  each  tanning. 
Sometimes  creasote,  tar,  or  oil  is  used  with  the 
outoh,  or  after.  At  Yarmouth  and  Lowestoft, 
where  dav  herring  fishery  is  carried  on,  the  ootton 
is  used  white,  ana  is  cured  by  saturatizig  with  raw 
linseed  oil,  taking  about  a  month  to  dry. 

W.  P. 

[75318.]— Balalnff  Water.— An  overahot  wheel 
3ft.  diameter  would  answer  "Waterloo's"  pur- 
pose. Geobob  E.  Clask. 

[75360.]— Seotiona  of  Iron.— The  following 
may  intorest  **  Ferrum "  :— The  following  is  a 
description  of  the  process  that  I  have  found  best 
adapted  for  preparing  specimens  of  iron  and  steel 
for  miarosoopicaf  examination.  The  main  feature 
of  the  process  does  not  differ  essentially  from  that 
pvurtued  by  Dr.  H.  G.  Sorby,  who  may  be  con- 
sidered the  authoritr  so  far  as  this  oounny  is  con- 
oemed  in  this  branch  of  microscopical  science.  It 
was  from  a  lecture  by  him  that  I  had  the  pleasure 
of  listening  to  some  ten  years  ago  that  I  learnt  the 
method  that  I  am  about  to  deoczibe,  and  I  have 
found  it  in  all  cases  to  give  most  tetisfaotory 
results.  Care  should  be  used  in  selecting  the 
samples  from  average  commercial  spedmens,  and 
only  those  whose  origin,  history,  and  process  of 
manufacture  can  be  dearly  traced  shouid  be  used 
at  first,  otherwise  very  erroneous  oondusions  are 
apt  to  be  airived  at.  All  spedmens  that  are  suffi- 
Qiently  soft  to  admit  of  it  should  be  sawn  from 
laige  pieces,  and  a  Star  hack-saw  is  about 
the  best  saw  to  use  for  the  purpose,  as 
fhey  will  cut  much  harder  material  than  the  usual 
haok-saws  of  English  manufacture.  Some  of  the 
oaat  irons  which  are  too  hard  to  saw  should  be 
broken  into  suitable  small  pieces  by  a  hammer. 
The  samples  should  then  be  reduced  by  filing  or 
grinding  to  small  plates  about  |in.  square,  and 
about  Vyin.  in  thicxness.  In  this  condition  they 
should  be  carefully  cemented  with  old  hardened 
Canada  balsam  to  the  surface  of  the  ordinary  Sin. 
X  lin.  glass  slips,  heat  betog  used  to  melt  the 
balsam.  The  dips  with  the  pieces  of  steel  cemented 
on  should  then  be  allowed  to  become  quite  oold ;  the 
upper  Burfsoe  of  the  spedmen  should  then  be 
rendered  quite  fiat  and  parallel  to  the  surface  of 
the  dass  dip  by  filing  or  grinding.  If  grinding 
has  to  be  resorted  to,  it  is  best  done  with  emery 
and  water  on  a  block  of  zinc.  The  filing  or  grind- 
ing is  to  be  continued  in  every  case  until  it  is 
certain  that  all  the  parts  of  ithe  metal  disturbed  by 
the  saw  have  been  removed.  Hie  samples  should 
next  be  carefully  ground  with  water  on  a 
razor  hone  until  au  file  marks  are  removed. 
They  diould  then  be  polidied  with  crocus  powder 
(oxide  of  iron)  on  a  piece  of  leather— the  leather 
being  fldued  to  apiece  of  wood  to  keep  it  straight— 
until  uie  surface  of  the  sample  presents  an  even 
and  highly-polished  appearance,  free  from  all 
scratches.  Each  sample,  when  sufndently  polished, 
diould  be  at  once  immersed  in  a  5  to  10  per  cent, 
solution  of  nitric  add  in  water  (other  acids  have 
been  tried*  but  I  always  found  the  one  mentioned 
the  best  for  iron  or  sted),  and  allowed  to  remain 
in  the  dilute  add  some  few  minutes ;  the  exact 
time  can  only  be  found  by  experience,  as  it  varies 
neatly ;  but  as  soon  as  the  surf  ace  begins  to  dull  in 
the  least,  they  should  be  moved  from  the  add 
bath  into  dean  and  slightly  vrarm  water,  and  any 
dight  depodt  of  carbcm  on  them,  which  will  be 
apparent  Dy  the  yellowish-brown  tmt  of  the  sample, 
carefully  washed  off,  udng  the  tip  of  the  dean 
finger  as  a  rubber.  The  sample  should  then  be 
removed  from  the  water,  and  a  thin  cover-glass 
placed  upon  it;  the  thm  fifan  of  water  vrill 
keep  this  in  place  by  capillary  attraction.  In 
this  condition,  after  carofully  absorbing  any 
superfluous  water  on  the  sup  by  blotting- 
paper,  the^  should  be  placed  under  the  microscope 
and  examined  with  an  inch  objective,  using,  of 
course,  condensed  light  to  view  them  by.  u.  the 
structuro  is  suffidently  devdoped.  and  tlus  after  a 
littie  practice  will  be  quickly  seen,  the  sample  should 
nresent  a  sharp  and  well  defined  crystalline  or 
fibrous  appearance :  if  it  is  patchy  the  etching  has 
not  been  carried  far  enough,  and  if  it  shows  a 
worn  appearance,  it  has  been  too  long  in  the  add 
bath.  In  the  former  case  it  should  be  reimmersed 
in  the  add ;  in  the  latter  it  should  be  put  on  one 
dde,andthe  grinding  and  polishing  repeated.  If 
the  sample  is  satisfactory,  and  its  structure  wdl 
devdoped,  it  should  be  romoved  from  the  stage  of 
the  microscope,  and  immersed  in  alcohol  or 
methylated  nunt.  This  will  serve  to  absorb  the 
water,  and  also  to  loosen  the  hardened!  balsam  sur- 
rounding it.    In  this  state  it  can  be  removed  to 


another  slip,  or  the  superfluous  balsam  removed. 
The  dips  with  the  adherent  samples  should  be 
removea  from  the  alcohol  quickly,  drained  on 
blotting-paper,  and  flooded  with  bensine  or 
benzole  to  drive  off  the  alcohol.  Beforo 
the  benzine  has  time  to  evaporate  and  leave 
a  dry  surface  on  the  spedmen,  Canada 
balsam  dissolved  in  benzine  should  be  dropped 
upon  it,  and  the  usual  cover-glass  placed 
on,  and  the  slips  put  on  one  nde  in  a  warm 
place  to  allow  the  benzine  to  evaporate  and  the 
balsam  to  harden.  The  superfluous  balsam  should 
afterwards  be  deaned  off,  and  the  usual  ring  of 
paint  put  round  the  cover-glass,  and  the  spedmen 
becomes  a  permanent  object  for  reference.  I  have 
found  that  the  prindpal  thing  to  be  guarded 
against  was  exposure  of  the  sample  to  the  air  after 
etching,  as  if  this  was  done,  oxidation  soon  set  in 
and  the  sample,  as  a  microscopical  object,  spoilt. 
I  have  prepared  many  dozens  of  specimens  in  this 
way,  many  of  which  I  have  succeeded  in  photo- 
graphing. I  inclose  three  photographs,  but  I  do 
not  think  it  is  posdble  to  reproduce  them. 

G.  F.  YOVKQ. 

[75371.]— Oaa  Pumaoe  Oaaing.- Your  corre« 
spondent,  T.  C.  Smith,  in  transgressing  the  law  that 
everyone  should  write  only  what  he  knows,  sets  a  bad 
example,  and  one  whida,  if  followed  dv  others, 
woula  render  the  replies  to  queries  worse  tnan  use- 
less. That  furnace  casings  can  be  made  with 
asbestos  and  many  other  usdess  and  objectionable 
materials,  is,  of  course,  possible;  but  asbestos 
cannot  exist  on  a  properly-burnt  flreday  casing,  for 
the  verv  simple  reason  that  it  fuses,  and  forms  a 
flux  with  the  clay  at  a  dear  red  heat.  Ordinary 
asbestos  fuses  quite  easQv  in  the  flame  of  a  common 
match  or  wax  taper,  ana  a  gas  furnace  casing  made 
with  flreday  and  asbestos  only  has  the  aerious 
objections  that  it  is  too  good  a  conductor  of  heat, 
and  therefore  wasteful ;  that  the  highest  tempera- 
tures caimot  be  obtained  in  it  for  the  same  reason ; 
and  it  is  specially  liable  to  burst  when  suddenly 
heated  internally.  I  have  tried  flreday  and  asbestos 
years  ago,  and  consider  it  one  of  the  most  worthlsM 
mixtures  ever  used  for  the  purpose.  999. 

[75377.]— Blower  for  G«b  G^enerator.— The 
gasoline  gas  producer  worked  by  weights  referred 
to  by  "  M.B.C.S."  is  made  b^  Mnller,  Marv  Ann- 
street,  Birmingham;  but  it  is  a  very  mucn  more 
expendve  arrangement  than  the  one  your  corre- 
spondent has  in  use.  Thob.  Ixetcheb. 

[75402. 1—The  Harvest  Moon.— I  beg  very 
frankly  to  apologise  to  "F.B.A.S."  for  my 
inadvertence  in  misunderstanding,  and  conseqnentiy 
misrepresenting,  one  of  his  remarks.  At  the  same 
time,  at  the  risk  of  incurring  a  fresh  rebuke  for  my 
«  purism,"  I  venture  to  take  exception  to  the  mode 
in  whidi  he  has  set  the  whole  matter  before  your 
readers,  as  bein^  likdy  to  give  rise  to  various 
misconceptions  m  the  minds  of  those  who 
are  unfamiliar  with  astronomical  relations.  He 
savs :  "  When  the  moon  is  in  that  part  of  her  orbit 
wnich  makes  the  least  an|[le  with  the  horizon,  she 
rises  for  some  nights  running  at  nearly  the  same 
time.  Now  this  part  of  her  orbit  lies  in  the 
nei^bonrhood  of  the  so-called  First  Point  of 
Anes.*'  Now  surdy  the  an^le  which  the  moon's 
orbit  makes  with  the  horizon  is  the  angle  at  which 
the  plane  of  the  orbit  is  inclined  to  the  plane  of  the 
horizon ;  but  at  any  given  moment  this  is  the  same 
for  all  parts  of  the  orbit.  If  any  one  will  take  a 
cdestiaffflobe  mounted  with  an  horizon-flat,  and 
set  the  pole  at  the  proper  devation  for  his  latitude, 
and  then  turn  the  globe  round,  he  will  see  that  in 
the  course  of  one  revolution  (answering  to  one 
rotation  of  the  earth  on  its  axis)  the  Ediptic,  and 
with  it  the  moon's  orbit,  induding  that  paort  which 
is  in  the  ndghbourhood  of  the  First  Point  of  Aries, 
assume  suooesdvdy  all  the  inclinations  to  the 
horizon  which  at  that  latitude  they  can  posdblv 
have,  and  that  they  do  this  every  da^.  Me  will 
also  notice  what  is  the  cardinal  point  m  the  whole 
matter,  that  the  indination  is  at  its  minimum  when 
the  First  Point  of  Aries  is  in  the  east,  and  only  whUe 
it  is  in  the  east.  If  the  moon  has  come  to  that 
period  of  her  journey  when  her  track  lies  in  the 
neighbourhood  of  this  point,  we  get  (as  '*  F.B.A.S." 
most  properly  points  out)  the  phenomenon  of  her 
rising  in  some  phase  or  other  at  nearly  the  same 
time  for  three  or  four  succesdve  days,  at  some  time 
or  other  in  the  day  or  night,  u.  the  moon  is 
oppodte  the  sun,  and  therefore  full  when  die 
rises,  this  gives  us  the  Harvest  Moon,  which,  owing 
to  the  conaitions  referred  to,  can  only  be  seen  at  the 
time  of  the  autumnal  equinox,  just  as  her  rising  as 
a  crescent  three  or  four  times  in  sucoesdon  at  nearly 
the  same  time  can  only  take  place  about  the  time 
of  the  vernal  equinox,  as  in  that  phase  she  must  be 
near  the  sun.  When  the  sun  is  ndther  at,  nor 
oppodte,  the  First  Point  of  Aries,  and  the  moon  in 
some  phase  or  other  is  near  that  point,  it  may  rise 
with  but  small  retardations  for  a  few  days  success- 
ivdy  at  any  time  of  the  day  or  night  according  to 
ciroumstances.  If  the  moon  is  full  at  the  time  of 
the  vernal  equinox,  she  will  set  at  nearly  the  same 
time  (about  sunrise)  for  three  or  four  days  in  suc- 
cesdon.  Bat  the  tiro  must  not  fail  to  observe  that 
provided  the  First  Point  of  Aries  is  in  the  east,  the 


track  of  the  moon,  in  whatever  part  of  her  orbit 
she  may  be,  is  at  that  moment  making  the  Isait 
posnbleangle  with  the  horizon.  Also  his  celsirtid 
globe  wfll  show  him,  when  properly  set.  thst  linos 
at  the  Equator  the  horizon  passes  throu«i  the  PoIm, 
and  at  the  Poles  coinddes  with  the  Equator,  ths 
inclinations  of  the  Ecliptic  and  of  the  moon's  orbit 
to  the  horizon  at  those  extremes  remains  invariabla 
during  the  revolution  of  the  globe,  for  which  reason 
there  can  be  no  harvest  moon  at  the  Equator  or  at 
the  Poles.  G.  P.  H. 


give  particulars  ox  ine  sunpie  ou-engme. 

doubt  this  would  interest  many  other  readers  of 

*'  Ours."  P.  J.  Q. 

[75436.]— Naaik  Squarea.- This  appears  to  be 
the  smallest  numbers  wherewith  to  make  36  squares 


nadk,  as  suggested,  p.  161,  bv  "  T.  8.  B."  lbs 
numbers  range  up  to  49,  as  m  tiie  sqnsre  of  7 :  sad 
as  the  latter  would  sum  to  175,  or  7  times  the  25 
(middle  number),   the  present  sums  to  150,  a 


1 

42 
29 
7 
36 
35 

17 
47 
10 
19 

41 

30 

6 

37 

49 
8 
21 
43 
14 
15 

33 
3 

40 

31 
5 

38 

9 
20 
44 
13 
16 
48 

45 
IT 

34 
2 

6  times  the  same  omitted  middle  number.  Dividiag 
the  whole  down  the  middle,  you  see  that  two  cooe- 
spondine  numbers  in  the  right  and  left  hdrsi, 
make  50.  The  omitted  numbers  are  25,  and  those 
differing  1,  2, 3,  7, 14,  and  21  from  it. 

E.  L.  G. 

[75436.] -Magic  SqnareB :  Vaaik  Variety.- 
In  reply  to  *'E.  L.  G.,"  p.  181, 1  proceed  to  show 
how  a  nasik  magic  square  of  six  can  be  made. 

Fio.  1. 


1 

6 
5 

1 
6 
5 

3 

6 

7 
2 

5 

2 

7 
2 
3 
7 
2 

5 

1 
6 
5 

1 

3 
7 
2 
3 

1 

3 

6 

7 

5 

1 

2 

3 

6 

7 

Fio.  2. 


3 
5 

6 
2 

5 
3 

2 
6 

3 

6 
2 

6 
3 

2 
6 

5 

3 
5 

6 
2 

5 
3 

2 

6 

Fia.  3. 


11 

67 
51 
17 
61 

33 

66 

77 

55 

2^ 

75 
23 
35 
73 

52 
16 

21 

13 

36 
72 

37 

65 

62 

71 

53 
15 
63 

26 
32 
76 

56 

27 

57 

25 

12 

31 

Select  any  six  flgures  capable  of  being  ursng^d  » 
two  rows  of  three  flgures  each,  so  that  both  rjJJ 
add  alike,  and  all  three  columns  add  alike,  lu 
smallest  numbers  capable  of  such  arrangemeat  are 

1,  2,  3,  5,  6,  7.    Thus :— 1    6    5  =  12 
'    '  7    2    3  -  12 

8    8    8 

Then  arrange  them  in  the  top  rows  of  two  bl^ 

squares,  so  that  the  alternate  numbers  have  w 

same  summation    (thus :    1  +  6  -f  5  •  3  +  vt  ji* 

and  so  that,  likewise,  thesnm  of  the  flrst  •odfo^ 
shaU  equal  that  of  the  second  and  flfth,  and  that  cim 

third  ind  dxth.  1,  3,  6,  7.  5,  2,  fulfils  these  con- 
ditions. That  done,  the  rest  is  easy  to  «»<'••  r*J; 
understand  La  Hirers  method.  R^eat  the  tfiAMra 
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ig  til  ncatimg  lowi  in  thiy  auns  nlatiTe  OTder, 
(omB>ni(iiig  tboM  in  Pig.  1  with  tha  third  number 
ia  Om  roiT  abon,  and  thoH  in  Tig.  2  with  the  fourth 
nunbn  is  the  row  abOTfl.  On  *up«ipoa(ioD,  aftar 
Boltipljiiig  eTer7  nnmbei  in  one  of  the  ■qoates 
bf  aniuDber  ncl  Irii  tlua  the  eraateet  in  the  other, 
wegetanaaik  magia  aqnaie.  In  thi>  initMica  wa 
tin  rappoeed  ever;  number  in  Fig.  1  multiplied 
it  19.  TheremltiiFig.  3,  wbichadd*2e4inea<:h 
'*-  ' 1,  6  oalmtuu,  and  24  diagooal*.    The 


:dLli6n 


^licta  i  lasT*  to  the  iDgeoui^  of  the  reader ; 
tbe  tboTe  ii  the  eim^eat.  If  Ihs  onmben  in  one 
mm.  initekd  of  being  multiplied  bv  tO,  ara  mnl- 
Iped  bj  7,  and  than  f  mbtracted  from  each,  tbe 
— "  --  -  naaik  tqoera  of  8,  of  tha  loweit  poaeibla 
I— Til.,  ISO.  It  ia  ecarcel;  neoemrr  to 
that  the  «qa»re  given  by  "J.  S.  N.'"  i« 


n-natik  magic  iquarea. 
m  Club.  T.  a.  BiBBsrr. 

[TMg.l-BlBOtrolysta.— Tha>ka  to  Ur.  Smith 
kcnplf.  Hf  aim  in  wiihing  Information  about 
tUlwaitoneU  thara  wu  any  method limilar to 
tkaMaebiu  pcooem  for  •  CfuidA  wlotiOD.  llie 
WMu  Ffo««M  eapaiKtai  the  sold  from  Um  ril«ar 
■  tbeoDeoperatloa.  By  oiing  Oie  platmum  platec, 
n  gat  Iba  gold  and  aUver  ailed  on  tbe  oagatiTe 
nbta.  I  am  awen  that  the  sold  and  ailiar  can 
ta  pndpitatad  ;  but  it  takee  inch  along" 
»,lhitit  cannot  he  lued  O"  "-  '  - 
'  mU  be  gUd  of  further  iufom 


a  OQtaii  n 


riH3T.]-Hot  Water.— Ii  the  tf  at  bath  or 
nkilocae  Talre?  If  m,  it  may  be  itiiok  down, 
mitaMU.-" — •■-' — -J— .'-Is-"     ™^-.__ 


piDgmi 


the  cauw  of  it  mjialf,  ai  th«re  doei  not 
to  be  any  more  loet  motion  on  back  aide 
.  front  side.  BifoiirB  Dbiveb. 


[75486.] —  Jumper  Fllsa.- "Safferar,"  the 
iroTiaion  curei,  wiU,  I  baliaTe,  find  tha  following  a 
u  more  limple  and  econcmioal  way  to  rid  himaaU 
1  tbe  pett  of  jumper  Siee  than  any  external  appli- 
ation  (which  generally  baa  ft  dawnotntiiiB  tffect 


project,  and  to  ihapa  that  ilone, 
portion  of  an  ordinajy  male^thread. 
^7S495.'-LIft.— My  mijuiry  r  " 


J)rt/hJ£f~    MA^f-^Mr 


\~noJl~y 


[7Ma7.]- 

SOniber' 


HMtr  to  thii  working  perfect,  hanng  pnetiiaUy 
ItM  hoDiei  in  the  aame  manner. 

A.  H.  BuEB,  B.P.C. 
j;M».]--aUda-««lT«  Setting.— It  it  alwmyi 
Mts  nt  timolion  angina  alide>TalTei  whan  itaim 
I)  If,  beeaue  the  boOar  ia  then  expanded  k  little  in 
^U>.  Ityon«ettheallda-Tal*«with  boUor  oold 
fDt  Bait  allow  about  1  or  j  more  openi»t  to  back 
pt  TsAonoH  EaQutB  Bxitkb. 

[:ii;9.]-BUde-'VBlva  aeninv- —  AH  Talves 
•oildbeallowed  mora  opening  on  hack  where  tbe 
•nail  on  boder,  aa  the  boilar  Irngthona  when 
MtataaiD,  and  Uie  motion  doee  not.  Mark  off 
rntwginaoa  gnids-ban  hot  and  cold,  and  find 
■•oMaDce;  but  all  pina,  liDk-rerentag  lever, 
■A  Meter  aniit  be  in  good  condition ,  orjourTalve 
■dkaat  of  eoeina  wilt  ba  wrong.  Sometimet, 
OB  nreiilug-leTer  ii  flied  on  tender,  tha  bolta 
■Ma  give  way,  tbe  tender  drops  back,  ao  the 

~ ■■'  ■ valTe  out  of  truth. 

IT.  W.  S. 


'■Ogeaiwithit 


nd  throwa  tb 


17*179.]  —  SUde-valve  Bettinr.  —  To  A. 
■uUOT.— Many  thanke  for  [eplj,  but  what  I 
UnatBndantand  ia,  if  I  aet  the  valve  of  apindle 
Bfiia  the  aame  port  opening  on  both  aides,  aa  yon 
qnyoar  reply,  tha  aihaut  beat  is  entirely  out; 
**MfMmUia  front  port  is  clearly  heard,  bat 
■Mt  bom  the  back  port  is  neatly  lost,  or  only  a 
■■ml  tbnd.  Bat  uf  I  allow  a  bare  \  more 
°M>(Dii  back  aide  than  I  do  on  front  aide,  the 
■Wi  ainke  la  raoovered-thrt  is  to  say,  if  the 
^Mt  open*  to  steam  lin.,  the  back  port  must 
ja  He.  to  get  an  equal  stroke  from  both  aides. 
g°n  tdls  me  hia  engine  is  juat  tha  same.  I 
™*AQganieont  like  it  from  shop;  lint  I  fajl 


upon  the  hams)  ;  Immediately  the  hams  ara  re- 
moved troto  the  salt  and  tied  for  drying  they  ahonlj 
be  hnng  in  a  parfeotly  dark  diring-tmnie,  and  nevei 
nmoTed  into  the  light  until  plaoaa  noon  the  mar- 
ket, ai  experianoa  haa  taught  ma  that  all  kinds  of 
fiiii  have  a  strong  avanian  to  complete  diikneea ; 
and,  of  conrte,  absence  of  fliei  meani  absence  of 
e^s.  The  hami  also  mature  more  perfectly  in  the 
dirk.  Q,  RiYKSB,  Provision  Merchant. 

SI  to  61,  Hsmpstoad-ioad, 

[75488.]— Sorew-cuttinff.— If  yon  cut  anambai 
of  puallet  notches  round  the  drcumtarenoe  of  a 
wheel,  it  is  dear  that  the  portions  left  must  be 
wider  at  the  drcumferenoe  than  they 


removed  by  the  tool  most  be  thinner  at  the  bottom 
than  at  the  top,  even  in  a  screw  of  moderate  pitch, 
but  van  perceptibly  so  in  high-pitched  screwa,  audi 
as  we  find  in  stomping  or  cu&ng  praeaae.  The 
tool  for  catting  the  nut  for  a  so-called  "  square  " 
thread  of  high  pitch  require*  to  have  a  peculiar 
ahue  given  to  It.  Firatly,  it  moat  be  widw  at  the 
end  than  it  ia  lower  down,  and  the  aidea  mnat  be 
aorred  couTeiioallr,  giving  to  the  tool  the  general 
outline  of  the  amallerhalf  otan  egg,  with  a^eee  ol 
the  rounded  end  cut  off.  Aiter  the  thread  is  ^  to 
full  depth,  the  noova  requires  mdening  by  shiltiDg 
the  tool  slightly  between  the  onta  In  a.  direotion 
paraUel  to  the  lathe-oentre  line.  As  first  produced 
by  sucb  a  tool,  the  groove  is  naturally  a  paraUel 
one,  and  requires  both  ildea  widening  and  curring 
to  nt  the  thread  of  the  male  ecrew.  The  proper 
carve  can  be  determined  by  driUing  a  hole  in  aa 
bar  of  same  size  as  the  screw,  and  driving  in  a 
and  then  cutting  a  screw,  of  which  the  plug 
' —   "~  'itegral  part,  and  then  driving  oat 

Or 


»•,: 


Gcwt,,i 


J.  K.  P.fl 

It  Icwt.,  as  givenm  "E.M."  this  week. 

p      —IB fchnTa      M  S.  J.  Bishop./' 

\^^\h.'\—'Sv3^y. — I  have  been  for  some  tima 
working  as  shown  by  sketch.  The  two  poUey* 
marked  L  are  supposed  to  be  live  pulleys,  and  placad 


lose  togather,  ai  mort  ooDveoiaot  Ua  tha  caquiro- 
iesits(3  "CO."  laadtbiaverviuefuKarll^ 
'ork.  Wh.  Hooimt. 

[7S515.]— Pulley.- In  answer  to  "  C.  Q.,"  I 
may  say  that   it  is   not  only  possible,  but  quite 


la  adhered  to— vii.,  tha  point  at  which  the  belt  ia 
delivered  bom  each  pulley  most  be  in  tha  plane  ol 
the  other  pulley.  I  uolose  sketch  of  arrangement, 
which  may  help  "O.  O."  Stitd.Iiist.C.E. 

r76616.] — PuUay.— Tee :  yon  obd,  by  a  qnarter- 
twiit  belt,  effect  tbe  drive  yon  deaeribe.  The  heavy 
dotted  lines  In  plan  an  tha  shaft  centres.    Pnllaya 
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cdatiTe  direotions  of  ravolation.  Palleyamiut  be 
wide ;  how  wide,  you  caa  aaoertain  by  a  ^V  ^^^ 
model  in  wood  with  a  tape  band— >I  expect  24in.  by 
ISin.  and  12in.  by  Sin.  Yonz  Btrap  ehonld  be  wider 
than  for  a  straignt  driye,  and  ahoold  be  cat  with  a 
onrrey  the  edge  that  is  iniide  on  aeoending  ride  of 
large  policy  Dein|^  the  bng  one;  otherwise,  yon 
could  uee  a  Pallia's  (of  .Tohn-stxeet,  Bridseton, 
Olaqgow)  link  belt,  made  with  one  edge  thicker 
than  the  other  for  such  dzives  as  yours.  There  is 
another  belt  (patent)  made  in  Germany,  single  at  one 
ed|pe,  and  thickened  to  3 -ply  at  the  other,  for  Ihis 
driTe.  Bbuzsb  Bxtlldoo. 

r76513.1~Oa8tlnff  In  Lead.—Lead  can  be  cast 
TSKT  well  in  moulds  made  of  plaster  of  Paris. 
ICake  two  wooden  frames  about  Sin.  square  and  fin. 
deep ;  one  of  them  should  have  three  or  four  pegs 
about  {in.  long  fixed  to  it  to  fit  into  corresponding 
holes  in  the  otner,  so  that  they  can  always  be  pat 
together  in  exactly  the  same  way.  Place  one  of 
the  frames  on  a  pcneotly  level  bcmch  or  table,  and 
fill  up  with  plaster.  Grease  the  pattern,  and  press 
into  the  plaster  as  far  as  the  nange;  when  the 
plaster  is  set,  well  grease  the  top  sutface  (without 
moving  the  pattern),  fit  the  other  frame  on  the  first 
one,  and  fill  up  with  plaster,  taking  care  to  Work 
all  the  air-bubbles  out  with  a  piece  of  stick.  When 
quite  hard,  separate  the  two  halves  and  remove 
pattern ;  then  with  an  old  knife  or  chisel  cut  two 
grooves  in  the  bottom  half  of  the  mould,  the  one, 
A,  to  receive  the  metal,  and  the  other,  B,  for  the 


escape  of  air,  as  in  sketch.    Clamp  the  two  halves 
together  between  two  pieces  of  wood  in  a  vice,  and 

£»ur  the  metal  quickly.    If  the  mould  is  made  hot 
e  castings  ymL  be  sharper.    Be  sure  that  the 
plaster  is  thoroughly  dry  before  you  pour  the  metal. 
Brighton.  T.  0.  Siotk. 

[76523.]— LogarithnuB.--*'  Esne  Garalita  "  may 
wim  advantage  obtain  Anton  Steinhauser's  tables 
of  logarithms  for  20  places,  tbe  first  part  of  which, 
marked  A,  will  give  the  required  logarithms  by 
sim^e  insnectionfor  all  numbws  up  to  10,000  to  20 
places.  Ijie  tables  mar  be  procured  through  any 
foreign  bookseller  in  iiondon  from  the  pubUshen 


and  printers,  Carl  Gtarold's  Sohn,  Yienna,  and  are 
not  expenrive,  conridering  that  they  are  most  con- 
TenienL  and  the  best  arranged  tables  to  many 
places  I  have  yet  seen.  The  text  is  printed  in  the 
aoman  diaracter,  but  in  the  German  lanffuage.  If 
'*  Esne  Caralita ' '  does  not  understand  thatlanguage, 
I  could  give  the  rules  for  using  the  tables  in  ^sluh 
through  the  English  Mbobakzo,  with  the  land 
permission  of  the  Editor.  A.  D.  I. 

[75523.]— Logarithms.— I  wish  I  could  give  a 
more  satisfactory  answer  to  this  question  than  what 
I  am  able  to  do.  I  often  need  a  table  of  12-figure 
logarithms  myself ;  but  there  are  none  to  be  obtained. 
The  nearest  approach  thereto  is'Tlaoq's  table  of 
10-figure  logantnms— a  second-hand  copy  of  which 
cannot,  I  believe,  be  purchased  for  less  than  two 
or  three  pounds,  perhaps  more.  Sherwin's  tables 
oontain  Sharpe's  6l-fl|p(ixe  logarithms  of  all  numbers 
up  to  100,  and  of  prime  numbers  up  to  1,097*  If 
the  questioner  does  not  require  the  logarithms  of 
prime  numbers  greater  than  1^097  or  of  their 
multiples,  this  book  would  just  smt  him.  The  fifth 
edition  (1771)  can  be  picked  up  cheap,  on  account 
of  the  numerous  misprints,  that  detract  from  its 
value.  For  that  reason  it  would  be  advinble  not 
to  depend  upon  it  until  the  table  referred  to  (four 
pajges  in  length)  has  been  revised  with  that  con- 
tained in  the  wird  edition  of  Sherwin's  tables, 
two  copies  of  which  are  in  the  British  Museum 
Kfarary.  About  (I  think)  a  year  ago  I  answered  a 
rimilar  question  to  this,  and  I  then  recommended 
the  use  of  Peter  Gray's  tables  for  constructing 
logarithms  to  12  or  24  places  (Layton).  But  this 
would  onljr  be  serviceable  if  sudi  logarithms  were 
<mly  oooarionallv  required.  If  often  wanted,  the 
computer  would  soon  tire  of  the  labour  of 
repeatedly  doing  the  lonff»division  sums  necessary. 
U  some  one  were  to  polish  a  table  of  12-figure 
logarithms,  or  reprint  vlaoq,  he  would  be  a  public 
bmefactor.  But  i  fear  he  would  have  also  io  be  a 
wealthy  man,  for  the  comparatively  small  demand  for 
audi  works  would  probably  never  repay  the  outlay. 
At  the  present  time,  for  instance,  Filipaowki*s 
table  of  anti-logarithms  (G.  Bell  and  Son),  which 
I  am  never  tired  of  recommending  as  a  most  useful 
book  to  those  who  work  with  logarithms,  does  not, 
I  am  told,  sell  in  any  degree  commensorate  with 
its  merits.  T.  S.  Babbbtt. 

[75524.]— American  Organ.— No  doubt,  since  I 
wrote  those  instructionB  for  nuUdng  an  American 


organ  which  appeared  in  Vol.  XXYI.  many  "  im- 
provements "  may  have  been  made,  though  thev  can 
scarcely  be  called  "great  and  important,^'  as 
"  Practical  Organ  BuUder  "  puts  it.  I  shaU,  how- 
ever, be  much  obli^  if  he  will  give  me  a  list  of 
the  patents  te  which  he  refers— the  names  of  the 
patentees  will  do  j  but  if  he  can  supply  the  No§, 
and  dates,  that  will  save  much  time  in  searching.  I 
may  as  well  say  that  I  am  not  in  any  way  interested 
in  the  trade.  I  simply^  built  my  own  oigan,  and 
superintended  the  building  of  some  others- the 
materials  for  which  came  direct  from  America. 

Oboaiton. 

[75524.]— Amerioan  Organ.— I  send  a  second 
reply  to  this  query,  which  will  probably  be  of  use  to 
other  readers.  Cost  of  materials  for  two-manual 
organ  as  per  specification  on  p.  164.  Two  sound- 
boards, 3ds. ;  bellows,  28s. ;  pedal  board  (birch), 
30  notes,  36s. ;  pedal  soundboanl,  30s. ;  other  items, 
about  30s.  j  good  walnut  case,  £3  10s.  To  insure 
good  quality  of  tone  have  real  American-voiced 
reeds,  not  the  usual  bent  reeds.  These  can  be  had 
for  6s.  extra  for  each  row  (61)  of  reeds.  Clear 
instructions  for  making  (with  drawings)  could  not 
be  obtained  for  less  than  £2  or  £3.  It  is  better  to 
pay  a  little  extra  for  soundboards,  and  have  them 
selected  by  a  competent  man.  Be  very  careful 
about  this,  as  there  are  many  soundboards  sold 
that  are  not  worth  the  trouble  of  making  up.  I  can 
safely  recommend  the  Munroe  or  Hammond  cavity 
board.  Both  of  these  makes  are  good.  Any  in- 
formation (of  general  interest)  on  this  subject  I 
am  always  ready  to  give. 

PbAOTICAL  OBOAN  BtTXLDXB. 

r75524.]— American  Organ.--**  Four  Years* 
SuQsoribor"  certainly  gives  a  very  good  specifica- 
tion of  two-manual  organ,  and  I  think  he  cannot  do 
better  than  follow  the  plan  given  in  No.  1186.  I 
have  built  one  in  accordance  with  the  arrangement 
there  given,  and  I  may  say  that  I  am  highly  pleased 
with  it,  the  tone  coining  out  exceedingly  well.  The 
coupler,  swell  super-octave  to  Great,  is,  to  my 
mind,  far  before  the  ordinary  way  of  coupling  the 
octaves.  The  full  organ  eiMct  is  splendid.  I  am 
sure  the  cost  to  bulla  an  instrument  this  way  is 
much  less  than  the  usual  method  of  construction. 
Now  I  have  a  full-size  drawing  (that  I  bailt  mine 
from)  ;  if  it  is  of  any  use  to  querist  or  any  other 
reader,  I  shaU  only  be  too  glad  to  take  a  copy  and 
send  it  for  the  cost  of  postage,  or  I  can  send  another 
arrangement  on  a  more  extenrive  scale  (but  the  cost 
will  M  much  more  to  build)  either  by  post  or 
through  these  columna  If  querist  will  advertise 
hii  address  or  write  to  me  direct,  I  can  give  him 
any  help  he  requires.  Bichabs  Plamt,  xozr. 

Parr  Bridge  Mills,  Tyldesley. 

[75530.]-Moiild.— This  is  a  fungoid  growth.  It 
may  be  either  Torula  herbarum  or  some  closely 
allied  species,  or  more  likely  Cladosporium  herb- 
arum.  Aspergillus  glaucus  also  resembles  your 
description,  but  is  not  usually  so  black. 

S.  BOTTOITB. 

[75531.]— Blectrie  Light.— No  dr7  ceU  wiU  do 
what  you  require  for  1|  hour ;  but  if  you  have  a 
dvnamo  or  other  available  power,  in  the  form  of 
efeotridty,  vou  can  use  aocummators,  sealed,  to 
prevent  spiuinjg  of  the  liquid  by  the  jostle  of  the 
gig.  A  ^an  Ishould  advise,  however,  would  be  to 
have  a  box  chromio-add  battery,  one  in  which, 
when  the  elements  are  in  the  liquid,  forms  a  cover- 
ing for  the  cells,  thus  preventiog  spilling.  Such  a 
battery  of  four  cells  would  run  two  2|c.p.  lamps  for 
three  hours  with  one  charge.  F.  AaxEW. 

[75531.]— Bleotrio  lAght  for  aiff.— Dry  cells 
are  not  adapted  to  your  purposes,  as  they  run  down 
in  less  than  twenty  minutes.  But  I  supply  a  very 
excellent  form  of  accumulator,  fitted  with  lamp 
(about  5c.p.)  refiector  and  bevelled  glass  front,  in 
japanned  metal  case,  similar  to  an  ordinary  bicycle 
lamp,  for  35s.  This  can  be  easfly  charged  in  the 
daytime  from  a  three-celled  chromic  add  or 
bichromate  battery,  and  when  charged  will  give 
five  or  six  hours'  continuous  light.  After  six 
months*  use  the  accumulator  will  be  the  better  for  a 
rinse  out,  and  refilling  with  fresh  solution.  Such  an 
arrangement  will  do  aU  you  require,  and  cazmot 
fail  to  give  satisfaction,  which  dry  cells  cannot  do. 

S.  BOTTONX. 

[75532.] —>  Hydrometer. — I  should  think  you 
would  be  able  to  find  what  you  want  in  any  book  on 
specific  gravity.  Why  not  make  yours  the  same  as 
others?  All  hydrometers  are  the  same  weight.  I 
adriseyouto  get  the  table  of  S.G.,  and  mark  your 
stem  off.  The  following  spedflc  gravities  may  be 
of  some  use:  Sulphuric  acid  1*8,  nitric  1*5,  honey 
1-45,  blood  (human)  1-05,  ale  1*04,  mOk  1-03,  sea- 
water  1*03,  port  wine  '99,  castor-oU  '97,  proof  spirit 
'93,  oUve  oil  '92,  turpentine  *87.  brandy  -84, 
alcohol  '80.  C.  G.  M.  BBzmsn. 

[75533.J— Alcohol- Proof  Oemeat.— Plaster  of 
Paris  mixed  with  glue.  Sx. 

[75533.] — Alcohol*Proof  Oement. — ^Mix  quick- 
lime  in  fine  powder  with  sufficient  white  of  egg  to 
form  a  thin  paste,  and  use  immediately. 

J.  T.  M. 


[75533.1— Alcohol-Proof  Cement.— Ordmsij 
plaster  of  Paris  (fine)  is  largely  used  for  fixing  toys 
on  flasks,  &c.,  and  is,  I  think,  quite  satisfactory. 

Brighton.  T.  C.  Sxtth. 

[75533.]— Aloohol-Proof  Cement.— All  ths  old 
recipe  books  give  the  following:—!.  Takeapieoi 
of  quicklime,  slake  it  to  a  dry  powder,  and  rub  ta  t 
mortar  with  white  of  eg(;  to  consistencv  reqatrsd. 
2.  Pipeclay  worked  with  painter's  oxying  oiL 
2.  Fine  linseed  meal,  pure  and  simple,  mixed  wt& 
water.    The  first  is  the  best— I  have  tried  thsm. 

P.  G.  U 

[75534.]— Printer's  Boiler  Comp08ition.-~To 
".BoTABT."— If  you  will  advertiM  your  addrai, 
I  shall  be  pleased  to  put  you  right,  gratis. 

Ltkx. 

[75541.]— Piano  Sound  Bnbduer.— Dtmn  ths 
wires  with  a  strip  of  f  elL  ox. 

[75541.]— Piano  Sound  Sabduer.  —  Envslop 
the  piano  in  thick  baize  or  blankets,  front,  beck, 
sides,  top,  and  bottom.  Ton  can  cany  this  to  loch 
an  extent  that  you  cannot  hear  your  f  aiM  uotss. 

J.  H.  souucui. 

[75541.]— Piano  Sound  Snbdner.— Prooue  i 
piece  of  stout  flannel  as  long  as  the  piano  aotioo, 
and  haog  it  or  lay  it  (accofdinf  to  whethsr  jom 

Eiano  ii  a  vertical  or  horizontaf  one)  betwesa  fiw 
ammers  and  the   strings.    This  wiU  effeotnaOy 
deaden  the  vibrations.  $.  Bonoirs. 

[75542.]— Bilioa.— The  preeence  of  silica  in  ooar 
mon  lime  may  be  taken  for  granted.  The  detemi* 
nation  of  the  amount  ii  rather  a  tedious  operation. 

J.  T.  M. 

[75542.1— SiUoa.— Dissolve  the  lime  in  wsik 
chiorohyaric  add ;  fuse  any  residae  with  three  tiiiM 
its  weight  of  sodium  carbonate.  Diesolve  in  add. 
Evaporate  to  dmiess  on  water-bath ;  redissolve  sod 
filter.  Silica  is  left  as  a  white  powder,  which  moit 
cause  effervescence  when  fused  with  sodium  esr* 
bonate.  Sic. 

[75544.]— Tea  Brinkinff.— I  am  very  doubtful 
whether  the  tannin  in  tea  is  injurious  to  a  fairl? 
healthy  person.  Tannin  coagulates  albumeo,  soa 
makes  a  leathery  compound  with  gelatine,  fibrioa, 
and  similar  substances ;  but  it  is  not  certain  that  tliii 
effect  takes  plaoein  the  living  stomach.  Still,  itli 
well  to  avoid  teardrinloDg  along  with  ameatnMsL 
Any  one  suffering  dyspepsia  should  avoid  tes.  Ifs 
small  quantity  ox  calves-foot  jelly  were  eaten  juit 
before  or  after  tea,  the  tannin  would  probably  oom- 
bine  with  it,  and  not  with  the  ordinary  food ;  era 
UtUe  isinglass  might  be  put  in  the  teHK)t  while  ths 
tea  is  being  made.  S.  Borrom. 

[75545.]— Tea  Drinking.- If  you  axe  afraid  of 
the  tannin,  do  not  drink  tea.  Tea  should  nevsr  bs 
taken  at  the  same  time  as  meat  and  other  albamioosi 
foods.    What  are  the  '*  other  injurious  qualities  "  ? 

Sk. 

[75545.]— Tea  Drinklnr.—Why  drink  ths  t»? 
It  IS  not  the  tannin  that  is  injurious,  but  the  slks- 
loid  thein.  The  Indian  teas  now  so  much  odd- 
sumed  contain  a  much  larger  quantity  of  toil 
alkaloid  (which  has  a  most  potent  effect  on  ths 
nervous  system)  than  the  weaker  teas  weosedto 
have  from  China.  P*  &•  ^• 

[75546.]— Body  Vermin  may  be  effeotoally.^ 
rid  of  by  the  application  of  white  predpitats  oa» 
ment,  which  any  chemist  will  make  up. 

S.  Bornan. 

[75546.]— Body  Vermin.— Lice  do  not  po«* 
lungs,  but  breathe  1^  means  of  spiral  trachea,  goj 
ceeding  from  holes  on  the  sides  of  the  body.  It  9 
stated  that  oil,  by  ck)gginff  theee  holes,  will  soifoor 

the  animal.    A  meronrisi  ointment  is,  however, 
most  common  use.    Any  druggist  will  sapplj, 
you  require. 

[75546.]— Body  Vermin.  — Wash  the  chflj 
with  common  carbolic-acid  soap,  and  lathsr 
freely  with  it.    This  means  destruction  to  aU, 
of  insect  life.    For  the  first  bath,  when  the  r ' 
enter  the  institution,  add  lib.  of  oommonj 
soda  to  the  bath.     This,  combined  with  the 
will  remove  all  offensive  residue  from  P^'^P^'IP 
and  render  the  skin  soft  and  healthy.    Ctf bo 
acid  soap  is  the  finest  of  all  soaps  for  the  skm, 
the  only  one  which  will  remove  I^ni^^^j, 
should  be  used  by  everybody  when  taking  ^^*^j 

[75547.]-Theopathy.-ThewordiBOomponni| 
from  Theot  (gioQ)  Ood,Bndpathot[ira9oQ)9^^ 
or  feeling.    It  is  employed  to  designate  a  '** 
for  religious  worship. 

[76548.]— Incandeaoent  l.ampB.--Lsmpi 
made  which  are  quite  as  good  as  the  Bdiswan  - 
they  cannot  legaUy  be  sold  in  this  country  i 
1893.    It  wiU  then  be  possible  to  buy  them  fij 
than  2s.  each.  °*' 

[75548.]-Be8t  Inoandeaoent  I*«^P^;;^^ 
are  not  the  only  one  who  would  feel  the  h«**^ 
cheaper  lamps ;  but,  alas !  untU  the  lanip  nionor 
has  run  out  we  can  do  nothing.    Edison^^^ 
the  field,  and  their  patents  have  notyeteSj 
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\M  tbfln  we  eumot  hopo  for  ftnythlng  different  in 
liBpi^atleMt.  F.  Askew. 

[75H8.]— Best  Incandescent  Lamps.— The 
(Ht  iactndefloent  lamps  are  nndoubtedly  those 
asds  in  Balgiiun ;  bnt  you  cannot  legally  buy  them 
bsra,  beosQse  all  incandescent  lamps  are  snbject  to 
Edison  snd  Swan's  patent.  In  a  year  or  two  the 
uteat  expires,  and  then  you  wilf  get  excellent 
kops  at  Is.  or  Is.  6d.  each.  S.  Bottons. 

[7S$19.]  —  Aooumxdators.  —  Secondary  cells 
OQAt  to  be  thoroughly  insulated  from  the  ground, 
•Id  it  is  usual  to  em^oy  glass  cells,  but  not  always. 
Wood  cells  are  likewise  used.  Sx. 

[79649.]— Aootunolators.— It  is  not  necessary 
to  bave  the  cells  of  glass.  Glazed  earthenware, 
tMk,  ftc,  are  also  eztenstvely  used.  G-Iass  is  more 
eoannia&t,  as  it  enables  one  to  see  the  state  of  the 
tlstsB,  kCf  but  teak  boxes  are  nearly  always  used 
for  fataacar  and  launch  work.  S.  Bottone. 

[7^9.]  —  Aoonmolators.  —  You  can  use 
vobdtn  cells  lined  with  guttapercha  ox  well  soaked 
VBMlted  paraffin  wax ;  but  metal  of  any  descrip- 
tioB  ii  TSiy  unsuitable.  Accumulator  installations 
t»  be  sacosssf ul  should  be  very  carefully  insulated, 
od  sfsry  chance  of  short«circnit  carefullT  guarded 
igiisiL  This  would  be  yery  difficult,  uf  not  im- 
pMibls^  to  do  were  the  cells  made  of  any  material 
tksl  is  a  condttotor.  Grlass  is  generally  used 
teoniae  it  is  add-proof ,  cheap,  and  a  very  good 
anlatar. 

Bdghton.  T.  C.  Sxtth. 

[75549.]— AocnmxOators.— It  is  not  absolutely 
stcesaxy  to  use  glass  cells ;  but  these  are  to  be  pre- 
tend for  many  reasons,  among  which  may  be 
WBtiansd  the  fact  that  the  conditions  of  plates, 
I  &iiDd,  &&,  can  be  seen  better  than  when  wood  is 
I  wi  beside  there  being  less  chance  of  leaking.  I 
I  Aseld  ooademn  ixoo,  on  the  ground  that  there  is 
!  Bote  chance  of  the  plates  short- drouiting,  and  an 
I  MSaoncaosedby  the  add  on  the  iron.^Of  course, 
ibnf  lie  cases  where  glass  would  be  inadmissible^ 
I  mh  Si  tmmway  or  other  trayelUng  purposes— but 
I  gha  ii  to  be  preferred  where  practicable. 

F*  AszEw. 

!    [75651.]-]Ioiilda  for  Uetal  Oastlngr.— The 

peMB  for  producing  fine  artistic  casting,  described 

I  If  ne  in  the  Soeiety  of  Arts  JourtMl,  as  referred  to 

I  vf  **Brightonian,"    is  hardly  one  for  ordinary 

oilear  work,  and  was  given  only  as  a  simplifloa- 

I  tkaof  the  eersperdnta  process  used  by  art  founders 

|Bt|fodQGmg  oziAinal  artistic  work  which  it  was 

I  amble  to  mould  by  any  ordinary  process.    The 

I  CBiy  point  of  interest  to  the  amateur  was  the 

■moa  of  obtainini^  a  perfect  surface  to  the  metal ; 

ttiii  done  >y  obtaining  some  of  the  finest  mould- 

jfpnd,  sgitatiag  it  in  water,  allowing  the  coarser 

in  to  settle^  and  then  pouring  the  top  off.    When 

wjkhtsrsumsndad  part  of  the  sand  settles,  pour 

■the water,  dry  the  sediment  perfectly,  and  mix 

■^  petroleum  oil.    This  miUces  a  pamt  with 

nithttMfsoeof  the  pattern  must  be  coated,  and 

wcrdiflary  sand  is  used  to  back  it  up  in  the  usual 

3.  Before  the  mould  is  used  it  must  be  dried 
hsited  suffidently  to  eyaporate  the  oil,  and  the 
M  most  be  poured  in  wnilst  the  mould  is  hot. 
AAeitoB  in  not  necessary  for  ordinary  work :  itis 
y  isquind  when  moulding  difficult  statusjry 
taiths original  wax  model,  which  is  afterwards 
■eW  out.  Thos.  FunXTHEB. 

^5U2.}— Phonograph.— I  fail  to  perodye  what 
aaqosost means Igr  saying  that  in  the  "latest" 
tad  phonograph  the  record  is  taken  on  wax,  and 
■•s  a  only  one  diaphragm.  The  recorder,  he  says, 
Satdsof  gteel  with  a  blunt  point.  Why  does  he 
{KMd  the  aitidee  which  haye  recently  appeared 
7  Ui.  QiOettf  I  had  the  pleasure  of  bdng 
9<KBt  St  *«L{tUe  Henk>"  when  Ckd.  Gouraud 
f^tsa  exhibition  of  the  phonograph,  and  it  cer- 
™7j«d  two  separate  diaphragms,  one,  the 
Jywsr,**  carrying  a  chisel-pointed  cutter :  the 
12*^  the  repeater,  haying  a  round  or  bulb-pomted 
Ms  ocmmunicating  with  the  repeating  dia- 
Pym*  Th^  cylinders  were  of  something  much 
[■w  then  parsffin-wax.  Perhaps  the  querist  has 
i«  Msthing  later ;  but  as  his  question  stands  it 
•thvpoole.  S.R. 

J6563.]— Waterproof  and  Sea-Water.—For 
Syg  »II  kinds  of  waterproof  goods  haying  a 
IiSr-"?*^  ^  rubbing  on  a  litUe  yaseline  with 
»«d  doth  or  rug.— NuK.  Dob. 

i|W«6i.]— Saturation.— Vide  Latin  dictionary, 
*w«w-fllled,  satisfied,  glutted,  gorged,  &c.— 
?h  *>  Bpoage  is  saturated  with  water  when  it  can 
IJBBO  more  without  dripping.  Water  is  saturated 
^ttsltwhta  it  can  take  up  no  moreinsolu- 
^A  itod  magnet  is,  by  anak>gy,  said  to  be 
ITTT*"  yi^  it  can  take  up  no  more  magnetiam 
P*3tettifcBit  stronger.  F.  a.  Ll. 

D&S(i.]^8atiiyation.— Saturation  means  the 
J5|«f*g"fnUup,"  •*funyaatisfied.»'  Hence, 
*"^ot&ionisBaid  to  have  readied  the  saturation 


I  vsgBstism  when  no  increase  of  current  sent 
^w,«  ^^iu  increaae  its  magnetism.  A  shunt - 
"^^  m^m  may  be  distinguished  from  one 


which  is  series- wound  by  the  fact  that  the  field- 
magnet  wires  are  connected  to  both  brushes,  and 
that  the  current  is  taken  directly  off  these  brushes 
to  the  terminals.  In  the  series  madiine,  the  current 
is  taken  off  one  brush  and  one  fleld-niagnet  wire. 
See  my  book, "  The  Dynamo,* '  for  full  explanation 
and  sketches.  S.  Bottone. 

[75556.]— Astrsnomloal  Watch.— I  do  not 
know  how  far  it  would  meet  '*  G^rgos*s  "  require- 
ments, but  I  haye  found  a  udereal  watch  made  by 
Webster,  5,  Queen  Victoria-street,  near  the  Man- 
don  House,  yezy  conyenient  for  finding  purposes  in 
the  obseryatory.  Qbobob  Kkott. 

[75556.J— Astronomical  Watoh.— If 
"  Georges  "  will  regulate  his  watch  so  that  it  will 
gain  3  minutes  56-56  seconds  on  his  mean-time 
dock,  then  look  for  ddereal  time  at  mean  noon  in 
the  Nautical  Almanac,  and  set  his  watdi  to  this, 
making  the  proper  allowance  for  his  longitude, 
east  or  west,  he  will  haye  a  watch  showing 
sidereal  time.  My  centre  seconds  watch  keeps  yery 
good  time  indeed.  H.  A. 

[75556.]— Astro.  Watoh.— Watdies  and  chro- 
nometers may  be  made  to  show  ddereal  time ;  but 
astronomers  usually  use  docks,  and  they  haye 
24-hour  dials.  There  are  so  many  good  makers  of 
dther  docks  or  watches,  that  it  would  be  difficult 
to  say  which  would  be  the  best  to  purchase  from ; 
but  if  '*  Greorgos  **  were  to  purchase  the  Hvrologieal 
Journal  for  this  month,  he  would  find  many  makers 
adyertising.  A  deck  watch  would  certainly  be 
accurate.  This  dass  of  watch,  if  intended  for  the 
nayy  or  mercantile  marine,  would  haye  to  go  through 
a  yery  omdal  teat  a  test  such  as  no  ordinary 
or  common  watch  could  be  expected  to  pass.  Deck 
watches  are  of  the  yery  best  workmanship.  It  is 
true  that  the  centre  seconds  watch  does  not  giye  so 
dose  a  rate  as  the  ordinary  seconds,  on  account  of 
the  excesdye  yifaration  in  the  long  and  dender 
centre-seconds  hand.  They  yibrate  so  much  that 
if  one  of  these  watches  be  ndd  to  the  ear,  the  hand 
will  be  found  to  hum  just  like  a  tuning-fork.  At 
the  same  time,  it  must  be  noticed  that  some  of  the 
watches  which  haye  passed  the  Ksw  trials  yery 
successfully  haye  been  centre  seconds. 

^  Dbtent. 

[75557.]— To  *'  Sm.*'— I  do  not  remember  the 
(question.  I  haye  not  the  No.  by  me ;  but  I  think 
it  was  something  about  boiling  dectrified  water. 
If  so,  the  charge  would  be  carried  away  Inr  the 
steam.  eic. 

[75558.1— First  Aid.— To  giye  detailed  informa- 
tion in  rexerenoe  to  the  questions  put  by  G.  Hargett 
would  inyolye  a  too  lengthy  reply;  but  a  yery 
useful  and  instructiye  manual,  ginng  all  the 
information  required,  ia  "  Shepherd*s  Furat  Aid  to 
the  Injured,'*  which  may  be  obtained  from  the 
Chisf  Deocetary,  St.  John's  Ambulance  Association, 
St.  John's  Gate,  GlerkenweU,  London,  £.0.  I 
think  the  price  is  Is. ;  post  free.  Is.  Id. 

Gso.  H.  Wabtxabt. 

[75569.1  — The  Stars.— The  inquiry  of  your 
correspondent  '*Thomay  "  iB  interestmff,  but  diffi- 
cult to  answer,  owing  to  the  difficulty  of  comparing 
the  light  of  northern  and  southern  stars,  and  also 
to  the  fact  that  the  light  of  many  southern  stars 
has  not  been  measured  photometrically.  Sinus  has 
been  photometrically  measured  as  oonaiderably 
brighter  than  any  northern  star,  and  is  generally 
rlassed  as  brighter  than  any^  southern  star,  though 
one  or  two  obseryers  haye  giyen  the  pef erenoe  to 
Caaopuf •  This  fact  seems  to  establish  the  daims 
of  Cuiopus  to  the  second  place,  and  a  like  consensus 
of  opinion  places  a  Gentauri  third,  i;  Argils,  when 
at  its  maximum,  certainly  ontdione  the  latter  star, 
but  this  is  not  its  normal  condition.  We  next 
arriye  at  a  batdi  so  neariy  equal  that  photometric 
determinations  differ— yiz.,  Arcturus,  Bigel,  Wega, 
and  Capella.  Betdgeuse,  when  brightest,  seems  to 
me  almost  equal  to  these,  but  the  star  is  un- 
doubtedly yariable,  and  I  haye  seen  it  fainter  than 
Aldebaraa.  The  most  promising  claimant  for  the 
dghth  place  is  Procyon.  Below  this  I  doubt 
whether,  in  the  absence  of  photometric  measure- 
ments of  southern  stars,  we  can  safely  go.  Of 
those  yinble  in  this  country,  the  next  four  appear  to 
be  AUair,  Betdgeuse,  Aldebaran,  snd  Spica  Vir^ 
ginis,  though  it  is  doubtful  whether  some  of  them 
are  not  surpassed  by  Regulus  or  Antares.  Inclosing 
this  reply  I  may  inform  your  correspondent  **  Didas- 
culus''  (75543)  tiiat  he  can  easily  found  the  rule 
whidi  he  desires  on  the  fact  that  the  number  1,001  is 
diyidble  by  7.  The  rule  may  be  thus  stated ;  Subtract 
the  number  of  thousands  nom  the  last  three  fifpires 
(repeating  the  operation  if  necessary),  and  if  the 
result  is  myidble  oy  7|  so  is  the  origins!  number. 

W.  H.  S.  MoNCK. 

[75560.]  —  Pin  -  hole  Oaxnera.  —  Pin-hole 
camera  differs  only  from  the  ordinary  kind  in 
haying  no  lens  and  no  adjustment  for  distance. 
The  pm-hole  may  be  made  in  a  card  by  means  of  a 
needle.    Eyery  other  process  is  the  same  as  usual. 

Sh. 

[75560.]— Fin-hole  Oaxnera.— 'The  size  of  the 
hole  depends  entirdy  on  the  distance  at  which  you 


intend  to  put  your  senwtisftd  paper,  and,  con- 
sequently, the  size  of  the  image  you  intend  to  pro- 
duce. As  a  general  rule,  you  may  say  the  aperturre, 
or  hole,  may  be  i^  of  the  distance  at  which  you 
nlaoe  the  dark  friune  in  the  camera.  Say  the 
oistance  between  your  camera  front  and  dark  slido 
is  iin.,  then  a  needle  prick  ^in.  in  diameter  will  fas 
about  the  right  sise.  Ton  will  not  find  any  paper 
sendtiye  enou^  to  giye  a  nioture  in  reasonaple 
time.  Eastman's  films^  or  oroinary  dry  plates,  wili 
giye  a  picture  from  a  yiew  that  is  fairly  lighted,  in 
a  time  yarying  from  one  to  ten  mmutes.  The 
distance  of  the  object  is  immaterial,  dnce  all  will  be 
equally  well  (or  badly)  ia  focus.  The  resulting 
picture  must  be  deyeloped,  fixed,  and  waahed,  just 
as  any  other  picture.  S.  Borroms. 

[75560.]  — Pin  •  hols    in    Canaera.  —  "  Mud 
Puddle  "  diould  out  a  cardboard  diaphragm  with  a 


prick 

exposure  will  haye  to  be  long.     Of  course  the 
negatiye  will  require  to  be  treated  in  the  usual  way. 

H.A. 


[75565.]— Besoundinar 
across  out  of  readu 


.— Stretdi  wires 
Sx. 


[75565.]— Besonnding  Boom.— Tou  mfsht  try 
stretching  a  few  thin  wires  across  the  room  under  the 
roof.  I  haye  not  tried  the  aboye  plan  mysdf ,  but 
I  haye  seen  and  heard  of  it  bdng  used  in  seyeral 
places  with  benefit. 

Brighton.  T.  C.  Sioth. 

[75566.]  —  Armature  Winding. —  To  Mx. 
BoTTONB. — ^Damp  the  paper  with  a  wet  sponge. 
Brush  oyer  it  a  little  thin,  not  {^lue,  and  apply  at 
once  to  the  core,  and  awathing  it  round  with  a  bit 
of  dean  rag ;  allow  to  dry  thoroughly  in  a  warm 
place ;  then  yamish  copiously.  To  secure  the  wire, 
in  binding,  haye  a  soldering  iron  ready,  get  an 
assistant  to  hold  the  starting  end  while  you  make  a 
turn  or  two,  and  then  lightly  solder  the  wtarting 
end  to  the  coil  or  two  laid  on.  Wind  on  as  mu^ 
as  you  want,  and  solder  lightly  all  oyer. 

S.  BoTTOznc. 

[75567.1— Amerioan  Organ.— State  name  of 
maker  of  the  or|can  in  question,  then  I  shall  be 
better  able  to  giTe  useful  adyioe.  If  made  by  a 
good  American  maker  let  it  alone,  for  you  cannot 
(at  least,  no  amateur  can)  improye  the  tone  of  any 
organ  that  comes  from  a  first-dass  maker.  If  the 
reeds  are  merdy  '*  bent,"  and  not  yoioed.  get  some- 
one f  who  actually  knows  how)  to  yoice  tnem  to  the 
required  tone.  P&ictzoal  OsaAN  Buildsb. 

[75567.]  —  American  Orffan.— I  suspect  this 
querist  has  bought  one  of  those  A.  organs  with  tiie 
"important  improyements."  He  must  haye  the 
reeds  properly  yoiced.  I  diall  look  with  some 
interest  for  replies  to  this  query,  for  the  only  "  im- 

groyements "  with  which  i  am  acquainted  consist 
1  the  one  thing— reduction  in  price,  and  consequent 
reduction  in  quality.  ''M."  had  better  put  up 
with  the  eyil  he  has,  tiian  ride  the  chance  of  intro- 
ducing others.  OBOANOir. 

[75571.]— X>r7  Oell.— Voltage  1*5  neariy;  life, 
20  minutes  to  hidf  an  hour,  on  the  short  drooit ; 
six  months  to  a  year,  if  only  used  intermittsntty. 
Gan  be  rediKgea  from  a  battery  or  dynamo.  Not 
suitable  for  lifting,  except  yery  low  yoltage  lamps, 
for  yery  short  intenrals,  say  one  or  two  mmutes,  at 
a  time.  S.  Bottosb* 

Sr5672.]— Limits.— Denote  the  expression  by  is 
,  to  saye  trouble  in  printing,  let  log.« «  ■■  s; 
Then,  expanding  the  second  factor  of  »  by  the  expo* 
nential  theorem,  we  haye— 
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I4ow,  when  :e  s  oo,  s  m  oo,  and,  since  all  the 
terms  in  the  series  are  podtiye,  the  limiting  yalue 
of  u  is  infinity,  that  heiag  the  yalue  of  tne  first 
term. 
Charing.  J*  B.  G. 

[75577.]— Small  Fnmaco.  —  If  your  oorte- 
spondent  will  remoye  the  front  bare  of  the  fireplaoe 
and  replace  them  with  fire>bricks  built  up  from  the 
leyd  of^  bottom  ban  to  a  hdght  of  12m.,  he  will 
haye  a  good  and  useful  fumaoe.  To  cause  the 
draught  a  piece  of  dieet-iron  is  necessary,  cut  to 
fit  Uie  front  opening  aboye  the  bricks,  so  as 
to  dose  the  entba  opening,  except  that  below  the 
grate  bars.  This  dieet  should  hang  on  a  nail  at  the 
top,  and  must  haye  one  or  two  handles  for  easy 
remoyal.  The  power  depends  on  the  hdght  of  the 
chimney.  If  it  is  not  le«  than  15ft  or  20ft.,  gold^ 
dlyv,  and  copper  can  eadly  be  mdted,  iub« 
ordinary  gas-coke  as  afod.  For  oast  iron  sithsr 
fjii»T«v^  fud  or  a  taller  chimney  will  be  required* 
I  built  a  fumaoe  in  this  manner  thirty  years  ago  la 
a  bedroom  fireplaoe,  and  had  it  in  use  for  many 
years.  Thob.  FLETCKsa. 

[75578,]  —  Paint    for    Iron. —  If   "Director 
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B.B.L."  adyertUeB  hii  address,  I  will  send  him  a 
•ample  that  has  stood  ^-house  heat  and  fumes. 
Has  he  tried  fireproof  pamt  ?  Colonist. 

[76680.]->One-Man  Power  Bleotro- motor. — 
To  Mb.  Boitonb.— Drum  armature,  2iu.  diameter, 
4in.long;  upright  fleld-mi^ets,  iin.  wide,|in.  thick, 
din.  high,  With  Sin.  wire  spaoe  on  each  limb. 
Armature  wound  with  two  larers  of  Xo.  18  d.cc. 
in  six  sections  (about  ^Ib.)  Field- magnets  wouna 
with  41b.  No.  14,  connected  m  series.  This  will 
take  about  six  amperes  at  24  yolts  to  develop  1-man 
power,  or  say  12  quart  chromio-add  cells. 

S.  BoiTOinB. 

[7/S581.]-Bleotrlo  Light,  Ooat  of.— To  Mb. 
BoTTOVB.— Supposing  you  have  four  lamps  lOcp. 
26  yolts,  you  wul  ncM  a  dynamo  capable  of  giving 
at  least  3o  Tolts  and  four  or  five  ampbres,  taking 
nearly  iH.P.  to  drive.  Cost  of  water-motor,  £10 ; 
cost  of  dynamo,  £3  or  £4 ;  then  you  will  want 
13  cells  of  accumulators,  say  £1  lOs.  each,  or 
£19  10s.  The  outlay  would  not  be  doubled  to  get 
double  the  output.  1  have  never  found  the  ordinary 
house«tap  any  use  for  this  purpose— not  sufficient 
prewue.  S.  BorroinE 

[76682.]— Sleotrioal  Cylinder  lUoliine.— It  is 
the  glass  rod  which  supports  the  prime  conductor  that 
is  at  fault.  Dry  it  verv  carefully  with  a  hot  flannel, 
and  give  it  two  or  three  coats  (allowing  each  to 
dry&oroughly  before  applying  another)  of  good 
diellac  vantish  in  a  warm,  dry  room.  Beport 
results  for  the  benefit  of  other  sufferers. 

S.  BOTTOVB. 

[76682.J— Bleotrioal  Oylinder  Kaohine.— 
There  ii  something;  wrong  with  the  prime  con- 
ductor. Is  it  provided  witn  a  row  of  points  at  the 
end  next  the  cylinder  P  If  notj  supply  one,  and  see 
that  there  are  no  points  or  jagged  edges  at  any 
other  part.  To  make  an  eleotncal  machine  do  its 
best  requires  practice.  The  glass  parts,  and 
eepeciallv  the  pillar  of  the  coxiduetor,  should,  be 
frequently  wiped  with  a  dry,  warm  doth,  as  a 
traoe  of  moisture  on  the  ^lass  impairs  insulation. 
The  rubber  should  not  be  msulated.  The  oylinder 
will  be  sufficiently  insulated  if  it  be  kept  dry. 

J.  T.  M. 

[76683.]— Softening  Bnbber  Waahera.  —  If 
Iheee  are  of  vulcanised  rubber,  and  thoroughly 
oxidised,  nothing  can  restore  them ;  but  if  only 
•lightly  attacked  they  may  be  softened  by  carbon 
disolpnide.  Sx. 

[76684.]— E.P.  of  Oylinder.  ^  The  nominal 
horse- power  is  obtained  by  squaring  the  diameter  in 
inches,  and  dividing  the  product  by  10.  Sx. 

J 76686.]— Simplex  Dynamo.— The  reason  is 
(■evident.  The  dynamo  does  not  give  suffldont 
current  to  feed  all  the  lamps.  Bemedy :  Drive  a 
few  hundred  revolutions  per  minute  faster. 

8.  BOITONB. 

£76688.]— First  Aid.— The  book  you  require  is 
eaUed  ''First  Aid  to  the  Injured,"  by  Peter 
Shepherd,  M.B..  price  Is.,  or  post-free  Is.  Id.,  from 
the  St.  John's  Ambulance  Association,  St.  John's 
Gate,  Olerkenwell,  E.G.  S.  Bottobb. 

[76690.1— Blectrieflkl.— None.  Such  an  arrange- 
ment of  plates  would  only  give  two  volts,  and  no 
two-volt  lamps  are  made.  S.  Bottobb. 

[76690.1— Eleotrioal.— Four  such  cells  in  series 
would  light  a  6volt  6c.p.  lamp,  but  there  is  no  lamp 
made  t&t  would  run  from  one  oell.  Again,  a 
double  carbon  single  zinc  element  is  much  to  be 
prefezred  to.  your  arrangement.  F.  Askbw. 

[76692.]— Oondenaer.— 76  sheets  of  tinfoil,  7in. 
by  6in.,  wQl  do  nicdy.  S.  Bottonb. 

[76692.]— Oondenaer.— A  60-sheet  condenser, 
6in.  l^  Oin.,  will  give  good  results.      F.  Aszbw. 

[76694.]— Dynamo  Winding.- To  Mb.  Bot- 
TOXB.— The  drum  armature  gives  the  best  results, 
but  your  armature  is  hardly  long  enough  for  a  gooa 
drum.  Better  wind  it  as  a  ring.  Put  41b.  No.  20 
d.&o.  on  the  armature,  and  mb.  No.  22  on  the 
fields.  Glonnect  up  in  diunt.  This  should  enable 
you  to  light,  at  a  moderate  speed,  say  1,600  to  1,800 
revs,  per  minute,  five  or  six  16o.p.  lamps  of  48  to 

60  volts.  S.  BOTTOBE. 

[76600.]) —Astro.  Byepieoe.— The  single  lens 
has  a  deaded  advantage  over  the  compound  eyepiece 
in  showing  the  finest  planetary  details,  but  the 
object  otMvved  must  be  kept  well  in  the  centre  of 
the  fidd ;  hence  this  form  of  eyepiece  is  best  suited 
for  an  equatorially-mounted  telescope.  My  own  is 
a  crossed  double  oonvex  lens,  as  it  allows  the 
curves  to  be  not  so  deep  as  in  the  case  of  the  plano- 
convex, and  it  works  admirably.  Of  course  I  only 
use  this  eyepiece  on  special  occidons,  a  Huyghenian 
bdog  best  for  general  work.  H.  A. 

[76603.]— Dynamo.— To  Mb.  Botionb.— The 
dimensions  of  your  dynamo,  especially  the  short 
armature,  are  not  adapted  to  a  drum  annature 
machine.  However,  put  3os.  or  4o8.  of  No.  22  on 
the  armature,  and  21b.  No.  22  on  the  iidd.  Con- 
nect up  in  diunt.  Tou  may  be  able  to  light  up  two 
lamps  of  6c.p.  each,  10  volts  1*6  ampere. 

S.  BonoBB. 


UNANSWEBED  QUEBIES. 

The  nuwhtTM  and  titUa  of  qu<!rie§  v/hieh  remain  wutn^ 
iwered  for  fiv  wuk»  are  inserted  in  this  Iu(,  and  \f  stiU 
unanswered  are  repeated  /our  weeks  (Afterwards.  We  trust 
our  readers  will  look  over  the  Ust,  and  send  whit  information 
tkep  eon  for  the  bene^  of  their  fellow  eontribulors. 
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[78604.1  — liUbrloant  for  Bnbber.— Can  anyone 
teu  me  what  is  the  belt  lobrioant  for  wiRirtwg  rubber  dip 
easily  when  being  forced  through  a  hde  l—LAuaoBT. 

[76006.]— Inoandeaoent  Lampa.  — Can  a  I6e.p. 
lamp  be  run  by  hand-power  T  or  if  not,  what  is  the 
highest  o.p.  that  can  be  run  1— J.  C.  8. 

[76606.] -Mounting  Kioroaoopio  Objeota.— I 
wish  to  draw  attentiDin  to  a  difficult  in  mounting  the 
above.  Take,  for  initanoe,  the  feathered  antennae  of 
mothB.  I  wish  to  know  whieh  would  be  the  eaalMt  way 
of  monnting  dry  T  Some  people  wonid  wish  it  to  be 
ihvt  soaked  in  potash,  and  after  that  to  be  mounted  in 
Canada  balsam ;  bat  the  best  of  this  ob j  eet  is  the  nervnles 
that  are  seen  projecting  from  the  brMoohes  when  magni- 
fied, and  if  it  was  done  as  stated  i^ve.  these  nervnles 
would  be  soaked  entirely  away.  Anotosr  diffioulty  is 
the  mounting  of  animaloulee.  Could  there  be  a  way  of 
mountiDg  them  with  tiie  wheel  visible,  like  there  la  in  a 
rotifer  f  Also,  I  have  a  difficidty  in  mounting  whole 
ineects,  such  as  foreiag  out  their  legs,  winga,  wing^-oases. 
antenn» ;  the  difficulty  is  that  when  one  wing  is  f oroea 
out,  while  getting  the  seoond  one  out  the  flrrt  one  f  aUs 
into  its  plsioe  agun.  If  some  ai  onr  Idnd  readen  oould 
help  me  in  mastering  the  above,  I  should  be  glad.— J.  A. 
BsLLaiMoaa. 

[75607.]  —  I>7namo.  —  To  Mb.  Borroirs  or  Mb. 
Askbw.— Would  you  be  good  enough  to  infonn  me  the 
■tyle  and  dimensions  of  dynamo  to  charge  10  aoeumu- 
latois  containing  18  plates  (six  nogative  and  seven  posi- 
tive), 6|  by  8|,  in  the  shortest  time  i  I  reekon,  when  fully 
ehargeo,  the  above  aoenmulators  will  give  at  least  18 
volte  and  10  ampdre-honxB.    Is  this  ooxreet  T— Lithabob. 

[76608.]- Blonlnl  lAntem.— Will  some  reader 
insoon  me  how  to  make  a  biunial  magio  lantern  with 
lower  lens  on  a  tray  slide,  so  that  it  can  be  drawn  out  to 
allow  objects  to  be  plaoed  between!  I  have  aihplate 
j>hotograph  lens  with  four  glasses  and  a  lois  the  same 
sise  and  shape,  but  with  oniV  three  glasses— via.,  two  in 
the  front  and  one  in  the  back.  Can  1  use  these  for  the 
biunial  t  I  do  not  know  how  to  find  the  focus  of  a  lens, 
nor  how  to  determine  the  distances  of  the  slide  holder 
from  the  condenser  and  from  the  object  lens.  I  have  two 
double  4in.  condensers    complete   in    brass  cells.— A. 

TUBITBB. 

[76609.1— Foroe  Pomp.— Will  some  reader  kindly 
show  me  by  rough  sketch  how  to  make  deUvery  of  force- 
pump  constant  instead  of  being  intermittent  T— Bboibbbb. 

[78610.]— XUeotrio  Fire  Alarm.— Can  anyone  give 
me  some  practical  directions  for  making  a  self-aothig 
electric  fire-alarm  7  I  have  succeeded  in  constructing 
soBM  simple  eleotrioal  machines,  socdli  as  a  time  alarm 
striking  arrangement,  Ac,  and  I  want  now  to  attempt  a 
fire  alarm.— C.  J-  Hubt. 

[76611.] -Blaok  Kafflo  lCirror8.-To  **Eos."- 
Can  "Eos"  give  me  any  information  about  the  black 
ovoid  magio  mizrors  mentioned  by  CoL  Fraser  in  "  Twelve 
Tears  in  juidia,"  as  prepared  by  the  Muttra- WalliJis  at 
Muttra  in  Agra,  India,  and  in  one  of  which  he  saw  events 
that  he  vermed  afterwards  f  Can  these  mirrors  be 
obtained  in  Burope  t— Miboxb. 

[76612.]— Intereat.— A  person  obtains  £180  from  a 
money  lender.  For  this  he  pays  back  £200  by  quarterly 
instalments  of  £40.  What  rate  of  interest  does  hie  pay  on 
the  amount  t  Formula  and  method  of  obtaining  same 
requested.    An  actaal  case.— Disobbb  Cupio. 

L76618.]-Self-Wlndlnflr  Olook.-Wi]l  any  kind 
reader  Kive  me  dimensions  and  sketch  of  pendulum  for  a 
clock  that  was  purchased  from  the  Sel^*  Winding  Clock 
Company,  as  I  have  lost  the  one  belonging  to  it.— Ko 

Naxb. 

L766140-Elaotrlo  Llffhtlnff.— I  wish  to  well  light 
a  rocnn  9ft.  by  12ft.  I  hare  a  2-mAn  Bisschop  gas-engme. 
What  siie  dynamo  and  kind  of  lamps  are  most  suiU^le  1 
Can  I  run  lamps  direct  from  dynamo,  or  must  I  charge 
accumulators  T-^isscbop. 

[78616.].— Tempering'  Olay  for  Oommon  Honae 
Brioka.~My  father  has  found  tho  men  do  not  turn  out 
bridu  satisfactorily,  and  this  I  put  down  to  using  not 
pronerly  tempered  day.  I  will  explain  how  they  are 
made :  First,  the  day  is  dug  out  of  the  pit  and  plaoed 
aside  near  the  moulds ;  it  is  then  worked  up  with  water 
(nothing  else),  and  thrown  into  another  heap,  where  it  is 
sooopea  down  and  rolled  into  round  pieces  about  the  size 
of  a  man's  head ;  it  is  then  thrown  hard  into  a  proper 
brick  mould,  carried  or  wheeled  away  to  dry,  after  that 
burnt.  They  turn  out  with  cracks  in  them,  and  more 
especially  the  hand-machine  ones.  Will  someone  give  me 
some  advice  1— Obo.  A,  Mobqav. 


[76616.1— ]>ynamo.— Would  Mr.  Bottone,  or  sooe 
other  kind  reader,  inform  me  how  to  wind  Uie  qssUbbi 
for  a  dynamo,  and  what  sixe  wire  to  nee.  and  how  ton 
the  same  up  1  Also  what  candle-power  will  it  give!  The 
magnets  are  IQin.  long,  8|  the  armature  hole.  |  thi^ 
2iin.  wide ;  the  armature  is  B9  outside  measurement,  | 
thick,  2in.  wide.— Ax.f.  Bboimkbb. 

[76617.] -Stannic  Ware.-Can  any  reader  Idnaiy 
say  of  what  the  above  ware  consists  1— F.  Wabbkb. 

[76618.]— Tea  XTm.— Will  some  reader  inform  as 
how  urns  are  bronsed  to  a  eopper  colour !  The  proeem  m 
use  lor  gaafittings  will  not  stand  the  heat  and  wear  to 
whidi  they  are  subjected.— F.  Wabbxb. 

[76619.]— Bome.—Would  any  of  your  readen  kindlr 
say  whidi  are  the  best  books  on  Bome,  and  where  the 
most  complete  history  and  description  of  St.  Peter's  is  to 
be  found.— A..  W.  J. 

[76620.]— Boiler.— I  have  a  boiler.  locomoti?etype. 
Boiler,  1ft  long,  6in.  diam. ;  firebox,  6iin.  long  outside  sf 
Sin.  wide  outside;  grate-area,  6in.  bv  4in.  It  hu  three 
|in.  flues,  and  three  fin.  flues;  but  will  not  draw.  Whsk 
size  flue  or  flues  would  you  adviset  I  can  use  a2ia.ar 
4in.  chimney,  2Qf  t.  high.  What  power  ought  I  to  get  osi 
of  it!  It  holds  131b-  of  water,  6lb.  of  which  lesniise; 
aolb.  working  pressure.  Am  I  to  braie  the  flue  is,or 
howt— BotLBB. 

[78621.]-Volcanoea  in  the  Koon.— I  haye  md 
that  Herschd  supposed  he  saw  one  in  a  state  of  enp- 
tion.  Is  this  ecnuidered  to  be  correet.  or  might  it  hsf% 
been  a  defect  in  the  instrument  used  in  those  dsjst- 
J.  C  o. 

[76622.] -Hot-Water  Boilera.— Which  would  be 
the  beet  type  of  boiler  to  heat  a  small  lean^  hous, 
about  14ft.  hmgbv  9ft.  wide :  either  the  so-called  elov 
combustion,  a  oou  set  in  brickwork,  or  the  ssddle-boila 
type  T    Any  hints  would  greatly  oblige.— J.  C.  B. 

[76628.]  —  Paper  Ohemioally  Prepared  to 
Beoeive  Marka.— Can  yon  kindly  inform  meof  ssf 
chemical  solution  which,  if  paper  be  dipped  into  It  ssi 
dried,  will  cause  the  paper  to  reodve  a  mark  when  us 
metalUc  point,  as  gold,  silver,,  copper,  or  any  metsl  is 
pressed  on  it,  as  m  the  act  of  writing?  I  have  sees  s 
self-recording  barometer,  in  which  a  metallic  potat 
presses  on  a  revolring  cylinder  of  apparently  prspsted 
papcv,  and  leaves  a  Une  mark.  Can  any  one  say  hov  it 
isdone?-B.J.H. 

[7B624.]-Oondy'a  FlT&ld  Btain  on  I«inen.-Oa 
any  of  our  numerous  readers  inform  me  howtorenore 
the  dark  brown  stain  caused  by  spiUing  Candy's  fluid  « 
linen,  without  injuring  same  I— Hbvbt. 

[78626.]— To  ICr.  Bottone  -WiU  you  kindly  tea  ae 
the  sise  and  amount  of  cc  wire  to  put  on  fleld-msfaiti 
and  armature  of  a  small  Manchester  dynamo)  The 
F.M's  are  of  wrought  iron  fin.  in  diameter  and  2iiL  jODf. 
Armature  built  of  stanqiiiigs  If  in.  diameter,  2iB.  loef . 


[76626.]-Shnnt  Formula.— wm  mbm  cS  ^ 
eleotrioal  readers  kindly  give  me  a  f  onnnla  for  ealenlstinf 
the  gauge  of  wire  on  the  F JC's  of  a  shunt  djosaoi 
knowing  the  ampere  turns  and  mean  length  of  conrdn- 
tion  of  tiie  testing  coils,  and  the  B.M.F.  ofthe  simstore  I 
If  convenient,  with  a  practical  example.— A.  H.  B. 

[76627.]-B[affnetiaed  Steel  Wire.7vAsted_TO. 
igin-  long,  is  magnetised  and  broken  into  two  parts,  am. 
and  4inriong  respectivdy.  How  will  the  two  parts  difltf 
from  each  other  magnedoallyt  Would  they,  if  sun^lr 
placed  with  reepeot  to  a  small  compass  needle,  pioauM 
equal  defleotions  1— Wooobb. 

[786».J-Arotlo  KoonUght.-To  Ma.  Wjjcioi 
**0.  P.  M.'*— While  spending  a  holiday  this  snaiBcr 
within  the  Arctio  drde,  I  found  that  for  several  dsyi  ue 
moon  did  not  rise  at  aU.  WiUMr.  Wakeor^jaF.X-" 
kindly  say  (1)  Whether  this  arises  from  a  similar  wsseto 
that  which  prevents  the  sun  from  rising  in  these  lantofei 
in  mid-winter;  (2)  What  is  the  longest  period  dAUg 
which  the  moon  would  remain  invisible  at  any  giwa 
latitude -say,  for  example,  HP;  and  (8)  I«J^«^*°^ 
book  whieh  nves  a  popular  explanation  of  the  piMfl^ 
menon  T— A.T. 

[7B699.]-Bftttery  for  BmaU  Motor.-What  ii 
the  best  and  cheapest  battery  to  work  a  smidl  notoci 
And  what  can  I  do  to  prevent  the  sines  in  a  biaaxeay 
battery  ftom  burning  away  so  quickly,  as  itgetsespea- 
sivet— H.  Whitb. 

[76630.] -Amerioan  Orsan.- 1  have  an  4^»*5fS 
organ  of  four  sets  of  reeds  and  fourteen  stops.  Cbbibm 
enlarged  by  the  addition  of,  say.  f our  flune  seto-viai 
two  Bass,  two  Treble,  Violoncello,  QenuOuim  «,  »*; 
soon,  Viola,  and  Wald  Flute  or  Highland  Fipe.  If  at  eea 
be,  I  should  be  glad  to  have  directions  how  to do& 
There  are  false  stops  in  the  organ  that  oould  be  utfllesfl 
by  altering  the  names  on  them ;  the  work  I  wooiacw 
myself.— OBOAiriBT. 

[78681.]-Dlaplaoement.  — Win  some  w^^J 
kind  enough  to  give  me  the  formula  or  o^  ^^^Z 
determining  the  displacement  of  a  model  yaeht  («» 
l.wL  X  12j,  if  it  can  be  found  from  the  drawingi  swasJ 

— FOBMULA. 

L78632.]-To  "  Bo8."-WiU  you  kindly  jiw  «»•  jj 
formation  as  to  an  Indian  drug  caUed  Kreat  HalnraT  « 
is  a  bitter,  recommended  for  sea-eiokneas,  headACMjin- 
digestion,  *o.  What,  if  anyjJU  «ff««ts  may  be  etpeetss 
from  its  continued  uset— M.  w. 

[7668S.]-Sled»ea.-I  want  to  make  a  f ew  aledjs"  *» 
let  out  on  hire  next  winter  for  ioo-caraiTal  Pon»*»»2: 
Some  to  carry  one  person  only,  and  others  to  oarry  twop^ 
sons  tandem.  All  of  them  to  be  capable  of  being  P^^^ 
askater  behind,  or  puUtfd  from  feont  by  two  or  mwj^ 
means  of  a  cord  andcroas-bar,  in  the  style  ^_^^Jf^ 
in  araphie  Christmas  Nnmberv,  and  in  other  PJJJ^ 
Preferably  with  ash  runners.    Must  be  light,  w" 


transport,  not  too  expensive,  be  oontforUble  «<» -PjTjl 
gers,  and  have  a  nice  appearanee.  Can  any  wf^^Jg 
with  description,  plans,  or  dimensioast  I  •»  •  "^ 
good  amateur  carpenter.— A  Yokbl. 

[78684.]-Dyn»mo.-Would  Ifr.  Bottone  be Jdad 
enough  to  give  me  the  following  inf onastwa »  ^^JS 
is  the  drawing  of  the  fleld-msgnots  aodyoke  of  •  "fj 
dynamo  or  motor  I  wxaL  to  make.    It  will  be  seeainw* 
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kivf  nsliiddlT  nude  the  cores  rather  thin  for  the  Biie  of 
pohi,  tad  want  to  know  if  the  F.lC'i  are  for  that  reason 
imIim  t  Also  how  should  I  wind  the  F.l£.'s  and  anna- 
tm,  loss  to  give  a  potential  of  about  10  Tolts,  and  as 
tteh  eoRSiit  as  poasiblet  I  should  like  to  ha^e  eight 
tgdioomjannatare;  is  it  neoessary  to  hare  a  laminated 
SMonraeh  a  small  "mmJi<«^,  and  would  it  be  sdTisable 
toksTS  compound  winding,  as  I  at  one  time  would  like  to 
OKfke  msfihine  as  dTnamo,  and  another  vs  a  motor  for 
ttrisg  a  lathe.  Any  infonnation  will  much  oblige.— 
Laiii.T  WoizxAx. 

[788811— ^Wator-Fower.— Books  on  this  subject 
iMt  the  efficiency  of  waterwheels,  for  each  kind,  in 
km  osdy  of  the  head  of  water,  or  "  fall "  in  feet,  to- 
frths  wltti  the  quantity  of  water  psssinff ,  expressed  in 
tMt  feet  per  minute,  taking  no  aooount  of  the  sise  of  the 
flMl  itnlf .  But  in  the  case  of  undershot  wheels,  has 
sat  the  diameter  of  the  whed  considerable  influence,  and 
hovBoeht  Itwooldseemthata  weifl^tof  water,  oran 
involie,  acting  at  the  end  of  a  long  leyer  (the  radius  of 
tkevhcel)  must  haye  a  greater  effect  than  when  aotinsr 
casduKtone.  In  other  words,  should  not  an  undershot 
Hed  of,  ssy  90ft.  diameter,  yield  more  actual  power 
ftaa  1  dmiiar  wheel  of  ISft  diameter  upon  the  same 
ha^-A;AX. 

[76686.1— InmUAtlon.— Will  yon  kindly  inform  me 
'disther  there  is  any  substance  which,  if  placed  between 
ipgmsnent  magnet  and  a  piece  of  iron  or  steel,  would 
amy  insnlate  the  one  from  the  other,  supposing  them 
to  be  about  |in.  apart  or  theKabouts  t  Or,  in  other 
fvdi^  a  substance  which  would  intercept  the  magnetic 
Bmot  paaring  between  a  magnet  (permanent)  and  a 
fleHflf  fion  or  steel  T— S.  L.  Tbomab. 

(7M87.]— Bleotrioal  Problem.'-The  B.H.F.  of  a 
nctcfy  was  16  Tolta  and  its  internal  resistance  10  ohms. 
Atextenal  resistance  consisted  of  four  wires  in  mul- 
IWssreof  97, 49i,68,and75dhmsrespectiTely.  Find  the 
■ngth  of  current  in  battoy,  and  in  each  of  the  wires. 
ftov  uttkiag  onti— A.  W.  C. 

^[7B68&1  —  Path  of  Neptune.— To  Ma  SADLsm 
OBtterSSSill.— Please  say  if  yon  are  ooireot  as  to  the 
oaUncB  of  Neptune,  from  D  M,  +  19*716,  on  Feb.  16, 
18nt  Is  not  this  rwU^  about  80'!  May  I  ask  the 
bfosr  of  your  kindly  giTUxg  the  co-ordinates  of  this  star 
ftoatbe  **  Durohmusterung  "  I— W.  L.  Waltcb. 

[75680.]— Vodal  7aoht.— I  am  making  a  small 
■odd  i&icht  of  brass  frames,  plated  with  sheet  tin.  The 
plitenm  fore  and  aft,  the  edges  and  ends  of  the  plates 
eoBiedoBetoffether,  with  a  butt  strap  at  the  back:  They 
m  Uien  soUesed  together.     I  ilnd  great  difficulty  in 

eigtfissdder  to  run  into  the  seams  so  as  to  stick:  I 
tried  both  spirits  of  salts  and  rosin  as  fluxes:  but 
wffter  does  properly.  I  should  be  greatly  obUged  if  any 
of  *  0ns  "would  tell  me  how  to  get  the  solder  to  stay  in 
tkiNsn.  The  dimensions  of  her  are  as  follow :— Length 
^  iepQi  Oin ,  and  breadth  Oin. ,  the  plates  are  about  Sn. 
m  \n  iBin.  long.  Would  any  reader  please  tell  me 
vntdiaacterof  screw-propeller  would  be  suitable  for 
mtI-Nbssus. 


.CfMiai-Xaan  Bistanoa  of  lCooa.-Will 
"FJLA.6.*'  kindlT  explain  why  it  is  that  the  moon's 
yam  dhtance  as  stated  in  various  works  (e.g.,  "  Astro- 
May  for  Amateun*"  p.  106),  is  not  an  arithmetical  mean 
Mtveea  its  greatest  and  least  distance,  whilst  in  the  list 
1^  by  **F.B.A.&*'  (No.  1886,  n.  176),  the  mean 
nsees  of  tlw  planets  are  such  arithmetical  means  1— 
Oaska  DsAOoaxs. 

[AMI.)— Unums—HepttLQe*— Differing  values  of 
twdietsaces  of  these  planets  are  given  (Neptune's,  for 


—  ■■i»iiw«i  HNseDtBovM  mn  ipvea  ii^epvune's,  lor 
Mteacs,  being  nut  at  from  80\d63  to  30*0666;.  Ptarhaps 
lA.A.B."  W01  be  good  enough  to  sUte  upon  what 
wywiliistions  the  values  he  gives  are  based  end  their 
Ma;  tnd  as  a  further  favour,  say  with  what  degree  of 
Jnsey  the  tables  represent  the  motion  of  Ncptcmo.  end 
I'wB  M  sny  progiessfve  dissgreement  in  longitude 
Jtter  idditive  or  snotraetive,  shown  by  comparison  of 
«•  esloilated  and  obserred  places,— Gajcm a  Dbaooitis. 

I^l-MetalUo  Oomponnd.— Will  anyone  tsU 
^  vhst  ii  the  composition  of  the  metallic  fittings  of 
pMfiiMn,  and  how  are  they  worked  to  shape,  and  what 
•ttetsQsflestrength-e.g^  What  should  the  thickness 
«the  side  of  a  vessel  bis  to  withstand  lOOlb.  internal 
'  square  tneh  t— Mast  Tbabs'  BuBscansa. 


tWtt.l-Bailinir.-I  l»w  a  rowing-boat  on  Llan- 
■k  laks;  the  boat  is  16ft.  loo 


long  and  8ft.  Oin.  wide ;  I 


should  like  to  turn  it  into  a  sailinff-boat.  I  should  be 
much  obliged  if  any  of  **  Ours  '*  would  let  me  know  what 
shape  and  sise  sails  would  be  bestT— F.  W.  A. 

[76644.1— View  of  DCoon  firom  the  EQxiator.— 
Wnat  ii  the  longest  time  tiie  moon  can  be  seen  from  sny 
part  of  the  Equator  T— A.  Studisx. 

g 5646.— No  Sent.— The  trustees  under  my  grand- 
er's  will  have  neglected  to  see  that  the  rents  were  paid 
for  the  past  five  years.  I  am  aware  I  can  daim  the 
arresrs  m  full  of  theni.  but  can  I  also  daim  the  interest  on 
the  arrears  for  Uie  full  tame— Ave  years  I— H.  T.  B. 

[76646.]— Surfaoinff  for  Wood  Bxiffraver** 
Blooka.— What  is  the  composition  of  this,  and  in  what 
manner  is  it  applied  so  as  to  get  a  fine,  white,  even  sur- 
face suitable  for  lead-pencil  drawing  or  tinting  in  water- 
colour,  previous  to  engraving.— BsaBAVsa. 

r76647.]-To  Mr.  Bottone.— (1)  I  wish  to  make  a 
volt-meter  to  indicate  60  volts  on  pnndnle  deseribsd  by 
you  a  few  weeks  ago  in  "B.  M.,*'  but  C  mtend  to  replace 
rack  and  cog-wheel  by  a  silk  thread  passed  round  a  wheel 
on  spindle,  the  other  end  bdnff  fastened  to  iron  eore«^and 
a  wdght  on  an  arm  m  place  of  spiral  spring.  Please  say 
if  above  will  register  after,  euirents,  what  wire,  and  how 
to  calibrate— and  oblige.  (8)  Is  it  possible  to  measure  the 
pressure  of  an  Indian  coil  t  If  so,  what  voltaoe  would  a 
fin.  spark  coil  givet  (8)  What  prevents  tne  current 
of  a  high-tension  dynamo  from  leaping  firom  terminal  to 
terminsl  as  in  a  spark  coil !— Ch.  M.  8. 

[76648.]— Impore  Food.— Is  bsoon  injurious  f  It  is 
said  that  the  Jews  never  suffer  tram  cancer  because  they 
do  not  eat  bacon.  Do  people  who  eat  mudi  baoon  suffer 
in  any  way  fh>m  its  effects  T  Will  some  one  say  if  there 
are  any  other  impure  foods  whidi  should  be  avoided 
beddes  bacon!  Any  information  on  this  subject  iHU 
oblige.— Kit. 

[76649.]— Bath.— I  want  to  nut  on  hot  water  to  a  bath 
which  is  90ft.  above  kitchen  boiler.  There  is  not  room  for 
a  hot-water  dstem  at  the  top  of  the  house.  I  have  heard 
that  the  hot-water  dstem  Is  sometimes  iixed  near  the 
celling  of  tne  kitchen.  Is  this  an  efficient  arrangement  f 
Ii  thoe  any  nuiiance  from  fwwaning  stehm  t  Will  some 
one  enlain  the  prindple  of  this  system  or  sav  how  it 
actsT  Tthe  pipes  here  always  fireeie  in  a  hard  winter. 
Gould  it  be  inade  to  fill  boiler  oy  hand  in  frosty  weather ! 
My  grate  isan  open  London  ranrc.  Will  it  be  necessary 
to  replace  it  with  a  kitchener  t— oblbx. 

[7S660.'|-Leolanohe  Battery.— Will  Mr.  Bottnne 
kindlT  inform  me  how  to  construct  a  series  of  Ledsnoh^ 
cells  to  make  up  a  medical  battery  on  the  most  economical 
plan  T  As,  bdog  a  poor  mechanic,  price  is  a  consideration. 
— Nbbvous  Dbbiutt. 


[7666L]— Ferrotype  Diaphragm  in 
mitten.— This  is  mentioned  in  the  "B.M."  6th  March 
last  (p.  26}  as  suitable  for  transmitters  on  the  Hunninni 
prinomle,  but  nothing  is  said  about  removing  vamiui 
from  the  plate.    1.  Is  it  neoeesary  to  dean  the  whole  of 


the  side  next  the  coke,  or  will  a  small  space  in  the  middle 
sofficeT  8.  Is  not  the  bare  iron  liable  to  oxidise  end 
impair  the  contact  T  And,  if  so,  would  it  answer  to  attach 
a  small  disc  (or  button)  centrally  to  the  back  of  the 
diaphragm,  or  to  make  the  diaphragm  itself  of  tin  plate  f 
I  insh  to  avoid  the  expense  of  platinum.— Mn  Nv. 

[75668.]— Oramine  Dynamo.— I  have  a  Gramme 
dynamo,  wrooght-iron  Add,  wound  with  801b.  No  8  d.c.c., 
inth  a  7in.  armature,  chsrooal-iron  rings,  wound  wiUi 
6ilb.  No.  14,  ronninff  about  2,000  revs.,  snd  supplying  an 
arc  lamp  11mm.  carbons.  Can  any  or  our  readers  give 
me  information  as  to  its  actual  output  in  volts  and  amps, 
as  I  have  no  means  of  testing  T  Also  sav  if  I  could  run 
two  arc  lamps,  and  how  many  incandeseent  lamps  of 
lOfrp.  would  It  light'  when  not  running  are  lamp,  and 
whM  voltage  would  be  best  to  get  f  The  madiine  is  well 
made,  and  runs  without  heating,  and  very  little  sparking. 
— Output. 

[76658.1  —  Olcokmakinff.  —  Msny  thanks  to 
**F.  J.  O.^'  for  answer  to  my  query,  from  whidi  I  gather 
that  a  lathe  would  answer  the  purpose  better  than  a  man- 
drel for  small  dodcwork.  I  would  be  much  obUged  if  he 
would  tell  me  what  kind  and  sise  of  lathe,  and  siso  what 
tools  are  neoesssTy  to  get  for  that  daai  of  work.— A.  H. 


bidiromate  battery  T  If  so,  will  you  kindly  inform  me 
how  to  proceed  t  Your  book,  ''Instroment-MAkingfor 
Amateuis,"  only  treats  of  smsll  or  pocket  ones.— J. 
Wobbbll. 

[75656.]— The  Silver  Xarket.— What  oonstitotas. 
or  where  is  the  silver  bullion  market,  where  "  bars,  fto./' 

are  bought  and  sold  at  the  prices  quoted  in  the  papers? 
The ''bullion  dealers"  thenudves  charge  higher  prices. 
Where  do  they  buy— is  it  at  the  Bank  of  Bngliuidf— 
Waltbs  Mills. 

[76656.]— Five-Oandle  Lamp.— I  want  to  light  a 
6  candle-po?rer  incandescent  lamn  for  about  a  qnaitiBr  of 
an  hour  at  a  time.  Would  a  Tieeiannhtf  batterv  be  suit- 
able, and  how  many  odls  would  be  wanted  to  light  a 
4-voltlamp;  also  best  sise  of  cdlT  I  find  mostkind  of 
cells  are  a  great  deal  of  trouble.  I  have  used  Ledanch^ 
cells  for  belli,  and  find  they  give  very  little  trouble,  so 
should  like  to  use  them  for  the  lamps  if  possible.— 

MlDLAXD. 

[75607.]-Fixlnff  Hand-Beet  to  Xjathe.-Woa]d 
any  reader  kindly  say  the  bert  way  of  iixing  a  hand-rest 
toagM-bedlathet  I  cannot  fix  it  underneath,  and  a  nut 
on  the  top  would  be  very  inconvenient.— BrnxALn. 

[75658.1 -Biohord  Fiano.-I  should  be  obliged- if 
any  reader  will  tell  me  the  cause,  and  a  slmpleremedy 
for  »  jarring,  accompanying  the  note  when  struck.  It  w 
as  thou^  were  wis  something  touching  the  string.  I 
have  taken  all  the  action  out,  and  examined  each 
hammer,  and  they  fall  about  fin.  badi  after  striking. — 
A.W.  L. 

[76669.1 -Platinff  Solntion.- 1  BavemadeasflTer 
plating  bath  whieh  deposits  its  metal  nicdy.  and  of  a 
good  colour ;  but  when  I  brush  the  wrark  the  silver  oomes 
off.  I  have  made  up  several  solutions  before,  and  never 
experienced  this  trouble.  I  used  diMilled  water  for 
everything  except  washing  the  precipitate,  whidi  wa» 
done  with  the  South  Hants  Water  Company's  water. 
The  cyanide  is  of  a  darker  odour  than  any  I  ever  used 
before.  It  is  called  gold  cyanide,  and  costs  6s.  per  lb.  in 
London.— Cbhtbb  Piviox. 

[75600.]— Fan  Blast.— Will  any  reader  hdp  me  to 
make  a  fan  blast  lOin.  diameter  ontnde,  giving,  in  the 
first  place,  the  sise  of  the  blades  and  what  No. ;  seoond, 
what  space  there  is  left  round  the  sides  for  the  eireula- 
tlon  of  air;  thirdly,  the  inlet;  and  fourthly,  outtet— 
Teio,  Sunderland. 

[75661.]— Fmit-FarmiQir>— Could  any  reader  say 
what  are  the  prospects  in  fruit  farming  in  Washiz^gton, 
Oregon,  California  (especially  oranges)  T  Which  is  the 
best  State  on  the  Padfio  coast  for  fruit  farming  t  Where 
could  I  get  any  rdiable  infonnation  from  T  what  is  the 
price  of  land  in  general  t—EsQuiasB. 

[76662.]— Telescope.— When  I  turn  my  tdescope  on 
to  any  bnght  star,  there  is  a  large  flare  on  one  side.  As 
I  revolve  ue  object-glass  in  the  cell,  the  flaro  revolves  at 
the  same  time.  Oomd  "  F.B.A.8."  or  any  other  reader 
suggest  a  cure  for  the  shove  T— Objbot  Glass. 

175668.]— Obserwatorr  and  Deflnition.—My  ob- 
servatory is  plaoed  at  the  end  of  a  large  terraced  lawn  on 
the  east  and  west  of  whidi  an  a  quantity  of  low-growing 
shrubs^  large  oak  tree  stands  some  80R.  to  the  north- 
west would  these  dimbe  in  any  way  tend  to  interfere 
with  definition  T  Althou^  I  have  an  unintentipted  view 
from  N.N  B.  to  S.W.,  x  have  not  been  able  to  get  a 
decent  view  of  Juniter  this  oppodtion,  and  wondeied  if 
surrounding  shrubs  do  "materially"  affest  tdescopie 
work.  Pwbaps  "F.B.A.S."  wQl  kindly  give  me  his 
o^nion.— B.  A. 

[76664.1  -  Model  Xleotro-Motor.— Would  Mr. 
Bottone  favour  a  young  beginner  with  a  few  explanations 
and  sketch  of  oomministor  fot  the  f  our^^oled  asotor  he 
gave  directions  to  "  Somerset  Lad,*'  as  I  shooldlike  to 
make  a  simple  one  of  this  kind  to  start  itself,  andoblige  T 
—A  SnaBBT  Lad. 

[76666.]— Skin  Braptionfl.-"MsUet,**  reply  76178^ 
recommends  for  skin  eruptions  to  take  los.  Epe<>m  salts, 
and  los.  powdered  msgnesis,  put  these  into  a  juff,  ana 
over  them  pour  ene  pint  boiling  water;  let  cool, then 
pour  the  whole  into  a  glass  bottle.  Dose,  about  a  wine- 
glassful,  fasting,  in  the  morning,  two  or  three  times  a 
week.  A  friend  of  mine,  who  is  troublsd  witti  an 
eruption  on  his  hsnds.  has  tried  this  prescription,  and 
found  it  become  verv  thuk ;  he  added  mon  water  to  it* 
but  after  all  it  acted  very  powerfully  on  his  bowels,  pro- 
ducing diarrhoaa.  WUl  Mr.  Mallet  kindly  say  whether 
the  above  are  the  correct  proportions  of  the  substances 
that  should  be  used,  or  shonld  the  mixture  become  thidc 
as  it  has  done  in  this  case  t  Or  can  Mr.  Mallett  suggest 
any  likely  cause  why  the  results  of  taking  the  sub- 
stance should  not  have  been  as  successful  as  would  be 
expected  ttota  hii  letter !— A  Subbobibbb  raox  thb  Vnsr 

NCXBBB. 


[76654.]- Forming  Aoonmnlator  Flatea.— ro 
Mb.  Bottosb.— I  have  made  a  two-cell  aoeumulator  com- 
posed of  seven  p  atea  to  each  cell,  7 in.  by  6w.,  half  lead 
and  half  peroxide.    Can  I   form  them  with  a    ix-cell 


[76666.1 -SCnlleln.— I  hoped  to  hear  someone  sayn 
good  word  for  VeKbasenm  thapsus.  A  plant  that  appears 
so  near  akin  to  those  that  produce  for  us  the  useful 
medidnes  digitalia  and  hvoaoysmus  must  surely  have 
some  virtues.  I  have  now  oef ose  me  part  of  a  diemist^a 
catalogue,  giving  this  description.  "  Verboscnm  l%ap- 
sus.— A  new  rsmedy  for  consumption.  Br.  Quinlansays 
it  is  invaluable  in  inciessing  wdght.  Extractum  ver-> 
basd  flttidum.  Dose.  10  to  60  minims."  Will  some 
reader  who  has  used  toe  plant  q»eak  as  to  Qualities,  and 
tell  me  wdght  of  leaves  required  to,  and  mode  of  maUng 
a  tincture  nom  it,  dose,  Ac  t— Lbabhxb. 

[76e67.]-lAthe  I6r  Orindinv  Lensee.— Would 

anv  of  **  ours"  kindly  infasm  me  what  kind  of  a  lathe  o> 
lathes  are  required  for  grinding  and  polishing  lenses, 
eipedally  object  glaHss  t-^.  C. 

gi06&]- Dinuimo  Oettlnc  Hot.-I  am  driving 
P.  engine  for  dectrie  li^t,  Slwsll-Parker's  dynamo, 
100  volts.  The  brush-holders  and  arm  get  verv  hot  after 
about  two  hours' work.  I  notice  the  holders  dip  on  the 
ann  rather  easily;  I  cannot  tighten  them,  and  I  notiee 
when  working  there  is  a  sught  vibration.  Will  asp 
reader  please  advise  t— A  Touso  Bboixxxb. 

[75660.]— Snakea— Will  some  reader  of  this  popular 
paper  recommend  me  a  wwk  on  fordsn  snakes,  thair 
habita,  food,  and  hsiints  iisiie  eipeeisiily  the  venomous 
ipedes  ?  If  the  pubUsher  could  auo  be  ttated,  so  mndi 
the  better.  I  have  applied  for  a  great  number  of  natuialr 
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u^^!'^u^^  ?*  books  of  late  from  different  pub- 

12!:?!*  *u*  1*5^^  °.^'  5®^  *"  *^«»  *ny  mention  of  tuSi  a 
work  as  that  descnbed  above.— Autolycds. 

^JHfS'^:^  -Contents  of  Oaa-Holder.-I  should  fed 

9f  kT?"*! i'*  '««lo!  »  gM-holder  12ft.  in  diameter  by 
mi.  high.  Also,  what  hone-power  gas-engine,  driren  by 
Dowson's  gas,  is  required  to  driye  one  of  Owynn  centri- 
iJflP^J'ijy"  '''^  ^J^-A^  ^^  <>'  «»•  «wtion  pipe,  and 
Si:.2j?f°f?**°.'°'i*"''«^'  What  is  the  fiflSence 
Of  power  lost  by  using  Dowson  gas  and  coal  gas  T    What 

SSST'IPJI?'  ■Jype'Wipe  would  be  required  for  the  abore 
wwk,  and  which  is  eheapest-gaa  or  steam  t  Any  in- 
formation on  the  above  wilfobUge.-KwrTi8H  Jollt. 

fAl^^'}"^^?}^^^^^  of  Llffht  on  Bd^e-TooU.- 
The  statement  is  made  that  edge-tools  lose  their  sfltfo- 
newby  exposure  to  sunlight,  and  even  moonlight.  The 
•■■^rtion  IS  also  made  that  those  in  the  "  tnde"  will 
nevor  buy  ehisels,  &a,  which  have  been  exposed  in  shon- 

rS^S?*  /■  ^°"  Pf  P**  «®«  »"  o^«  **>«  world,  may^ 
Mksame  of  your  readece  to  test  the  natter  by  exposinjr 
say.  ft  ^isel,  a  lathe  outter.  and  a  laaor.    The  asevtira 
w  th^  by  exnosm  to  sunlight  they  assumeablue  oolour, 

«-wr?i*°^i^"»PP**"»  *nd  ™  ^oolB  are  rendccej 
"absolutely  useless "  until  retempeied.-DuBiTAKr^ 

JJa^V^^^?^^^'  Wax.-Could  any  of  our 
readers  tell  me  what  to  put  to  beeswax  to  make  it  touS! 
^,7^*^**^^»  ^^*  ^^  too  brittle,  and  non-gnasy  I  I 
ehooJd  feel  very  grateful  for  the  information.  Tsia  not 
at  aU  particular  as  to  colour  of  the  composition.— Wax. 


CHESS. 


Addressed 


departmi 
le.  TawL 


PBOBLBM  MOOtXXVn.-By  J.  Eatwb. 


White  to  play  and  mate  ia  two  Bovw. 

8ou7Tioir  TO  1875. 
White.  Black, 

1.  Kt-QB8.  1.  K-a4(«) 


2.  Kt.Q6. 

8.  P  discovers  mate. 

2.  Kt-Q6,^. 

2.  R  Kt  6  (eh),  &o. 


2.  KtakesP 

(a)  1.  P-Q  7  (h) 
,,^      K-K5orB4 
C&)1.  Aught  else 


NOTZOBB  90  OOBBBBPOimXNn. 

CoBiacr  solutions  to  1876  by  W.  Jav  (tma  .in.T  m'nA 

(ditto),  W.  Jay  (ditto),  P.  H.  G^rtSSttS).     ^*  ^'  ^^ 

i„-Ii;i?"^*";^F®S*.P^®***  *®  ^^^  tJ»»t  Jon  think  so 
bighly  of  1274.    It  IS,  as  you  say.  verv  diffimilf  .J!^ 

beatitiftU.  Itisnot  worth  whSe^;i^e  JSS  L^ 
tourney  wUl  be  ooncluded  with  twS  mS  proS^.  wS 
propose  at  onoe  to  commence  a  f rash  one  iHth  SeofletiS 
the  following    prizes:— 1.  Oreen well's    "ch^M^^n; 

Ch2SpSwL?.f"  ^S^ " i  *•  Hayner-s  •*^Tw^ori 

^^ffy^^L^^^  i^  ^^^^  *^^^  The  same  rulM 
Eliif^**®^*^  "  *^«"  "  to  sooring.  &c.-that  is  fOT 

taS^uS^r^"'^*  thr«wnovew.ftem;tftorif  duS 
m  the  utter,  two  marks  for  eaeh  dual,  three  for  trioliSr 

Liverpool  Wei^ly  Mercury. 

rX  5KX     "*"•  '^  "^  - «-  <2ibi'  fin;  :?[£: 


^  w  ??*•{"  »  ^k  fiwah  on  oak  and  Mh,  ioolose  in 
•-tt«i».    Tho  f  unci  will  dtttaitETwood.* 


Oct.  28,  1891. 


ANSWERS  TO  CORSBSFOHDEHTS. 


*•• 


/••  ^0  oommunicaHona  akotUd  &«  addresMd  to  tht  Eonoa 
«/fA«XifOLisB  Hxoaaxzo,  882.  Strand,  W.O, 

Team  TO  00BBB8P0KDENTB 

#Jn?52?«"  on«»Ide  of  the  paper  only.aud  put  drawmge 
for  iUnstraaoas  on  separate  pieces  of  paper.  2.  Put  titles 
to  qu€nes,  and  when  answering  queries,  put  the  numbers 
ss  weU  as  ^e  titles  of  the  quenes  to  which  the  repUes 

iTlLii^'  ^? ^^^P  *■  iM^or  ittserfcingletters,  queries, 
or  replies.  4.  Letters  or  queriee  addng  for  addresses  of 
manuf actnrors  or  correspondents,  or  where  tools  or  other 
Mtides  can  be  purohased,  or  replies  giving  such  inf orma- 
bon,  cannot  be  inserted  except  as  advertisemente.  6.  No 
question  asking  for  educational  or  scientifle  information 
is  answ^  through  the  poet.  6.  Letters  sent  to  oon»- 
spondents,  under  cover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  ocnrespandente  u«  not  given  to  in- 
quirers. 

*•*  ^^^  ^  eepedaUy  drawn  to  hint  No.  4.  The 
oace  devoted  to  letten,  queries,  and  replies  is  meant  for 
the  jenetal  good,  and  it  is  not  fsir  to  occupy  it  with 
questaons  raeh  as  are  indicated  above  which  are  only  of 
mdindnal  interest,  and  whioh,  if  not  advertisements  in 
??°^V •*•  ^®**^  to  replies  whioh  are.  The  "Sixpenny 
S^ Column"  oifetB  a  cheap  means  of  obtainingsu^ 
information,  and  we  trust  our  teaden  will  avaUthem- 
selvesof  it. 

The  flowing  aw  the  Initials,  *e.,  of  letten  to  hand  up 
to  Wednesday  evening,  October  21.  and  unaoknow^ 
ledged  elsewhere:— 

^'  ^jr'SF"5^-"i^-  ^-  OoaWingand  Co.-CasBeU  end  Co. 
— w.H.B.— Legatee.— L.  T.  Q.— MoDuff.— Befrulus.— 
W.  P.  Harndd.-01d  8ub8criber.-Anxious.--C.  8.- 
A.  Austai.--M8Jienberg.- J.  B.  Gore. -Inertia.- 
u  ™.-B.  E.  B.-Looo.  No.  2.-G.  A.  Audsley,- 
rJT^^o  ^^  ^®  ^^  Astronomical  Sodety.-Electric. 
— T.  8.  Barrett— C.  O.  Bennett -H.  P.  Blade. 

Jaxks  Cox.  (Neither  models  nor  the  articles  themselves 
are  reauirod  by  the  British  Patent  Office.  All  that  is 
wanted  is  a  specification  describing  the  invention,  and 
itto  imxMrtant  that  it  should  be  drawn  up  in  condse 
and  definite  languaae.;— Both.  (If  you  purchase  the 
nghte  m  a  patent,  it  must  be  properly  assigned  and  the 
Kquisite  papers  be  lodged  at  the  oflloe.  Get  an  agent 
to  do  sneh  work.  The  fee  is  not  much.)-B.  A.  P.  C. 
Jin  what  part  of  the  world  do  you  meant  Bo  far  as 
Is  known,  the  moon  has  no  connection  with  the 
weather.)-THOXAs  Wamh.  (Possibly  if  you  invert  the 
tube  and  strike  it  gently  on  the  fioor  the  column  of 

S mercury  will  unite  and  the  bubbles  escape.    If  not 
r  wanmng  it  in  the  flame  of  a  spirit  lamp.    Borne 
dition^  mereuty  will  probably  be  needed,  as  the 
tube  most  be  quite  fall  before  remverting.)-TBL«- 
BooPE.    (The  ray  of  Ught  is  bent  not  broken  up.    If 
the  two  rays  combined  they  would  make  one  of  greater 
vtQhime.    See  any  of  the  textbooks  if  you  cannot  refer 
to  back  volumes. )-A8TBo.  Tcl«8cop«.  fOould  be  used, 
but  is  scarcely  suitable.)  -Ax  ATuaa.    (For  strength  and 
constancy  there  is  probably  no  better  battery  than  that 
known  as  the  chromic-acid,  as  frequentiy  explained 
m  recent  numbers.)— Obamo.    (Either  magnetise  by 
diawinj  a  magnet  over  them  or  by  passing  them  into 
a  coa  of  wire  through  which  a  cttrrent  is  flowing.    The 
method  is  described  in  neariy  every  textbook,  and  in 
many  back  numbers.  l-Ixqoiaaa.    (It  would  take  too 
much    space,    and    has    morsover     been    explained 
many    timea.    Briefly,    the  steam    being    condensed 
onoonta^tjnth  the  water,  acquires  so  much  momen- 
tum tli«t  It  forces  the  water  past  the  valve  in  spite  of 
the  pressure  of  steam  in  the  boiler.    The  question  has 
been  freqaentiy  debated  and  various  hypotheses  are 
putforwaid,  whieh  you  can  find  in  most  of  the  text- 
books, or  m  back  volumes.    How  to  cure  them  when 
faulty,  fa  ritiher  too  wide  a  question.    The  nature  of 
the  feulc  must  »t  least  be  steted.)^J.  W.  Bobt.  (We 
ao  not  know  what  you  mean.     Wherever  there  is  a 
•bearing"  there  must  be  some  amount  of  friction, 
submit  your  design  to  some  of  the  skilled  mechanics 
you  can  find  in  the  town  whence  you  write.)-J.  T.  P. 
(No  space  for  such  a  subject    It  U  mentioned  in  many 
works.    Probably  by  "  nebulous  theory  "  you  mean  the 
nebular  hypothesis.**)— Mar al.  (Yes,  stamped  out ; 
sometimes  in  fly-presses,  sometimes  in  rolling  machines. 
Any  of  the  weU-known  makers  of  machines  of  the  kind 
willgive  information  as  to  speed  and  price.) -J.  M. 
(Instructions  for  browning  gun-barrels  have  been  given 
several  times.    Perhaps  tiie  best  are  those  onpTiM. 
vol.  XU  Jan.  28,  1886;   but  that  volume  containi 
o^er  replies  on  pp.  889,  895.)-I>.  D..  H.  M.,  and  O.  0. 
(Tiers  are  many  small  dynamos  illustrated  and  de- 
Mribed  m  back  volumes,  and  even  in  recent  numbexa. 
YOU  murt  give  some  idea  of  the  power  you  want :  but 
apparently  you  want   a  motor  rather  than  what  is 
underetood   by   a  dynamo.)-H.  J.    (Do  yon  mean 
••wash-mUls,»^or  whatT    There  are  several  works  on 
bleaching,  scouring,  and  dyeing  in  which  machines 
are  described ;  but  the  best  matter  of  this  kind  wiU  no 
doubt  be  found  in  some  of  the  Eneydopeedias )— X.  Y 
(Procure  a  catalogue  fhim  B.  and  P.  NTSpon.  Btrand^ 
w.u,  also  one  from  Longmans.  Patemoeter-row.  and 
one  ftom  Crosby  Lodkwood  and  Bon,  Stetionew»  Hall 
Court,  £.0.)— PswHOLDsa.    lit  is  usually  fastened  on 
withpaste.    Use  a  padded  stick  to  press  it  on  the  sides. 
2-    Yes,    orange    shellac;    but    you    can    buy   tiie 
varmsh  cheaper   than   you   can    make    it    in  wnRii 
3?*5^H'2lh_  J^   ****   ">dices    of   back   volumes.)- 
H.  H.   (Try  Sampson  Low  and  Co,  Bt  Dunsten  House, 
PettCT-lane.  K.C.,  or  TrObner  and  Co.,  Ludgate-hUi. 
The  Lraarithms,  we  suspect  can  be  had  second-hand 
only.    Most  of  Proctor's  works  were  published  by 
Longmans,  PateRiaeter-row.)r-J.  J.    (You  must  really 
give  some  more  definite  deeoription.    It  is  useless  to 
waste  aps«e  in  guessing  what  you  mean  by  "  homy 
•ubstenee.")-Ba]iJAXiir    Pvoaoir.     (What  do  yon 
mean  ter  a  "  compound  of  orange  quinine  wine"  I  The 
usual  tUag  ia  about  a  semple  of  salphato  of  quinine 
dissolved  in  a  bottle  of  orange  wine.) -Itossniafc    (We 
fhma  yon  ean  obtain  a)l  yon  require,  wUh  insfauotieBS 
for  making  un,  from  Lancaster  and  Son,  0olmof»4ow, 
Birmingham.)— A  Naw  BtADaa.    (Wfi  do  not  know 

*^  Pr?®J^  *^®  .''*»*  o»  *•  Telescope  Objectives** 
noBoed last  week;  bat  you  can  easily  a«MKtaia  by  ap- 


plymg  to  IhEessrs.  Cooke,  Boddnghaa  Works,  Tock. 
Any  of  the  manuals  of  aatronomy  will  answer  voer 
other  questions,  whioh  have,  however,  been  aaivwaS 
reeenUy.)— Nbophttk.  (You  oould  no  doubt  get  a  lev 
lessons  in  the  evening  from  a  bicycle  repairer ;  b^  tte 
"  whole  art  "  means  simply  a  trsuming  as  a  i*Mw»i«^ip 
working  at  the  forge  and  the  vice.  Many  amstem 
however,  do  better  work  than  professionals ;  bat  tfao« 
amateurs  work  for  the  love  of  it  Yon  can  obtaia  mn^ 
information  from  a  perusal  of  back  volumes,  bat  it 
is  absolutely  necessary  to  have  practical  experienee  is 
the  shops.  No  doubt  if  you  advertised  for  lessons,  §om 
one  wonld  reply;  but  the  work  speeUled  isnaialf 
fitting,  as  the  parte  are  purchased  from  theUnc 
maken.]— Oao.  BLmrDsx.  (Better  follow  the  dimenflaat 
given.  To  say  you  **  cannot  get  the  aiae"  spedlsda 
nonsense.  Any  blacksmith  wiU  make  suiteble  ban  f« 
field-magnete  to  any  reasonable  size— eertainly  to  s 
section  of  lin.  by  a  fin.)— Aw  Awxions  ICothxb.  (ft  a. 
no  doubt  acne.  Let  her  conaolt  Dr.  Allinson  thrangh 
the  Weekly  Timeji  and  Echo,  and  live  aa  he  directs.  Oint- 
mente  an  of  no  use  except,  aa  you  truly  say.  ts 
*'  irrateate  and  f etoh  the  skin  oif."  -P.  Baarov.  (Too 
will  find  Xing,  Mendham,  and  Oo.,  or  F.  a  AQsop  aad 
Co.  reliable.  Both  advertise  on  our  front  page  )- 
A.  8.  L.  (Glad  to  hear  from  yoa  ^^ain.  Kin^  seed 
what  you  offer  at  your  leisure. ) —Joseph  8ktu. 
(Thanks,  but  no  space  to  spare.)— Waltsb  M.Haaoia 
(In  type.) 


^  Kedical  Blectrioity  for  Self-Applioation.- 

Harn«M'   ElectropaUiic  Belt  i«  the  only  ceauine  cunUTc  Zbctncil 
iLppIiAace  rrco^iMxl  hj  medical  and  acienUfic  autboritim  at  a  b«al 

sUa     ^kIIbWIu    a.,  k^-      #^_     a- ■        _  a*  .      •     «    i   ■  ■. 


fide  reUablejrure  for^  nrryoui^  dtaordrra,   li»er  and  1ilda«7  diwuva 
_.i_  _i»_-.i         i_  .■    .    ,.  _         -.   —   «ra  mar  obtaia  fea 

iTwritiuto 

attery  Company,  Limitwl,  52,  Oaford-itrcct,  toadoo,  W. 


—  —  —      -«—»•»     «■■>««      awa       aaT  «  T  wa*«      \<akm#IMCaB|  __         

rheumatic  affectiona,  ladi««'  ailmenta,  Ar.      Suflrrcra  mar  obtata .«. 
-larticalart  of  thiiNvorld- famed  Electric  Belt  br  writinf  to  the  ICeiical 


VSEFTTL   AJTO    8CIBHTIFI0   WOB, 


•  4- 


Undhs  the  heading  of  "Oila*'  in  the  list  of 
imptorte  into  India  it  appears  that  there  has  bMo, 
daring  the  last  five  years,  the  extraordinary  inoeise 
of  87  per  cent.  This  ia  attribated  maizily  to  t^ 
rapidity  wipi  which  indigenous  vegetable  il- 
laminaats  are  beingidiBplaoed  by  imported  mififlEal 
oils. 

Fos  the  oonyenience  of  vidton  aieendiag^ 
peak  of  Tenerifie,  a  good  stone  hut  ia  to  replace 'the 
present  wooden  one  at  Alta  Vista  (10,900ft.)  Tliit 
will  be  plainly  farnished  and  warmed  with  a 
kitoheo  atoye.  Alta  Vista  is  I,280ft.  below  the 
Peak,  and  can  be  reached  on  horseback;  the 
remainder  of  the  aooent  most  be  on  foot. 

Softening  SteeL— Make  two  iron  monldi  a 
little  larger  than  the  piece  of  steel  to  be  softened. 
Fill  them  with  clay,  imbed  the  steel  in  the  daj, 
and  close  the  moola  by  winding  a  piece  of  win 
roond  it  to  exdude  the  air.  After  heating  the 
whole  to  a  red  heat,  throat  the  moulds  among  the 
coals,  or  in  the  ashes,  to  cool.  The  steel  will  Asa 
be  soft  euough  to  be  cut  with  a  knife. 

To  Bepair  Broken  Negatlvee.— PUce  ths 
negative,  gelatine  side  down,  on  a  plate  rather 
larger  than  the  negative.  Goat  the  edges  of  the 
fragments  with  warm  Canada  balsam ;  join  them 
together,  using  strong  pressure.  Bemove  the  ezeesi 
of  balsam,  then  cover  the  negative  with  another 
plate  eraotly  the  same  size,  and  previously  coated 
on  one  side  with  this  varnish :  sandarae  3  grsmmsa 
mastic  in  tears  3  grammes,  sulphurio  ethff  50 
grammes,  benzole  (pore)  25  grammes.  Lift  together 
the  three  plates,  turn  them  over,  remove  the  Isxgs 
one  that  has  served  as  a  support,  scrape  off  frooi 
the  gelatine  side  the  balsam  that  may  have  exuded, 
then  surround  the  two  plates  with  strips  of  gommsa 
paper.  Heat  slightly  the  frsgmento  before  joining 
them  together.  This  process  will  yield  a  print  upon 
which  no  trace  of  brealdng  is  to  be  seen.— X'-i^* 
ieur  Pfhotographe. 

Water  as  a  XCediolne.— The  human  bodjb 
constantly  undergoing  tissue  change.  Wom-oot 
particles  are  oast  asiae  and  eliminated  from  the 

2  stem,  while  the  new  are  ever  beingformed,  frooi 
e  inception  of  life  to  ito  oloBe.    Water  has  the 
power  of  increasing  these  tissue  changes,  whieh 
multioly    the   waste  products,  but  at  the  nm^ 
time  tnev  are  renewed  bv  ite  agency,  giving  riseto 
increased  appetite,  which  in  turn  provides  fresh 
nutriment.    Persons  but  little  aoous&med  to  drinl^ 
water  are  liable  to  have  the  waste  products  formed 
faster  than  they  are  removed.    Any  obsfaruetion  to 
the  fcee  working  of  natural  laws  at  once  prodnotf 
disease,  whioh,  if  once  firmly  seated,  requires  both 
time  and  money  to  eure.    People  aconstooed  to 
rise  in  the  mommg  weak  and  languid  will  find  the 
cause  in  the  imperfect  secretion  of  wastes,  wfai(^ 
manv  times  may  be  remedied  by  drinking  a  fou 
tumbler    of    water    before  retixing.     This  J^ 
materially  assiste  in  the  process  during  the  nipity 
and  leaves  the  tissues  fresh  and  stroogt  ready  1^ 
the  active  work  of  the  day.    Hot  water  is  one  « 


our  best  remedial  agente.  A  hot  bath  on  goinf^ 
bed,  even  in  the  hot  nighte  of  summer,  is  a  h<tttf 
reliever  of  insomnia  than  many  drugs.  lofl*^ 
parte  will  subside  under  the  oon&ued  pooltising  of 
real  hot  water.  Very  hot  water,  as  we  all  lmj*|» 
is  a  prompt  checker  of  bleeding,  and  besidesi  if  »  » 
dean,  as  it  should  be,  it  aids  in  steriUinng  oor 
wound.  A  riotous  or  rotten  stomach  will  Af*^ 
always  gratefully  receive  a  glaas  or  more  of  ho* 
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BORING  HOLBB  IN  LONO  POSTS. 

THIS  is  a  special  kfnd  of  work,  appareatly 
difficult,  requiring  a  special  rig  up,  but 
ample  enough  wnan  understood.  I  append 
sketches  of  the  method  in  which  I  have  seen 
it  done  daring  several  years  past.  The  dasa 
at  work  to  which  it  is  applied  is  ohieflj 
tbs  osntral  posts  or  pirota  <A  rsToIving 
annas,  and  the  holes  are  bored  in  order  to 
illow  the  Tertical  slewing-shatt  to  pass  down 
throngh  the  post,  or  in  soma  cases  to  allow 
rtcam  to  pasa  from  a  detached  boiler  to  the 
(flinders.  The  holes  may  vary  in  size  from 
lu.or  Ili&.  to  2^m.  or  3}iii.  in  diameter, 
indtn  length  from  about  2ft.  to  6ft.,  or  even 

The  general  arrangement,  which,  of  course, 
i*  tometiinea  alightljr  modified  by  oircum- 
■tanoee,  is  ahowD  ia  its  essential  features  in 
^.  1.  In  this  figure,  Ais  the  poat  or  piTot 
tittt  is  being  bored.  One  end  of  it  ia  gripped 
io  the  jaws  of  thejaw-ohuok,  5.  The  other 
«nd  turns  id  the  wood  blocks  of  the  fixed 
steady,  0,  which  is  lubricated  with  soft  soap 


a    D-bit 


tided    with  .     _^ 

te  allow  the  bit  to  penetrate  to  Uie  i«qi 
depth  in  the  pivot.  The  bit  is  prevented 
ma  taming  round  by  being  pinched  in  the 
twd-holder  B  of  the  sLide-reet.  It  is  thrust 
(onrard  to  its  work  by  the  poppet  F.  The 
end  of  the  ehank  is  either  pivoted  on  the 
tentre  of  the  poppet  mandrel,  or  elae  it  termi- 
nttes  on  the  ngnt-hand  side  of  the  tool -holder 
S,  sod  then  a  stiff  distinct  bar  is  pivoted 
OD  the  poppet  centre,  and  its  opposite  end  is 
thnnt  against  the  right-hand  end  of  the  D 
UL  Tha  poppet  beiiw  bolted  to  the  lathe- 
M,  and  the  mandr^  turned  forward,  the 
bit  is  thus  fed  into  the  work.  As  oonaider- 
•ble  preesare  is  neoeseary  for  the  feed,  a 
\mit  0  ia  fastened  to  the  hand-wheel  of  the 
poppst,  and  the  turner  operat«s  upon  this. 
Sinee  the  shank  of  the  D  bit  is  pmched  in 
Ihs  tool-hotder  of  the  slide-rest,  the  latter  is 
Dot  belted  to  the  lathe-bed,  but  is  left  to 
.  ilidebeely  along  it  in  unison  with  the  feed 
BOTSmeDt  imparted  to  the  poppet  mandrel. 

It  would  be  imposaible  to  bore  such  holes 
vithont  very  ample  lubrication,  and  the 
strangement  used  for  this  is  as  toUows :— At 
one  end  of  the  countershaft  a  small 
<nnk,  H,  ia  fixed.  This,  of  course,  turns 
«ith  the  shaft,  and  imparts  vertical 
np-uid-down  movement  to  the  rod  J.  This 
rod  imparts  a  radial  movement  to  the  crank 
£,  pivoted  in  the  bearing  L,  attached 
to  any  convenient  pillar,  U,  pennahent  or 
tsmpotary.  The  crank  N  ia  keyed  on  the 
Mas  pivot  aa  crank  E,  and  movee  in  unison 
■ith  it,  and  gives  motion  to  the  ram  of  a 
KuU  force-pump,  portable  or  otherwise, 
™d  upon  a  tank  of  water.  This  pump  is 
not  ihown  in  the  figure,  being  behind  the 
"sdslook ;  but  any  pump  oombined  with  a 
dnk  will  serve  the  purpose.  The  ram  foroea 
wapT  water  up  from  the  tank  through  an 
udtanibber  hose  into  a  small  copper  pipe 
J^ohed  to  the  opposite  end  of  the  hose, 
"ese  being  behind  the  lathe-bed  are  not 
•wn  in  the  figure.  Thia  oopfier  pipe,  about 
tu'.  in  the  boie,  is  laid  along  in  a  groove  out 
lot  Its  reception  in  the  ahauk  of  the  B  bit, 
uto  which  it  is  secured  with  a  bit  of  binding 
»iM,  and  thia  travels  with  the  bit,  the 
™ber  hose  allowing  ample  freedom  of 
poTWDsnt.  It  passes  right  down  to  the 
l*™iastion  of  the  hole,  and  lubrioatas  the 
pnat  Df  the  bit.  Unless  some  preoauttone 
■"W  taken,  the  water  running  out  of  the 
Ms  would  flood  the  lathe  with  dirt.  So 
J«J«s  the  saddle  a  piece  of  channel  iron  0  is 
'*">  ]ttst  underneath  the  open  end  of  the 


poet,  and  made  to  slope  well  towards  a  pieoe 
of  shuting,  P,  which  returns  the  soapy  water 
into  the  tank. 

Since  the  pump  foroes  the  water  in  under 
considerable  pressure,  there  ia  aleo  a  strong 
return  current,  and  thie  foroes  the  ohips 
back  to  the  mouth  of  the  post,  and  throws  a 
large  proportion  of  them  outside  into  the 
shoot  O,  whence  they  can  be  easOyremored. 
I  cannot  in  this  general  and  rather  rough 
sketoh  show  the  aetails  of  the  opeiatioa 
properly,  and  therefore  illustrate  the 
essential  features  of  the  tools  and  appliances 
in  enlarged  figures.    The  D  bit  oommonly 


used  u  shown  at  Fig.  2.  The  angles  of  the 
nose  are  important :  they  should  not  be  more 
than  6°  or  V  from  a  right  angle.  The  top 
rake  of  the  lip  A,  should  make  an  angle  of 
from  15°  to  IS'with  the  perpendicular,  suit- 
able for  the  various  qualitiea  of  wrought 
iron  and  mild  steel,  of  which  pivots  and  posts 
are  made.  The  shank  is  usiuitly  of  wrought 
iron,  welded  to  the  steel  D  bit.  At  Cis 
shown  the  groove  along  which  the  oopper 
pipe  is  laid.  Wtien  bonng,  the  bit  is  laid 
with  Uie  flat  face  of  its  shank  downwards  on 
the  tool-holder  as  in  the  upper  view  of 
Fig.  2.  The  object  of  this  is  to  clamp  the 
bit  in  a  perfectly  rigid  position  under  the 
stress  of  cutting. 

Fig.  3  shows  a  composite  form  of  D-bit. 
used  for  boring  the  largest  holes.  The  end 
A  occupies  three-parts  of  a  circle,  and  its 
guidanoe  is  therefore  perfect.  But  the 
essential  feature  of  the  bit  is  that  the  cut- 
ting portion  is  ina  sejparate^piece,  B,  screwed 
to  tke  main  body.  The  mam  body  is  there- 
fore in  eSeot  a  tool-holder,  and  the  bit  of 
steel,  of  which  the  tool  itself  is  composed, 
may  be  of  very  superior  quali^.  Again, 
when  boring  large  holea  in  wrought  iron  and 
mild  steel,  the  borings  mostly  come  oS  in 
shavings  rather  than  in  short  chips,  and 
these  choke  up  the  hole,  so  that  fiequent 


withdrawal  of  the  tool  becomes  neoeasary. 
The  lar^  the  holes,  the  heavier  and  stiSer 
the  ahavinga.  Henoe  the  reason  why  the  lip 
of  B  is  formed  in  the  centre  of  the  outtui^ 
end  to  break  up  chips   and    render   their 


delivery  more  euy.    0  is  the  groove  for  the 

oopper  lubricating  tube. 

In  this  bit  there  is  aleo  greater  facility  for 
the  removal  of  the  shavings  than  in  the  first 
shown.  A  great  advantage  of  the  form  in 
Fig.  3  over  that  of  Fig.  2  is,  that  in  the 
former  the  oopper  pipe  passes  right  out  to 
the  front  of  ^e  bit,  utd  the  pressure  of  the 
w^«r  tends  to  drive  the  borings  back  out  of 
the  hole.  In  the  latter  case  the  pipe  stops 
short  of  the  cutting-edge,  and  Uie  water 
tends,  in  the  first  pls«e,  to  drive  the  borings 
inwards. 

The  actual  cutting-tool  is  shown  enlarged 


3- 


in  Fl^.  4.  In  this  the  form  of  the  bolt  slot 
holea  IS  seen.  The  wider  slota  are  made  to 
receive  the  thiokneas  of  the  heads  of  the 
bolts,  ao  that  they  shall  chiefly  be  below  the 
surfaoe  of  the  tool,  and  not  impede  the 
retnm  of  the  shavings. 

Fig.  i  shows  the  apparatus  as  rigged  up 
to  turn  the  handwheel  of  the  poppet  for 
thmsting  the  bit  forwards.  One  portion  of 
the  boss  of  the  wheel  ia  embraoed  by  a  dip 
A.  Between  ite  jaws  the  bar  B  is  thrust, 
and  hdd  with  a  screw.  Through  a  boss  in 
this  bar  a  common  bolt,  0,  ia  topped,  and. 
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bearing  iwainat  one  of  the  amu  of  Uie  hand- 
vheel,  sAords  the  neoeBsaiy  leverage  for 
tanung  it  elawlj  roimd. 

Fig.  6  ehowa  the  steady.  The  main  part 
A  ia  a  casting  with  yee'd  vertical  edges, 
within  which  the  blocke  of  wood  BB  are 
fitted.    They  are  kept  in  place  by  the  plate  C 


be  roughed  out  to  within,  say,  )  or  }  of  the 
finished  size,  and  (»mpleted  with  a  second 


bit  of  the  correct  size. 


ASTBONOHICAL    HOTSS    POB 

HOVEKBEB,    1891. 


1143  i0-47„ 

""  13  «71  „ 

44    7-*a„ 


At  Greenwich  Mean  Noon. 


U  2fi  37 
U  4S  23 
IS  6  30 
IS  26  G7 
15  4 
18    7  64 


IS  4a    8 

19  66  48 
67  24 


h.m. 

!4  41  es- 

IS  I  39' 
IG  21  22' 
IG  41  6' 
.6  0  47- 
.S203 


screwed  down.  The  steady  is  seooied  under- 
neath the  bed  of  the  lathe  with  a  not  on  th< 
Bct«w  D.    £  is  the  pillar  being  bored. 

The  time  ooonpied  in  boring  a  hole 
Yiuies  as  much  ae  100  per  cent,  with  the 
quality  of  metal.  On  an  average,  from  6in. 
to  Sin.  per  hour  is  bored.  Bnt  it  the  metal 
is  unsound,  spongy,  spill^,  as  it  is  apt  to  be 
in  large  forgings,  the  pomt  of  the  bit  will 
beoome  broken,  and  tone    Be   lost.    I*   -'- 


^m . 
^ 


awkward    if    a    bit    of    the    broken   steel 

Sts  embedded  in  the  hole  being  bored. 
ter  having  bored  from  4iD.  to  6in.,  the 
tool  most  be  withdrawn,  and  the  c^pe 
cleared  out,  a  piece  at  bent  wire  beine  used 
tor  the  purpose.  The  deeper  the  hole,  the 
more  freqnently  must  the  withdrawal  take 
place.  The  hole  is  commenced  with  a  oom- 
mon  drill,  flat  or  twist,  to  a  depth  of  about 
Sin.,  and  then  the  D  bit  is  Drought  into 
requisition. 

The  hole  is  not  bored  right  through,  but 
half  wav  in  from  eaoh  end  m  turn,  so  meet- 
ing in  tna  middle,  and  if  done  carefully  tbe 
ahenment  is  praotically  perfect. 

In  the  case  of  large  holes — say,  those 
tangioK  from  2^in.  to  S^in.  diameter,  and 
eepeciiOly  when  the  metal  is  not  soond,  it  is 
MUST  to  take  two  outs.    The  hole  would  Qum 


The  method  of  finding  the  Sidsreal  Time  at 
Mean  Noon  at  any  other  itation  will  be  found 
p.  367  of  Vol.  LII. 

ipots  and  facolffi  are  now  obeerrable  on  the 
Sun'i  face  whenever  he  is  viaible. 

Tha  Zodiacal  Light  may  still  he  seen,  especially 
dnring  the  earlira'  part  of  the  month,  to  the 
■oath  of  eaat  before  Bonrise. 

There  is  a  Partial  Eohpsa  of  the  Son  on  the 
lut  day  of  the  month  ;  tnit  aa  it  ii  invimble  in 
this   comitry,   the  mere  mentioii  of  it  hare  will 

The  Koon 

is  New  at  fih  32-ein.  in  the  srening  of  the  lit 
enters  her  First  Uoarter  at  8h.  46'4m.  a.m.  on  thi 
9th,  and  is  Full  16-2  minutes  after  midnight 
on  the  tSth.  She  will  enter  her  Last  Quoitt  ' 
till.  26-8m.  on  the  morning  of  the  23rd. 


Viytd 


24-7 


9-8    , 


*  Early  morning  of  17th. 

The  Moon  will  be  in  coojnnction  with  Mer- 
cury (1°  27'  North  of  him)  at  midnight  on  the 
l«t ;  with  Venus  at  Bh.  p.m.  on  the  2nd  (Venns 
0"  13'  S.) ;  with  Jupiter  at  7h.  p.m.  on  the  lOth 
(Jupiler  4"  9'  N.) ;  with  Saturn  at  2h-  p.m.  on 
the  26th  (Saturn  2*  40'  S.]  :  and  with  Man  at 
I.  on  the  27th  (Mars  2°  3'  8.)     There  will  be 
A  Total  Iclipae  of  the  Koon 
on  NoTember  the  IStb,  which  will  txxiu  under 
very  favourable  drcomstancet ;  and,  should 
night  prove  fine,  will  be  well  seen  from  bef 
aiag  to  end. 
Fint  contact  with  the  h.    a- 

Penumbra Nov.  16    9  38-7  p-m." 

Fint  contact  with  the 

Shadow ,,        10  36- 

eginning  of   Total 

Phase    ,       n  37- 

Hiddle  of  the  EcUpse  Nov.  16  12  18-9  a.m. 
End  of  Total  Phase        „  1     "' 

last  contact  with  the 

Shadow     2 

Last  contact  with  the 

Penumbra    3 

Calling  the  moon's  diameter  I.  the  magnitude 
of  the  Eclipse  will  be  equal  1380;  in  other 
-rords,  at  the  time  of  the  middle  of  the  eclipse, 
be  moon  will  be  immersed  1-3S6  of  her  own 
diameter  in  the  earth's  shadow.  The  first  con- 
tact with  the  ihadow  will  occur  at  a  point  on  the 
moon's  eaitern  limb,  6fi°  from  her  North  Point. 
The  last  contact  will  happen  96°  towards  the  west 
from  the  North  Point  of  the  Moon. 

The  student  is  advised  to  note  particularly 
whether,  soon  after  the  First  Contact  with  the 
Shadow  ol  the  earth,  the  cootonr  of  that  shadow 
on  the  moon's  disc  is  rigidly  circular ;  as  lus- 
pidone  have  been  entertained  that  large  ranges  of 
loirestrial  monntaini  have,  on  for*-—  -"— "— 


calci 

At  noon  on  Nov.  1  the  moon  is  on  the  boonduy 
which  divides  Virgo  from  Libra,  and  enten  the 
last-named  constellation  Immediately  sfterwaida 
Having  travened  the  whole  width  of  Libia,  dia 
arrive*,  at  lOh.  a.m.  on  the  3rd,  at  the  wedeni 
edge  of  the  narrow  northeiri  spiice  of  Scocpio, 
and  having  traversed  this,  pasees,  at  1  Ih.  3dm. 
p.m.,  into  Ophiuchus.  She  leaves  Ophinchust 
lOh.  30m.  a.m.  on  the  Gth  for  Bagittarini,  ud 
Sagittarius  in  turn  for  Capiicomos  at  2h.  a.in.  on 
the  8th.  She  remains  in  Capricomus  until 
Sh.  30m.  p.m.  on  the  9tb,  at  which  honrihe 
entera  Aquarius.  liar  journey  over  AqnariN 
terminates  at  Sh.  p.m.  on  the  Itth,  whio  ika 
quita  it  for  Pisces.  As  she  travels  amas 
Piaoes  she  arrives,  at  Ih.  p.m.  on  ths  12Ui, 
m  outlier  of  Cetns,  which  she  thn 
n,  and  is  travelling  throngh  it  untQ 
30m.  a.m.  on  the  I3tb,  whra  ahe  aiita» 
Pisces  again,  only,  however,  to  plunge  for  Um 
second  tune  into  another  portion  of  Cetus  (t 
Sb.  a.m.  on  the  14th,  and  when  she  finally  gels 
outof  thisat  1  p.m.  the  same  day,  it  is  to  emerge 
into  Aries.  She  is  in  Aries  until  dh-  30m-  p.nL 
the  16Ui,  and  then  she  passes  into  Tauraa 
is  not  until  Ih.  p.m.  on  the  18th  that  her 
journey  throogh  Tanms  finishaa,  and  she  enlsv 
Gemim.  3he  leaves  Gemini  for  Cancel  rt- 
llh.  a.m.  on  the  2()tb,  and  continues  in  Otzua 
until  Ih.  a.m.  on  the  23nd.  At  the  time  lut 
mentioned,  she  croases  the  boundary  into  Leo. 
Here  she  remains  until  Ih.  SOm.  a.m.  ontbe  Iftli, 
when  she  enten  Virgo.  She  does  not  finish  hsr 
course  over  this  great  constellation  until  Th.  p.m. 
on  the  2Bth,  when  she  leaves  it  for  Libra.  As 
at  the  begmning  of  the  month,  her  joansy 
through  l4br«  tdnninates  at  the  western  edge  M 
the  spike  in  Scorpio,  whioh  she  reachM  st 
6h.  p.m.  on  tha  SOth.  She  obviooaly  has  not 
'      '     by    midnight,    when    the    moitli 


After  November  3rd,  is  an  evening  star ;  but 
frmn  his  great  and  increasing  Bonth  Deelinatinnt 
is  bat  poorly  placed  for  tbeobeervei.  His  angu- 
lar diameter  inci«tsee  almost  imperceptibly  tnm 
46"  on  November  Ist  to  S'4'  by  the  end  of  (he 


Bight 

h. 

m 

14 

301 

IS 

7 '6 

Ih 

39  0 

If; 

11-0 

43-3 

17 

16-8 

14  42'2 
18  100 
26    38-4 


The  path  indicated  in  the  above  ephemow 
immenoes  in  Libra  and  extends  over  a  good  dial 
of  th^  conttoUation,  as  it  also  does  over  tlw 
whole  width  of  the  northern  part  of  Scorpio,  ani 
terminal  in  Ophiuchns.  Uercnry  will  be  same 
3*  noitii  of  Antaree  on  the  evening  of  the  18th. 

is  an  evening  star  too,  in  the  same  lenMiu 
Uercnry ;  bat,  like  him,  ii  veiy  indifferently 
placed  for  the  observer,  her  poeitim)  betmnnj; 

and  worse  as  the  month  advanoes.    She* 

y  gibbous,  too,  even  were  she  well  ridlm 

altogether  an  uninteresting  object  iau* 

ipe.    Her  angnlar  diameter  moreasM,  quite 

inperoeptibly  from  10"  at  the  beginning  of  tlie 

"■  to  10'4''by  theeodof  it. 


"^4 

Bight 

Declination 

Ajoennon. 

South. 

h.  m. 

h.     m. 

17    33  6 

0    29-2  p-m. 

19     19-4 

20    620 

22     100 

23     11-9 

as 

17  22-7 

23    S6-6 

As  in  the  case  of  Mercury  above,  the  psth  of 
TenuB  oommeoces  in  Libra,  croases  Sooi^  *»' 
terminates  in  Optduchns. 
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Oceultatioiia  of  (and  Nuar  Approaohea  to)  Fizad  Stara  by  the  Xoon* 
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7 
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10 
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16 

16 
17 
17 
120 
^ 
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Stor's  Name. 


B AC  5709 
26  Ophiuchi 
»  Sagittarii 
A  S^ttarii 
BAG  7237 
T*  Aquarii 
1*  Aqoarii 
63Taari 
56  Taari 
ic»Tauri 
k}  Tanri 
T  Tanri 
118  Taori 
\  Oancri 
9  Leonis 
42Leoni8 
yVirginis 
5  Libras 
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6 
6 
5 
5 
6 
6 
4 
6 
6 

6 
6 

H 
6 

4i 

6 


Diiappear« 


ance. 


h. 
t4 
t4 
6 
7 
4 
6 

t8 

t6 

t7 

9 

tio 

5 

10 

t8 

I? 

2 
6 


m. 

5L  p.m. 
56  ,. 
21 
6 
34 
31 
25 
55 
21 
33 

0     „ 
46  a.m. 
37  p.m. 
13    ,. 
61     „ 
32  am. 
37    „ 
28    „ 


9f 
f> 
»f 
II 
II 
II 
11 
II 


Moon'B 
Limb. 


N.  by  E. 

N.  by  E. 

Dark 

Dark 

Dark 

Dark 

NWbyN 

S.S.£> 

N.N.W. 

Bright 

N.N.W. 

Bright 

Bright 

N. 

Bright 

S.w!byS 

Bright 

Bright 


8 
8 

84 
102 

89 

28 
328 
158 
338 

26 
337 
106 

39 
4 

81 
211 

48 
165 


343 

342 

78 

81 

99 

37 

318 

200 

20 

63 

13 

63 

79 

36 

114 

190 

86 

196 


Reappear- 
ance. 


h.  m. 


6  37  p.m. 
8   7 
5  48 

7  83 


II 
11 


II 


10  21    „ 

6  39  a.m. 
1133  p.m. 

10  41   „ 

3    1  a.m. 

7  17   „ 


Moon'i 

u 

Limb. 

•S,'^ 

Bright 

o 

248 

Bright 

225 

Bright 

234 

Bright 

270 

Dark 

289 

Dark 

239 

Dark 

289 

Dark 

307 

Dark 

7 

Dark 

258 

■ 

231 
196 
233 
268 


322 

198 
322 

343 

45 

284 


t  Near  approaohee.  %  The  Moen  has  not  yet  risen. 

An  UliutRited  deeoription  of  the  above  table  will  be  found  on  page  367  of  Vol  LII. 


Jupiter's    Satellitea. 


II 

Satellite. 

• 

Pheno- 
menon. 

R. 

7 

X. 

37 

s. 
53'« 

■^1 

10 

A 
III 

Pheno- 
menon. 

H. 
4 

X. 

30 

8. 
P.M. 

^4 

p^ 

1 

Pheno- 
menon. 

H. 

X. 

B. 

1 

EcB 

OeS 

18 

II 

ShI 

10 

28 

P.M. 

3 

8hS 

4 

49 

19 

10 

III 

EcD 

6 

21 

17„ 

18 

II 

TrE 

10 

41 

2 

U 

OoD 

7 

39 

1* 

10 

III 

Ec  R 

9 

28 

65„ 

20 

II 

EcR 

7 

23 

26„ 

3 

// 

SeS 

12 

51 

0*« 

11 

II 

TrI 

5 

15 

t* 

22 

I 

OoD 

9 

48 

^ 

Ul 

BcH 

5 

27 

26" 

11 

II 

Shi 

7 

50 

•1 

23 

I 

TrI 

6 

56 

4 

ir 

Shi 

5 

11 

II 

11 

II 

TrE 

8 

8 

ti 

23 

I 

ShI 

8 

18 

4 

11 

TrB 

5 

88 

II 

11 

II 

ShE 

10 

40 

1) 

23 

I 

TrE 

9 

15 

4 

11 

8hE 

8 

2 

II 

13 

// 

Belt 

4 

46 

18„ 

23 

I 

ShE 

10 

35 

< 

lU 

TrI 

11 

10 

II 

14 

I 

TrI 

10 

34 

f  1 

24 

/ 

OeD 

4 

17 

6 

OoD 

11 

34 

11 

14 

I 

ShI 

11 

63 

If 

24 

I 

EcR 

7 

53 

43,, 

7 

TrI 

8 

42 

II 

15 

I 

OcD 

7 

6o 

ff 

24 

III 

OoD 

8 

48 

7 

Shi 

9 

57 

II 

15 

I 

JSeB 

11 

29 

Ll|i 

25 

I 

ShE 

6 

4 

7 

TrB 

11 

1 

It 

16 

I 

TrI 

5 

3 

If 

25 

II 

TrI 

10 

22 

6 

SAB 

12 

15 

▲.K. 

116 

I 

ShI 

6 

22 

i« 

26 

IV 

ShE 

5 

18 

ff 

8 

OcD 

6 

2 

P.M. 

16 

I 

TrE 

7 

21 

If 

27 

II 

OeD 

4 

30 

0 

EcR 

9 

33 

32„ 

16 

I 

ShE 

8 

40 

at 

27 

II 

EcR 

10 

0 

i5„ 

9 

8M 

4 

26 

II 

17 

III 

OeD 

4 

53 

tf 

28 

/// 

ShI 

4 

24 

« 

T 

TrE 

5 

29 

1) 

17 

1 

EcR 

5 

68 

3,1 

28 

III 

ShE 

7 

40 

.J 

5 

ShE 

6 

44 

II 

17 

IV 

OcR 

6 

23 

«i 

29 

II 

ShE 

5 

14 

9 

IV 

Shi 

7 

27 

II 

17 

III 

OcR 

8 

21 

y  1 

30 

I 

TrI 

8 

62 

9 

11 

OcD 

10 

7 

II 

17 

in 

EcD 

10 

23 

32„ 

30 

I 

ShI 

10 

13 

9 

IV    8hE 

11 

6 

II 

18 

n 

TrI 

7 

47 

i» 

30 

/ 

TrE 

11 

10 

8c,  SoUpse;  Oc,  Occultation ;  Tr,  Transit  of  Satellite;  Sh,  Transit  of  Shadow;  D,  Disap- 
(ttnace;  R,  Reappearance;  I,  Ingress;  E,  Egress.  The  printing  of  a  phenomenon  in  italiet 
iMCites  that  its  visibility  is  rendered  doubtful,  either  by  the  brightness  of  the  twilight,  or  by 
^'apiter's  proximity  to  the  horizon. 


^  the  purpose  of  observation  with  the  tele- 
scope, IB  invisible,  a  remark  which  also  applies  to 
^»aua.  '^ 

Jnpiter 

JMui  eyening  star,  and  but  for  his  South  Declina- 
«ilvottld  be  very  fairly  situated  for  the  observer, 
^•ahoold,  of  course,  be  observed  as. near  to  the 
jfmdisn  as  possible.  His  angular  equatorial 
Sumter  diminishes  from  44-4"  on  November  1st 
^oWT  by  the  30th. 


n 
AS 

Bight 

Dedxnation 

Ct            A%^ 

Ascension. 

South. 

BouthB. 

• 

h.    m. 

• 

h.    m. 

1 

22    41-3 

9    47-9 

7    58  0  p.m. 

mm 

22    41-3 

9    46-7 

7    38-4    „ 

11 

22    41-6 

9    43-4 

7    19-1     „ 

16 

22    42-3 

9    381 

7      0-1     „ 

21 

22    43*3 

9    31-3 

6    41-4    „ 

16 

22    44*5 

9    22-6 

6    230    „ 

^  •Imort  insensible  path  thus  indicated  is 
JJ™4to  tl  e  South- west  of  the  4th  msgnitude 


Neptune, 

is  about  as  well  placed  for  the  observer  as  he  can 
be,  rising  before  6p.m.  at  the  beginning  of  the 
month,  and  some  two  hours  sooner  at  the  end  of  it, 
and  coming  into  opposition  to  the  Sun  at  3  a.m. 
on  the  last  day  of  November. 


Day  of 
month. 

Right 
Ascension. 

Declination 
North. 

Souths. 

1 
6 
11 
16 
21 
26 

h.  m. 
4  27-8 
4  27-3 
4  26-8 
4  26*2 
4  25  6 
4  26  1 

20      6-6 
20      5-4 
20      41 
20      2-8 
20       1-4 
20      01 

h.      m. 

1    47-6  a.m. 

1    27-4    „ 

1      7-2      , 

12    470    " 

12    26-8    „ 

12      6-5 

The  short  retrograde  arc  indicated  above  lies 
in  that  perfectly  blank  region  in  Taurus  to  the 
north  of  the  Hyades. 

Saturn 

does  not  rise  until  about  2h.  48m.  a.m.  on 
November  Ist,  nor  till  about  Ih.  7m.  a.m.  at  the 
end  of  November.  Hence  any  ephemeris  of  him 
would  be  valnelesa  to  the  orainary  astrononical 


amateur,  and  we  should  dismiss  our  notice  of  the 
planet  with  this  remark,  but  for  the  fact  that  his 
ring  only  reappeared  on  October  30th,  and  he 
hence  prevents  a  curious  and  scientificallv  im- 
portant spectacle.  He  should  be  looked  for  in 
theE.S.E.  before  sunrise,  and  followed  until  the 
twilight  becomes  too  strong  for  observation.  He 
will  be  found  due  east  of  the  3-7th  mag.  star  /3 
Yirginis. 

Kinima  of  the  Variable  Star  Algol  * 
win  ocour  on  the  night  of  the  2nd  at  Uh.  29m., 
on  the  5th  at  8h.  18m.  p.m.,  on  the  8th  at 
5h.  7m.  p.m.,  on  the  20th  at  4h.  22m.  a.m.,  on 
the  23rd  at  Ih.  11m.  a.m.,  on  the  26th  at  lOh. 
p.m.,  and  on  the  28th  at  6h.  49m.  p.m.,  as  well 
as  on  other  oocaaionB  when  the  phenomenon  will 
be  invisible. 

Shoctinff  Stare 
are,  as  is  well-kniwn,  usually  associated  by  the 
drdtnary  observer  with  the  months  of  August  and 
November.  The  night  of  the  13th  is  that  on 
which  the  familiar  shower  of  "Leonids"  (so- 
called  from  their  appearing  to  emanate  from  a 
point  in  the  "  sickle  "  in  Leo),  are  to  be  looked 
for;  but  we  must  reiterate  a  warning  often  given 
in  these  columns,  that  it  is  useless  for  the  student 
to  begin  his  watch  before  midnight  when  the 
constellation  from  which  they  seem  to  emanate  is 
rising.  That  these  meteors  are  travelling  in  the 
same  orbit  as  Tempel's  little  comet  (I.  1866)  is 
now  a  well- worn  story.  The  second  shower  of 
meteorites  will  happen  on  the  night  of  the  27th. 
This  travels  in  the  orbit  of  Secchi's  comet  (III. 
1853).  Both  of  these  showers  wax  and  wane  in 
splendour,  and  no  particularly  grand  display  need 
be  expected  this  year.  Minor  showers  appear  at 
the  beginning  dF  November,  from  the  16th  to  the 
20th,  and  again  on  the  30th. 

Qhreenwloh    Kean    Time    of    Southing    of 
Thirteen  of  the  Prlnoipal  Plxed  Stara  om 
the  Vight  of  XToTember  lat,  1891. 
Star.  Souths. 

h.  m.    B. 

aOygni..         ..         .,         .,     5  54  48-58  p.m. 

a  Cephei  6  32  57-84 

c  Pegasi 6 

a  Aquarii         7 

Fomalhaut       8 

Harkab 8 

<  Piscium         .•         .•         ..8 

a  Andromedso  ..         ..         ••     9 

•a  CassiopeiaB    • 9 

Polaris..  10 

a  Arietis  11 

a  Ceti    ..         ••         .«         ••12 

aPersei •12 

*  Esxly  morning  of  2nd. 

The  method  of  ascertaining  the  Greenwich 
Mean  Time  of  Southing  of  either  of  the  stars  in 
the  above  list  for  any  other  night  in  November, 
as  also  that  of  determining  the  local  instant  of  its 
transit  at  any  other  station,  will  be  found  on 
p.  368  of  Vol.  LII.  It  must,  however,  be  noted 
that  the  rules  there  given  are  not  rigidly 
accurate  when  applied  to  Polaris,  or,  in  fact,  to 
any  close  circumpolar  star,  though  they  will 
probably  be  found  quite  sufficiently  so  in  actual 
practice. 

WolTa  Oomet 
is  now  travelling  down  in  a  sputherly  direction, 
and  its  brightness  is  slowly,  though  steadily, 
decreasing.  It  is  in  Eridanus,  and  on  the  night 
of  the  1st  is  a  little  to  the  north,  and  just  to  the 
east,  of  the  4*3  mag.  star  fi  Eridani,  with  which  it 
is  in  the  same  low-power  field  on  the  3rd,  travel- 
ling subsequently  m  a  south-westerly  direction. 
Instead  of  occupying  needless  space  with  a  map 
of  a  very  barren  region  of  the  sky,  we  append 
a  daily  ephemeris  of  the  oomet,  for  Berlin  mean 
midnight,  for  the  first  third  of  the  month. 


II 


65  66-68 

fi 

17    4-47 

If 

8  23-23 

•« 

16    3*72 

9t 

50  58-98 

If 

19  18*98 

If 

50  48-57 

19 

36    4-13 

91 

17  16.58 

II 

12  40-52 

a.m. 

32  35-88 

II 

Day  of 

Right 

Declination 

Month. 

Ascension. 

South. 

h. 

m. 

e 

t 

1 

40-9 

2 

86-7 

2 

40-6 

3 

6-8 

3 

40-3 

3 

36-8 

4 

40-0 

4 

5-9 

5 

39-7 

4 

34-8 

6 

39-3 

5 

31 

7 

38-9 

5 

31-9 

8 

38-4 

5 

58$ 

9 

380 

6 

25  0 

10 

37-6 

6 

511 

It 

36-9 

7 

16-7 

The  Comet  rises  about  8h.   10m.  p.m.  oa  the 
Ist,  and  about  7h.  50m.  p.m.  on  the  Uth. 


ENGLISH  HEOHANIO  AND  WOBLD  OF  SOIENOE:    Ko. 


OlOLOGT  POB  BTUDXHTB. 


ObAPtBT  ZTH.— Anlinaii  Books. 

A  DERIVATION.  —  The  oldert  known 
•  itrata,  whei«Tar  they  btb  mat  with,  we 
C4lled  the  Aitbrnta  locki.  TheM  rocki  are 
oertMslynat  of  the  lama  age  inallputa  of  the 
euth.  The  Britiah  Aroheean  rocka,  e.g.,  aie 
Tonngei  than  the  North  Ameiieaii.  Hence  it  u 
beet  not  to  iMak  of  any  Aiohieaui  ■j'Stam,  bat  to 
■peak  of  Arduean  rocu. 

TIm  -word  Aichnan  ia  darived,  aa  ve  have 
■ees,  from  o^X'^V  (aichaioa),  andant.  Other 
naiwn  wed  f^  theee  rocka  aie  pre-cambrian 
(Ohap.  XTI.},  aranc,  eoiio  {vithont  uving  thinn ; 
or  ptetenting  the  dawn  of  life.  Chap.  XVI.}, 
LaorentUn.  The  laat  name  is  given  to  them  on 
acooont  of  their  great  development  in  the  bann 
of  the  river  St.  lAwience  in  NorUi  Americti. 

B.  What.— (1)  Slruclurt. — TheArchieaiirocki 
aie  metamoiphic,  and  coniiBt  in  the  main  ot 
giuoM  and  echiats  (mica  achiata,  talc  echiflta, 
chlorite  achiata).  The  gnwaa  ia  very  often 
tnvmed  by  vuna  of  grapMte,  and  the  sranita  ia 
often  of  the  siaphic  form  (p.  82).  In  Fig.  63  ia 
■hown  a  puce  of  gneiaa  iriui  interatoatifled 
graphio   gnnite.    The   rook   here  figured  wai 


The  Archtean  toeka  are  represented  in  Qieat 
Britain,  aa  we  shall  Me  when  we  cone  to  the 
"Whara"  of  them.  Bat  it  ihoold  be  borne  in 
miad  that  the  Britiah  Archtean  rooka  are  pro- 
bably much  more  recent  than  the  Arehman  rocks 
of  Canada. 

A  great  man^  orea  of  metali  occur  in  thaae 


taken  from  near  Cape  Wrath,  the  extreme  north- 
west point  of  Satherland,  Scotland. 

The  sttata  are  niually  inclined,  contorted,  and 
lis  nncontormably  to  the  Silnrian  etrata  that 
■ncceeded  them.  Fig.  B4  is  a  diagram  section 
actott  the   weit  ot  Sutherland  ;   ;  to  the  left 


Fia.  64. 

represent*  Arcbcean  gneisi ;  i  in  the  middle 
representa  red  aandstone  and  oouKlomerate, 
which  may  be  Archaean,  or  ma^  be  Sdnrian;  B 
to  the  right  i*  nndoubtedly  Silurian. 

Pig-.  66  ie  a  diagram  section  acres*  the 
Wrekui,  in  Shropehire—a  craggy  bill.  2li  nulea 
south-west  of  Wellingten.  A  ia  Archsiui,  and 
is  probably  the  cone  at  an  extinct  volcano  ;  a  a  are 
also  probably  Archaian ;  S  L  and  S  T  are  both 
Silnnan. 

(2)  Companion  —To  undetrtand  the  compo- 
sition of  the  Archican  rocks,  we  must  first  noti 
the  fonnationsinto  which  these  rocks  are  roughly 
divided.     Table  IX.  will  help  here : 

TABLE  IX. 

DrviatoHS  ot  Asoomax  Rocxa. 

/  Horonian Sehista 

Anbuu  (""SimtlC""^ 

\Iiaarentian<  Lower— Oithoelase  fp , 

i        with  bands  ot  orjatal- 
1,       line  limestone. 
The  Archnan  rocka  are  divided  into  the  Laa- 
rentian    formation   below,    and   the   Huronian 
above.     The  meaning  of  the  name  Laorentian 
has  been  explained.     The  Huronian  formation 
takes  iti  name  from  being  largely  developed 
the  eastern  shorea  of  Lake  Uoron.     Hie  Ij 
rentian  formation   is    again    divided  into   two 
groapa — the  lower  and  upper.    The  rock  compo. 
ailiun  ot  the«e  groups  and  ot  the  Huronian  form 
ation  is  given  iu  thn  table.     The  thickness  of  the 
lower  Laureutian  rocks  ia  about  I8,000tt.  :  th&t 
of  the  opper  Laurentian  rocks  about  12,000ft. 
Tba  Earonian  rocks  very  in  ttiicknasi  betwt 
I0,000ft.  and  20,000ft. 


fonnationa.  Magnetic  iron  ore  (Fe.O,),  ore*  of 
silver,  copper,  anenic,  dno,  manganeee,  cobalt, 
'^  all  met  with. 

C.  Wheex. — In   reality  Arohiean    rocks  are 

et  with  all  over  the  glolje.  We  shall  now  give 
the  list  of  the  chief  places  where  they  appear. 

■1.  Europe,  a.  Britiah  lalea.  (i]  England. 
Working,  as  usual,  from  south  to  north,  from 
west  to  eut.  The  Eddyatone  rocks,  the  danger- 
reef  in  the  English  Channel  II  milea  south- 
t  of  Plymouth.  The  central  rid^  ot  the 
Malvern  Hills,  between  Worcestenlura  on  the 
eaat  and  HerefOTd  on  the  west.  The  Wi«kin  in 
Shropshire.  Chamwood  Forest  in  Leicestershire, 
five  nulea  aonth-weat  of  Loaghborongh. 

(ii.)  Walefc  St.  David'i  in  Pembroke.  The 
great  Merionethahire  anticline  between  Barmouth 
and  Harlech,  and  Dolgelly  and  Harlech.  Harlech 
dome.  Lleyn  promontory,  that  eeparates  Cardi- 
gan Bay  on  the  south  from  Cantarron  Bay 
on  the  north.     Llanberii,   Carnarvon,  Bangor, 

(liL)  Scotland.  The  outer  Hebrides,  especially 
Lewis.  The  western  coast  of  Scotland  from  the 
Island  ot  Tiree,  one  ot  the  inner  Hebrides,  off 
the  coast  of  Argyleahire,  on  the  south,  to  Cape 
Wrath  on  the  north. 

r.)  Ireland.  WexfordsndWicklow, notably 
:ray  Head.  Hill  of  Howth  on  the  north 
side  of  the  entrance  to  Dublin  Bay.  Qalway  in 
a  west.  Donegal  in  the  north. 
i.  The  Continent.  The  sonthsmmott  and 
most  westerly  appearanoe  (rf  the  Archnan  rocks 
on  the  Continent  ii  in  the  Sietta  Nevada,  the 
monntains  running  nurly  parallel  to  the  cnrve 
of  the  Uediterrsnean  shore  in  the  south-eastern 
part  ot  Andalusia,  the  southern  province  of 
Spain.  The  Fyreneee,  Sardinia,  Corsica,  the 
Vosges  Monntaina,  between  Lorraine  and  Alaace, 
the  Tannua  Mountains  to  the  north-weat  ot  the 
Voeges,  in  Germany,  between  Wiesbaden  and 
Homburg,  the  Central  Alps,  Bavaria,  Bohemia, 
Saxony,  the  Eregebirge  (ore  mountains),  be- 
tween Bavaria  on  the  south  and  Saxony  on  the 
north,  the  Carpathian  Mountain*  in  the  east  ot 
Austna,  the  Scandinavian  Hange,  Firland, 
Fodolia,  in  South-west  Bnssia,  just  over  the 
Austrian  frontier.  North-west  Russia  from  the 
White  Sea  to  the  Petchora   river,    the    Ural 

2.  Aaia.  Ceylon,  Madia*,  Bnndelkhnnd, 
Bengal,  Assam  (in  all  a  range  of  nearly  2,000 
milee),  the  central  locin  M  the  Himalayas, 
NorUiern  China. 

3.  Africa.  Madagascar,  Algeria,  Eastern 
Egypt. 

4.  America,  (a)  South :  The  Andea  ot  ChiU, 
Brazil,  Guiana,  Venemela. 

[b)  North :  In  North  America  the  Arohiean 
rocks  form  the  nuclei  ot  many  mountun  rangea. 
They  appear  in  Texas,  Arkansas,  the  Blue 
Ridge  mountains  that  run  through  Virginia  and 
Pennsylvania,  the  Laramie  range  ot  ue  Bocky 
monntains  in  W  yoming,  the  Appalachians,  the 
Adirondacke.  From  tlie  region  ot  the  great 
lakes  they  extend  to  the  Arctic  Circle,  In 
Canada  they  are  especially  noticeable,  and  most 
eapecially  near  Lake  Huron,  on  the  north  bank 
of  the  river  Ottawa,  and  in  the  basin  ot  the 
river  St.  Laurence,  Nova  Scotia,  New  Bruns. 
wick,  Newfoundland,  Labrador. 

6.  Ooeania.  (a)  Australia.  In  the  south-west 
of  Anstralia.  In  Soatham  New  Zealand,  notably 
at  Canterbury  and  Otago,  both  on  the  eaat  C 

D.    Pal-kontoioov, — As  we   have  se»n, 

Archtean  rocks  are  often  called  azoic,  or  at 

eoEoic.  It  is  open  to  question  whether  any 
genuine  remaina  of  living  things  occur  in  th< 
Archtean  rocks.     But  there  are  (1)  targe  quanti. 


them ;  {2)  iron  ores ;   , 

lense ;    (4)  marka  that  i 

geoloigisti  to  be  the  remai 
lowly-inganiaed  worm*. 

(1)  The  Onphite  Bed*. 
formations,  when  large  mao*M  ot  graphite 
occur,  they  an  held  to  be  the  resnU  M  aula- 
moiphosi*  of  steam-coal  or  anthracite-  Thi» 
Utter,  in  it*  tnm,  ia  generally  the  result  ot  the 
metamorphon*  ot  coal-  And  ooal  is  undoubtedly 
of  vegetable  origin.  The  preaanoe  of  nubile 
in  the  Arduean  rocks  is,  therefora,  held  by  some 
aa  evidence  that  in  Arduein  timea  vegetation 
existed. 

(2)  The  preaanoe  of  iron  ore  la  also  regaidsd 
by  certain  geologists  as  indirect  evidenoe  of  the 
exiitanoe  cut  plant  lite.  Deoompoaing  vegeta- 
tioD,  ondonbtedly,  doe*  cause  the  precipitation  or 
thrcnring  down  ot  iron  oxide*. 

(2)  Eozoon  Canaden»e,  Fig-  M.   This  organiBn 

'  non.'Organism  Docnrs  in  the  orystallina  lime- 

one  ot  the  Lower  Laurentian  ^up.     It  pr«- 

nta  a  number  of  concentric  rings   of  calmun 

carbonate  (caldte),  which  are  supposed  to  be  tke 

skeleton  of  the  lowly- organised  animal,  and  of 

serpentine,  which  is  supposed  to   be  inSltratiog 

matter,  filling  np  the  many   ohambeis  of  the 

shdl  of  Eoxoon.     qnc  (eo*),  dawn  ;   Ziaan  (eocd), 

i^nimal      CoHoitiu*,  Canadian. 

In  the  next  chapters  we  shall  study,  in  soma 


little  detail,  the  divtsiona  ot  the  Vegetable  and  of 
the  Animal  kingdoms.  Then  we  ahall  point  ont 
the  class  to  which  Eosoon  is  said  to  belong- 
Here  it  is  only  neoaasary  to  ray  that  if  Eooon 
wM  an  animal,  it  was  a  gigantic  creatnre  of  very 
low  organisation,  iriLh  a  protoplasmic  .body  ot 
many  segments,  connected  one  with  another  trf 
protoplauaic  cords  or  stolons.  Around  this 
protoplasmic  body,  a  calcareoa*  or  chalky  shell 
was  formed,  neoessnrily  ot  many  chamben,  e««h 
ot  which  oorreaponded  with  one  segment  of  the 
living,  protoplasmic  body  within.  In  the  wall* 
of  this  ahell  were  holes,  or  tonunina  (/otmu",  a 
hole),  through  which  fine  extensiona  of  the 
protoplasm  were  protruded.  Protoplasm  is  the 
simplset  form  of  living  matter,  — ' '  the  phyncal 
basis  of  life,"  aa  it  ha*  been  called  ;  is  giuialar, 
sami-Qnid,  contractile,  and  made  up  of  the 
chemical  elements,  carbon,  hydrogen,  aiygen> 
nitnwen,  sulphur,  phoapiioru*.  It  must  be  re- 
membered, however,  that  the  organic  nature  of 
BoEOon  is  greatly  questioned. 

(4).  In  soma  of  the  Arduean  rocks,  ositsio 
markings  occur  that  are  thought  to  be  woim- 
tracks.  .^    , 

E,  How.— AU  that  can  be  posiUvaly  said  of 
Archiean  rocks  is  that  they  are  older  than  Miy 
other  aqueous  or  sedimentary  rocks.  But  thsf 
are  themselves  of  vary  different  ages  in  diffwwt 
ragiona.  Posaibly  they  represent  the  first  crn* 
formed  as  the  molten  masses  of  the  earth  begn 


or  denudation  ot  the  overlying  rocks. 

In  Chamwood  Forest,  in  LeicestarthiM,  we 
see  a  number  of  hills  snrronnded  by  't"«*  <"' 
rocks  quite  diffarent  from  those  making  nf  tfa 
hill*  themsalvea.  These  hills  are  the  remaus  o' 
mountain  peaks  of  very  old  Anih»anla»a>»'^ 
have  bsen  iwamped  by  the  waters,  alienee  taw 
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Iwen  depodted  the  sediinentarY  rocks  now  filling 
Qp  the  upaoes  between  the  peaks. 

F.  UsB. — ^The  metallic  oreementiooed  ahoye, 
and  apatite,  phosphate  of  caldom,  met  with  in 
the  Scandimayian  Archaean  rocks,  are  the  chief 
industrial  products  of  these  stnta. 


PKACTICAL  HINTS   DT   BOHiSB 
DE8IGH.-IV. 

By   W.   0.    CARTEa. 

Fthe    staving   arrangements,    explained  in 
Article  III.,  we  were  able  in  each  case  to 
cooiinae  our  stays  through  the  boiler  and  obtain 
ta  attachment  for  them  direct  from  the  boiler 
ftflslf.    It  is  not  always  conyenient  to  do  this,  as 
in  the  case  of  combustion-chamber  crowns,  and 
Binilar  positions,  where  we  haye  dose  at  hand 
•a  eifectiye  abutment,  from  which  we  can  obtain 
the  necessary  reaction  or  support.    When  this  is 
fibs  case,  by  constructing   a  suitable  form  of 
flrder,  we  can  ayoid  the  necesdty  of  prolonging 
the  stays,  and  saye  a  great  waste  of  material. 
Another  condderation   which   must  always  be 
nmemb^red  is,  that  it  is  not  adyisable  to  attach 
ikaji  tii  points  to  the  cylindrical  shell  plating,  as 
iti  strength  depends  upon  the  equality  of  pressure 
upon  it  in   all  directions,  which  giyes  it  the 
utnnd  cylindrical  shape.    By  applying  addi- 
tiond  preesnres  to  the  shell  by  means  of  stay- 
attachments,    the    equilibrium   of    pressure   is 
disturbed  and  the  strength  suffers.     We  should, 
therefore,  as  far  as  we  can,  ayoid  attaching  stays 
to  the  shell,  and  make  the  internal  portions  of 
the  structnre  self-supporting;  but  when  abso- 
hitely  compelled  to  this  course,  care  must  be  taken 
to  itiilen  the  shell  adequatdy  to  prevent  distoxtion 
if  the  preesnre  transmitted  by  the  stays  is  con- 
•doaue.    This  will  be  more  clearly  understood 
hy  referring  to  Fig.  6,  which  shows  at  a  the 
^ying  of  an  ordinary  combustion-chamber  crown 
b  i  loirge  marine  boiler.    The  ddes  being  flat,  or 
v»Aj  80,  are  stayed  according  to  the  rules  for  flat 
■vfues.   The  bottom,  being  semicircular,  may  be 
«QBsidered  sdf- supporting,  provided  that  it  is  so 
Aiffened  by  anele-bars  that  it  cannot  flatten  or 
^oUapse  under  the  external  pressure,  being  similar 
to  the  furnace  in  its   conditions.      We  have, 
^eteto,  only  the  crown  to  consider,  omitting 
w«  ttfbe  plate  for  the  present.    The  crown  is 
w  staved  as  a  flat  plate,  and  when  we  have 
Mttlsd  the  pitch  and  size  of  the  stays,  the  question 
JW",  "  Where  shall  they  be  attached  ?  "    The 
jolt  thought  is  to  run  them  all  through  the  crown 
«the shell,  and  in  the  case  of  boilers  of  small 
teieter  this  is  often  done;  but,  as  we  have 
*tA  tbove,  this  is  not  the  most  dedxable  arrange- 


ment, and  we  must  therefore  look  for  some  other 
points  of  support.  The  nearest  points  that  are 
available  are  the  tube-plate  and  the  combus- 
tion chamber  back  (Fig.  6),  and  to  these  we 
fit  carefully  a  girder  for  each  row  of  stays,  and 
attach  their  upper  ends  to  it  by  means  of  nuto  and 
washers.  We  have  now  the  equivalent  of  a 
girder  supported  at  both  ends,  and  loaded  with  a 
succesdon  of  weights,  each  wdght  being  equal 
to  f^e  total  pressure  on  the  portion  of  plate 
oirried  by  each  stay,  and  the  calculation  becomes 
dmply  that  of  the  strength  of  a  beam  of  rectan- 
gular section.  The  method  of  odculation  is  to 
be  found  in  any  textbook  of  applied  mechanics, 
and  the  formulae  involved  are  conveniently  com- 
bined in  the  rule  given  by  the  Board  of  Trade, 
which  is  as  foUoyrs : — 

Constant  x  depth*  x  Thickness 

(Width  of  0.  Cliamber  -  Pitch  of  SUys)  x  Distimoe 
between  girders  x  Length  of  girder 

-  Working  Pressure. . .  .(xiv.) 

In  this  formula  the  total  weight  carried  by  the 
girder  is  expressed  by  the  fictors  (W  -  P) 
X  D  X  W  P,  as  it  is  assumed  that  a  stay  equal  to 
half  the  pitch  is  carried  directly  by  the  points  of 
support,    and   the   strength    of  the   girder   is 

expressed  by  -y— . 


To  find  thickness  of  girder : — 

WPx  (W-P)  xD  X  L 


To  find  depth  :— 


OxeP 


(XV.) 


y 


WPx  (W-P).x  D  X  L 
0  xT 


(xvi.) 


L  must  be  measured  in  feet,  all  the  other 
dimendons  in  inches.  The  constants  are  600,  if 
there  is  only  one  stay;  760,  if  there  are 
either  two  or  three ;  860,  if  there  are  four ;  and 
are  based  upon  a  working  stress  of  9,0001b.  per 
square  inch  for  wrought  iron.  If  sted  plates 
are  used,  a  proportional  increase  may  be  ma^e 
in  all  the  constants  of  10  per  cent.,  provided 
the  girders  are  formed  of  double  plates,  as 
shown,  thus  avoiding  the  necesdty  ox  working 
them  in  the  fire.  In  this  case,  of  course,  T 
will  equal  the  thickness  of  both  the  plates.  If 
the  girders  are  made  of  wrought  iron,  they  may 
be  forged  in  one  piece,  with  bosses  formed  to 
recdve  the  stays,  but  this  is  an  expendve 
method,  and  seldom  adopted.  Although  we  have 
a  rigid  support  for  our  girders  in  the  tube-plate 
and  back-plate  of  the  combustion  diamber,  we 
must  not  load  them  indefinitdy,  for  fear  that 
they  may  fail  by  crashing  under  the  pressure  of 
the  girder  feet.  When,  therefore,— owing  to 
the    width  of   the  combustion  chamber  being 


unusually  great,  as  in  double-ended  boilers,  and 
the  pressure  being  high, — we  find  that  the 
pressure  upon  the  tube- plate  section,  after 
deducting  the  holes  inside  the  tubes,  exceeds 
7,5001b.  per  square  inch  for  iron,  or  10,0001b. 
for  steel,  we  have  passed  the  limit  of  safety, 
and  must  carry  the  excess  of  pressure  from 
some  other  point.  We  are  then  dnven  to  hang  a 
stay  from  the  crown  of  Uie  boUer  shdL  ^e 
best  method  of  attaching  such  a  stay  to  the 
girder  is  to  form  a  T  -end  upon  it,  as  diown  at 
Of  Fig.  6,  and  diride  the  girder  into  two  portions, 
each  of  which  may  then  be  treated  as  though 
there  were  two  separate  combustion  chambers, 
each  of  half  the  total  width.  In  this  arrangement 
we  have  also  an  excdlent  example  of  the  power  of 
self -adjustment  that  should  chuacterise  a  good 
staying  arrangement.  The  prindple  is  that  of  the 
whippletree  of  a  coach,  which  makes  it  imposdble 
for  either  horse  to'diirk  its  work.  It  will  eaailj 
be  seen  that  in  screwing  up  the  stays  in  this 
arrangement  it  is  posdble  to  make  qmte  certain 
that  each  member  is  effective.  Whereas,  if  the 
hanging  stay  were  finished  in  a  single  eye,  and 
the  girder  were  in  one  piece,  as  is  often  done,  it 
is  imposdble  to  be  sure  whether  the  girder  is 
bearing  properljr  at  the  ends  while  the  hanspng 
stay  is  duly  strained,  or  whether  it  is  bo  slack  as 
to  be  useless.  In  this  arrangement  half  of  the 
total  pressure  on  the  combustion-chamber  crown 
is  carried  by  the  hanging  stay,  which  should  be 
proportioned  according  to  the  rules  already 
given. 

In  accordance  with  the  prindple  referred  to 
in  the  oonduding  paragraph  of  Article  III.,  in 
order  to  make  the  hangmg  stay  effective,  we 
must  provide  stays  at  the  combustion-chamber 
bottom  of  a  sectional  area  equal  to  it.  This  may 
be  done  by  means  of  plate  stays,  as  shown. 

In  some  podtions,  where  the  available  points 
of  support  are  differently  distributed,  it  may  be 
necessary  to  forge  girder  stays  with  two, 
three,  or  even  four  feet,  called  respectivdy  dog, 
tripoo,  and  cross  stay.  In  such  a  case  the 
section  of  such  stay,  where  the  feet  spring 
from  the  boss,  may  be  found  by  the  following 
formula — 

PresBure  upon  centre  stay  x  Length  of  foot  (inohes) 


Number  of  feet  x  1,500 

m  Thickness  x  Depth*. . .  .(xviL) 

By  assuming  the  thickness,  the  depths  may  be 
found,  and  vice  vend 

The  only  point  not  yet  discussed  in  coimection 
with  the  combustion  chamber  is  the  staying  of 
the  tube-plate,  and  inasmuch  as  the  weakness 
induced  by  the  tube-holes  and  the  strength  given 
by  the  tubes  when  expanded  in  them  are  un- 
ascertained quantities,  we  have  no  mathematioal 
treatment  for  this  problem.  The  proportionate 
number  of  screwed  stay  tubes  necessary  in  any 
particular  case  must  bo  left  to  the  jud^poLent  of 
the  dedgner  and  to  the  results  of  experience  of 
boilers  under  similar  conditions.  They  diould 
be  distributed  as  equally  as  posdble,  and  tiie 
aggregate  area  of  their  semon  should  be  sufficient 
to  support  the  pressure  in  the  tube-plate  after 
deductmg  the  space  occupied  by  the  tubes  them- 
sdves.  The  stay- tubes  may  be  made  from  ^in.  to 
fin.  thick,  and  the  threads  may  be  dthet  minus  or 
plus.  The  outer  end  is  usually  slightly  larger 
than  the  inner  end,  in  order  to  aUow  of  tneir 
being  easily  placed  in  position. 


THE  SWELL  IV  THE  OROAV.-II/ 


F 


OB  many  years  after  the  construction  of  the 
.A.  Liverpool  Organ,  Fingliah  instruments  con- 
tinued to  be  schemea  with  only  one  expreanve 
department,  called  the  Swell  Organ. 

1  may  pass  over  all  the  other  organs  made  in  this 
county  prior  to  the  year  1873 :  but  in  that  year  i 
notable  instrument  was  erected  in  the  Albert  HaQ, 
at  Sh^dd,  which  deserves  very  special  notice  in 
this  hasty  survey.  WhUst  I  natonuly  regret  that 
this  ho\m  instrument  is  not  the  work  of  a  oountry- 
man,  I  am  glad  it  stands  a  monument  to  the  gemns 
of  my  esteraied  friend,  M.  Cavaill^-Ooll,  of  Paris. 
In  tnis  oroan  dedded  steps  are  made  towards 
rendering  £e  instrunent  fully  expresdve ;  and,  up 
to  the  present  hour,  I  am  not  aware  of  any  large 
organ  naving  been  constructed  in  Europe  whion 
goes  beyona  it  in  thii  direction.  Oertalnly  the 
comparativdy  small  organ,  by  the  same  bnUder,  in 
the  Carmelite  Church,  Kensington,  may,  from  a 
certain  point  of  view,  be  considered  more  ex- 
presdve. 

In  the  manual  departments  of  the  Sheffield  Organ 

*  Paper  read  before  theOoUege  of  Oiganists  by  Osobqb 
AsBDOwx  Adoslbt,  F JI.LB.A* 
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there  «re  52  stops ;  and  of  this  number  no  fewer 
than  33  are  rendered  expressive  hj  bein^  enclosed 
in  three  swell-boxes.  The  disposition  is  as  ioU 
lows : — ^The  Qrand  Orgue,  of  16  stops,  is  exposed 
and  nnexpressive ;  the  Fositif,  of  12  stops,  is 
enclosed  in  a  special  swell-box,  and  is  entirely 
expressive ;  the  Reoit,  of  12  stops,  is  enclosed  in  a 
second  swell-box,  and  is  also  entirely  expressive ; 
and  the  Solo,  of  12  stops,  is  mainlv  expressive  by 
having  9  of  its  stops  enclosed  in  &  third  swell-box. 
From  this  it  can  be  seen  thai  the  flexibilitv  and 
expressive  powers  of  this  organ  are  oonsiderable. 

In  the  year  1877  another  noteworthy  organ  was 
erected  in  the  conceit  hall  of  one  of  our  enterprising 
provincial  towns — this  time  by  an  English  firm  of 
organ  builders— from  the  speofication  of  two  dis** 
tinguished  organists,  the  late  Mr.  Henry  Smart,  and 
Mr.  W.  T.  jBest,  of  Liverpool.  I  sllude  to  the 
organ  in  the  Public  Halls,  Glasgow.  In  the  four 
manual  departments  there  are  52  speaking  stops ; 
and  of  these  26  are  rendered  expressive  by  being 
inclosed  in  swell-boxes.  The  disposition  of  the 
musical  farces  in  this  organ  is  as  follows :— The 
Great  OrgaUt  of  IS  speanng  stops,  is  entirely  ex- 
posed and  accordingly  unexpreasive ;  the  Swell 
Organ,  of  17  stops,  is  enclosed  and,  of  course, 
entirely  expressive ;  the  Choir  Organ,  of  10  stops, 
has  two  of  the  number— the  Vox  Humana  and  tne 
Clarionet— enclosed  in  a  special  small  box  and 
rendered  expressive ;  and  the  Solo  Organ,  of  7  stops, 
is  enclosed  in  an  independent  swell-box,  and  is 
entirely  expressive. 

With  reference  to  the  great  advantages,  from  th6 
troe  maaioian*s  point  of  view,  derived  from  even  the 
limited  powers  of  expression  provided  in  the 
Glasgow  Organ,  let  me  give  jou  the  opinion  of  a 
master,  whose  right  to  speak  m  matters  of  musical 
expression  no  one  present  will  venture  to  question. 

Dr.  Hans  von  Billow  says,  in  the  Glasgow  Herald 
of  November  23rd,  1877:— "I  never  met  with  an 
Organ  so  good  in  Gtermany,  the  instruments  there 
not  having  the  same  amount  of  expression  and 
flexibility— most  delicate  and  exquisite  nuanew — 
that  hesrang  the  diminuendi  and  cresoendi  was  to 
me  a  new  seniation.  If  I  would  longer  listen  to  an 
Organ  like  this,  and  a  player  like  Mr.  Best,  I  would, 
were  Inot  grown  too  cud,  jeopardise  my  pianistioal 
oaxeer,  and  bsgin  to  study  the  Organ,  where 
certainly  I  would  be  able  to  display  much 
more  eloquence    as    Beethoven's   and   Chopin's 

aeaker.  In  short,  despite  having^  been  exception- 
ly  fatigued  by  your  consecutive  concerts  and 
numerous  rehearsals,  I  listened  with  the  most  eager 
attention  from  the  first  to  the  last  note  of  Mr.  Best's 
zedtaL" 

Surely  no  higher  testimony  than  this  can  be 
required  as  to  the  great  value  of  increased  powers 
of  expression  by  the  only  mechanical  means  avail- 
able in  the  ptj^  organ. 

I  feel,  at  tms  point,  that  I  may  have  laid  myself 
open  to  an  accusation  of  injustice  in  not  having 
mentioned  the  Concert  Organ  in  the  Tovm  Hall  oz 
Leeds ;  in  which,  so  early  as  the  year  185d,  two 
expressive  departments  were  introduced ;  namely, 
the  Swell  Organ,  of  20  stops,  and  the  Solo  Or^an 
of  8  stops,  the  ninth  stop,  the  Ophideide,  bemg 
outside  the  swell-box.  In  this  inatrument  there 
are  aecordingly  28  stops  under  control  and  expres- 
Bve  out  of  a  total  of  77  manual  stops.  This  organ 
was  designed  by  the  late  Henry  Smart,  uid  JD^. 
Spark,  of  Leeds. 

With  such  notaable  examples  in  our  midst,  how 
oomesitthatEn  ' 
the  art  of  organ 
ing  increasM  powers 
flexibility  are  concerned  ? 

The  Isigest  organ  ever  constructed  in  this  country 
has  recently  left  our  shores  for  the  other  side  of  the 
world.  In  it  absolutely  no  advance  in  this  import- 
ant direction  has  been  attempted  by  its  designers. 
In  flexibility  and  powers  of  expression  it  is  prac- 
tically inf  enor  to  the  Leeds  Organ,  designed  so  early 
9M  1858;  and  is  only  slightly  in  advance  of  the 
organ  in  St.  Geoige's  Hall,  Liverpool,  designed 
about  the  year  1854 ;  and  it  is  greatly  mferior  to 
both  the  Sheffield  and  Glasgow  Organs.  The 
Sydney  Town  Hall  Organ  contains  m  its  five 
manual  departments  the  immense  number  of  100 
■peakixig  stops,  out  of  which  only  29  are  expressive. 
Li  addition  to  the  Swell  proper,  the  five  reeds  of 
the  Choir  are  enclosed  in  an  independent  box.  The 
vast  difference  between  the  scheme  as  carried  out 
and  the  scheme  of  another  competing  firm  for  the 
same  organ  you  will  have  tiie  opportunity  of  judging 
presently.  I  [cannot  tell  you  how  sorry  I  am 
that  England  has  not  "  scored  one  "  in  ^connection 
with  the  Sydney  instrument. 

It  is  now  my  duty  to  attract  your  attention  to 
what  has  been  done  on  the  other  side  of  the  At- 
lantic, where  organ  building  has  not  gone  to  sleep. 
Two  executed  examples — one  .a  Church  and  the 
other  a  Concert-room  Organ,  must  suffice  for  my 
present  purpose. 

In  the  year  1883,  there  was  erected  in  the  First 
Congregational  Church,  at  Great  Barrington, 
Mass.,  U.S.A.,  an  Organ  containing  in  its  S^ree 
manual  departments  (exclusive  of  an  electric  Echo 
Organ  of  5  stops)  48  speaking  stops,  ctf  which  no 
fewer  than  38  stops  are  expressive  and  under 


controL  The  disposition  of  the  stops  is  as  follows : 
—The  Great  Organ,  of  17  speaking  stops,  has  7  of 
them  enclosed,  and,  accordingly,  is  partlv  expres- 
sive ;  the  Swell  Organ,  of  18  stops^  is  enclosed  and 
entirely  expressive;  and  the  Choir  Organ,  of  13 
stops,  is  enclosed  in  a  separate  swell- mx,  and  is 
also  entirely  expressive. 

Turning  now  to  one  of  the  largest  and  latest 
Organs  by  the  same  builder — the  Concert-room 
instrument  in  the  Auditorium  at  Chicago,  we  find 
the  highest  development  yet  achieved  in  the  direc- 
tion of  expressive  powers.  This  grand  instrument 
has  distributed  throughout  its  five  manual  divisions 
(exclusive  of  the  Stage  Organ)  86  sounding  stops, 
of  which  the  large  number  of  79  are  enclosed  in  five 
separate  swell-boxes,  and  rendered  expressive  and 
under  control.  The  disposition  of  the  tonal  forces 
is  instructive  and  highly  interesting.  The  Great 
Organ,  of  20  stops,  has  13  of  them  enclosed  in  a 
special  swell-box^  and  is  accordingly  about  two- 
thirds  expressive ;  the  Swell  Orpan,  of  23  stops,  is 
enclosed  m  a  separate  box,  and  is  entirely  expres- 
sive ;  the  Choir  Organ,  of  17  stops,  is  endosed  in 
a  separate  swell  box,  and  is  entirely  expres- 
sive ;  the  Solo  Organ,  of  15  stops,  is  en- 
dosed  in  a  special  swell-box,  and  is  entirely 
expressive;  and  the  Echo  Organ,  of  11  stops, 
is  also  endosed  in  a  separate  swell-box,  and 
is  entirely  expressive.  Three  foot  levers  con- 
trol these  five  swells ;  one  conto>ls  the  Swell  Organ, 
one  the  Great  and  Choir  swells,  and  the  third  the 
Solo  and  Echo  swells. 

The  limited  time  at  my  disposal  only  permits  me 
to  glance  at  one  other  examj^e  of  Mr.Boosevdt's 
advanced  system  of  compound  expression ;  I  allude 
to  the  fine  scheme  submitted  by  him  for  the  Sydney 
Town  Hall  Organ,  which  I  feel  sure  no  one  here 
save  myself  is  acquainted  with.  Such  being  the 
case,  and  seeing  that  the  scheme  so  fully  sup- 
ports my  plea  for  greatly  improved  powers  of  ex- 
pression m  the  Organ,  I  may  profitably  devote  a 
few  minutes  to  its  consideration.  In  the  matter  of 
expressive  resources,  it  would  be  impossible  to 
bnng  forward  a  more  dedded  contrast  to  the 
scheme  of  the  executed  instrument. 

Firstly,  as  a  brief  summary,  I  may  tell  you  that 
the  Orgsji  was  designed  to  contain  130  speaking 
stops,  distribnted  over  six  independent  departments 
— ^flve  manual  and  the  Pedal.  In  the  manual 
departments  are  104  stops,  of  whidi  no  fewer  than 
93  are  rendered  expressive  and  placed  under  con- 
trol, by  being  endosed  in  four  immense  and  inde- 
pendent sweu-boxes.  Further,  to  estabUdieomplBte 
command  over  the  vast  tonal  Idroes — comprising 
5  stops  of  32ft  pitch ;  21  of  16ft.;  56  of  8ft.;  25^ 
4ft. ;  6  of  2ft. ;  7  mutation  stops  ;  and  44  ranks  of 
Mixture-work— there  are  17  Couplers,  4  Tremolants, 
3  balanced  expression  levers,  a  lever  producing  a 
stop  crescendo  and  diminitendo  on  the  entire  Organ, 
ana  the  complete  ^rstem  of  Boosevelt  Patent  Ad- 
justable Combination  Action,  controlled  by  37 
thumb-pistons  and  8  foot  levers.  No  organ  ever 
sdiemeu  can  for  one  instant  be  compared  witti  this 
one  in  matters  of  expression,  flexibility,  control, 
and  mechanical  applianoes. 

The  general  disposition  of  the  stops  is  as  follows : 
The  Great  Organ  contains  28  stops,  17  of  which  are 
plaoed  in  swell-box  Ko.  1,  which  also  holds  the 
Choir  stops.  The  Choir  Organ  oootains  19  stops, 
and  is  entirely  expressive.  The  Swdl  Organ  con- 
tains 30  stops  enclosed  in  swell-box  No.  2.  and  is 
entirdy  expressive.  The  Solo  Organ  contains  17 
stops  enclosed  in  swell-box  No.  3,  and  is  entirdy 
expressive.  The  Echo  Organ,  occupying  a  distant 
position,  contains  10  stops  endosed  in  swell- box 
No.  4,  and  is  also  entirely  expressive.  The  Pedal 
Organ  contains  26  stops,  none  of  which  are  expres- 
sive or  under  control :  and  here  I  take  serious 
exception  to  the  scheme  for  reasons  i^ortly  to  be 
given. 

As  the  consideration  of  the  obvious  musical  pos- 
sibilities of  such  an  organ  as  this  would  occupy 
several  papers  of  the  lengtti  of  this,  I  must  leave  to 
your  imagmations  the  task  of  working  out  the  sum 
of  what  an  accomplished  musician  could  achieve 
upon  it. 

I  also  leave  it  to  all  interested  in  organ  matters 
to  compare  Mr.  Boosevdt's  unique  scheme  with  the 
scheme  of  the  organ  now  in  Sydney  Town  Hall. 
Consider  all  from  a  purdy  art  point  of  view,  and 
?dth  a  mind  free  from  all  personal  and  narrow 
prejudices.  Remember  tttat  truth  cannot  be  reached 
so  long  as  such  prejudices  dog  the  intellect  and 
fetter  tne  tongue.  Too  often  have  prejudices,  bom 
of  ignorance  and  self-interest,  stayed  the  footsteps 
of  progress  and  artistic  devdopment. 

I  nowvnter  upon  what  may  be  called  the  prac- 
tical section  of  my  Paper;  and  here  I  venture  to 
ask  your  earnest  oonsiderstion. 

There  seems  to  have  been  a  very  dedded,  and  to 
my  mind  an  unreasonable  and  unthoughtful  oppo- 
sition to  the  extension  of  the  swdl-box  in  Engush 
organs  of  all  types :  and  I  propose  discussing  in  the 
briefest  manner  the  cause  of  this  opposition,  and 
the  one-sided  arguments  by  which  organ-builders 
and  others  have  sought  to  sustain  it. 

Firstly,  there  has  been  and  still  is  in  certain 
quarters  a  firm  belief  that  the  swdl-box  ia 
destructive  to  the  sounds  of  the  endosed  pipe- 


work ;  and  I  am  free  to  admit  that  this  bslte!  has 
had  in  too  many  cases  a  good  foundation ;  but  a 
foundation  that  is  anything  but  creditable  to  oar 
organ-builders  on  the  one  hand,  and  to  the 
reasoning  powers  of  those  outside  tne  organ-build- 
ing  trade  on  the  other.  Whilst  the  former,  inthsss 
days  of  competitive  organ-building,  verv  rudy 
show  the  spirit  of  artists  and  pioneers  in  tne  dirso- 
tion  of  improvements,  the  latter  seem  to  overlook 
the  fact  that  there  are  swdl -boxes  and  swdl-boxss. 
and  supindy  accept  just  what  economioally-dispossd 
builders  think  proper  to  give  them.  I  often  wonder 
if  it  has  ever  struck  interested  purdiasers  of  orgsas 
that  a  good  and  properly  designed  and  proportioiisd 
swell- TOx  costs  condderaUy  more  than  one  of  ths 
cribbed^  cabined,  and  confined  things  which  are,  as 
a  rule,  mtroduced  in  our  English  organs. 

Perhaps  it  is  unreasonable  to  condemn  those  who» 
although  admirable  performers  on  the  imperfect 
instruments  served  out  to  them,  have  a  very  super- 
ficial knowledge  of  the  internal  economy  (econooiy 
is  a  good  word  in  relation  to  the  usual  style  A 
swell-box  oonstruction)  and  the  essential  require- 
ments of  the  Organ  ;  whilst  even  some,  who  daua 
to  be  considered  authorities  in  organ  oonstruotum, 
hold  that  small  swell- boxes— just  sufiSdent  to  hda 
the  pipe- work  and  no  more,  and  with  doping  roofs 
to  do  away  with  all  useless  space  inside,  not  to  spesk 
of  the  desirable  economy  of  wood — are  the  moit 
efficient  and  satisfactorv.  Heaven  only  knows 
upon  what  these  worthies  base  such  a  belief, 
except  it  be  on  pounds,  shilling^  and  pence ;  for  it 
is  entirely  unsupported  by  scaentiftc  teaching  and 
common  sense. 

There  is,  of  course,  no  question  that  stops  endossd 
inswell-boxesundergo  a  certain  modification  in  thsir 
tones ;  but  it  is  also  a  fact  (and  here  I  speak  of 
what  I  know)  that  when  the  swell-boxes  ars 
properly  proportioned  and  conatmoted,  and  ths 
stops  are  skUfully  voiced  for  their  pontion,  ths 
sli^t  modification  is  rather  an  improvement  than  a 
diudvantage,  giving  a  further  reflnement  to  their 
tones.  Of  course,  to  organists  who  love  noise  in 
organ  mudc  in  preference  to  every  other  quality, 
an^  who  are  never  so  happy  aa  nHiea  thqr  have 
every  available  stop  of  the  instrument  drawn,  every 
coupler  on,  and  the  swell  fixed  open  to  its  full  extea^ 
such  refinement  is  dmply  so  much  power  lost,  so 
much  posdbiHty  for  noisv  and  ear-splitting[  effesti 
done  away  with.  Such  players  hold  up  their  hands 
as  if  to  ward  ofF  some  snocking  idea  when  th# 
eudosing  of  the  Tubas  and  other  heavy-presrors 
stops  is  advocated.  *<What!"  eav  they,  *'spdl 
our  most  effective  stops  by  putting  them  in  a  swsU- 
box  ?  The  powers  forbid !  Where  would  our 
grand  climaxes,  our  immense  crashing  effects  be  P  " 

WeU,  I  for  one  (not  as  an  organist  be  it  under- 
stood) have  no  ddight  in  such  robust  playing,  to 
use  a  nuld  expresdon ;  and  I  simply  do  notbeUsye 
that  it  is  muddanly  or  artistic;  accordingly  I  sia 
resolved  to  advocate  and  support  any  legitimate 
means  of  discouraging  such  torture  to  the  mndesl 
ear— that  is,  if  it  can  be  discouraged.  I  mash 
regret  to  say  that  even  the  fullest  possible  intoo- 
duotion  of  swdl-boxes  can  only  oounteraot  such 
ear-splitting  effects  to  a  very  limited  degree,  so  losg 
as  the  taste  for  stops  voiced  on  essesdve  pressniss 
of  wind  are  favoured  by  both  organ -builders  and 
organists— I  use  the  word  organists,  for  I  osa 
hardly  think  the  true  and  refined  muddsn  can 
favour  such  things,  espedally  in  their  usual  unoon* 
troUable  condition.  Surely  anythins[  and  eveiythiDg 
condudve  to  reflnement  and  flexibility  of  tone  m 
our  monster  modem  Organs  should  be  hailsd  with 
delight  both  by  players  and  Hstenen. 

Tms  is,  howeverf  a  very  conservative  and  groovB- 
loving  country ;  and  even  the  most  obvious  itt' 
provements,  except  they  are  of  the  fashionaUs 
tubular- pneumatic  ^TP^  will  take  a  long  tuae 
to  establish.  I  know  there  are  some  of  you  present 
who  are  already  in  arms,  in  your  own  minds, 
against  the  very  idetf  of  having  to  play  upon  m 
control  an  organ  with  three  or  four  expressive  de- 
partments ;  but,  if  you  will  pardon  me  for  saving  ». 
your  objection  mainly  sprugs  from  your  liButsd 
knowledge  of  artistic  organ  constmction,  sad  you 
misconception  of  the  full  scope  of  the  utili^  of 
many  swells.  Tet  I  dare  beta  large  sum  of  tatM, 
if  I  were  to  oonduct  you  forthwith  to  a  fin^'^^'fP 
Boosevdt  Organ,  and  let  you  listen  to  tils' 
marvellous  effects  produced  therefrom  by  such  sobu 
as  Eddy  and  Woodman,  or  your  old  fnend 
Frederick  Archer,  all  of  whom  know  what  such  an 
organ  is  capable  of,  you  would  one  and  all  pexspire 
your  prejudices  and  objections  out  at  the  points  or 
your  fingers.  But  this  cannot  be,  so  I  must  go  on 
with  my  verbal  argument. 

In  approaching  the  practical  aspect  of  mM^j* 
connected  witii  the  formation  of  swdl-boxes>  it  is 
desirable  that,  as  musicians,  we  should  sm^s^ 
some  sort  of  logical  condusion  on  two  pouiti* 
Firstiy,  what  should  the  tone  of  the  endosed  stops 
be  when  the  box  is  fuUy  opened ;  and,  seoonoiyi 
what  should  the  tone  be,  relativdy,  when  the  box 
is  completely  shut.  Or,  in  fewer  words,  was^ 
degree  of  diminuendo  is  necessary  or  desiraols  m 
any  expressive  department  of  the  Organ.  . 

To  settie  this  question  from  a  pujrdy  mif^ 
standpoint,  I  think  we  would  do  waOl  toputtw 
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toflunoa  of  m<inBum  we  aro  fomiUar  with  out  of 
ovBinda,  AHA  looK  elsewhere  for  Intpimtum  and 
^indioa. 

In  iwiniiwiffring  this  important  question  respecting 
the  deniable  degree  of  the  redaction  in  tone,  or 
dttMuendo,  in  an  Organ  SwelL  we  must  snppose 
the  full  contents  of  the  Swell  drawn ;  for  the  re- 
AttdSoa  of  tonal  power  by  the  manipnlation  of  the 
gtooe  if  altogether  another  matter,  and  need  not 
eater  into  the  propoeed  question  at  all. 

It  is  quite  olesr  to  me  that  we  shall  be  best  helped 
hj  toning  our  attention  to  the  Orchestra.  Let  us 
insgino  a  selection  of  the  different  orchestral 
isitraments  made,  eay  ten  or  fifteen  of  yaiied  tones 
end  pitches,  and  sounded  together  in  unison  or 
baimoB J,  at  what  may  be  considered  their  for' 
6utm»y  or  at  the  Inllest  strength  poaaible  without 
mingiaiDg  their  pure  normal  qualities  of  tone ; 
end  let  us  aooept  the  ^ume  of  sound  so  produced 
to  npresmt  the  tonal  effect  of  all  the  stops  forming 
eatezpreseiTe  department  ?rith  the  swell-box  open 
to  iti  fall  extent.  Now  let  us  reauest  theinstro- 
oMDtsliets  to  perform  a  gradual  aiminuendo,  until 
they  leadi  the  pimtUtimo,  or  the  softest  tone 
poable  while  still  retaining  the  true  tonal  character 
d  their  reepectiTe  instruments,  and  let  us  caref  dlly 
leoQsd  the  result  in  our  musical  consciousness. 
WhA  this  point  is  reached  we  shall  hear  a  oom- 
BUtiTsly  soft  effect  in  relation  to  the  pteTioas 
load  one ;  but  we  shall  still  hear  a  rich,  loll,  and 
pvfect  folmne  of  pure  tone;  without  any  indioa^ 
tioa  of  that  smathned.  bee-in-a-bottle,  nme-away, 
oBsiciiIated  kind  of  tone  which  ie  generally 
iseeiited  as  the  aeme  of  the  oigaa-builder's  skill,  in 
tUi  ooBntry  at  least,  in  swell -box  oonsttuetion. 

Now,  for  a  moment  direct  your  minds  to 
flkoie  swell  departments  in  Organs  you  are 
Baft  familiar  with,  and  which  haye  always 
hum  prateed  for  their  chanmng  effects  of 
*^ii$taM0^**  and  just  recall  what  those  charming 
efteti  are.  Let  me  ask  you  if  th^  pianiuitno  ot 
tkoie  BweUs  in  aav  way  resembles  the  piatnatitnQ  of 
the  orehfletra,  such  as  I  have  just  shadowed  forth— 
do  tiie  tones  of  the  enclosed  organ  stops  seem  to  be 
with  TOO,  round  you,  real  present  eounds  which  you 
en  la^  hold  ox,  so  to  speak— do  you  seem  to  be 
isodsomg  thoee  sounds  at  will  on  tiae  instruments 
jsa  sre  seated  at,  or  do  you  feel  as  if  you  were 
flsTiiigat  them— do  they  not  rather  seem  to  be  in 
theasil  room,  tiie  next  house,  or  in  an  adjoining 
itaset,  or  half  a  mile  away,  according  to  the  tkiil 
diylsyed  by  the  organ-builder,  and,  heaven  saye 
the  nark,  the  perfiuion  of  the  sweU-box  P  Such 
^MtioDS  ttSff',  at  first  thought,  sayour  of  exaggera- 
tuo:  butxeslly  they  ate  sober  and  serious  questions 
which  joa  oaa  best  answer  lor  yonraelyes.  For  my 
put,  I  haye  listened  to  dosed  swells  which  entirely 
Mhujedtiie  true  and  chaxaoteristic  musical  tone 
e(  the  enslosed  pipe-work ;  and  I  unhesitatingly 
MBdemnsudi  swell-boxes  as  a  gross  libel  upon  the 
eriailiflc  art  of  organ-building  —  ttie  work  of 
hmglssi,  nnd  the  natuiml  mistakes  of  men  who 
have  hliadly  followed  precedent,  or  who  haye,  from 
loito  last,  misooooeiyed  the  true  use  and  besuity 
(ftheSveU  in  the  Organ. 

The  swell  is  a  legitimate  means  for  seonnngtwo 
ooit  dseirahle  ends ;  namely,  JUxibility  and  muaieal 
nfnmon^  within  reasonable  and  artistic  limits. 
Tb  exceed  thoee  reasonable  and  artistic  limits,  is  to 
oske  a  great  mistake,  and  to  call  down  a  deseryed 
wndsmnation  from  eyery  true  musician.  I  speak 
jtaj^for  I UA  strongly,  and  no  man  who  £>yes 
the  OKgsn  as  I  do,  and  who  knows  what  it  is 
^ifsMsof  beoommg  in  thoughtful  and  intelligtt&t 
haeds,  can  bdp  xegrettiBg  and  lamenting  whilst  he 
Me  thousands  of  pounds  thoughtlesdy  expended 
W17  ^esr,  and  organ  after  organ  going  up  with- 
wtaemgle  serious  attempt  to  make  them  more 
^ndif  mimeal^Jtsxibie,  and  expresrivi  instruments. 

UwiHbeseeo  by  what  I  haye  said  that  I  adyo- 
^tiso  ooostmetiiig  a  swell-box  that  when  it  is 
«Med  it  shall  to  no  serious  extent  cripple  the  tone  of 
«*Vipe*work,  and  that  it  shall  conyey  to  the 
Haier  a  dear  idea  of  the  tonsl  ohaiaeter  of  the 
^hn  wfaidi  an  speaking  Further  than  this,  I 
wtfaat  the  effeot  of  the  dosed  swdl  should  not  be 
«Vditteii<  *>  one:  but  merely  a  aoft  toAjmre  one^ 
y  wfaioh  oan  oe  prolonged  thsough  an  entire 
ypaenl,  if  neeeeeary,  without  prodadng  any 
•■■tlifeiluiji  feeling  in  the  player's  or  listaner's 

1  kaow  it  is  the  common  impression  amongst 
^BUih  Mgan-builders  and  organiets,  that  unless 
■•flioeed  swdl  has  a  yery  ^'dUttml*^  or  what  I 
wddesll  tkbotthd-up  effect,no  satisfactory  iT«rMfiis 
«iabe  obtained;  but  I  haye  practically  tested  this 
■MfAad  haye  satisfied  mysell  that  a  perfectly 
yefltoiyere<«mfoand  diminuendo  can  beseemed 
v^asvdl-boxoonstruoted  on  the  lines  I  advo- 
2^^^pert  foom  its  proper  oonstruction,  two 
MtioQs  aie  eeeential  to  its  sucosae— firstly,  ample 
•JJw  the  sBdosed  pipe  work ;  and,  secondly,  a 
Tow  position* 

^^ve  I  uoceed  further,  we  may  with  adyantage 
Jjwc  what  are  the  proper  and  deeirable  uses  of 
«SvfU,  eapedally  in  Organs,  such  as  Booseydt 
^J*Mrith  two,  three,  or  more  swdl- boxes. 
^P««  has  been  considerable  objection  raised  in 
Vbeooatry  against  the  swdl  through  the  unskilful 


and  unmusidanly  way  too  many  organists  haye  used 
and  still  do  use  it. 

What  is  commonly  called  '*  pumping  the  swdl- 
pedal,"  or  what,^  in  poHte  language,  may  be  termed 
the  restless,  sentimental  method  m  using  the  swdL 
is  most  objeotionable  from  eyeiy  point  of  yiew,  and 
young  organists  are  spedaUy  fond  of  it.  It  neyer, 
or*at  least  yery  rarely  occurs  to  them  to  use  tiie 
swdl  in  a  restful  way,  or  entirdy  at  rest;  as  a 
means  of  imparting  flexibiUty  and  staid  yariety  to 
the  tonal  forces  of  the  instrument^  the  swell  is 
hardly  ever  resorted  to  in  Europe.  I  am  of  opinion 
that  the  form  of  swell-pedal,  or  exnmaion'-Uver^  as 
I  prefer  to  call  it.  commonly  introduced  in  English 
organs,  has  greatly  tended  to  foster  the  syerlasting 
pumping  or  sentimental  style  of  swelling.  I  allude 
to  the  ordinary  recoyering,  or  so-called  "hitch- 
down  pedal,"  whidi  is,  I  think,  so  undeeeryedly 
popular  with  our  organists.  I  know  the  Oollege  of 
Organists  advocates  this  form;  but  I  yenture  to 
disagree  with  its  adyooac^,  a  yery  presumptuous 
thing  for  me  to  do,  doubtleee ;  but  as  my  personal 
study  of  the  art  of  organ-building  extends  oyer 
twenty-fiye  yeacs,  and  has  been  prosecuted  in 
En^hmd,  France.  Germany,  Holland,  Italy. 
Switserland,  and  America^  I  haye  learnt  the  bad 
habit  of  \thinking  out  thmgs  for  myself,  and  the 
equally  bad  habit  of  sa^g^  what  I  think.  The 
College  will  pardon  my  differmg  from  it  in  the  pre- 
sent matter. 

I  may  just  state  here  that  our  old-fashioned  form 
of  pedal  cannot  be  used  in  an  organ  where  the  swell 
is  rally  deydoped  and  its  proper  f  unotions  are  pro- 
yided  for.  It  will  be  wise  to  bear  this  simple  mot 
in  yiew.  It  would  be  wrong  for  me  eyen  to  imply 
that  nothing  has  been  done  by  our  organ-builders 
to  oyercome  the  radical  imperfections  of  the  hitch- 
down  pedal.  I  am  aware  of  seyeral  appliances 
which  haye  been  introduced  in  English  organs 
simply  for  the  purpose  of  enabling  ue  player  to 
leayethe  pedai,  at  any  point  ox  its  downward 
or  upward  moyement,  fixed  or  stationary  for 
the  tune.  Such  appliances  dearly  point  to  the  in- 
herent imperfection  of  the  said  form  of  pedal,  and 
which  they  only  psrtiy  remoye.  The  correct, 
rational,  and  oonyenient  form  of  the  ezpression- 
leyer  is  that  known  as  the  "  French,*'  or  "  oalanced 
layer."  And  ttus  is  the  form  which  will  alone  be 
introduced  in  organs  constructed  in  the  near  future. 
It  is  already  used,  almost  exdusiydy,  b^  the 
greatest  Continental  and  American  organ-builders, 
and  is  adyocated  \rf  all  the  leading  organists  in 
France  and  the  United  States — facts  which,  to  my 
mind  at  least,  are  far  more  doqudnt  and  conyincing 
than  the  duggidi  conseryatism  of  our  organ- 
builders  and  the  generality  of  English  organists. 

iXo  be  continued,) 


freedom  in  use,  and  can  readily  be  attached  to  an 
ordinary  gas-bracket.  On  this  account  the  blow- 
pipe ie  yery  handy  for  teachers  and  the  like,  who 
haye  to  trayd,  and  haye  to  take  part  of  their 
apparatus  with  them. 

As  an  adjunct  to  the  laboratory,  this  blow-pipe 
is  most  oonyenient.  The  inner  and  outer  nuns 
is  yezy  well  defined,  and,  although  a  small  blow- 

Sipe,  it  is,  neyertheless.  a  powerful  one  for  its  eise, 
le  heat  being  student  to  mdt  copper  and  diyer ; 
or,  if  hydrogen  ibe  employed  instead  of  eoal-gas, 
eyen  fine  platinum  wire  can  be  mdted.  For  glus« 
blowing  purposes,  and  in  all  cases  where  flaaaes  of 
yarying  sue  are  required,  the  flame  can  be  regulated 
to  a  mcety.  while,  although  a  good  and  reliable 
blowpipe,  the  price  is  snmdentiy  low  to  bring  it 
withm  thereadi  of  all. 


HOOK'S  IMFBOYED  BLOWPIPE. 

THE  time-lkononred  Blade's  blowpipe,  as  usually 
supplied  to  chemical  students,  and  generally 
employM  in  the  diemical  laboratory  for  the  purpose 
of  light  work,  and  performing  the  yarious  dry 
tests  for  detecting  and  confirming  the  metals, 
preyed  itself  long  since  anything  but  oonyenient. 
In  the  first  place,  owing  to  ixs  rigidity,  it  is  impos- 
dble  for  the  operator  to  moye  his  head  without 
altering  the  fiame,  and,  moreoyer,  owing  to  the 
diortness  of  the  stem,  it  often  neoesdtates  a  stoop- 
ing poution.    The  blowpipe  by  Mr.  C.  G.  Moor 


BBOOVBBIHO    TIN    FBOH   WA8TB 

Tnr-PLATE. 

FOB  reooyering  tin  from  tin-plate,  M.  Bonns^ 
of  Paris,  uses  a  cylinder.  A,  mounted  upon 
trunnions  a  and  6,  supported  in  suitable  bearmgs 


has  been  specially  demgned  for  the  purpose  of 
oyercominff  some  of  these  di£B.culties. 

For  dentists,  jewellers,  and  optidans,  for  hard 
soldering  and  farasing,  this  blowpipe  will  be  found 
yery  useful;  also  for  soft  soldering  as  generally 
practised.  One  of  the  duef  adyantages  yducn 
this  blowpipe  possesses  is  the  facility  with  which  it 
can  be  brought  to  bear  upon  any  point  at  any 
ang^e.  The  control  of  the  direction  and  the  size  of 
the  flame  can  be  regulated  sfanultaneously,  with  the 
eame  hand.  It  is  yery  simple  in  oonstruction,  well 
made,  and,  therefore,  does  not  readily  get  out  of 
order.  The  regulation  of  the  flame  is  simplidty 
itself ;  wlule  the  indiambber  tubes  which  connect 
the  blowpipe  with  the  mouthpiece  (which  is 
made  of  glass)  and  with  the  gas  supply  giye  great 


upon  the  framework  B.    The  cylinder  is  provided 
with  a   charging  or  loading  orifice,  C,  whidi  ia> 
dosed  by  means  of  a  man-head.    The  tkunnfons  a. 
sad.  b  ace  tubular.    The  trunnion  a  is  connected:' 


with  the  ^liader  A  by  a  pipe,  e,  andthetmnnloiik^ 
is  connected  with  the  qrlinoer  A  by  a  pipe  e,  Tha 
aerap  or  waste  tin-plate  is  placed  in  theikcylinder  A,, 
and  the  orifice  C  is  dosed.  An  alkaline  solution,^ 
preferably  caustic  sodsy  is  then  run  into  the  cylinder 
A  at  a  temperature  of  about  250°  F.  through  one  of 
the  trunnion  a  or  b.  Air  jpreyioudy  heated  to  HbA 
temperature  of  about  25(r  F.  is  tiien  forced  iaW 
the  solution  in  the  cylinder  A.  A^tate  the  nuuw 
for  a  diort  time  by  rotating  the  cylmder  by  ueana^ 
of  the  pulley  I)  on  one  of  the  tnmnions.  Dnringi 
thie  time  the  i^iir*ii»*  solution  and  the  o^gen  tnmti 
the  air  wfll  act  upon  the  tin,  forming  stsTOate  of 
soda,  whieh  remains  in  tsdution,  whue  the  ison  of 
the  tm-plate  remains  free  of  tin  in  the  bottom  of 
the  cylmder.  Then  draw  the  solution  from  the^ 
cylinder  A,  and  separate  the  tin  by  introaucing^ 
into  the  solution  suiphvous  add,  whieh  prsdpi- 
tates  the  tin  in  the  form  ol  stannio  add,  leatmi 
sulphite  of  soda  in  solution.  When  the  scraps  1 
tin-plate  are  yamished.  the  yamish  may  be  deani 
off  by  ttie  nee  of  sodium  carbonate.  The  sam^^ 
procees  is  applicable  in  recoyering  lead  from  plat^ 
metal,  the  lead  forming  plumbates,  which  can  be 
treated  in  a  similar  manner.  The  diief  feature  of 
the  proceee  is  the  use  of  hot  air  in  the  presence  of 
an  alkali  to  act  upon  tin,  forming  stannates.  Other 
alkalies  may  be  used,  such  as  potaseium  hydr^e; 
but  caustic  soda  is  preferable. 


■« 


What  le  "  Oognao  "  P— ABeriin  journal  qu6ted 
in  the  Board  of  Trade  Journal  inquired  what  the 
French  tiiemsedyes  understand  by  '*  cognac."  The 
district  of  Charente  is  the  plaoe  of  origin  of  real 
**  cognac,"  and  has  during  the  last  seven  years  pro- 
duced an  annual  average  of  20,000  hectolitres^ 
while  the  annual  export  by  France  of  liquor  known 
as  *'  cognac  "  has  exceeded  seven  times  this  quan- 
tity. In  trade,  "  cognac  "  is  usually  understood  td 
bo  a  brandy  obtained  by  the  dietillatton  6f  wuie,  and 
which  was  formerly  known  as  Frendi  brandy ;  but 
it  has  been  diown  by  analysts,  and  in  a  bulky 
volume  issued  by  the  State  Department  of  Hygiene, 
that  there  is  no  reliable  method  of  distinguidiing 
real  brandy  distilled  from  wine  from  the  spurious. 
So  it  ii  interesting  to  have  a  dedeion  of  a  French 
court  of  law  ae  to  what  is  understood  by  the  word 
"cognac"  A  merchant  of  Angoul^me,  leho  bought 
brandy  in  Yaleadennes  and  labelled  it  "cognac,'*' 
was  prosecuted  for  so  doing,  but  was  acquitted  oit 
the  ground  that  the  word  *'  cogoao  "  ie  not  to  be 
exdusivdy  understood  as  descriptive  of  the  place  of 

S reduction,  but  often,  as  in  the  present  insnnoe,  aa 
esoriptive  of  the  nature  of  the  product. 
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SGIENTIFIC    NEWS. 
— •>• 

THE  position  of  Wolfs  Comet  on  Nov.  11, 
BerUn  midnight,  will  be  K.A.  4h.  36m. 
66b.,  S.  Dec.  7"  16-7';  brightness  10-55,  as  com- 
pared with  nnity  at  thne  of  redisooverj. 

IL  Bigonrdan,  of  the  National  Observatoxy, 
Paris,  describes  the  Tempel-Swift  periodical 
oomet  as  <*  nne  nebulosity  exoessivement  faible, 
k  r  extreme  limite  de  visibility ;  eUe  est  xonde, 
de  1*5'  k  2'  de  diam^tre,  Ug^rement  plos 
brillante  vers  la  region  oentrale,  oil  Ton  soap- 
^onne  par  instants  nn  petit  point  stellaire."  As 
already  stated  tile  oomet  vml  be  in  perihelion 
about  the  middle  of  next  month,  but  necessarily 
is  of  little  interest  except  to  those  who  have 
powerful  instruments.  M.  Bigourdan's  observa- 
nons  were  made  with  the  WeetTower  equatoreal, 
while  at  about  the  same  time  Mdlle.  Klumpke 
was  using  the  instrument  in  the  East  Tower. 


The  essay  by  Mr.  F.  H.  Very,  of  the 
Allegheny  Observatory,  on  the  moon's  heat,  has 
been  recently  published,  and  will  be  found  of 
much  interest  oy  students  of  the  moon.  The 
essay  was  awarded  the  prize  of  the  Utrecht 
Society  of  Arts  and  Sciences,  and  the  results 
recorded  give  support  to  those  obtained  at  Lord 
BoBse's  ObservatcHry,  viz. :  that  the  lunar  rocks 
■tore  heat  Mr.  Yery's  experiments  were  made 
with  one  of  Prof.  Langle/s  bolometers,  combined 
with  a  sensitive  galvanometer,  and  show  that  the 
temperature  of  ue  east  limb  after  full  moon  is 
greater  than  that  of  the  west  limb. 

The  successor  of  Dr.  John  Bussell  Hind, 
F.B.S.,  as  superintendent  of  the  Hdutieal 
AJmanae  is  Mr.  Arthur  M.  W.  Downing,  M.A., 
F.B.A.S.,  one  of  the  chief  assistants  at  Green- 
wich, who  will  assume  the  responsible  office  at 
the  beginning  of  next  year,  when  Dr.  Hind  will 
retire,  though  not,  it  may  be  hoped,  from  the 
astnmomical  world. 

The  death  is  announced  of  Dr.  PhiHp  Herbert 
Oaipenter,  M.A.,  D.Sc,  F.B.S.,  fourth  son  of 
the  late  Dr.  TV!.  B.  Oaipenter.  Although  so 
comparatively  young  for  a  scientifio  man  (he 
was  bom  in  1852)  he  had  made  his  mark,  and 
at  the  time  of  his  death  was  one  of  the  science 
masters  at  Eton  OoUege.  Dr.  P.  H.  Oarpenter 
went  on  some  deep-sea  exploring  expedi- 
tions, and  in  1875  was  appomted  naturalist 
to  the  Valorous,  which  accompanied  Sir 
G.  Nares's  Arctic  expedition  as  far  as 
Disco  Island.  His  chief  work  was  done  in 
connection  with  biology  and  morphology,  and  he 
hsjB  left  many  important  reports  and  papers  as  a 
memorial  of  his  scientific  labours.  In  1883  he 
was  awtfded  the  LyeQ  fund  by  the  Geological 
Society  in  recognition  of  the  value  of  his  work, 
and  in  1885  was  elected  a  Fellow  of  the  Boyal 
Society. 

The  Bev.  Percy  W.  Myles,  who  died  recently 
at  Ealing,  was  the  editor  of  Nature  Note$^  ^e 
journal  of  the  Selbome  Society;  but  his  name 
will  be  chiefly  remembered  in  the  future  as  the 
author  of  the  pronouncing  dictionary  of  botanical 
names  appended  to  Nicholson's  ''Dictionary  of 
Gardening."  A  memorial  fund  is  being  raised 
for  the  boaefit  of  his  widow,  and  Prof.  Henslow, 
of  Ealing,  will  receive  subscriptions. 

At  the  Boyal  OoUege  of  Physicians  last  week, 
on  the  delivery  of  the  Harvexan  Oration  by  Dr. 
W.  H.  Dickinson,  the  Baly  medal  was  given  to 
Prof.  Michaal  Foster  for  distinction  in  physio- 
logy, and  the  Morgan  medal  to  Sir  Alfred  G^arrod 
for  distinction  in  dinical  medicine. 

The  arrangements  of  the  Sunday  Lecture 
Society  for  l^ovember,  besides  those  already 
mentioned,  include  a  lecture  on  Nov.  8  by  Mr. 
W.  E.  Church  on  the  <<  Personal.  Life  of  Shake- 
roeare,"  on  Nov.  15  Prof.  H.  Man^all  Ward, 
F.B.S.,  on  "  Our  English  Trees "  ;  Nov.  22, 
Mr.  A.  W.  Clayden,  M.A.,  "On  Thunder- 
storms";  and  Nov.  29,  Sir  B.  Stawell  Ball, 
F.B.S.,  Astronomer-Boyal  for  Ireland,  on  "How 
came  the  Great  Ice  Age."  It  should  have  been 
mentioned  that  the  lecture  last  Sunday  was 
writtoi  by  the  late  Mr.  Arthur  Nicola,  formerly 
organising  secretary  of  the  society. 

The  lectures  on  "The  Differential  and  Integral 
Calculus,"  ly  Prof.  John  Perry,  F.B.S.,  are 
delivered  at  the  Finsbury  Technical  College, 
Leonard- street,  E.C.,  not,  as  stated  on  p.  174,  at 
the  People's  Palace. 

The  winter  course  of  lectures  by  Mr.  W. 


Peck,  the  City  astronomer,  are  to  be  delivered  in 
the  Synod  Hall,  Edinburgh. 

A  rather  influentiAlly-signed  letter  has  been  pub- 
lished, complaining  of  oscillation  on  the  London 
and  South-Westem  Bail  way,  between  Basingstoke 
and  Salisbury,  especially  between  Porton  and 
Salisbury.  Oscillation  is  almost  inevitable  on  S 
curves ;  but  there  is  reason  to  think  that  not  a 
few  broken  crank-axles  owe  their  origin  to  the 
sometimes  violent  oscillation  caused  by  badly- 
laid  permanent  way. 

At  the  recent  meeting  of  German  naturalists 
and  medical  men,  Prof,  von  Pettenkofer  read  a 
paper  on  the  self -purification  of  rivers.  Munich 
has  280,000  inhabitants,  and  20,440  kUos.  of 
refuse  are  carried  into  the  river  every  day.  But 
eadi  day  3,456,000  cubic  centimdbres  of  fresh 
water  flow  down  the  stream,  so  that  the  propor- 
tion of  refuse  or  dirt  to  the  water  is  only  6  to 
1,000,000  or  6  milligrammes  to  the  litre,  a  pollu- 
tion which,  if  artiflcially  produced  in  a  glass  of 
water,  is  unrecognisable  to  the  naked  eye. 
Oareful  examination  has  shown  that  even  this 
pollution  disappears  seven  kUos.  below  the  city. 
This  self -punncation  of  rivers  had  hith^to  been 
attributed  to  sedimentary  deposits,  but  Petten- 
kofer is  convinced  that  it  is  the  effect  of  oxygen, 
partly  freely  dissolved  in,  or  absorbed  by,  the 
water,  and  partly  produced  by  water-plants.  He 
considerB  that  the  quantity  of  low  vegetable 
organisms  in  water  plays  a  great  part  in  the 
purifyine  process.  The  vegetable  growth  in 
river  beds  uiould.  according  to  Pettenkofer,  be 
protected,  and  refuse  water  from  mills,  chemical 
works,  &c.,  which  is  destructive  to  vegetable 
growth,  should  not  be  allowed  to  flow  into  rivers 
unpurified.  It  is  doubtful  whether  Prof,  von 
Pettenkofer  will  find  many  sanitarians  agreeing 
with  him. 

M.  Godard,  the  French  aeronaut,  made  a 
balloon  ascent  last  week  from  Prague,  accom- 
panied by  two  gentlemen  and  a  lady.  The 
balloon,  after  a  ten  hours'  journey,  landed  safely 
near  the  Baltic  Sea,  not  far  from  Stettin. 

The  obstinate  nature  of  some  skin -diseases  is 
weU  known ;  but  Kg.  Semmola,  of  Naples,  in  a 
paper  recently  communicated  to  the  Paris 
Academy  of  Medicine,  says  that  certain  forms  of 
eczema  and  psoriasis,  which  become  troublesome 
during  the  warm  season,  are  detennined  by  the 
irritant  action  of  products  eliminated  by  the 
skin.  He  recommends  tiie  use  of  prolonged 
baths  at  a  temperature  of  from  86**  to  100°  Fahr. 
for  two  to  three  hours  daily  for  a  few  weeks,  and 
then  douches  on  alternate  days  instead  of  the 
baths.  Where  there  is  any  scrofulous  taint, 
iodide  of  sodium  should  be  given  in  liberal  doses, 
or  if  there  is  gout  or  rheumatism,  bicarbonate 
and  phosphate  of  sodium  are  his  seledted  remedies. 

Dr.  Calderwood,  of  Edinburgh,  Professor  of 
Moral  Philosophy,  lecturing  the  other  day  on 
hypnotism,  said  that  it  was  merely  a  new  name 
for  mesmerism.  The  condition  is  one  of 
artiflcially-induoed  i^eep,  which  is,  however,  a 
ludd  sleep.  As  regards  the  mode  of  producing 
the  sleep,  it  is  nothing  in  the  nature  of  electricity 
or  magnetism,  and  no  influence  emanated  from 
the  body  of  the  operator.  Tke  result,  he  con- 
tended, was  brought  about  by  the  wearying  of  a 
single  organ  or  Ime  of  nerve.  Many  people — 
he  thought  probably  all  peoj^e — were  liable  to  it, 
but  not  against  theirwill.  The  condition  during 
the  mesmeric  sleep  was  torpor,  the  cataleptic 
state,  or  the  state  of  the  sonnambulist.  He 
warned  his  audience  against  being  mesmerised 
at  all. 

It  is  now  stated  from  Australia  that  strychnine 
has  been  found  an  antidote  to  snake-bites,  but  it 
is  not  stated  what  kind  of  snakes,  except  that 
they  are  called  venomous.  We  suspect  that  it  is 
impossible  to  avoid  death  when  a  cobra  has 
injected  the  poison  from  his  fangs. 


False  Bitter  Almonds.— One  of  the  last  new 
products  of  the  imventzve  genius  of  the  adulteration- 
monger  is  the  artifloial  bittsr  almond.  Ihe  false 
seeds  are  composed  chiefly  of  grape  sugar,  with  an 
extremely  sniall  quantity  of  nitro-bensole.  which 
gives  them  the  flavour  of  oil  of  bitter  almonds. 
They  are  pressed  in  a  mould,  which  causes  their 
extonal  appearance  to  resemble  natural  almonds  so 
well  that  men  a  number  of  the  false  seeds  are 
mixed  with  the  true  ones  the  deception  is  exceed- 
ingly difficult  to  detect  bv  mere  mspeotion.  Of 
I  course  the  former  can  be  obtained  at  a  ridiculously 
low  price,  and  consequently  the  adulteration  must 
be  very  profitable. 


LETTEBS  TO  THE  EDITOR. 

[We  do  not  hold  ounelvea  rupongthU for  (he ofbUotu if 
our  eorregpondentt.  The  Editor  retpect/ully  nquula  that  dl 
eommvnioations  thoutd  be  drawn  up  at  briefig  ae  pomSblL\ 

AU  eommunicatume  should  he  addreeted  to  tie  Xoxroa  •/ 
<A«  SiroLXBH  Mbobavio,  882,  Screnul,  W,0, 

AU  Ohequee  and  Poet^fflee  Ordere  to  he  wude  pagtMelo 

J.  pAOUfOai  EOWABOS. 

*,*  In  order  to  facOitate  re/trenee^  CorretpondmU^  wloi 
tpeaJUng  o/  any  letter  previouely  uuertedt  uriO  ohlige  tf 
wtentiontng  the  number  ifihe  Letter,  aatoeUas  tkepagen 
which  it  appeara, 

*<  I  would  have  eTeryoae  write  what  be  knows,  aad'u 
mooh  u  he  kaows.  but  no  more :  and  that  not  m  tfaw 
only,  but  in  all  other  Bubjecta :  For  sucih  a  pemm  otf 
have  eome  paxtioular  knowledge  and  espeneBoe  of  the 
nature  of  iu(di  a  pereon  or  luch  a  feuntaiB,  tlMtnto 
other  thinga.  knows  no  more  than  what  everybody  doo^ 
and  yet,  to  aetp  a  dutter  with  this  little  pitUaoeof  bi^ 
will  undertake  to  write  the  whole  body  of  physieks,  a  rise 
from  whence  great  inoonvenienoee'deriye  their  arlgiiisL* 
— MonUnymfe  Xaeaye. 

OOPEBinOUS-LirKAB  B  ABIAKT  HSAT 
—MB.  8.  W.  BTTBNHAU'S  IiATBST 
DOUBLB  -  STAB  OATAI^OOTJB  —  THB 
HBW  STTPEBINTEirDBNT  OF  THB 
"  KAOTZOAL  AltVANAO  "  —  HBLXO- 
KETBB— TBLBSOOPBS :  AJSTD  TWAD* 
DLE  —  BIKO  UOBOKBTBB  —  SID- 
-gBK^T.  WATOH  —  TSB  TWBLYB 
BBiaHTBST  STABS  —  TBLBSOOPIQ 
FIBI.D— AaTBONOtflOAIi  B7BPIE0BS 
—  TBCB  ZODIAOAIi  I*iaHT  —  PBB- 
OBSSION  — DB.  OOKKOK  AKB  KT- 
8BLF  —  DIAUBTBB8  OF  JUPITBB*8 
SATBLLITB8— NBW  I.TJKAB  OBATB& 
»PBOF.  VIKOB— YOLOAKOBS  INTHS 
BtOON  — KBAK  DISTAKOB  OF  THB 
MOCK  — TXBANU8  AND  NBPTUBE- 
"FIiABE"  IN  TELESOOPB— SKBTJBft 
AND  TELBSOOPIC  DEFINITION. 

[32846.1— To  everyone  who  can  read  and  ap- 
preciate the  purest  and  most  expressive  Frenoh,  I 
would  commend  the  perusal  of  a  delightful  littls 
book  by  M.  Flammanon,  which  has  just  appesisd, 
entitled  **  Copemio ;  et  la  d^oouveite  du  SyitiaiB 
du  Monde."  No  small  j^art  of  the  value  of  this 
latest  work  of  our  emment  Fzenoh  emftm^  is 
derived  from  the  amount  of  astronomical  in* 
formation  which  is  interwoven  with  the  Uogia^y 
proper  of  the  immortal  Pole.  For,  oommenaag 
with  a  suooinot  historical  review  of  the  Ajtrouomy 
of  the  Anoients,  and,  of  course,  ex^lalnin^  ua 
emphasiaing  the  discoveries  of  Gopermcus  hnnself 
in  connection  with  ttie  details  of  his  Uf  e,  it  oonoludsi 
with  a  chapter  on  his  successors,  and  on  the  pro* 
gress  of  modem  astronomy  generallv.  To  all  who 
are  familiar  with  M.  Flainmarion's  almost  un- 
rivalled power  of  populansing  astronomical  facts 
and  theories,  it  will  scarcely  be  necessary  to  sdd 
more  than  that  this  small  work  is  worthv  of  hb 
reputation.  I  don't  know  well  how  I  could  praise 
it  more  highly. 

Dr.  Boeddicker,  of  the  Birr  Castle  Observatory, 
has  recently  reprinted  his  researches  on  Imisr 
radiant  heat  from  "The  Soientiftc  Transactions  of 
the  Boyal  Dublin  Society,"  and  issued  it,  with  sn 
introduction  by  Lord  Bosie,  in  a  separate  fonn. 
Now  although  it  is  not  pretended  that  the  resotts 
obtained  are  absduteljy  oondnsive,  or  that  ^sf 
render  further  observation  and  investigation  need^ 
less,  yet  some  of  than  are  at  once  sumdentiy  weU 
estaimshed  and  remarkable  to  merit  notice.  Tb^ 
are  mainly  founded  on  the  effects  observed  dniing 
the  very  favourable  total  eclipees  of  the  moon  et 
October  4th,  1884,  and  January  28th,  1888, 
especially  on  those  noted  daring  the  latter  one. 
The  first  striking  thing  was  that  the  radiuit  heat 
began  perceptibly  to  degrade  for  some  considenhle 
time  (noB  Ih.  16m.  probably,  to  I5m.  certainly) 
before  the  first  contaot  with  the  penumbra  of  ths 
earth's  shadow ;  the  obvious  condnsion  being  that 
the  earth's  atmosphere,  which  intercepts  the  hsat 
of  the  moon,  must  be  veiy  much  more  extensive  than 
has  hitherto  been  supposed.  In  fact  the  result  of 
one  caloidation  penormed  by  Dr.  Boeddioksr 
gives  this  height  as  725  miles ;  but  this  being, 
of  course,  wholly  inadmissiblft,  only  shows  how 
mudi  the  observations  were  afFeoted  by  dis- 
turbing influences.  A  more  trustworthy  estimate 
placed  the  height  of  our  absorbent  atmosphere  at 
190  miles;  but  even  this  cannot  be  regarded ss 
definitive.  Anotner  very  curious  drcumstanos  is 
by  no  means  easily  explicable.  As  the  >^oon 
plunged  into  the  penumbra,  the  decrease  of  heat 
was  decidedly  more  rapid  than  that  of  light  nnw 
less  than  hall  an  hour  before  totality,  whan  the 
heat  and  light  curves  (as  plotted  in  the  diagxan* 
illastratingDr.  Boeddicker^s  essay)  inteneot.  At 
this  time  the  total  amount  of  heat  was  el>o?^2.n 
per  cent,  of  that  radiated  l^  the  uneoli^  w 
moon.    This  amount  continued  to  diminiah  nntu 
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(ja  1888)  abont  two  minutes  before  the  end  of 
totifity  it  hid  fallen  to  Bome  0  4  per  cent.,  without, 
kowcTtr,  10  far  as  coald  be  obsjired,  at  any  time 
Wd^  rednoed  to  abaolnte  zero.  A  stronelT-marked 
defiMD^  of  lonar  heat  after  the  end  of  the  eclipse 
it  idfflitted  to  be  inexplicable.  All  who  are  In- 
tarated  in  the  physical  condition  of  our  satellite 
Arald  study  Lord  Hosse  and  Br.  Boeddioker^s  very 
eorions  and  instnictiTe  volume. 

Our  srettest  living  double-star  obeenrer,  Mr. 
S.  W.  Bnmham.  F.B.A.S..  has  just  reprinted  from 
ths  Attronomiaekc Naehriehten  his  serenteenth  cata- 
kfae  of  new  double  stars,  together  with  measure- 
Dsots  of  others,  nearly  all  made  with  the  36in. 
tsfrsetor  of  the  Lick  Obeerratoiy,  which  are  too  dose 
or  difficult  for  teeatment  witJi  smaller  instruments. 
iM  detailed  critictsm  of  sudi  a  list  would  obviously 
te  kpossible.  It  must  be  studied  by  all  interested 
isthertruoture  of  the  stellar  univene.  I  would 
ooh  make  one  quasi-personal  remark,  and  that  is, 
tint  it  seems  curious  to  me  to  find  Mr.  Bumham 
ipesUsg  of  7*  AndromedcB.  as  seen  in  the  mammoth 
tilaioope  on  Mount  Hamilton,  in  these  words  :• 
"Itisd  with  all  powers;  and  the  elonffation,  if 
HT,  is  so  sUght,  that  any  measure  woula  have  no 
ntas; ''  when  I  remember  the  time  at  wkich  I 
eoild  osrtainly  elongate  this  star  with  an  instru- 
nntof  a  little  more  than  4in.  in  aperture  and  a 
powvof400. 

Hm  announoement  of  the  appointment  of  Mr. 
L  M.  W.  Downing,  one  of  the  present  excellent 
■osteiifls  of  the  Boval  Astronomical  Society,  to  be 
nmnntBndent  of  the  Nautical  Almamae^  will  be 
hMsd  with  unalloyed  gratification  by  every  British 
Mtranomer.  In  the  most  sober  and  serious 
MBMst,  I  may  express  my  conviction  that  no 
■on  competent  man  for  the  post  could  have 
Wm  selected;  and  now,  after  a  forty  yean* 
inkrvsl,  we  may  at  last  look  forward  to  the  much- 
Bssdsd  imnrovements  in  our  nntf^nn]  ephemeris, 
mi  to  bstng  no  longer  driven  to  the  American 
KmticMi  Aimanae^  or  either  of  the  Continental  ones, 
te  •pbemoides  mad  data  which  we  have  a  right  to 
dsBsad  in  our  own.  But  irrespective  of  hu  un- 
dnisUe  ability  and  fitness  for  the  office,  Mr. 
Dmnung  iKMsesaes  the  merit  of  being  a  most 
thoiDO^^  independent  man,  and  may  be  relied  on 
to  lesnt  illegitimate'  pressure  from  whatsoever 
fssitsr  it  may  be  brought  to  bear.  It  may  be 
NBambered  that,  in  that  remarkable  *' ballon 
d*«Bu "  in  one  of  your  daily  contemporaries,  on 
wUeh  I  commented  (in  letter  32582)  on  p.  526  of 

Cr  last  volume,  a  suggestion  was  made  to  place 
IfMUieal  AUnanae  Office  {inter  alia)  under  the 
ontiol  of  the  Science  and  Art  Department.  I  confess 
ftitl  should  like  to  see  any  attempt  on  the  part  of 
isst  Department  to  coerce,  or  bring  pressure  to  bear 

r^  Mr.  Downing.  I  have  an  abiding  conviction 
tbev  would  opeedfly  drop  him  like  a  hot  potato, 
ffii  prsdeoesBor,  Dr.  Hind,  wiU  cany  with  him,  in 
hn  rstirement  into  private  life,  the  sincere  esleem 
isd  rsgard  of  all  who  ever  knew  him  personidly. 
Ion  a  little  afraid  that  the  regret  for  him  in  his 
^osl  one  wili  not  be  of  a  very  poignant  descrip- 

mQB. 

X.  Joutdain,  in  Moliere*s  comedy,  discovered  to 
bisuprise  that  he  had  been  talking  prooe  aU  his 
Ms  without  knowing  it.  Upon  a  cognate  principle 
"jgsl"  (letter  32815.  p.  177)  would  Sppeaf  to  hive 
■none  posseaed  of,  and  actually  to  have  been 
MpioTiag,  a  heliometer,  in  sublime  unoon- 
■aoQOMBs  of  the  kind  of  instrument  he  was 
wling.  Tour  correspondent  will  find  draw- 
^  and  desermtion  of  this  instrument  on 
P-  177  of  YoL  n.  of  Chambers's  ''Handbook  of 
A^wnomy  " ;  in  Vol.  I.  of  Arago's  "  Popular  Astro- 
aony''  (Smyth  and  Grant's  translation),  pp.  386  et 
ift.\  in  Smyth's  '<^des  Hartwellianffi  *' ;  in 
jwow's  *«  Handbook  of  Astronomy  "  ;  in  Main's 

Aitiooomy'»  in  Weale's  Series;  and  in  anv  of 
«•  Isrger  works  on  practical  astronomy,  such  as 

Xy  fint  impulse  was  to  treat  letter  32817  (p.  177) 
*«  the  silent  contempt  it  alone  deserves ;  but 
■maiieh  as  some  of  my  brother-readers  may 
moMftom  <'  Wega's"  mere  abuse  that  I  have 
J5  Jiiteadfng  them  in  my  replies.  I  will  deal 
wn  paragraphs  seriatim.  Beginning  with  the 
{"1*1  your  conmbutor  can  only  be  referring  to 
^  £2456  on  p.  382  of  your  last  volume,  in  i^ich 

^Rr*  ^  a^revious  statement  by  Mr.  Fridy  that  he 
Jyd  not  divide  e  Lyrie,  nor  even  y  Leonis,  with 
l^^a  2itn.  achromatic,  in  these  words  :  *'  Mr.  F. 


JJJiialy  oofht  to  see  c*  Lyne  double  without  any 
yw^  with  a  power  of  200  on  a  reaUy  good  2| 


j^ ,  and  I*  also,  by  the  aid  of  a  little  sus- 

■Bn  sttention ;  while  y  Leonis  he  should  separate 
JJojwt.'*  Nowhere  doee  the  word  "glimpse" 
?}wj^t  tlL  I  never  recommended  a  power  of  200. 
2>*nid;  stated  that  he  had  failed  to  seesome- 
^  with  such  a  one,  and  asked  whether  it 
2»ud  apt  have  exhibited  that  object  P  So  much 
J  «•  honesty  of  "Wega's"  quotation.  Will 
^  pQlNssors  of  telescopes  of  2|in.  aperture 
ga  aty  wad  these  lines,  kindly  try  how  far 
jW  «n  fairiy  separate  c*  Lyras  with  a  power  of 
•^idoaol  mean  show  it  as  a  distorted  star  or 
2  "^^y  obviously  not  single,  but  fairly  to  split 
«i  eonpoaenti-and  report  Vm  result  in  these 


columns.  Now  we  come  to  para^ipraph  two,  in 
connection  with  which  I  would  simply  reiterate 
that  the  focussing  of  lines  in  a  negative  eyepiece  is 
imperfect,  and  the  deeper  the  curves  of  the  eye- 
lens  the  more  glaring  such  imperfection  is.  I 
happen  to  know  this  experimentaUy,  for  when  I 
determined  the  angular  subtense  of  tne  field  of  each 
of  the  eyepieces  m  the  battery  belonging  to  my 
equatoreal,  I  stretched  a  spider-line  diiametricaUy 
across  the  diaphragm  of  every  one  of  them  for  the 
stars  I  employed  to  run  idon^,  and  I  emphasise  the 
fact  that  tne  ends  and  the  middle  of  suon  line  were 
never  exactly  in  the  same  focus.  "Wega" 
believes— or  pretends  to  believe— that  I  spoke  ofthe 
wires  as  outside  of  the  eyepiec^  as  th^  are  in  the 
case  of  the  B^msden  one.  i  undertake  to  say 
that  he  is  the  solitary  individual  who  so  interpretea 
my  words.  I  am.  though,  of  course,  under  no 
obligation  to  find  bun  common  intelligence.  Now 
we  come  to  paragraph  three,  in  connection  with 
which  I  can  only  repeat  that  the  third  lens  in  a 
triple  object  glass  wm  intended  to  oorzeot,  as  far  as 
might  be,  the  secondary  spectrum,  and  my  replv  to 
Mr.  Strother  was  simply  intended  to  caution  nim 
aoainst  anjr  attempt  to  remove  either  of  the  lenses 
of  his  objective.  Every  reader  of  the  Enqush 
MaoHAKXOhas  beard  all  about  Prof.  Abbe  and  his 
"special  glass"  over  and  over  again.  What 
"  Wega  *'  says  about  that  is  the  most  utter  sur- 
plusage. Whv  does  not  he— omniscient  as  he  is — 
answer  Mr.  Strother  himself  P     Fourthly,  I  deny 


ive&  *'  at  abeoluteljf  definite  dittaneet  only,  so  that 
the  length  of  the  tube  is  presupposed  in  tne  ques- 
tion. Finally,  I  will  even  oonoescend  to  notice  the 
concluding  portion  of  the  valuable  communica- 
tion of  your  correspondent,  and  explain  (though 
assuredly  not  for  his  benent)  that,  m  my  original 
MS.,  the  sentence  which  so  severely  exercises  um, 
stood  thus :— "  No  optician,  as  a  rule,  takes  the 
pains  with  the  objective  of  one  of  uese  hand 
telesoopes  that  he  does  with  one  oonstruoted  for 
astronomical  purposes,"  &c.  Now,  I  did  not  much 
like  this  sentence,  so  altered  it  to :— "  No  optician, 
as  a  rule,  takes  as  much  pains  with  the  objective  of 
one  of  these  hand  telescopes  as  he  does  wiUi  one 
constructed  f6r  astronomical  purposes."  The  com- 
positor did  the  rest.  As  yon.  Sir,  doubtless  still 
possess  the  MS.  of  letter  ^2762,  you  will  be  able  to 
corroborate  this  statement  as  to  what  I  really  did 
write.  I  no  more  require  "  Wega  "  to  teacn  me 
grammar  than  I  do  to  teach  me  manners ! 

As  one  who  has  used  the  ring  micrometer,  I 
can  tell  "  Phi "  (^uery  75555,  p.  184)  that  the 
observations  with  it  are  monotonous,  and  thdr 
reduction  operose  and  tedious.  Mine  has  a  single 
ring  (though,  of  course,  observations  are  made  at 
both  edges).  I  am  unfamiliar  with  the  double- 
rins  form  of  this  instrument.  Possessing  as  I  do 
a  filar  position  micrometer,  I  never  dream  of  using 
my  ring  one  save  for  a  comet  or  star  too  faint  to 
bear  any  illumination  whatever. 

If  "  (ieorgos  "  (query  75556,  p.  184)  can  get  hold 
of  a  watch  having  ^  hours  marked  round  the  dial 
plate  (or,  what  is  now  more  common,  having  XIU. 
under  the  I,  XIV.  under  the  II.,  and  so  on,  the 
question  of  making  a  sidereal  time  one  of  it 
resdves  itself  into  pushing  tbe  regulator  over  to  the 
proper  distance  on  the  "fast'*  side  of  the  arc. 
A  deck-watch,  whose  rate  is  known,  ought  to 
suffice  to  enable  the  possessor  of  an  equatoreal  to 
find  objects  with  it. 

Without  knowinff  specifically  of  what  stars  Mr. 
Ranyard  was  speaKing,  I  may  give  "  Thomay " 
(query  75559,  p.  184)  the  following  list  of  the  twelve 
brightest  stsn  in  the  heavens,  as  nearly  as  may 
be  m  their  order  of  brilliancy :  Siriua.  Canopus, 
a  Centauri,  Arcturus,  Bkjel.  CapeUa,  Vega, 
Procyon,  a  Orionis,  a  Eridam,  Alaebaran.  and 
fS  Centauri.  Of  these  eight  only  are  visible  m  this 
country. 

I  cannot  answer  query  75561  (p.  184)  for  the 
simple  reason  that  the  angular  subtense  of  the 
field  of  any  eyepiece  depends  {inter  alia)  upon  the 
linear  diameto:  of  the  diaphragm. 

If  "  £.  B.  S."  (query  75565,  p.  185)  does  not 
mind  hiding  his  ornamental  queen-post  roof,  he 
may  effectually  stop  the  echoes  in  his  schoomx>m 
by  means  of  a  canvas  screen  or  velarium. 

It  really  is  less  troublesome  to  answer  query 
75574  (p.  185)  for  the  nth  time  in  these  columns 
than  w  hunt  up  references  to  previous  replies. 
"Tyro,"  then,  wiU  find  that  the  focus  of  a 
Huyghenian  eyepiece  is  obtained  by  dividing  twice 
the  focal  lengths  of  its  component  lenses  by  tiheir 
sum.  Thus,  suppose  that  the  field-lens  has  a 
focus  of  3in.,   and .  the  eye-lens  a  focus  of  lin. 

2  X  3  X  I  ,  i|.    If  his  lenses  be  not  of  very  short 

focus,  he  had  better  fix  them  on  the  edge  of  a 
naduated  rule  at  right  anglee  to  its  lenrai,  and 
til&en,  turning  the  lens  towards  the  sun,  slide  a  card 
along  the  rule  until  the  sun's  image  is  sharply 
defined  on  the  card.  The  focal  length  of  the  lens 
may  then  be  read  off  by  inspection.  If  this  be  very 
short,  a  different  method  must  be  adopted;  but 


this  would  require  a  diagram  to  illustrate  the  simple 
apparatus  employed.  Years  ago  I  gave  this  in  one 
of  your  earlier  volumes. 

Mr.  Dowsett  (^uery  75585,  p.  185)  should  look 
for  the  sodiacal  hght  a  little  to  the  south  of  east 
before  sunrise.  Its  shape  is  somewhat  like  that  of 
half  of  a  thick  convex  lens  seen  edseways,  with  the 
base  next  the  sun,  and  the  jKrint  slanting  upwards. 
It  is  best  seen  bv  averted  vision,  or,  as  is  popularly 
said,  "  out  of  tne  oomer  of  your  eye."  One  hour 
before  sunrise  is  not  too  late  to  look  for  it.  It  might 
be  mistaken  for  twilight  but  fbr  its  brightness  and 
fairly  defined  shape.  I  have  never  been  able  to 
trace  it  much  more  than  90"  from  the  sun^  myself. 
It  extends  up  through  Yirgo  just  now.  It  should 
still  be  visible  on  November  1.  The  axis  coincides 
roughly,  though  by  no  means  accurately,  with  the 
Bchptic. 

I  am  sorry  to  be  obliged  to  inform  "  J.  D.  H." 
(query  75595,  p.  185)  that  astronomers  do  not  pay 
any  attention  whsmver  to  the  wild  hvpothesei 
advanced  by  General  Drayson.  The  motion  of  the 
pole  of  the  earth  is  actually  round  the  pole  itself  of 
theEdiptio,  and  not  "round  a  point  which  is  6" 
from  "  it.  The  fluctuations  in  the  obliquity  of  the 
Ecliptic  d»n  never  exceed  T  37'  23"— ie..  tiie  limits 
of  such  obliquihr  are  2^  58'  36",  and  24''  85'  58\ 
"J.  D.  H.*s"  last  suggested  explanation  of  the 
reason  for  the  non-acceptance  of  the  Draysonian 
system  is  the  correct  one. 

The  reasons,  I  ni^tell  "Orion"  (query  75600, 
p.  185),  why  Sir  wiUiam  Herschel  often  used  a 
single  convex  lens  instead  of  a  Huyghenian  m- 
piece  were  twofold.  Eirst,  he  was  thus  enablea  to 
obtain  an  actually  greater  linear  magnifying 
power;  and  next,  thlBre  was  less  loss  of  li^t  in  in 

E usage  through  one  glass  onlv.  My  qnenst  must, 
owever,  note  that  it  is  only  tne  very  middle  of  snob 
a  lens  at  which  yon  get  the  best  definition,  and  that 
there  is  no  well-defined  field  of  view.  Forall  ordi- 
nary purposes  of  astronomical  observation  the* 
Huyghenian  eyepiece,  with  its  sharply-bounded 
field  and  definitton  (good  practically  up  to  the. 
edffe)  is  in  every  way  to  be  preferred. 

1  have  just  heard,  but  in  so  roundabout  a  way 
that  I  repeat  it  with  all  reserve,  that  when  Dr. 
Common  wrote  letter  32784,  on  p.  187,  he  did  so. 
under  the  impression  that  I  had  made,  or  intended 
to  make,  some  chiurge  against  him  affecting  his. 
personal  honour  and  character.  Had  this  really 
oeenso,  his  language  would  not  have  been  one 
whit  too  strong,  and  would  have  been  mora 
than  justified;  but  in  reali^  it  is  absurdly  at 
variance  with  the  fact.  Shoula  this  meet  his  ^e, 
and  he  will  turn  back  to  my  original  letter  on 
p.  89,  he  will  find  my  reference  to  the  ILA.S. 
"Report"  commencing,  "Nor  is  this  wretched 
system,  I  grieve  to  say,  wholly  confined  to  the 
miserably  cadging  crew  to  whom  I  have  referred,'* 
thus,  in  express  terms,  diBSOCiating  and  excluding 
him  from  the  category  of  those  who  advertise  for 
mercenary  or  penraial  objects.  It  is  alike  due  to 
him  and  to  myself  to  say  this.  I  thought,  and  still 
think^  he  showed  a  great  want  of  judgment  in 
insertmg  the  sentence  to  which  I  referred,  in  hia 
report;  but  that  is  a  vastly  different  thing  to 
charging  him  with  any  unworthy  or  improper  motive. 
I  am  aSout  the  last  man  in  the  wond  who  would 
dream  of  such  a  thing,  and  should  earnestly  renet  to 
hurt  his  feelings  in  any  way ;  notably  as  he  and  I  have 
never  had  the  very  smallest  difference  in  our  lives. 
Of  course  my  information  may  have  been  erroneous, 
and  Dr.  Common  (with  whom  I  have  had  no  com- 
munication direct,  or  indirect,  on  the  subject)  may 
not  have  so  entirely  mistaken  what  I  intenoed  v> 
convQV,  in  which  case  this  is  all  surplusage ;  but 
shoula  he  have  done  so,  I  would  only  repeat  my 
most  emphatic  disclaimer  of  any  sudi  imputation 
as,  has  been  allied,  he  fancied  I  meant  to  make. 
[It  is  perhape  needless  to  say  that  the  above 
paragraph  was  written  before  the  appearance  of 
Mr.  Freeman's  letter  (32845)  on  p.  201.  I  am  quite- 
at  one  with  him  as  to  the  "  pardonable  pride " 
which  Dr.  Common  may  well  feel,  not  only  in  the 
telescopes  he  has  turned  out  of  his  workshop ;  but 
even  more  in  the  work  he  has  done  with  thmn.  I 
have  yet  to  leam  that  it  is  derogatory  to  a  man's 
dignity  or  character  to  make  a  profit  out  of  a  mirror 
(or  anything  else) ;  but  what  I  say  is  that  it  waa 
quite  needless,  and  a  decided  mistake  that  the 
sentence  he  quotes  ever  appeared ;  and  I  will  tell 
him  why.  Now  that  we  have  once  admitted  an 
announcement  into  our  publications  that  a  private 
gentleman  has  made  a  teleeoope  for  sale,  I  quite 
fail  to  see  on  what  equitable  principle  we  can  refuse 


to  aUow  one  of  our  professional  opticians  (being  a 
Fellow  of  the  Society)  the  right  to  insert  a  similar 
notice  of  any  instzument  of  exceptional  sise  and 
power  that  he  may  make  for  a  customer.  Would 
Mr.  Freeman  regard  this  as  desirable  ?  With  this 
reservation,  however,  I  endorse  every  word  that 
he  says.] 

There  is  a  noteworthy  paper  on  "  A  Novel  Method 
of  Measuring  the  Diameters  of  Jupiter's  Satellitos 
by  Interference,"  by  Prof.  A.  A.  Miohelson,  in 
No.  17  of  Vol.  m.  of  the  Fublieationa  of  the  Astro- 
nomical Society  of  the  Pacific.  Every  user  of  a 
telesoope  is  familiar  with  the  diffraction  rings 
which  surround  the  image  of  a  luminous  pouu. 
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■ach  M  a  star.  Now  Prof,  llibhelaon  tnoTidM 
the  oajp  of  hia  objeot-^Uas  with  two  dita,  aajontalde 
both  in  width  and  diataaoe  apart,  and  when  this 
arrangement  is  locnased  on  a  star,  then,  instead  ol 
^e  conoentrio  rings  of  whioh  I  have  jost  spoken, 
there  will  b^  a  series  of  eqoidistant  bands  whose 
length,  is  parallel  with  the  slits,  tiie  central  one 
being  the  brightest  By  observations  of  the  dis- 
appeanaces  of  these  fringes  at  reouzring  intervals, 
aiA  the  measurement  of  the  distance  Mtween  the 
slits,  the  values  of  the  diameters  of  Jupiter's 
sateUites  were  found  to  be,  at  the  planet's  mean 
distance — 

I.  n.  in.  IV. 

1-02''    ..    0-94"    ..     1'37"    ..     1-31" 

The  same  number,  among  other  papers  of  interest, 
contains  an  account  of  the  discovery  of  tho  '*  New 
Lunar  Orater  in  the  Lick  Obeervatozy  Moon  Nega- 
tives," by  Professor  Weinek,  of  Prague. 

In  replv  to  Mr.  Lynn  (letter  32830,  p.  197),  I 
regret  that  I  cannot  give  him  my  authority  for  the 
stoiy  about  Prof.  Yince.  It  is  years  since  I  heard 
it,  and  I  only  repeated  it  from  recollection,  as  nearly 
YevbaUy  as  my  memory  permitted.  I  am  willing  to 
concede,  as  an  elementary  geographical  fact,  that 
De^fonahire  and  Suffolk  are  not  conterminous. 

'<J.C.S."  (query  75621,  p.  206}  wiU  find,  on 
reference  to  mny  recent  worlc  on  the  Moon,  that  the 
active  volcanic  craters  which  Heracfael  imagined  he 
saw.  are  now  believed  to  have  been  nothmg  but 
the  orighter  spots  reflecting  sunshine.  With  "  the 
OldHoon  in  the  New  Moon's  arms."  the  crater 
Aristarohus  may  be  seen  as  a  bright  spot  on  ttie 
dork'Umb  with  a  comparativaly  sinall  telescope. 

If  «aamma  Draoonis"  (quecy  75640,  p.  207) 
will  for  a  moment  reflect  on  the  eztraoroinarily 
compUoatedand  fluctuatiug  character  of  the  moon's 
path,  which  is  not  even  a  re-entering  curve,  he  will 
see  lor  himself  that  to  take  the  greatest  possiUe 
distance  that  she  can  under  any  droumstances 
depart  from  the  earth,  add  it  to  the  least  distance 
and  divide  by  2,  must  give  an  erroneous  result  for 
the  mAw  distance.  The  orbits  of  the  plancrfa  are — 
for  all  practical  purposes — ellipees. 

I  would  answer  your  correspondent's  next  query 
(75641)  on  the  same  page,  by  saying  ttiat  the  values 
I  ^ve  for  the  distances  of  ITranus  and  Neptune  in 
the  table  to  which  he  refers  are  those  of  Newcomb, 
aild  are  for  1850.  There  is  a  disagreement  between 
the  observed  and  tabular  places  of  Neptune,  not 
much  exceeding  O'l"  in  R.A.,  nor  3"  in  Dec. ;  but  I 
can  find  no  evidence,  with  the  data  at  my  command, 
that  it  follows  any  law,  either  of  increase  or 
decrease.  It  is  oddly  irregular,  as  far  as  I  can 
make  out. 

The  '* flare"  of  which  << Object-glass "  speaks 

SI  query  75662  on  p.  207),  points  to  a  defect  in 
e  ODJect-glaas  itsell  Had  it  been  merely  that  the 
diffraction  rings,  seen  round  every  star,  were  all  on 
one  side  of  it,  then  this  would  have  arisen  from  the 
tilting  of  the  objective  in  the  tube,  and  "  Object- 
glasa  '  would  then  only  have  needed  to  loosen  l^e 
sctewB  of  its  ^  cell,  and,  while  looking  at  the  star, 
very  gently  tapped  that  part  of  the  periphery  of  the 
cell  K)warda  which  the  projecting  rings  pointed, 
inwards,  or  towards  the  eyepiece, untilhe got tiie 
star  and  rings  concentric.  If,  though,  it  hereby 
what  he  describes,  a  regular  flare  or  wins  of  light,  I 
woidd,  were  I  he,  cut  out  a  variety  of  diaphn^gms, 
circular,  semicircular,  and  sectors  of  circles,  and 
place  them  on  the  object-glass.  Ultimately,  in 
this  way,  when  the  faulty  part  of  the  glass  was 
covered  up.  the  flare  would  disappear.  By  a  series 
of  trials,  it  could  be  ascertained  what  part  of  the 
glass  was  thus  covered,  and  then  a  piece  of  black 
stSckin|[-plaBter,  or  something  of  the  sort,  could  be 
put  on  it  permanently.  The  loss  of  light  would  be 
very  smau. 

I  cannot  think  that  it  can  be  the  shrubs  in  the 
neighbourhood  of  '*  H.  A..'s "  observatory  (query 
75663,  p.  207)  which  prevent  him  from  getting 
a  good  view  of  iTupiter.  My  own  obseorva- 
tory  is  in  a  paddock,  and  I  have  an  acre  of 
kijfcchen-garden  crowdea  with  shrubs  and  fruit- 
trees,  and  a  belt  of  plantation  beyond  that 
again^  between  me  and  the  meridian,  and  I  never 
flind  it  affect  deflnition  in  the  smallest  degree. 
Jupiter  is  now  low  down,  and  it  is  very  much  more 
likely  that  the  perfectly  abominable  atmospheric 
conditions  which  have  so  long  prevailed  have  been 
the  cause  of  "H.  A.'s"  <Ufficulty,  than  that  his 
shrubs  have  anything  to  do  with  it. 

A  7eIlow  of  the  Boyal  ABtronomioal  Society. 


l^X  X<UKA&  BOLIPSB  NEXT  UOXTTH. 

[32847.]— 127  the  ExauaH  MscKAino  for  May 
30th,  June  13th  and  20th,  I  worked  out  very  fully 
the  circumstances  of  the  partial  eclipse  of  the  sun 
for  June  17.  1890,  and  followed  this  up  (in  your 
issue  of  April  17,  1891)  by  giving  a  simple  method 
of  ascertwrning  the  tim^s  of  the  Transit  of  Mercury 
on  May  9th  of  this  year.  I  now  send  a  detailed 
description  of  the  coming  lunu:  eclipse,  with  two 
beautifully-executed  diagrams  by  Mr.  Sang,  of 
Liverpool. 


ELBumns  Tazest  fbox  *<  Nautical  Axjcakao," 

page  404. 

Greenwich  Mean  Time  of  S  in  B.A.     h.  m.   s. 

Nov.15,1891  12    8  45-2 

Moon's  B^ht  Ascension    3  23  55 


Moon's  Declination , N. 

Sun's  Declination S. 

Moon's  houri^  motion  in  B.A 

Sun's  ditto       ditto'  

Moon's  hourly  motion  in  Declination,  N 
Sun's  ditto  ditto  S. 

Moon's  Equatorial  horizontal  Parallax 


A  2'1 


18 


Sun's 


ditto 


ditto 


Moon's  true  semi-diameter 
Sun's       ditto       ditto 


37 

36 

2 

12 

60 

16 
16 


S-7 
41*2 
16*5 
34'4 
23-6 
37*9 
3-2 
8-9 
23*5 
12*9 


Befezxing  to  No.  1  diagram  let  S,  E,  M  represent 
the  centres  of  the  sun,  earth,  and  moen  respectively 
at  the  a.lLT.  of  §  inB.A.  ThenF  is  the  apex  of 
the  earth's  shadow,  and  EFO  orEFDhalf  the 
angle  of  the  cone  of  the  shadow.  Now,  by  Euclid 
the  exterior  angle  SEE  of  the  triangle  BEF  ia 
equal  to  the  two  interior  and  opposite  anglee— i.e., 
SEB  m  EBF-t-BFE,  thenrfore,  BFE  •  SEB 
—  E  BF,  or  half  the  angle  of  the  eone  of  the  earth* e 
shadow  is  equal  to  the  sun* a  semi  diameter  minus  hie 
horizontal  parallax* 

To  find  the  breadth  of  the  earth'a  ahadow  at  the 
distance  of  the  moon,  let  M' M  M"  represent  that 
portion  of  the  moon's  orbit  traversed  during  the 
edipae.  Then  MEH  will  be  half  the  angle  re- 
quired. 

Now,  by  Euclid,  EHD  m  HFE  +  FEH, 
therefore,  F EH  mEHD-HFE.  But  EHD  is 
the  moon's  horisontal  parallax,  and  BFE  or  HFE 
the  sun's  semi-diameter  mmua  hia  horiaontal 
parallax.  Accordingly^  FEH  or  MEH  ■  EHD 
minua  the  sun's  semi-diameter  plus  the  sun's  hori- 
sontal parallax— i.e.,  half  the  anole  subtended  by  the 
section  of  the  shadow  at  (he  mootra  distance  is  equal 
to  the  SUM  of  the  parallaxes  qf  the  moon  a$ui  sun 
minus  the  sun*s  semi-diameter. 

And  since  theangle  FCK'  or  FDK  is  equal  to 
the  sun's  diameter,  we  must  add  this  angle  to 
M  E  H  to  obtain  the  aemi-diameter  of  the  penumbra. 

The  figure  of  the  earth  being  spheroiaal,  that  of 
the  shadow  will  deviate  a  little  from  a  circle,  so 
that  to  have  a  mean  radius  the  horiscotal  parallax 
of  the  moon  should  be  reduced  to  a  mean  latitude 

In  triangle  O  P  C  tan.  O 


of  45".  This  reduction,  by  Baper's  Table  No.  41, 
is  6",  so  that  the  moon's  reduoea  parallax  ia  eO'  Z*T 
-.  6"  -  59'  57'2".  Then  to  obtain  the  aemi-dia- 
meter of  the  earth'a  ahadow  at  the  moon,  we  havs 
59*  57-2"  +  8-9  -  16'  12'9"  -  43'  53'2",  and  in. 
creaaing  thia  by  ^th  for  the  earth'a  atmnaphers. 
gives  44'  37*1"  or  2677-1".  Adding  the  sun's^ 
meter— viz.,  32'  25-8"  or  1945-8",  we  obtain  4622-9' 
as  the  semi- diameter  of  the  peaumbra. 

To  construct  No.  2  diagram,  take  G  as  a  centre, 
and  with  radius  GB  (2677*r0  aod  GjS  (4622-9^) 
describe  circles  representing  respectively  theumlBa 
and  penumbra  of  the  earth^s  ahadow  at  thediBtaaoa 
of  the  moon,  and  let  G  /3  be  parallel  to  the  equ^or. 
Make  G  G  perpendicular  to  it  equal  to  thedifferenoeof 
declination  of  the  centre  of  the  earth'a  ahadow  and 
that  of  the  moon.  Thus  CG  -  18>  37' 41-2"  N. 
minus  18°  21'  5-7"  N.  «>  16'  35-5"  -  995*5",  and  this 
is  to  be  set  off  to  the  south  of  0,  as  the  moonis 
south  of  the  shadow.  The  hourly  motion  at  the 
moon  from  the  shadow  in  B.A.  ia  36'  16-5"-  2'  344' 
m  33'  42-r  B  20221,  and  thia  most  be  reduced  to 
the  arc  of  a  great  circle  by  multiplying  it  l^  the 
coaine  of  the  moon'a  declination,  or  oy  '94915,  the 
natural  coaine  of  18"  21'.  This  givea,  say, 
1919*25  aa  the  reduced  hourly  motion  of  the  moon 
from  the  shadow  in  B. A.  Make  C  O  equal  to  this, 
and  GP  perpendicular  to  it,  e^ual  to  705*7'', 
which  is  the  moon's  hourly  motion  noithwaids 
from  the  ahadow  in  declination.  Then  the  relative 
hourly  motion  of  the  moon  in  her  orbit  from  the 

ahadow,  or  O  P  -  i/  1919*26«  -t-  705-7»  -  2044-9". . 
Baling  a  line  parallel  to  O  P  through  Q^,  the  moon's 
centre  at  Greenwich  Mean  Time  of  §  in  B.A  we 
have  her  apparent    path   through    the    eaitii's  • 
shadow,  and  a  perpendicular  from  0  upon  hsr 
orbit,  and  meeting  it  at  K,  will  give  the  moan's 
centre  at  the  middle  of  the  ecUpee.    We  now  take** 
a  alip  of  paper,  and  applying  its  edge  to  the  liae 
OP,  mark  off  OP  upon  it,  and  after  dividing  it  intc 
60  equal  apaeea,  traoafer  these  to  the  mooira  orbit,  • 
cauaing  the  point  G  to  read  12  houza  81  spaces  (cr' 
minutes).    Then  with  the  compaaaee  and  toe  moan's ' 
radius  983*5",  we   describe  oirolea,  touching  the 
penumbra  and  umbra  at  tangenta.    The  centres  of 
these  drdea  on  the  moon'a   divided  orbit  wiQ 
obvioualy  indicate  the  timea  of  the  several  pheno^' 
mena  which  mav  be  read  off  by  inspeetion. 

If  conaiderable  accuracy  be  required  we  must 
make  the  following  calculation : — 


GP 


705»7" 


CO 

-i  20°  ir 

And  by  conatruotion  angle  POG  «  angle  GGK 

In  triangle  KCG  right  angled  at  K,  sine  G  «  ^  or 

QK  a  GO  sineG 

c  995-6"  sine  20»  11'  18' 

-  343*55" 

GK  •  GK  -  tan.  G 


1919-25 
18' 


934*34" 


In  triangle  K  G  e  sine  e 

(And  Gc  «  O^  +  )  semi-diameter) 


GK 


934*34" 


C£         5606*4 

-  9»  35*  36" 

934*34" 


Ke--££-^ 

tan.  c       tan.  9°  35'  36 " 


In  triangle  KG E  sine  E 

(AadGE  «  GB  -f   >  semi-diameter) 

KE  - 


5628*1       • 

m    ?^  B    934*34" 
CE    "  3660-  6 

-  W  47'  17" 


GK 


tan.  E 
c  3539*3" 

In  triangle  KGS  sine  S      • 
(Andes  •  CB  ~  )  semi-diameter) 


GK 


934*34" 


1693*6 
33^  28'  59* 

KS  m    ^^    m         934*34" 

tan.  S        tan.  33^  28'  59" 


- 

( 2-848620 
\  3-283131 

9-565489 

- 

/  2*998041 
9-537954 

1 

» 

2*535995 

. 

/  2*585995 
\  9*565489 

« 

2*970506 

- 

/  2*970506 
3-748684 

9*221822 

- 

(2-970506 
\  9*227932 

B 

3*742574 

- 

r  2*970506 
3-563562 

9*406964 

- 

( 2*970506 
9-421585 

3-548921 

- 

r  2*970506 
3*228811 

. 

9-741695 

- 

( 2*970506 
9-820504 

3-150002 

Moon's  relative  hourly  motion  in  orbit  m  2044*9". 

2044*9  :  60min.  :  :    343*55"  :    lOmin.   5aec. 
2044-9  :  60min.  : :  5528*1"   :  162min.  13aec. 


1412*6" 

Then  as— 

2044*9  :  60min. : :  3539*3"   :  lOSmin.  50iee. 
2044*9  :  60min. ;  :  1412*6"   :   41min.  27ieo. 


And     h.  mm.  sec.     h.  min.  sec.  h.  min.  sec 

12  8  45  +  0  10  5  M  12  18  50  Middle  of  eclipse 

12  18  50  -  2  42  13  e  9  36  37  First  contact  ^th  penumbra 

12  18  50  -I-  2  42  13  a  15  1  3  Last  contact  with  penumbra 

12  18  50  -  1  43  50  «  10  35  0  Firrt  contact  with  shadow 

12  18  50+1  43  50  a  14  2  40  Last  contact  with  shadow 

12  18  50-0  41  27  »  11  37  23  Beginning  of  total  phase 

12  18  50  +  0  41  27-13  0  17 End  of  total  phase. 
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_  934-34''  +  983-6'  -  1917-84".  And  2a77-l' 
-  Wn-M-  m  76$-i»~,  mnd  moon's  diun.  b^ 
mkoBid  u  nni^,  w«  hn«  tor  the  magnitnde  of  ths 


N  wjttt  tha  iluidow,  and  for  direct  inutge 

^-(Hf  11'  18-  +  14"  47'  irjl 

■  ^  r  25"  bom  N.  towudi  But  for  Iteglnning. 
I8(P  + 

-M 

Ai  Htara  la  an  ntwlnte  loM  of  light  ia  ■  Inuar 
idhn,  the  timei  of  nlmomeaa  will  tak«  pUoe  >t 
thi  MM  iMtant  at  all  paita  of  the  earth  -whtn  flie 
•(^M  la  vCelbl*.  Oosld  the  tfania  of  oontaot  be 
iKantalyobaerTaditlMT  would  be — ■-  -■ 
dnfl;  Kid    raadilf    dettomining 


writer  of  the  artiolee  In  Xnswbi 
geologiat,  ooadnalTely  ahowa  that  I 
M  what  we  mU  "  faolta."  He  Ind 
themaa  "  tnp-djkaa,"  wbioh  Ur.  Bmi7*r1  ihowa 
they  oeitslnlv  oannot  be.  I  hare  mpportad  thia 
rieir  in  my  letter  abore  rafatiad  to  W  qootuig 
Canon  Webb'a  well-knowD  objeetioa  to  ueir  being 
tnip-dykea,  p.  74  of  the  "  Celeatial  Objeota,"  where 
he  ao  mlj  uyi ;  "  The  ohanoei  againat  ao  general 
and  exact  a  reatoratlon  of  larel,  all  along  each 
mnltipliad  and  moat  inegnlar  linea  of  exponiro 
woala  be  Ineatonlable." 

It  aeama  to  me  that  the  proof  Uutt  the  nya 
oennot  weU  be  dne  to  an;  form  otjttturt  Ii  that  the 
tarmlnationi  are,  *a  a  riile,  ao  branohleas.  On  our 
earth  w«  g«ienlly  find  ttiat  djkea  and  moh  like 
'Korea,  or  ruptnrea  of  Ihaonut,  maeodet  ahoot  and 
.Jtk  repeatedly,  eapedally  near  Ihcdr  tarminatlona, 
liketlMinapotktiTer  and  ita tribnluiaa.  Ithink 
"P.B.A.3.''  wfll  agree  with  m«  th«t  thli  featnte 


atage.     , 

bad  glowed  down  the  rotatioa  to  ita  preaent  apeed, 
the  aa-aUled  eltipaoidal  flonre  arose,  and  aecolfli 
temperature  (in  some  way)  inoreaaad  anffioienlly  to 
cover  the  entire  aarfana  with  laTk  lakea  and  "  dnder 
r{Dg«,"poIeeinclndad?  I  cannot  make  ont  lAat 
aatronomars  eon«ider  aa  the  eeqaence.  Ia  it  A  (1  j 
ellipeoidal  flgnre,  than  (2)TolMnioer»,and(3)tidt] 
era;  or  B  It)  laxa  nirfacing,  (2)  tidal  era,  (3) 
ellipaoidalflgnre;  otC(I)  tidalera,<2)  ellipaoidal 
BgQre,^laTa«nrfadng?  Prootor,  mlui  "Moon," 
pagee  t32-3j  inaiats  on  the  ellipaoidal  flgore,  and  ii 


due  to  Ion 


rattradion 


■the  liquid  ah „ . 

too  rigid  to  yield  qniekly  to  Ion. _    _.  . 

tidal  motion  which  resnlta  again  li  aleadiljr  Blowing 
down  the  speed  of  our  earth's  rotaaon,  and 
eveotiuJly  mil  atop  it  altogether,  a*  the  earth 
has  the  moon'a  rotaliDn.  The  non  •  rotation 
of  the  moon  (in  its  relation  to  our  earth) 
to,  I  take  it,  the  admitted  proof  that  formariy 
there  were  tidee  on  our  aartelUte,  But  (idea,  again, 
are  a  proof  that  the  enter  shall  waa  Uqnid  wAoa  the 
nnoleoa  or  aolid  tody  of  the  globe  waa  too  rigid  to 
jrlsld  to  temetrial  Bt&actiOD,  Mid  too  eold  to  be  ealled 
a  molten  mats.  Now  where  doea  this  elUpeeidd 
flgnra  come  in  f  This  is  the  poiile  whioh  I  haya 
attempted  to  aolve  by  a«nming'that  the  preaent 
~  hmtion  is  doe,  not  to  an  ellipaoidal  flgnra  (a 
■ .,,.  _.  _  . globe),  bnt 
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earth's  ihadow  being 

lis  impombla,  and  for  lb 

the  abore  oaloolatloiis  would  be  ac 


^-Bj^nia  BMond  diagram  by  Mr.  Sang  li  fr 


UTS,  AXD  A  VOZ^OAina  STTBFAOZHa 
HOOVSISIBHT  WITH  LUNAB  TIDBB. 
J»«.]-laKT   thanka    to    "P.E.A.S. 


diitinotly  differentiatea  the  hmw  rayi  from  all 
terreatrial  flasurea,  due  to  ruptnre  of  the  crust.  In 
"  The  TheoiT  of  Lnnai  Snrfiuing  by  Olaoiatlcin," 
Dp,  10  and  11,  I  gave  the  ray  chanctera  as— 1st, 

brflliani^ ;  2nd|  auperfidallty;  and  3rd,  ladialUy. 

bnnohle 

Ujght 

ooniider 


)   add  a  Ith-La 


terminal 


F.B.A.S."  If  aationomenganerBlly 
iie  moon   formerly  rotawd  more 

Sadly  on  its  azia,  and  ha*  ba«D  uowad  down  by 
al  motion  t  An  eis  of  tides  am  ana  to  me  (neoea- 
aarily)  to  imply  a  prolonged  and  moderate,  tp  low, 
eeonlai  temperatuie,  poMiblr  with  polar  oapa,  and 
certainly  with  a  scouring  <a  the  surface  for  ages, 
■nffinjunt    to  femoTe  all  the  sooiia  ^J"^  '^  dnder 


to  extra  densty  of  the  crust  on  onr  side,  of  a 
spheroidal  flgura,  and  bMM  one  compatible  with 
tJdes.  On  Uda  matter  see  letter  32140,  p.  fil, 
"  E.  H."  for  Harah.  What  I  there  pnt  forwatd 
<raa  that  the  present  centra  of  ths  disc  Is  theimsMf 
portion  of  the  lunar  omat,  which  was  dnwn  to  the 
Mooentric  poeition,  after  totatlon  bad  baea  tlowad 
down  by  Udal  frlotton,  and  libratlon  thenoe  est  tn. 
Theframer  "  tidal  equator "  being  now  tndieatad 
by  the  eerisB  of  dicolar  moria  Snbriom,  Sarani- 
tatis,  Criainm,  and  M.  Smythii,  the  remains  of  the 
old  eqnatorial  beltof  solai  inflnenoe,  whidifor  ages 
retarded  the  junction  of  the  "polar  cape,"  lae  Qie 
'  hand  diagram  on  p.  fil. 

-     10,  Sept.  14.  S.  B.  FmL 
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THE  TWO  NEW  PBOBABLT  VABIABLB 
STABS— THB  STBXTOTUBB  OF  THB 
XIIiKY  WAT. 

[82849.]— KnfDLT  allow  me  to  cotreot  an  error  in 
▼our  **  Saentifio  News,"  p.  196,  where  a  quotation 
IB  made  ^m  my  oommunication  to  the  Attronom' 
uehe  Naehriehtm,  The  Moond  of  the  two  yariable 
■tan  U  lUted  to  h6  D.M.  -f  49-3239^,  whereas  the 
red  star  is  distinotly  stated  by  me  to  be  not  only 
not  idsntioal  with  this  star,  but  not  even  in  the 
D.M.  at  all.  The  ted  star,  indeed,  lies  7  seconds 
preceding  and  1*5'  north  of  D.M.  +  493239°.  Since 
my  oommnnication  to  the  A.  If.  both  stars  have 
diminished  in  brightness.  Should  any  of  your 
readers  care  to  look  them  up,  their  places  are : 

;i)  a  m  XXh.  Om.  238.    ^  +  36°  30  5 
])  a  m  XXh.  12m.  56b.    ^  +  49°  36-0 

nirongh  pressure  of  other  work,  I  have  not  been 
able  to  pay  much  attentii  n  to  them ;  but  on  Sept.  29 
the  first  was  found  to  be  only  9*0,  and  on  Oct.  12 
the  second  was  estimated  as  only  10. 

Mr.  Banyard*8  paper,  to  which  "F.B.A..S.*' 
refers  (letter  32810,  p.  175),  is  indeed  a  moat 
interesting  one.  Dr.  wolf  has  kindly  sent  me  his 
latest  photographs  of  the  new  Oygnus  nebula.  This 
one,  using  K  Cygni  as  the  gmde  star,  shows  a 
definite  structure.  There  is  a  circular  lane,  which 
can  be  traced  all  round  the  great  duster.  The 
oentre  is  apparently  void  of  stars,  and  four  rifts 
stretch  from  it  roughly  in  the  form  of  a  cross. 
These  divide  the  structure  into  four  parti,  and  the 
nebula  occupies  the  preceding  edge  of  the  four. 
The  star  streams,  which  are  well  marked,  seem  to 
be  projected  from  68  Cygni  in  the  direction  of 
a  C^gni,  and  another  towards  59  Ovgni.  These 
photographs  seem  to  prove  conclusively :  (1)  That 
the  nebula   and    stars   are    distinctly  connected; 

i2)  That  the  tendency  of  staiB  to  form  into  streams 
I  not  accidental. 
Tow  Law,  Oct.  26.  T.  B.  Bspin. 

NTT  S00BPIONI8— LAMBDA    OPHIUOHI 
—TBST- STABS  WANTBD. 

[32850.]— SurcB  last  writing  I  have  succeeded 
several  times  in  dividing  y*  Scorpionis  with  a  power 
of  80  (on  S^in.) 

I  looked  at  X  Ophiuchi  the  other  night,  and  found 
it  pretty  divisible  with  250.  I  should  say  it  was 
a  very  good  test  object  for  a  3in.  refractor  at  its 
present  opening.  Would  anyone  kindly  say  if 
there  is  a  fate  measure  of  the  components  r  Webb, 
in  *' Celestial  Objects,"  gives  1-6"  in  1877.  It  is 
decidedly  more  open  now,  and  the  position- angle 
ohansed  somewhat. 

I  should  be  much  obliged  if  some  contributor  to 
the  **E.M."  would  give  me  a  few  double  stars 
whose  premni  measures  are  from  1*4"  to  1*6",  as  I 
am  anxious  to  test  my  telescope  thoroughly  for 
definition.  It  ii  by  a  maker  whose  name  1  have 
never  seen  mentioned  in  the  ''E.M.,"  Messrs. 
Aronbergs  and  Co.,  of  Liverpool,  and  seems  to  me  to 
be  of  high  excellence.  Light-grasping  tests  I  do 
not  want,  as  the  object-glass  is,  as  I  before  men- 
tioned, somewhat  obsourM  by  a  fungoid  growth. 
I  have  seen  the  eomu  to  Vega  pretty  steadOjr  on 
some  nights,  but  generally  only  by  averted  vision. 

As  Barbados  ii  in  N.  lat.  13°  there  will  be  a  good 
choice  of  stars  in  either  hemiiphere.  Staj'sbdow 
6th  magnitude  will  not  be  much  use.  What  I 
should  like  would  be  a  5th  magnitude  star,  with 
equal  components,  about  1*4"  apart. 

T.  P.  Batteraby,  Oapt.  B  A.,  F  B.A.S. 

Barbados,  October  5. 


BBILLIAKT  MBTBOB,  11th  OOTOBBB. 

[32851.1— This  large  and  brilliant  meteor  was 
observed  here  at  about  6.5  p.m.,  local  time.  To 
one  observer,  Mr.  J.  Coghlan,  it  appeared  almost 
due  east,  at  an  altitude  of  about  45°.  It  tailed  off 
to  the  south-west,  passing  below  Jupiter,  and 
leaving  a  long,  continuous  streak  of  light,  until  it 
almost  reached  the  horizon.  He  informs  me  he  was 
looking  at  that  put  of  the  sky  when  it  appeared, 
and  describes  it  to  have  been  **  as  large  as  the  head 
of  a  drum.'*  Estimated  duration  of  course  four 
seconds;  angle  from  appearance  to  diBappearax?ce 
90°  to  100°.  long  path. 

Mr.  W.  £.  L^Estrange  Dnffin,  county  surveyor, 
Waterford,  kindly  writes :— "  I  aaw  it  at  about 
6  p.m.  It  travelled  slowly,  and  I  computed  it  to 
be  in  sight  between  eight  and  ten  seconds.  It  left 
a  bright  trail,  which  varied  between  blue  and  red 
in  colour.  The  nucleus  of  the  meteor  before  and 
when  it  disappeared  was  a  bright  blue,  and 
appeared  to  tnvel  in  a  plane  almost  parallel  to 
that  of  the  horixon  from  north  to  souui  towards 
Juniter,  which  was  visible  at  the  time.  The  alti- 
tude was  nearly  that  of  Jupiter,  close  to  which  it 
was  when  it  disappeared." 

I  should  like  to  see  the  radiant,  height,  path,  &e.. 
of  this  meteor  computed,  and  should  m  very  pleased 
if  some  of  our  English  observers  could  give  further 

tfticulars.    Was  it  an  arietid  ? 

Dublin,  Oct  24.  W.  H.  MlUigan. 


SOLAB  LIOHT. 

[32852.  J— At  a  meetinff  of  the  Royal  Academy  of 
Soenoe  of  Belffinm,  held  on  the  16^  of  December 
last,  the  President,  J.  S.  Stas,  read  a  paper  entitlsd 
*'De  la  Nature  de  la  Lumiere  solaire,"  in  which 
occurs  the  following  paragraph  :— 

"  Avant  de  oontinuer,  je  dois  dire  (}ue  dans  son 
magniflque  m^moire  sur  1*  Eclipse  solaire  totale  du 
29  aoiit,  1886,  le  Dr.  Schuster  se  demande  toutefois 
san  oondure,  si  des  d^diarges  ^lectriques  sont  la 
cause  de  la  luminosity  ooronal.  Dupuis  onze 
ann^  Tezp^rience  m*a  oonvatncu  que  la  lumiire 
solaire  pent  £tre  attribute  &  des  decharges  <lec- 
triques  diinqitives.  Les  details  dans  lesquels  je 
viens  d*entrer  et  les  faits  ^ue  me  restent  k  ezpooer 
n'ont  qu'on  seul  but,  celui  d'essayer  de  d^montrer 
que  toutes  les  raies  solaires  proprement  dites  sont 
exclu9W§ment  oelles  qu*on  observe  aveo  ses  decharges 
^lectriques  disruptives,  satur^  de  corps  terxestres, 
et  nuliement  ceiles  qu*on  constate  dans  I'espaoe 
spectral  des  spectres  calorifiques,  en  un  mot,  que 
noiu  somnus  eelairia  par  de  la  lumiere  eleetrique 
dieruptive.** 

May  I  ask  whether  this  P^P^  ^^^  ^'^"^  <^°^~ 
mented  on  in  any  of  the  Eogush  science  papers, 
and  if  so,  which?  or,  further,  for  the  opinion  of 
*'F.B.A.S."  or  some  of  your  astronomical  readers? 

Neville  Holden. 


BAJDIATBD  AND  BBFLBCTBD  DABK 
BATS  OF  HBAT.  —  TEBBBBTBIAL 
OBATBB  -  BINOS.  —  JOVIAN  LATI- 
TUDES. 

[32853.]  — MAYloncemore — Ihopefor  the  last  time 
—trespass  on  your  space?  I  am  afraid  "  F.B.A.S.," 
in  letter  32582,  has  mistaken  the  point  of  the 
question  I  asked.  I  knew  that  a  plate  of  glass  was 
used  to  cut  off  the  dark  heat  rays  from  those  of 
shorter  wave-lengths,  but  I  did  not  quite  under- 
stand how  a  distmction  was  made  between  dark 
rays  of  radiant  heat  and  those  of  the  same  wave- 
lengths rejlecied  to  us  by  the  moon.  The  latter 
body  of  course  receives  ra^  of  all  wave-lengths 
from  the  sun ;  and  I  imagine  there  is  no  reason  to 
suppose  it  incapable  of  r^eoting  the  longer  waves, 
seemg  that  it  possesses  no  atmospheric  covering. 
Consequently,  even  if  it  does  radiate  a  measurable 
amoimt  of  heat,  it  also  rfjleete  dark  heat  rays  to  us, 
and  the  latter,  being  of  the  same  wave-lengths  as 
the  former,  would  be  stopped,  equally  with  them, 
by  the  ^lass  plate.  How,  then,  can  the  two  lands 
be  distmgniuied  from  one  another  ?  In  the  notice 
of  Prof.  I<angley*s  work,  given  in  the  Observatory 
for  September  1890,  he  is  said  to  find  two  distinct 
heat  maxima,  one  due  to  radiant  and  one  to  reflected 
heat;  so  that  he  evidently  distinguishes  between 
them  in  some  way.  Again,  from  the  account  given 
on  page  205  of  Proctor's  "  Moon,"  it  would  seem 
that  Lord  Bosse  regarded  the  high  percentage 
stopped  by  the  glass  as  a  proof  that  a  portion  of  tlie 
moon's  heat  ii  radiant  and  is  not  all  of  it  reflected. 
But  then  it  is  very  evident,  from  Mr.  Peal's  letter 
32383  (p.  314),  that  Prof.  Boys  does  not  agree  with 
Lord  Bosse  in  this  respect,  and  attaches  no  import- 
ance to  the  great  prepondwance  of  dark  rays  in  the 
total  quantity  we  receive  from  the  moon. 

I  was  glad  to  see  letter  32584  from  "  Hammer," 
and  I  hope  to  be  able  before  long  to  read  the  book 
he  refers  to.  I  find  it  stated  in  Webb's  *'  Celestial 
Objects "  that  craters  in  Java  and  the  Sandwich 
Islands  afford  some  analogy  to  those  on  the  moon. 

In  connection  with  the  oiagram  of  Jovian  lati- 
tude and  longitude  lines  given  b^  Mr.  Freeman  on 
p.  549,  perhaps  the  following  httle  table  may  be 
found  useful.  It  gives  the  Jovian  latitude  (0),  oor- 
responding  to  distance  (y),  the  latter  being  mea- 
sured from  the  oentre  of  the  disc  towards  either 
pole  and  expressed  in  terms  of  the  polar  radius, 
the  compression  being  taken  as  ^. 


y--l,0  =  6  4°;  y. 
y--3,  0  =  16-6°;  y=i-4,0 
y«-6,  ^»35-2°;  y  =  -7,  ^ 


•2,  0*10-9'; 

.22  3°;  y 
42  6°;  y. 


.•5,0-28-6°; 
•8,0=51-4°. 


From  the  above  table  the  approximate  latitudes 
of  belts  shown  on  drawing  of  Jupiter  may  easfly 
be  ascertained.  A  correction  should  be  applied  to 
allow  for  the  elevation  of  the  earth  above  tne  plane 
of  Jupiter's  equator ;  but  this  is  never  very  large, 
and  at  present  is  about  1-6°.  Latitudes  answermg 
to  intermediate  valuBs  of  y  can  easily  be  found  from 
the  following  formula : — 

Log  tan  0Blog  y  -  (0.0263289  +  ^  [log  (1 4y)  + 

iog(i-y)l 

Adelaide,  S.A.,  Sept.  22nd,  1891.         B.  P.  S. 

POWBB  OF   EYBPIBOBS. 

r32854.]— Beoabdxno  Captain  Battersby's  inter- 
esting letter,  Ko.  32812,  p.  176.  He  remarks  at 
being  able  to  use  a  power  of  250  on  his  3|in.  o.g. 
I  should  like  him  to  state  whether  if  this  is  nil  own 
estimate  of  the  power  of  the  eyepiece  or  an  opti- 
cian's. I  have  no  doubt  he  is  aware  that  opticians 
over-state  the  power  of  eyepieces.  As  BIr.  Denning 
puts  it,  in  '*  Telescopic  Work  for  Starlight 
Eveniags  " :  — **  It  seems  to  be  a  fashionable  imposi- 


tion on  the  part  of  optiGians  to  over-state  naai- 
fving  powers.  Eyepieces  are  usually  advertisMst 
double  their  true  strength." 

My  own  experience,  which  is  not  verf  eKtoMift. 
is  that  eyepieces'  powers  are  stated  tot  be  about  t 
too  great. 

I  find  that  90, 120,  and  150  are  the  usosl  pow«s 
I  can  use  to  good  purpose  on  Jupiter  on  my  5ia« 
o.g.  of  the  finest  dennition.  The  above  powvi 
were  advertised  as  being  120,  170,  and  225  n- 
spectively. 

I  hope  Captain  Battersby  will  write  some  ntat 
of  his  interesting  letters;  am  sure  that  telsKopit 
performances  in  a  foreign  land  will  be  greedilj  mi 
oy  the  astronomical  readers  of  the  "  E  JL" 

Aroturai. 


INOT7BATOB8. 

[32855.1— FoLLOWDra  up  the  letter  of  Oct.  Ii 
(p.  178),  I  reproduce  a  device  which  appsaied  is 
the  number  for  October  30th,  1885,  from  the  pea  of ' 
**  Backwoodsman,  B.  C,"  a  signature  which  implia 
that  the  writer  has  not  too  many  opportonitiei  of 
obtaining  those  little  (sometimes  necessary)  thing! 
which  can  be  so  readily  piooared  in  any  of  our 
towns.  The  illustration  shows  a  '*  regolator,"  ssl 
perhaps  when  our  friend  sees  that,  he  will  givesom* 
account  of  his  experience,  and  state  what  suoosm  ht 
has  had  in  his  cUma^e.  "  Baokwoodsman,  B.  C," 
wrote:  **Qti  a  tinsmith  to  make  a  oTiindriod 
heater  and  oiroulating  ooil,  as  shown  at  Figi.  I 
and  2.  The  heater  is  14in.  high  and  lOia.  is 
diameter,  and  shoidd  be  made  out  of  galvsaiied 
sheet  iron  or  extra  heavy  tin  plates,  seams  weS 
riveted  and  soldered,  enos  stayed  with  an^-irom 
or  stay-rods  of  Ain.  iron  runnixig  through  each  hes4 
and  from  top  to  bottom,  ends  of  rods  being  rsdooed 
so  as  to  form  a  shoulder  against  which  the  headisrs 

C'  ed  and  riveted  smoothly,  and  head  .of  liTst 
ed  in  solder  to  insure  its  Ming  airtight.  Eight 
rods  arranged  in  a  circle  of  6in.  diameter  oonom* 
trie  withheads.  The  flue  stays  the  oentre.  Thi 
coil  may  be  made  of  charcoal  tin  plate.  The  ims& 
tubes  are  ^in.  inside  diameter,  and  the  large  onM 
l^in.  diameter  inside.  The  coil,  or  rather  gridiron, 
will  be  32in.  long  from  A  to  B,  and  26in.  wide  from 
front  to  back,  outside  measurements.  The  retnn 
pipe,  carrying  the  cooled  water,  must  be  made 
with  two  elbows,  so  as  to  enter  heater  at  bottom, 
or  nearly  so.  The  mode  of  circulation  will  resduy 
be  seen.  Twelve  or  fourteen  ^in.  tubes  with  l^ia. 
spaces  between  will  radiate  sufficient  heat  to  ksep 
the  eggs  warm,  and  the  temperature  can  be  rega- 
latod  by  utilising  the  expansion  of  water  contsmsd 
in  heater  and  gridiron,  if  these  are  made  strong 
and  watertight.  See  they  are  tested  before  bozmg 
them  in.  The  regulator  shown  at  C  (Fig.  1)  is  a 
pieoe  of  fin.  iron  gaspipe,  screwed  into  a  flsnge  sk 
one  end,  which  is  riveted  and  soldered  to  thatoD 
of  heater ;  at  the  other  end  is  soldered  an  inverted 
tin  cone,  the  base  of  which  is  5in.  in  diameter.  Ai 
the  heater  and  coil  aro  filled  through  the  rsgolatv 
pipe,  a  fin.  hole  must  be  cut  in  base  of  cone,  asd 
over  this  solder  a  brass  flange,  into  which  is  screwed 
(to  dose  the  hole  after  fflling  up  with  water)a 
brass  plug,  pointed  at  shown  at  d  (Fig.  1).  The 
standard,  s  (Fig.  1),  is  a  |  bolt,  slotted  to  nonn 
lever  ff  at  ita  upper  end,  and  screwed  into  a  flnge* 
which  is  in  turn  secured  by  wood  screws  to  inns 
as  shown.  By  boring  a  hole  through  woodwon. 
the  standard  can  be  turned  up  or  down  to  a  hagU 
suitable  to  height  of  regulator.  Through  a  f  »<m 
the  free  end  of  lever  ff  is  pasaed  a  wire  rod 
(threaded},  r,  having  a  nut  that,  being  screared  op 
or  down,  lengthens  or  shortens  the  distance  betweon 
the  two  levers  y  and  A,  the  latter  one  haripg 
attached  a  segment  of  a  toothed  wheel,  the  radius 
of  which  is  equal  to  the  distance  between  fuleraa 
or  point  of  suspension  and  the  outer  edge  of  ttis 
teeth.  A  small  weight  of  5oz.  or  60s.  may  re^mie 
to  be  attached  to  the  lever  A  at  the  end  nMmng 
connecting-rod  r  to  overcome  any  stifEness  of  tas 
apparatus  that  turns  up  or  down  the  lamp-wiok.' 
The  rod  r  is  inclosed  in  a  tin  tube,  where  it  pMSH 
through  the  sawdust  packing  (see  Fig.  !)•  ™ 
bibcock,  shown  at  b,  is  for  the  purpose  of  drawmg 
off  the  water  when  mcubator  is  no  longer  requiw- 
Ai  WW  water  is  poured  down  tubes  into  dim* 
resting  on  giidiron  radiator  for  the  purpose  ^[/^ 
plying  moisture  to  air  in  egg-chamber.  t»*  r  J» 
ventiUting  tubes,  fresh  air  hSnst  admitted  over  ths 
top  of  gndiron,  as  shown,  and  the  vitiated  air  a 
withdrawn  in  the  direction  shown  by  irrows  up  c . 
There  wiU  be  required  two  sets  of  these  ventOatiDg 
tubes  at  each  end.  They  are  not  all  >^^.i^ 
sketch,  so  as  to  avoid  confusion.  At  t  is  shown  us 
thermometer,  which  is  arranged  to  e«»P'*j7 
operator  to  examine  the  temperature  of  the  91^ 
drawer  without  opening  it,  and  so  chilling  the  eg^ 
if  opened  too  often.  A  tin  tube  turned  ovtf  • 
Uttte  at  the  ends,  when  in  position  to  ■«>«•"• 
and  prevent  the  sawdust  getting  into  egg-chamosr, 
holds  the  thermometer  in  place  at  its  ^PP^^^' 
and  a  similar  tube,  but  much  shorter  iu  the  onsi« 
pieoe  jp,  which  is  a  pieoe  of  lin.  timber  4in.  WM, 
extendbg  (but  not  so  shown  in  Fig.  1 )  to  ioj  «r  "* 
flush  with  the  top  of  drawer  sli£s.  Thetherjo- 
meter  itself  must  be  inclosed  in  a  tube  jut  m^ 
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Mooghjto  tUde  eanly  and  fit  tnngly,  the  tube 
pHBDg  thzon^h  Mwdoflt  paddng,  and  the  Bmaller 
OM  in  oraeB-pteoe.  Where  the  mercuzy  is,  the  tube 
■eat  away  so  aa  to  ahow  the  temperatore  recorded, 
ttdaalowasthAlmlb. 

Where  the  tabe  paMee  throagh  the  egg-drawer, 
it  ii  nmoiinded  and  inclosed  by  a  funnel-shaped 
tabs ;  the  lower  and  straight  put  is  same  size  as 
thi(lincroas-i>iece^  and  mutt  not  project  below  the 
M  of  slats  in  egg-drawer ;  the  flange  is  to  taok 
ft  to  the  date  of  xSit  egg-drawer,  and  the  oonioal 
prt  is  to  keep  the  eggs  from  rolling  under  Uie 
■BRBooieter  tube  when  ttie  thennommer  is  iHth- 
tewB,  and  is  made  thus  to  allow  of  the  bulb  being 
opQssd  to  air  in  egg-drawer.     The  bulb  mun 

abe  leiTsI  with  top  of  egss,  and  the  upper  end 
1  with  a  flat  oover  and  finger-piece,  by  which 
V  MB  he  rsmoTed.  The  thermometer  thus  arranged 
flB  bs  examined  at  any  hour,  day  or  night,  wi&out 
ft*  nsoasrity  of  opening  the  eg^-drawer.  and  it 
iMb  the  egg-drmwer  when  in  position,  ouIt  takes 
•yths^aoe  of  one  egg,  and  cannot  be  broken  by 
yupg  or  doting  dnwer  if  it  is  removed  fully 
Mora  trying  to  open  the  drawer.  I  broke  quite  a 
nahar  of  egga  infore  I  devised  the  oroas-pieoe 
Ut.  The  eg^  (Fig.  3)  drawer  is  32in.  wide  and 
JB*  loogi  inade  measure,  by  Sin.  deep,  excluding 
■snppoiting  data;  it  ought  to  be  doTetailed  k 
fticoBBeis.  Over  this  is  stretched  very  tightly  a 
pnof  8oa.  duddng  or  strong  safl-doth,  and  over 
w  inin  axe  nailed  the  slats,  lin.  square,  to  keep 
thi  dqOi  from  beUying  when  the  eggs  are  placed 

ait-one  dat  at  eadi  end  wonang  on  the 
« lUdes,  as  shown  in  Fig.  1.  The  measnre- 
■■diabore  given,  give  the  sue  of  that  part  oon- 
w«  the  egss  only.  The  sides  are  32in.,  plus 
gftticknass  of  ends,  and  the  ends  are  20in.,  plus 
^«Bof  sides,  and  6in.  or  Sin.  of  packing  space, 
{B«Fig.3.]  Theegg-diamberoontamingthegxid- 
gs,  isdistor,  and  egg-drawer,  &o.,  is  ma&  to 
vcloie  only  the  part  of  egg-drawer  holding  the 
jBi,  flis  sawdust  packing  bemg  left  out  as  it  were, 
nf  chamber  wilf  be  about  16in.  or  16iu.  high,  a 
wwBsr  inside  than  the  outdde  of  egg-drawer, 
oiBdiBg-the  packing  space.    In  the  front  of  the 


■wily  sn  opening  4m.  oeep  and  the  width  of  egg- 
?y  outnde  is  cut  abons  Sin.  from  the  top  to 
jwegg-drawer ;  between  this  opening  in  chamber 
III  IM  ontads  casing  inclosing  sawdust  packing,  a 
"vtooit  be  made,  tnxough  which  the  egg-drawer 
"J^ttdyslid;  thisisto  keep  the  sawdust  from 
2||*gsaiODff  the  eggs,  when  opening  or  shuttmg 
2**  Hue  all  the  necessary  holes  for  hot  and 
2!L?^  tubes,  ventilating  tubes,  water  and 
~^     tubes,  &o.,  in  eggchambw,  before 


proceeding  to  indose  the  packing  space,  which 
ought  to  be  at  least  6in. ;  8tn.  would  be  better  all 
around  e^-diamber  and  heater. 

The  gndiron  is  hung  at  its  free  end  by  wires 
passing  through  top  of  chamber.     In  putting  on 
this  top  use  jointod  lumber,  or  else  cover  it  over 
with  paper,  to   stop  the  sawdust  working  into 
chamber,  and  use  screws  instead  of  nails :  they  are 
easier  to  get  out  if  yon  require  to  get  at  the  water 
dishes,  or  to  repair  a  leak  in  griduon,  &o.    This 
win  also  apply  to  the  outer  casing.    The  legs  fif 
not  set  on  a  beiioh^,  if  continued  as  comer  posts  to 
top  of  outer  casmg,   would  add  greatly  to  its 
strength ;  make  them  about  as  long  as  ordinary 
table  legs:   you  will  have  less  stoopinff  to  do  in 
trimming  lamp,  which  must  be  attendea  to  daily. 
To  get  ue  largest  amount  of  heat  and  economise 
oil,  I  make  a  tm  chimney  like  that  shown  at  e.  Fig. 
1 ;  tlus  fits  the  lamn  exactly  the  same  as  a  glass 
one,  and  is  surrounoed,  excepting  at  the  bonom, 
which  projects  into  the  liunp  box,  with  water.    Hie 
lamp  is  pushed  up  this  projecting  ooUar,  and  is  held 
or  supported  "b^  blocks  of  wood.    To  the  disc  of  the 
spindle,  to  whush  is  attached  the  whed  or  wheels 
for  raising  or  lowering  the  wick,  solder  a  brass 
whed  about  fin.  in  diameter,  havixii^  t^thaams  iize 
as  toothed  segment  on  lever  A,  with  whidi  they 
engage.    The  spindle  is  Tery  apt  to  give  a  little 
wMn  the  movement  of  lever  h  Is  reversed  by  the 
regulator,  instead  of  turning  the  wick  up  or  down 
at  once.    To  remedy  this  fix  the  lamp  in  a  block  of 
wood  secuxdy,  and  let  the  spindle  project  through 
the  brass  wheel,  and  fit  into  a  bearing  in  a  staadaid 
inserted  in  block.    The  lamp  box  must  not  be  shut 
up  tight ;  it  is  better  to  leave  the  front  open.    As 
shown  in  Fig.  1,  the  flue  is  removable.   An  opening 
in  bottom  of  heater  is  left  large  enough  to  insert 
the  flue  or  chimney.    To  this  opening  is  soldered 
mtide  heater,  a  brass  or  iron  flat  ring  with  opening 
same  size  as  hole  in  heater.    Four  or  five  holes 
must  he  drilled  or  pundied  throush  both  to  admit 
bolts  being  placed  with  the  hioat  intide  heeler, 
putting  a  rubber  gadset  under  each  bolt-head  to 
prevent  leakage.    A  tin  or  brass  fiange  is  soldered 
to  base  of  diimney,  and  is  of  sudi  a  size  that  it  will 
not  allow  the  chimney  to  be  pushed  through  the 
ring. 

Between  this  flange  and  bottom  of  heater  ib  a 
rubber  gasket  pierced  with  holes  to  allow  passage 
of  bolt^  as  is  also  the  flanse.     If  the  bolts  are 

r ire-shanked,  and  the  holes  in  indde  ring  are 
Bouare,  tb^will  oome  apart  more  easfly^at 
least,  tney  won't  turn  in  the  nolea,  as  rusty  bolts 
sometimes  do.  Put  on  the  nuts  and  screw  up^  tight. 
A  little  blacklead  on  both,  or  only  one  side  of  I 


gasket,  will  ffedlitato  removal.  The  top  of  flue, 
which  should  be  about  l|in.  diameter,  is  soldered 
inside  a  brass  flange  (see  Fig.  3).  threaded  on  its 
vertical  part  outride.  The  flange  oeing  larger  than 
the  hole  in  top  of  heater,  prevents  flue  from  going 
too  far  through.  Slip  a  rubber  gasket  over  flange 
before  inserting  up  through  bottom  of  heater,  and 
when  in  podtion  screw  down  the  nut  over  vertical 
part  of  flange,  and  it  phould  be  watertight  remov- 
able at  will.  The  upper  flue  /  is  then  slipped  in 
snug,  and  need  not  be  sddered. 

*rDB  tubes  in  flue  are  seven  in  number.  One  in 
the  centre  is  conical,  the  upper  opening  being  not 
over  ^in.  in  diameter,  and  bottom  |in. ;  the  other 
six  are  placed  in  a  orde  round  it,  and  are  |in.  in 
diameter.  The  upper  fluea,  on  leaving  smoke-box, 
converge  before]  entering  brass  flange.  I  think  this 
is  aboin  as  dear  as  I  can  make  it  without  taking  up 
too  flinch  of  your  valuable  space. 

Now  for  instruction  to  work  it.    Fat  in  throng 
regulator,  after  removing  brass  plug  d,  as  much  hot 
water  at  i5(f  Fahr.  as  will  oome  to  top  of  regulator 
cone,  tilting  the  incubator  once  or  twice  by  raising 
the  lamp-box  end  to  allow  the  air  oontainedfin  grid- 
iron raoiator  to  Moajpe,  and  insure  the  drculatioa 
of  the  water.    Let  it  tthe  regulator)  stand  open 
until  the  temperature  in  egg-drawer  rises  to  98" 
Fahr.    Place  the  lighted  lamp,  not  fullv  turned  up« 
in  podtion,  and  allow  it  to  remain  five  hours  to 
heat  the  sawdust  packing  and  woodwork,  which, 
by  the  way,  must  be  pretty  wdl  seasoned.    Fili 
up  the  regulator  tube  and  cone  level  fitU  of  water 
at  the  expiration  of  the  five  hours,  and  if  the 
temperature  of  drawer  does  not  exceed  100°  Fahr., 
or  fall  bdow  99"  Fahr.,  screw  on  the  brass  plug 
very  tight,  connect  the  two  levers  g  and  h  by  the 
rod  r,  and  with  the  nut  bring  the  weight  of  train 
of  levers,  rod,  and  small  weight  to  bear  on  point  of 
plug  (f,  takmg  care  not  to  turn  down  the  lamp  too 
mudi  m  doing  sa    See  that  tap  b  is  tight,  cover 
over  the  openings  of  tubes  ww  tf>  water  dishea,  but 
leave  venwator  tubes  open.    Put  the  thermometer 
in  its  tube,  and  run  tne  incubator  without  egos 
about  48  hours.    Exaitiihe  the  thermometer  honm 
during  the  day,  recording  the  temperature.    If  it 
keeps  at  a  set  teuDperature,  put  in  200  or  220  eggs 
from  aeUeted  fowls  if  you  dedre  a  large  out-turn  of 
chicks.    Fill  up  water  didies,  of  whidh  there  should 
be  four,  and  attend  to  them  daily,  as  insufficient 
moisture  >oauses  many  eggs  to  fvl  to  hatdi.    For 
ih»kr8t  week  a  temperature  of  104"  to  10d"won*t 
hurt  the  eggs,  or,  for  a  short  time,  108"  Fahr. : 
higher  than  that  generally  proves  fatal.     For 
the  second  or  thkd  week  ue  heat  must  be  kept 
doum  to  103  or  102,  as  anything  causes  the  young 
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chicks  to  become  feyeriah  and  die  i^  the  shelL 
Tom  your  eggs  daily,  and  when  yon  uke  out  the 
drawer  put  a  piece  of  wood  in  opening  to  retain 
the  heat  in  egg- drawer  chamber.  At  the  end  of 
the  fourth  or  fifth  day  examine  the  eggs  and 
remoTe  the  transparent  ones :  this  will  gi^e  more 
room  to  turn  the  rest.  Open  the  drawer  as  seldom 
as  possible,  particularly  on  the  last  two  days  of 
incubstion. 

With  good,  strong,  healthy  parent  fowls  the  eggs 
will  hatoi  out  as  well  as  under  a  hen,  and  need  no 
assistance  if  due  regard  is  paid  to  heat,  moisture, 
and  ventilation. 

When  the  younfp  chicks  come  forth,  open  the  egg- 
drawer  and  dose  it  yery  carefully,  or  you  will  kOl 
some  of  them. 

Let  them  remain  untQ  quite  dry,  and  do  not 
open  the  egg-drawer  oftener  thui  two  or  three 
tmies  (if  you  desire  success)  on  tlu  la$t  day.  For 
the  Jlrtt  week  the  young  chicks  require  a  tempera- 
ture of  at  least  98^  Falv .,  or  they  wiU  crowd  oyer 
each  other  or,  rather,  under  each  other,  and  the 
8trong|eBt  chicucs  thus  get  smothered.  For  an 
artificial  mother,  get  a  nlyanised  iron  tank,  40in. 
square  and  about  Gin.  deep,  place  it  in  a  box  6in. 
Itfger  and  deeper  all  aroimd,  first  putting  6in.  saw- 
dust in  bottom,  so  that  the  tank  will  come  about 
lin.  below  top,  then  fill  all  round  with  sawdust. 
coyer  it  oyer  with  a  board  floor,  tongued  and 
grooyed  to  preyent  the  dry  earth  which  must  be 
strewed  oyer  it,  from  working  below.  A  pipe  to 
draw  off  cool  water  from  bottom,  and  one  to  replace 
it  with  hot  water  at  the  top  must  be  provided. 
Make  a  shallow  box,  40in.  square  inside  and  6in. 
deep ;  but  on  two  sides  cut  away  one  half  the  depth, 
nail  on  a  bottom,  and  turn  it  upside  down  over 
tank  box  floor.  This  will  leave  an  opening  on  each 
side  3in.  high,  which  must  be  coveied  with  a  cur- 
tain slashed  eveiy  inch.  If  two  or  three  thicknesses 
of  old  blanket  can  be  got,  it  will  answer  very  well. 
Throw  about  l^in.  deej^  of  fine  dry  earth  over  ^e 
floor  to  absorb  the  moisture  from  their  droppings 
before  turning  the  box  over  the  floor.  To  venulate 
it  an  inch  tin  nipe  is  carried  under  the  floor  and 
over  the  tank,  tne  ends  both  being  Ictf  t  open  and 
the  ^pe  long  enough  to  go  across  the  tank  and 
packmg  space  to  the  outside  of  box  communicating 
with  the  cool  fresh  air,  which  is  soon  warmed  by 
heat  from  tank  and  ascends  through  fin.  verticiu 
tubes,  passing  through  floor  and  to  nearly  top  of 
box.  Six  of  these  tubes  will  supply  enough  nedi 
air,  and  the  vitiated  air  passes  out  under  bottom  of 
curtains.  If  you  draw  \wo  or  three  bucketfuls  of 
water  from  the  tank  every  evening,  and  perhaps 
morning,  when  the  day  is  cold  or  wet,  and  replace 
it  after  heating  it  to  boiling  point,  that  wiU  radiate 
snificient  heat  to  maintain  a  temperature  of  98° 
Fahr.  24  hours.  As  the  d&icks  get  Mder  reduce  the 
heat  after  second  week  gradnuly,  until  the  6th. 
when  they  will  no  longer  require  artiflcial  heat,  but 
may  be  allowed  to  remain  under  brooder  until  eight 
weeks  old,  when  tiiey  should  begin  to  perch.  If  the 
brooder  can  be  placed  on  a  dosely-out  graas  patch 
'  and  the  young  chicks  fenced  in  and  weU  protected 
from  vermin,  supplied  with  good  pure  water  and  a 
little  flne  gnvei  or  broken  japranite,  they  will  do  as 
well  without  a  mother  as  with  one ;  but  th^  make 
infinitely  more  noise,  and  will  drive  a  nervous 
person  into  a  lunatic  asylum.  If  they  get  diarrhoea, 
remove  itom.  brooder  and  give  one  drop  Browne's 
ehlorodyne  in  one  teaspoonful  warm  water  (one 
half  of  this  is  a  dose  ror  a  week-old  dbick)  every 
three  hours,  and  keep  warm  and  dry ;  two  doses 
always  and  invariaUy  cure  the  worst  cases  if  taken 
in  time.  If  ver^  bad,  give  few  drops  of  castor  oil 
flrst.  and  in  two  hours  give  a  snuul  piece  of  dry 
chalk,  and  the  ehlorodyne  one  hour  after.  To  raise 
them  successfully  they  must  be  kept  warm,  dry,  and 
daan. 

To  overcome  an  extra  amount  of  friction  at 
certain  points  of  the  revolution  of  wheel  turning 
up  lamp-wick.  I  substituted  a  pair  of  small  brass 
rollers,  slightly  fluted  for  the  star-shaped  wheels 
usually  employed,  and  find  them  a  great  improve- 
ment. The  roller  with  short  journals  (see  fMg.  6) 
fits  in  slotted  bearings,  and  is  nressed  slightly 
towards  the  other  one  by  a  thin  spnng  at  eadi  ena. 
A  small  piece  of  watohspring,  one  end  soldered  to 
lamp,  and  the  free  end  pressing  against  journal  I 
used  for  springs. 

If  I  could  have  procured  pure  theet  rubber  I 
would  have  made  a  regulator  thus.  In  place  of  the 
cone  G  on  regulator-pipe,  screw  or  solder  a  shallow 
brass  cup  having  a  screw-thread  cut  on  the  outside ; 
on  the  top  of  toe  cup  nlace  a  rubber  disc  over  thia 
screw,  a  cap  having  a  shoulder  inside  to  fit  over  the 
edge  of  lower  cup,  to  secure  a  tight  joint  with 
rubber  disc.  Inside  the  cup,  and  resting  on  the 
rubber  is  a  piston,  the  rod  of  which  passes  through 
a  hole  in  the  centee  of  cup,  and  eneages  the  under- 
side of  lever  g,  I  fancy  the  rubber  disc,  being 
more  elastic  than  the  tin  base  of  cone  0,  it  would 
act  Quicker,  and  the  strain  on  heater  and  pipes  is 
much  less.  A  sketch  of  this  is  given  at  Fig.  6.  If 
any  of  your  readers  act  on  this  suggestion,  I  hope 
they  will  say  how  it  answers.  When  you  trim  the 
lamp,  always  let  it  stand  a  few  minutes  beforo  re- 
placing, or  it  will  blaze  up  too  High.  Tumit  down 
10  ai  near  the  same  height  as  it  wis  when  yon 


romovedit.  If  you  have  occasion  to  remove  the 
lamp  for  mora  tlian  an  hour,  you  must  open  plug  d 
to  allow  the  air  to  enter  as  the  water  cools,  or  some- 
thing will  collapse,  and  the  heater  will  no  longer  act 
as  a  regulator.  About  a  gallon  and  a  half  of  oil 
will  run  the  incubator  three  weeks  if  kept  in  a 
moderately  warm  room.  The  temperaturo  of  room 
affects  the  consumptibn  of  oil.*' 

Hen,  then,  you  have  two  designs  which  are 
within  the  capacity  of  any  intelligent  mechanic  to 
construct,  wmle  at  the  same  time  he  may  see  points 
at  which  these  incubators  could  be  improved.  If 
that  should  be  the  case,  I  hope  he  (or  they)  will 
send  the  suggestions  on  as  promptly  as  possible.  If 
I  find  any  mora  designs  worth  reproducing,  I  will 
continue  the  subject.  Incubana. 

IKOXTBATOBB. 

[32856.1— Now  that  the  incubator  discussion  is 
gomg  on  I  should  like  to  ask  one  or  two  questions. 

Ist.  Gould  the  hot-water  pipes  in  a  greenhouse 
be  made  to  supply  the  heat  to  an  incubator ;  if  so, 
would  someone  landly  say  if  thero  are  any  such  in 
actual  work  ?  I  fancy  many  an  amateur  with  a 
small  greenhouse  hot-water  apparatus  would  like 
to  know  how  to  hatch  chicks  with  the  same. 

2nd.  The  hot-water  tank  incubator  described  on 
page  179 — could  this  be  made  on  a  smaller  scale, 
say  one- third  size,  would  it  still  maintain  the  heat 
the  same  as  the  larger  one,  or  would  it  reqnure  hot 
water  oftener  P  X.  7.  Z. 


80IEKTIFI0  ADVBBTISIKO. 

[32857.]— iTiis  a  pleasure  to  me  to  read  and  reply 
to  the  straightforward  letter  of  Mr.  Freeman 
(32845,  p.  201).  The  point,  however,  is  hardly 
whether  I  make  a  profit  out  of  the  manufacturo  of 
mirrors,  or  not ;  that  I  do  not  can  be  yery  well  seen 
from  what  follows. 

The  charge  made  against  me  by  **  F.B.A.S."  is 
that,  as  an  official  of  the  Boyal  Astronomical 
Society,  I  advertised  myself  as  a  tradesman  to 
Soutii  Kensington,  a  cliar|Ke  as  offensive  as  it  is 
untrue.  I  regrot  now  that  i  aver  took  notice  of  the 
matter :  cowardly  attacks  by  anonymous  writers 
are  best  left  unnoticed.  It  was  moro  on  behalf  of 
tiie  Goundl  that  I  wrote  than  on  my  own.  I  see 
that  this  part  of  the  untruth  is  apologised  for  to  the 
Goundl,  but  the  rest  persisted  in.  Having  noticed 
him,  I  must  go  further,  much  against  my  incli- 
nation. 

As  Mr.  Freeman  says.  I  do  not  say  for  whom  the 
mirrors  I  mention  aro  intended.  I  could  not  very 
well  do  so ;  nor  can  I  do  so  now,  without  asking 
those  friends  to  whom  I  must  aUude  to  forgive  me 
for  dragging  them  in.  For  Mr.  Freeman's  infor- 
mation, or  the  infbnnation  of  anyone  else  who 
takes  an  interest  in  the  matter,  I  will  bri^y  ex- 
plain all  about  these  mirrors.  When  the  first  5ft. 
mirror  was  made,  the  madiine  stood  idle;  this 
opportunity  enabled  me  to  offer  to  make  a  30in. 
mirror  for  a  friend,  a  spectroscopic  worker,  who 
badly  wanted  a  larger  instrument.  I  told  him  if  he 
would  provide  the  disc  of  glass  and  pay  for  a  pair 
of  tools,  I  would  then  do  the  rest.  He  did  so,  and 
he  now  has  a  tdesoope  whidi  has  not  cost  him  more 
than  he  would  have  paid  in  the  ordinair  way  for 
the  mirror.  I  mention  the  making  of  tiiis  in  my 
report  for  1889.  About  this  time,  thinking  it  only 
fiiir,  I  offered  to  another  friend,  our  most  eminent 
spectrosoopist  (on  the  other  side  of  the  House,  if  I 
may  be  psraoned  the  expression)  a  similar  mirror 
on  similar  terms.  It  was  not  convenient  for  him  to 
mount  it  at  tins  time,  but  it  has  been  pat  in  hand  so 
that  it  shall  be  available  when  called  for.  This  in 
one  of  the  30in.  mirrors  mentioned.  The  other  has 
been  made  to  fulfil  a  promise  to  the  Astronomer 
Boyal  to  make  a  mirror  for  his  observatory  if  he 
win  provide  the  glass  disc  (see  his  annual  report  for 
1891). 

The  SOin.  spherical  mirror  is  lor  my  own  use  in 
maldng  plane  mirrors.  As  regards  the  Sx)in.iniRDrs, 
the  two  mentioned  in  my  nport  for  1890  were,  on 
their  ntum  from  the  ecHpeB  expedition,  presented 
to  the  Boyid  Sodety.  Of  the  two  mentioned  in  my 
report  for  1891,  one  I  had  mounted  for  my  own  use, 
the  otiier  was  made  as  an  extra  one.  Prof.  Pidcering 
desiring  one  exactiv  like  those  used  in  the  eclipse 
expedition,  I  sold  him  the  one  I  had  mounted  for 
m^  own  use,  and  I  have  since  mounted  the  other 
mirror  in  its  place.  Whether  I  made  a  profit  on 
the  sale,  or  not,  I  could  not  say ;  nor  does  it  con- 
cern anyone  as  to  the  36in.  mirror  for  South 
Kensinffton.  They  had  abeady  in  their  possearion 
a  very  fine  disc  of  glass,  which  they  wished  to  have 
made  into  a  minor.  I  undertook  to  do  thie  if  I 
wero  paid  my  out-of-pocket  expenses.  This 
amount  they  desired  me  to  fix  a  limit  to,  and  I 
named  the  exact  sum  I  diarged  Prof.  Pickering 
for  tiie  20in.  mirror  of  hii  tdescope.  It  is  hardly 
necessary  to  say  that  I  would  not  undertake  to 
make  such  a  mirror  again  under  such  conditions. 
However,  it  is  done,  and  is.  I  thick,  as  fine  a 
mirror  as  I  have  ever  seen.  I  say  nothing  of  the 
personal  worry  involved  in  making  a  mirror.  TUa 
can  only  be  appreciated  by  those  who  have  made 
minors ;  nor  ooes  this  touch  the  question  at  all. 


The  almost  perfect  state  of  working  that  car 
machinery  has  been  brought  into  (uidading  in  ths 
word  machinery  two  assistants  and  myadf)  has 
tempted  me  to  make  as  much  use  of  it  ss  I  could 
whilst  such  a  condition  of  things  lasted. 

As  to  the  identity  of  "  F.B.A.S.,"  to  whidi  Mr. 
Freeman  alludes,  if  he  is  the  person  indicated,  sad, 
viewed  by  recent  events^  his  implied  denisli  nUur 
confirm  this  opinion,  his  case  is,  indeed,  a  bad  oas. 
It  is  hardly  credible  that  any  man  would  write  u 
he  has  done  of  a  colleague  whom  he  has  known  for 
msny  years.  If  he  is  this  person,  then,  in  the 
interest  of  common  decency,  it  is  quitB  lima  thit 
this  Jekyll  and  Hyde  business  dioula  be  pat  a  itos 
to.  Whoever  he  may  be,  "  F.B.A.S.,"  jodged  bj 
the  sentence  that  lago  gave  utterance  to, 

«  Who  steals  my  purse,  &o.," 

is  a  person  who  would  suffer  by  comparison  wiQi  i 
pickpocket.  A.  A.  OommoiL 

63,  Eaton-rise,  Ealing,  W.,  Oct.  24. 

A  0T7BB   FOB  DIPHTHSBIA. 

(32858.]— Tex  following  is  recommendad,  and 
said  to  be  unfailing^,  for  the  euro  of  this  torible 
disease :— -Salammoniao,  saltpetro,  of  each  124  gcami 
Troy;  water,  3,080  grains;  watery  tinctand 
rhubarb,  308  grains  ;  est.  sued  liquent,  232  Rdni. 
Taken  at  first  one  t&blespoonf  ul  every  hour,  bat  on 
improvement  setting  in  every  two  or  three  hooxs,  in 
sugar-water.  For  children  under  ten  yean  of  sgt 
one-half  the  auanti^,  and  for  very  young  diildNB 
one  teaspoonful  or  less,  according  to  age.  at  liks 
intervals.  If  stool  sets  m,  take  one  spooaral  eroy 
two  hours,  and  later  one  every  three  hourk 

Gargle,  pravioudy  to  takinff,  with  the  fdbwinf 
solution  : --Chlorate  of  potash,  powdersd  bortx, 
tannin,  of  each  150 grains ;  water,  4,620  grsini;  at 
lesst  twice  every  hour. 

Packing  around  neck  with  a  towd  wrung  oat  is 
a  soluticm  consisting  of— Arnica  tinctars,  1,540 
grains ;  lead-vinegar,  154  grains ;  one  quart  of  hot 
water ;  and  kept  damp  by  repeated  additions  ins 
oold  state. 

Recovery  in  from  16  to  20  hours. 

I  shall  be  glad  to  know  what  our  friends  thinkd 
ttds  redpe,  and  shall  be  ready,  if  thought  wdloL 
to  supply  the  further  particulars  reconunendsd  sad 
necessary  to  be  observed. 

N.B.— The  chemist— «  Mx.  Bud.  Simpson,  d 
Mohrangen,  Prussia — desires  the  publication  of  ths 
redpe  in  the  interests  of  humanity  at  large. 

Karienberg. 


aAS-Hsronra  ahd  blbotbio 

UaHTIKO. 

[32859.]— On  October  2nd  and  9th  letters  sp- 
peared  in  the  Enolzsb  Mbghanio  on  "  Gas-Eagiii« 
for  Electric  Lighting."  Can  anyone  tell  ms  what 
having  a  gas^«ngine  and  dynamo  intfaehounwu 
involve :— 1st,  as  to  cost,  and  2nd,  as  to  time  wgrn 
in manaoing  them?  As  I  feel  snro  tiiat  va  oMt 
must  be  like  that  of  hundreds  of  other  ieaaa%I 
will  give  particulars. 

I  wish  to  have  the  house  partially  lighted  oy 
dectridty— say,  to  the  extent  of  70  or  80  oaodlei;;' 
by  means  of  a  gas-engineand  dynamo.  No  oun 
the  house  will  understand  these  except  me,  so  w 
an  accumulator  will  be  needed  in  order  to  diiIdb 
the  light  available  when  I  am  away  on  borinea  to 
two  or  three  days.    I  am  anxious  to  know:— 

1.  What  voltage  wiU  be  best  fortiie  lattP«tt^ 
for  the  dynamo  F  A  low  voltage  means  fnrsr  mIi 
in  the  accumulator :  but,  on  the  other  hand,  thidnr 

leads.  _, 

2.  WWlU,  regulator  be  needed  in  order  to  prawt 

the  engine  from  racing  when  only  one  or  two  Isnsi 
aro  lifted,  or  wfil  it  be  suflident  to  oonneot  tts 
dynamo  and  accumulator  in  parsdld  drooit,  so  VH 

the  latter  will  absorb  the  spare  oorrent  P         . 

3.  Can  a  satisfactory  accumulator  of  this  ass  w 
made  by  an  amateur?  If  so,  when  the  pUtss  sis 
bdng  formed  by  alternate  charging  and  disobargiagi 
must  the  disduurging  be  done  on  short  drout}^ 
may  the  aocumuhttor  be  made  to  light  lamps  at  vm 

4.  What  switches,  cut-out,  &o.,wiU  be  needed  si 
the  same  room  as  the  dynamo  ?  ^l 

6.  Must  the  dynamo  have  a  flywbed  to  pn^S 
pulsations  in  the  light,  or  will  the  a<»amd«Mr 
<wken  connected  in  paralld  circuit)  regdate  IM 
strength  of  the  current  suffidently  ?  ,^^ 

In  the  above  I  have  purposdy  confined  ^J^^ 
the  apparatus  necessary  for  the  ffeneraticn  ^^ 
current.  Can  anyone  tdl  me  wnat  b<><^*  (t 
engine,  dynamo,  accumulator,  with  switdMS,  c|^ 
win  cost?  also  whether  a  gas-engine  ^^^^^r 
can  safely  be  left  running  for  five  or  six  hou*  ^^^ 
out  attention,  whether  they  aro  c^^'^'Sri^ 
accumulator  in  the  morning,  or  Ughtingthelsfl^^v 
the  evening  ?  ^^ 

A  ITBW  0AS  STOYB« 

[32860.1-Mt  I  attention  has  been  flill«^  .*J^| 
letler  of  Thos.  Fletcher  (82775)  on  the  fflen»J"J 
new  gas  BtOTe  which  olaima  to  inoteassthe  Awr«»i 
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t  gti  flaat  300  per  o«&t.  Without  hATiog  seen  the 
itsieia  eotioii.  Mr.  Flotoher  oonoladee  on  a  priori 
gnondi  that  it  is  '*  wone  than  ueeletB  "  lor  wann- 
Bg  lOOBif,  beoaaie  "it  ia  a  law  of  nature"  or 
lanitfo  theoiy  tiliat  '*  the  heat  of  a  gaa  flame  is 
ihriji  hi  eiact  proportion  to  the  amount  of  gaa 
«QBRiiiied.  whaUnrer  burner  may  he  used.'*  An 
MDoi  of  ndt,  howerer,  is  worth  a  ton  of  theory, 
■d  I  iDcloie  for  your  inspeotfoii  a  copy  of  the 
oiibioDi  of  competent  expens  who  have  examined 
StBStkl  ttn  '^Fize  aiol>e."  as  this  new  stoTe 
h  arilfld.  and  who  onee  held  this  old  theory  so 
cMnaonly  taught  in  our  schools.  Prof.  Barrett, 
F.B.S.E.,  of  the  Boyal  Colle|se  of  Science,  Dublin, 
foiDd  the  temperature  of  his  room  10°  higher  at 
fb  floor-lsTel  after  using  the  fire  globe  on  a 
bMk«t  bomer  for  an  hour.  But  when  burning 
iki  nae  amount  of  gas  as  a  flame  without  the 
fit*  dobe,  the  temperature  did  not  rise  one  degree. 
Mr.  Ifc  A.  Scott,  gas  engineer,  of  Woodbndge, 
ifinoB  that  the  Are  globe  "will  warm  a  room 
thtes  tiDMS  more  than  the  same  burner  if  used 
for  lighting  "  ;  and  Mr.  Qeo.  livesey,  of  London, 
certifiH  that  his  room  was  kept  for  three  days  at 
i  tnpersture  of  20^  above  that  of  the  outside 
itBo^ere  by  simply  burning  6ft.  of  gas  per 
honr  m  the  fire  globe. 

Thtm  are  antnorities  that  I  am  sure  Mr.  Fletcher 
fin  iMpeet,  and  facts  which  he  will  find  it  hard 
to  xsQoadle  to  his  theory.  Bveryone  knows  that 
Iha  imomit  of  light  from  a  gas  flame  may  be 
■on  than  doubled  by  using  the  most  suitable 
bBiBw,  and  it  is  amte  time  the  old  sdentiflc 
i^KXf  ihould  be  abandoned,  that  in  whatever 
nj  jou  consume  gas,  and  whaterer  burner  you 
la,  ^  sre  sure  to  get  the  eame  amount  of  neat 

IhsTS  sent  a  fire  globe  to  Mr.  Fletcher  (whose 
fiandid  gas  appliances  I  very  much  admire)  for 
tnmfnstinn,  and  he  has  undertaken  to  test  its 
duDi.  I  hope  he  will  favour  your  readers  with  a 
nport  of  his  own  experiments. 

Tho8.  Batty 
(Fstentee  of  Portiray's  New  Gas  Stove). 

f3286l.]— It  is  pleasant  to  me  to  give  pleasure  to 
own;  10  that  I  am  glad  to  hear  that  I  have  been 
iMa  to  amuse  "F.W.H.,"  p.  198.  But  I  cannot 
am|it  bia  philoeophy  or  acience  aa  altogether  au- 
(hpoaiive.  Why  are  we  to  attach  importance  to 
t  difitam  of  Immanuel  Kant,  who  wrote  more  non- 
■ON  ^Knt  thinga  he  knew  nothing  about,  in  com- 
nninth  all  other  men,  than  anyone  elae  except, 
pQaAlT,Hegel?  After  all, bia  dictum  waa nothing 
man  mux  a  re -statement  of  feelinga  expiesaed  by 
mrj  idantifio  man  from  Newton  wl  now. 

BQts8"F.W.H."  wanta  the  opinion  *<of  'Sigma' 
cc  ottwr  non-ethereal  gentlemen,"  I  diould  like 
toXsow  on  what  ground  he  rliimMw  ua  "non- 
4«aaL*'  How  xnany  more  timea  ahall  I  have  to 
mtit  that  X  have  never  aaid  a  word  againat  the 
■iiot  ipacft-pervading  ether  aa  a  lighi-tianamitting 
^^Bi?  In  other  pagea  I  have  apoken  of  the  ether 
lis  "hypothetical  aubatance  probably  exiatent,  but 
of  vboM  real  nature  we  know  nothing  and  can 
ifrir  haow  anything."  I  have  proteatea  at  the  un- 
iQ|BtiS0nhu;tioe  of  inventing  propertlea  of  a  sub- 
inn  irholly  beyond  our  knowledge,  merely  to 
Mbie  it  to  fnlfll  certain  functions,  and  more 
^idally  to  enable  it  to  do  work  which  there  is 
w  laap  of  evidence  to  show  that  it  takes  any 

JibsTS  no  objection  to  the  conception  of  the  ether 
Via nahnown but  probable  "something"  which 
%  iDoa  way  transmits  liffht  acroaa  apace,  But  I  do 
■fOist^  aa  far  as  we  Know,  that  aomething  haa 

SMof  the  propertieB  which  we  recogniae  aa  thoae 
matter;  and  that,  therefore,  we  cannot  argue 
jnilfiM  Kopectiea  of  matter  to  thoae  of  etiber,  and 
a^tfn  leaa  can  we  uae  the  proportiea  of  ether,  of 
«wwe  know  abeolutely  nothmg,  to  expUin  the 
Mm  of  matter.  What  I  have  ape^y  repudiated 
>%  Waging  in  the  artificial,  unaginaiy  propertiea 
%€^  to  explain  actiona  of  electricity  which  we 
wtWMitfeateaonly  by  matter. 
■y.VJEL"  ia  funny  over  the  "empty"  accu- 
won,  and  yet  the  railwaya  are  nght.     It  ia 
JVtha  filled  cella  that  are  uaof  ol,  ao  that  it  is  really 
«l<«€haiaB"  which  ia  the  thing  tianamitted,  not 
■skid  or  liquids.    These  may  form  the  weight 
SB**!  Int  so  do   the  crates^  or  packages,  and 
■Jan  my  often  weigh  many  tmiea  their  contenta ; 
V^Uh  bnameaa  matter,  theae  are  carried  back  for 
*Mittl  price  in  order  to  bring  buaineaa  to  the 
gjgay  whan  refilled.    But,  further,  the  idea  that 
Jf^  V  apart  from  matter,  and  can  be  taken  in 
{■fro like  a  horae  from  a  cart,"  ia  the  aimpla 
■a.  Bategy  ia  not  known  apart  from  matter,  nor 
aaiaoitjty,  ao  far  aa  we  can  understand ;  but  it 
fy^faan  any  particular  matter,  becauae  it  ia 
5!??^ :  the  energy  goea  from  the  arm  to  the 
^Hg-bat  and  then  to  the  baU,  which  carries  it 
a  itatnca  where  it  can  do  work ;  the  stroke  on 
tf!L"^«u^  which  ia  diatiibuted  far  and  wide 

K^.  Wheelcy  (p.  200)  wiU  never  aee  what 
"■•■Kifc   No  pmect  vacuum  will  ever  be  made 


on  earth,  certainly  not  by  mercury,  becauae  mer- 
cury givea  oi!  a  vapour,  very  uiaht  but  atill 
not  to  oe  got  rid  of,  and  it  ia  probaole  that  even 
glaaa  woufil  do  ao ;  nor  la  there  any  reaaon 
to  auppoae  that  a  vacuum,  if  exiating,  would  not 
trananut  light.  That  in  wnere  true  acience  differa 
from  the  xnSce-believe,  the  hypotheaeaof  philoBophyr ; 
it  deala  with,  and  builda  on,  proved  facta ;  apace  ia 
our  best  conception  of  pure  vacuum  aa  far  aa  matter 
ia  concerned,  and  apace  tranamita  light.  But  the 
"  ether  jelly  "  ia  already  dead ;  it  haa  gone  the  way 
of  all  otner  preceding  conceptiona  of  Uie  nature  of 
ether  itaelf .  Ito  creator.  Sir  W.  Thomaon,  found 
it  would  not  work,  ao  lolled  it  off  and  invented 
another  notion,  whidi  will  in  due  time  follow  the 
othera  for  the  aame  reaaon.  SignoA. 

BIAIiUKG,  AND  THB  XLIilFSB. 

[32862.]— As  no  one  more  familiar  with  the 
suDject  has  answered  the  request  for  rules  for 
mRiring  a  sun  dial,  and  as  I  can  Bpeak  from  ex* 
perience  of  the  usefulness  of  a  dial  in  African 
wilds,  I  send  the  following,  and  hope  it  may  be  of 
interest  to  "  C.  H.  T." 

In  Fig.  1,  AB'  and  AB,  drawn  at  right  angles 


r.ci 


to  each  other,  an  the  XII.  and  YI.  hour-lines. 
With  centre  A,  and  any  convenient  iradius^  describe 
the  quadrant  B'  B,  and  divide  it  into  six  equal  parte, 
BD,  D£,fto.  Draw  DD',  BE',  fto.,  parallel  to 
AB.  Make  the  angle  LAB  eaual  to  latitude  of 
the  place  where  diafia  to  be  fijEea. 

On  LA  drop  the  perpendicalara  D'l,  E'2,  &c., 
up  to  B  6.  L^  off  i)'lonH'H^B'2ona'G,and 
so  on,  tm  B  6  niDs  on  A  B,  and  gives  the  point  K. 

Through  the  points  M,  N,  &c.,  thus  obtained, 
draw  the  hour^lmes,  as  shown.  The  lines  IVA, 
YA,  produced  beyond  A,  give  the  hours  of  the 
other  portion  of  the  dial,  and  L  AB  gives  the  angle 
of  the  gnomon. 

The  two  halves  of  the  dial  should  be  set  apart 


^*ca 


along  the  XII.  o'clock  line,  according  to  the  thick- 
neaB  of  ttie  gnomon,  and  I  am  not  aure  "E.  L.  Q." 
would  not  uao  make  a  correction  for  the  time  of 
the  aun'a  paaaage,  coneaponding  to  ita  own 
diameter ;  but  ^t  is  a  matter  I  must  leave  to  the 
mathematicians. 

I  take  the  above  rule  from  my  note-book ;  but 
whence  I  originally  got  it  I  cannot  now  remember— 
posaiUy  from  a  quamt  old  book  by  Oaanam. 

On  examiningTIg.  1  it  will  be  noticed  that  the 
points  K,  M,  N,  li:c.,  lie  in  an  elliptical  curve,  and 
this  suggested  to  me  another  and  simpler  method  of 
working  by  uaing  one  of  the  ordinary  rulea  for 
drawinff  an  eUipae,  hence  the  "  compound  "  head- 
ing to  8iia  letter.  Whether  the  method  is  original 
or  not  I  cannot  say ;  but  probably  nott  as  so  much 
attention  was  in  former  days  devoted  to  this 
subject.    It  ia,  I  think,  correct. 

Proceed  flrat  to  draw  the  quadrant  of  Fig.  1, 
and  lay  off  the  latitude  angle ;  alao  drop  the  per- 
pendicular B  6.  Then  wiu  theae  data  conatruot 
Fig.  2  aa  foUowa :— B  B'  ia  the  quadrant,  aa  in  Fig. 


1 ;  AK  ia,  as  in  Fig.  1,  made  to  equal  B  6 ;  the 
quadrant  is  also  similarly  divided  into  six  equal 
arcs,  B  D,  D  £^  &c.  Badial  lines  are  then  drawn 
from  these  division  points,  D,  E,  F,  &c.,  towards 
the  cente  A,  cutting  a  drcue  deacribed  with  radius 
A  K  in  the  pointa  d'E'.  F',  &o.  From  each  of  these 
points  D  and  B',  E  and  E'  F  and  F*  lines  are  drawn, 
as  shown,  parallel  to  AB  and  AB',  and  through 
the  intenieotions  M,  N,  &c.,  the  hour  lines  az« 
drawn,  and  the  other  part  of  flie  dial  completed,  aa 
described  in  Fig.  1. 

"  C.  H.  T."  probably  knows  the  method  of  get- 
ting the  hour  lines  from  an  ordinary  globe  with  its 
axia  properly  inclined.  A.  8.  Z«. 

OHIKINa    OZiOOK. 

[32863.1—1  (UsnroT  quite  agree  with  '*a." 
(letter  32840^  p.  200)  when  he  aaya  that  a  locking- 
plate  ia  easier  to  inake  and  more  reliable  than  a 
rack  striking  mechaniam. 

With  regard  to  the  advanta^  of  a  rack,  an 
absence  of  rubbing  Motion  dunng  atriking  ia  one, 
and,  aa  "  G.'*  aaya,  if  the  deck  by  any  accident 
stopa,  it  invariably  atrikea  the  correct  hour  when 
atuted.  In  a  chiming  clock  thia  latter  ia  a  con- 
sideration, aa  atriking  it  round,  aay,  10  houra  and 
letting  off  all  the  quutera  en  route  ia  no  joke.  The 
old  Engliah  oounvy-made  ^atriking  docks  were  by 
no  meana  made  in  wholeaale  quantitiea,  yet  thia 
rack  was  almoat  alwaya  uaed,  and  all  the  parts 
filed  out  by  hand.  I  have  had  a  laaree  numbor  of 
theae  old  docka  under  my  notice,  and  have  observed 
that  thoae  with  rack  atriking,  though  over  one 
hundred  yeara  old  in  many  caaea,  alwaya  stx&e 
oorrecUj,  and  the  mechanism  ahowa  very  little 
wear— m  fact,  the  atriking  part  outiaata  the  dodc ; 
while,  on  the  other  hand,  thoae  with  a  locking-plate 
arrangement  at  the  aame  age  become  a  perpetual 
nuimnce.  The  wear  of  the  atriking  parte  makes 
their  renewal  a  neoesaity  if  the  dock  ia  to  go  at  idL 
For  heavy  chime- weighta  I  myaelf  prefer  good  gut 
line,  aa  large  as  the  barrel  will  allow.      T,  J.  Q. 

VIOIilN  ICAKIVa. 

[32864.]— The  exceOent  steiea  of  artioIea>y1i&, 
Pickering  will  no  doubt  aet  many  handa  and  minds 
to  work  on  thia  rather  interesting  subject.  Soma 
may  perhapa  think  that'  there  is  not  much  thai  is 
new  to  be  aaid  about  fiddle  making ;  but  I  am  not 
of  that  opinion,  and  am  glad  to  find  that  Mr. 
Pickering  nas  treated  the  subject  in  a  ooncue  and 
intellirait  manner.  If  I  might  venture  to  fiji4 
fault,  I  should  say  that  the  instructions  are  too 
condse  on  one  point,  and  that  ia  on  forming  the 
curves  of  the  back  and  belly.  Comparativdy  few 
of  thoae  who  are  likdy  to  utiUse  theae  inatructions 
have  aoceaa  to  a  first-dass  old  violin,  and  even  if 
they  have,  it  is  soarcdv  to  be  expected  that  they 
can  carry  its  curves  in  the  tiye.  Some  years  ago,  a 
correspondent  of  this  paper  kindly  lent  m^  a  new 
work  on  the  violin,  by  Heron- Alien.  In  it  were 
two  aheets  of  working'  drawinga,  foil  size,  ^ving 
the  outlines  and  curves  of  two  ust-daas  old  violinS| 
one  a  Strad,  the  other  a  Guamerius.  If  the  pub- 
liahera  of  thia  work  (Meaara.  Ward,  Lock,  and  (^.) 
could  make  arrangementa  to  iaaue  theae  aheets 
aeparatdy  at  about  a  ahiUing  each,  they  would 
ccmfer  a  boon  on  amateur  violin  makera,  as  nothing 
more  useful  could  be  deviaed. 

The  poaaeaaion  of  a  ^ood  modd  may  not  inaure 
the  maxing  of  a  good  violin ;  but  the  amateur  may 
aa  well  ataxt  on  a  good  modd  aa  on  an  indifferent 
one,  and  with  greater  probability  of  aucceaa.  I  don't 
think  it  ia  possible  to  define  what  the  curve  of  a 
violin  back  or  belly  is  or  ahould  be.  Mr.  Haweia, 
I  think,  aaya  it  ia  in  a  Strad  the  natural  cur?e  of 
vibration ;  but  even  if  ao,  I  don't  aee  how  it  is 
poaaible  to  trace  tlUa  curve,  except  aa  a  foundation, 
for,  like  Mr.  Pickering,  'I  believe  the  tone  of  ttie 
inatrument  waa  finiahed  by  retouching  the  back  and 
bdly  after  the  inatrument  waa  put  together.  In 
no  other  way  could  a  uniformly  aucceaaful  result  be 
attained,  and  minute  differences  in  height  oi  arch- 
ing and  thiokneaa  of  wood  muat  have  very  great 
influence  in  retarding  or  reinf  ordng  the  vitirations. 
It  would  be  impoaaible  to  find  out  the  faulty  places 
until  the  instrument  was  atrun|[  up ;  then,  aa  Mr. 
Pickering  says,  the  artist  mieht  commence  the 
delicate  retoucning,  and  finiw  the  tone  to  his 
liking.  Does  it  not  aeem  highly  probable  that  the 
artiata  of  old  worked  on  aome  audh  method  aa  thia? 
To  my  mind  it  aeems  a  certain^,  and  tiiough  I 
know  veiT  little,  practically,  of  old  fiddles,  I  nav^ 
read  much  concerning  them,  and  itseema  generally 
agreed  that  eadi  of  the  great  makers  had  a  qualin^^ 
of  tone  peculiar  to  himself.  Now,  how  could  thu' 
be  attained  unifbrmly  except  by  final  outward  re-^ 
touching  until  the  tone  satisfied  the  ear  of  the 
artist  ?  The  shape  or  build  of  the  inatrument  cannot 
be  reaponaible  for  the  tone  entirdy,  though  it  is  a 
moat  important  factor. 

I  thinx  it  would  be  valuable  and  interesting  if 
those  who  have  the  curves  of  the  backs  and  bellies 
of  instruments  by  Da  Salo,  N.  Amati,  Stradivarius. 
and  Guameriua  would  meaaure  them  by  the  method 
of  ordiaatea  and  abaciaaaB,  and  sive  the  reaulta  in 
these  pagea.    It  would  then  enaole  anyone  to  plot 
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out Uw  ourvea at  pleuoze.  Sa7weUka«bMs-liii« 
IiD.  balow  th*  lownt  part  of  the  ouira,  and  for 
tba  earn  kortliirln  of  Mui  or  boUy,  mmanrs  the 
ocdinats  in  Am.  at  aadi  Jin.  in  Iw^  of  tlis  Iwh- 
lina.  For  tlu  cron  cnrraa  tka  ordmataa  dionld  ba 
tak«n  at  tivtj  jln,  of  b«M,  a*  tka  outtb  is  iharpar 
and  itm  caij  to  tnce ;  and  tbmt  eoiTM  ihoold  be 
takan  acioM  the  widart  part  ot  top  and  bottom 
boubla  and  nairoweat  put  of  middts. 
Toe  ontlina  of  tha  * 

d<BiM)d  form  mtonnation  from  which  anyone  might 
tnw*  Ua  own  eorraa  ^  baaideB  irhioh,  it  would  ihow 
the  diffannt  and  distinct  arching  adopted  hj  theie 
lenowned  artlrta. 

Ai  regaidi  the  ■oitnd  bar,  I  find  it  italed  in  tba 
"  Violin  Xotea  "  attached  to  a  Uamolr  of  Ole  Boll, 
that  the  hu  ibonld  ba  Dude  to  hare  Bilight  upward 
nninctoooonteiaBtthepraaiiirefiDm  thaitliiinon 
the  baM  sde,  and  that  the  aoond  poat  ahoold  ba 
Btted  altbn  tlsbt  or  lUok  aoooiding  to  the 
chaiBoter  of  the  uutntment.  In  ot^er  booki  I  have 
■eon  it  itated  that  the  bdly  ahonld  not  olTa  undei 
file  prewnie  of  tha  ibiiigi,  Thli  aeami  to  me  to  be 
■caMaly  ooirect. 

And  laitlT,  u  regaida  the  wood,  are  than  no 
forein  wood*  which  will  anawei  h  well  aa  hare- 
wQod  and  Swiiaiunaaf  II  ao,  and  I  aee no ceMon 
w^  it  ihonld  not,  ikaj  woidd  moat  hkti^  he 
ohaa^^  and  auier  to  get  in  the  Qiedal  form  ont 
for  Tiolm  porpoaea — that  ia,  on  the  quaiter. 

Orjerio  Vital. 

Oaa&NBTTBS.— Tttl. 

(CbiifiMwrf/nwi  pagt  B7,  Vol.  LIII.-) 

[328Sfi.]— Ab  itated  at  the  time,  I  intended  mj 

lait  letter  to  ooDoloda  tha   aeriea   deaoibiug   tha 

DTganettee  proper ;  but  propoaad  in  a  labeeqaent 

'"'* ^ —  '"  ''-~-'%e  thoae  iosbumanta  in  which 

prodnaiDg  the  actual  aoonda. 

I  have,  howerer,  tinM  then  ooma  aonaa  a  whole 
Mtie*  of  patenta  (fourteen  in  nnmbtz)  relating  to 
Ihaaa  antonwtic  inatnunenta,  whidi  contain  mmny 
Terr  oorioaa  oombinationa  of  mechAnina,  and 
which  an.Ilhink,  wall  worth  reproducing  (briaBy) 
In  onr  pages. 

11ie''Ar)ilon"orgai]ette,  in  which  a  perforated 
diM  leTolTaa  ftnd  actuates  the  levers  and  pallata,  ia 
tooeonunom  to  need  much  daeoriptlon,  batoneol 
tha  patents  proTldes  ftir  the  raranal  of  this  ptoceas, 
the  disc  beInK  stationarTi  and  the  whole  apparatna 
ofIeTen,i«ed«,£c,  earned  ronndondemci^it.  I 
have  only  seen  one  of  tliia  partlcDlar  pattern,  and 
cannot  tall  whatia  SDrooseatobetheadnmtageof 
it,  so  that  I  have  not  uraloded  a  drawing  of  it. 

It  the  rotating  anrngaineot  of  the  reads,  ftc, 
jut  nfened  to  Is  paonliaz,  a  further  daralopment 
oaeeribed  in  the  apedfloation  la  atill  moreezba- 
radlnary— Til. ,  tba  perforating  the  dlao  In  all  mAnoer 
of  patterns  instead  ot  in  concentric  drelea.  Thos 
wauTe  three  and  tour-sided  B 
a  shell  pattern  Olnstrated 


(with  the  box  containing  tha  reeds)  are  mounted  in 
a  tnTeraing  frame  which  Is  made  to  slide  to  and 
fro  by  means  of  a  oam  and  a  oonntaraoting  spring, 
the  wape  ot  the  cam  being  mode  to  correapond 
with  Qie  particular  pattern  of  the  perforations  in 
the  rerolTing  disc. 

This  aaema  ingeDOitr  mliplaoed,  and  It  is  hardly 
worth  while  to  trouUa  the  engraver  to  reprodaoe 
any  ot  the  amogements  shown.  If,  howcTer,  any 
reader  catee  t»  get  the  spedfiostion,  it  is  10291,  of 
1886.  Hie  SMna  pataatee,  in  other  ipedfloationi, 
•howa  how  strings  may  Da  atmok,  ateel  toognee 
Tibraled,  and  BO  forth;  but  I  defer  tttaae  till  IhaTe 
finished  with  tha  wind  instmmenta.  In  one  toim 
o(  the  Dwohanlam  the  pmforated  tnne-bande  are 
lapped  round  a  roller,  the  length  ot  the  band  being 
only  abont  equal  to  iU  drontDferaioe.  The  roller 
is  grooved  to  allow  the  points  of  the  leven  to  paae 


letter  or  twij  to  deearibe  U 


(slightly)  oTerlap.    In  this  case  aaoh  rerolution  c 
the  roller  repeets  the  air,  so  that  the  eT 
rith  the  endlaii  bands  of  other  o 


D  that  the  effect  is  tha 


but  obviously  tha  tnne  can  only  be  a  short 

The  organatte  shown  in  Fig.  19  is  intereatlDg  in 
having  an  antomatic  arrangement  for  increasing  or 
decieuing  the  loudncas  ot  the  reeds  aa  wtdl  aa  in 
the  peonliarlty  of  ita  pnenroatic  valves,  which  are 
nmtt  like  those  applied  by  Boosevelt  to  large  pipa 

In  one  of  my  letters  (No.  YI.  page  fi6,  Tal. 
LIU.)  I  dcaoribed  a  very  simple  flap- valve 
amoganant,  shown  also  in  tha  figure  No.  IS,  but 
eipraiaad  my  donbta  (apparently  oonAimea  by 
rneriment)  as  to  ita  snccesaful  working. 

Since  writingthat  latter  I  have  been  kindly  fur- 
nished >!j  Hr.  Holt  with  a  working  modd  which 
■nawen  perfectly,  but  with  the  oonaition  that  the 
escape  channel  ahown  at  i'  in  Fig.  16  ahall  ba  a 
short  one.  If  this  channd  ia  ot  too  great  langth, 
the  action  fails,  and  this  wasthereaeonof  thewant 
of  luoceiB  in  the  inatanoe  I  at  the  time  referred  to. 
It  is  necessary  to  make  this  aiplanation  snd  cor- 
rection, aa  in  the  organette  ahown  in  Fig.  19  tha 
■ame  ^Kinalple  ia  applied,  though  in  a  aomewhat 
different  way. 

The  bellowa  aie  made  with  a  csnbs-board.  If. 
working  up  and  down  between  the  fixed  boards  a 
and  i',  of  which  the  former  is  the  bottom  ot  the 
wind-ehest  i,  and  the  latter  is  the  top  of  tha  reaer- 
voir.  The  reearvoir  is  ot  the  nsnal  deeotiption,  with 
its  inlet  valves  ^  and  its  relief  valve  m*,  and  oom- 
monicatea  with  the  irind>aheat  by  tha  paange  c*. 
The  wind  f(om  the  upper  part  of  thaballowapaiaea 
direct  (o  the  wind-cheat  bv  the  vilves  c>,  the  inlet 
to  thia  part  being  at  a,  and  to  the  lower  part  at  c'. 
Aa  the  neder  anangament  is  in  duplicate,  and  each 
ia  donUe-acting,  a  good  and  ataady  wind  supply 
would  be  kept  up,  while  the  whole  forms  a  vary 
ot^not  artangemrat. 

The  wind-ohest  oontuns  two  ranks  ot  leeds 
marked  it'  if ,  set  upon  the  channels  d'  if.  Tha 
outlets  of  the  ohannels  (or  "cells")  have  their 
edgea  slightly  raised,  u  at  if*  if',  in  order  that  tha 
(dastic  nlvea  may  work  freely  and  bed  securely. 
Theee  Mastic  valvee  are  shown  one  (on  the  left 
hand)  open,  and   the  other  dosed.     The  valves 


work  each  In  a  cupped  recese  «.  

the  board  >  a,  tha  iiiinissie  above  the  vsItm  coa- 
monioating  by  the  iiSMsmS  ^  with  the  iBtial 
(dianneta  r  in  the  bridge  /,  over  which  the  tens  is 
paaaedtrom  roller  to  roUer,  aa  ahown  at  It  and  PP, 
Thereeds  (and  their  cells)  being  airannd  iltac 
nately.onlv  the  left-hand  channel  is  telly  Aawa, 
the  other  bainR  dotted,  I  '  '""  ■^'-'■-'-'- 
teproduoed  in  the  Bgnre. 
vertical  channels,  **,  are  small  holes,  marked  i* ; 
but  the  action  of  the  valves  and  the  object  ol  then 
holea  will  ba  best  ondmstood  from  Fig.  20.  lUi 


enlarged  scale  one  of  In 

„ >f  thia  portion  ot  the  instra- 

ment.  In  this  one  tlie  reeda  and  cells  and  vslns 
are  placed  vertioajly  ;  but  in  other  respects  it  I*- 
eembles  that  ihown  in  Fig.  19,  and  that  is  u^ 
reuon  for  selecting  it  in  prderenoe  to  either  of  tbt 

Aa  in  the  flap-valve,  diown  in  Fig.  16,  the  nlvs 
is  prevented  from  rislnK  by  the  air  oonfiuad  Id  Oa 
part  above  or,  in  this  bisUnoe,  behind  it,  end  « 
the  escape  of  the  air  (by  a  perforation  in  the  tans> 
band  coinciding  with  tba  passage  <*i  the  vshe 
opens  and  tha  reed  aounda.  Tha  patentee  dsioi 
that  the  movement  ot  the  valve  is  canaed  by  bm 
rash  of  air  through  the  small  hole  ^,  whldiaBliH 
isn  ejeotor  (he  says  "  injector  ")  and  tarries  tha  ik 
from  behind  the  valve,  and  so  causes  it  to  cpB. 
This  part  ia  ot  Donrae  made  to  vary  aooording  si 
the  uutroment  Is  on  the  exhaust  or  pr*"™ 
prlndpla,  but  the  general  idea  '    "'  '" 

In  one  form  the    '    "  ""' — ^ 
baiid 


e  air  ia  exhausted  tirouffh  tkt  Iim- 
bani  Into  an  upper  eet  of  ohannels  connected  wift 

tha  exhaust  bellowi.  This,  however,  would  sobjM 
the  tone-bands  to  so  muwi  friction,  that  I  douM 
whether  the  paper  of  which  these  are  ordinsrilT 
made  could  withstand  it. 

Returning  to  Fig.  19.  we  have  next  to  notin  th* 
automatic  action  for  ''expreaaion,"  if  saohatm 
can  be  applied.     Above   the  reed  diamban  *M 


..  k  act'on  the  lids  it  it  and  prodace  the  "swell," 
while  a  still  further  piovliion  is  made  for  veiyiag 
the  hmdneee  ot  the  reeds  by  the  onrioni  connectiot 
of  the  relief  valve  m'  o!  the  naervoir  with  thellght- 
hand-lid  k.    This  is  done  by  means  of  •  lever,  «, 

SLVoted  at  tn<,  and  carrying  at  one  eod  a  piD,  m  , 
1  push  open  the  relief-valve  n',  and  at  theotba 
the  link  m*,  extending  up  to  the  Kd:t.  Thni,«« 
the  tid  t  is  shut  the  relid-valve  is  opened,  wlul'^ 
spring  underneath  exerts  bnt  slight  preesuie ;  but 
whanthelidit  is  open  the  relief-valve  does  not  op* 
antH  the  reeerroir  Is  wide  open  and  under  foU 

I  do  not  know  whether  any  organettee  have  been 
constructed  under  thia  patent,  which  is  not  one  <t 
those  t^an  out  by  the  inventor  of  moat  ot  tM 
o^^ettfis;  butthereeeemsnoreasonvrhTitihonld 
not  make  a  good  instrument. 

The  patentee  daims  also  an  ananBementDX 
travemng  the  reeds  eo  aa  to  change  the  uv ;  bat  1 
em  pretty  sure  that  thia  is  not  a  novelty-m  tact,  1 
believe  I  have  a  iketoh  ot  lamething  simiUr,  though 
whve  I  saw  it  I  cannot  now  remember. 

A.S.L. 


MaBSBB.  OaoBOK  Phqjf  ass  Sov,  of  32,  ^"^ 
street,  have  published  a  "patent  elook-l«e 
having  movable  hands  and  revolving  discs  sf  *" 
hsck.  which,  thnmsh  a    "window       at  tie 
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SEFLIES  TO  QUERIES. 

%*/«  thtir  amwertf  CorrttpcndenU  a/r$  respeet* 
My  rtquttUd  to  meniion,  in  each  instance,  th$  title 
minmUr  of  the  query  atked.  t 

[74424.1— Xidland  Looo.,  1870.— In  this  querr 
vtk^  appMTttd  Mar  16  lait,  '<  Looo.'*  nid  that 
Kd.  1870,  •  new  eogme  with  7ft  lOin.  wheels,  had 
Um  **  tuned  oat  at  Derb^."  Can  he  say  what  has 
teooms  of  that  engine,  or  whether  it  was  found 
kM&n?   Mr.  Stretton  probably  can  give  some 

[76174.1— TerelMiie  Driers.— Will  Mr.  Stanley 
(^  180}  kmdly  say  of  what  those  terebene  driers  to 
vbkhheraftnaremade?  B.J. 


[76256.]— Bivar   Punt.— After  fixing  ping  ii 
DO  eome  to  the  engine.    Of  oonrse,  if  yon  f ollo' 


in, 
joa  eome  m  ue  engine,  ui  oonrse,  u  yon  zoUow 
mf  sdnoe  and  haTO  a  *'  Kingdon  Patent "  engine, 
700  irin  only  haTe  to  fit  it  in  yonr  pant.    In  Jng.  1 


littwthetop  of  a**  Kingdon"  patent  boiler.  In 
tesft  of  the  funnel  is  a  steam  whistle,  to  the  left  is 
tbitesia  pipe  from  the  boiler  to  the  engines,  and 
bflMxifht  IS  a  steam  tap.    The  funnel  is  of  brass, 


octave,  Imaking  a  I6ft.  set  which  speak  freely ;  and 
this  U,  1  find,  a  great  improvement  to  the  instru- 
ment, as  there  are  six  sets  in  the  treble.  Since 
sending  the  query,  I  discovered  that  four  of  the 
4ft.  tnUe  reeds  were  dumb  in  just  the  same 
manner,  and  in  this  case  I  disooversa  a  cure— viz., 
the  pallets,  of  course,  to  cover  six  rows  are  long, 
and  1  have  fitted  the  springs  to  bear  exactly  over 
the  plunger,  so  tiiat  pallet  opens  parallel,  which,  I 
presume,  is  right,  llow  I  found,  if  I  pressed  Uie 
key  down  the  slightest  bit,  the  note  would  8|>eak ; 
but  on  being  preued  down  to  its  full  depth  it  be- 
came ^imb,  BO  I  concluded  there  must  be  some- 
thing wrong  with  the  pallet,  and  I  found  that,  by 
puttmg  a  small  leather  button  on  one  of  the  pallet 
pins  ox  each  of  the  four  reeds,  and  thus  letting  the 
pallet  open  only  one  end,  it  put  them  all  ri^ht ;  but 
I  must  confess  I  cannot  understand  why  this  should 
do  so :  it  must  affect  the  current  of  air  under  the 
pallet  in  some  manner.  My  cavity-board  was 
obtained  direct  from  America,  and  all  the  reeds 
"  voiced  and  tuned,"  so  I  did  not  try  filing-down 
any  of  them.  Perhaps  our  friends  who  are  dis- 
coning  the  subject  of  "  voicing  "  and  tuning  A.O. 
reeds  would  kmdly  enlighten  us  as  to  where  the 
art  of  voicing  lies  beyond  filing  the  reed  to  its 
proper  pitch,  and  eivmg  it  a  oerxisin  bend  or  twist. 
I  cannot  distinguiu  any  great  difference  in  any  of 
the  reeds  of  the  diffsfent  sets  in  the  board  referred 
to*  Sfbino. 

[76276.]— Oarbonlaing  WooL— To  carbonise, 
or,  rather,  to  extract  wool  from  mixed  fabrics  at  a 
profit  needs  experience,  whichever  method  is 
adopted.  To  describe  either  in  brief  in  reply  to 
*'  Iibire  '*  would  be  misleading.  It  is  a  complicated 
trade,  and  seldom  proves  remunerative,  otill,  if 
"  Fibre  "  is  really  intent  upon  extracting  on  a  com- 
mercial scale,  he  can  obtain  all  the  information  he 
desires  from  G.  M.  Swan,  Arcade,  Bradford,  York- 
shire, No.  228,  who  is  thoroughly  competent  to 
advise  him.  But  he  must  not  expect  advice  gratis. 
The  writer  knows  all  the  intricacies  and  difficulties 
of  the  business,  and  would  caution  "  Fibre  "  against 
entering  upon  it  in  haste.  Sbasisb. 

[76306.]— Mnaioal-Box.-The  broken  pins  must 
be  drilled  out  and  new  ones  put  in.  The  cylinder  is 
probably  filled  with  some  cement.  If  so,  that  can 
be  melted  out,  and  the  broken  pins  punched 
through.    It  is  always  advisable  to  get  such  repairs 
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I^M ;  the  boiler  is  covered  outside  with  wood. 

n|.2npmsnts  the  punt  when  finished,  showing 

uinQsr  funnel  and  part  of  the  engines.    I  have 

aue  mj  iketch  as  small  as  I  could,  as  there-  are 

"w  vetches  to  be  considered  in  the  <*E.  M." 

oiAsdiDff  goes  down  as  far  as  the  water-line. 

a jOBQQOBder  the  scale  j^ou  will  find  that ttom 

f»«twae  sod  to  the  befpnning  of  the  engines  is 

Jwj  Sft.,  and  that  from  the  end  of  the  boiler  to 

nvof  ^pnnt  is  nearly  6ft.     I  have  made  the 

•on  «Dd  in  front  because  the  weight  of  the  shaft, 

^Mnd  rudder  must  be  considered.    The  centre 

■ants  mid-way  between  the  engines  and  the 

w,  lad  is  a  little  over  2ft.  from  the  centre  of 

T^>nsl-    Ichoeea^'Kingdon"  engine  because 

L  JE?^  Moaomy  in  fusl,  its  absence  of  noise 

■I  vusation.  and  its  wonderful  workmanship. 

loa  vQl  tnd  its  working  very  simple  and  ^^  quick 

I^JJjngitsam.  If  you  do  not  care  for  this  engine,  a 

I?^^''  oil-engine  could  be  fitted  in  just  as 

^ )  of  ooQzse,  you  would  have  to  use  their  launch 

•"•«»••  C.  G.  M.  Bsmrxn. 

^^^^T^American  Organ.— I  must  thank 
y  wsdsn  who  replied  to  this  query,  and 
gy^^^  to  help  me  out  of  the  difficulty  of 
:?^  to  make  some  of  the  8ft.  set  of  reeds 


I 


■kmfiufrpmer  cavities.  After  trying  every- 
•lljasld  think  of,  I  was  obliged  to  give  it  up 
*  aQONifaaity,   and  shift  up  the  xeeds  an 


done  by  experts.  The  "  exact  position  "  of  the  new 
pins  wul  be,  of  course,  the  position  occupied  by  the 
old  ones,  unless  different  tunes  are  required. 

L.  B. 

[76321.]— Turbine.— There  has  been  a  good 
deal  about  turbines  in  back  volumes;  but  the 
querist's  best  plan  would  be  to  procure  catalogues 
nom  makers,  and  obtain  estimates  by  sending  full 
particulars  of  the  site  and  the  power  required. 

M.  T. 

[76324.]  — Oamera.— The  method  of  making 
dark  slides  was  described  fully  not  long  ago.  The 
querist  should  procure  the  Noe.  for  April  6,  1889, 
and  consult  the  index  of  Vol.  XLVm.  S. 

[76327.]— Xetal  Pattema.— It  would  seem  that 
ordinary  tinman's  solder  is  what  this  querist  re- 
quires, unless  he  wants  something  harder,  when  he 
snoiUd  try  pewter.  L.  T. 

[76328.]  —  Xldland  Loooa.  -^  I  have  asked 
several  times  at  St.  Pancras  about  this  wonderful 
locomotive  No.  1870,  but  cannot  hear  anything 
definite  about  it.  None  of  the  drivers  seem  to  know 
it.  Perhaps  '*  Loco,"  who  was  the  first  to  mention 
it.  will  kindly  explain  where  he  found  anv  notice 
of  it.  I  do  not  tmnk  it  has  been  illustratea  in  any 
of  the  engineering  papers.  B.  S. 

[76331.]— Wall  Biagrama.— The  querist  seems 


to  have  used  the  regular  materials— lamp-black  and 
size— but  perhaps  he  did  not  use  the  mixture  thick 
enough.  ^  X.  M. 

[76342.]— Phosphor  Bronze.— I  think  phosphor 
bronze  is  still  protected  by  patent ;  but  a  deacriptiou 
of  it  appeared  some  years  ago.  It  is  made  by  pre- 
paring a  phosphor-tm  or  a  phosphor- copper,  and 
then  addmg  a  portion  of  that  alloy  to  the  molten, 
mixture  of  copper  and  tin,  stirring  vigorously. 

S.  B. 

[76377.1— Blower  for  Gaa  Generator.- If 
*<  M.B.C.S."  wants  a  blower  worked  bv  weiffhts  he 
cannot  do  better  than  write  to  the  Incandesdent 
Gas  Light  Co.,  Palmer- street,  Westminster,  who 
make  gas  apparatus  for  photographic  and  lighting 
purposes,  wnich  works  with  bmizoline  in  conjunc- 
tion with  an  air  blower,  and  will  run  8  or  10  noura 
at  a  stretch  with  once  winding  up. 

Gas-Enqxnzbb. 

[76377.]— Blower  for  (HMGhenerator.— I  would 
feel  obliged  to  Mr.  Fletcher  for  drawing  of 
generator  to  raise  ms  from  benzoline,  as  I  fail  ta 
see  how  it  is  possible  for  "  M.B.G.S."  to  make  gaa 
for  nine  hours  with  machine  3ft.  bv  2ft.  by  oft. 
diameter.  The  motive  power  usea  bv  me  at 
present  is  the  gas  from  plumber's  lead-burning, 
machine  passed  through  benzoline,  which  gives  a 
white  light.    But  for  weapness  I  would  praer  air. 

TSblob.  Bbiqos,  Plumber. 

68,  Bokeby-street,  Stratford. 


[76436.1— Naaik  Sqnarea.- It  is  an  essential 
feature  of  a  Nasik  square  that  it  should  consist  of 
consecutive  numbers  from  1  upwards.  Oonse- 
quently  your  correspondents  have  not  yet  helped 
me.  Moreover,  some  of  their  squares  are  more 
defective  than  my  own  as  regards  summation.  My 
query  is  stiU  unanswered.  AsiTHiagzio. 

[76436.1— Kaaik  Sqoarea.- Mav  I  correct  one 
or  two  sups  of  my  pen  on  p.  203?  Just  under 
Fig.  3,  the  word  "figures"  twice  oocnrs ;  I  should 
have  written  the  wo^  "  numbers  "  instead.  In  the 
sixth  line  from  top  of  column,  instead  of  "  bv  a 
number  not  lets  than  the  greatest  in  the  other.'*^  it 
would  have  been  better  to  have  written  '*  ny  a 
number  greater  than  the  difference  between  the 
extremes  in  the  other."  Lastly,  Fig.  3  does  not 
add264ineachof  "its24disgpnals'^:  Imeant,o£ 
course,  its  '*  12  diagcmals."  Nevertheless,  there  are 
many  magic  summations  besides  the  24  in  rows, 
columns,  and  diagonals— both  in  my  square  and  in 
that  of  "  E.  L.  G."  (who  has,  curiously,  given  pre- 
cisely the  same  square  as  one  I  indicated).  For 
example,  there  are  summations  along  18  paths  that 
are  similar  to  the  **  knight's  move  "  in  chess.  Six 
horizontally  from  left  to  right,  as 


1-I-30  +  40-H7  +  34  +  38 


160 


in  **  £.  L.  G.'s  *'  square,  and  as 

11  4- 62 +  66  + 17 +  66+63-264 

in  mine ;  six  doifnwards  from  left  to  right,  as 
1  +  10  +  34  +  49  i-  40  +  16  B  160, 

and  six  upwards  from  left  to  right,  as 

36  +  19  +  30  +  16  +  31  +  20  »  160. 

Before  concluding,  perhaps  those  readers  who  have 
been  interested  in  this  kind  of  magic  square  would 
like  to  have  the  rule  extended  from  the  square  of 
6  to  other  oddly-even  squares,  as  those  of  10. 14, 
18,  &c.  In  their  case,  instead  of  selecting  numbera 
which  may  be  arranged  in  colnmns  adding  alike,  it 
is  oaXj  necessary  that  the  rows  add  alike.  Thus  for 
the  square  of  10,  the  smallest  numbers  available  ar& 
1  to  fl,  with  the  middle  number  6  left  out.   For — 

1  +  3  +  5  +  11  +  10  B  30 

2  +  4  +  7+    8+    9-30 

These  may  be  arranged  in  the  top  rows  of  the 
sk^eton  squares  in  any  order,  provided  that  a 
number  from  each  of  the  two  rows  above  is  put 
down  alternately.  This  is  called  "  single  reclifi- 
cation,"  and  is  all  that  is  necessary  in  oddly-even 
squares  of  10  or  upwards.  *'  Double  rectification  " 
is  essential  only  in  the  surface  of  6.  T.  S.  B. 

[76461.1  — Eyepiece.  —  I  cannot  suppose 
**F.B.A.S."  would  willingly  discourage  an  amateur 
striving  to  obtain  a  serviceable  telescope ;  but  his 
remarb  on  mv  query  had  a  depressing  effect  on 
me,  and  as  he  thinks  my  eyepiece  an  optical 
turiosity,  I  beff  him  to  turn  to  p.  184,  Vol.  XXIX., 
where  he  will  find  described  and  illuKrated  what  I 
have  taken  as  my  model ;  but  as  it  does  not  answer 
m^  expectations,  I  wish  to  know  if  it  is  wrong  in 
prmdple  or  faulty  in  construction  ?  I  have  a  pumo- 
convex  lens.  |ia.  focus,  ditto  lin.  focus,  and  p.-con> 
cave,  mounted  in  three  separate  tubes,  so  as  to  place 
them  any  required  distance  apart ;  but  I  cannot  get 
dear  vision  m  any  position  with  the  three  lenses. 
But  if  I  take  out  the  p.-concave,  I  can  then  get  a 
misty  view  of  object.  I  should  therefore  feel 
greatly  obliged  to  any  of  our  contributors  who 
would  point  out  to  me  where  the  fault  lies. 

C.  S. 

[76479.]-SUde-TalTe  Setting.— I  regret  that, 
through  oversight,  I  omitted  to  make  allowance  for 
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incro—ed  liogth  of  boiler  wifh  engine  in  itetm. 
Of  cottxee,  nnder  thoae  condition!  your  back  port 
does  require  to  open  rather  wider  than  the  front 
one,^  and  if  you  find  that  the  back  port  opening 
i  wider  than  front  one  oauns  tiie  engine  to  "  oeat^ 
to  your  ottiafaotion,  then  by  all  means  set  yonr 
valTe  to  that  amount.  A.  Masbiott. 

[76507.]— I<ocomotive  Ooloars.~In  reply  to 
fhe  abOTC  Queiyi  I  beg  to  submit  the  following  par- 
tioulais.  The  North  London  Bailway  Go.  now 
paint  all  their  engines  black :  the  piokinff-out  colours 
are  bluish  white  and  red  hnes ;  theouffer  beams 
and  connecting-rods  are  bright  red;  the  numbers 
are  in  bran,  and  the  number-plates  are  painted 
Uaok.  This  company  used  te  paint  itsoutside- 
cylinder  engines  green,  the  picking-out  colours  being 
Uack  and  white,  and  the  ruie:riiig  colour  red.  The 
inside-oylinder  ennnes  have  been  painted  black  for 
many  years,  and  Qie  picking-out  colours  bright  red. 
The  relieving  colours  beneath  the  footplates  of  the 
other  eneines  mentioned  are  as  follows— viz., 
O.N.B.,  Vandyke  brown ;  N.E.B.,  Vandyke  brown ; 
L.  and  S.W.B.,  black.  Of  the  H.B.,  G.K.S.B., 
and  Irish  locos.  I  have  no  particulars. 

Jaicss  F.  Vioeebt. 

[75619.]— DCnemonloB.— I  have  tried  both  the 
systems  mentioned,  and  much  prefer  Stokes ;  but 
neither  will  do  any  good  without  thoroughly  study- 
ing and  applying  the  principles.  I  would  recom- 
mend «*T.  8."  to  read  a  UtUe  book  by  Dr.  Pick, 
called  "  Memory  and  its  Doctors.*'  Careful  obeer- 
Tation  and  attention  are  at  tha  bottom  of  a  good 
memory ;  but  a  good  ^stem  of  mnemonics  is  an 
unmense  help  in  getting  up  and  keeping  a  quantity 
of  miBoellaneous  facts.  Db  B  . 

r75628.]>>XiOga3ithma.— I  should  be  yery  glad 
tf  '*  A.  D.  I."  would  kindly,  as  he  promised,  give 
the  rules  in  English  for  usingithe  logarithmic  tables 
of  Anton  Steinhauser.  8. 

[76623.]— lK>garitlima.~I  give  herowith  the 
name  of  a  work  which  seems  to  meet  querist's  wants 
esaotiy.  I  refer  to  Oray's  **  Tables  for  the  Forma- 
tion of  Logarithms  and  Antilogarithms  to  Twelve 
Places,"  which  can  be  obtained  of  Layton,  Far- 
ringdon-strset,  dose  to  Hdbom  Viaduct  it  is  a 
mall  and  inezpenaiye  work,  and  the  results  are 
obtained  veiy  simply  and  easily.  The  logarithms  of 
the  quantities  he  mentions  are  as  follows :  -^ 


107       2-029383777685 

374       2*572871602200 

1824       3-261024833992 


C.  N.  H. 


S^6524.]— Amertoan  Orffan.— I  wish  to  inform 
rganon,"  p.  204  and  205,  that  I  do  not  intend  to 
enter  into  any  useless  oontroyer^y  on  the  subject  of 
certain  patented  improTements  which  have  been 
made  in  American  organ  construction  since 
'*  Organon  "  wrote  his  vague  instructions.  If  he  is 
nnacquainted  with  the-improtements  referred  to  by 
me,  he  can  remain  in  ignorance  as  far  as  I  am  con- 
oemed.  I  am  always  ready  and  willing  to  help 
those  of  the  readers  of  '*  Ours  "  who  require  to  be 
taught  on  ai^  subject  which  I  Imow  to  be  of 
general  interest.  I  wish  to  advise  purchasers  of 
organ  fittings  not  to  buy  the  cheaper  class  of 
fittings.  Pav  a  reasonable  price,  and  have  every- 
thing of  the  best  quality.  In  my  reply  to  this  query 
last  week  I  omitted  prices  for  keys.  Two  good  acts 
for  a  two-manual,  cannot  be  had  for  leas  than 


oigans,  and  the  springs  are  made  whero  the  organs 
are  manufactured.  I  do  not  cbum  or  widi  to  cTsim 
day  acquaintance  with  the  "rubbiah  "  rof erred  to 
l^  "  Etienne."  but  good  and  first-class  orgaaia  are 
made  in  England  as  well  as  in  America.  This  ends 
my  part  in  this  controversy. 

FBJLonoAL  Oboan  Buiudbb. 

[76662.]-vPlionogTapli.— The  two  correspond- 
ents discussing  the  subject  of  the  |»honograph  are 
not  quite  right  in  their  information.  *"B.B.'*is 
coReet  in  saying  that  he  saw  two  diaphragms,  one 
being  the  repeater  carrying  a  round-pomted  needle, 
the  other  the  recorder.  The  latter,  however,  insteaa 
of  canying  a  chisel-pointed  cutter,  canies  a  gouce- 
ahaped  one.  Tiie  original  querist  speaking  of  a 
fcRotype  iron  diaphragm  is  mistaken;   the  dia- 


pnrsgm  is  always  ^lass.  The  recorder  is  a  glass 
diaphragm  about  l^m.  diameter,  which  has  a  cutter 
attached  with  a  littie  shellac.  The  cutter  is  also 
fixed  at  a,  as  shown,  b  being  two  links  which  give 
it  the  necessary  freedom  of  motion  to  respond  to 
the  motion  of  the  diaphragm  in  all  directions.    The 


repeating  needle  (sometimes  made  of  sapphin)  is 
usually  fixed  to  another  diaphragm  in  sncn  a  way 
that  n  drops  into  the  impressions  made  by  the 
recoirder.  <jis  a  weighted  lever  which  keeps  the 
needle  dose  to  the  wax  cylinder.  Edison  has  made 
a  few  of  his  latest  phonographs  with  only  one 
diaphragm,  the  recorder  cutter  and  repeating 
needle  being  both  fixed  to  it.    Either  is  brought 


into  action  by  the  holder  of  the  diaphragm  being 
shifted  round.  I  am  afraid  no  good  results  can  be 
obtained  with  a  qylinder  which  is  turned  by  hand, 
as  even  with  an  electrie-motor  working  it  the  very 
slight  difference  of  the  battery  current  is  sufficient 
to  make  the  voice  indistinct.  Vouc. 

[75659.1 —  The  Starfl.^The  twelve  brightest 
stars  in  the  heavens  aro  (approximately)  in  order 
of  brightness  as  follows  :»1,  8iriu&;  2,  Canopus; 
3,  a  Centauri ;  4,  Aroturus ;  5,  Gapella ;  6,  Vega ; 
7,  Bigel ;  8,  Procyon  ;  9,  a  Eiidani ;  10,  a  OtiomB ; 
11,  Altair;  12,  Aldebaran.  Thero  is,  however, 
some  litUe  doubt  with  reference  to  the  fainter  stars 
of  this  list.  For  example,  Dr.  Gk>uld  makes  the 
southern  star /3  Centauri  equal  to  Procyon,  but 
Sir  John  Hersohel  places  it  below  Aldebaran  C*  Gape 
Observations,"  p.  334).  Numbers  4,  5,  and  6  are 
nearly  equal  in  inightness.  J.  E.  GK)bb. 

[75563.]— Bain  (Htugea,  Beoordlngr.— Cross- 
ley's  is  a  regi$terinp  rain  gauge,  and  the  only 
difference  between  it  and  Yeates's  is— the  first 
shows  the  rainfall  direct  on  a  dial,  whereas  Testes 
registers  his  by  the  aid  of  eleotricit]^,  so  that  the 
^uge  can  be  outside  and  the  registering  apparatus 
m  a  room.  I  am  sorry  I  cannot  give  you  a  sketch 
of  the  meohanism.  Cnrioudy,  in  "  British  Bain- 
fall,"  1878  and  1879,  Mr.  Symons  describes  almost 
every  other  gauge  but  Crossley's.  Perhaps,  if  this 
should  meet  nis  eye,  he  will  oblige  with  the  desired 
information.  F.B.MBT.S00. 

[76573.]— Stable  Fitting.— In  the  volume  on 
**Huntingf'  (Badminton  Library),  pa^e92,  <'H." 
will  find  the  following  passage,  which  seems  a 
perfect  answer  to  this  query.  **  The  fioors  of  the 
Badminton  loose-boxes  aro  thereforo  laid  peifectiy 
level,  and  paved  with  large  fiat  fiagstones,  mucn 
after  the  fashion  of  the  London  foot-pavement, 
Thero  aro  no  drains  of  any  sort  in  the  stables,  and, 
as  a  oonsequence,  none  of  those  noxious  exhalations 
which  aro  practically  inseparable  from  the  best 
system  of  drainage.  A  plentiful  supply  of  dean 
straw  is,  of  course,  spread  in  every  box,  and  ro- 
placed  as  necessity  demands ;  but  it  has  been  found 
that  no  moro  straw  is  used  now  than  was  used 
formerly  when  the  stables  wen  drained."  I  need 
hardly  point  out  that  the  stables  referred  to  aro 
those  of  the  Doke  of  Beaufort^  Master  of  Hounds, 
and  President  of  the  Four-m-Hand  Club,  ana 
perhaps  as  great  an  authority  on  such  points  as  one 
can  rof er  to ;  but  at  the  same  time,  I  must  add  that 
my  own  ideas  on  the  question  differ  in  toto  from 
what  I  have  quoted ;  and  having  to  build  some  new 
stables  onljr  this  year,  I  had  them  drained  and 
ventilated  in  the  most  thorough  manner,  with  the 
result  that  the  air  in  the  stables  is  as  pure  as  tiieair 
on  the  lawn,  and  I  would  defy  anyone  to  discover 
anj  noxious  exhalations  at  any  time.  I  cannot  but 
think  that  it  is  against  the  laws  of  sanitary  and  all 
other  sdenoe  that  the  atmosphere  can  be  puro  when 
the  urine  is  left  on  a  level  noor,  to  soak  into  the 
bedding  and  to  evaporate  into  the  air. 

ASSFIBLD. 

r76582.]  — Bleotrloal  OyUnder  Kachine.— 
Tsj»  oaro  that  you  have  no  point  or  other  sharp 
edge  wron^y  exposed  on  your  conductor.  Sub- 
stitute a  fin.  solid  glass  rod  in  place  of  your  lin. 
tube,  as  insulator.  Glass  tubes  should  not  be  used 
for  this  purpose,  as  moisture  collects  inside  them. 
No  need  to  msulate  the  rubber,  unless  you  wish  to 
collect  negative  electricity,  nor  yet  the  cylinder. 
Cover  the  ends  of  the  Utter  with  shellac  varnish. 

L.  T.  G. 

[75592.]— Condenser. — ^Make  your  condenser  of 
about  50  sheets  of  tinfoil.  7in.  by  3in.,  placed 
between  sheets  of  good  thin  paper  8in.  by  4in. 
Carefully  examine  every  sheet  of  the  paper  (by 
holding  it  between  your  eye  and  the  ught)  and 
choose  only  those  that  aro  quite  free  from  holes. 
Soak  for  a  few  minutes  in  hot  para£B.n  wax  before 
using. 

Brighton.  T.  C.  Smith. 

[75681.]  —How  to  Oalcxdate  H.£>.  of 
Cylinder.  —  Presume  you  mean  the  indicated 
H.P.,  as  nominal  is  quite  out  of  date,  and  is  the 


power  calculated  supposing  there  is  a  _ 
pressure  of  71b.  per  square  inch  in  eyliader.  Hm 
actual  or  indicated  H  JP.  ol  cylinder  of  aa  enrios 
cannot  be  got  till  you  know  the  mean  pressors  is  it 

Sir  square  inch.  You  will  require  to  take  s&  m- 
cator  diagram  from  it,  and  calculate  the  masa 
pressure  from  heights  of  ordinates,  usually  doas  bf 
adding  heights  of  ordinates  (corresponding  to 
poun£  pressure),  the  number  of  which  is  gsosrsl^ 
10,  and  taking  average  pressure  by  dinding  by  10. 

Than-  I.H.P.  -  ^ 

Where  P  ■  the  mean  pressure  in  pounds  per  si^Qsn 
inch  in  cylinder. 
/  m.  length  of  stroke  in  feet. 
a  m  area  of  cylinder  in  square  inohai,  Im 

i  area  of  piston-rod. 
n  B  number  of  strokes  per  minute  m  rsvo- 
tions  X  2. 

This  is  supposing  piston-rod  comes  out  at  crsoksad 
of  cylinder  only.  Isebxu. 

[75602.]— Oramme   Dynanxo.— Tour  dynamo 

frobably  gives  about  55  volts  and  10  to  12  ampina 
t  would  probably  light  12  or  14  incandesosntlsD^ 
of  48  volts  in  panulel,  and  might  run  two  sn 
lamps,  provided  they  did  not  take  more  thsnai 
am^res  each.  S.  Bottosx. 

[75605.]— InoaAdaaoent  Lamps.— Tes,  al6e.p. 
48 -volt  lamp,  taking  1*1  ampere,  can  be  run  by  hand 
off  an  appropriate  dynamo.  6.  Bomm. 

[75606.]— Kountlng  Kioroacopio  Objeots. 
—Potash  win  suit  the  moths*  antennn  (if 
not  used  too  strong)  without  hurting  too 
nervules,  or  they  may  be  taken  quite  tnA^ 
well  deaned  from  dust,  and  mounted  in  gly- 
cerine. As  regards  mounting  whole  iasMti, 
&o.,  it  would  take  a  long  explanation;  bat  yon 
will  find  it   fully  described   and  illustrated  in  i 

Samphlet  publisned  on  the   subject  by  Mr.  B. 
[ason,  of  69,  Clapham  Park-road,  Claphjun,  S.W., 
for  6d.    I  have  obtained  many  useful  hints  from 
this  littie  book.    It  seems  thoroughly  praotioal. 
Poplar,  London,  £.  T.  A.  Luoobb. 

.[75606.]— Koonting  Kloroaooplo  Objects.- i 
(1)  As  for  the  feathered  antennfls  of  moths,  I  would ' 
suggest  that  as  tiie  soaking  in  potash  doss  awsf ' 
with  tiie  nervules,  you  should  omit  this,  and  moimt, 
say,  one-half  of  them  direct  in  balsam.  (2)  Whtt 
"animalcules"  have  you  found  it  difficult  to 
mount?  Botifers  are  "animalcules,"  and  jm 
have  apparantiy  succeeded  with  them.  (3)  I  tmnk 
the  insect  shoufd  be  put  in  position  on  the  slide  yoo 
intend  mounting  it  on,  putting  on  first  a  drop  or 
two  of  Canada  balsam,  then  with  the  nasdlN 
arrange  the  insect.  Put  on  cover-glass  in  thsososl 
manner,  and  keep  all  in  position  vritn  the  little  spng 
dips  niade  of  piano -wire.  Lay  out  your  slidai 
slightiv  doping  to  the  sun  (to  (<et  quit  of  air-bubUsi 
and  solidify  the  balsam),  and  in  a  month  or  sotb^y 
will  be  ready  for  use. 

Plymouth.  B.So. 

[75606.]— Monntingr  UioroBOOpio  Objeots.- 
Tou  will  not  find  mounting  the  moth  antennffi  dzy 
a  very  satisfactory  way.  It  can  be  done  in  a  shsUo v 
ceU ;  but  if  you  cban  it  of  dust,  and  soak  it  in  RHiiti 
of  turpentine  for  say  24  hours,  you  will  find  this 
will  not  hurt  it,  and  you  can  then  meunt  in  Balwa 
and  benade,  or  you  may  take  it  fresh  from  tbs 
insect  and  mount  it  in  glycerine  inacell,S6slths 
cell  with  Miller's  cement :  no  difieulty  then  in  kssp-  | 
ing  it  air-tight.  There  is  no  way,  I  believe,  to  ibow  j 
the  wheel  of  animalcula,  excepting  when  they  sis  i 
living.  Arrange  your  insects  on  a  glass  slip,  pu 
paper  or  card  to  aoout  the  thickness,  place  another 
slip  on,  put  indiarubber  band  round,  soak  in  aloohol 
24  nours,  then  in  dove  oil,  then  mount  in  balssa 
and  benzole.  Only  patience  and  perseveranes 
overcome  the  legs,  &c.,  moving ;  tey  agaia-^t 
come  right  by  praotioe. 

B.  a.  Masoit,  Maanfaoturing  Optiflisa. 

69,  Park-road,  Clapham,  S.W. 

[75606.]  —  Kounting  Uioroaooplo   Obj< 
&o. — Mr.  Bellringer  need   have   np  difficulty 
mounting  hisifeathered  antenns.    Let  him  airsi 
his  specimen  on  a  piece  of  cork  with  entomologic 
pins  in  such  a  manner  as  to   display  the  pr' 
required,  and  place  in  an  ordinary  chemicsl,  or  1 
air  desiccator,  until  free  of  all  moisture.    Tbeo 
off  the  head,  and  mount  dry  in  a  suitable  c 
secundum  arian  ;  or,  better  still,  fix  the  head  oa 
small    disc  of  cork,   cardboard,  or  leather, 
having  a  short  pin  to  be  hdd  in  the  stage  f  Qr< 
so  that  the  specimen  maybe  examined  on  all  sic 
as  an  opaque  object  by  the  Lieberlrfxbn,  side 
fleotor,  or   common  bull's-eye.    These  disos 
most   convenient  for  opaque  specimens,  and 
described  in  Quekett's  <*  Practical  Treatise."   i 
malcules,  i.e.,   infusoria,  which  rotifers  emphsn« 
cally  are  not,  cannot  be  satisfactorily  mounted, " 
far  as  I  know,  and  whole  insects  m  bslsam  « 
usually  wortiiless  for  study  of  the  individual  ]M 
unless  small,  and  mounted  without  pressure.   N01 
a  query  of  my  own.    I  was  latdy  asked  if  I  knei 
that  Jupiter*s  moons,  though  invisible  to  the  nsM 
eye  by  direct  vision,  could  be  seen  distinctly 
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obMrrio^  tlw  image  givea  in  any  looking-gUsa. 
Oft  poiatug  out  the  improbability^  1  was  met  with 
oeuar  defflomtration,  the  night  being  fine,  and, 
tm  «DOQgh«  there  was  the  planet  with  a  moon  on 
nek  Buie.  I  hinted  that  he  had  four  Bateilites,  and 
thu  lomebody  eaid  he  thought  he  could  aee  three. 
jji  mj  effoits  at  explanation,  that  the  extra  imagea 
«m  seTBly  reflections  from  the  front  and  back 
nrfuesof  the  glass,  and  so  on,  were  scouted,  and 
I  voold  like  to  ask  some  of  oar  competent 
catmpondents  if  this  is  a  new  notion  got  up  in  the 
nftentt  of  the  after-dinner  scientists,  or  merely  an 
I  oidiaUacyreyiTed.  A  DxxozroTB^TOs. 

I  r7a607.]— Aoonmulator-oharginff  Dynamo. 
'To  Mb.  Bottonz  ob  Mb.  AfiDtw.— Ten  cells 
wSL  Bsed  25.  10  ampbee  giTe  a  fair  charging 
esimt.  Hence,  the  dynamo  uonld  give  10  am^rea 
alSSivlts.  A  drum  annataxe  dynamo,  with  up- 
lift fisld-magnets,  about  6in.  high,  6ui.  long,  lin. 
tbck,  wilh  tunnel  for  armature  3|in.  diameter; 
toond  with  101b.  No.  16,  armature  being  6in.  long 
ud  Sta.  diameter,  when  wound  with  Sib.  No.  14, 
fill,  if  ihnnt-oonneoted,  do  all  you  require.  Your 
alndation  is  about  right.  S.  BonoNB. 

[75609.]— Popoe- Pump.— An  air-chamber  is  all 
thik  is  required  to  effect  this.  The  principle  of 
ftii,  with  sketch,  may  be  found  in  taoj  textbook 
a  hydraulics.  Wai/tbb  ££ebbebt. 

[75611.]  — BUck  Kagio  KirrorB.  —  Muntra 
it8iUi[at  **  magic  dealer")  ia  an  ancient  prof es- 
aoD  imported  into  India  from  Egypt,  where  the 
iteiiun  always  professed  to  reveal  ooming  events 
D  ft  mirror.  The  subtle  Brahmina  of  modem 
tnsM,  at  Knttra  and  elsewhere,  make  a  nice  live- 
iiiuod  by  these  consultationa  and  the  sale  of  amulets, 
Im-channs,  and  life-protectors.  They  secretly 
oMua  maoy  leading  facts  from  menial  servants  and 
diswlifire.  Having  strung  these  together,  they 
iicqiuatly  make  a  good  hit  in  futurity.  I  never 
iSowod  them  to  entw  m^  ^[ates,  nor  have  I  ever 
bohd  into  their  propheao  instruments,  ao  cannot 
iedsTe  their  value.  Eos. 

[7d612.]— Intereat.~-If  he  gave  back  £200  for 
<ldO,h6Tirtaally  paya  £60  for  the  loan  of  £150, 
llitii,  £38  9s.  8d.  for  £100.  In  other  words,  he 
l^tSS)  per  cent.,  which  is  rather  low  rate  for  a 
■flBifr-lendar.  Fbawk. 

[75612.]— Intereat.—Thia  is  very  nearly  at  the 
■Hsy  lender's  eaaily-caloulated  rate— viz.,  la.  in 
fts  posnd  per  month.  Let  us  work  it  at  5  per 
sat,  then  the  interest  on  £150  for  16  montha  is 
A7a6d.  Interest  at  the  same  rate  upon  repay- 
Mol  IB  £d,  leaving  a  balance  of  £i  Ts.  6d.  But 
.wanoont  repaid  ia  £60  more  than  the  amount 
BVDWsd;  theiefore,  aa £4  Ts.  6d.  is  to  £60,  so  is 
ipirosnt  to  the  rate  charged,  the  answer  to  which 
inks  57^  per  cent.  B.  Gull, 

{7S612.]— Xntereat.— The  rate  of  interest  is  aa 
Mtt  as  possible  45  per  cent,  per  annum,  and  the 
J^cktft  method  of  obtaining  it  is  by  trial.  Suppose 
us  £150  is  borrowed  on  Ist  January,  then  aa  he 
aptyt  quarterly  of  debt  alone  £30,  he  owes  on— 


Debt. 

Bepaid. 

Interest  at  46  per 
cent. 

likAptt.,.. 

SJ:::: 

Apta.... 

£ 

160 

120 

90 

60 

30 

£ 

30 

30 

30 

30 

30 

160 

£  8.  d. 

16  17  6 

13  10  0 

10  2  6 

6  16  0 

3  7  6 

60  12  6 

Oklt  AprO,  then  (a  suitable  day  for  such  a  foolish 
jMifltfcmJjVOur  friend  will  have  repaid  his  loan 
■•Jwwith  mterest  at  45  per  cent,  leaa  12s.  6d.,  in 

^Ipwttth.  B.So. 

W812.]— Xntereat.— The  question,  as  I  read  it, 
"Jimi  that  £30  plus  the  interest  of  the  sum 
niArsmained  in  hand  of  the  £160,  after  the  hut 
jVMot,  uakfli  up  the  £40  which  ia  paid  off  at  the 
■a  VMch  quarter.  At  the  end  of  the  first  quarter, 
■•ntoWBtia£l0on£l60.  During  the  first  quarter. 


rthe  rate  of  interest  is  about  27  per  cent. 
'jnuL  At  the  end  of  the  second  quarter,  £10 
••tttfiast  oo  £120,  the  rate  per  annum  being 
JJJ3g  per  cent.  In  a  similar  way,  it  can  be 
gy*  ^t  the  rates  of  interest  per  cent,  per  annum 
J«a«tto  third,  fourth,  and  fifth  quarteia  are  44* 
?fL  u^  on  £60,  and  138  on  £30  respectively. 

e"  •««,  however,  not  unnatural  to  wok  out  the 
ua  u  a  different  way.  Suppose  the  money- 
raot  ojer-particular  with  regard  to  the  exact 
OT"»  of  £30  on  each  occasion,  so  lonir  as  he 
"Wiei  £160,  ♦^-^ " -*«-  *»--  -•-^- — *■  — 5V^.    ,,. 


>of  iaterest  paid  duriog  these  16  months  i 
(!•»  -I- 120  -f  90  -f  60  +  30)  r, 
^M  thii  equals  £60,  it  foUowsthat  r  -  },  and 


4  r  a  •446.    Hence,  on  thia  assumption  the  annual 
rate  of   interest  is  44^  per  cent.    But  the  above 
value  of  r  makes  the  interest  at  the  end  of  the  first 
quarter  greater  than  £10. 
Charing.  J.  B.  C. 

[76614.]— Bleotrio  Iiighting.— Procure  a  small 
drum,  or  Msnchester-type  dynamo,  giving  3  or  4 
ampdres  at  60  volts.  Let  it  be  furnished  with  a 
good  heavy  balance-wheel,  to  steadv  any  irregu- 
larity in  your  engine.  This  will  enable  you  to  light 
direct  off  your  engine  three  or  four  lamps  of  48 
volts  16c.p.— quite  sufficient  to  light  brilliantly  your 
room.  S.  BoTTONB. 

[76616.]— Dynamo.— Put  2Ib.  No.  22  on  the 
armature,  and  lOib.  of  the  same  gauffe  wire  on  the 
field.  Connect  up  in  shunt  with'tiie  mrushes.  For 
full  details  as  to  method  of  fitting  up  and  winding, 
I  must  refer  you  to  my  book,  price  2s.  6d.,  *'  The 
Dynamo :  How  Made  and  How  used.*' 

S.  BorroiTB. 

[76dl7.]'-Staxmlo  Ware.— This  is  probably  tin 
ware ;  Siannum  being  the  Latin  name  for  tin. 

Alx/tfab. 

[76621.]— Voloanoea  on  the  Uoon. — It  is  most 
probable  that  the  evidences  of  volcanic  eruption 
which  Herschal  thought  he  saw  going  on  in  the 
moon  were  high  mountains,  wnich  possess^  a 
greater  refieotive  power  than  otuer  portions  of  tiie 
lunar  surface.  The  crater  Jmown  as  Aristarchus  ia 
an  example  of  tiiis  property,  and  if  ''J.  C.  S." 
will  examine  the  full  moon  with  a  teleseope,  he 
will  find  otheta  for  himself.  Eta  Abqxts. 

[76622.1— Hot-Water  Boilers.— The  best  and 
amplest  form  is  a  coil  of  wrought-iron  steam-pipe. 
The  proper  size  for  the  house  would  be  made  from 
four  cofla  on  a  taper  mandrel,  7iin.  diam.  at  the 
top,  and  9in.  at  the  bottom,  lin.  pipe  will  do ;  but 
l^m.  wouldbebetter,  and  the  fire-barsmustbe  set  4in. 
below  the  bottom  ooU,  and  arranged  to  draw  out  so 
as  to  drop  the  cUnken  and  dust.  The  coils  should 
be  fuUy  lin.  apart,  and  thia  would  make  the  total 
depth  from  top  of  ooil  to  fire-bars  about  13in.  The 
flue  should  leave  horizontally  on  a  levd  with  the 
top  ooil.  If  a  reserve  of  fuel  is  needed,  the 
brickwork  must  be  continued  above  the  ooil,  and  the 
opening  must  be  gradually  narrowed  towards  the  top 
to  prevent  the  coke  sticking  instead  of  falliD|;  down. 
If  the  water  circulates  into  a  large  tank,  this  will  do 
better  than  pipes,  and  the  larger  the  tank  the 
steadier  the  heat.  If  made  to  hold  160  gallons  to 
200  gallons,  no  night-firing  will  be  necessary. 

Thos.  Flstohbb. 

[76624.]— Oondy'a  Fluid  Stain  on  Linen.— 
The  above  can  be  removed  by  immeraion  in  a 
moderately  strong  solution  of  oxalic  acid,  and 
thoroughly  washii^  with  water.  Tbnsitob. 

[76626.]— Winding  for  Manoheater  Dsmamo. 
—Put  3oz.  No.  24  on  the  armature,  and  21b.  Ko.  22 
on  the  fields.    Connect  up  in  shunt. 

S.  BOTTONE. 

[76627.]— Kagnetiaed  Steel  Wire.— The  two 
pieces  would  be  precisely  alike,  each  having  ita  own 
K.  and  S.  pole,  and  of  Uie  same  power,  izthe  steel 
were  all  of  sinular  texture.  S.  BonoNS. 

[76627.]— Magnetiaed  Steel  Wire.— If  this  is 
broken  into  a  hundred  lengtha,  each  of  these  will 
be  a  perfect  magnet  having  a  north  and  south  pole. 
Why  did  yon  not  try  before  writing  ? 

Tbos.  FLXSrCBBM, 

|;76628.]  —  Arotio  Koonlight.  —  (1)  Tes ;  it 
ansae  from  a  similar  cauae.  (2)  I  don't  really 
know  wtiat  is  the  greatest  length  of  time  the 
moon  could  be  below  the  horizon  in  latitude  70°, 
and  I  have  not  access  to  a  globe  juat  at  present ; 
but,  by  a  rough  calculation,  I  make  out  that  it 
would  be  about  five  days.  This  would  be  when 
the  moon's  orbit  was  at  Its  greatest  inclination  to 
the  Equator.  When  its  orbit  was  least  indxned,  the 
moon  would  not  remain  below  the  horizon  much 
more  than  22  hours  together,  even  when  at  the 
extreme  south  of  its  orbit,  as  its  rays  would  make  a 
taogent  with  a  point  about  40*  north  of  70°  when 
it  waa  on  the  meridian.  It,  would,  therefore, 
appear  (partly  on  account  of  refraction)  more  than 
a  f  uU  diameter  dear  of  the  horizon.  These  values 
muat  be  taken  with  some  reservation,  as  I  have  not 
the  proper  data  by  me  just  now.         H.  Waxb. 

[66629.]  —  Battery  for  Small  Voter.  — 
Ghromic-add  battery,  with  a  little  chlorate  of 
potash  added.  You  cannot  prevent  the  conaump* 
tion  of  zinc.  You  can  moderate  it  by  keeping  the 
zincs  well  amalgamated.  S.  Borroins. 

[76630.]— American  Organ.— It  is  not  at  all 
likely  that  "  Organist"  can  improve  his  A.  organ 
in  the  way  suggested.  He  speaks  of  it  as  havmg 
'*  four  sets  of  reeds  and  fourteen  stops."  It  muat 
be  admitted  that  it  has  enough  stops,  even  if  "  four 
sets  "  means  four  rows  of  61  reeds  in  each  row ;  but 
I  suppose  it  is  only  a  two-row  board  with  four 
"sets"  of  reeds.  ** Organist"  says  "there  are 
false  stops  in  the  or|^."  I  should  tnink  so,  and  I 
admire  the  ingenmty  of  the  builder  who  tnade 
fourteen  stops  out  of  four  rows,  assuming  them  to 
bexowa;  but  if  only  seta  (meaning  half-rowi),  that 


builder  must  be  a  igeniua  indeed.  I  wonder  what 
our  old  friends  Matthewa  and  "  Eleve  "  would  have 
thought  of  that  P  We  know  how  to  put  seven  stopa 
on  a  harmonium  with  one  row  of  reeds;  but 
fourteen  on  two  rows  ia  a  caution— to  the  buyer. 
The  best  advice  I  can  give  the  querist  ia  to 
sell  the  inatrument  as  it  is,  and  build  anotiier,  fOr 
even  if  he  could  add  the  extra  rows  of  reeds,  he 
would  find  much  trouble  in  arranging  the  aotton,. 
and  would  no  doubt  have  to  enlarge  the  bellows, 
which  would  be  rather  difficult.  In  aending  such 
queries  it  would  always  be  aa  well  to  say  how  many 
reeds  there  are,  aa  some  confuaion  is  apt  to  arise 
between  "  rows  "  and  "  sets."  Oboakov. 

[76630.1— American  Organ.- If  you  are  sure 
thatth^  bellows  is  large  enough  to  supply  wind 
sufficient  for  four  rows  of  reeds,  the  beat  plan 
would  be  to  replace  the  one  you  have  with  an 
ordinary  four-row  cavity  board.  You  can  get  one 
of  these  (with  reeds)  for  SOa.,  voicing  (not  bending) 
68.  per  row  extra.  If  you  do  not  care  to  |p>  to  thia 
trouble,  state  what  room  you  have  to  spare  at  the 
back  ox  the  soundboard,  and  I  will  aidvise  you. 
Another  suggestion  (and  probably  the  beat  of  aU)  ia 
to  sell  the  present  instrument  at  a  reasonable  cost, 
and  with  a  little  extra  outlay,  to  purduue  an  omn 
containing  the  required  number  of  sets  of  reeds.  Thia 
is  the  least  trouble,  and  probably  ttie  most  satis- 
factory way  to  go  about  it.  A  patohed-up  organ  ia 
seldom  or  ever  of  much  account,  and  seldom  prove* 
satisfactory.  Is  the  organ  in  quesaion  a  Kam 
organ  P  If  so,  do  not  interfere  witb  it,  or  any  other 
oigan  that  ia  made  by  a  good  maker.  It  is  a  pity 
to  apoil  a  Kam  orsan  inr  such  treatment,  for  I  know 
that  it  is  impossible  to  improve  any  organ  made  by 
a  first- dasB  maker  by  such  meaas.  Messrs. 
Willisand  W.  H.  Duffield.  of  London,  also  Oasa 
and  Co.,  Boothatown,  and  J.  Schofield,  snpp^ 
fittings  that  can  be  relied  upon. 

PBAcrnoaL  Oboan  Bmunft. 

[76634.]— Dynamo.— To  Mb.  Bottokb.— Your 
dynamo  cores  will  do,  though,  aa  you  say,  they  are 
rather  light.  You  muat  have  a  laminated  armature 
if  for  oontinuoua  running;  not  necessary  if  only 
hand-driven.  As  you  speak  of  putting  eight  coila 
on  your  armature,  I  preaume  it  la  either  a  drum  or 
a  ring.  Put  31b.  No.  14  on  the  armature,  and  101b. 
No.  16  on  the  flelda.    Connect  up  in  shunt. 

S.  BOTTOlfB. 

r76636.]  —  Uagnetio  Inanlation.  —  Suspend 
either  the  magnet  or  the  iron  artide  inside  an  iroxk 
case.  Walteb  Hbbbbbt. 

[76636.]— KagneUo  Inaulation.— No ;  but  a 
screen  of  soft  iron  placed  between  the  two  will,  to 
a  certain  extent,  smeld  the  piece  of  iron  or  steel. 

S.  Bottohb. 

[76637.]— Bleotrioal  Problem.  —  The  main 
pomt  of  the  problem  ia  to  find  the  joint  resistance  of 
the  4  wire  in  multiple  arc  Now,  the  conductivity 
of  a  wire  ia  the  redprooal  of  ita  resistance,  and 
the  total  conductivity  of  two  or  more  wires  in 
parallell  equals  the  sum  of  the  conductivity  of  eaeb 
wire.    Therefore,  the  conductivity  of  the  four  wiroa 

ini»nUd«in.I.    Q^  +  ^   +  ^^    +  ^^^ 

the  reciprocal  of  thia  equals  the  total  resistanoe* 

which  ex- 


Therefore,  B 
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preasion,  worked  out,  givee  11*16 ;  that  is,  the  joint 
resistance  of  the  four  wires  iBll'16  ohms.    Now  to 

16    . 


E 
find  the  total  current  «  G  *  -    a  C  ■■ — 

ana  WW  WHM  »-u««m.        ^        ^        ^       11-16+10 

which  gives  C  »  '709.  The  total  current  in  the 
circuit  ia,  therefore,  *709  amp^.  Now,  to  find 
the  current  in  each  wire,  as  tne  current  varies  in- 
versely as  the  resistance,  the  following  proportion 
wiU  hold : — 

27,  &c.  :  1M6 

Asrofany)    {,*„    ( B  of  all  the  wires ) 
one  wire  j  \     in  parallel         J 

: :  -709  :  x 

^.     f  the  total)    i.-*v,.    /current   in  thai 
~"  i  current/  ^^^    \   particular whw 

Thia  givea,  calling  the  four  wires  A,  B,  C,  D, 

^ •293ampfere.     -    4l:3)pe^atage    of 

"  =    210  r  ^^    current 

H    16*0  J  ^  ^^  wire. 
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..... 
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•106 


Total        -709  amp^rea  100-0 

We  have  thus  found  the  total  current  in  the  drcnit 
*709  ampbre,  and  the  actual  current  carried  by  ead» 
wire,  together  wiUi  the  proportion  of  the  whole 
current  taken  by  each  wire.  There  is  nothing 
really  difficult  in  the  question ;  it  is  a  matter  of 
careful  arithmetic.  Work  out  the  problem,  and 
check  my  figurea.  Studbnt. 

[76638.]— Path  of  Neptime.— The  Burchmm^ 
tetuna  place  of  4-  19'  716  ia  4h.  16m.  28'6s. 
+  19^42'6'.  Bringing  thia  up  to  18920  by  applying 
the    preoeswma   given   in  my  letter,  we  haTi» 
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4h.  18m.  35'Oa.  +  19^  47 T.  Of  course  theae  places 
an  not  abeolntoly  aoearate,  as  the  fxreoessionB  I 
ga^e  were  for  tiie  centre  of  the  map,  and  the  star  in 

Saestion  is  dose  to  the  edge.  Not  beine  able  to 
nd  the  star  in  any  meridian  oataloffue,  I  wrote  a 
month  or  two  ago  to  BerUn  for  its  pUoe,  and  Prof. 
Anwers  kindly  sent  me  the  following  unpublished 
plaoee  for  1875*0 :  4h.  17m.  38-70s.  +  ir  46'  590". 
Redadng  these  to  February  15th,  1892,  we  haye 
for  the  place  of  D.M.  -»-  l^  716  at  that  date, 
4h.  18m.  35  ^Os.  +  19°  47'  300".  The  place  of 
Neptone  from  the  Nautical  Almanac  for  the  same 
date  is  4h.  18m.  39  89s.  +  19^'  48'  46 ".  I  think  Mr. 
W.  L.  Walter  will  find  that  the  distance  of  the  star 
from  Neptone  is  nearer  80"  than  30'.  Seeing  that 
there  would  be  no  Tery  dose  appulse  of  the  planet 
to  the  star,  I  merely  gaye  the  distance  roughly.  Of 
oourse  the  path  of  Neptune  in  my  map  is  reduced 
to  1865*0.  On  the  eyening  of  October  28th,  Neptune 
will  make  a  yery  dose  approadi  to  the  10th  mag- 
nitude (D.M.  9  3  magnitude)  star.  D.M.  +  20"  777. 
Prof.  Auwers,  howeyer,  writes  to  me  that  as  it  is 
9*3  magnitude  in  the  D.M.,  '*  it  is  not  a  star  of  the 
Catalogue  programme,  and  does  not  occur  in  my 
zonae."  I  naye  been  unable  to  find  it  in  any  cata- 
logue. [Ebeixa..— Letter  32811,  p.  176,  for 
"plana"  read  '* places";  for  "near  opposition" 
read  "  mean  opposition."]  H.  sadlse. 

[76644.]— Koon  from  Squator.  —  The  moon 
wul  be  longest  aboye  the  horizon  at  the  Equator 
when  her  motion  in  Bight  Aaoension  is  moat  rapid 
—that  is  when  she  is  at  her  greatest  dedinanon 
north  or  south,  and  is  at  the  same  time  near  perigee. 
Under  these  ctroumstancea  her  daily  motion  in 
Bight  Asoenaion  ia  about  Ih.  10m.  Thia  makea  the 
interyai  between  oonaeoutiye  tianaita  about 
26h.  14m. ;  the  time  that  the  moon'a  centre  is  aboye 
the  horizon  (negleotiDs  refraction  and  parallax)  ia 
half  thia,  or  12h.  37m.  Taking  refraction  and 
parallax  into  account^  thia  ia  reduced  to  about 
l2h.  34m.  Thia,  then,  la  the  loogeat  interyai  that 
the  moon'a  centra  can  be  aboye  the  horizon  at  the 
Equator;  but  the  interyai  from  the  first  appearance 
to  the  laat  diaappearanoe  of  any  portion  of  the  diao 
would  be  about  2m.  longer,  or  12h.  36m. 

AxTDBEW  0.  D.  CfiOiocKLnr. 

Montpelier  Houae,  Blaokheath,  Oct.  25. 

[75646.]~STirfiaolnff  for  Wood  Xn^ravers' 
Blooks. — If  **  Engrayer  "  will  coat  hia  boxwood 
blocka  with  a  thin  waah  of  Chineae  white,  he  ?rall 
obtain  a  amooth,  white  aurfaoe,  that  lead  pencil 
will  work  well  on  when  perfectly  dry :  coloura  or 
tinta  can  then  be  waahed  oyer  the  sketch,  when 
required.  Lttkb  Skabpb. 


L75647.]— To  Kr.  Bottone.— (1)  Pleaae  refer 
me  to  the  reply  containing  deacription  of  yoltmeter, 
aa  I  do  not  know  which  you  mean,  ao  cannot  reply. 
<2)  It  ia  poaaible  to  meaaure  tae  E.M.F.  of  an 
mduotion  coil.  A  half-inch  apark  coil  haa  an 
E.M.F.  conaiderably  exceeding  60,000  yolta.  (3) 
Beoanaethe  tenaion  la  not  auffiaent.  S.  Bottone. 

[75648.]— Impure  Food»— la  it  true  that  the 
Jewa  are  exempt  from  cancer?  The  danger  in 
pork  meat  Uea,  not  in  ita  being  an  impure  food,  but 
in  the  likelihood  of  the  preaence  of  trichineB, 
oyatioerci,  or  other  minute  paraaitic  inaecta  in  the 
fleah.  Salted  bacon  ia  leaa  uable  to  contain  theae 
than  the  freah  meat.  Thorough  oooking  entirely 
eliminatea  thia  danger.  S.  Bottonb. 

[76648.]'— Impure  Food.— Baoon  ia  often  con- 
aioered  a  dangeroua  food  in  tropical  dimatea  owing 
to  the  decaying  and  putrid  matter  on  which  piga 
feed  in  hot  dimatea.  This  ia  auppoaed  to  be  the 
reaaon  why  Moaea  daaaed  tiie  fleah  of  the  pig  aa 
andean,  and  it  ahould  alwaya  be  ayoided  m  not 
dimatea ;  but  the  prohibition  ia  not  neoeaaair  in 
oold  and  temperate  oonntriea,  where  deoompontion 
la  not  the  chronic  atate  of  moat  dead  animal  and 
yegetable  matter.  999. 

[75648.1— Impure  Food.— You  aak,  "ia  baoon 
injuriouar"  I  would  aay  rather  the  reyexae,  if 
properly  cooked.  I  would  like  much  to  hear  of  any 
authority  for  your  atetement  that  "Jewa  neyer 
auffer  from  cancer  becauae  they  do  not  eat  bacon." 
My  own  experience  in  the  hoapitala  at  Vienna  ia 
againat  thia.  They  certainly  enjoy  immunity  to  a 
great  extent  from  tuberculoua  diaeaae,  becauae  of 
tne  neat  care  taken  by  their  authoritiea  to  reject  all 
butcner  meat  haying  the  alighteat  auapicion  of 
diaeaae,  and  alao  immunity  to  a  great  extent  from 
eyphilia,  becauae  of  drcumdaion  and  their  better 
moral  behayiour. 

Plymouth*  B.So. 

j:75648.]— Impure  Food.— ".Kit"  aaya:  "It  ia 
eaid  that  Jewa  neyer  auffer  from  cancer,  becauae 
they  do  not  eat  baoon."  The  anawer  ia  that  Jewa, 
like  other  people,  do  auffer  from  cancer.  I  belieye 
they  rarely  haye  cholera  or  typhoid  feyer,  being 
yerr  careful  aa  to  the  "  deanlmeaa  "  of  their  food 
ana  drink.  Baoon  ia  a  aalted  and  amoked  meat, 
and  ia  not  to  be  commended  aa  a  adect  healthy 
artide  of  diet ;  but  it  aeryea  ito  purpoae,  and  haa 
done  ao  for  centuriea,  and  I  fancy  will  continue  to 
do  ao.  I  ahould  think  there  are  many  people  in 
thia  country  who  auffer  more  from  the  want  of  good 
Iwoon  than  from  conanming  it.    There  are  aeyeral 


artidea  commonly  uaed  aa  food  which  do  not  agree 
witii  aome  people ;  but  all  that  can  be  aaid  from 
the  acientifLo  point  of  yiew  ia  that  the  aimpleat  food 
ia  the  beat.  People  who  "eat  much  baoon"  are. 
aa  a  nUe,  thoae  who  liye  in  the  country,  ana 
preaumably  work,  and  work  hard,  in  the  open  air. 
They  do  not  auffer  apeoially  from  cancer. 

PoBCfua. 

[75649.]— Bath.— The  hot  water  will  not  riae 
higher  than  the  leyel  of  the  aupply  datem.  Put 
the  cylinder  againat  the  wall  in  your  bath-room, 
and  caae  it  round  with  wood  to  keep  the  heat  in. 

999. 

[75650.]— Leolanohe  Battery.  —  Procuro  aa 
many  21b.  plum-jara  aa  you  want  cdla.  Procure 
an  equal  number  of  poroua  cella  of  the  aame  height, 
but  only  half  the  diameter.  Place  a  lead-capped 
plate  of  carbon,  with  terminal,  in  each  poroua  pot ; 
fill  in  tight  with  a  mixtureof  equal  parte  of  oruahed 
Cpraphite  and  black  oxide  of  maaganeae.  Put  a  sine 
rod  (with  terminala)  in  eadi  outer  jar ;  fill  up  to 
about  three-fouitha  their  capadty  with  aaolution 
of  1  part  aalammoniac  to  10  parte  of  water.  Con- 
nect up  in  aeriea— that  ia  to  aay,  the  carbon  of  the 
flrat  ceil  to  the  zinc  of  the  next,  and  ao  on,  leaying 
the  first  zinc  and  laat  carbon  free  for  attachment  to 
the  outer  circuit.  For  more  detailed  instruotiona 
in  makingLeclandi^,  aee  my  "  Electric  Bella,  and 

all  about  Them."  S.  Botioztb. 

• 

[75653.]  —  Olookmaking.  —  For  pinion  and 
arbor  turning,  &o.,  a  pair  of  dockmakera  "  tuma," 
or  a  dockmaker*a  "dead-oentro  lathe,"  aa  aome 
would  call  it,  ia  the  beat.  Such  a  tool  ia  described 
at  length  in  "  Lathework  for  Amateura,"  p.  537, 
YoL  Lm.  No.  1377,  and  iUuatrated  on  p.  419  of 
aame  yol.  (No.  1372j.  For  tuming  with  this  tool, 
uae  ordinary  grayera  from  -^in.  to  <Ain.  wide, 
according  to  work.  For  barrela  and  other  aimilar 
work,  an  ordinary  lathe  ia  used.  For  yery  small 
clockwork,  a  lathe  such  aa  that  illustrated  on 
p.  513,  Vol.  LIU.  (No.  1376),  ia  yexy  useful,  but 
must  be  used  carefully,  and  no  heayy  cute  at- 
tempted. For  ordinaiy  dookwork,  a  useful  size  of 
lathe  is  about  as  foUows :  Centres  3in.  to  4in.,  bed, 
flat  and  wide,  about  2ft  long,  a  good  face-plate,  a 
slide- rest  witn  screws  of  fine  pitch.  Boley's  dock- 
maker's  lathea,  fitted  with  atep  chucka  and  aplit- 
wire  chucka,  are  yery  handy,  and  may  be  obtamed 
anywhere  in  Clerkenwell.  The  centrea  of  a  dock- 
maker'a  lathe  muat  be  fine  and  reyerdble,  either 
male  or  female,  at  will,  though  female  centna  are 
almoat  alwaya  used.  F.  J.  G. 

[75654.J— Forming  Aoonmnlator  Plates.— 
To  Mb.  Bottonb.— Yea,  your  aix  cella  will  charge 
them  fully  and  well.  Proceed  precisely  as  described 
in  my  book.  The  size  of  cell  does  not  influence  the 
prindple.  S.  Bottone. 

[75656.]— Five- candle  Lamp.— Leclanch^  cells 
not  adapted.  Two,  or  at  most  three,  chromic-add 
cella,  with  lifting  arrangement  to  draw  plates  out 
of  acid  when  not  in  use,  will  be  much  more  satis- 
factory. S.  BOTTOWX. 

[75658.1— Blchord  Piano.— The  causes  may  be 
three.  (1)  The  sounding-board  is  split.  Examine 
by  taking  out  action  and  lower  board ;  glue  atrip 
of  parchment  oyer  crack.  (2)  The  lower  bridge  is 
un^ued  from  the  sounding-board  at  aome  place,  or 
the  wire  that  jars  doea  not  reat  firmly  on  the 
bridge.  (3)  One  or  more  of  the  wiree  bielow  the 
aeoond  bridge  anawer  in  pitch  to  the  jazring  string. 
Qet  aomeone  to  atrike  the  offending  note  while  you 
preaa  your  hand  againat  the  lower  half  of  the  atringa 
till  you  come  to  the  one  that  yibratea.  Place  aome 
piacea  of  fiannd  in  and  out  between  that  atring  and 
ite  ndghboura  (bdow  the  bridge).  Some  part  of 
the  fnmie  may  clatter,  or  aomeuing  in  the  room. 

S.  Bd'JOME. 

[75659.]— Plating  Solution. —  It  doea  not 
matter  how  good  the  aolution  may  be,  if  the  artidea 
are  not  properly  deaned  beforo  plating,  you  wiU 
find  the  work  atrip  under  the  aoratch  faruah  or 
bumiaher.  Then  ia  one  other  cause — that  is,  being 
depoaitedtoo  fast,  hayinff  too  mudi  free  cyanide  in 
aofution,  or  naing  too  high  battery  power  or  too 
large  anode  aurface  ;  yet  another  cauae,  that  ia  not 
beinff  properly  rinaecL  after  deanaing  in  potaah 
Bolunon.  la  the  rinaing  water  after  the  potaah  dip 
dean  and  free  from  potaah  P  Bo  you  uae  a  cyanide 
dip  preyioua  to  plaiang  the  work  in  the  plating 
brair  What  metal  ia  the  work  you  are  ttyins  to 
plate?  I  haye  not  aeen  thia  "gold  cyaniae." 
although  I  haye  heard  of  it  beforo.  We  uae  tne 
beat  black  cyanide  98  per-cent.  for  all  plating  work, 
gold,  ailyer.  copper,  braas,  &c»^  and  are  well  pleaaed 
with  it.  The  prioe  ia  no  higher  than  that  you 
mention.    S.  Bobebt  Bonnst,  Eleotroplater,  &c. 

[75664.]— Model  Electrlo  Motor.— Pleaae  let 
me  know  the  number  of  the  reply  to  which  you 
rof er.  I  can  then  adyiae  you.  Or  look  in  my  book, 
<* Electro-Motor:  How  Made  and  How  Uaed," 
whidi  giyea  deaoriptiona  of  moat  forma. 

S.  BonoNB. 

[75665.]— Skin  Braptions.->I  snapect  that  the 
friend  of  ^*  Subscriber  from  the  First  Number  "  haa 
not  acted  out  my  instructionB.    Let  him  read  again 


botj 


my  reply  on  page  44  of  No.  1380.     What  ia  tboi 
aUted  I  am  prqp«red  to  atand  by.    The  "thick'' 
he  mentiona  ia  the  magneaia.    Thia  ihoald  bi 
ahaken  up  and  taken  with  the  salts ;  othamiM  I 
haye  no  doubt  it  will  act  aa  he  statet.  Lat  Wm. 
alao  read  my  roply  on  page  116  of  No.  138S.  Ihafi ' 
iuat  latdy  token  aeyeral  doaea  of  it,  and  hafe  aot 
had  the  alighteat  unpleaaant  disturbancsa.    XUi 
medicine  haa  been  of  ao  much  benefit  to  ma  nif 
othera  that  I  recommended  it  to,  that  I  wiihad  it1» 
be  known  of  far  and  wide,  and  after  ahoat  IV! 
yeara'  knowledge  of  it  and  ite  effjaote,  I  can  tfttk^ 
it  aa  a  aplendid  medicine  for  the  blood. 

Maiojdt. 

[75666.]— Skin  Braptlona.— Dr.  Bnghai,  «4 
Bnshton,  joint  author  of  the  "  Gydopsadia  of  Dnf 
Patho^eay,"  in  hia  **  Pharmanodynamioi," 
materta  mediea,  1876,  giyea  a  diort  aztida  on  bi 
neaia  carbonate— i.e.,  *'  Magneaia,  in  ita  m^ 
carbonated  form,  ia  known  (in  the  drug  ' 
only  aa  an  anti-add  and  mild  lazatiye.  T 
ana  Pidou^  point  out  that  the  eyacnatioDi 
duced  by  it  ara  at  Jk-»t  dmple  liquid  afcoda ; 
continued  action  and  uae  aet  up  iiifiammation  of 
mucoua  inteatinal  membrane  (i.e.,  the  bowaii 
intestinea),  &o."  If  the  «  Subaoriber  "  has  a 
or  heira.  then,  prorided  they  can  but  io 
him  to  oe  a  bit  peraeyering  in  theuaaofhii 
estimable  (for  them)  preacription,  they  m^Tcatoa 
upon  inauring  hia  life  in  a  number  of  omoaa  nfl 
for  a  good  round  aum,  with  a  certainty  of  a  haoM 
aome  return  for  their  money  and  their  riak. 

ThB  LtDITXT  DlSFDrSEB. 

[75666.]— Verbaaonm— The   Great  Kull 
— ^*  Who  would  belieye  that  the  medical  school, 
it  haa  hitherto  existed,  in   the  place  of  aar 
endeayouring  to  aaoertain    ezperimentaUj 

? genuine  peculiar  dynamic  powers  this  plant 
eate  on  the  health  of  human  beinga,  was  oontant « 
aacribe  to  it  oonjecturally  (and  f alaaly)  a  damdMg 
reaolyent,  and  laxatiye  power,  from  tha 
odour  of  ite  fiowera  when  crushed  hy  tha 
and  from  the  alimy  character  of  ita  juice, 
employ  it  blindly,  m  combination  with  other 
whoae  medidnal  qualitiea  wero  equally  unkno* 
for  auch  conjectural  objecte,  in  the  form  of  g 
poultioea,  and  dyatera?  The  fdlowing 
symptoms  and  morbid  atetea  which  haye  bam 
duced  by  thia  plant  on  healthy  peraona  will  i 
how  much  mistaken  the  medical  world  wai  (aad 
in  ite  friyoloua  oonjecturo ;  and,  on  the  othar  *^" 
for  what  true  ouratiye  objeoto  it  may  be  am] 
with  certain  and  auro  effect  in  natural  morbid 
correaponding  in  ainularity  to  the  oharad 
symptoms  moduced  by  it.^'  Thna  aaya  Eum 
mann,  on  Yerbaacum,  in  the  oonduding  aitiQia 
hia  immortal  Materia  Mediea  ^ura,  of  about  IP* 
tranalated  by  Dr.  Dudoeon,  and  iasnad  \sj 
TTahmtmiMi"  Publiahing  Sodety,  117>  GroTe-rt 
Liyerpool,  in  1881.  ftefiuent  extraote  from 
grand  two-ydume  work  in  re  one  or  othar  of  m 
medicamente ;  alao  tn  re  thoae  other  drofl  m  n 
fiye-yolume  "Chronic  Diseaaea,"  and  okmdU 
Antipaorica,  would  be  aent  for  inaertion  in  *'  Oon" 
now  and  then,  proyided  Mr.  Editor  deaiiea  loflb 
aa  to  which  hia  inclination  may  poaaiUy  ba  » 
fluenced  by  the  yiewa  of  thoae  readera  who  aiq 
expreaa  to  him  their  wiahea,  the  waate-paper  haini 
bemg  a  holocauat  much  reapebted  by  _ 

Thh  Ltdnbt  DlflPlMB* 

[76666.]— Mnlleln.-yerbaacum  ia  not  aUn  t 
Hyoacyamua.  It  waa  formerly  much  uaed  aii 
demulent  in  cougha.  In  Italy  it  jb  atill  extenatH 
uaed  aa  a  tea.  The  bright  yellow  fiowan  af 
gathend,  dried,  and  infuaed  in  boiling  water,  an 
make  a  yery  agreeable  and  palateble  aubatitata  fo 
tea.  Aa  to  any  aotiye  properties,  it  haa  none, 
apeak  from  ten  yeara'  experience  of  ite  daily  use. 

[75669.]— Snakaa.-Prof.  Krefft  wrotoaydn^ 
book  at  Sydney  fifteen  yeara  ago.  T^  Bn« 
Muaeum  Library  may  haye  it;  or  write  AgJ 
(Hneral  New  South  Walea,  Viotoria-atreeft,  ft 
news  about  it.  CowWBi. 
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The  niMkbert  and  tUUt  0/  qMriet  whkh  rmma  me 
twend  /or  Jive  vwks  are  tMerted  in  thi»  h^  «?  J, 
wuuuwend  art  repeated  /our  weekt  aJlerysireM,  ^^J^ 
mtrreadtn  vriU  look  over  the  U$t,  and  tend  ^vkoi  t^femtm 
Db«y  oam/ortKe  ben^  0/  tMr  'fMote  oontrib^Oert, 


76140. 
76142. 
76146. 
76161. 
76188. 
76167. 
76iei. 

768ie. 
76889. 
76886. 
76886. 
76846. 
76847. 


Iron  for  CaatinfrfP*  661. 
Working MxAtAVigoite,  661. 
Small  Sucker,  681. 
Bran  and  Niokel  Gaating,  68S. 
Steel  Gastinga.  688.     . 
Teztbooka  in  Mefbanica,  688. 
Photographie,  688. 


B.E.B.  Looo. "  Onward,"  p.  97. 
laaa,98. 
Boaaea  of  Wood  BoUara,  9& 


Dyeinff  Olaaa,  98. 
Foliamn 


Kngine,  98a 

Engine  for  lift,  98. 

Patent  Beaooattng  Gonga,  88. 


Oor.  SO,  1891. 


ENGLISH  MEOHANIO  AND  WOKLD  OF  SOrBNOE!   No.  1888. 


229 


QUEBIES. 


tna&b-Brokan  Bleotrlo  Wire.  — Oaa  asT 
ipte  tan  SB  how  to  oalottlAte  the  diatanoe  at  wbioh 
h^koipttt  of  anelwtrio  wtra  ia  to  be  found  T— W.  H.  B^ 

TaBk\^(Hm  Bnflrlna.  —  Can  anybody  teU  me 
giiikr  uo*  is  aaj  objection  to  the  use  of  platinam  ae 
ii^taal  for  tib«  ignition  tabes  of  ga»-enffineet  FlaUnnm 
m  fit  vl^  ^^  wifhoat  malting,  and  the  heat  required 
iBMlttitvlillehotia  not  beyond  that  wUoh  is  gene- 
Hit  med  in  the  ignition  ohimne^eof  modem  gae  enginee 
SpiB|tabe  ignition.  Platinum  la  of  eourae  an  ezpeudTe 
aril},  but  the  coat  of  a  platinum  ignition  tnbe  mutt,  in 
^Mona  of  time,  be  exeeeded  by  temporary  ignition 
^ta  vtdeh  require  tepladng  about  every  two  daye, 
l[hmM  a  platiaum  tube  would  never  want  replacing, 
oi  »  wgoUaaTe  trouble  and  expense.— *B.  L.  M. 

^l-PbonOffxaph— Would  Ut,  Oillet  Undlr 

I  if  the  cutting  edge  of  the  reeosding  stylus  u 

oross  or  enrred  with  the  same  radins  as  the 

_  end  of  reprodudngs^lns,  so  as  to  make  the 

the  groove  in  the  wax  hoUow,  that  the  latter 

osy  have  a  better  bearing  therein  1    Also,  how 

nft  iion  linn  ia  the  armature  supposed  to  eon- 

_|<-inetharworaa,  what  thiokneas  is  eaoh  ring  t    Can 

lyhoBopaph  be  made  to  reoord  and  reprodnoe  even  in 

A  my,  without  the  aid  of  a  motor,  by  turning  it 

Kebaadf  a«I  wish  to  exhibit  it  at  Christmas  to 

friends,  but  will  not  be  able  to  oomplete  the  motor 

at  time.— LaiMSTXB. 

pHnLj-IittflTAl  (T7alt6d  States). -WilU  and 
'Ma -A.  dies  in  America,  leaving  money  amounting 
rateotSOO  dollars,  after  paying  all  debts  and  expenses 
)1.  ia  Hngland,  and,  in  the  event  of  B.  being  dead,  to 
L^childnB  and  widow.  B.  only  survives  A.  bv  three 
jiBd,aeoacdiag  to  the  will,  the  widow  and  onildren 
icalidad  to  the  money  in  equal  shares.  The  trustee 
the  will  givae  very  vague  information,  and  the 
rate  anxioaa  to  have  some  deinite  knowledge,  as  it 
V  14  months  sinoe  the  death  of  A.  Will  some 
!  eho  knows  the  way  kindlv  reply  as  to  how  to  pro- 
ItSfBtaoopyof  thewillandsti^mentof  afTain!  I 
ray  that  A.  was  a  naturaUsed  American,  and  lived 
loS  in  Bliaaia,  U.S.A.— LaaiTsa. 

r.] -Jupiter's   Satellltea  for  Verifyiar 

uiraater.— Ftorhaps  **F.B.A.8."  would  inform 

»iliat  powar  would  So  naoessary  with  a  iin.  o.g  to 

!  Japiter^s  sateUitoa  for  the  purpose  of  verifying  a 

ataeal    Whether  an  oooultation  or  a  tzmndt 

,  or  its  shadow,  would  be  the  best  to  observe, 

lit,  vilh  soeh  an  instrument,  I  might  expeot  to  get 

(ttJM  to  half  a  minute  I  — SHirxASTaa. 

O'Pooket  Aneroid.— I  have  apoeket  aneroid 

I  bsabeeome  somewhat  sluggish  in  its  movements, 

lUiolians  being  generally  behind  thoee  of  a  larger 

in  my  poaaession.    Is  it  necessary  that  the 

f  parts  ahcmla  be  oiled  from  time  to  timet  Would 

itioable  to  alt^  the  lever  arrangement  so  as  to 

the  range,  and  render  changes  of  altitude  or 

!  more  apparent  t— SxiPXAATsa. 

I.]  — Oaaoe  Bolidlny.— Would  anv  reader 
I  by  giving  desired  information  regarding  planning  t 
itheieadheap  book  in  themtrket  th&t  would  give 
■hJ  I  want  a  good  sea^going  canoe,  one  that  would 
ri  aBall  log-aail.— XcDarr. 

0— Felll&gr  Bodies.— Can  any  of  our  readers 

I  the  foiaalM  for  a  fallinic  body,  wher^  the  force  of 

'   if)  iM  iteelf  Inereaeed  at  a  constant  rate,  as,  for 

from  moon'a  orbit  to  earth  1    This  can  be  got 
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but  f  armulae  independent  of  the  period  are 


fcM,neh  aa— 

.=    /?I^ (^,«8J^  in  this  ease) 

^■t  lissome  constant,  and  ypropresentsthe  minimum 
Vhial ,  at  starting  polnt-W.  B. 

^WL]-"  Faust.  "—Would  some  reader  who  is 
with  *'F*ost"  kindly  say  where  I  can  find  the 
ghaes:— 

"flee all  thingf  with  each  other  blending, 
&eh  on  eacn  in  torn  depending,"  ftc 

[hajbKw'aTianaalatiaaof  "  Faust."— W.  F.  Habold, 


■J^l-IilQmlnated  Foatitain.- Will  aome  one 
Iffy  afona  ma  how  to  make  one  anitable  for  ahop 
iJHov  H  Christmas  attraction  t  I  think  they  were  used 
l5y  ?«ris  Bihibitlon,  and  consist  of  an  eleotric  lamp 
[y  narar  and  coloured  glass  so  as  to  make  the  water 
^i^ay  of  different  colours.— Ou>  BuBsoaiBBB. 

DUSLI-Astronomiosl  Brlvingr  Oloek.— Would 
*2«aehliag  '*F.B.A.8."  or  some  other  astronomical 
*°*ti  glfe  a  rough  sketch  or  description  of  a  con- 
"■vnotian  pendulum  and  escapement  for  the  above, 
?Ay  vaahle  to  obtain  aoceis  to  any  good  library!— 


& 


.^^J-Bynama— To  Ma.  Bonora.- I  have  a  set 
fJ'S'p.  eiastly  like  the  motor  deeeribed  by  you  in 
Ji^»  March  16.  1889.  They  are  the  same  sise,  ex- 
jBlthe cores,  whioh  are  |in.  thick.  What  weight  of 
2,  1*^ "^^»t  I  wind  on  fleldHnagneta  and  arma- 
r^/?  set  the  best  poesible  result  as  a  dynamo^  ahunt- 
■M  ^  lighting  a  small  incandesoent  lamp  or  two  T 
"W^  ponehings  extend  the  whole  leiufth  of  the 
"■iwetaaael,  or  within  a  ^in.  off  eaeh  end  f  Will  the 
r^«!PBo  ona  S-ieitt.  spindle,  or  what  sise  is  the  hole 
■■■*»— Aaxious. 

i|«j-LlmeUglit.-WUl  ICr.  Bottone,  or  any 
2»  •*>*"«««der,  kindly  put  me  right!  I  want  to 
M?i!!!^  «ygen  gas.  I  have  retort,  gas-bag,  and 
^^.mndonot  know  the  ingredienU  and  quantities 
JJwlOft.  of  gaa  (bag  holda  10ft.)-Fi»Taaji  Ysabs' 

iSS^"^  ^i  Telephone  Oonneotions.- 
^'■"«  oblige  me  by  giving  me  the  proper 
[  owmw^ng  two  betla  and  two  telephonea  as  per 


d/V£ 


yf*ffB 


u 


Ay/^g 


aketeht  A,  push  to  ring  beU  at  B,  asd  B,  pnah  to  ring 
bell  at  A,  with  awitoh  to  put  telephoneB  in  connection 
after  call  has  been  mag  and  anawered ;  the  whole  to  be 
worked  by  aingle-Une  wire  and  earth  return.— B.  &.  B. 

[75687.1-Oastinr  in  lisad.  —  To  "  PxAcrrcAL 
Castbb."— I  am  much  obliged  to  you  for  vour  reply  to  my 
query  on  the  above,  and  ahould  be  glad  ix  you  will  kindly 
anawer  the  following :— 1.  What  kind  of  paper  would  be 
the  best  to  make  the  tubea  of ;  and  about  what  diameter 
should  they  bet  9.  Should  the  pin  be  inaerted  in  the 
holder,  aa  diown  in  aketdh  (1),  or  projeot  straight  out  in 


€.•0^ 


^(^) 


a  line  with  the  holder  (S)  T  8.  What  would  ba  the  beat 
way  of  running  the  liquid  into  the  mould  t  4.  Should 
Sin.  hole  be  aquare  or  rouud  T— Looo.  No.  i. 

[75688.]— Golds.— For  the  last  two  or  three  winters  I 
have  been  troubled  with  eough  and  oold  nearly  the  whole 
of  the  winter,  generally  attended  with  rather  aevere  aore 
throat.  Will  any  of  our  medical  frienda  be  kind  enough 
to  give  me  a  good  recipe  for  above  t  Only  theee  qualifted 
pleaae  reply.— Blbotbio. 

[76689. 1  — Aoonmtdators.— I  am  thinking  of  making 
a  set  of  aoout  8  or  10  aocumulatora,  plates  Ifin.  by  •  6in., 
8  negative  and  9  positive  pUtes  in  each  cell.  Will  Mr. 
Bottone  kindly  say  if  I  can  chaxm  these  off  a  series 
dynamo  giving  about  65  volts  and  18  ampteea  T  Also, 
aoout  what  ampdre  hours  I  may  expeot  from  them. 
Also,  will  he  say  if  he  thinks  the  above  sise  good,  or  what 
siBe  would  he  suggest  t  Any  suggestions  would  be 
thankfully  received.— Blbotbio. 

[76690.1— Indioators.— Will  Hr.  Bottone  kindly  give 
me  sketch  of  oonneotions  for  a  g-hole  indicator  with  elec* 
trical  replacement  1    And  oblige— C.  W. 

[75691.]  -Bleotrioal.— I  am  told  there  la  a  method  of 
placing  a  cut-out  to  each  accumulator  in  such  a  manner 
thatTshould  a  oell  ahort-cirouit,  the  f  uae  melta,  and  the 
cell  ia  automatioally  cut  out.  Will  aomeone  explain, 
with  diagram,  how  thia  ia  achieved,  aa  I  am  sore  it 
would  be  of  great  service  to  many  besides— H.  C.  Bbauv. 

[75692.]— Artifloial  Stone.— Would  felspar  rock 
make  a  good  artificial  stone!  and  if  ground  into  an 
impalpable  dust  would  it  cement  together  with  water 
oniyt  And  would  it  be  neceeaary  to  dry  it  under  a 
current  of  hot  air-if  so,  what  temperature  t  The  felspar 
stone  ia  ef  a  wfaitiah-grev  colour,  very  like  a  Umeatane, 
hard  Mid  tough,  aoratcaea  glass  deeply.  There  are  also 
of  a  pink  colour.    What  would  be  about  the  cost 


per  ton  «f  breaking,  grinding,  and  polvedaing,  without 
iaking  inta  account  the  motive  powi^r  T    W&en  finely 

found  would  it  be  of  any,  and  what,  VAlue  as  a  m«nure  T 
have  observed  the  grass  grows  very  luxuriant  in  the 
bottom  of  the  old  quarry.  Any  further  information  on 
the  subject  wfll  greatly  oblige.— Hxtohblx.. 

[76696.1- Byname  Oastinff.— To  Ma.  Bottobb.— 
Please  teU  me  with  what  wire  to  wind  one  of  your  small 
dynamos,  so  as  to  light  two  4-volt  lamps  T  -T.  F.  B. 

[76694.]  —  Ijomritlims.— In  the  examination  for 
Assooiate  of  the  Society  of  Aetuaries.  Ootober,  1889,  the 
second  question  in  the  first  paper  on  arithmetio  and 
foUowe:— "Within  what  limits  are  the 


algebra 

approximations  obtained  by  the  use  of  a  table  of  propor- 
taooal  partsin  a  book  of  logarithas  accurate  t "  xshould 
be  much  obliged  by  the  proper  answer  to  this  question ; 
or  by  a  reference  to  a  textbook  in  which  the  information 
is  given.— B. 

[75696.]  ^Sediment  in  Niokel-Platingr  Bath. 
—What  IS  the  cause  of  the  reddish^brown  precipitate 
which  I  find  in  my  nickd-bath  after  uring  I  Does  it  show 
that  the  bath  is  out  of  order  or  not,  and  how  must  I  get 
rid  of  itt  ladded  some  borax  to  a  part  of  the  bath,  and 
found  the  same  sediment  after  standing.  Should  the 
bath  be  deddedlv  alkaline,  or  should  I  just  dissolve  the 
crystals  of  the  oouble  sulphate  in  water,  and  use!— 

tTLPUA. 

[76696.]— A  Stopping  for  Xleotro-Silverlnff. 
—I  want  to  eleotropl^  some  articles  with  silver.  COrti^ 
parts  of  the  articles  I  wish  to  keep  dear  of  silver.  What 
must  I  use  to  prevent  the  silver  taking  on  thoee  parts  T  I 
have  tried  sheUao-vamiah,  and  fl^  tut  the  bath  diaaolvea 
it  off.— U(«rHA. 

i76697.]— Heating  Workaliop.— Can  any  reader  of 
lura  "  give  me  a  hint  aa  to  the  beat  means  of  heating 
a  large  workahop,  78ft.  by  81ft..  walla  10ft.  high,  ana 
roof  ruing  about  18ft  in  the  middle— about  62.000e.ft.  t 
About  two-thirda  of  the  roof  are  aky-light,  and  all  out- 
aide  waUa.  Have  no  ateam  boiler,  ao  cannot  uae  hot- 
water.    Would  a  ooke-atove  in  the  middle  of  each  half 
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be  sufficient  T  If  ao,  what  Bise  stoves  should  I  want, 
and  what  is  the  best  make  t  I  should  like  a  stove  hi 
which,  by  filling  up  with  coke  and  ohenking  the  draught 
a  fire  could  be  kept  all  night  without  attention.  I 
ehould  want  a  temperature  of  about  60^.  Perhaps  Mr. 
Fletcher  could  tell.me  if  na^etoves  would  do,  and  what 
consumption  of  gas  iwould  oe  required,— Tbbbjco. 

[76698.] -Potter  Writing. -Would  any  reader  in- 
form me  of  the  best  means  of  learning  poster  writing, 
kind  of  brushes  used,  inka,  &&— Obo.  Wabd. 

r76690.]>"  Berliner"  and  "Fiddler"  Violins. 
—In  Vol.  XXXCL  of  "  Oars"  there  was  aome  corro- 
spondenee  reapeoting  the  above.  I  ahould  be  very  much 
obliged  if  any  one  would  kindly  inform  me  if  either  of 
theee  was  a  success,  and  give  anv  detafls  as  to  the  latest 
form  of  eaeh  insorument  Perhaps  "Fiddler"  or  Mr. 
Bwrliniirr  would  oblige.— Fiodlbstbibo. 

[76700.]  -Hardeninfr  Potatoes.— Is  there  any  way 
of  hardening  potatoes  luce  bone,  ao  that  they  may  be 
turned  in  a  lathe  t— Q.  W.  9. 

[75701.]— Steel  Polishinff.  -Would  any  of  "  ours  " 

gve  me  some  information  about  steel  polishing,  what 
»bs,  mops,  and  powder,  &:.,  to  use  f— H.  Ra.xda.li.. 

[75702.]— To  "  Organon."— It  is  proposed  to  add  a 
seoond  manual,  with  separate  wind-ohest  connected  to  the 
present  one^to  an  American  organ  wmtniniwy  eight  sets 
of  reeds.  Would  the  addition  of  this  aeoond  manual 
render  the  reeda  alow  of  apeedi  T  The  object  of  thia  ad- 
dition ia  to  be  able  to  get  a  very  aoft  aooompaniment,  aa 
the  aeoond  manual  wul  be  inoloaed  in  a  awell-box.— 
xta  aC 

[75708.]— Bnamel.— How  are  bediteada  wiamalled  by 
atoving  prooeea  T  Give  heat  and  tim?  required  ;  also  aay 
how  the  enamel  ia  made,  and  what  f  com.— Ejtakbl. 

[75704.]— Balloon.—!  want  to  make  a  email  balloon 
to  carry  a  wire  to  a  height  of  about  a  milcw  Total  weight 
of  wire  and  hemp  oord  for  aecuring  balloon  would  prob- 
ably be  801b.  to  «Ab.  Should  be  glad  of  information  as 
to  neceasary  aiae  of  balloon,  whu  aiUc  and  net  I  ahould 
uae,  any  hinta  aa  to  making,  or  name  of  a  book  giving  the 
information  I  require.— HsTBOBOLeoisr. 

[75705.1-Beed  Voloinff.-l.  Will  "  Practical  Organ 
Builder"  be  kind  enoo^  to  explain  how  reeds  are  pro- 
perly voiced,  and  what  methods  are  used  besides  >»*i»««»ifr 
and  tuning  T  2.  Also,  what  ia  the  smallest  space  required 
for  an  octave-coupler  t  8.  How  are  cavity  boards  made : 
how  much  cubic  space  should  be  allowed  in  each  tube  I 
4.  Are  mutee  usually  made  of  wood  or  braaa  ?  A  letter 
on  the  interior  of  the  American  organ  would  be  highly 
appreciated  by  many  readen  of  the  **  E.1L"  if  "  P.  O.  B.^' 
could  obUge.— Bbbdb. 

[75706.]  — Thermopile.— To  Mb.  BorrowB.— THth 
reference  to  the  form  of  thermopile  givtrn  at  p.  140  of 
your  book  on  '*  Bleotrieal-Instmment  Making,"  &c., 
will  yon  kindly  state  what  would  be  about  the  voltage, 
resistance,  and  current  given  (on  the  short  circuit  •  by  12 
pairs  in  series,  eaeh  pair  being  1ft  long,  and  made  cUsKo. 
8  Oerman-ailver  and  copper  wires,  the  one  set  of  points 
being  heated  almost  to  redness,  and  the  other  set  k^t 
cool  by  oold  water  continually  dropping  on  them  !— 
Tbbbxo. 

[75707.]— Orffan.— I  am  building  a  two-manual  organ. 
I  wish  to  know  the  dimensions,  and  positions  of  keys  and 
pedals  as  recommended  by  the  College  of  OrganistsT— 

DiAPASOB. 

[75708]— Magnetle  Iron  Ore.— Is  this  of  any 
value  other  than  for  tiie  manufacture  of  iron  T  The  par- 
ticular ore  I  refer  to  is  being  obtained  aa  a  sand,  which 
will  pass  through  a  SO-mesh  screen,  and  contains  only  5 
per  cent  of  siliea.  I  remember  reading  of  its  being  used 
under  the  name  of  "polarlte"  as  a  fltering  "»^«"m,  and 
seUiog  at  £6  per  km.  Can  anyone  give  me  any  inf oima« 
tion  as  to  tlus  f  wH  a  metallurgut  also  tell  me  what 
flux  would  be  needed  to  smelt  tlus  ore— whidi  containa 
nearly  70  per  cent  of  metallic  inm— into  pig  iron  T— Mao- 

BBTFTB. 

[7S708]  -  (HM-MaUnsr  Xaohine.  -  Will  Mr. 
Fieteher,  or  some  other  able  reader,  kindly  explain  the 
working  of  the  "Son  Auto-Pneumatic,*'  "Helios,"  or 
any  other  make  of  oas-making  machine !  lamsuresome 
readcTB,  Uke  myself,  living  in  the  country  and  away  from 
the  town  gas  supj^v,  would  be  pleased  to  have  instruo- 
tions,  so  as  to  be  able  to  construct  a  small  machine,  eay, 
about  six  lights.  I  am  aware  that  Argand  burners  are 
used  for  gasoline.  How  is  the  blower  arranged  to  f oroe 
air  through  the  gasoline ;  and  is  there  a  valve  between 
thegaseune  tank  and  the  governor  or  regulator  before 
the  gas  is  taken  to  the  burners  T  To  be  driven  by  pulleys 
and  weight  A  rough  sketch  of  the  working  parts,  sute 
of  hh>wer,  reservoir,  pipe  leading  from  marnin^,  Ac, 
would  greatly  oblige.— Bauox. 

[75710.1-Preserwinff  Oak  Posts.— Will  some  of 
your  readem  kindly  inform  me  of  a  good  composition  for 
coating  oak  gate-posts  to  be  fixed  in  a  damp  clay  soil  t 
Paint  IS  expansive,  and  I  have  been  advised  not  to  use 
ga»4ar.    What  ia  Stockholm  tar  t- W.  W.  H. 

[76711.] -Bnoalyptns  OIL— Will  anyone  Undly  in- 
form me  how  I  can  make  this  oil  mixaole  with  water 
for  uae  in  a  bath  t   Also  what  ia  the  preparation  known 
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Ef  "tolaUefli^txee  oQ/'  which  fonns  a  milky  emulsion 
with  water  I- X.  T.  Z. 

l7671S.l-Eleotrlo  Bath.— Which  is  the  bert  and 
cheapest  way  to  apply  an  electric  bath  to  a  rariooee  yein 
in  the  calf  of  the  leg  T—TaiToir. 

rTsnal—A  stro-PhotOffraph  y.— Wonld 
"  F.B.A«B."  or  some  other  competent  person  give  me  the 
following  information :  (1 )  What  kina  of  dry-plates  are 
best  adapted  for  lunar  aeflati?esT  (S)  What  kind  of 
dsTcloper  giyes  the  best  reeoits  for  this  class  of  work !— 
8iJkDs,  HiuL 

[76714.]— Dynamo  Bmahefl.— Wonld  not  platinnm 
or  alnminiom  oe  excellent  for  this  pnroose,  or  woold  the 
expense  of  them  preclude  their  use  1— Bausn. 

[7S716.]-To  Xr.  Bcttono.— I  wish  to  light  thiee 
rooms  in  my  house  with  electrical  lamps*  if  it  can  be  done 
without  using  accumulators.  Flea  se  adTise  me  how  to  do 
it  efBdently  with  a  small  gas  engine  of  I^H.P.  nominal ; 
the  light  must  be  regular  and  steady,  or  it  would  be  no 
use,  and  I  would  rather  not  do  it  at  all  thsn  haye  the 
eaqiense  and  trouble  of  aoonmulaton.— X.  Y.  Z. 

F70716.]-Beatorlnff  Fadad  SUwar  Prints.- 
rill  some  photographic  reader  kindly  inform  me  if  it  is 
poMible  to  rsstore  an  old  1846  direr  print,  tiiat  has  yery 
mndk  faded,  sufficiently  to  enable  me  to  take  a  negatiye 
copy  I  Also  please  fully  desoribe  process.— Luaa  SaAaps. 

[76717.]— O-alvanometer  Ulrror  Soale.— Ihaye 
fitted  an  astatic  galyanometer  with  a  mirror  made  of  a 
mioroseope  coyer-glass  silyered.  On  arranging  the  usual 
•lit  and  lamp  at  about  8ft.  from  the  mirror,  I  cannot  get 
a  proper.imageSof  the  slit:  it  is  much  too  lam,  and  bluira 
except  at  about  6fL  from  the  minor.  I  naye  a  lens  of 
about  4ft.  focus  in  front  of  the  slit,  and  haye  tried  a  wire 
aeroes  the  slit  and  lens,  and  also  using  a  hole  instead  of 
a  dit.  It  seems  to  me  that  the  mirror  is  of  yery 
•holt  focus.  How  can  I  get  it  to  work  without  rhsngJng 
the  minor  f— STUDsirr. 

[76718.]— Adjustable  Beaistanoe.- Can  anyone 
Inionn  me  of  a  simple  and  easily  constructed  form  of 
the  aboye,  with  a  fairly  wide  range,  other  than  the 
ordinary  methods  of  plugs  and  moyable  switch  arm  bring- 
ing in  coils  of  wire  f— Stitdbvt. 

l75719.]-(Hldinff.-How  can  I  gild  9o.  bright  gold 
axtides  to  gire  them  the  dead  appearance  of  coloured 
sold,  and  if  brass  or  steel  Berat<ui*brush  is  used  T— 

BaSXSTAMOB  BOABO. 

[78780.]— Liftinflr  Power  of  Air  Propeller.— 
Om  you  tell  me  if  there  is  any  rule  or  formiUa  for 
oslonlating  the  lifting  power  of  an  air*propeller  (ordinary 
•erew-fonn,  only  run  yertically)  t  I  haye  looked  through 
•eyend  en^eering  books,  but  cannot  find  anything  to 
help  me.  If  there  is  any  book  that  would  haye  it  in  I 
ahonld  be  glad  to  know  the  title.— J.  S.  D.  Ikris. 

i 76781.1  —  Bed  Spot  on  Jnplter,  Ao.  —  Can 
'.B.A.B.,"  or  someone  dse  who  knows,  tell  me  if  the 
Bed  Spot  on  Jupiter  is  still  yislble  in  a  6in.  reflector,  and 
if  BO,  at  what  times  it  wiU  be  best  situated  for  obserya- 
tion  f  Also,  if  a  *'  reticulated  micrometer  "  ii  of  any  use 
for  measurements  of  double  starB,  Ac— Bta  Aboxts. 

[76781.]— To  Kr.  Bottone.— Will  yon  kindly  in- 
form me  of  the  connections  of  Siemens's  armature  with 
two  or  more  layers !  And  what  is  the  difTerence  of  con- 
necting in  series  and  paimllel  I— A  Naw  Sobbcbibbb. 

[79788.1— Blectrioal  Indicator  for  Indnotion 
Ooll. — ^Wonld  any  reader  kindly  tell  me  the  way  to  make 
and  join  up  an  electrical  indicator  for  an  induction  coil 
wound  with  2lb.  of  secondary  wire  No.  86  B.o.t— W. 

BOBSOV. 
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[76784.]— Arc  of  Oontaot.— Oaa  anyone  giye  me 
formula  for  finding  the  am  of  contact  of  a  bdt  on 
pulleys  of  any  size  at  any  distanee  apart  I— Ohaalbs. 

[76786.]— Eorae-Power.— What  aotoal  indicated 
hime-power  is  rraulred  to  work  a  cutting  and  punehini^ 
prees  for  |in.  boiler  plate  and  a  amithy  fan  18m.  diam. 
i8,000  rey  J  T— Ghablbs. 

[76796.]— Donble  Baes<— To  Ma.  Pionanro  ob 
Othbbs.— Can  you  give  me  the  dimensions,  &&,  of  a 
double  bsss,  and  the  oest  meOiod  of  procuring  materials 
to  make  same !    I  am  by  trade  a— Cabixbtxaxxb. 


Me.  W.  Wb^t,  of  Narth-htU,  Htghgate,  has 
juft  iaeaed  a  new  price  list  of  hia  **  Photo.  Lenses," 
which  contains  some  tnformatioa  besides  that  will 
be  Qaef al  to  porohasers  and  iisen  of  lenses  for 
photographic  work. 

Db.  J*.  Fbakx  reports  to  the  Chioa^  Medical 
Society  the  ease  of  a  man  who  sheds  his  skin  «n- 
nnaliy.  He  is  taken  with  feverish  tremors,  turns 
red,  and  then,  after  a  period  of  twelve  hours,  {wels. 
Finger  and  toe-nails  follow^    The  new  skin  is  as 

finK  and  soft  as  a  baby's,  and  at  first  yery  sensitive, 
'raotically,  he  blisters  all  over. 

The  Inhabitanta  of  Siberia.— A  St.  Peten- 
bnrg  Journal  recently  gave  some  interesting 
etatutics  respecting  Siberia,  where  terrible  suffering 
is  at  present  being  experienced  in  certain  districts. 
The  Government  of  Irkutsk,  the  capital  of  Siberia, 
which  is  divided  into  five  dtstriola,  contains  only 
S68,652  persons,  of  whom  three-fourths  are  of  the 
Orthodox  rdigion.  There  are  487  schools  of  different 
kinds  in  Irkutok,  where  Christian  children  are  taught 
alongside  of  Pagans,  Mohammedans.  Buddhists, 
and  the  worshippers  of  stones  and  talismans 
There  are  in  this  extensive  region  dO,000  of  these 
latter  worshippers,  12,000  Buddhists,  6,000  Jews, 
and  2,500  Mohammedans.  In  the  TransbaVkal,  where 
the  political  convicts  are  chiefly  to  be  f  onud,  there 
are  110,000  women  who  do  not  belong  to  the 
Orthodox  religion,  and  there  are  thirteen  schools, 
the  teachers  of  which  axe  mSkoB-  or  deported 
cnminals. 


AN8WES8  TO  C0BBE8P0XDBXT8. 

%*  All  wmmmmeation$  tkould  &«  ad<lr«*a«cl  to  iJU  BoiTOB 
9/  fa«  EvousB  Mbcbaxio,  882,  Sinutd,  W,0. 

HINTB  TO  OOBRBSPONDBNTB 
1.  Write  on  one  side  of  the  paper  only,  and  put  drawmgs 
for  Illustrations  on  separate  |iieoes  of  paper.  9.  Put  titles 
to  queries,  and  when  answenng  queries,  put  the  numbers 
as  well  as  the  titles  of  the  queries  to  wnieh  the  replies 
refer.  8.  No  charge  is  made  for  inserting  letters,  queries, 
or  replies.  4.  Letters  or  queries  asking  tor  addrenes  of 
manufacturers  or  oorrespondents,  or  wnere  tools  or  other 
articles  can  be  purchaseo,  or  replies  giving  such  inf  ormsp 
tion,  cannot  be  inserted  except  as  adyertisements.  6.  Vo 
question  saklng  for  educational  or  sdentifle  inf ormatimi 
IS  answered  through  the  post.  6.  Letters  sent  to  corre- 
spondents, under  cover  to  the  Bditor,  are  not  forwarded, 
and  the  names  of  oonespoodents  are  not  given  to  in- 
qnirenu 

\*  Attention  is  espeeiany  drawn  to  hint  Na  i.  Tbe 
tpaoe  deyoted  to  letters,  queries,  sad  replies  is  meant  for 
the  MBeral  good,  and  it  is  not  fait  to  oeenpy  it  with 
questions  suon  as  are  indisated  above  whioh  are  only  of 
individual  interest,  and  which,  if  not  adyertisemente  in 
themselyes,  lead  to  replies  which  are.  The  **  Bizpennv 
Sale  Column"  offers  a  cheap  means  of  obtaining  sudn 
information,  and  we  tmst  our  readers  will  ayail  them- 
sdves  of  it. 

The  foUowlag  aie  tiie  Initials,  fte.,  of  lettese  to  hand  up 
to  Wednesday  eyeniag,  October  28,  and  nnaeknow- 
ledged  elsewhere  :— 

Bkquibbb.— Medical  Battery  Co.~T.  A.  Mulcahy.— 
T.  C.  Smith,  Brighton.— J.  C— lona.— Blectnu— 
J.  G.  M.— A.  B.  0.  D.— fient.~Bariy  Bi«er.— 8m.— 
W.  D.  O.— A.  W.  O.—Inyentor.— Would  be  Plater. 
—Chemical  Student.— H.  H.  Headworth.— Boiler.— 
Autolyous.— J.  A.  Wilson.— Albert  E.  BenneL— Grosby. 
— F.  H.  Wenham.— J.  H.  Pledge.— Organist.— A.  S.  F. 
— E.  M.  Biohards.— W.  Hosken.— T.  Moore. 

Qbo.  Bilbt.  (If,  as  you  say,  your  inyention  is  different 
to  an  existing  patent  though  intended  for  the  same 
object,  it  can  become  the  subject  of  a  yalid  patent,  and 
certainly  the  Office  will  not  refuse  to  giant  protec^on. 
It  would  be  spedally  advisable  to  consult  a  patent- 
agent  in  such  a  case,  as  more  than  usual  would  depend 
on  the  wording  ox  the  specification.)— Cabpbbtbb. 
(You  do  not  say  what  the  pictures  are  made  of.  Are 
they  lithos,  ehromos,  steel  engrayings,  or  water  oolonm  ? 
The  white  edge  can  be  bleached  by  the  osref  nl  use  of 
a  solution  of  chloride  of  lime;  but  every  trace  of  it 
must  be  remoyed  subsequently  by  washing  with  water 
that  has  been  boiled,  or  with  rain-water.)— &  P.  (Iron 
filings  or  borings  would,  no  doubt,  extract,  to  an  ertent» 
other  metals  from  water  filtered  through  them ;  but 
not  to  such  an  extent  as  to  render  it  potable.  S.  By 
aerating  water  do  you  mean  charging  it  with  carbonic 
acid  t  If  so,  itmust  beforoed  in.  Water  is  aerated  in  the 
simplest  way  by  means  of  a  garden  syringe,  the  water 
taking  up  air  as  it  leaves  the  rose  of  the  syringe,  and 
falls  m  fine  streams  into  the  tank.)— Awxious  Bbadbb. 
(A  similar  question  answered  recently.  Tbe  steam  meet 
ing  the  water  ii  condensed,  and  acquires  so  much  mo- 
mentum that  it  is  able  to  force  the  water  into  the 
boiler.  The  subject  is  not  one  that  can  be  explained 
in  a  shot  answer ;  but  details  are  given  in  all  the 
textbooks  of  the  steam-engine,  and  in  several  of  the 
back  volumes.)— J.  Bono.  (Iron  and  steel  must  be 
coppered  or  coyered  with  some  other  metal  before  they 
can  be  **  electro-plated  '*  in  a  satisfactory  manner.  But 
with  what  metal  do  you  wish  to  ** electro-plate" 
them  t )  —  W.  M.  (Yes,  such  a  motor  would  most  likdy 
do,  unless  the  dentists'  drill  is  yery  hard-running.  2. 
We  do  not  know  anything  of  the  lamps  referred  to. 
PlesM  ree  "  Hints  "  aboye.)— 6.  N.  D.  (Similar  q^neries 
have  been  answered  maay  times.  Please  see  indices  of 
bttckydumes,  or  one  of  the  msnnals  deseribingthe 
dynamo)— J.  Astob.  (We  think  Messrs.  Lanosater 
and  Son,  Colmore-row,  Birmingham,  supply  printed 
instructions  as  well  as  the  materials  for  maiimxg  such 
tele<«opc8.  9.  We  do  not  think  it  can  be  done.  Have 
you  seen  any  ferrotypes  of  the  kind !)— E.  CDU.ntOToa. 
(We  do  not  know  of  any  such  book,  and  think  It 
extremely  unlikely  that  such  Information  would 
be  published  in  book  fonn.  You  may  find  much 
information  of  the  kind  in  back  yoluaies;  but  a 
training  in  the  shop  is  required. )— Willi  ax  Tatlob. 
(You  were,  we  think,  answered  recently.  8ee 
pages  477,  631,  619,  YoL  XXXIX.  *'  A.  8.  L." 
described  a  method  of  cutting  perforated  strips  in  the 
No.  for  Feb.  1,  18H4.)— Cbbmist.  (We  answered  you  to 
another  signature  a  few  weeks  age.  Many  of  the  prin- 
dpsl  publishen  have  textbooks  adapted  to  the  wants  of 
students  attempting  to  psss  the  examinations  of  the 
Science  and  Art  Department)— lavoaAXUs.  (You  can 
obtain  fuU  partioulari  by  addroising  a  letter  to  tae 
Begiitmr  of  London  TJniyersit^,  Borlington-hoose,  W., 
and  mudi  useful  information  m  the  way  of  hints  in  the 
back  yolnmes.)— Mbohabio.  (Procure  the  lista  issued 
by  publishers— say  Longmans,  ("rosby  Lockwood  and 
Son,  Macmillan,  W.  Collios  and  Son,  and  others. 
Most  booksellers  have  the  textbooks  in  stock.)— 
J.  B.  H.  ((See  previous  answer,  and  read  up  the 
lessons  on  "Botany"  recently  given,  and  those  on 
**Oeology*'  now  running  through  our  pases.)— 
Fsakk  Oat.  (We  do  not  know  of  any  useful  work 
on  coopering— that  is,  a  work  useful  to  a  man  who  has 
served  his  time  at  the  trade.  There  is  a  handbook 
giving  some  description  of  the  work ;  but  it  is  useless 
to  a  craftsman.  Send  any  definite  query  you  wish  to 
put,  and  prirbably  you  wiU  get  a  satisfactory  answer.) 
— Alpha..  (No  one  ean  reproduce  your  book  without 
rendering  himself  liable  in  damsges;  but  it  is  usual 
to  rsgister  at  Stationsn'  Hall,  which  is  taken  as  evi 
dence  of  copyright.  The  fee  is  6s.,  and  a  copy  of  the 
book  must  be  left  with  it. )—L.  D.  8.  (Better  procure 
the  Syllabus,  and  then  get  a  lirt  from  J.  and  A. 
ChmrohilL  New  Borliagton-strect,  W.,  and  the  listo  of 
books  published  by  Loagtaans,  Maemillans,  Spoos,  and 
other  large  flrau.)— J.  Bvass.  (The  numbere  contain- 
ing the  articles  on  "Model  LocoDSoiive  Making*'  can 
stul  be  had  post  free  for  6s.  6d.  direct  from  this  offioe. 
The  aitielss  were  commenced  in  Yd.  LL)  -  Kbst.  (A 
solution  is  sold  at  the  rubber  -  shops  and  by  most 


leather  dealers  which  will  repair  yoor  wfttatpnof 
if  it  is  what  is  known  as  a  maefantosh.)  A  C^tnin 
Bbadbb.  (If  yon  mean  caoutchouc  or  indianibbir,  ne 
previous  answer.)— Invbstob.  (F<ar  what  purpo«  do 
you  want  a  fading  ink  ?)  — LiMaatcx.  (Never  heud  of  it 
Please  see  Hinta  above.  Is  it  possible  yon  msaa  sald»> 
ing  fluid  ?)— O.  W.  Jonas.  ( Perhi^  the  foUoviw  M 
may  suit  you :— *'  The  Qas-Engine,**  by  Donld  ook, 
Lcmgmans;  "(H»  Engines,"  by  W.  ]i£ifCgrMOf, 
Symons  and  Co. ;  "  Oas  and  Petroleum  EDgia«i,'^hr 
W.  Bobinson,  E.  and  F.  N.  Spon.  See  also  the  iadloM ' 
of  back  volumes,  as  you  will  find  in  manv  artielci  tsd 
letters  information  (hat  is  not  to  be  f ooad  in  bo^l  ^ 
T.  J.  (There  is  a  work  by  (Tari  Hofmsnn  entiue^ 
"  Paper  Manufacture  in  all  ita  Blanches.**  puhUihai 
by  E.  andF.  N.  Spon,  Strand,  W.C,  whidi  msy  mdL 
The  price  is,  however,  three  guineas  and  a  hslf.  Pot* 
sibly  it  is  in  the  free  library  at  Liverpool.^— fiTsrsti. 
(It  must  be  scraped  off,  as  burning  is  risky  innieh  s 
place.  It  can  be  softened  by  covering  it  first  wi^  sons 
paste  of  eauefcie  potash.^  —  Bsolibb  XtcRinc; 
(Alumina  is  the  basis  of  all  the  varieties  of  elsy. 
Any  of  our  advertisers  who  deal  in  each  thiagi  ei 
answer  your  question  about  preoipitated  alnnia^) 
J.  JoHssox.  (Now  that  you  forward  aspeatEBen! 
can  .tell  you  at  once  that  the  **  homy  *'  snh<s«w> 
xylonite,  known  formerly  as  Parkesine,  sad  s 
runner  of  the  white  eoloored  imitation  of  ivoty, 
as  cellttloid.  Put  a  atrip  of  it  in  a  flame,  aadnots 
readily  it  bums.  It  is  prepsred  from  stsreh  or  eeUo* 
lose,  treated  with  nitric  and  sulphuric  adds.  He 
Xylonite  Company,  Homerton,  Lonaon,  B.,  osa  nffi/tf 
particulars.)— O.  Q.  Ybbb.  (You  had  better  pnwsn^ 
the  **  Directory  '*  and  some  of  the  other  pubUosiaoBi  of 
the  Science  and  Art  Department,  from  the  fievetuy. 
South  Kensington.  It  is  not  neoeessry  to  sttcal 
c'ssses.)  — Bootmaxxb.  (You  can  find  tnemiaaNMl 
textbooks  of  anatomy.  There  is  a  spedsl  work  oa 
**The  Foot,*'  published  by  Bailliere.)-KBTS.  (If  fl» 
ivory  is  thick,  the  keys  may  be  aetapcd  and  repoUihcd; 
but  the  only  thing  to  restore  colour  is  what  taav  bedoas 
by  the  action  of  sunlight  exposing  the  keyDosxd  to 
full  light  with  glass  intervening.}— Ybvditob.  As 
numbers  are  out  of  print ;  but  you  oould  pn>bshl|  ie» 
the  volumes  at  Uie  British  Museum  library.  We  pie» 
sums  you  mean  Vol.  XX.) -F.  H.  Whits.  (Ws  qsits 
agree  with  you;  but  after  all,  it  is  no  businesi  of  can  to 
determine  how  many  stamps  an  advertiser  shall  ssk  for 
his  trade  list.  They  advertise  under  a  fresh  Bsae 
nesrly  every  week,  and  in  our  opinion  are  a  ques  lot) 
— T.  Batty.  (Prof.  Bairett*s  letter  shall  appesr  aot 
week.)— J.  B.  (The  personal  discussion  bedrees 
'*F.B.A.S."  and  Dr.  Common  must  end  with  their 
oommunicataoas  in  this  number.  We  want  no  more  fls- 
gers  in  apie  which  is  not  at  all  to  our  own  tsste,  cr  tn 
that  of  ninety-nine  readers  out  of  a  huodrsd.  Ws  iriih 
o(  rrespondente  would  bear  in  mind  that  thseepettf 
personal  matters  are  caviare  to  the  general  reste.)— 
Maoio  Squabbs.  (Several  letten  on  this  subject  stc 
unavoidably  crowded  out.) 


Brain  and  Nerve  Ezhanstion.— Eleetridtjr  ■ 

tht  only  mutt  and  cerUia  remedy.  E.  Arthar  Silbj,  Em..  Bimitrt^ii- 
L«w,  M.A.,  LL.M.  (C»nUb.\irritsafffyom  HmywarftftrW,  SUwebww, 
Gleacntenhirr,  nj».—'* I  mut  tetiitj  U»  the  woaderful  efffftoJMf. 
Harnrat'  Electropathic  Belt  treatranit.  My  riU!  enerffy  »•■  "J^ 
that  I  wai  qaiU  iacApacILatfad  for  work  of  any  kind.  I  haw  oo«nt<^^ 
ali  the  eigonr,  both  Qf  body  a&d  or  mind,  aad  am  oomplct«ly  rtiMrM 
to  health."  ThonMada  of  othor  almilax  te«tim«oiaU  have  bMt 
received.  Copiea  may  be  had  oa  applicaltoa  to  Mr.  C.  B.  Banifai.tha 
Elcetrnpathic  aad  Zaader  laatltate,  5t,  Ozrord-etroft,  LoadoB,  w. 
Pamptilct  and  CossalUtioa  fr««,  either  peraonally  or  by  letMr. 

CHESS. 


All  commuuioatioos  for  this  column  to  be  sent  to  the 
Cbbss  Editob,  at  the  offioe,  8S8,  Strand. 

PBOBLBM  MOCLZXyni.— By  T.  K.  BtLUVOTmr. 


White  to  play  and  mate  in  two  eaofei. 

SoLonoir  to  1276. 
WkiU.  Btaek, 

1.  a*Kt8.  1.  Any. 

2.  Mates. 

(This  problem  can  also  be  solved  by  1.  B  to  K  8.) 

VOniGBB  TO  OOBBBBPONDnrm 
CoBBBcr  solutions  to  lire  by  O.  Collins.  W.  T.  Horiey 

iseeond  solution).  James  Kistruck,  H.  N.  Fellows,  A. 
Pellows,  B.  W.  Houghton  (second  solutipo) ;  tn  18^  by 
G.  Collins,  W.  T.  Hurley  (three  duals),  R.  W.  HotuAtoa 
(fmirduaU) ;  to  1274  1^  T.  H.  Billington  (dual),  W.  L- 
hUztin  (two  duals). 

O.  OoLLiss.— We  know  of  no  such  role.   Beeidei,  a 
pawn  is  not  a  piece. 
B.  B.  SdtwAav.—Froblsa  xeeelved  with  thsaka. 
W.  T.  HoauT.— Tour  problem  shall  be  doly  s¥iiBi«tfl 
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SOME  XEMARKS   OR   AEfiO- 
DTNAMICS. 

By  P.  H.  Wenham. 

I  HAVE  reoeiyed  an  elaborate  article,  con- 
giBting  of  115  pages,  by  Prof.  Lazigle;y, 
andar  the  title  of  '*  Experiments  in  Aero> 
dpunies/'  publiahed  by  the  Smitiisonian  In- 
•station  in  Aug.  1891,  No.  801.  Some  years 
ago  I  gave  much  attention  to  tlds  subject, 
tnd  haye,  therefore,  repeatedly  perused  this 
msmoir,  which  muBt  conetitute  a  standard 
bagiB  for  all  future  work  and  construction  in 
the  direction  of  aerial  flight,  as  it  is  a  record 
of  Aocnrate  experiments  conducted  regardless 
of  expense  on  a  considerable  scale,  with 
pUnes  or  surfaces  impelled  through  the  air 
at  Tirious  angles  and*  different  speeds  up  to 
100  miles  per  hour.  The  results  are  beyond 
the  reach  of  adverse  criticism,  as  they  speak 
far  themselves,  and  Prof.  Langley  is  careful 
not  to  theorise  on  his  own  judgment,  and 
though  the  experiments  afford  encourage- 
ment for  the  possible  attainment  of  a 
aaooesBful  mode  of  aerial  transit,  the  author 
does  not  presume  to  describe  any  untried 
fonn  of  machine  for  this  purpose  merely 
imagined  by  himself.  Nevertheless,  the 
eaiaj  appears  as  the  dawn  of  a  new  era,  and 
anjone  occupying  himself  witih  tiie  problem 
of  flight  for  man,  based  upon  the  facts 
deicribed,  can  no  longer  ro  subject  to 
ndicule  or  the  "  Imposmble !  " — always  the 
ready  remark  from  those  who  know  nothing 
about  the  matter :  but  an  inventor,  on  the 
ttrength  of  these  facts,  may  confidently  say, 
'*I  am  working  to  design  a  machine  on  laws 

Ced  to  be  perfectly  correct  and  rational, 
difficulties  to  be  overcome,  though 
apparently  inauperable,  are  entirely  items  of 
practicable  construction." 

Dnring  the  last  twenty-five  years  con- 
aiderable  attention  has  been  directed  to  the 
fuluect  of  flying  machines  and  the  flight  of 
Unu,  the  cause  of  which  has  been  attributed 
to  all  manner  of  fantastic  actions  and  wing- 
moyements,  such  as  air  passing  through  the 
mterstices  of  the  feathers  in  the  up  stroke  of 
the  wing,  which  are  supposed  to  dose  like  a 
talye  in  the  down  stroke. 

It  has  also  been  suggested  that  the  wing 
describes  a  figure  of  eight  as  a  necessary  con- 
dition of  flight,  or  that  flying  is  to  be  accom- 
plished by  loose  undulating  surfaces.  All 
<Qch  suggestions  are  baseless.  To  attempt 
to  imitate  the  construction  of  a  bird's  wing 
and  the  animal  mechanism  that  actuates  it 
ii  an  irrational,  if  not  an  impossible  task ; 
yet,  curiously,  one  of  the  first  adaptations  to 
a  iteam  locomotive  was  an  imitation  of  the 
ndprocating  action  of  a  horse's  legs  for 
pn^pelling  the  machine  ;  ideas  had  not 
(hen  advanced  beyond  this  stage. 

There  has  been  a  mass  of  mathematical 
symbols,  carried  on  without  invention  and 
«ding  with  no  interpretation,  intended  to 
wddate  and  analyse  the  principles  of 
^ht,  but  having  no  reference  to  any 
practical  facts  that  would,  if  left  alone,  be 
apparent  to  the  eye  of  a  mechanic :  these 
•ymbola  have  only  served  to  disguise  and 
<»nfaae  the  subject.  Prof.  Langley  has 
■voided  this  too-ft^quent  egotism  of  mere 
schoolmen  by  discarding  mathematical  de- 
duction, using  symbols  extraneously,  only  to 
^Qonect  the  results  of  his  experiments,  so 
vat  his  work  and  description  is  perfectly 
1^  and  comprehensible.  He  remarks  that 
^ttathematice,  applied  to  physios,  must 
7y»  be  trustworthy,  or  untrustworthy, 
•oewdin^  to  the  truth  of  the  data  which  are 
**pwyea.  The  most  comi)lete  presentation 
^•ymbolg  and  processes  will  omy  serve  the 
T  A.  UT.-V*.  1889. 


consequences  of  error  hidden  in  the  original 
premises — ^if  such  there  be.*' 

As  an  instance  of  how  the  error  of  a 
mathematical  deduction  has  been  handed 
down  for  generations,  is  the  statement 
that  if  a  bul  be  shot  from  a  cannon  hori- 
zontally at  any  given  height  above  the 
ground,  and  if  a  ball  be  dropped  vertically 
at  the  same  instant  with  the  discharge,  the 
two  balls  will  reach  the  ground  at  the  same 
time.  Prof.  Langley  has  demonstrated  that 
there  is  no  reality  m  this  hypothesis,  and 
shown,  by  actual  experiment,  the  fact  that 
air  strongly  resists  tne  sudden  impact  of  a 
heavy  b(>a^,  when  moving  horizontally  at  a 
high  velocity,  which  consequentiy  settles 
down  slowly,  as  if  the  air  were  a  highly 
viscous  medium,  and  that  with  sufficient 
horizontal  velocity  the  time  of  fall  may  be 
prolonged  to  any  assigned  extent,  and  that 
for  an  infinite  velocity  of  translation,  the 
time  of  fall  mAj  be  infinite,  or,  in  other 
words,  the  air  \ml  act  as  a  solid  support, 
just  as  water  will  continue  to  uphold  a 
heavy  body  projected  over  its  surface,  so 
long  as  sufficient  velocity  is  maintained. 
The  rapid  skater  will  be  able  to  pass  safely 
over  ice  that  would  not  bear  his  weight  if 
he  ware  at  rest;  for  while  his  weight  re- 
mains the  same,  that  of  the  ice  called  into 
action  is  only  that  corresponding  to  one  unit 
of  supporting  area  in  an  instant  of  time 
when  he  is  at  rest,  but  to  many  units  per 
instant  when  he  is  moving  forward  ;  and  so 
in  the  case  of  a  heavy  body,  which  will  fall 
rapidly  in  air  if  it  fall  from  rest,  the  velocity 
of  descent  will  be  more  and  more  slow  if  the 
body  be  given  successively  increasing  veloci* 
ties  of  lateral  translation,  and  caused  to  run 
— ^so  to  sneak — on  fresh  masses  of  air,  and 
resting  out  a  moment  on  each.  Oon- 
sequentlv,  the  effort  required  to  support  a 
bird  or  flying-machine  in  the  air  is  greatest 
when  it  is  at  rest  in  ^one  -spot,  relatively  to 
the  air ;  and  diminishes  with  the  horizontal 
speed ;  and  the  experiments  demonstrate  that 
in  actual  horizontal  flight  it  costs  absolutely 
less  power  to  maintain  a  high  velocity  than 
a  low  one.  The  inertia  of  the  air,  that 
is  so  much  utilised  by  nature,  has  been 
hitherto  almost  wholly  ignored  and  neg* 
lected,  in  the  consideration  of  possible  flight 
by  man. 

I  have  quoted  the  above  remaiks  from 
Prof.  Langley's  memoir.  He  finally  states 
that  the  most  important  general  in- 
ference from  these  experiments  as  a  whole 
is,  that  so  far  as  the  mere  power  to  sustain 
bodies  in  the  air  by  mechanical  means  goes, 
such  mechanical  flight  is  possible  with  engines 
we  now  possess,  remembering  that  in  aerial 
horizontal  transport  the  higher  speeds  are 
more  economical  of  power  than  the  lower 
ones. 

The  experiments  of  Prof.  Langley  were 
performed  by  means  of  a  revolving  arm  dOf t. 
long,  driven  by  a  steam-engine  of  lOH.P. 
At  the  end  of  this  arm  planes  of  varioud 
forms  were  attached,  either  singly  or  super- 
posed, and  set  at  different  angles,  and  carried 
through  tho  air  at  assigned  speeds.  The 
results  were  systematically  tabulated.  This 
arrangement  imitated  the  conditions  of  flight 
by  transit  through  the  air  of  surfaces  carry- 
ing weight.  An  electric  recorder  was  used 
for  indicating  the  results,  for  the  reason  that 
we  cannot  possibly  see  the  action  at  the  place 
of  the  traversing  planes,  set  at  the  end  of 
the  rotating  arm.  The  electric  recorder  was 
no  doubt  perfectly  accurate  in  its  indications ; 
but  it  would  not  be  required  if  the  surfaces 
themselves  were  under  observation.  We 
could  then  read  off  the  results  direct,  and 
immediate  access  to  the  planes,  or  forms  of 
surface  would  give  facihties  for  trying  ex- 
periments in  greater  variety,  and  perhaps 
for  ascertaining  the  best  form  or  contour  of 
surfaces,  for  weight- carrying  purposes  in 
air. 

A  current  of  air  moving  against  the 
planes  gives  the  same  force  indications  as  if 


the  planes  themselves  were  carried  through 
the  air  at  the  same  roeed,  using  an  arrange- 
ment on  a  large  scale  for  obtaining  such  a 
current.  If  an  engine  of  50H.P.  were  to  be 
erected  for  the  purpose,  and  100  miles  per 
hour  through  air  is  assigned  as  the  maximum 
speed  required,  equivalent  to  a  pressure  of 
dOlb.  on  the  square  foot ;  this  wiU  represent 
44,000ft.-lb.,  equal  to  1*33H.P.  for  each 
square  foot ;  therefore  with  dOH.P.  at  com- 
mand, we  could  have  a  column  of  air  equal 
to  near  38sq.ft.,  projected  at  100  miles  per 
hour.  Allowing  for  the  loss  occasioned  oy 
the  use  of  the  fan-blower  for  producing  the 
current,  the  air  might  be  conducted  through 
a  wooden  channel  5ft.  square,  in  order  to 
confine  it  to  a  straight  course.  This  would 
enable  us  to  exj>eriment  with  very  larse 
models,  to  which  independent  motions  comd 
be  given.  By  this  means  we  might  elimi- 
nate errors  arising  from  the  momentum 
of  travelling  planes,  loaded  with  weights, 
when  the  rate  of  fall  of  these  required 
to  be  measured  when  free  from  this  con- 
dition. Por  example,  a  heavy  bird  may 
entirely  close  its  wings  during  flight,  and 
yet  be  carried  forward  several  feet  without 
sensible  fall,  on  account  of  the  tendency  of 
bodies  in  motion  to  maintain  a  course  m  a 
straight  line  at  high  speeds.  Por  the  pur- 
pose of  experiment  this  arrangement  would 
not  be  more  costly  than  inBt  of  Prof. 
Langley. 

In  a  paper  read  before  the  first  meeting  of 
the  Aeronautical  Society  in  Jan.  1866,  I 
adduced  many  instances  illustrative  of  the 
strong  supporting  power  of  planes  at  a  smaU 
rise  or  angle,  propelled  through  the  air  at 
high  speeds,  and  suggested  a  series  of  them 
superposed  or  placed  above  each  other*  I 
then  expressed  the  opinion,  based  on  these 
results,  thAt  a  man,  by  his  unaided  strength, 
with  a  suitable  arrangement  of  supporting 
planes,  would  probably  be  able  to  transport 
himself  throuen  the  air.  I  made  some  ex- 
periments with  planes  on  a  sufficiently  large 
scale  to  test  this  idea,  but  which  only  served 
to  demonstrate  faults  of  construction.  Other 
occupations  compelled  me  to  abandon  these 
experiments,  and  as  I  did  not  fly,  my  paper 
attracted  but  littie  attention,  and  theprm- 
ciples  enunciated  therein  were  ignored  and 
not  generally  understood,  but  all  of  which 
are  now  clearly  proved  by  Prof.  Langley's 
experiments;  stiu,  my  work,  so  far  as  it  was 
carried,  seemed  to  be  leading  to  some  prac- 
tical requirements  for  a  flying  machine,  and 
if  this  is  ever  to  become  a  success  it  can  only 
be  arrived  at  on  the  trial  and  error  system 
of  construction.  I  should  deflne  the  arrange- 
ment on  two  methods — the  girder  and  the 
suspension  principle.  The  first  I  consider  as 
impracticable,  for  every  lath  or  stretcher 
adaed  to  give  form  and  rigidity  to  the  wing 
surfaces  presents  a  serious  obstacle  to  direct 
speed,  and,  however  constructed,  a  rigid 
framework,  oombining  aU  essential  parts  of 
the  machine,  would  be  at  once  crushed  up  at 
the  first  descent  to  earth. 

The  suspension  principle  may  be  defined 
as  an  arrangement  oy  which  the  aeroplanes 
or  supporting  surfaces  are  not  combined  in 
the  machine,  but  should  be  self-sustaining, 
as  an  independent  series  situated  above,  and 
kept  in  position  and  restrained  hj  light  cords, 
and  when  by  stoppage  the  wind  support 
ceased  to  distend  them  in  proper  form  they 
would  be  free  to  fall  together.  Experience 
alone  can  determine  the  most  suitable  form 
and  arrangement  of  these  supporting  ele- 
ments, which  maybe  made  very  light  and  yet 
have  great  sustaining  power.  A  silk  handker- 
chief weighing  less  than  an  ounce  can  be 
arranged  so  as  to  support  several  pounds 
weight  in  safety. 

An  inventor,  though  working  on  a  basis 
and  theory  of  proved  accuracy  and  reality, 
but,  with  the  exception  of  mere  toys,  having 
no  aLtecedent  of  a  successful  flying  machine 
before  him,  has  to  take  in  hand  a  problem 
in  construction  of  unprecedented  difficulty. 
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PEACTICAL    KICSOSCOPY   FOB 

STUDENTS.-V. 

By  Fbsds&xok  Davis,  B.Sc. 

IK  examining  the  leavee  of  varioiu  plants,  the 
student  may  have  observed  peculiar  fila- 
ments, apparently  growing  upon  them,  lor  which 
he  conia  not  possibly  account,  somewhat  re- 
sembling hidrs,  and  yet  differing  totally  from 


1,  Hair  of  Garden  Verbena;  2,  Hair  of  Thisae 
Ileal;  8,  Hair  of  Lobelia;  4.  Hair  of  Plane 
Fruit ;  5,  Hair  of  Cabbage ;  6,  Hair  of  Lavender. 

them ;  if  he  sorutiniseB  these  filaments  with  the 
lin.  objective  he  will  perceive  them  to  consist 
essentially  of  elongated  cells,  surmounted  by,  in 
some  oases,  a  little  snob  growing  from  a  mycelium 
beneath,  and  resembling  a  fungoid  growth  in 
every  detaiL  The  best  leaf  to  examine  for  this 
purpose  is  that  of  the  potato  fSolanum  tuberosum), 
the  fungus  devastating  ana  existing  upon  this 


Botrytis  Infestans,  showing  youne  plants  prooeed- 
ing  from  Stomata  of  Potato  Leaf. 

leaf,  and  intertwining  among  its  cellular  spaces, 
bears  the  name  of  Botrytis  infestans.  Let  us 
examine  the  parts  of  the  fungus  which  produce 
the  so-called  potato-blight,  the  *' Peronospora 
infestans.*' 

We  hare,  in  the  first  place,  an  inmiense  num- 
ber of  elongated  cells,  called  hyphss,  placed  end 


bearing  the  conidium  is  rechiistened,  and  named 
the  conidiophore.  In  course  of  time  the  coni- 
dium falls  from  the  conidiophore,  and  finding 
itself  in  genial  soil,  sends  out  more  elongated 
cells,  whidi,  in  their  turn,  either  go  to  extend  the 
old  mycelium,  or  to  form  a  new  one.  We  can 
now,  therefore,  understand  how  it  is  the  potato 
bUght's  ravages  are  so  merciless  and  extensive. 
The  oonidia  or  spores  are  blown  and  carried 
about  by  the  wind,  and  the  disease  increases  at  a 
rapid  rate. 

The  student  will  find  the  <' mould"  upon 
paste,  the  growth  upon  horsedung,  the  fungus 
found  upon  the  walls  of  a  damp  cellar,  all,  with 
various  modifications,  built  upon  the  same  plan, 
and  well  worthy  of  study.  The  accompanying 
diagrams  iUustxate  the  parts  described. 

In  our  edible  mushroom  or  Agaricus  we  have  a 
modified  form  of  the  same  arrangements.  The 
mycelium  constitutes,  as  it  were,  its  root,  the 
stalk  or  stipes  being  a  mass  of  compressed  hyphss. 


yeast.  If  examined,  it  will  be  found  to  connst 
of  an  immense  number  of  minute  cells  fioatinff  in 
plasma.  If  we  place  a  little  yeast  upon  a  ude 
and  examine  with  the  Jic.  objective,  we  shall 
notice  each  cell  to  be  possessed  of  a  traoflparaat 


M5 


P  9   9. 


&     <*'■ 


-Peronospora  Infestans. 

1,  Conidia;  2,  Cellular  projection  piercmg  three 
cells  of  Potato ;  4,  Subacrial  Hyphso. 


whilst  the  lamella),  hymenium  or  gills,  and  the 
pileus  or  cap  have  essentially  the  same  constitu- 
tion. 

It  will  be  observed  the  fungi  are  entirely 
devoid  of  both  chlorophyll  and  starch.  The 
student  of  botany  will  also  know  the  fungi 
absorb  oxygen  and  exhale  carbonic  acid  gas,  this 
alone  distmguishing  them  from  all  other  forms 
of  plant  life. 

It  will  also  be  noticed  the  methods  of  repro- 
duction must  be  one  of  two — either,  firstly, 
j;emmation  or  fission ;  and,  secondly,  by  sexual 
mtercourse  or  fusion  of  two  distinct  protoplasms. 
This  latter  has  three  modifications— that  in 
which  the  sperm-cell  pierces  the  germ- cell ;  that 
in  which  two  indistinguishable  cell  unite,  and, 
thirdly,  that  in   whidx   antheriozooids  enter  a 

?^enn-cell,  much  in  the  same  manner  as  in  the 
em.  The  former  of  these  may  be  observed  in 
the  Peronospore,  and  the  latter  in  the  Achyla. 
AH  fungi    are  either   parasitic  or  saprophytic. 


Clavioeps  Purpurea  bearing  stalked  reoeptadss 
(Ergot  of  Itye.) 

outer  covering  or  sac,  an  inner  substance  called 
protoplasm,   and    various    little    spots  termed 

vacucues. 

The  yeast-cells  should  be  examined  without  a 
cover-glass.      If  now   we  stain  these  cells  by 
adding  a  little  staining  fiuid,  preferably  magenta 
solution,  we  observe  the  protoplasm  to  be  stained 
a  decided  pink,  whilst  the    sac   or   ceU  wall 
remains  unchanged;  Uie  vacuoles  also  renuun 
unaffected.    We  thus  prove  positively  the  dif- 
ference in  constitution  of  these  parts.    If  iodine 
solution  be  used  instead  of  magenta,  the  same 
portion   will   be   stained  brown,   the  sac  and 
vacuoles  unaffected.    If  now  we  remove  from  the 
slide  and  boil  in  a  test-tube  with  a  little  water,  it 
stiU  retains  its  colour,  proving  the  absence  of 
starch  granules.    If  starch  were  inresent  aUae 
coloration  woiUd  be  developed.    Bv  boiling  tha 
vitality  of  the  yeast-cell  is  destroyed :  it  will  ^ 
understood,    therefore,   why  in    bread-maldng 
the  fermentation  is  completed   before  baking. 
Yeast-cells  wiUl  grow  and  propagate  as  well  in  the 
dark  as  in  the  light.     Chlorophyll  is  developed 
only  by  the  influence  of  light.  It  is  apparent  from 
this,  yeast  contains  no  chlorophyU.    Pasteur  has 
demonstrated  that  if  yeast  be  cultivated inaplsszna 
containing  sugar  free  oxygen  is  unnecessair  to  its 
growth.    Yeast  propagates  bv  two  methods— by 
gemmation  or  budding,  and  by  cell-division :  in 
the  latter,  the  protoplasm  divides  itself  into  a 
number  of  cells,  which  grow,  and  eventoaUy 
burst  the  oontauiing  sac — thus  free  themselfei. 
Magenta  solution  may  be  prepared  by  diBsolrinC' 
a  few  grains  of  roseme  in  distilled  water,  and 
adding  a  little  absolute  alcohol:    the  intensity 
in  colour,  of  course,  depending  upon  the  quantity 
of  roseine  employed.    For  experimental  purposes, 
the  microscopist  should  cultivate  the  yeast- cells 
in  Mayer's   solution,  combined    with   a  little- 


Diagrammatic  Section  of  Penicillium. 

1,  Conidia;  2,  Conidiophores ;    3,    Mycelium; 
4,  Loose  Hyphaa ;  6,  Fallen  Conidia. 

to  end,  and  intertwining,  forming  the  mycelium, 
or  spawn,  and  arising  from  this  mycelium  a  few 
hyphee,  which  apparen  tly  take  upon  themselves 
to  stand  upright — consequently  termed  aerial 
hypbsd.  These  by  growth  develop  upon  their 
extremities  little  circular  bodies  or  knobs  called 
conidia.    When  this   occurs,  the  aerial  hypha 


Yertioal  Section  of  Mushroom. 

1,  PQeus  or  cap ;  2,  LameUce  or  Hymenium ;  3, 
Gills ;  4,  Stipe ;  5,  Annulus ;  6,  Yolva ;  7,  Myce- 
lium. 

Among  the  fungi  may  be  mentioned  one  of 
especiiu  interest—namely,  the  Claviceps  pur- 
purea, owing  to  its  extensive  use  in  medicue ; 
the  portion  employed  is  the  sclerotium  or  com- 
pact mycelium,  which  is  formed  in  and 
replaces  the  grain  of  Secale  cereale,  or 
common  rye;  it  is  called  on  this  account  the 
ergot  of  rye.  Its  form  is  essentially  the  same 
as  the  penicillium,  except  that  the  mycelium  is 
more  compact  and  harder ;  it  is  generally  hom- 
shaped.  Many  external  diseases  are  produced  by 
fungoid  growths,  and  ii  not  the  actual  cause,  are 
present  during  the  course  of  the  respective 
diseases.  A  certain  form  of  aural  disease  is 
known  to  be  produced  by  the  Aspergillus. 

The  Graminaceie  appear  to  be  especially 
subject  to  the  attack  of  fungi.  The  microsoopist 
may  frequenUy  turn  his  knowledge  to  good 
account  by  employing  the  microscope  for  detect- 
ing the  cells  m  flour  or  bread  which  has  pro- 
duced the  maladv  known  as  ergotism. 

The  simplest  form  of  fungi  is  that  known  as 


1  and  2,  Yeast  cells ;  3,  Parent  ceU of  Yea*t,yoOTg 
cells  attached ;  4,  A  Vacuole,  B  Sac,  Ortol^ 
plasm ;  6,  Torula,  showing  Protoplasm  htotm  up. 


calcium,  and  sulphate"  of  magnesium,  ^Jy^  f^ 
one  fiuid  ounce  of  distilled  water,  to  "J^'^^Pf^ 
little  sugar-candy  and  a  pinch  of  pepsin  dbb  wbu 
added.  ,      ^ 

Pasteur's   fluid    may  be    prepared   witfl 
without  sugar ;  the  sugary  being  the  better  J 
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lOMtcmltere.  It  maybeiougUy  stated  to  oonnat 
gf  twenty  parts  of  phosphate  of  potasnum,  two 
sach  of  caldam  phosphate  and  sulphate  of  mag- 
nflsiam,  one  hundred  parta  of  tartrate  of 
ynirtwinm,  and  8,600  parts  of  water ;  if  sugar 
is  employed,  add  about  1,500  parts.  Either  the 
ordinary,  or  German,  yeast  may  be  emplcr^ed 
lor  onltiwe  purposes  ;  it  must  be  borne  in  mind, 
howerer,   German  yeast  is  ground,  or  bottom, 


TEB  LATEB   IHDIX. 

BUT  my  intention  is  to  describe  mors  than 
one,  only  I  cannot  for  dear  life  decide  what 
the  plmal  is  ot  such  an  awkward  title  as  itidez. 
If  I  write  two  or  three  indices,  no  one  on  earth 
tradd  recognise  the  artiole  in  question ;  if  I  call 
tbsm  iy*«i«"^  the  word  looks  uncanzty.    There- 
Igre,  I  must  write  about  an  index,  and  then  asnin 
sboot  an  index,  and  a  third  time  about  an  index, 
and  10  contriTe  to  cheat  the  grammar  and  triumph 
OTsr  a  difficulty  by  declining  to  meet  it    The 
ddhiary  index  consists  of  a  spring  with  a  point 
attached  to  it  at  the  back,  such  uomt  entering  in 
iowession  oeaiain  equidistant  hoiea  drilled  in  the 
fsos  of  the  lathe  pnlley,  prerenting  the  rotation 
ol  the  mandzeL    This  is  represented  in  Fig.  1, 
and  IS  for  many  purposes  an  effidant  and  satis- 
iiclory  contrivance,  its  simplicity  recommending 
itfer  genoral  use  on  inexpensive  lathes.    Two 
movements  bave  to  be  ^vided  for,  one  parallal 
irUh  the  hca  of  the  division-plate,  and  one  at 
light  angles  to  it.    The  first  is  met  by  the  joint 
or  pivot  at  the  lower  end,  the  other  by  the  direot 
action  of  the  spring  when  pulled  back  by  the 
biod.    It  is  superfluous  to  tell  the  majority  of 
the  readers  of  the   <*E.  M."  why  it  becomes 
aeceaiary  by  means  of  this  contrivance  to  prevent 
tbe  rotation  of  the  mandrel ;  but  as  I  have  come 
uffosB  turners  who  are  ignorant  of  this  necessity, 
snd  others — ^not  turners— to  whom  such  work  as 
flotinp;,    e.yr.,    Ib  a   mystery,   I  may  as  well 
add  just  a  dozen  words  of  explanation,  espe- 
dally  as  it   will   help   to  make  clear  the  m- 
herent  defects  of   this  plain  index,  and  pave 
ths  way  to  further  developments  of  it.    Briefly, 
thsB,  tnere  are  several  patterns  and  designs  m 
tvnery  which  are  carved  by  revolving  cutters  of 
fuicms  forms,  and  while  each  separate  cut  is 
being  made,   the  work  itself  is  required  to  re- 
main securely  fixed  in  a  certain  position.    Then 
itia  moved  forward  to  expose  another  part  of  its 
asi&oe  to  the  action  of  the  tool,  and  so  on,  step 
I17  itep,  until  a  complete  set  of  such  decorations 
m  been  carved.    The  circular  plate  attached  to 
te  &oe  of  the  lathe  pulley  is  drilled  with  equi- 
^itint  holes  all  round  it,  and  there  are  often 
iEooi  two  to  six  Bxioh  circles,  even  numbers  being 
ftilactQd,  and,  of  these^  a  preference  is  given  to 
those  whidh  will  divide  by  the  largest  number  of 
figiins,  360,  240,  180.  100,  96,  and  some  others 
laiwerin^  satisfactorily  this  requirement.    The 
indsx  pomt  is  withdrawn  from  the  hole  in  the 
dhinon  plate  after  a  cut  has  been  made,  and  the 
polley  rotated  a  little  by  hand  till  the  point  will 
drop  into  Uie  next  selected  hole.    A  second  cut 
ii  then  made,  and  this  manipulation  is  repeated 
tin  the  whole  series  has  been  passed  over.    This 
^>pen^on   is   not   fairly  called   turning :  it  is 
■Mchins  carving  on  a  small  scal^  and  the  only 
ue  of  the  lathe  proper  is  to  hold  the  work  in 
(Mition  for  the  action  of  the  cutting  tool.    Any 
<ittker  machine  or  contrivance  that  will  hold  the 
work,  and  allow  of  successive  changes  in  its 
pQotion,  would  answer  as  well  as  a  lathe,  and 
aidi  machines  are  also  used. 

TKe  first  defect  in  this  plain  index  is  due  to 

^  position  on  the  near  side  of  the  lathe,  and  this 

i>  very  often  made  worse  by  the  shortness  of  the 

^pRDf ,  which  places  the  point  on  a  level  with 

^  axis  of  the  mandrel,  or  but  slightly  above  it. 

j^resoltis  that  the  hole  in  wMch  the  point 

"'■to  be  inserted  is  in  shadow,  and  a  tall  man, 

^^^clally  if  his  sight  is  not  over-good,  has  to 

■^  down  awkwardly,  and  peer  clMoly  into  the 

w  to  enable  him   to  rei^  the  numbers  and 

^^  the  holes.    To  do  this  360  times  is  not 

^Jdii^  and  even  180  will  test  the  patience 

JUsodnrance  of  most  men.    The  spring  ought 

« veaeh  as  hig^  as  it  can  be  made  to  do,  ^diioh 

^«t  say  rate  faring  the  point  more  into  the 

"IB-   The  better  pkn  is,  if  pMMsible,  to  let  the 

J*^  position  of  the  index  point  be  at  the  yery 

7  HMs  of  the  nlate  vertically  above  the  axis  of 

^iiUMbsL    is  this  position  the  fullest  light 

w!?  °P?^^^>  because  a  kthe  always  stands  in 

?Jt  of  a  window,  or  with  the  light  ananged  to 

^mtUlMsof  thepttlley--«  poritioa  I  hay« 


sometimes  found  advantageous,  as  it  enables  one 
to  see  into  deep  hollow  work.^  Some  yeurs  since 
I  came  across  an  index  in  which  the  spring  was 
done  away  wiih,  and  replaced  by  what  proved  to 
be  in  some  respects  an  improvement.  The 
upper  part  of  the  support  was  zorked  or  slotted, 
and  the  actual  index  point  was  on  a  short 
trigger  piece  pivoted  U>  it  with  a  spring 
underneath  it  like  Fig.  2.  The  ^int  was 
raised,  therefore,  by  pressing  the  knob  instead  of 
by  exerting  a  direct  pull.  The  action  was 
decidedly  easier,  and  there  was  less  tendency  to 
slip  past  the  desired  hole  in  turning  round  the 
puUey.  Another  plan  I  myself  had,  in  which 
there  was  on  a  pedestal  a  short  horizontal  barrel 
containing  a  coiled  spring  (Fig.  3) ;  but  this  was 
far  less  comfortable  in  use.  It  is  the  easier 
matter  of  preesinff  instead  of  pullinff  that  is  the 
advantage  of  the  first.  The  pedestal  is  grasped 
by  the  hand,  which  is  thus  steadied,  while  the 
thumb  presses  upon  the  knob  to  release  the  point. 
Fig.  4  shows,  however,  a  rimple  plan,  by  which 
the  coiled  spring  and  what  I  have  called  a  trigger 
can  be  combing.  On  a  stiff  pedestal  with  no 
joint  at  the  base,  these  can,  however,  only  be 
used  with  a  single  circle  of  holes.  That  joint  at 
the  base  is  a  defect,  nevertheless,  because  the 
object  of  an  index  is  to  hold  the  pulley  securely, 
and  the  firmest  hold  is  obtainame  from  such  an 
arrangement  as  shall  enable  a  pedestal  to  be  used 
without  such  joint.  In  this  case  the  pedestal 
could  be  made  with  a  foot  to  slide  in  a  dovetailed 
groove  in  the  base  of  the  poppet,  or  in  a  block 
screwed  to  the  base  carrying  such  dovetails  if  the 
base  is  not  thick  enough  to  be  cut  into  safely. 
This  power  of  sliding  towards  the  mandrel,  or 
away  from  it,  would  bring  the  point  opposite 
either  of  several  circles  of  divisions  upon  the 
pulley.  The  movement  being  also  horizontal, 
instead  of  radial  from  the  centre  of  the  hinge,  as 
usual,  the  point  would  drop  into  the  holes  of  the 
several  dreles  at  the  same  neight.  If  the  simple 
index  first  described  is  used  upon  a  division- plate 
with  half-a-dozen  circles  of  holes,  it  needs  to  be 
placed  at  a  very  considerable  angle  from  the 
vertical  when  the  smaller  cirde  is  used.  In  this 
position  its  hold  is  scarcely  to  be  relied  on ; 
hence  this  older  pattern  is  less  used  than  it  used 
to  be,  eepedaUy  upon  hi^h-dass  lathes  or  those 
upon  whid^  whed-outtmg  is  likely  to  be 
practised.  Commencing  vnth  an  alteration  in 
the  position  of  the  index  so  as  to  get  a  better 
light,  I  have  found  it  desirable  to  remove  it  to 
tiiiflfiirthsrddeaf  the  headitodr,  mounting  the 


actual  spring  on  the  upper  end  of  a  pillar,  thus 
placing  it  horizontally,  allowing  the  point  in  ita 
normal  position  to  drop  into  the  top  hole  of  the 
plate  vertically  over  the  axis  of  the  mandreL 
This  is  represented  in  Fig.  5  as  made  for  a 
lathe  with  out  two  drdes  of  holes :  it  was  un- 
necessary to  provide  against  having  to  slope  the 
horizontal  arm  downwards,  and  so  to  weaken, 
as  above  alluded  to,  its  hold  upon  the  pulley.  I 
did,  however,  go  a  step  further  towaros  making 
it  adjustable-Hi  modifioatiou  to  be  discussed  pre- 
sently— hj  making  the  actual  point  sUde  in  a  dot 
at  extreuuty  of  the  arm,  to  which  it  is  damped  1^ 
the  milled  needed  nut  CFig.  6),  which  answers 
as  a  handle  for  pulling  back  the  index.  I  shall 
recur,  however  to  this  matter  subsequently.  In 
order  to  meet  the   difficulty  introduced  by  a 


division  plate  of  many  circles — of  which 
now  fitting  one — ^the  outer  drde  with  360,  the 
inner  with  7,  nine  sets  in  all,  the  pillar  will  be 
dotted  to  a  greater  depth,  and  holes  drilled  to 
take  the  pin  on  which  tiie  arm  is  pivoted,  so  that 
it  can  always  be  set  horizontally,  whatever  may 
be  the  circle  sdected.  The  length  of  the  arm. 
and,  therefore,  tendon  of  the  spring,  will  of 
course  remain  invariable,  and  when  the  smalleet 
cirde  of  holes  is  used,  the  arm  will  nearly,  but 
not  quite,  rest  upon  the  mandrd.  Now  I  will 
say  a  word  about  the  object  of  an  adjustable 
index.  Ifr  occadonally  happens  that  after  com- 
mencing with  one  set  of  holes,  and  making  a 
trial  cut  or  cuts,  it  may  seem  advisable  to  make 
a  change  to  another  row,  and  if  the  pulley  is  held 
quite  still,  and  the  point  withdrawn,  it  will 
seldom  be  found  that  the  point  will  drop  pre- 
dsely  into  a  hole  of  any  one  of  the  other  cirdes 
on  the  plate.  But  if  there  is  contrived  a  method 
of  lengthening  or  shortening  the  arm  a  small 
degfree,  it  can  be  so  adjustsd  as  to  bring  the 
pomt  precisely  to  the  desired  hole,  and  if  it  is 
damped  to  retain  this  altered  lengfth,  it  oan  be 
used  on  the  sdected  cirde  as  usual. 

Many  other  cases  occur  which  necesdtate 
adjustments  of  this  kind,  and  several  modes  for 
effecting  the  operation  have  been  adopted.  In 
fact  every  lathe-maker  has  some  pet  arrangement 
of  his  own.  I  am  glad  to  see  that  Mr.  Evans 
himself  is  an  advocate  of  the  fixed  pillar  at  the 
back  of  the  headstook,  instead  of  the  ordinary 
index  in  front,  for  no  one  is  better  qualified  to 
speak  upon  sudi  a  subject.  I  was  not  aware  of 
this,  however,  till  I  dianoed  to  refer  to  his  book. 
There  is  no  fflttstration  of  it  in  that  volume,  so  I 
am  not  aware  if  he  has  adopted  the  mode  of 
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■hiftiDg  the  pin  on  which  the  spring  is  pivoted 
in  the  way  I  haye  described.    II  net,  he  will,  I 
think,  recognise  Uie  advantage   of  it  for  the 
reason  stated.    It  is  evident  that  the  adjustment 
for  length  alluded  to  may  occur  either  at  the 
base  o»  at  the  other  end  of  the  sprins  or  arm ; 
usually  it  is  at  the  base.    The  lower  end  is  made 
as  a  screw  passing  freely  through  a  boss  screwed 
into  the  headstock,  and  this  carries  a  couple  of 
nuts  with  milled  heads,  one  above,  and  the  other 
belew   the   boss,  and  the  spring  is   raised  or 
lowered   by   the  united   action  of  these.     In 
another,  and  better  plan,  the  boss,  besides  being 
drilled  to  take  the  tail  screw,  is  sawn  across  in 
the  centre,  and  a  cross  slot  formed  in  which 
a   single   milled    nut    works,    through   which 
the    screw   passes.     By   turning    this  in  one 
or   the   other  direction,  the   screw  and  spring 
of  which  it  forms  the  tail-piece  is  raised  or 
lowered.    The  other  end  of  the  spring  is  avail- 
able for  a  simil&r  purpose,  and  in  the  sketch 
given,  in  order  to  escape  a  difficulty,  I  have  so 
arranged  it  in  the  simplest  manner  possible,  but 
with  Uie  implied  necessity  of  adjustmg  the  point 
hy^  hand  only — not  at  all  a  difficult  matter  if  the 
tail-piece  of  the  point  is  made  to  fit  and  slide 
nicely  in  Che  slot  of  the  arm;  nevertiieless,  a 
screw  is  undoubtedly  the  better  plan  in  all  cases 
where  fine  adjustments  have  to  be  made.    Here 
it  can  be  managed  by  turning  up  the  end  of  the 
arm  bevond  the  slot  to  form  one  beuing,  and 
doing  the  same  at  the  other  end  of  the  slot, 
making  use  of  a  bit  of  the  metal  that  has  to 
be  cut  out  to  form  such  slot.    The  sliding  piece 
with  the  point  must  then  be  tapped  for  the 
small   screw,    which    turns    in    the   bearings 
described,  but  is  riveted  or  otherwise  arranged  to 
prevent  endlong  motion.    A  small  milled  head 
will  have  to  be  attached  at  the  outer  end,  by 
which   to   turn   it.    This  screw  will  draw  the 
point  or  index  to  and  fro.    Another  very  neat 
method — when  the  pillar  and  horizontal  spring 
are  used— of  raising  or  lowering  the  pivot,  is  to 
slot   the   pillar    and   fit    in    a    sliaing    piece 
exactly    in    the   way    in   which    proportional 
compasses    are    jointed — with    a     screw    and 
milled   nut   to  clamp  the  slide.    This  is  far 
neater  than  the  pin-holes,  but,  of  course,  more 
expensive  to  make.    It  is,  I  think,  as  perfect  a 
method  as  can  be  devised.    There  is,  however,  a 
simple  plan,  easy  and  inexpensive — viz.,  to  let 
the  pillar  be  hollowed  out  to  about  3ln.  in  depth, 
to  form  the  socket  for  an  inner  pillar  like  the 
arrangement  of  the  Tof  a  hand -rest.  A  clamping 
screw  near  the  top  of  the   socket   secures  the 
pillar  at  the  required  height,  enabling  the  arm  to 
remain  horizontal,  whether  the  outer  or  inner 
circle  of  holes  is  used.    The  socket  should  be  of 
the  height  of  lathe  centres,  or  a  little  more,  and 
w^hen  the  pillar  is  at    its  lowest  point    in  the 
socket  the  index  should  fall  into  the  top  hole  of 
the  inner  circle  while  the  arm  is  horizontal.  This 
will  allow  a  sufficient  length  of  piUar  to  remain 
in  the  socket  when  raised  to  set  tne  index  to  the 
top  hole  of  the  outer  circle.    As  a  refinement  on 
this  last,  the  inner  pillar  can  be  cut  as  a  screw, 
and  actuated  by  a  xnilled  nut  on  the  top  of  the 
socket,  such  nut  being  prevented  from  rising  by 
a  couple  of   screws    projecting   into    a  groove 
tumea  just  below  the  top  of  the  pillar.     The 
annexed    drawings  wiU,    I    think,  explain  the 
devices  sufficiently.  0.  J.  Lt 


portion  of  the  primrose-coloured  iodide  of  silver 
to  be  repredpitated.  The  bottle  containing  the 
mixture  shomd  now  be  stoppered  and  exposed  for 
some  hours  to  direct  snnlignt.  The  dear  liquid 
may  then  be  decanted  mm  the  sediment  of 
iodide  of  silver  and  stored  in  a  perfectly  clean 
stoppered  bottle.  The  reason  for  which  iodide  of 
silver  is  thus  introduced  into  the  nitrate  bath  is 
because  a  solution  of  nitrate  of  silver  has  the 
property  of  dissolving  a  small  quantity  of  iodide 
of  silver,  and  did  we  not  saturate  the  nitrate 
bath  with  iodide  of  silver  in  this  manner,  when 
the  coUodionised  plate  came  to  be  immersed  in 
the  nitrate  bath  in  the  after-process  of  sensitising 
the  plate,  the  nitrate  bath  would  dissolve  out 
portions  of  the  iodide  of  silver  formed  upon  the 
surface  of  the  i^te,  leaving  thereon  little  bare 
spaces,  technically  known  as  **  pin>holes." 

}  60.  The  developing  solutions  to  be  used  in 
the  collodion  fprocess  will  vazr  somewhat  with 
the  nature  of  the  picture  we  aesire  to  produce. 
If  a  direct  positive  on  glass  be  the  aim  we  have 
in  view,  then  the  following  solution,  which 
reduces  the  ulver  in  a  state  of  pearly  whiteness  is 
to  be  preferred : — 

Developing  Solution  for  Collodion  Pbtitivet. — 
Pure  crystallised  ferrous  sulphate,  2  drachms; 
glacial  acetic  acid,  1  drachm;  nitric  acid,  1  minim ; 
water,  4oz. ;  alcohol,  1  drachm.  The  sulphate  of 
iron  ^ould  be  dissolved  in  the  water  fint,  then 
the  acetic  acid  and  alcohol  added,  and  lastly  the 
nitric  acid. 

§  51.  If ,  on  the  contrary,  the  scope  of  the 
operator  is  to  produce  a  negative  picture  on 
glass,  from  which  prints  may  be  obtained  as 
previously  described,  it  will  be  necessai^  to 
reduce  the  diver  of  a  darker  colour,  and  to 
increase  the  quantity  deposited.  For  this  pur- 
pose it  will  be  well  to  use  two  distinct  solutions : 
the  one  to  develop  t^e  picture,  and  the  other  to 
intensify  it  after  development.  A  good  recipe 
for  a  developer  for  negatives  is  given  below  : 


P&ACTICAL   PHOTOOSAPHT   FOB 
AMATEUfiB.* 

By  S.   R.    BoTTONE. 

..g  npHE  collodion  having  been  thus  prepared 
'  X  should  be  kept  in  a  cool,  dark  place, 
«ach  as  a  cupboard  in  the  dark  room.  The 
operator  will  next  turn  his  attention  to  the 
preparation  of  the  solution  of  nitrate  of  nlver, 
which  serves  to  convert  the  iodides  and  bromides 
in  the  collodion  into  the  corresponding  sensitive 
nlver  salts.  This  is  known  as  the  "nitrate 
bath.*'  To  prepare  this,  the  operator  will 
dissolve  loz.  of  nitrate  of  silver  in  the  smallest 

ruble  quantity  of  distilled  water,  which  will 
about  loz.  When  dissolved,  he  will  add  one 
grain  of  iodide  of  potassium,  agitating  until  the 
primrose  -  coloured  precipitate  first  produced 
shall  have  been  entirely  redissolved.  He 
will  then  add  sufficient  distilled  water  to 
make  up  one  pint:  this  will  be  about  19oz. 
The     addition    ef     the    water    will    cause   a 
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tionable,  in  consequence  of  the  sulphur  that  it 
contains,  which  is  sure  to  act  upon  the  sQTsr 
and  destroy  the  nitnte  bath.  Guttapercha  is  ]m 
objectionable,  though  the  nitrate  bs^  acts  npou 
it  after  some  time.  Still,  if  it  is  kept  scmpoloadj 
clean  by  washing  in  many  changes  of  water 
idFter  use,  a  guttapercha  bath  will  do  good 
service.  The  best  bath  is  undoubtedly  one  d 
well- glazed  white  porcelain,  and  such  xdat  \>t 
prociued  from  any  ol  the  dealers  in  photographic 
materials. 

§  63.  As  the  developing,  the  intensifying,  ssd 
the  fixing  solutions  are  poured  over  the  piste 
instead  of  the  plate  being  immersed  in  than,  u 
in  some  other  processes,  the  operator  will  do 
well  to  provide  himseU  with  several  smsll  glaa 
beakers  or  jars,  known  as  '*  developing  cups,'* 
capable  of  holding  about  an  onnoe  of  solutioiL 
He  must  teke  the  greatest  care  to  keep  these 
cups  chemically  clean,  to  dedicate  each  one  to  iti 
own  pazticular  solution,  and  to  use  it  for  nothing 
else. 
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Ferrous  sulphato,  2  drachms ;  acetic  acid,  1 
drachm ;  alcohol,  1  drachm ;  distilled  water,  4oz. 
The  intensifying  solution  may  coveniently  be  com- 
pounded as  follows :  Pyrogailic  acid,  12  gnuns ; 
eladal  acetic  add,  1  drachm ;  alcohol,  30  minims ; 
oistilled  water,  4oz. 

As  this  latter  solution  does  not  keep  well,  it  is 
not  advisable  to  make  up  large  quantities.  For 
the  purpose  of  fixing  these  collodion  pictures,  the 
ordinary  hyposulpmte  solution  (of  which  the 
composition  has  already  been  given,  but  which 
for  convenience  sake  is  repeated  here),  is  best 
adapted.  Fixing  solution  for  collodien  pictures  : 
Sodium  hyposulphite  (also  called  thiosulphite), 
4oE. ;  rain-water,  1  pint. 

§  62.  The  apparatus  needed  for  the  produc- 
tion of  the  oolledion  pictures  differs  but  little 
from  that  employed  in  the  calotype  process.  The 
chief  difference  lies  in  the  fact  that  we  have  to 
immerse  the  i^te  bodily,  after  it  has  been  sen- 
sitised, into  the  nitrate  bath.  The  most  cen- 
venient  mode  of  doing  this  is  to  have  a  square 
vertical  vessel  a  little  wider  and  a  little  longer 
than  the  plate  itself,  and  not  much  more  than 
three  or  four  times  its  thickness,  into  which  the 
plate  can  be  slid  edgeways,  being  supported  at 
the  sane  time  by  a  holder  or  "  dipper,"  consist- 
ing in  a  strip  of  glass  which  has  a  little  ledge  at 
the  bottom  to  prevent  the  glass  plate  from  slipping 
off  it.  This  is  illustrated  at  Fig.  8,  which  repre- 
sents a  glass  or  porcelain  bath  of  this  description, 
with  the  dipper  stsnding  in  it  Baths  are  some- 
times corit'ucted  of  guttapercha,  and  even  ol 
vulcanite.    This  latter  malerial  is  highly  objeo- 


FITTIHO.-Vni. 

LIKING  out,  or  marking  out,  work  for 
machinists  and  fitters  is,  in  Isjge  shops,  s 
special  task  performed  by  one  man,  or  by  two  or 
three  men,  dependent  on  the  size  of  the  estab- 
lishment. In  smsll  shops  each  fitter  usually  liflei 
out  his  own  work.  In  standard,  and  often 
repeated,  work,  little  or  no  lining-out  is  done; 
but  the  parts  are  machined  by  metal  temple. 
It  would  never  do  to  shape  work  having  several 
faces  and  centres,  all  mutually  interdependent  at 
random.  The  relations  of  the  several  cardtpsl 
dimensions  must  be  ascertained  before  beginning 
to  tool  any  portion ;  otherwise,  when  half  the 
work  were  done,  the  discovery  would  be  made 
that  a  portion  or  the  whole  of  the  remainder 
would  not  hold  up  to  correct  dimensions.  All 
work,  then,  except  that  of  special  and  standard 
type,  which  U  machined  by  tomplets,  is  lined  or 
marked  off  before  it  is  shaped  to  ultimate  finuhed 
form.  The  time  and  trouble  of  lining-off  ii 
saved  when  templete  are  employed.  Bat  then 
templets,  being  costly,  are  seldom  used,  except 
when  large  numbers  of  pieces  are  required  pre- 
cisely alike.  So  that  for  nearly  all  the  work  of 
a  jobbing  shop,  and  for  by  far  the  larp;e8t  por- 
tion of  amateur  work,  the  preliminary  liniog-ofl 
of  castings  and  forgings  is  necessary. 

la  this  article  I  propose  to  consider  the 
principal  appliances  and  tools  required  forthii 
work;  andm  the  next  two  or  three  articles  to 
illustrate  some  typical  examples  of  lining  out.^ 

Most  of  the  appliances  and  tools  used  in  lining 
out  are  ^own  in  the  accompanying  figures,  oi 
have  been  illustrated  in  previous  articles.  They 
consist  mainly  of  the  table,  the  crane,  vee,  and 
packing  blocn,  wedges,  scribing  blocks,  sqaarei, 
calipers,  and  the  necessary  straight-edges,  roles, 
conopasses,  and  dividers. 

Kow,  ti^ere  are  certain  preliminary  matten 
which  lie  at  the  basis  of  all  accurate  lining  oat, 
and  it  ie  as  weU  that  we  should  at  the  beginning 
have  clear  ideas  of  tiiose  f  undamentels. 

In  the  first  place,  the  fitter  provides  an  arti- 
ficial level  base,  quite  diptinct  from  the  work  itself, 
from  which  to  mark  vertical  distances,  to  set  nf 
lines  at  right  angles,  and  to  draw  parallel  lia^ 
in  horizontal  planes  for  the  purpose  of  obtaiafflg 
faces  and  centres.    This  is  the  marking-off  table, 

The  table  A  is  a  stout,  stronglynooeo 
cast  -  iron  plate,  planed  over  upon  sur- 
face   and    edges.    Its   cross  section  is  shown 
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in  Fig.  62.  It  has  to  be  so  rigid  that  it  ^  ^^ 
spring,  and  so  true  that  lines  can  be  squared  iro^ 
its  surface  and  edges.  Its  size  wiU  depend 
entirely  upon  the  nature  of  the  work  dons.  ^ 
useful  snr&oe  j^te  generally  serviceable  i(^  tja 
work  of  a  shop  of  average  size,  may  measure  xrom 
lOft  to  I2ft.  long,  by  3ft.  6in.  or  4ft.  wide,  oy 
from  l*in.  to  2in.  thick  in  the  pbte,  and  ^^\?\ 
7in.  in  total  depth.  The  outside  ribs  A,  »nd  »« 
transverse  ribs  a,  being  deep,  afford  ejoj 
rigidity  to  the  plate.    The  plate  is  osst  wiU  » 
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(iM'downwards  to  get  clean  metal  there.  Two 
[iluiogcata — aiougb,iuidaGnubiiigoiie — will  be 
liken  off  f&ce  and  edgei.  No  scraping  ia  neces- 
aij.  To  «aTa  the  cost  of  planing  tha  edges 
Uuongljoat  the  entire  deptli  of  the  riba,  strips  e, 
cqul  ID  depth  to  the  thiclcnesa  of  the  table,  are 
mt  bU  lonnd  and  planed.  Lines  and  meaanie- 
QBota  can  be  marked  from  those  edges.  The 
nrbce  is  otteu  croued  at  right  angles  -with  fine 
Kribed  lines  numing  paiBllel  vith  each  other  at 
anTcnient  distances  apart  (as  shown  in  tha 
Ignn)  as  at  every  ISin.,  or  6iD.,or3iii.,  or  even 
im;  this  is  conTenient,  but  is  sometimes 
OBitiled. 

The  table  is  supported  apon  an  j  suit&ble  basis, 
ill  mrlace  being  about  3ft.  from  the  ground. 
Ttq  TBry  stiff  wooden  trestles,  or,  bettor  etill, 
t*o  tresUes  made  from  channel  ood  angle  iron, 
■ithhard  wood  blocking,  Fig.  61,  are  as  guitabla 
Hmftbing.  A  piece  of  chanael  iron,  B,  ia  cut 
dI,  snd  supported  with  two  legs  of  angle  iron, 
C,  beat  as  shown.  These  are  stiffened  with 
■tntdien,  D,  and  mth  diagonals,  B,  of  Sat  bai 
■MS,  rinted  to  them.  A  block  of  wood,  F,  is 
Etttd  into  the  channel  iron  to  form  the  top  of  the 
ttMlcs. 

It  ii  necessary  that  the  table  shall  be  clear  of 
■til)  ot  machines,  so  that  the  man  can  get  all 
><>ud  it.  This  table  is  the  sheet  anchor  of  the 
'  xtikeT  oat.  Very  seldom  are  lines  set  up  from  the 
tbai  at  cstUngs  or  foi^inre.  Even  if  there  are 
■(•I  already  planed  traa,  it  is  better  to  set  them 
Q(o  the  table,  and  sqnais  up  or  scribe  from  the 
We'i  {ac«,  rather  than  to  ose  those  edges  for 
■Vvtiig  or  BdiUng  from.    There  is  leu  risk  ot 


enor  when  working  from  a  broad  surface  U;an 
when  setting  a  square  or  compass  caliper  from 
relatively  narrow  edge  or  face. 

It  is  often  quite  impossible  to  mark  a  piece  of 
work  'out  at  one  setting.  But  ^ways,  before 
shifting  the  position  ot  work  upon  tha  labia  for  a 
second  or  a  tiiird  lining  out,  it  is  essential  that 
centre  lines  should  be  mode  the  basis  for  accortite 
rO'Setting.  Thus  a  horizontal  line  marked  with 
a  scribing  block  in  one  position  of  the  work  can 
be  set  in  the  vertical  direction  with  a  set-square, 
and  other  liiuu  then  marked  with  scribing  block 
in  tha  new  poation  will  be  at  right  anglee  with  the 
vertical  line  ;  and  so  with  a  vertical  line  brought 
into  the  horizontal  position,  other  verticals  then 
set  up  with  tha  set-sqnare  will  be  at  right  angles 
with  the  flrst.  These  methods  are  mvariabty 
adopted  in  preference  to  setting  one  edge  of  a 
square  against  a  line  to  mark  another  at  right 
angles  with  it.  In  evwy  case  it  is  the  table  that 
is  made  the  baais  ot  lining  out. 

It  ij  very  advantageous  when  praoticabh , 
have  one  face  of  the  work  planed  true  to  lay  upon 
the  planed  surface  ot  the  marking^ofi  table.  There 
is  then  no  risk  of  the  work  becoming  shifted  during 
the  process  of  marking  out.  It  is,  of  course, 
frequently  not  practicable  to  start  with  a  planed 
face,  because  of  the  necessity  tor  tentative  lining 
out  in  order  to  secure  average  allovancea  toi 
machining.  Bat  often  a  rough  lining-out  ii 
first  mode,  Hofficient  to  settle  Uie  position  of  the 
planing  line  tor  one  cardinal  tace,  and  then  a 
rough  cut  is  taken  o9  that,  so  that  it  may  lie 
truly  upon  the  table  before  the  bulk  of  the  actual 


When  this  is  impracticable,  or  when  the  work 
I  quite  of  an  irregular  character,  the  use  of 
Locking-up  pieces  and  wedge*  hasto  ha  adopted. 
For  supporting  such  work  upon  the  table,  vee- 
blocks.  Fig.  (3,  A,  parallel  irons  B,  packiiig 
blocks  C,  and  little  iron  wedgea  aia  nwd.    The 


^3 


mployed  chiefly  for  lupportiag 
or  spmdle-like  work  genera"" 
1  cast  iron,  in  pairs  of  diSer 
,  planed  both  on  the  bottom  and  in  the  vi 
The  parallel  blocks  C  are  also  planed  all  over  on 
each  face,  and  are  kept  in  diflerent  thickneasas 
and  lengths.  They  support  and  pack  up  flat 
surfaces.  Very  convenient  Ught  blocks  are  made 
bv  cutting  oS  suitable  lengths  ot  H  iron,  B,  of 
different  sections,  and  planing  the  top  and  bottom 
faces,  ends,  and  eda^es.  The  wedges  are  used  tor 
•teai^fing  work  laid  uther  upon  the  table  or 
upon  the  parallel  blocks  when  the  under-face  of 
the  work  in  contact  with  the  table  or  block  is 
rough  and  uneven,  as  in  the  case  of  a  casting  or 

has  been  done. 

It  is  often  the  case  that  some  lines  and  centres 
have  to  be  marked  upon  portions  of  the  work 
that  stand  very  far  above  the  range  of  the 
Bcriber-point  when  its  base  r««ts  upon  the  table, 
and  yet  perhaps  it  is  not  convenient  or  desirable 
that  the  lines  or  centres  should  be  marked  except 
from  the  table  as  a  basis,  Then  the  parallel 
planed  blocks  B  are  laid  upon  the  table,  and  the 
scriber  base  is  slid  along  upon  them.  Blocks  of 
various  thicknesses  are  thus  utilised  ungly  or  -~ 


the  soriber  sufficiently  high  to 
inat)le  the  pomt  to  scribe  the  required  lines. 
These  channel  irons  B  are  used  also  tor  mark- 


ing  temporary  centres  upon  for  tranilerence  to 


FtC    5* 

the  work.  Thus,  it  there  are  centres  utnated 
upon  faces  that  do  not  stand  in  the  same  plane, 
sudi  as  A  and  B  in  Fig.  SI,  than  these  centres 
are  marked  upon  one  face  ot  the  channel-iron  at 
a  and  j— the  iron  being  stood  on  end  upon  the 
table  C— and  the  point  of  the  scribing  block  set 
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of  the  boeses.  The  other  way  of  marking  Biich 
centres  ia  by  means  of  trammelB  with  one  leg 
adjnatable  for  vertical  height,  or  with  set  squares, 
neither  of  which  is  so  accurate  as  the  metiiod  of 
dhrect  transference. 

Occasionally   it  is   eonyenient  to  bolt  small 

fieces  of  work  to  an  angle-plate  for  lining  oat. 
t  is  so  in  some  light  f  orgings  of  very  irregnlar 
form  which  cannot  be  packed  up,  or  which,  if 
packed  np,  would  be  so  light  that  they  would  not 
remain  sufficiently  steady  while  being  scribed  off . 
Scribing  blocks  or  surface  gauges  (see  article 
HI.,  p.  8  of  the  present  volume)  are  m  constant 
request  b^  the  marker-out.     Without  these  it 
would  be  mipossible  to  line  out  work  accurately. 
No  matter  how  irregular  the  surface  of  a  casting 
or  forging  may  be,  the  scriber  point  will  follow 
round  and  over  it,  and  mark  a  Ime,  or  any  num- 
ber of  lines,  exactly  parallel  with  the  planed  face 
of  the  taUe,  over  which  the  base  of  iaxe  scribing 
block  is  moved.    Also   the  bent  turned- down 
point  of  the  scriber  is  used  to  test  by  contact  the 
upper  surface  of  a  piece  of  work  that  requires  to 
be  set  in  a  truly  horizontal  plane.    The  scriber 
has,  moreover,  a  considerable  amount  of  vertical 
range,  bj  virtue  of  which  it  is  adaptable  to  work 
of  varying  heights.      And  the  length  of  the 
scriber  and  its  horizontal  range  allow  it  to  reach 
and  mark  surfaces  that  stand  back  and  away  from 
the  general  perpendicular  levd  of  the  work. 

Very  neat  centres  and  distances  are  not  set  off 
from  the  edges  of  rules,  but  with  dividers,  com- 
passes, or  trammels.  One  leg  of  the  dividing 
instrument  is  set,  not  at  the  end,  but  in  one  of 


swing   of  the  jib,  allows  the  pulley  blocks  to 
cover  the  whole  area  of  the  table. 

The  wall- crane  is  of  the  simplest  possible  con- 
struction. A  bar  of  wrought  iron,  A,  is  bent  round 
at  the  end  a,  and  maintained  jMiral^el  by  means  of 
a  cast-iron  block,  b,  and  distance  pieces  <?.  The 
ends  d  are  turned  up  to  take  the  pin  of  the  tie-rod 
B,  that  is  pivoted  upon  a  cast-iron  bracket,  C, 
bolted  to  ajpiece  of  timber  laid  along  the  shop 
wall  D.  The  crane  is  supported,  and  further 
pivots  upon  a  pin  fitting  into  a  footstep  casting, 
E,  bolted  to  the  walL  The  jinny  F,  enlarged 
in  Fig.  66,  consists  in  very  light  cranes  of  this 
type  of  two  cast-iron  wheds,  gg^  about  6in.  in 
uiameter,  cast  together  with  a  middle  boss,  A. 
They  run  upon  the  edges  of  the  jib  A.  Sometimes 
angle-irons  are  riveted  on  the  outside  of  the  jib 
sides,  but  only  in  heavy  smiths'  cranes.  The  eye 
j  to  which  the  pulley-blocks  are  hooked  is  bent 
roimd,  bossed  up,  and  secured  to  the  jinny- 
wheels  with  a  central  pin,  k,  upon  which  the 
wheels  gg  freely  revolve.  The  jinny  is  movbd 
along,  and  the  jib  is  swung  round  merely  by 
pulling  at  the  chains  of  the  pulley-blocks. 

J.  H. 


ridge.    I  will  not  here  explain  why  this  is  better. 
but  it  is  BO.    Sometimes  the  saw  has  baea  mn  fool 
and  bent:  this  is  the  case  many  times  with  cattteg- 
off  saws,  by  the  cant  becoming  swung  round  fy 
pinching  the  saw.    When  the  saw  is  bent  in  fhis 
way,  h(3d  it  level  with  the  eye  and  sight  msrom  iliB 
plate ;  you  will  at  once  note  the  bend.  ^  Mark  the 
convex  side  and  strike  blows  with  the  twist  psne  m 
the  direction  of  the  line  of  the  highest  place,  be  it 
circular  or  straight.    It  should  than  be  tested  for 
tension,   and   corrected,  as  before  stated.    It  is 
much  better  to  get  a  good  set  of  tools,  which  osa.1w 
had  for  about  12dol.  to  15dol.    Then  you  can  wodc, 
for  you  have  tools  to  work  with. 


HOVELTIES  IN  IVCAIDESCEHT 

LAMPS. 

THE  novelties  in  miniature  incandeBcent  Ismps 
haze  illustrated  are  made  by  Mr.  Somoff,  of 
New  York.  The  lamps  are  useful  at  the  preBttt 
time,  for  there   are  new  applications  of  elestiis 


no  56 

the  divisions  of  the  rule,  usually  in  the  first  inch, 
and  the  other  leg  is  set  to  the  dimension  required. 
The  dimension  so  obtained  is  then  transferred  to 
the  work. 

Clearness  of  definition  is  essential  in  lining 
out  work.  Lines  must  be  reasonably  fine,  yet 
perfectly  distinct.  To  give  a  good  liackground 
it  is  tiie  practice  either  to  prepare  the  surface  by 
chalking,  or  by  brushing  it  over  with  a  solution 
of  whiting  in  water,  left  till  dry.  Not  only  are 
the  lines  scribed  on  this,  but  in  case  of  their 
partial  obliteration  two  devices  are  resorted 
to.  One  is  to  centre -pop  the  lines  at  intervals  of 
about  every  half  inch,  the  other  is  to  scribe 
another  line  at  a  little  diistanoe  outside  the  actual 
wcxking  line,  asd  parallel  with  it,  and  centre - 
pop  that  also.  When  the  working  line  has  been 
obUterated}  by  machining,  the  other,  cc  "wit- 
ness" line,  is  proof  whether  the  machining  has 
been  done  accurately  or  not. 

Nomarking-off  table,  except  the  very  smallest, 
is  complete  without  a  jib  or  wall-crane  from 
whi(^  to  suspend  pulley-blocks  for  lifting  heavy 
work.  Many  castings  and  forgings  are  too  lumpy 
to  be  lifted  and  turned  about  by  hand.  But  a 
eimple  pair  of  differential  blocks  is  all  that  is 
required  for  any  work  likely  to  be  put  upon  an 
ordinary  table.  Such  a  jib  is  shown  in  Fig.  55. 
The  blocks  are  hooked  on  to  the  jinny  that  runs 
along  the  horizontal  bars,  and  this,  with  the 


HAMMEEINO  SAWS.'' 

BABBING  all  mishaps  to  circular  log  saws,  the 
natural  work,  so  to  Bpeak,  tends  to  change 
the  tension  from  the  edge  to  the  centre,  bo  that  m 
time,  according  to  stress,  the  saw  becomes  too  large 
on  the  edge  or  rim;  this  Ib  held  to  the  same 
diameter  by  the  centre  size,  and  as  there  is  a  sur- 
plus of  ridge  it  buckles  or  kinks,  and,  as  before 
said,  runs  "snaky."  To  restore  the  tension  so  that 
the  plate  is  true,  and  the  tension  is  again  equal 
throughout,  is  the  subject  of  this  pc^r. 

First  of  all,  some  Idnds  of  toob  Buitable  for  the 
purpose  must  be  had.    These  oonsist  of  a  hammer, 
a  straight-edge,  and  a  hard,  Bmooth-faced  anvil. 
To  go  at  it  systematically,  lay  the  saw  out  in  oirdes 
by  revolving  it  on  the  mandrel  and  holding  a  piece 
of  white  chalk  against  the  plate.    The  first  oirde 
should  be  one-third  the  distance  from  centre  to 
rim,  both  sides  alike ;  then  five  more  drdes  about 
lin.  apart  towards  the  rim,  both  sides ;  then,  with 
a  Btraight-edge  for  a  ruler,  place  it  at  point  of  the 
saw-tooth  and  at  centre  of  saw.    Draw  radiating 
lines  across  the  drcnlar  lines,  one  line  for  every 
tooth.    Then  place  the  saw  fiat  on  the  anvil,  sup- 
ported by  a  bench  or  an  attendant.     Place  the 
intersections  of  the  line  first  near  the  centre  on  the 
highest  part  of  the  anvil,  then  with  a  dog-head 
hammer  weighing,  for  large  sawB,  6tb.,  strike  a 
Uow  the  weight  of  the  hiunmer,  and  some  more. 
Do  this  on  all  the  intraseotions  of  lines,  both  aides, 
then  test  the  Bawwith  the  straight-edge  held  at 
at    right    angles    with    the    support,    with    the 
Baw  laid  fiat»   one  edge  lifted  at)out  4in.  high. 
If  you  have  not  dianed  the  saw  it  will   drop 
near  the  centre  about  ^gin.    This  will  do  for  a 
speed  of  700  or  800  revolutions ;  but  if  the  saw  does 
not  drop,  but  yet  remains  crowning,  go  over  the 
lines  again^  both  sides  alike.     The  amount  you 
have  to  do  m  this  respect  depends  entirely  on  the 
temper  of  the  saw.    Some  will  drop  with  but  little 
worlc,  while  others  have  to  be  himmered  for  two 
hours  or  more ;  but  hammer  it  till  it  drops  sore,  at 
centre  and  parallel  to  about  two-thirds  of  the 
diameter  of  the  saw.    When  you  have  done  this 
you  have  got  to  true  up  the  plate.    A  good,  large, 
hard-wood  block   of   oak  or  maple  will  do  for 
this.    Hang  the  saw  loose  on  a  pin  fii  bolt  driven 
into  a  post,  or  on  a  mandrel  if  you  prefer ;  but  do 
not  screw  up  the  nut.    Test  the  aaw  with  a  short 
straight-edge  for  high  places,  and  chalk  them  with 
an  X.    Work  carefully  and  closely,  then  lay  the 
saw  down  on  the  block,  high  places  up,  and  force 
them  down  with  the  hammer  by  blows  delivered 
lightly  on  all  the  marked  places,  then  test  again. 
Continue  this  until  the  plate  in  level,  then  test  with 
a  lone  straight-edge  for  a  true  plane.  The  saw  may 
be  diihed  to  log  or  reverse ;  when  this  is  the  case 
YOU  must  go  over  it  with  a  hammer  on  the  wood 
block,  striking  scattering  but  uniform  blows  lu^htl^, 
and  test  often  with  the  long  straight-edge ;  do  this 
until  the  saw  is  flat  or  in  a  true  plane  generally. 
Then  again  use  the  short  straight-ed^,  testing  for 
high  places,  and  mark  as  before,  forcmg  down  flat, 
pretty  much  as  you  would  straighten  a  piece  of 
crooked  iron.    Pening  or  Btretching  the  concaved 
Bide  is  all  wrong.    It  has  been  taught  in  books ; 
but  I  think   it  wsa  done  to  nuslead,    for  it  is 
impossible  to  fetch  up  the  hollow  or  concaved  side 
in  this  way  on  a  saw  plate. 

In  truing  the  plate  it  sometimes  occurs  that  the 
bend  is  in  the  form  of  a  lidf^B  extending  in  the 
same  direction  longitudinally.  On  such  a  ridge  the 
twist  pene  is  best.  For  convenience  the  peneis 
twistea  to  45**  with  the  handle ;  the  other  pene  is 
reversed,  so  that,  as  the  saw  lies,  if  the  ridge  runs 
one  way  use  one  pene,  if  the  other  way  use  the 
other  pene,  Btriking  blows  that  are  parallel  with  the 
f  '"  - 

*  By  C.  £.*GaAXDY,  in  Auurican  Machinist, 
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light  for  miners'  and  firemen's  lantems,  for  sozgiori 
and  denial  operations,  in  a  word,  for  purposes  for 
which  the  old  pear-Bhaped  lamp  does  not  answor 
very  weU,  if  at  all.  The  UtUe  "pea  "  weU  known 
to  everybody,  is  too  big  for  such  purposes  as  in- 
spection of  the  bladder  or  Btomach.  and  tlie 
^^srain"  lamp.  Fig.  1,  is  just  the  thmg  that  is 
wuited.  The  "tulip^'  lamp.  Fig.  2,  resdy 
mounted,  suits  a  surgeon  better  than  the  »™nj 
near  lamps,  for  the  same  holder  or  socket  which  fltt 
m  electro-cauterising  knife  will  hold  a  "tohg^ 
lamp ;  and  to  replace  one  by  the  other  is  a  m^nsr 
of  only  a  few  seconds.  Then,  again,  in  sn  eleewc 
lantern  which  is  coming  into  use,  the  "  boU's-eye 
(Fig.  3)  lamp  takes  the  place  of  both  the  psar 
lamp  and  the  concave  curved  lens,  or  hQUS-flys, 
with"  which  lantems  are  usually  equipped.  Aw 
«  grain  "  is  perhaps  the  smallest  lamp  that  M  D» 
made  ;  its  dunensionB  are  three  miUimStres  tn  dia* 
meter  and  five  millimetres  long.    It  is  a  l&p.  lSBp» 
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„  from  3'6  to  12  yolts  pnaim.  The 
Tolta^  ia  preferable  when  the  lamp  is 
d  for  internal  inaertion  into  the  stomaon  or 
Uadder,  for  the  imall  amonnt  of  onrrent  (*2  of  an 
■■Dtee)  to  bring  to  inoandesoenoe  the  Terr  fine 
etrooa  filament  would  not  heat  up  the  globe  to  any 
auie  than  the  temperature  of  the  human  body. 
Fig.  4  preeenti  the  same  lamp  mounted  in  a  laiyn- 
soeoope.  This  inatmment,  too,  preaents  >ome  no^el 
Mtarei,  for  aU  metal  parts  are  eleotio-plated  with 
platiaam,  which  eifectiyelj  keeps  the  tool  bii^t 
sad  olean  and  allows  washing  in  water,  diluted 
acid,  and  all  kinds  of  disinf  eetants  without  causing 
it  iajiiiy.  The  lower  half  of  the  lamp  globe  is  in- 
esasd  in  a  platinum  shell  or  oup.  the  metal  being 
lednood  upon  the  glass  from  the  chloride  oompouna 
ak  a  red  heat  and  united  with  the  glass  by  fusion. 
^Th€  Skctrieai  JForid  (N.Y.) 


JORDAN'S   PLANBB   CHUCK. 
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"E  present  herewith  illustrations  showing  the 
construction  of  an  improved  planer  <£uck 
made  by  the  Worcester  Ghuok  Co.,  of  Worcester, 
Uass.  In  this  chuck  the  holdmg  strip  B  does  not 
pojeet  from  the  end  of  the  jaw,  but  is  forced  down 
into  engagement  with  the  base,  by  means  of  the 
pins  A  A,  which  slide  freely  in  the  jaw.  Small 
pa  are  put  through  the  strip  B,  which  prevent  it 
nommoTing  endwise,  and  alao  from  coming  out, 
taia  latter  being  prevented  by  the  pina  coming  into 


tt&taet  with  the  heada  of  the  two  acrews  G.  The 
•dgs  of  jaw  2  ia  protected,  where  tiie  aet-acrewa 
oons  into  contact  with  it,  by  a  atrip  of  steel,  D, 
this  atrip  being  ananged  in  connection  with  the 
•Ball  pina  £,  to  prevent  the  jawa  1  and  2  from 
wmg  separated.  The  vice  ia  made  either  with 
iwiTsI  bottom  (graduated),  or  without  it,  aa  may 
ba  daaired,  and  la  ao  arranged  that  no  dirt  or  chipa 
caa  get  into  the  baae.  Set-acrowa  and  atrip  D  aro 
of  tool  ateel,  other  acrews  and  nuts  of  machinery 
ftaal;  wrenohea,  drop-forged.— ^intfritfofi  MachinUt' 


^Handbooka  for  Bngineera. — ^Thoae  who  ao 
finmuatly  write  asking  for  the  title  and  price  of 
WQua  on  various  aubjecta,  may  be  directea  to  the 
wfol  list  which  Meaara.  Whittaker  and  Co.,  of 
Patenoater-s^uaxe.  E.G.,  have  iaaued  in  connection 
vikh  SDgineerug  eleetrical  work  and  the  arts  and 
«ilta. 

Adulteration  of  Pood  and  Brink.—Mr.  A. 

W.  Stokaa,  F.G.S.,  public  analyst  for  the  paridi  of 

«t  Loke'a  (Eaat  Finabury),  reporting  on  the  reeulta 

^Msanalyaiaof  articlea  aubmitted  to  him  during 

tba  past  year  under  the  Adulteration  of  Food,  Brink, 

ndDmga  Act,  atatea  that   23   per  cent,  of  thoae 

tttidaa  purchased  in  St.  Luke^a  were  adulterated— a 

JKgw  percentage  than   that  of  the  reat  of  the 

mropolia.  GalOTlatingthepercentageaof  adultwa- 

Doa  tat  each  article  iwalvaed,  he  found  that  43  per 

^t  of  the  milk   aamplea,    16   per  cent,  of  the 

JBntaids,  U  per  cent,  of  the  coffees,  11  per  cent,  of 

BsipiiitB,  11  jiet  cent,  of  the  butten,  and  75  per 

<>Bt  of  the  diainfectanta  wero  adulterated.  The  law 

•Oowadall  apirits  but  gin  to  be  of  the  atrength  26 

<nidir proof,  while  gin  might  be  aa  low  aaM  under 

praol   A  aample    of  rum  proved  to  be  32  under 

irool   A  aample  of  **  butter "  waa  compoaed  of 

w^  water,  and  aalt.    A  vendor  of  exceasively- 

vvwed  milk  produ  ced  at  the  police-court  a  written 

*KXiQtj  of  its  purity  from  his  wholesale  supplier, 

^healso  ahoired^  that  the   mUk  had  not  been 

"jiyyl  with  on  his  piemiaea.    Hence  he  eacaped 

^>>*vifltioii,  and  the  wholeaale  dealer  likewiae  eacaped 

i"S??"  through  lapae  of  the  legal  time  in  which 

«wua be  served.    An  extension  of  the  time  per- 

"SroytlM  Act  was  evidently  needed  in  this  and 

•wflasea.    FinaUy,  Mr.  Stokea  remarka  that, 

J*^  laa  a  mall  fines  now  imposed,  there  seems  but 

g»9R)babiUty  of  the  high  rate  of  adulteration 


SCIENTIFIC    S0CIETIE8, 

BBinSH  ASTBONOMICAL 
ASSOCIATION. 

rpHE  annual  general  meeting  of  the  British 
X  Astronomical  Association  was  held  at 
Barnard's  Inn  Hall,  Holbom,  on  Wednesday,  the 
28th  of  Oct.,  the  President,  Captain  Wm.  Noble, 
F.B.A.S.,  taking  the  chair  at  6  o^dock. 

The  general  aecretary,  Mr.  P.  F.  Duke,  F.B.  AJ3.. 
read  the  minutea  of  the  firat  general  meeting,  and 
of  two  apecial  general  meetinn^  which  were  duly 
confirmed.  The  treaaurer,  Mr.  W.  H.  Maw, 
F.B.A.S.,  then  submitted  his  financial  statement, 
which  was  of  a  veir  satisfactory  charaoter,  showing 
that  not  only  had  the  whole  of  the  preliminary 
ezpensee  beoi  defrayed  out  of  the  nrst  year's 
incomd;  in  addition  to  the  ordinary  charges  of  the 
year,  but  that  the  full  actuarial  value  of  the  Ufe 
aubscriptionB  had  been  carried  to  a  reaerve  fund, 
leaving,  after  all  liabilities  had  been  provided  for, 
a  balance  in  the  handa  of  the  treasurer  of  £14  odd. 

Mr.  Arthur  Oottam,  F.R.  A.S.,  sectional  secretary, 
then  read  the  noort  of  the  council  on  the  progress 
of  astronomy  daring  the  year  ending  September 
30th,  1891.  Miaa  Brown,  director  of  the  Solar 
aeoiion,  had  f  umiahed  a  most  interesting  resume  of 
the  sun-spot  activity  of  the  year,  refemng  in  par- 
ticular to  a  very  beautifui  group  of  spots,  the 
finest  on  record  for  many  years,  which  appeared 
in  September,  and  to  a  verv  striking  prominenoe  out- 
burst observed  by  M.  Trouvelot  and  othera  on 
June  17,  18,  and  19.  The  report  alao  alluded  to  the 
very  hopeful  aeriea  of  ezpenmenta  on  prominenoe 
photography  being  carried  forward  at  preaent  by 
Prof.  G-t  E.  J^ale,  diroctor  of  a  new  obaervatory  re- 
cently erected  at  Kenwood.  Prol  Hale  haa  aeonred 
aeveral  moat  promiring  photographs  of  prominencea 
on  the  H  and  K  lines,  aild  has  likewise  obtained 
a  eeries  of  bright  lines  in  the  spectrum  of  a  pro- 
minence, several  of  which  there  can  be  no  reason- 
able doubt  correspond  to  the  dark  hydrogen  lines 
which  Dr.  Huggins  discovered  in  the  ultra-violet 
region  of  the  spectra  of  stvs  like  Sirius  and  Vega. 
ThiB  report  stated  that  the  number  of  active 
workers  in  the  department  of  Selenography  is 
largely  increasing,  and  that  lunar  photography 
with  the  aid  of  the  great  telescope  of  the  luick 
Observatoiy  is  making  rapid  atridea,  and  by  a 
special  treatment  of  the  posttivea  many  important 
features  hitherto  unnoticed  have  been  revealed. 
Under  the  head  of  Planets,  much  good  work  is  ra- 
ported,  both  by  papers  contributed  to  the  Aasoda- 
tion'a  Journal  and  in  the  Jupiter  and  Saturn 
aectiona.  The  *'  Ganala ''  of  Mara  and  the  rotation 
period  of  Mercury  and  Yenuahave  afforded  material 
for  much  interesting  diaonasion.  With  regard  to 
Jupiter,  the  contributiona  of  Meaara.  Keeler,  E.  E. 
Barnard,  A.  S  Williams,  and  MM.  Nieaten  and  Stuy- 
vaert  are  specially  noted.  The  discovery  of  new 
members  of  the  asteroid  family  has  been  moro  than 
usually  rapid  during  the  past  year.  The  picking 
up  of  D* Arrest's  comet  on  Oct.  6,  1890,  by  Prof.  E. 
£.  Barnard,  and  the  very  remarkable  discovery  by 
Prof.  Zona  and  Dr.  Spitaler  on  two  following 
nights,  Nov.  loth  and  16th,  1890,  of  two  comets, 
omy  twenty-three  minutes  of  arc  distant  from  each 
other,  are  noted.  Reference  is  also  made  to  the 
fact  tnat  (Bamard*a  comet,  1889, 1,  waa  followed  to 
a  diatance  of  580  milllona  of  milea  by  the  Ghwat 
lick  teleaeope,  a  distance  exceeding  the  aphelia  of 
some  of  the  short-period  comets.  The  photographic 
chart  of  the  heavens,  upon  which  some  of  the 
principal  observatories  of  the  world  will  shortly  be 
engaged,  is  and  will  continue  to  be  one  of  the  most 
interesting  astronomical  facts  of  the  day;  the 
arrangements  for  carrying  it  out  aro  now  practically 
completed,  and  the  resmt,  it  is  hoped,  will  be  a 
complete  catalogue  of  stars  down  to  the  11th 
magnitude,  and  a  chart  of  all  stars  to  about  the 
14th  magnitude.  The  report  then  refeKxed  at 
some  length  to  the  rapid  advance  in  Stellar 
Spectroscopy,  especially  tnat  branch  which  com- 
prises Uie  estimation  of  velocities  of  stars  and 
nebula  in  the  line  of  sight,  alluding  particularly  to 
the  success  of  Prof.  Yogel  and  hu  assistant.  Dr. 
Scheiner,  in  calling  in  photography  to  help  in  the 
recognitfton  of  minute  cuplaoements  of  the  spectral 
lines  as  compared  with  thoae  of  known  bodiea. 
Mr.  Keeler'a  valuable  investigations  of  the 
vexed  question  of  the  origin  of  the  chief 
nebular  line  belong  to  this  department,  and  result 
in  still  further  discrediting  the  theory  that  it  is 
a  remnant  of  the  magnesium  fluting.  A  well- 
deserved  eulogium  of  that  noble  piece  ot  work,  the 
Draper  Catalogue  of  Stellar  Spectra,  a  classification 
under  their  various  types  of  mora  than  10,000  stars 
the  spectra  of  which  have  been  photographed  at  the 
Harvsfd  Gollege  Observatory,  a  reference  to  the 
probable  desirability  of  subdividing  the  star  types, 
and  a  passing  note  on  Babylonian  astronomy  con- 
cluded the  able  and  interesting  roport,  which  was 
followed  with  the  closest  attention  and  evident 
appreciation  by  all  the  members  present. 

The  President,  who,  on  rising,  was  greeted  with 
loud  applause,  said :  Our  existence  may  be  held  to 
have  commenced    in   August,   1890,  and   hero. 


fifteen  months  later,  and  just  one  year  and  four 
days  after  our  first  general  meeting,  we  find  ourselvea 
with  a  muster-roll  of  no  fewer  than  584  members, 
to  whom  we  shall  doubtless  add,  in  the  course  of  aa 
hoar,  the  five  oandidates  who  an  up  for  ballot  this 
afternoon.  Surely  nothing  like  this  is  reoorded  in 
the  annals  of  any  provious  scientific  society  what- 
ever. But  if  we  may  be  proud  of  our  numerical 
stren^^,  with  what  pride  shall  we  regard  the  fact 
that  just  one  hundred  of  our  number  aro  engaged 
under  our  eleven  heads  of  sections  in  definea  and 
established  systems  of  observation,  as  definite  of  its 
kind  as  that  carried  on  at  any  public  observatory. 
If  we  could  obtain  a  thousand  members,  it  would 
enable  us  not  only  to  procure,  but  to  house,  a  large 
and  valuable  as&onomical  library^  than  which  It 
would  be  difficult  to  conceive  anything  mora  advan- 
tageous and  useful  to  us  all.  Nay,  I  have  heard  it 
whiapered  (but  this  I  utter  in  profound  confideneej 
that  when  we  do  complete  our  1,000  members,  ana 
have  the  means  to  house  and  to  work  it,  thero 
mi^ht  even  be  an  Observatory  presented  to  us.  Now 
thmk  what  this  all  means,  and  let  each  one  of  ua 
try  to  get  at  least  one  recruit  during  the  coming . 
session.  In  the  present  stage  of  our  existence  the ' 
value  of  every  additional  annual  £50  can  scarcely 
be  overestimated.  What  a  success  our  meetings 
have  been  is  known  to  all ;  but  your  oouncil  wul 
gladly  reeeive  any  suggestiona  which  nav  tend  to 
render  them  mora  usnul  still.  Of  the  JourmUit 
seems  almost  supeifiuous  to  speak.  Under  the  most 
able  and  conscientious  editorship  of  Mr.  Maunde^ 
it  has  attained  a  raputation  and  popularity  to  which 
the  success  of  our  Association  is  very  largely  attri- 
butable indeed.  Bat  excellent  as  it  is  universally 
admitted  to  be,  even  it  could  be  improved,  had  wa 
mora  money  to  spend  upon  it.  The  reports  of  the 
varioua  aectiona  apeak  for  themaelvea,  ana  oall  for  no 
particular  remark  beyond  that  in  the  Coloured  Star 
aeotion,  we  have  pne  obaerver  in  India,  and  two 
in  AuatraUa,  and  in  the  Variable  Star  aeetion,  one 
in  South  Africa,  and  one  in  New  South 
Walea,  thua  providing  for  a  watch  over  a  por- 
tion of  the  aky  viaible  to  but  too  few  practical 
aatronomera.  The  work  of  our  aectiona  haa,  so 
far,  produced  no  startling  discovery ;  but  ft 
must  DC  carafully  borne  in  mind  that  it  is  the 
modest  results  of  patient,  persevering,  and  accumu- 
lated observation,  which  is  of  the  greatest  value  to 
the  theoretical  astoonomer,  not  the  detection  of 
isolated  and  unique  phenomena  which  but  too  often 
only  supdly  him  with  materials  for  the  menstt 
guesswccK. 


Votes  of  thanks  to  the  retiring  members  of  the 
Goundl,  the  auditors,  the  scrutineers  of  the  ballot^ 
and  the  editor,  wera  carried  very  heartfly . 

A  list  of  twenty  candidates  for  election  at  the 
next  meeting  was  suspended,  and  a  list  of  papers 
and  reports  received  was  read  by  the  secretary. 

THE  LANTKBH  SOCIEIT. 

AT  the  meeting  of  the  above  society,  held  at  20, 
Hanov^sqnara  on  Monday,  the  26th  October- 
Mr.  Stocks  described  his  new  patent  mineral-oil 
lamp  for  the  optical  lantern.  Mr.  Stocks  said  that 
the  Ump  had  four  parallel  widcs,  the  combustion- 
chamber  was  of  small  dimensions,  glazed  at  both 
ends,  the  chimnev  had  raokwork  extension.  A 
silvered  copper  reneotor  waa  placed  at  the  back  of 
the  combustion-chamber,  but  outside  the  glass,  so 
that  it  might  not  readily  become  tamiahed.  The 
focua  of  the  mirror  waa  adjuated  to  the  lamp.  The 
lamp  could  be  placed  oloae  to  the  condenaera,  ao 
that  a  condenser  of  large  angle  could  be  used. 
Qauae  screens  wen  employed  to  break  up  and 
regulate  tiie  dran^t.  He  next  described  a  lantern 
he  had  designed  with  a  new  form  of  bodv.  The 
condenser  was  motmted  on  an  entirely  new 
principle,  so  that  air  could  circulate  round  it ;  this 
permitted  any  moisture  that  might  ba  condensed 
between  the  lenses  to  pass  quickly  off.  There  wm 
several  ingenious  arrangementa  which  allowed  ttM 
image  of  the  flamea  refiected  by  the  condenser 
to  be  examined  without  opening  the  lantern.  There 
wera  acme  gauae  draughtregulatora  fixed  at  the  back 
of  the  lantom,  and  also  a  metal  ahield  to  acreen  the 
operator  from  the  heat  radiated  from  the  metal 
body  of  the  lantern.  Hie  lamp  waa  then  lighted, 
and  a  practical  trial  made  with  the  new  lamp 
against  another  4-wiok  lamp  of  well-known  make, 
midi  waa  woAed  by  the  aecretary.  The  lanterns 
wera  carafully  adjusted  so  that  the  discs,  with  a 
given  maak,  wera  predaely  the  aame  aize  on  the 
acreen.  The  imagea  wera  then  auperimpoaed,  and 
the  oppoaite  halvea  of  the  respective  condenaera 
being  atopped  out,  the  illuminatingpower  of  the 
lantwna  could  be  eaaily  compared.  The  condenaera 
and  x>rojection  lenaea  wera  interohanged,  and  in 
every  inatence  the  auperiority  of  the  new  lamp  was 
evident.  The  aecrata^  put  through  the  new  lantern 
aome  viewa  tabsn  by  the  chairman  in  Ireland,  and 
alao  aome  photo-micrographa.  The  general  opinion 
of  the  meeting  waa  thu,  aa  regarda  brightneaa  and 
evenneaa  of  iUumination,  the  reaults  wera  superior. 
Mr.  Taylor  then  exhibited  a  new  praamre-gaiwe, 
invented  by  Mr.  Sinter.  The  principle  employed  ia 
the  compression  of  a  spring  by  a  direct-acting 
idunger. 
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THE  porition  of  Wolf*s  comet  for  Berlin  mid- 
niglit  on  Not.  15  will  be  R.A.  4h.  34ni.  408., 
8.  Dec.  8"  52-6';  brightnesB  lOaa  compftredwith 
unity  at  time  of  rediscoTery.  It  will  be  remem- 
bered that  on  that  date  a  total  eclipse  of  the  moon 
occurs  abont  Greenwich  midnight. 

The  comet  discovered  by  Mr.  Barnard  on 
Oct.  3  has  been  observed  sufficiently  for  ^Ir. 
CSampbell  to  compute  approximate  elements  of  its 
orbit,  which  give  the  perihelion  early  in  the 
present  month.  It  is  visible  only  in  the  southern 
hemisphere,  and  reckons  as  e  1891,  Mr.  Barnard 
having  discovered  d  1891  on  Sept.  27. 

In  the  supplementary  number  of  the  Monthly 
Kotieet  of  the  £LA.S.,  Mr.  Barnard,  M.A.,  of  the 
li^  Observatory,  has  an  illustrated  paper  on 
Jupiter  and  his  satellites  made  during  1890  with 
a  12in.  equatoreal  of  that  establishment.  On 
Sept.  8,  1890,  while  Mr.  Barnard  was  observing 
the  first  satellite  transiting  across  the  bright 
equatorial  belt  of  Jupiter  he  noticed  that  it 
seemed  elongated  in  a  direction  nearly  perpen- 
dicular to  the  belts  of  Jupiter.  With  high  powers 
and  perfect  definition  the  satellite  appeared 
disfctnctly  double,  the  components  clearly 
separated,  and  dark  against  the  bright  body  of 
the  planet.  Mr.  Bumham  also  witnessed  the 
phenomenon.  The  distance  between  the  cenbres 
of  the  two  images  was  about  one  second  of 
arc  On  August  3,  1891,  when  the  satellite  was 
in  transit  across  the  dark  south  equatorial  belt 
of  Jupitcor,  it  appeared  under  careful  examina- 
tion with  the  great  36in.  refractor  as  an 
elongated  white  spot,  the  elongation  being 
nearly  parallel  to  the  belts  on  the  planet. 
During  this  time  satellite  No.  2,  which 
was  ako  transiting,  appeared  perfectly  round. 
'Mx.  Barnard  infers  that  either  the  satellite 
has  a  bright  belt  on  it  similar  and  nearly 
parallel  to  those  of  Jupiter,  and  reasoning  from 
analogy,  it  rotates  on  an  axis  nearly  perpendicular 
to  the  plane  of  its  orbit ;  or  it  is  actually  double. 
In  another  paper  specially  referring  to  the  first 
satellite,  Mr.  Barnard  says  :  **  The  true  theory 
can  be  settled  with  absolute  certainty  by  carefiU 
observations.  If  the  phenomena  are  caused  by  a 
white  belt,  the  sateUite,  when  it  transits  a  bright 
portion  of  Jupiter,  should  always  appear  double, 
the  apparent  components  nearly  vertical  to  the 
belts  of  Jupiter ;  when  it  transits  a  dark  belt  it 
should  always  apjpear  elonp;ated  in  a  line  nearly 
parallel  to  the  belts  of  Jupiter.  If  it  is  actually 
double,  the  elongation  or  line  of  apparent  dupli- 
city should  be  seen  under  all  angles.''  No  indi- 
cation of  a  belt  has  been  seen  on  the  other 
satellites.  Mr.  Bumham  has  no  hesitation  in 
stating  that  the  satellite  was  as  distinctly  double 
as  any  double  star  he  has  seen. 

Mr.  Bumham  is  preparing  a  general  catalogue 
of  the  double  stars  discovered  by  him,  and  will 
be  glad  of  any  unpublished  measures  of  Nos.  1  to 
1224. 

Dr.  J.  FaUsa  has  given  the  name  Thora  to 
minor  planet  299  (Oct.  6,  1890) ;  No.  304 
(Feb.  14,  1891)  he  has  named  Olga,  and  309 
(April  6,  1891)  Fratemitas. 

The  death  is  announced,  in  telegrams  from 
Sydney,  of  Mr.  Edward  Hargreaves,  one  of  tiie 
inost  widely-known  men  connected  with  the  dis- 
oovery  of  gold  in  Australia.  In  1861  Mr.  Har- 
greaves searched  for  gold  in  the  broken  country 
near  Bathurst,  New  South  Wales,  believing  that 
the  geological  formation  indicated  its  existence. 
According  to  the  finding  of  a  committee  of  the 
Legislative  Assembly,  reported  a  few  months 
ago,  the  actual  discovery  was  made  by  Messrs. 
Tom  and  Lister,  but  Mr.  Hargreaves  has  always 
been  credited  with  having  initiated  the  search 
which  resulted  in  success. 

The  Bev.  Dr.  Dallinger  has  consented  to  act 
as  secretary  of  the  Royal  Microscopical  Society 
for  a  time.  It  will  be  remembered  that  Mr.  J. 
MayaU,  jun.,  the  former  secretary,  died  a  few 
weeks  ago  during  the  recess.  Dr.  Dalinger, 
who  was  president  of  the  societv  for  several 
years,  was  warmly  welcomed  by  a  large  number 
of  the  Fellows. 

The  Geologists'  Association  holds  a  conver- 
sazione at  TJmversity  College  to-night,  Nov.  6. 

On  Tuesday,  Nov.  10th,  Dr.  Rideal  will  lecture 
at  the  Boyal  Victoria  Hall,  on  *'  London  Fogs" ; 
and  on  Nov.  17th,  Dr.  W.  D.  Halliburton  will 

^;nrs  on  **  Skin  and  Bones." 


Prof.  Hufisell  and  his  party  have  returned  from 
the  expedition  to  Alaska.  They  report  that 
Mount  Elias  is  higher  than  was  estimated,  as 
they  reached  an  amtude  of  over  14,000ft.,  and 
found  the  mountain  at  least  5,000ft.  higher. 

Prof.  G.  Y.  Bovs  has  arranged  his  apparatus 
for  the  Cavendish  experiment  in  the  basement 
of  the  Clarendon  Laboratory,  Oxford. 

Prof.  C.  V.  Boys  commences  a  series  of 
lectures  to  working  men  in  the  Museum  of 
Practical  Geology,  Jermyn-street,  S.W.,  on 
Monday,  Nov.  9.  The  subject  is  '*Foam  and 
Bubbles."  Other  courses  during  the  session 
will  be  ''Recent  Chemical  Discoveries,"  by  Mr. 
W.  P.  Wynne,  B.Sc.,  and  **  Our  Bones,  and 
What  They  Teach.  A  Modem  Version  of  an 
Old  Story,"  by  Prof.  G.  B.  Howes. 

A  second  edition  of  Mr.  Lewis  Wrisht's 
"Optical  Projection  "  has  just  been  issued  by 
Messrs.  Longmans.  The  work  is  a  treatise  on 
the  use  of  the  lantern  in  exhibition  and  scientific 
demonstration,  and  as  most  of  our  readers  will 
remember  the  series  of  articles  by  Mr. 
Wright  which  appeared  in  our  columns 
several  years  ago,  and  weru  afterwards  published 
in  an  eiUarged  form  under  the  titie  of  '*  Light: 
a  Course  of  Experimental  Optics,"  it  is  unneces- 
sary to  tell  them  that  the  subject  is  a  favourite 
with  Mr.  Wright.  As  the  '*  lantern  season,"  as 
it  is  called,  is  near,  those  who  desire  to  know 
what  can  be  done  with  modem  optical  appUances 
for  the  purposes  of  amusement,  or  for  demon- 
stration in  connection  with  science  lectures, 
should  read  what  Mr.  Wright  has  to  sav,  as  he 
is  an  accomplished  master  of  the  optical  lantern. 

A  course  of  free  lectures,  mostiy  on  scientific 
subjects,  is  being  given  on  Saturday  eveninss  in 
Leicester,  and  we  note  that  our  correspondent, 
Mr.  C.  £.  Stretton,  gave,  on  Oct.  31,  some  in- 
teresting notes  on  that  historical  Hue,  the 
Leicester  and  Swanninfl;ton  Railway.  In  the 
course  of  his  remarks,  !di.  Stretton  said  that  the 
line  was  one  of  the  most  ancient  and  interesting 
in  the  kingdom,  and  one  of  the  least  known.  It 
was  unique  from  the  fact  that  a  considerable  por- 
tion of  the  old  line  remained  to-day  practically 
as  it  was  69  years  ago,  whereas  the  other  old 
railways,  the  Stockton  and  Darlmgton  and  ttie 
Liverpool  and  Manchester,  had  been  improved 
and  brought  up  to  date.  He  mentioned  that  the 
whole  of  the  old  documents  relating  to  the  his- 
toiy  of  the  line  remained  intact  at  the  West 
Bridge  Station  until  the  year  1868  or  1869,  when, 
in  consequence  of  a  report  by  an  official  of  the 
company  that  the  old  cupboards  were  full  of 
useless  paper,  the  greater  portion  of  Uie  docu- 
ments were  destroyed.  Mr.  Stretton  said  he 
took  copies  from  them,  and  preserved  as  much  as 
possible. 

The  first  line  of  electric  tramway  worked  in 
£lngland  on  the  Thomson-Houston  overhead 
electric  system  was  opened  on  Thursday  last 
week  in  lieeds  by  the  Mayor,  in  the  presence  of 
a  large  number  of  engineers  and  others  interested 
in  such  work.  The  opening  run  was  not  a  com- 
plete success,  as  several  somewhat  lengthy 
stoppages  took  place,  caused,  it  is  said,  by  the 
overheating  of  the  engine  at  the  power  station. 
It  is  expected  that  such  delays  will  not  recur 
when  everything  is  in  thorough  working  order. 

The  paper  presented  by  Prof.  EhrUch  at  the 
recent  Congress  of  Hygiene  contained  conclu- 
sions favourable  to  Dr.  Koch*s  tuberculin.  It 
seems,  however,  that  although  it  is  now  more 
than  a  twelvemonth  since  the  "remedy"  was 
introduced,  **  there  has  been  no  decided  progress 
in  the  therapeutic  aspect  of  the  subject,"  accord- 
ing to  Ur,  Koch  himiBelf . 


Powder  for  Ooating  Koulda.  —  Mr.  D. 
Stephens,  of  Kidwelly,  patented  a  powder  for 
coating  the  interior  of  steel  moulds.  Book  oon- 
taininff  a  hlffh  percentage  of  silioa  is  first' washed 
and  then  calcined;  it  is  then  ground  first  in  aa 
ed^  runner  mill,  and  then  in  a  pulverisiag  mill 
whioh  reduces  it  to  a  flour-like  powder.  This 
powder  is  then  mixed  frith  water  or  sour  beer,  and 
applied  to  the  mould. 

Fhotoffraphlo  Veneering  of  Furniture.— In 
the  application  of  photographs  to  cabinet- ware, 
Bir.  J.  K.  Franco  has  patented  the  use  of  a  sub- 
stance that  he  calls  **  pyraUn,  or  some  other  com- 
pound of  pyroxylin."  The  print  is  fixed  by  means 
of  aloohol.  It  is  apidied  to  the  wood  to  be 
decorated,  and  the  surface  polished  by  pressure  on 
a  metallic  plate,  or  by  other  means.  This  invention 
has  for  prindpia  object  the  veneering  of  furniture. 


LETTEBS  TO  THE  EDITOB. 

»»» 

[W«  do  not  Md  owrt^mBrttpontibU/aif  (kg  opiiiioiu tf 
our  correspondent*.  The  Bdiior  TtepaUfuUn  rtqHntiAatm 
aoMMMOMOofitfiw  thouJd  he  drawn  up  at  hriefiji  at  j»«MiU<,] 

AU  commwaeaHon»  ehouJd  he  addreeted  to  th»  Eonoi  qf 
tJke  EiroLUH  MaoBAXic,  882,  Strand,  W,0, 

AU  Ohequee nnd  Fattn^ffi/oe  Ordore  to  he  made  poffeUtio 
J.  Pabsmobb  Edwulos. 

\*  In  order  to  /aeilitale  re/erenee^  Oorrtepondentif  iphen 
epeaking  of  any  letter  prevwtuiy  inoerted,  vrUl  ohUgt  by 
menJtioning  the  numher  o/tJu  LeUer,  aevnilat  thepa^ttm 
which  it  appeare, 

"  I  would  have  ensyone  writa  what  he  kDowi,  and  la 
mnoh  aa  he  knowa.  but  bo  more :  and  that  not  in  tUi 
only,  bat  in  all  otner  anbjeota :  Tor  loeh  a  penon  nay 
have  aome  particular  knowledge  and  expeneaee  of  t&e 
nature  of  audh  a  peraoa  or  auch  a  feuntain.  that  aa  to 
other  thingB,  knows  no  more  than  what  everybody  doei» 
and  yet.  to  keep  a  dutter  with  thia  little  piUanoe  of  hli» 
will  undertake  to  write  the  wholebody  of  phrneka,  a  vioe- 
from  whenee  great  inoonveaienoee  dnive  their  ongiaal* 
—Montaign^e  JSeeaye, 

<  f  » 

80IENTIFI0   ADYBKTISIHa. 

[32866.]  —I  BEAD  the  words  **  A  36tn.  mirror  of 
lift.  Sin.  focal  length  has  been  made  for  the Sdeeoe 
and  Art  Department,  South  Kensington,"  in  the 
sense  in  whioh  a  form  of  expression  that  has  beooms 
iJmost  technioal  must  have  conveyed  to  499  oat  of 
every  600  people  who  saw  it.  But,  after  readmg 
the  explanation  in  Dr.  Common's  letter  (32857)  en 
p.  222f  I  csn  take  but  the  one  possible  oourse  opca 
to  any  gentleman  who  may  have  acted  under  a  mii- 
conception,  and  that  is,  at  the  very  earliest  avsil- 
able  opportunity  to  withdraw  what  I  said  on  p.  89 
(and,  notably,  any  reference  to  our  Goundl;,  to 
express  my  regret  that  I  wrote  it,  and  to  apologiie, 
fnmkly  and  op«mly,  for  having  done  so. 
A  FeUow  of  the  Boyal  ABtronomioal  Society. 


VABIABX^  NX70L1ST78  OF  THS 
QBBAT  AKDBOMBDA  NBBUI^A,  ABI> 
AK  AKOMALOTJS  STAB  KBAB  IT- 
OTHBB  VABIABX.B  STBBULJE,  AKD 
ANOMALOUS   STABS. 

[32867.1— Iir  January,  1891,  l£r.  Roberts  resd  sa 
important  paper  at  the  meeting  of  the  Boyal  Astro- 
nomicid  Society,  on  the  photographic  evideaos  of 
variability  in  the  nudens  of  the  great  Andromeda 
Nebula.  The  paper  was  duly  published  in  the 
Monthfy  Notieet  of  the  above  Society ;  1)ut,  as  far  si 
I  can  leam,  it  does  not  appear  to  have  excited 
that  interest  and  investigation  which,  I  think,  is  ifti 
due.  However,  during  the  last  twelve  months,  I 
have  had  this  "queen  of  nebulo  *'  under  oonttsnt 
examination  on  every  favourable  occasiou,  sad 
find,  as  a  resultant,  ample  confirmation  of  the 
suggested  variation,  and,  from  the  testimonv  of 
other  observers  with  my  own  results,  the  variawity 
appears  to  be  of  a  periodical  character. 

On  the  night  of  Sept.  7th,  1890.  I  noticed  s 
bright  star  of  about  8*5  mag.  a  little  distance  north 
following  the  nebula,  which  was  more  diligently 
observed  on  the  10th,  when  it  was  of  the  9th  ms^., 
and  its  distance  in  R.A.  about  60sec.  N.  followag 
the  nucleus.  It  formed  the  centre  of  an  isoioelfli 
triangle,  of  which  the  stars  a  and  b  (see  chart) 
formed  the  base,  and  the  nudens  of  the  nebnk 
the  apex.  Its  brightness  on  the  10th  was  equal  to  star 
0,  butas  a  bright  star  was  shown  in  the  same  plsoe 
in  Mr.  Roberts'  photograph  I  thought  it  prooaldy 
normal,  when,  cnandnff  to  look  again  on  the  15th, 
I  was  surprised  to  find  the  star  consideiaUy 
diminished,  and  less  than  the  10th  mag.  I  then 
assumed  that  this  star  was  an  unrecognised  variable, 
and  instituted  a  diligent  watch  tluoughoat  Sep- 
tember and  October— also  during  a  conriderauS 
portion  of  the  present  apparition— without  per- 
ceiving any  definite  diange  of  magnitade  except 
slight  fiuctuations ;  and  at  my  request  Prof.  Ficke^ 
ing  and  Mr.  Roberts  kindly  communicated  the 
results  of  an  examination  of  negatives  of  thst 
region,  which  showed  no  variation  of  the  star  la 
question.  It  appears,  therefore,  that  tins  star  moK 
be  rdegated  to  that  list  of  mysterious  objects  whioh 
temporarily  Uaze  out  and  fade  again— a  <nbtm 
of  the  so-called  "temporary"  daoi  which  will  ce 
treated  of  hereafter. 

But  on  the  night  of  Sept.  15  I  also  noted  a  s^ 
gular  phenomenon  in  the  nucleus  itself,  whioa 
appeared  unusudly  brillisnt  and  shining  with  s 
ster-llke  lustre.  Olie  night  was  fkiriy  dear,  uff I 
resolved,  as  I  had  previously  done  on  auch  occsjmos, 
to  sweep  the  surrounding  neighbourhood  to  dster- 
mine  approximately  the  extent  of  nebulosity.  Jadge 
my  surprise  when  I  found  that  with  a  low  power  I 
could  only  discern  the  nebulosity  immediatdy  sur- 
rounding the  coma,  and  this  nebulosi^  *PP^f^ 
as  if  neatiy  out  off  all  round  in  the  form  of  tf 
dongated  eUipse,  the  edges  apnarsntly  shsrp  and  • 
defined  on  every  nde,  the  effect  being  precisely  ae 
same  as  that  produced  by  a  bri|dit  star  in  the  field. 
This  singolar  apparent  sudden  fading  of  the  ooter 
nebulosity  is  a  strong  objectioti  to  the  stfompoon 
that  the  greater  brigntne«  of  thtnndeus  was  only 
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daa  to  greater  deamess  of  the  air.  On  Sept.  16 
the  nudens  wai  noted  to  l>e  itill  yery  bright,  but 
«M  Botieed  to  get  markedly  fainteE  night  after 
aig^t,  ae  it  wai  able  to  be  observed.  During  the 
lilt  twelve  montha  it  was  oonstantlj  watched,  and 
tftf  observations  of  its  apparent  briffhtnesB,  ez- 
pnswd  in  general  terms,  have  been  called  from  my 
Dotebooks.  These  indicate  nndeos  variabilis  in  a 
asaser  not  explained  by  atmoi^erio  deamess, 
sad  S0  I  have  the  testimony  of  others  to  bring 
lorwird,  must,  excepting  in  two  instances,  be 
xsfaned  to  a  fatore  note.  These  instances 
«r»-'1891 :  Ang.  27  and  Sept  8,  when  on  both 
oeossions  I  noted  the  nndeos  to  be  exceedingly 
Icigfat,  and  ahnost  stellar.  The  following  evidence 
is  of  great  importance,  diowing  a  «ngnlVi'  agree- 
oeat  among  perfectly  independent  observers,  and 
win  be  treated  in  the  order  of  their  occnrrenoe  from 
tbsprssent: — 

The  apparition  of  the  new  star  of  1885  nearly  in 
the  centre  of  the  nebola  created  condderaUe 
iBtsrest  among  observers  everywhere,  and  both 
rfar  and  nebuawere  assidnonsly  observed  every 


Q    OM^iMjimvi   «^  f  t^  ^tf(-7-/^. 


disr  night  for  several  months  by  astronomers  in 
ray  part  of  the  Northern  Hemisphere ;  yet  it  is 
■Dgdar  that,  although  I  have  seardied  a  con- 
mnble  nnmber  of  these  observations,  it  appears 
that  while  most  carefol  attention  was  devoted  to 
fts  sspect,  tinty  and  magnitude  of  the  nova,  little,  if 
mjj  attention  was  devoted  to  the  nndens,  ex- 
Mpt  eryosrions  of  such  a  general  diaraoter  that 
10  definite  reanlt  can  be  obtained  from  ttiem. 

There  are,  however,  two  remarkable  exceptions : 
the  iint  was  recorded  previous  to  the  appantion  of 
ftsaoM,  and  this  is  Mr.  Tarrant's  remarkable 
obMvatioa  of  a  star«like  appearance  in  the  nudeus 
QD  Jdy  2nd  {Obwrvatory,  Vol.  Ym.  p.  333)  ;  and 
ths  noond  I  have  gleaned  from  a  most  interesting 
■dts  of  observations  made  by  Mx.  Peek  at  Bousdon 
(m  Moiudon  Astronomieal  Observatiotu,  1882-85), 
ihieh  so  admirably  describes  the  appearance  of 
ftii  phenomenon  that  I  give  it  in  full. 

'*  October  3,  1885.— There  is  a  remarkable  change 
a  the  aspect  of  the  Nebula  31  M.  The  nndeos 
Wflh  foDowB  the  new  star  by  about  a  second  of 
■artisidngnlariy  bright  and  condensed— so  much 
n^faat  wiu  low  powers  it  appears  a  distinct  stellar 
loat-HUid  the  dngnlar  appearance  is  presented  of 
lbs  aew  star  aa  a  double,  having  a  small  companion 
QB  the  following  side.  I  am  not  certain,  with  all 
ittmtioB,  that  there  is  not  a  minute  stellar  point  in 
ftsosDtreof  the  nudeus  of  the  Nebula."  .... 

And  again,  four  days  later:  "Oct  7.  The 
B&dMii  of  the  nebula  is  still  very  bright,  and  looks 
iaOsr.'* 

It  win  be  remembered  that  a  very  widespread 
nUaf  was  current  at  the  time  to  the  effect  that  the 
Mw  star  was  double ;  but  it  does  not  appear  to 
ban  hesn  known  ^erally  at  the  time  that  the 
JM  to  this  mysterious  star  was  none  other  than 
«s  viriaUe  nudeus  itself. 

la  October,  1886,  Herr  von  Eovedegethy;  drew 
ittsalian  to  certain  alleged  changes  in  the  nebula 
v  ofassved  by  him  and  Baron  Podmaniczky,  at 
m  {the  worthy  Baron's)  private  observatory  at  Kis 
Msl.  Ihe  observed  changes  were :  An  intense 
■VhtosBS  in  the  nudeus  on  Sept.  26,  and  the  re- 
JMRDoe  of  the  nova  near  it.  The  news  were 
Wjrsanoimesd  to  Herr  von  Konkoly  at  Ogyalla, 
Hoitetss  (AH.  Naeh  2571)  that  on  Oct  3  he 
JteDf  saw  it  with  a  6in.  refractor  as  a  star  of 
y  nuig..  and  also  examined  ita  spectrum.  He 
pMitiatdv  tslegraphed  to  Herr  E.  von  Qothard  at 
§BB7i  who  photographed  the  object  on  the  same 
"Vt  BttProf.  Kraegsr  has  pdnted  outthatit 


does  not  appear  dear  whether  the  old  stellar  nudeus 
or  the  nova  of  1835  was  seen^  as  on  Oct.  5  Dr. 
Lamp  saw  nothing  abnormal  with  an  Sin.  refractor, 
nor  ne  (Prof.  Krneger)  on  the  12th  with  a  5in. 
finder.  The  anomaly,  as  we  shall  see,  may  be  ex- 
plained by  assuming  that  a  bright  maximum  of  the 
nudeus  was  witnessed  on  these  dates. 

Althou^  in  Prof.  G.  P.  Bond's  important  and 
detailed  account  of  this  nebula  U£em»  Am^.  Acad,, 
Vol.  m.  p.  75),  there  is  nouiing  to  lead  us  to 
believe  that  any  abnormal  appearance  had  ever 
been  witnessed  in  the  nudeus,  it  is  remarkable  that 
on  one  occasion  his  illustrious  fkther  (the  dder 
Bond),  in  a  letter  to  President  Everett,  in  describing 
the  mnormanoe  of  the  then  new  15in.  refractor  at 
the  Harvard  College  Observatory,  writes  under 
date  1847,  July  15:  "  The  grsat  nebula  in  Andro- 
meda has  a  strong  central  point  dosdy  resembling 
a  star ;  I  do  not  recollect  to  have  seen  any  notice  of 
its  ajipearance"  {Att,  Naeh,  No.  611). 

This  stellar  appearance  was  seen  and  recorded  by 
Le  Gentil  during  the  middle  of  last  century, 
although  his  obswvation  was  regarded  by  Sir  J. 
Hersdid  in  his  account  of  this  nebula  {^Memoir$ 
B.A.S..  Yol.  II.  p.  497)  as ''  extnordinary,  and 
probably  the  effect  of  the  uae  of  a  very  bad 
tdescope." 

Still  earlier,  in  tl^s  17th  century,  the  astronomer. 
BouHlard  {BuUialdua),  is  alleged  to  have  recordea 
these  words,  quoted  by  M.  Charlier  {AH.  Naeh, 
2687)  from  an  old  and  rare  work.  [This  rare  work 
is  entitled  "Ismadis  Bullialdi  ad  Astronomos 
Monita  duo,"  &c  ;  4to,  Paris,  1667  (19  pages).  In 
Fhil,  Tram,  Vol.  I.  (1665-66)  pp.  381-3,  is  an 
interesting  account  of  this  work,  where  the  above 
extract  wnA  be  found  couched  in  more  moderate 
language.  Bullialdus  compares  theee  changes  as 
simflar  to  those  of  o  (Mira)  Ceti  and  v  Cygni. 
Again,  in  P.  T,  Vol.  II.  (1667)  p.  459,  is  anoSier 
extract:  **Anno  1667,  in  January,  when  the 
doudy  and  misty  weather,  which  had  continued  for 
a  good  whilsu  did  permit  us  to  observe,  the  star 
Nebolosa,  in  tne  girdle  of  Andromeda  (which  may 
well  enoi^h  be  seen  by  the  bare  eye),  appeared 
much  obscurer  than  the  year  before.  In  the  months 
of  February  and  March  I  did  not  see  it."]  <'  Since  it 
(the  Andromeda  Nebula)  was  observed  neither  by 
Hmparehus  nor  \ij  any  of  the  andent  obeervers,  nor, 
indeed,  in  the  last  csntnry,  by  Tycho,  the  prince  of 
astronomers,  nor  by  the  venerabfo  Bayer,  and  since 
in  this  month  of  November,  1666,  in  whieh  tee  write, 
it  appears  very  inueh  diminithed  and  dull,  after 
havma  thone  ioith  extreme  brilliance  two  years  aao, 
it  follows,  of  necessity,  that  it  is  seen  bright  andduU 
by  turns  **  {Ast,  Re^.  XXIII.  255).  Such  an  ex- 
pression may  have  given  rise  to  the  early  impression 
that  this  nebula  was  variable. 

Mr.  Boberta's  results  from  a  redisousdon  of  his 
negatives  {Monthly  Notices,  B.A.S.,  Vol.  U. 
p.  116)  may  be  briefly  stated  as  follows,  the  date, 
exposure,  and  appearance  of  nudeus,  following  in 
order:— 1885,  Aug.  30,  exp.  30  minutes.notdistinctly 
stellar:  1886.  Oct.  24,  exp.  73minutes,  faintly  stellar ; 
1887,  Oct.  10,  three  hours,  v.  faintly  stellar;  1887, 
Nov.  15,  two  and  a  half  hours,  no  trace  of  stdlar 
nucleus ;  1888,  Oct.  1.  2,  Dec.  29,  exp.  two  hours  to 
four  hours,  no  trace,  &c. ;  1890,  Oct.  12,  three  hours, 
not  stellar ;  Nov.  1,  fifteen  mmutes,  very  strongly 
stellar;  Deo.  9,  five,  fifteen,  sixty  minutes,  ateUar 
on  each  plate.  The  nucleus  was  more  sbongly 
BteUar  on  the  plate  expoeed  on  Nov.  1  than  on  any 
other,  and  was  probably  the  one  that  led  Mr. 
Boberta  to  infer  variation.  Assuming  that  on  this 
date  a  maximum  took  place,  I  found  an  interval  of 
47  days  from  my  own  oDservation  on  Sept.  15.  If  we 
take  the  dates  of  Mr.  Tarrant's  and  Mr.  Peek's 
observations  1885,  July  2,  and  Oct  3,  we  shall  find 
intervals  of  48  and  45  days  respectivdy,  before 
and  after  the  ascertained  date  of  the  appearance  of 
the  nova  of  1885  (Aug.  19).  If  we  regard  45*2 
days  as  the  nearest  approximation  to  a  period  and 
take  the  date  of  lb.  Peek's  observation,  1885. 
Oct.  3.  as  a  starting-point,  we  find  a  maximom  fdi 
on  1886,  Sept.  29-30,  which  aflrees  fiurly  well  with 
the  observations  of  Kovedeffetiay  and  Konkoly  in 
Hungary  at  that  period,  also  if  carried  forward  to 

1890,  Sept.  15  (the  date  of  my  observation)  it  is 
stin  in  agreement.  From  this  also  we  draw  the 
interesting  condusUm  that  the  nova  appeared  during 
a  maximom  of  the  nudeua— an  inference  which  is 
amply  backed  by  recorded  observations  of  the  great 
brightness  of  the  nudeus  at,  and  just  previous  to. 
the  memorable  outburst  of  188d.  The  assumed 
period  (45*2  days)  carried  forward  give  a  maximom 

1891,  Sept.  llj  and  it  is  interesting  to  record  that 
an  unusual  bnghtnesi  was  witnessed  in  the  nudeus 
by  an  astronoimcal  friend  on  Sept.  8,  who  at  first 
suspected  the  nova  had  reappeared.  The  fall  to 
minimum  appears  to  be  more  rapid  than  the  rise  to 
maximum. 

Thus  it  has  been  shown  that  the  nudeus  is  variable, 
that  the  variability  is  probably  periodical  (a  pro- 
visional period  of  45*2  days  accepted,  epo<m  1891, 
Sept.  15).  and  that  on  1890,  Sept  7-15,  a  star  in 
the  nebola  was  seen  to  dfminisn  from  8*5  to  11*0 
mag.  The  approximate  podtion  of  this  star  for 
1890  is  B.A.  Oh.  36m.  38.,  N.P.D.  49»  23-7'. 

There  appear  to  be  two  other  nebuleB  in  whose 
nuddlhave  found  dedded  indications  of  variability, 


both  from  my  own  observations   and  froai.*^ 
oordances  among  the  records   of  other  o1 

N.a.G.i068»M  77  Ceti.  R.A.  2h.  35m.  31a., 
N.P.D.  90"  36-7'.  Webb  calls  this  faint.  I  foaad 
it,  1890,  Sept  20,  v.  bright,  with  a  brilliant  nudeiu 

Sual  to  a  star  8  mag.  This  sobseauently  faded, 
1  on  Oct.  15  the  nudeus  was  scarcely  perceptible. 

N.Q.C.  5055 -M  63  Camm  Venatieorum.  B.A. 
13h.  9m.  32s.  N.P.D.  47°  13  7'.  The  nudeua  is 
variable.  A  number  of  observations  of  both  nebnhe 
have  been  secured,  which  will  be  discussed  ina 
future  note. 

The  anomalous  star  of  1890.  Sept.  7-15,  appears  to 
bear  the samerelationtoaso-callea"  temporary etsr** 
as  a  short-period  to  a  long-period  variaole.  I  hava 
therefore  regarded  it  as  a  sub-type  of  this  dass  of 
star.  Severn  instances  are  on  record,  and  althoagh 
they  eadi  depend  entirdy  npon  the  testimony  ef 
one  observer,  it  is  important  that  such  minor  out- 
bursts diould  be  recorded,  as  such  evidence  vmj 
bear  important  wdght  in  futore  discusnoas  of  the 
spectrum  of  the  said  stars.  I  will  briefly  note  the 
following  instances : — 

83  Ursa  Majoris.  4*8  mag.,  13h.  36m.  -f  65*  17 
(1880),  was  seen  bv  Birmingham,  1868,  Aug.  6  m 
6  Ursa,  subasquantly  fadins  {AH,  Reg.  vi.  249). 

i  Cassiopeia,  2*5  mag..  In.  17m.  +  59"  3r,  assB 
by  Prof.  Colbert,  of  Chicago.  1886,  Aug.  20,  a  foil 
half -mag.  brif^ter  than  usual,  and,  for  about  half 
an  hour  after  it  was  flrst  observed,  the  star  bean 
to  diminish.  Doubtful— probably  due  to  iaviBDle 
doud. 

Propns,  H  (Fl.  1)  Oeminorum,  4*5  mag.,  5h.  56m. 
+  23^16'.  This  star  was  seen  by  me  on  the  nigid 
of  April,  22,  1890.  unusually  bright,  and  very  Kttla 
inferior  to  n,  but  *  mag.  brighter  than  4*.  I  ratedltt 
3'7  mag. ;  the  night  waa  verv  dear,  and  the  magni- 
tude of  the  star  was  well  determined.  Clooda 
intervened  till  the  25th,  when  the  star  had 
diminished  to  its  normal  magnitude. 

In  a  future  note,  I  will  dMl  with  the  many  diJl- 
cultiesin  the  way  of  observing  the  variations  of  a 
nebula  nucleus,  and  will  bri^  forward  amettioi 
of  BucoessfuUy  overcomixig  them. 

The  chart  is  taken  diiefly  from  Gk>thard's  phola* 
^ph,  dated  October  3, 1886.  The  carf^diineaarato 
mdicate  roughly  the  boundary  of  nebulodty  aa  esen 
in  a  small  telescope.  Star  a  is  D.M  40*151%  and*^ 
D.M.  40*154*.  The  object  of  the  chart  is  te  show 
more  readily  .the  podtion  of  the  anomalous  star 
mentioned  above.  D.  Paokar. 


TH]£  LUNAB   BOLIPSE  NBXX   XOVTS. 

[32868.]— DzAQSAK  No.  1.  which  illnstrates  Che 
flrst  part  of  my  letter  on  this  subiect,  and  whiA 
appeued  in  last  week's  issue,  is  lacking  a  Une  and  a 
letter.  The  latter— viz.,  H,  is  dtuatsa  on  the  line 
B  F,  and  where  it  cuts  the  moon's  orbit  in  doae 
proximity  to  M".  The  missing  linejoins  the  points 
£  and  H.  H.  P.  flUade. 


JUPITEB. 

[32869 J— Ocrc.  30,  9.30  to  U  p.m.  WhOe  ob- 
serving JupitttT  durmg  the  above  time.  I  noticed 
Satellite  III.  as  a  light  brown  spot  about  one-third 
across  his  disc.  It  continued  to  grow  ;darker  till, 
when  on  the  Central  Meridian,  it  was  quite  black, 
and  thence  to  two-thirds  across,  ginw  lighter,  ae 
that,  when  a  little  more  than  two- thirds  across,  tt,  ta 
me,  disappeared  till  egress,  when  it  appeared  aa 
usual.  Could  "  F.B.A.S."  or  anv  of  <*  oura  "  siva 
any  reason  for  such  remarkable  phenomena?  If  so, 
I  would  be  obliged.  I  have  often  seen  i^pliM 
anent  the  power  of  Hnyghenian  eyepieces.  The 
answers  that  I  have  seen  leave  out  the  distanne 
apart— of  course,  the  regulation  distance  apart  is 
half  the  sum  of  tne  lenses;  butif  they  are  leas  than 
that,  the  power  is  greater,  and,  if  more,  the  power 
is  leas.  The  Pancratio  or  many- powered  eyepiece, 
as  its  name  implies,  is  according  to  the  disUnca  of 
the  lenses  apart  The  way  to  calculate  the  power 
is  to  divide  twice  the  f  o^  lengths  of  the  boasa, 
minus  the  distance  apart,  bv  their  sum.  And  if  the 
distance  be  the  sum  of  their  focal  lengths,  the 
power  of  the  evepiece  is  about  what  a  lens  would 
oe  of  half  the  focal  len^  of  the  Add  lens. 

Darlington.  W.  H.  Harria 

A  BBUiLIANT  MBTBOB. 

[32870.]— A  1CSTB0&,  much  resembling  in  palh 
and  somewhat  in  characteristics  the  objen  seen  by 
Mr.  MiUigan  at  Dublin,  on  Oct  11  (letter  32851^ 
waa  seen  here  on  Oct.  27,  at  7.44.  I  aid  not  see  the 
whole  of  its  path,  as  its  probable  starting-pciat  " 
Aries)  was  mdden  bv  houses.  When  nrst-seen 
me  it  waa  a  little  below  a  PeMsi,  and  preeant 
an  almost  straight  line  downwards  as  far  as  iupitsr, 
a  little  above  which  it  disappeared. 

It  lasted  about  6sec.,  and  moved  very  slowly.  Ita 
oolour  was  at  first  white,  which  changed  to  yel- 
lovridi  aa  it  approached  a  Pisdum.  I  estimatea  ils 
brightness  aa  more  than  twice  that  of  Jnpitsr. 
Before  it  disappeared,  it  fluctuated  in  brightness 
into  a  series  ox  violent  twinkles. 

Mr.  James  Preston  observed  it  at  BirslQll<s%3«t 
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four  miles  ixom  here),  and  oonfixma  me  in  the  above 
particnlan. 

From  its  slow  motion,  bzightnees,  and  what  I  saw 
of  its  path,  I  think  it  was  very  probably  an  Arietid, 
as  the  one  Mr.  Milligan  saw  appears  to  have  been. 

Dewsbnxj.  B.  Beffinaid  Blakeley. 

KBTBOB  OF   OOTOBBB  11. 

[32871.1—1  CAxnxOT  quite  nnderstand  Mr,  E.  G. 
Cope  (32825)  as  quoted  by  Mr.  Mee.  He  says  the 
meteor  watf  bo  mright  that  one  oould  read  small 
print  by  its  light,  and  that  it  looked  as  large  as  the 
moon :  time  of  flight  being  about  Idaeos.  Has  Mr. 
Cope  had  any  experience  as  an  observer?  Un* 
tramed  people,  I  nnd,  always  get  in  too  many 
seoonds  m  a  given  space  of  time.  My  wife  and  I 
ware  onoe  pretty  well  accustomed  to  counting  by 
the  tick  of  the  ddereal  dock,  and  we  made  time  of 
flight  6iecs.  and  4secB.  respectively.  This,  of  course, 
was  onlv  an  after  estimate,  and  for  a  horizontal 
ang^e  of  40°.  If  Mr.  Cope  saw  it  dazing  its  passage 
over  the  visible  vault  of  the  heavens,  there  would 
not  be  such  a  diiorepancy  between  our  estimates. 
Begardiog  it  being  hBb%ga$the  moqn  and  below  the 
clouds,  and  reading  »mau  print  by  itt  light^tJX  that 
reminds  me  of  the  great  meteor  of  July,  I860,  in 
the  United  States,  where  the  cUmax  was  capped  by 
the  newspaper  correspondent,  who  affirmed  that, 
being  A  prudent  man,  Le  '*  dodged''  when  it  came 
dose  to  him. 

It  may  interest  some  of  your  readers  to  hear  how 
I  was  enabled  to  fix  the  apparent  path  of  the  meteor 
in  a  starless  sky.  I  was  m  the  act  of  dosing  the 
parlour  shuttos,  when  it  suddenly  attracted  my 
attention  nearly  over  the  f dome  of  the  observatcury. 
That  gave  its  bearing.  I  called  out  to  my  wife, 
*'  Look,  look  at  the  flreball."  She  moved  her  posi- 
tion about  four  yards,  and  saw  its  disappearance. 
I  fixed  its  point  of  termination  as  aocuratelv  as  I 
could  by  means  of  the  top  of  a  tall,  silver  fir-tree 
and  the  planet  Jupiter.  Then,  without  stirring 
from  my  position,  X  marked  with  pen  and  ink 
(bzonghtto  me  by  Mrs.  B.),  on  the  urge  pane  of 
glass  forming  the  lower  half  of  the  window  at 
which  I  was  standing,  the  initial  and  terminal 
points  of  flight.  The  angles  were  afterwards 
measured*  I  did  not  reljr  sltogether  on  the  ink- 
spotfl  in  fhe  final  estimations;  but.  at  the  same 
hour  on  a  following  day,  checked  them  by  inde- 
pendent estimations,  based  on  the  positions  of  the 
meteor  as  referred  to  the  summit  of  the  dome  and 
top  of  the  fir-tree.  It  is  to  be  hoped  that  some  one 
dM  was  as  favourably  situated,  and  by  a  compari- 
son of  the  obervations  the  dements  of  the  ooject 
may  be  determined. 

Bdwaurd  K.  Blohards. 

Orange,  Ennisoorthy,  Ireland,  Oct.  24th. 

OOMBT    WOLF. 

[32S72.1— I OBSBBYZD  Comet  Wolf  with  3^  refrac- 
tor at  10.30  p.m.,  when  not  far  from  the  horizon. 
By  differential  observation  with  6  Ononis,  I  found 
its  B.A.  4h.  40m.  52s.,  its  Dedination  South  31' 20^'. 
It  was  far  from  bright,  and  its  outline  very  indis- 
tinct ^  a  vexy  faint  nucleus  could  with  difficulty  be 
occasionally  glimpsed.  I  reduced  the  aperture  to 
2in.  It  was  still  visible,  but  I  doubt  whether  it 
would  have  been  primarily  observed  with  that 
aperture.  In  the  finder  of  lin.,  with  a  large  fidd. 
it  was  quite  invisible.  In  all  sacb.  compansons  ol 
the  lowest  apertures  with  which  a  faint  object  can 
be  seen  it  must  be  remembered  that  ^e  state  of  the 
atmoi^here,  the  age  of  the  moon,  and  the  altitude 
of  the  object  so  much  affects  its  visibility,  that  ob- 
serversi  when  contradicting  eadi  other  without 
precise  knowledge  of  such  points,  are  often 
**  reckoning  without  the  host." 

John  Bone,  r.B.A.8. 

St.  Thomas's  Vicarage,  Lanoastsr,  Nov.  2. 
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UIOBOKBTBIOAL    KBASXTBB- 
UBNT8  OF  THB  PLANETS. 

[32873.]— AfiTBONOHEBS  are  aware  that  this  is  one 
of  the  most  difficult  matters  in  practical  astironomy, 
and  requires  a  considerable  nnmbcor  of  measure- 
ments to  be  taken  before  anything  like  a  rdiable 
value  can  be  obtained,  and  the  diwrepandes  in  the 
various  authoritative  measures  differ  considerably, 
so  that  it  is  nearly  impossible  for  anyone  to  arrive 
at  the  true  value.  For  instance,  we  find  that  tiie 
greatest  angular  diameter  of  Mars  (according  to 
Young's  *'Oeneral  Astronomy")  is  24*6".  whereas 
in  Chambers's  "  Descriptive  Astronomy,"  it  is  given 
as  30*4"  I  but  it  is  thought  bv  some  that  Leverrier, 
who  arrives  at  the  latter  value,  did  not  make  any 
allowance  for  irradiation,  whidi  may  amount  to  2", 
or  even  more.  Even  then  there  is  a  wide  difference 
between  the  measures,  which  can  only  be  due  to  the 
imperfections  in  instruments,  or  to  error  in  obawa- 
tion.  Indeed,  I  have  known  as  much  as  7"  differ- 
ence in  the  measurement  of  a  planet's  diameter 
made  by  a  skilled  observer  on  two  different  nights. 
Now  I  am  confident  that  the  diameter  of  a  planet 
can  be  obtained  to  less  than  1"  on  any  night  when 
the  air  is  fairly  steady,  and  hy  making  use  of  the 
following  eiperimwii--which  I  have  found  out 


smoe  I  came  intopossessionof  one  of  Slade  s  universal 
micrometers— whidi  was  described  in  the  J&squsb. 
MEcaANXG,  October  24,  1890.  My  method  ol  pro- 
cedare  is  niefiy  this :  —Having  obtained  the  exact 
value  of  the  divisions  on  reticule,  or  the  distance 
apart  of  the  paralld  lines,  I  revolve  the  draw-tube 
until  these  are  in  such  a  podtion  that  when  the 
planet  enters  the  fidd  of  view  it  moves  in  a  slanting 
direction  across  them.  I  then  watch  until  the 
planet's  upper  limb  oome  in  contact  with  one  of  the 
lines,  and  then  oount  the  number  of  seoonds  whidi 
elapses  before  tiie  planet's  lower  limb  oomes  into 
contact  with  the  same  line;  this  time  varies  aooord- 
iog  to  the  inclination  of  the  micrometer  lines  to  the 
planet's  path  across  the  fidd  of  view.  I  then  mark 
the  time  in  whidi  it  takes  the  planet  to  move 
over  its  own  diameter,  continuing  counting  until  I 
observe  the  upper  limb  toudies  the  next  line,  whidi 
gives  me  the  time  the  planet  has  taken  to  move 
through  one  of  the  large  divisions  of,  or  line  of, 
micrometer  scale— or,  what  is  the  same,  the  dist- 
ance apart  of  tiie  lines.  Let  us  suppose  that  the 
divisions  or  lines  are  exacUy  60"  apart,  and  that  the 
planet  takes  85  beats  to  move  over  its  own  dia- 
meter, and  132  to  move  over  the  space  between  the 

lines ;  then  the  diameter  wiU  equal ^^-|jr^'»39-6r. 

The  value  of  the  divisions  on  my  refieotor  is  76". 
and  on  Oct.  19  I  took  twenty  measurements  of 
Jupiter,  the  results  being  as  follows :— 


Mean  of  6  measurements 


i> 


>} 


If 


5 
5 
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If 


l» 


184  X  76^' 

802 
206  X  76' 

337 
104  X  76" 

170 
107  X  76" 

174 


46-3" 

46-7" 
46-5" 

46-6" 


Total..  20  4)186-0" 

Mean  46'6" 

Irradiation,  say    2*0" 

True-diameter  ! 44*5" 

The  Nauiieal  Almanae  gives  for  the 
same  data  43'4" 

Difference  M" 

And  as  I  find  that  the  Nautical  Almanac  gives  only 
the  Polar  semi-diameter,  which  corresponds  to 
92*345"  at  the  earth's  mean  distance,  ana  not  the 
equatorial,  which  is  given  on  p.  o  as  98*19",  I 
tmnk  mymeasurements  axe  not  very  far  from  the 
mark.  The  following  night  I  took  twenty  more, 
and  they  worked  out  to  46*6".  I  consider  these 
results  so  satisfactory  as  to  merit  the  attention  of 
your  readers.  WithSlade's  micrometer,  used  on  a 
loog-focns  microscope,  it  appears  to  me  that  even 
bet^  results  might  be  obtamed. 

I  beg  to  state  I  oount  the  half -seoonds,  as  it 
gives  more  aocorate  results. 

Hatfield,  near  Boncaster.  T.  BCoore. 

A  KBW  OBOAK-PIPB. 

[32874.1—1  HAVE  attempted  to  show  in  what 
manner  I  nave  modified  an  organrpipe,  and  suooese- 
fully  gained  a  new  quality  of  tone.  Fig.  1  is  the 
pipe,  and  Fig.2  outline  section.  Now,  tbou|^  im- 
penectiy  constructed  (being  no  metal-pipe  maker), 
the  speech  is  ^uiok  and  sure,  with  a  surprisingly 
pure  and  beautiful  quality  of  tone,  ouite  out  of  ue 
common.  Virtually  it  is  a  stopped  pipe— I  have 
not  yet  tried  an  open  one— the  cylindrical  body  A 
bein^  some  64in.  long,  2iin.  diameter.  The  top  end 
furnished  witn  cap  or  stopper  for  tuning  purposes ; 
the  bottom,  or  mouth  part,  has  an  end  soldered  in 
to  half  pipe's  diameter,  and  answers  to  the  top  lip 
of  ordinazy  pipe  (see  M  in  sketch).  The  lower 
under  half  is  also  soldered  to  the  end,  and  is  a 
aemioiroular  appendage  or  portion  of  the  '^  throat " 
or  windway  B,  extending  from,  and  as  part  of,  tiie 
footC. 

Observe,  the  bent  under  part  is  not  entirdy  sol- 
dered to  the  body  at  its  upper  edge,  so  that,  in 
voicing,  the  *'  bottom  lip,"  or  straight  edge  of  B 
may  nave  this  under  part  bent  outwi^  and 


downwards  very  sUghtiji  and  as  diown  aiP. 
Fig.  2  is  a  relative  position  of  these  parts  wbss 
in  speedi.  Yoidnff  consists  simply  in  getting  edge 
of  M  and  B  parallel,  the  latter  a  little  bwer  thu 
levd,  and  by  depression  of  throat-piece  nrj 
dightiy,  tin  tne  best  quality  of  tone  comes.  No 
trouble  with  speech,  as  promptitude  is  wdlnigh 
inevitable.  The  mouth  beixijg  so  wide,  big  eaa  or 
side-pieces  are  wanted,  whidi  are  represented  ty 
dotted  lines  in  Fiff.  2  at  B.  Of  course,  these  sia 
are  soldered  on  when  voicing  is  complete. 

To  a  voicar  many  points  seem  paradoxicBL  To 
wit:  the  extreme  gravity  of  tone  nom  size  of  pipe; 
mouth  extending  whole  diameter^  whilst  its  heifbl 
does  not  exceed  one-tenth  this  width ;  extra  wide 
fine,  littie  or  much  wind  at  pleasure,  yet  withoat 
flying  off ;  one  might  reasonably  expect  the  stteim 
of  air  would  ineffectually  pass  into  body  of  pipe. 
AU  voidnff  precedents  seem  at  variance ! 

I  had  Mtter  say  this  eminentiy  musiod  tooe 
resembles  a  dear  darionet,  vrith  a  light-qnsUtj 
OededEt  covering  it,  and  has  also  a  pleasant  ban, 
not  unlike  the  throatiness  of  a  strong  tenor  voice. 
A  small  treble  pipe  (I  have  but  tnree)  si^es  a 
ddightfully  liquid,  limpid  tone,  so  dear  and  roimd, 
yet  with  the  pleasing  burr  (not  at  all  reedy  or 
stringy). 

The  idea  may  not  be  new  to  others,  but  is  osfo 
tainly  so  to  me.  Anyone  able  to  oobble  wiihs 
soldering-iron  can  do  the  job,  and,  to  be  esndid. 
my  first  "pipe"  was  made  from  a  small  otu 
mustard  tin— and  the  tone  w  charming !  CeitsidT 
this  bantling  wants  investigating^— cmtuiing— ttw 
a  better  acquaintance  may  show  its  capabilities.  I 
am  enngea  in  putting  together  a  laxjge  C  C  pipe, 
and  intend  tiying  an  open  one. 

Amongst  our  readers  may  be  some  whom  toil 
account  will  interest.  Possibly  prof esdond  pi^ 
makers  might  care  to  make  a  nroperiy-constnuxed 
artide,  have  it  voioed,  and  kinoly  report  with  whst 
success  they  meet  in  this  our  'Esqusb.  Mbceasic 
org{m-pipe«  Pevoit. 

DIALLIKa. 

[32875.]-lH  my  letter,  p.  223,  the  angle  I.  AB 
ought  to  read  L  A B\  the  accent  above  theB  bsTing 
beoi  left  out  in  copymg.  A.  8.  !<• 


IKOtTBATOBS. 

[32876.1— Hi^vuTQ  given  several  incubators,  ftW 
be  as  well  to  say  a  little  about  regulators.  1\5^ 
be  obvious  that  the  main  thing  to  be  looked  totf 
the  prevention  of  the  temperature  rising  mnch  aoore 


104-  Fshr.,  ae  tiiat  does  injury,  whswa»  •£^?d 
few  degrees  for  a  diort  time  is  ooiapsjafcW^ 


Uttiamoment    Thahenhetadf,  itnaybeMfiv- 
bered,  often  leaves  the  nest  for  severd  bub»"^ 


Wot.  6,  1891. 
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wwdad  W  '*  GUtton,"  appearisff  in  the  number  for 
April  29tb,  1887,  wMch  is  mtended  for  oie  with  gu. 
bQlmft7  be  nggeitiTe  to  othen  who  an  skflled  in 
dtviBBg  moh  thinn.  The  illuatration  ahowi  a 
ttffsioatat  in  which  A  ia  a  gUa  tabe  thronsh 
whioh  gaaenten  and  deaoendalnto  a  tube,  B,  ra- 
aaonding  thzongh  B  to  a  apaoe  in  the  cork  G,  and 
ianog  tfaiough  glaaa  tube  D.  A  little  meroniy  at 
taMom  of  the  bottle  ziaea  aa  air  in  upper  part  of 
bottle,  ezpanda  and  doaea  the  gaa-way.  The 
tettoBi  of  A  ia  ent  aalant;  the  bottle  ahoold  be 
Jong,  itopper  made  air-tig^t  with  paraffin.  Tem- 
pmfeme  adjusted  by  eliding  A.  Inoxibans. 

THB  FH78I0AX.  BASIS  OF  XXTSZO. 

[3S877.]-It  may  well  be  doubted  whether  the 
pkjiicalbaBiaof  muaicdoeanot  lie  in  thenerroua 
flmoiaation  of  thoae  gifted  with  a  "muaical  ear/' 
latbar  than  in  the  harmonic  aoale  given  by  your 
onnapcmdent,  Mr.  Porday.  on  p.  16  ante,  "  E.  M." 
Ho.  1379,  Aug.  28.  Be  t&ia  aa  it  may,  I  would  like 
to  rant  out  that  thia  acale  ia  only  an  approximation 
to  file  true  mueieal  (Tooal  or  melodic)  acale,  which 
kthatnatnxally  uaed  by  Tocaliata  and  performera 
OBRcfa  inatrumenta  aa  require  for  the  pxoductionof 
oeoeet  intonation  a  good  "  muaical  ear,"  and  auffi- 
daat  ikin  on  the  part  of  the  player. 

The  mnaioal  acale,  like  many  other  natural  phe- 
HBflna,  ia  determined  by  a  law  ezpreaaible  in  a 
Ai|ila  arithmetical  statement.  Thia  la  not  the  law 
of  tilnting  etxinga.  although  that  ia  ao  faroon- 
Boofeed  with  it  that  it  ia  aurpriaing  that  the  aoouatic 
aparimenta  whioh  led  to  lAe  inyention  of  the  har- 
nooie  acale  did  not  alao  aoggeat  the  aimplelawof 
thaaelodic  or  tme  muaical  acale.  Their  failure  to 
do  00  no  doubt  aroae  from  the  fact  that  the  har- 
■ODioaoale  ia  partly  oozreot,  and  where  inconect 
bialae  notes  are  ao  far  paaaaUe  imitationa  of  the 
tmoDesaa  to  satisfy  a  not  TOiy  critical  "muaical 
«r/*  Theae  false  notes  are  the  third  C£.  if  C  be 
*a ksjaoto), «he  sixth  (A)jand  the  ae?enth  (B), 
^neaUaUghtlyflat.  They  hare  been  d^. 
aniad  m  aooordanoe  with  the  enoneoua  aaaumption 
ftatiwry  note  in  the  diatonic  acale  mtM^  be  pro- 
dadble  tj  aoma  simple  aliquot  part  of  the  length  of 
nnc  which  aounda  the  kejnoto.  Thia  aaaumption 
aayhatebeen  suggested  by  the  fact  thatsomeof 
ttanotaaof  the  scale  are  certainly  so  produdble— 
ttaMig-Iength  giving  the  fourth  n(^  (F)  being 
•ncUy J,  that  gfting  the  fifth  (G)  |,  and  that 
iping  the  aecond(D)  2  of  the  keynote  atring.  The 
ampla  fractions  ^,  i,  and  ),  having  been  thus  dis- 
Midcl,thete  remained  the  iandl.  No  note  of 
ftaaotfe  could  be  ftMmd  to  correspond  in  any  way 
lift  the  last  fraction ;  but,  unfortunately,  }  and 
f«  Oe  kaynoto  string  gave  notea  dooely  reeemUing 
laadAnneotive^.  A  of  the  keynote  abing  (not  a 
Wf  fiayfa  fraetion}  waa  found  to  give  a  tolenble  B 

«  Mvenlh  note  of  the  acale,  and  thS  haa  at  leaat  the 
■adtef  nuttinff  the  direct  interval  between  £  and 
B^nd  also  makes  the  aamitone  between  B  andO 
giaitothat  between  E  and  F;  but  then,  aathe 
Jk  inconect.  B  muat  bewrong  likewiae.  The 
vmtf  of  the  narmonic  E  and  B  la,  indeed,  quite 
iffannt  to  the  ear,  for  it  makes  the  two  semitone 
■tenia  too  wide. 
Bdoce  atating  the  law  which  regulatea  the  true 
vaalodio  aoale,  it  may  be  well  to  point  out  aome 
«  tha  inconsistencies  of  the  harmonic  one.  The 
nnals  between  the  notes  of  it  are  represented  by 
oMMs  as  follows  :— 


underneath  them  the  corresponding  meaaurea  of 
that  acale— 

I>  \p  B  S  Faharp  If  G  \Q  A  ^Bf  G  aharp  if  D. 


From  the  above  it  ia  plain  that  the  intervala  of 
the  D  acale  are  not  harmonic  To  make  them  ao. 
new  notes  must  be  substituted  for  E  and  A,  as  well 
as  fbr  C  and  F.  Moreover,  the  G  ahaip,  and 
F  aharp,  if  in  tme  harmonic  relation  to  the  keynote 
D.  cannot  be  the  aame  notea  aa  tiioae  ao  named  in 
teble  headed  ''Just  Intonation *'  on  p.  16.  If  any 
other  note  be  adopted  as  the  keynote,  similar  in- 
conaiatenoiea  vrill  be  found  in  the  reaultmff  acale. 

From  all  theae  defecte  the  true  or  melodic  acale  ia 
free.  In  it  all  aimilar  intervala  are  equal,  in  what- 
ever part  of  the  acale  they  occur,  and  a  change  of 
keynote  involvea  only  thoae  subatitutionB  (of  aEarpa 
or  flate)  required  to  ahif  t  the  semitone  intervala  to 
the  right  plaoea  in  the  new  acale.  It  ia  founded  on 
the  fact  that  the  ratio  of  vibration  of  every  note, 
without  exception,  ia  to  that  of  the  fifth  below  it  aa 
3  ia  to  2.  It  ia  through  non-confonni^  with  thia 
law.  and  the  adoption  of  the  ratioa  6  to  4  and  6  to  3 
aa  thoae  in  which  the  third  and  aixth  notea  of  the 
acale  reapeotively  aro  related  to  the  keynote,  that 
the  errors  of  the  harmonic  ayatem  have  ariaen.  The 
melodio  acale  haa  no  notee  bearing  theae  ratioa  to 
one  another. 

Aa  the  number  of  vibrations  of  every  note  in  a 
g^ven  time  ia  invertely  i>roportional  to  the  length  of 
atring  producing  it.  atring-leng^th  becomea  a  con- 
venient meaaure  wnen  comparing  one  note  with 
another.  Thus  since  the  vunntions  of  any  note 
aro  to  thoae  of  the  fifth  below  it,  aa  3  to  2,  the 
len^ftha  of  atring  producing  them  aro  as  2  to  3. 
This  faot,  and  this  alone,  is  the  k^  to  the  struoturo 
of  the  true  musical  scale.  A  aeriea  of  simple  calcu- 
lationa  in  accordance  with  it  givea  the  proportional 
atrin^-lengtha  of  all  the  notea,  both  diatonic  and 
aubstittttional,  of  this  scale,  as  exhibited  below. 

Meiadio  Soale. 


Name  of 
Note. 


0|D¥,BHFfGVA|BHC. 

HamiiwiUbeobBerved  that  three  of  the  whole- 
tea  ninciples  an  valued  at  f ,  and  the  other  two 
■  V.  In  the  true  and  natural  acale  no  auch 
jBMulity  exists.  Every  musician  underatanda  that 
fte Ave  whole-tone  intervala  of  the  diatonic  acale 
>•  aooal ;  no  difftrencea  can  be  detected  hy  the 
jv.  Beaidas  liiia  error  of  inequality  in  ite  wnole- 
tea  mtervala,  the  harmonic  acafe,  aa  ateted  already, 
tti  the  defect  that  ite  aemitone  intervala  aro  too 
wide. 

U  ia  a  neoesaazy  consequence  of  these  irregu- 
mea  m  the  intervala  between  the  oonaecuttve 
■te  of  the  harmonic  acale  that  correaponding 
WMli  occur  in  ite  longer  intervala.  All  the 
■ijor  thirds  aro  abort  Of  the  minor  thirda 
B-F  only  is  correct,  E— G  and  A— G  being 
tekag.  The  fourths  G—F.B—G,  and  G—G>aie 
Met,  sad  E— A  is  so  within  a  small  fraction, 
jBOitth  the  notes  themselves  an  both  flat.  The 
^C-G  and  F— C»  an  true,  but  D— A  is  abort, 
nua  B-B  is  oofreot,  although  the  E  and  the  B 
«»flal,  bting  equally  so.  Of  the  sixths,  G-A  and 
Msi5ihort,butB-G»istong.  The  sevenths, 
(^^fi  and  B-C  an  short,  and  tens  respeotively . 

^Aaothar  raault  of  the  harmonio  imgnlarities  is 


Dflat 

0 aharp  .... 

) 

Bflat 

Daharp  .... 

I 

o  flat' !'.!!!! 

Faharp  .... 
h     

▲  flat  

oaharp  .... 

Bflat'!!!!!! 

▲  aharp   .... 


String- 
Lengtha. 


Vibration 
Batioe. 


1-0000 
0-9492 
0-9364 
0*8888 
0-8437 
0-8326 
0-7901 
0-7600 
0-7119 
0-7023 
0-6666 
0-6328 
0-6242 
0-5926 
0-5625 
0-5549 
0-5267 
0-5000 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1- 
1' 
!■ 
!■ 


•0000 
-0535 
•0679 
'1250 
•1734 
•2010 
•2656 
-3333 
■4046 
•4238 
-5000 
5802 
6020 
6874 
7777 
8021 
8986 


2-0000 


On  comparing  thia  with  the  harmonio  acale,  aa 
repreaented  on  nage  16,  we  aee  that  the  relative 
poaitiona  of  the  anarp  and  flat  occurring  within  each 
whole-tone  interval  an  nveraed.  &  faot,  the 
aharpa  of  the  harmonio  aoale  an  too  flat,  and  ita 
flate  too  aharp ;  while  ite  two  diatonic  aemitone 
intervala  an  too  wide, — wide  enough  to  admit  two 
notee  erithin  each  of  thenu 

On  the  aame  page,  16,  Mr.  Purdav  givea  ua  a 
teble  whenby  we  may  oomparo  the  harmonic 
vibration  ratioa  with  thoae  of  the  equal  tempera- 
ment acale,  and  ahowing  the  differencea  between 
thrtn.  If  a  aimilar  oompariaon  be  made  of  the 
melodio  and  equal-temperament  vibration  ratioa, 
the  differences  aro  found  to  be-  leaa  in  the  oaae  of 
nearly  every  note.  Thetwoaeteof  differencea  are 
ahown  below : — 


^vhan  ^be  keynote  ia  changed  the  resulting 
'■'•."  w>loi»g«r  harmonio,  and  new  irregnlaritiea 
m  modnced.  Take,  fbr  exarajite,  the  scate  of 
l^laJif.Puiday  mentions  twonewnotes.F«harp 
Wittsfp  are  needed  toput  the  aemitone  mtervala 
gpiwperplacea.  Makmg  these  two  new  notes 
{■"ffMo Mation  to  the  keynote  D,  flieiesnttis 
g^le  whose  oonssontive  intervals  an  indicated 
W. .  And  to  ahow  how  theae  two  diiter  hom 
^*'«  the  nat  harmonio  scaler  1  have  placed 


Harmonio 
differencea. 

Melodic 
differencea. 

c 

osharp.. 
D T.. 

Bsharp.. 

B ;.. 

00000 

-  0-0014 
-00026 
+  00033 
+  0-0098 
•f  0-0014 
-0-0002 

-  0-0018 
+  0-0062 
+  0-0151 
+  00187 
+  00127 

0-0000 

0-0000 

-  00013 
-00026 
+  0-0020 

—  0*0058 

F 

Faharp.. 
G 

oaharp.'. 
A 

▲  aharp.. 
B .;.. 

+  0-0014 
0-0000 

-  0-0018 

-  00037 
-00057 

-  0-0082 

-  00109 

0 

0-0000 

This  closer  agreement  of  the  equal  temperament 
with  the  melodic  scale  ahowa  that  the  former  is 
not  so  much  out  of  tune  as  ia  generally  anppoaed. 


I  think  the  inoonaiBtenGiea  of  the  harmonic  system 
aro  well  ahown  in  connection  with  the  violin.    In 
tuning  thia  instrument  the  uaual  method  adopted  ia 
first  to  tune  the  aecond  (A)  string  to  the  proper 
pitch,  and  from  that  (by  "ear  ")  to  tone  the  otner 
three  stringa,  ao  that  then  ahall  be  an  interval  of  a 
perfect  fifm  between  the  notea  aounded  by  each 
pair  of  contiguoua  atringa — that  is,  three  oonaecutive 
perfect  fiftha  between  the  notea  qt  the  higheat  and 
lowest  atringa.    Now,  if  the  harmonic  ayatem  be 
adhered  to,  uiia  can  be  effected  onl^  on  one  condi- 
tion—nameljr,  that  the  third  (D)  atring  ahaU  be  the 
one  from  which  the  othen  an  to  be  tuned.  Taking 
thia  etarting  note  aa  keynote,  the  harmonic  aoale 
yielda  one  perfect  fifth  downwards  and  two  up- 
warda,  giving  the  three  deaired  perfect  fiftha.    But 
if  either  of  the  other  atringa  an  used  for  the  initial 
note,  at  least  one  of  the  fiftha  muat  be  abort.    If 
the  firat  or  higheat  atring  be  choaen  aa  the  atarting* 
point,  the  abort  interval  would  be  the  middle  one. 
The  effect  of  the  uaual  practice— fixing  the  pitch  of 
the   aecond   atring  firrt — would  be  to  make  the 
lowest  interval  the  abort  fifth.   If  the  loweet  atrins 
be  choeen  for  the  initial  note,  the  abort  fifth  woula 
fall  between  the  notea  of  the  first  and  second 
atringa.    Now,  hen  an  four  nosaibte  modes  of 
tuning,  each  of  whidi  gives  a  different  result,  three 
of  theae  being  emmg  vt  the  harmonio  acale  be  fol- 
lowed.   But  aa  the  tuner  alwaya  follows  his  **  ear," 
it  naturally  leads  him  to  tune  in  accordance  with 
the  melodic  scale,  and  he  gete  the  three  deaited 
oonaecutive  perfect  fifths.    B  really  doea  not  matter 
which  of  the  atringa  he  atarte  from,  althon|^h,  no 
doubt,  then  are  oonaideretiona  which  make  it  pre- 
ferable to  begin  vritii  the  aecond. 
Edinburgh.  Walter  K.  Hsirdie. 


THE  NBW  OAB-0I.OBB   BTOVE. 

[32878.]— Whxbt  Mr.  Batty *a  new  gas-globe 
atove  was  first  brought  under  mv  notice  I  enter- 
tained and  expreaaea  preoiaelv  the  aame  viewa  as 
thoae  BO  dearly  put  forth  by  Mr.  Thoa.  Fletcher  in 
hia  letter  to  the  £iro.  Mxghakio  (No.  32775).  In 
fact,  I  hardlv  thought  the  experiment  worth  oying 
when  one  of  the  globea  waa  sent  to  me.  I  was 
therefore  considerably  surprised  to  find  that  the 
atove  did  work  very  aucceaafully,  and  tfaia  by  con- 
verting a  large  portion  of  the  convected  heat  of  a 
luminona  gas-flame  into  radiant  heat,  the  bulk  of 
which  ia  radiated  downwarda  and  sidewaya.  Actual 
thermometric  experimente  eatebliahed  the  faot  that 
the  lower  atrate  of  air  in  the  room  wen  warmer 
by  Itf  F.  with  the  jstobe  than  without  it,  the  aame 
quantity  of  gaa  being  conaumed  in  each  caae ;  and 
aa  we  do  notlive  near  the  ceiUnga  of  our  rooms,  the 
globe  ia  ao  far  effective.  Ite  power  ia,  of  oourae^ 
limited^  and  it  ia.  I  preaume,  not  intended  to  com- 
pete with  Mr.  Fletcher'a  admirable  gaa-atovea,  but 
only  aa  a  handy  and  cheap  adjunct  to  an  ordmary 
gaa-braoket,  and  aa  auch  it  ia  a  uaeful  contrivance. 

W.  F.  Barrett. 

Boyal  College  of  Science,  Dublin. 


[32870.]~^^  ™7  pnvioua  note  on  thia  aubjeot  I 
wrote  from  expenence  of  aimilar  appliances  which 
have  been  invented  and  n-invent«i  many  times 
during  the  last  20  yean,  but  without  any  spedal 
knowledge     of     the     details    of    the    one    n- 
ferred     to,     and     I     ahould     have     preferred 
to  nport  my  results,  after  trial,  to  the  inven- 
tor privately;  but  as  he  asks  for   theae  in  the 
" E.M.,"  I  give  them  at  hia  requeat    Aa  I  ex- 
plained to  him  in  a  private  letter,  my  experimental 
room  ia  at  preaent  in  the  bnilder'a  hands,  and  exact 
resalte  an  not  poaaible  in  any  room  not  apecially 
conatructed  for  the  purpoae.     The  daim,    again 
repeated,  that  thia,  or  any  other  appliance,  will 
increaae  the  total  heat  evolved  ia  to  be  re^tted,  as 
it  ia  a  falae  and  impoaaible  baaia.    On  thia  aubjeot 
theory  and  practioe  go  hand  in  hand,  and  it  ia  a 
simple  matter,  with  proper  appliancea,  to  trace  and 
account  for  the  total  neat  evolved  under  ainr  possible 
conditiona,  to  meaaaro  it  exactly,  and  to  atete,  from 
calcuUtiona  only,    the  nredae  amount  of   heat 
originally  evolved.    Gn  thia  ^oint  thero  can  be  no 
poaaible  doubt,  and  if  heat  la  evolved  in  an  un- 
expected manner,  ite  aouroe  and  ite  abaenoe  in  other 
directiona  can  be  traced  and  measured  with  abaolute 
certainty — a  fact  which  the  inventor  oould,  with 
auffident  enerience,  prove  for  himaelf . 

I  teated  hia  arrangement,  not  a^ainat  an  open 
flame,  but  one  with  an  opal  globe,  with  a  6in.  open- 
ing underneath,  auch  aa  I  commonly  uae  in  my  own 
houae,  both  being  6ft.  from  the  floor.  The  difference 
at  the  floor  level  did  not  exceed  l^"*  in,  favour  of  hia 
arrangement,  and  poeaiUy  no  difference  would  have 
exiatcid  if  both  teste  had  been  made  under  abeolntely 
the  same  conditiona.  The  ourioua  variation  in  the 
temperaturea  at  different  levela  in  the  firat  experi- 
ment, no  doubt,  waa  caused  by  the  faot  that  the 
room  had  been  doaed  aa  tight  aa  poaaible  for  twdve 
hours  previously. 

The  rise  in  temperatore  at  the  oeiling  waa  fully 
four  timea  as  great  as  at  the  fioor  level,  bearing  out 
my  previous  atatemente  fully.  The  wue  of  any 
heatmg  arrangement  depends  on  its  power  toraiae 
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Ufco  impentoze  at  the  floor  level  at  least  as  much 
as  it  ii  railed  in  the  upper  part  of  the  room,  and,  as 
of  fact,  the  oest  incandescent  firee  will 
the  floor  tanperatnre  at  least  three  or  fonr 
as  mooh  as  the  upper  air,  the  result  bdns 
that  gas  hamt  in  an  incandescent  fire  is,  beyond  all 
•oapaason,  more  effective  than  the  same  gas  burnt 
at  a  hi|^er  level. 

Gib  CowsumTiON  lo.n.  fsb  bottb. 

Battt's  Globb  Stovb. 


PiQsttion  of  Thermo- 
meter. 


Initial 
tempera- 
ture. 


o 

74 


OtOSng,  18!n.  from  ver-  . 

tkal  line  above  globe  54 
tftk  ffOfls  floor,  3ft.  from 

^be   , 53           58 

Under  globe,  3ft.  from 

floor 51           56 

Under  i^be,  floor  level  49^         55 

GoiDcoN  Opal  Globb. 

CdBbut.  ISin.  from  ver 

tkaTjuie  above  ^be      57  90 

§ft«  ffum  flo9r,  3ft.  zrom 

globe   55  60 

ITader  globe,  3ft.  from 


Rise  of 
tempera- 
ture. 


o 

20 


Under  globe,  floor  level 


55 
55 


59 
59 


5 
5i 


33 
5 

4 

4 


With  regard  to  the  apparatus  itself,  it  has  the 
w^mions  objection  that,  without  experience,  it 
is  most  difficult  to  light.  That  this  is  the  case  is 
shown  by  the  preoiBe  directions  printed.  This  diffi- 
adkj  is^fiite  unneoesaary,  and  is  caused  solely  by 
uemooneot  proportions  of  the  burner.  A  Mmiiy- 
taner,  ooirect  in  details,  would  be  totally  impos- 
siUe  to  ligfat-  back  under  any  conditions  whatever, 
Md  tois  is  a-  serious  defect  which  ought  to  be 
medied.  lean  only  again  express  my  reoret  that 
Mr.  Batty  has  thought  fit  to  make  this  a  public 
IBtttter,  'and  r  have  only  given  my  results  at  his 
qieeiai  request.  Mhnj  years  ago  I  had  a  similar 
nangement  to  test,  m  which  the  radiator  was  a 
plato  of  Dumice-atone,  and,  so  far  as  my  memory 
farves,  I  believe  it  was  slightly  better  than  the  iron 
eornow  brought  out ;  but  the  results  were  so  un- 
sati^kotor^  that  I  did  not  think  it  worth  further 
.eoiMideration,  and  I  believe  t2ie  arrangement  has 

Ene  entirely  out  of  use.  It  is  evident  to  all  who 
ve  OBvoted  any  attention  to  exact  testing  and 
lesnlts,  that  any  heating  ammgement,  to  be 
MoiK>mical  and  satisfactory,  must  be  as  near 
me  floor-levol  as  possible.         Thoa.  Pletoher. 

diEBQ^ANETTBS.— IX. 

[328800-^tBbxtatt  I  still  use  the  same  heading, 
some  of  the  instruments  now  to  be  described 
soarody  oome  under  the  tiCld  of  organette,  as  they 
eontain  mechanism  for  vibrating  steel  tongpies, 
rtriking  strings,  &c.,  these  latter  being  in  certain 
eases  eombznM  with  reeds,  and  in  others  forming 
aid^;)endent  sound  producers. 

These  Bhrlich  patents  are  so  numerous,  and  in- 
shide  such  an  enormous  variety  of  constructions, 
that  it  is  onlv  i)Osstble  to  describe  some  few  of  the 
more  diaraoteristic  examples,  and  as  regards  those 
fbr  filayingon  a  piano  or  other  keved  instruments, 
it  wiU  be  better  to  leave  them  for  a  subsequent 
letter. 

It  win  be  well  to  divide  the  whole  (as  far  as 
possible)  into  three  classes—those  in  which  the 
movement  of  the  tune-band  or  disc  directly  produces 
the  blow  or  required  action,  those  in  wnich  the 
bend  or  disc  brings  the  hanmier  or  lever  or  "  jack  " 
(to  use  the  old  Harpsichord  torm)  under  the 
Influence  of  the  principal  movement,  and  those  in 
which  one  or  the  other  of  these  is  adoitionally  oom- 
{dicated  by  a  double  combination  as  of  reeds  and 
Ktrhigs  with  their  valves  and  hammers. 

Tlw  first  example.  Fig.  21,  shows  an  ingenious 
arrangement  for  vibrating  stoel  tongues,  such  as 
those  of  a  musical  box  or  (so-called)  Bell  piano. 
Here  we  have  the  perforated  tune-band  or  disc  a,  a, 
with  the  point  b  to  enter  the  perforations.  Iliis 
point  is  carried' by  the  lever  r,  to  which  is  fixed  the 
'Vertical  bar  r,  at  whose  lower  end  is  pvoted  the 
horizontal  bar  or  lever  f^  with  its  upnght  stud  t, 
(jkrrying  tho'pad  and  adjusting  screw. 

Tb  tlm  llenrer  e  is  siso  pivotod  a  second  vertical  bar 
if,  of  which  one  part,  d^y  forms  a  bevelled  projection. 
13nf»^ar  d  has  two  pins,  i  and/,  of  which  the  former 
serves  to  vibrato  the  tongue  jr,  and  the  lattor  to 
sunultaneously  lift  the  oamper  A.  The  way  it 
works  requires  a  little  examination  to  render  it 
plain.  If  the  bar  d  moved  straight  up  and  down, 
ttie  pm  ft  would  catch  in  the  tongue  both  in  the 
upward  and  downward  movement,  and  it  is  there- 
lore  necessary  as  soon  as  %  has  got  above  the  tongue 
to  hold  it  back  free  of  the  tongue  till  it  has  been 
sent  baek  into  its  original  position  by  the  passing 
anwards  of  the  tune-band.  This  is  the  duty  of  the 
eatoh  or  loddng  lever/.  It  has  been  mentioned 
Ikattha  vertioalW  9  isjlxid  to  the  lever  e,  and  in 


Fza.  21. 


Fio.  22. 


consequence  of  this  the  lower  end  of  it  is  thrust 
forwards  from  right  to  1^,  when  the  lever  e  is 
permitted  by  a  perforation  to  move  upwards,  and 
m  BO  moving  it  carries  the  locking  lever  with  it 
sufficiently  far  to  let  the  notch  at/  catch  the  lower 
end  of  the  bar  d.  In  order  to  brmg  about  this^  the 
inclined  block  d'  in  moving  upwards  pushes  itself 
back  by  rubbing  against  the  stop  A;,  which  action 
necessarily  also  carries  back  the  pin  i. free  of  the 
tongue.  The  next  moment  the  notch /secures  d  in 
this  inclined  position,  and  retains  it  till  the  origmal 
position  is  regained,  the  block  m  at  the  same  time 
causing  the  tail-end  of  the  lever  to  rise  and  unlock 
d  ready  for  a  fresh  up-stroke.    Fig.  22  shows  the 


three  strings,  there  are  three  hooked  wizes  faistead 
of  a  single  one.  The  string  being  plucked  by  the 
action  of  the  spring  r,  this  must  be  prettv  stroog, 
and  as  the  sprmg  has  to  be  bent  originaliv  bv  taa 
edge  of  the  perforation  in  the  tune-band  the  utter 
woiUd  be  subjected  to  great  wear  and  tear.  The 
specification  accordingly  shows  and  describes  '*s 
music  dieet  with  recesses"  instead  of  ordinary 
perforations,  theedgesof  the  "  reoeases"  being  shown 
sUghtlv  rounded  off  as  if  stamped  in  metal,  thoofl^ 
the  actual  material  is  not  mentioned.  This  question 
of  material  for  the  tune-bands  will,  however,  ooeor 
again  in  oonneotion  with  some  of  the  other  patanfek 
As  the  first  example   of  the  second  dass  d 


<wy?^ 
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action  just  as  the  upward  motion  is  completed  and 
the  lower  end  of  (f  nas  been  caught  by  the  notch  of 
the  locking  lever.  The  part  marked  i  is  merely  a 
bar  for  lif ang  the  whole  set  of  dampers  and  leavmg 
the  tongues  free  to  vibrato. 

The  same  specification  shows  the  mode  of  apply- 
ine  a  very  similar  contrivance  for  the  purpose  of 
vibrating  strings  by  "  plucking  "  them.  In  Figs.  21 
and  22  we  may  consider  the  "tongues"  ^,  with 
their  dampers  h  and  lifting- pins  t  and/,  removed, 
as  well  as  the  supports  »  and  o  and  the  parts  a  and  ^, 
the  other  parts  remaining  as  shown.  Then  to  the 
lower  end  of  d  is  fixed  a  long  depending  wire 
slightly  hooked  at  the  point,  and  this  hook,  when  d 
rises,  plucks  the  string  that  lies  just  above  the  hook. 
In  the  return  stroke  the  hook  is  kept  dear  of  the 
string,  just  as  the  pin  i  was  kept  free  from  the  tongue. 
Above  the  string  is  a  lever-aamper,  mudi  like  that 
at  A  in  Figs.  21  and  22.    When  there  are  (say) 


**  actions  "  in  which  the  sound-producing  parts  aw 
merely  brought  into  eonneetion  with  the  prinsiy 
motive  parts  by  the  tune-band  and  levers,  I  giTS 
Fig.  23. 

In  this  we  have  the  lever  d  with  its  projeotionA 
for  entering  the  tune-band  « .  This  lever  is  pivotod 
on  the  top  of  the  oscillating  bar  e,  controlled  by  a 
check-spring  g.  It  also  carries  the  vertical  bjur  v 
passing  somewhat  loosely  through  the  guides.  ^^ 
end  of  the  lever  d  acts  on  the  tongue/,  and  oaniss 
a  little  damper  h  underneath  the  pomt  i.  At  #  is 
the  revolving  "tappet"  which  catches  in  tfae 
projection  of  v.  This  tappet- wheel  is  kept  ran- 
stantly  revolving,  but  does  no  "  work "  untfl  « 
enters  the  poiforation.  When  this  takes  plaosttis 
advancing  tune-band  carriet  tffiih  it  the  P^J**'^ 
n,  and  consequently  throws  over  towards  to  njpt 
hand  the  whole  system  of  jointed  levers,  tans 
bringing  the  point  i  above  the  end  of  the  tongoe/i 
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nd  (t  ths  nai«  Uma  fMing;  Uw  Uppet-whMl  to 
nA  Of  Uw  bar  v,  mud  wo  demtm  the  otbei  and  of 
1,  wd  fluw  It  to  *ibMte  the  tMtgiiQ,  7^  mum 
mmniant  obTlomlj  bifaigi  down  h  olau  of  tha 
pglolttioii  in  tha  rana-bud,  ud  on  the  tappet 
Ncapfag  bon  Hi  hold  on  c,  the  whole  i*  br  the 
•As  at  U»  nnlDg  jf  replaeed  in  pontioa  loi  a 

7aiioDaiBodiac*tioni  of  the  reUtiTe  poaition*  of 
tbaUaki,  laraia,  te.,  ai«  ihown  in  tha  ipeoifloatiai 
kit  I  said  only  give  one  of  them,  whiob  ii 


iiitta  tnna-lwad.    bM«ad   d  lib*  tqipet-wheel, 
tb<n  ii  andler,  /,  with  an  Indiambbmor  longheued 

nbea-ofwhloL  the  Motion  ii  soffldaDt  to 

lh*hoak>toTlbnte  the  Umgae /,    Id  thli 
iho,  tha  tone-hand  canje*  the  n>d  >  a  Httla  t 


ft)  tone-land,  thni  Mttins  the  paiti  fraa  toi  * 
'^■illuu  ot  the  proo«M.  llie  p«Mnt«e  point*  oat 
wtiuthaforaaof  theapiing  /  need  odIt  alishtl; 
■Mdthat  raqoirad  to  lutun  the  weight  cA  the 
in(adlaTai(inoce  eomtUj,  "ndin*  Gar"),  tha 
ywd  ftaMora  on  tha  tnne-band  is  bat  niull. 
^tft*,  MW,  the  lower  end  of  i  waa  m»de  to 
pMdavnapiaao-kCT,  weibonldget  the  idea  ot 
mkiad  of  ^anfita;  ont  thoo^  mentioned  here 
■naictian  with  Fig.  24 ,  t^  detaHa  of  the  ^ipan* 
taiiiietull*  eoDstiaated  will  more  aonTenientlv 
jwablatoa.  t,  therefore, pMttothethiia  oUHof 
MM  pjWimi.j  anBngamiDta,  whinh,  aa  already 
m^ — 1 :_   ... oomplai  fonnj 


blh* oaa diown in ?ig.  25  there  are reedi oom- 
■M  witti  itriDgi.  The  taedi  are  arranged  in  three 
MK  og,  one  o*ei  tha  othet,  aaoh  inth  pallet- 
wwwd  twai^  the  latter  being  pirotad  at  i.  and 
iaa»^> =_- .V- ..^--ij^^^^      _    ThMB 


opening  td  the  reed-pallet,  the  jriroted  itiAer  / 

n^olae  of  the  tprins  i. 

How  far  thli  ooald  be  pnt  Into  a  "woAaUe 
deiign  ia  doabtfal,  for  onlan  the  apring  J  ware 
teiT  rtnmg  one,  the  blow  of  the  hammer  wotdd  be 
toolMUata  be  affaotive.    U,  '  -  - 

ware  inl&oientlr  powerfal  to  a 
EiTe  a  good  blow,  It  woold  require  oorreapondiiig 
force  to  depreea  It,  and  thia  woold  pnt  greai  atrain 
and  wear  and  tear  on  tha  bine-band  ;  lo  that  on 
tha  whole  it  leema  rather  a  "lOKeitiTe"  daim 
than  a  real  one.  I  have  narertheltai  iniaitad  it,  «• 
reference  will  have  to  be  made  to  tha  hammer 
■otion  in  oonnaction  with  another  initnunent  that 
I  propoae  dsMrlbmg  whan  dealing  with  piauiataa. 

P,3.— Since  writing  tha  above  I  have  eome  aoroaa 
the  dauBiption  of  an  earlr  form  of  organette  —-'- 
'     U^awi'a  patent,  in  which  thai      ' 
aemblea  that  in  Fig.  23,  bnt  en 
Uw  pallet*  ot  reeo*  [nitead  ot 
thetongnee. 


(32681.]— In  caae  lonie  of  the  readen  ot  tha 
'£■  II."  are  qaltefreah  to  the  work  ot  preparing 
ibject*  (or  mieroaoopical  inveatigatioD,  and  would 


aa  that  whidt  Mr.  Davie  now  oSera  them, 

aa  thar  would  wiah  to  be. 

With  a  hand  lana.  It  Ii  eaay  to  look  down  on  Ou 
ontalde  ol   an  objaot  and  obearve  it.    With  the 

higher  powaz  of  aiDlonaoope,Itii*Imo«ti»eoei 

to  be  able  to  aea  thioosh  the  object,  ao  aa  to 
it  ap  from  tha  other  dde,  on  whkA  the  1m* 
not  get  in  the  war  ol  the  ^-  It  t*  alKi  vwr 
lutnu  to  b*  able  m  look  at  Bw  int«k«  of  maoy 
e^eoti;  and  thu,  ditafly  for  Iha  ska  at  tha 
banaparenor,  it  bMomea  very  nmwMj  to  b*  abU 
to  pMpwe  a  lUn  (Uoe  of  an  objaet,  whiBever  tti 
itnutme  aUowa  of  It,  balcce  we  oan  bring  the 
minoaeopa  to  bear  on  It  with  mvoh  efleet.  Ftc 
varr  maav  rwwou*,  wbidk  wfll  leooma  plate  to  the 
itadentaa  he  proeaeda.  It  la  battel  to  have  Ihfa  aUsa 
aalUnaiitpo^Ur  oanbegot;  and  a*  thta  i*  ao, 
and  at  it  Ii  the  objeet  ot  tte  nleroeaoiU  to  do 
awa7  with  Uiioknaa,  and  to  look  upon  U*  *lio*  a* 
aaaeHanalalantlatiof  tfaa  object  li*  I*  iinwliihig. 
ih»  dice  !•  ipokto  of  a*  a  aaatuin. 

Now,  to  get  praeUoe  In  nreparing  aacli  aaotI6n*, 
we  m^  at  onoa  mj  that  oera  an  a  great  wttaj 
objeota  that  are  mon  or  leN  dUBonlt  to  make  Inw 
leotloti*  and  thi*  for  many  reaaon* ;  bat  amongit 
thoa*  that  are  eadeat  lor  a  beginner  to  deal  wtth, 
and  which  alio  repay  hit  evm  dmaaj  attHapta,  are 
the  (tern*  ot  ^aiata.  An  old,  thick  item  b  too 
hard ;  a  nr;  roang,  thin  one  it  loo  *oft ;  bat  ha 
^nIdta7tojgetBnmt«nDedlat«ont,that  iinaithw 
the  one  not  the  oth«.  The  aiia  ahonld  be  rathtr 
lata  than  that  cJ  an  ordinary  cedar  penal,  or  of 
abont  that  diameter ;  If  too  largs,  we  ihall  not  set 
a  aeotion  alike  in  thlAneaa  all  over ;  If  tix>  amall, 
"       '  ea^lf  aee  what  we  are  doing.    A 

aiK,  out  one  aaoi-"   ' — 
IT  at  otn  be  got.    A  raz 

be  made,  ia  the  thing  to , 

to  have  it  not  hollow  ground, — although  that  ihould 
not  deter  tma  from  Irjing,  it  anothsr  ia  not  to 
hand.  Now,  tir  fitit  to  eat  wlthont  other  aaaiitaaoo 
than  foaz  two  baadi.  Hold  the  atom  in  the  left 
hand,  and  oat  it  aeroaa  with  a  iharp  knife  9nt,  to 
aa  to  make  a  flat  and.  It  i*  beat  thm  to  nuriitas 
thit  upper  oat  end  with  aplrite  of  wine,  or  mBthyl- 
-ted  tpiiit,  and  tha  rnior  alio :  and  to  have  by  one 
•mall  nucer,  with  water  in  it,  topnttheaectlona 
Into  when  cat;  and  a  omel'i-hair  paint-bra^  of 
nun  alia  to  btoih  them  off  the  razor  with.  Hold 
nor  b  the  right  hand,  with  the  edge  away 
yoa,  and  bozizontally,  and  bold  the  item  of 
last  npilgbt  in  jour  cloaed  flit,  preering  both 
agalnri  ;oar  bnait  to  iteady  than  ana  keep 

together.     Cot  ontwardi    Dj  drawing   the 

razor  almig  the  cut  obliquely  In  one  direction,  and 
then'  return  It,  with  a  nwug  bnt  gentle  motion, 
keeping  the  nme  praeote  np,  and  never  itopping 


v^//  /-< 


A,  Flat  aoTlaaa-plate :  B,  Tulieinnde;  D,  Fine  icrew-ihatt ;  0,  Tuba  oulaida  ;  G,  Let  in  to  tighten  the 
bedded  rtem,  wbidi  la  placed  in  at  B ;  <i,  lolder.  D  ahoald  get  ai  long  a  beanug  in  C  M  il  poadble, 
tor  flrmuMt ;  or  it  maj  be  tUnply  a  iliding  piece,  raited  by  a  wedge,  it  the  whole  is  Died  to  a  table. 


^(ItenhM.    TheatiekerB  era  kept  depnaaedby   begladolalawhiiitaonthe  very  fintrudinientioti  the  cot  till  yoa  are  through.    Do  not  nuket 
■■totalud  tin  a  pofoTBtion  allowi  the  noee  «  of   the  matter,  iTauture  the  following  remarki,  which    cata  at  the  leotion,  but  have  itofT  in  one  long 


pallet.     Bimultaneouily  with  thit '  wardi,  had  they  an; 


and  plant  ■■nitaoe  wet, 

..^  „  ,„ . ito  the  aaacer  with  the 

with  the  initial  I  brnih,  tHI  fon  have  a  lot  done.    You  wHl  And  it 
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difficult  to  keep  the  oat  quite  horizontal,  and  not 
oUiqne,  and  still  moTe  eo  to  get  a  whole  section 
that  IB  of  at  all  equal  thickness  all  over.  Therefore 
it  will  he  almost  certain  that  yon  will  not  attain  to 
ainr  neat  degree  of  pesf  eotion  like  this,  although 
it  ne^  to  get  your  hand  in.  You  will  want  some 
form  of  a  sapport.  A  flat  hnM  soxf aoe,  with  a 
hols  f6r  the  stem  to  come  np  in,  will  snggest  itaelf, 
and  a  you  let  a  tube  of  bnss  into  this  hole,  cut  off 
flash  witii  the  tnzlaoa,  that  will  keep  the  stem  up- 
light ;  and,  again,  if  ]^u  had  a  flnely-oot  screw  to 
ite  in  thahottom  of  tins  tube,  and  push  up  the  stem 
hj  a  veiy,  ynrj  small  amount  eaeh  time  that  you 
took  off  a  SBotion,  you  would  have  a  simple  form  of 
Motion  aaohine  that  is  quite  good  enough  to  make 
good  saoiions  of  stems,  with  patiscioe,  care,  and  a 
fittla  pcaetaee  (see  dtotch).  The  main  point  is  to 
have  a  suffieient  number  of  tons  to  the  inch,  and 
to  lia?e  the  screw  work  steadily.  It  will  alao  be 
nenesBsry  to  jpaok  the  hole,  so  that  the  piece  of  stem 
that  you  put  m  may  be  firm,  and  this  may  be  done 
with  pieces  ol  canot,  of  piUi,  ftc,  wedged  prettf 
tightly.  If  your  jtem  is  a  dry  one,  tou  can  do  it 
by  asuting  up  the  mixture  of  paiafSn  that  is  recom- 
msnded  by  Mr.  DaTis^  and  pouring  that  in  a  wanned 
tube  for  a  mould,  with  the  stem  in  the  midst,  as 
he  described;  but  at  first  you  will  find  it  easier  to 
out  a  cazxot  to  the  shM>e  required,  and  leaye  just 
enough  ^aee  for  the  stem,  by  means  of  two  grooves 
out  in  the  face  of  the  carrot  after  it  has  been  sliced 
in  two.  Witli  such  an  instrument,  which  I  think 
maoT  of  the  readers  of  the  *'  E.M."  would  make 
lor  tjiemsehres.  many  sections  should  be  cut  of  one 
stem,  and  the  oest  of  these  selected.  It  will  be  easy 
to  examine  them  mounted  in  water  between  the 
corer-^ass  and  the  slide,  and  it  will  give  the  learner 
the  useful  practice  of  trying  to  get  the  section  free, 
from  air-bubbles  and  the  oover-glass  successfully  on 
it  without  admitting  air  or  spoiling  the  section, 
which  wiU  be  useful  when  he  deals  with  other 
fluids  and  valuable  thinner  sections. 

I  have  myself  out  many  sections  of  the  stems  of 
moot  common  trees  and  shrubs  at  the  age  of  one 
year  or  thereabouts,  and  I  think  that  anyone  who 
oould  command  such  an  instrument  as  I  describe 
would  be  able  to  cut  sections  of  stems  that  would 
xepay  him  by  their  interest  when  stained ;  and  most 
OS  toe  harder  of  these  could  be  mounted  per- 
manently with  but  little  trouble,  in  a  manner  that 
X  would  describe,  if  it  were  wished,  in  a  seoond 
letter,  and  which  has  the  advantage  of  allowing  a 
variety  of  kinds  to  be  collected  ana  mounted  under 
one  simple  plan  of  treatment  that  may  be  more  or 
less  penected;  and,  whether  or  no  the  student 
passes  on  to  more  complicated  mountings,  it  has  its 
results,  so  far  as  thtsw  go,  left  in  a  permanent  form, 
which  is  pretty  and  tnteresting.  Instead  of  having 
a  serew  to  raise  the  stem  in  the  tobe  of  the  section 
cutter,  this  can  be  done  by  means  of  a  wedge,  or 
bofii  methods  may  be  com bined,  while  the  instru- 
ment itself  can  be  purdiased  of  nM>8t  opticians,  in 
some  form,  for  a  few  shillings. 

ShankUn,  I.W.,  Oct.  23.  H.  Q.  Dixon. 


SCAaiO  SQUABBS. 

[32882.1— Bbfobx  you  put  the  closure  on  this 
suDject  I  nave  been  aaked  to  send  you  some  account 
of  a  new  way  of  making  even  squares,  which  does 
not  require  any  previous  knowledge  of  magic 
squares,  and  which,  too,  is  equally  applicable  to 
both  evenly-even  and  oddly-even  roots.  In  the 
method  recentlyexplained  in  these  columns  by  Mr. 
Cram  and  Dr.  Wilus,  after  the  skeleton  has  been 
lamed,  its  four  Icompartments  have  to  be  super- 
imposed with  magic  squares  of  half  the  root— that 
is,  we  have  to  use  four  squares  of  3  to  make  a  6- 
squaze,  four  squares  of  4  to  make  an  8-square,  and 
BO  on.  This  implies  a  previous  knowledge  of  how 
to  make  the  smaller  squares.  Mr.  Cram  sunetted 
to  me  that  the  small  magic  squares  might  m  dis- 
pensed with,  and  natural  squares  substitoted  for 
them.  A  "  natural  *'  square  is  simply  the  numbers 
arranged  in  natural  or  consecutive  order. 
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Fio.  1. 

The  above  figure  shows  the  **  aspects  "  that  the 
tour  natural  squares  must  take  in  order  that  the 
summation  of  the  complete  square  shall  be  correct, 
and  needs  no  further  explanation.    The  skeleton 

Suare  with  which  it  is  superimposed  must  be  sudi 
at  its  second,  third,  and  fourth  quarters  may  be 
tuned  into  the  same  aspects  relatively  to  the  first, 
as  the  second,  third,  and  fourth  in  Fig.  1  above  are 
m  relation  to  its  first  quarter,  without  destroying 


its  magicality.  The  way  of  maldng  such  skeleton 
squares  is^  to  make  a  skeleton  of  quartets,  as 
described  in  my  letter  of  Oct.  9,  and  to  disperse 
the  numbers  in  the  order  1,  3^  5, 2,  4,  6  (and  not  in 
the  order  marked  round  the  diagram  in  tnat  letter). 
The  resulting  square  is  to  be  superimposed  with 
four  natural  squares,  all  with  the  same  aspect ;  and 
then,  on  toning  the  2nd,  3rd,  and  4th  quarters  of 
the  combined  square  into  the  aspects  indicated  in 
Fig.  1  above,  the  magic  square  is  formed. 

It  is  not  even  essential  that  natural  squares 
shall  be  used.  A  very  great  number  of  variations 
are  possible  by  using  any  square  that  possesses  the 
same  complementaiiness  of  numben  that  the 
natural  square  has.  This  requireo  a  slight  expla- 
nation. In  the  natural  square  of  3— e.g.,  all  paixs 
of  numbers  adding  10  are  complementary— e.g., 
3  and  7,  and  2  and  8.  Accordingly,  we  may 
transpose  these  pairs  bv  putting  the  3  and  7  into 
the  cells  occupied  by  the  2  ana  8,  with  or  without 
first  transposmg  the  3  and  7.  or  the  2  and  8,  or 
both.  Hence,  every  two  paus  of  complementary 
numbers  may  be  transposed  in  eight  wa^rs,  three 
pairs  in  forty-eight  ways,  and  so  on,  fi  pain  being 
capable  of  |ji^x  2"  transpositions.    When  the  root 

of  the  square  is  high,  it  is  obvious  that  the  number 
of  variations  becomes  very  great. 

Before  oondnding,  it  may  be  interesting  to 
observe  that  there  is  another  use  to  which  natural 
squares  may  be  put  in  the  formation  of  large  magic 
squares;  but  want  of  room  will  not  allow  me  to 
give  much  more  than  a  hint.  If  the  natural  square 
of  4  be  divided  into  ite  four  quarters,  each  of  these 
may  be  substituted,  under  certain  drcumstanoe,  for 
1,  2,  3,  4  in.the  quartets— 
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1 

doneby  penuing  the  recent  letterj  of  Mr.  Cam 


andDr 
New  Atheneeum  Club. 


T.  8.  Barrett. 
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tor  4,  and  so  on. 
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Let  Fig.  2  be  the  model  for  constructing  a  12- 
square.  Substituting  the  natural  square  of  4  tor 
each  quartet,  as  just  hinted  at,  we  get  the  follow- 
ing skeleton  square  :— 


[32883.1— iNGLoaxD  I  send  you  a  ma^  sqosrs  of 
64  cells.  The  sum  of  the  numbers  m  each  row, 
column  and  diagonal,  is  260.  The  square  itsdf  qbd 
be  divided  into  16  squares,  or  into  16  oUongi,  ss 
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shown  by  thick  Unes  in  Figs.  1  and  2,  the  som  io 
each  bemg  130,  or  ^^th  of  2,080,  the  totsl  smo. 
Other  groups  of  four  numbers  can  be  found  in  thif 
square. 

The  method  which  I  adopted  to  arrive  at  this 
result  I  will  try  to  make  dear  by  referring  te  Hfg. 
3,  trusting  I  shall  not  be  oocupymg  too  much  of 
your  space. 

Divide  the  total  sum— vis.,  2,080.  by  the  total 
number  of  squares,  the  quotient  is  32).  Subtaot 
32i  from  64,  63.  62,  &c.,  to  33,  and  insert  tbB 
resolte  successively  in  the  rows  1,  2,  3.  4,  and  ooiit 
the  signs.  They  will  appear  as  31^,  30^1  &o.  The 
sum  total  of  the  numbers  in  the  4th  row  is  32.   By 
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This  may  be  superimposed,  as  it  stands,  with  the 
ries  16  (0, 1,  2  .  .  .  8),  each  number  repeated  16 
times  in  the  same  compartment,  and  arranged  in 
the  usual  way  as  a  3-iiquare  ^  or  the  numbers  mav 
be  dispersed,  either  singly,  m  the  order  1,  5,  9,  2, 
6, 10,  3,  7, 11,  4,  8. 12  m  both  rows  and  columns, 
or  in  quartete,  in  the  order  1,  3,  5,  2,  4,  6,  which, 
cell  bv  cell,  is  the  order  1,  2,  5,  6,  9,  10,  3,  4,  7,  8, 
11,  12.  In«the  case  of  the  former  dispersion,  we 
get  a  ^eleton  of  16  compartments,  capable  of  being 
superimposed  with  16  squares  of  3;  and  in  the 
laUer  one  of  four  oompartmente,  capable  of  being 
superimpooed  with  4  squares  of  6.  I  do  not  give 
examples  of  these  dinpersions,  as  my  letter  ii  long 
enou^  already ;  but  the  reader  who  cares  to  follow 
up  the  matter  will  be  able  to  understand  how  it  is 


symmetry  we  want  four  of  these  to  be  negatiro  oa^ 
«  16,  and  four  positive.  This  is  possiHo^  for  i, 
2i,  5i,  7i  added  to^er  make  16.  Those,  ttso, 
most  be  either  positive  or  negative.  Suppose  vsa 
positive.  Then  the  numbers  1  j^,  3^,  4^,  6i  sbotfd 
be  negative,  as  shown,  in  order  to  make  the  total  of 
the  row  sero,  as  it  should  be,  and  simihvly  0 
regard  to  the  rows  1,  2,  3. 

To  form  the  rows  5,  6,  7,  8,  make  the  Bumbff<fl> 
row  5  the  same  as  in  4,  but  in  the  reverse  ordtf » 
and  the  same  with  6  and  3,  7  and  2.  8  and  1. 

To  settle  finaUy  the  signs,  if  we  take  coltmnlLS? 
sum  of  the  figures  themselves  is  128.  By  ^yoiBw 
f our  of  these  are  required  to  be  plus  and  four  BUBOit 

and  each  set  «  64.    This  is  possible,  for  31  IJti 

8|,  16i  added  m  64.    These  should  ba  takaa  d<o» 
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6 
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-14J 

+15i 
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+18i 
-26^ 

-19i 
+27i 

+21i 
-29i 

-221 
+  30i 

+23i 

8 

-24i 

-31i| 

Fia.  3. 


•BplotoraUmiiioa.  AMomA  them  all  plus.  Then 
234,  15i,  I,  24|  ahonld  be  ftU  miniia  (In  order  to 
make  tM  total  ol  cdamn  zero  as  it  ahoiud  be),  and 
tilMaefitin  with  the  aigxiB  pievionaly  aMomed  in  the 
flnt  lorn  rows. 

Having  thus  fixed  the  signs  of  the  first  four  rows 
•ad  of  the  first  column,  the  signs  of  the  remaining 
flnmbeis  of  the  aquare  must  be  taken  as  the  qp- 
potaU  of  the  same  numben  in  rows  1,  2,  3,  4.  aj 
adding  32}  to  each  number,  we  get  the  mag& 
iqnare. 

As  the  numbers  in  Figs.  1  or  2  appear  to  be 
lynmetdcally  placed,  I  think  a  rule  (3  required) 
sngfat  be  deduced  for  writing  them  down  at  once, 
tontaiendng  with  the  number  1. 

I  akionld  mention  that  the  due  to  the  aboTe  aquare 
¥11  got  by  operating  on  and  sUghUy  transposug  a 
known  symmetrical  arrangement  of  a  four  square. 

Mr.  Barrett,  in  hU  letter  (32798),  intimates  it 
wooJd  be  inteoresting  to  explain  constmetion  of 
6  iquare  in  32765.  I  may  state  I  knew  of  nothing 
to  guide  me  except  that  in  Fig.  2  of  that  letter  the 
mm  of  each  r*w  and  of  es«h  column  should  be 
SOD,  and  the  rows  be  made  to  follow,  if  possible, 
k  xewse  order,  and  with  opposite  signs  In  the 
Buner  riiown.  The  remainder  of  proceai  in  form- 
ii^Fig.  2  waa  made  by  triaL  The  square  Ilg.  1 
WIS  then  obtained  from  Fig.  2  by  adding  18f  to 
Cidi  number.        J.  H.  Trosoott,  F.B.8.K.A. 


KAQIO  SaXTABES. 

[32S84.]— Aa' ao  much  interest  seems  to  be  taken 
is  micic  aquares  at  present,  permit  me  to  state  that 

E>baSly  the  laigest  magic  aquare  in  existenoe,  or 
U  has  ever  becm  constructed,  is  in  the  posseasion 
oltbs  Hartley  Institution  at  Southampton. 

It  ooaprissfl  the  numbera  1  to  1,024,  in  32  lines 
tad  oohunns,  and  two  diagonals,  summing  up  16,400 
each  way,  and  was  composed  by  my  eldest  son, 
Willism  Stuartj  and  by  him  preaented  to  the 
Hartley  Inatitotion  in  October  last  year,  he  being 
tfcttsttime  just  turned  17.     Wm.  H.  Danlela. 


[32885.]— Tbb  aquare  of  eight  given  by  W.  H. 
(Mm,  A.M.I.C.E.  (letter  32797),  may  be  deriTed 
>f  a  few  transpoaitions  from*one  formed  "bj  the 
fcOowisgrule: — 

.  FUm  in  the  eight  rowa  of  the  square,  alternately 
ffldiiBctand  rererae  order,  the  first  64  consecutive 
Mabcrs.  Then  reverae  in  the  upper  half  of  the 
i^aszsthe  aeveral  pairs  of  oonaeoutiTe  columns,  so 
M  to  obtain  the  following   preliminary  arrange- 

aabheedd 


a 
h 

2 
15* 

1* 
16 

4 

13* 

3* 
14 

19 
30* 

6 
11* 

6* 
12 

8* 
9 

24* 
25* 

7 
10* 

23 
26 

c 
d 

18 
31* 

33 

48 

17* 
32 

34 
47 

20* 
29 

35 

46 

22 
27* 

21* 
28 

38 
43 

54 
59 

36 
45 

37 
44 

53 

60 

39 
42 

55 

58 

40 
41 

56 
57 

** 

d 

1 

49 
64 

50 
63 

51 
62 

52 
61 

U  saeh  oolumn  and  diagonal  we  have  already 

llsaoonalaam  of  260.    To  make  the  sum  normal 

ft  M^  row  we  have  only  to  exchange  one  number 

■jtwot  the  pairs  of  columns  marked  0,  6,  0,  <f, 

Wtte number  TertioaUy  below  it  in  the  opnosite 

X^\m%  marked  with  the  same  marginal  letter. 

una,  we  may  exchange  either  2  and  64,  or  1  and 

*Mad  m  the  aameiow  either  4  and  62  or  3  and  61, 

3Mwith6aiid  60 or  5  and  59,  and  finaUyS 

2^MQr7with67.    In  order,  however,  to  retain 

£«>M  anm  in  the  diaflonala,  we  must  either 

2^<uuibei»  which  lie  in  the  diagcmals  in 

g?  tte  rows  «*  unchanged,  or  we  must  change 

•^bQth,a»l Aesame  with  the  iQWs^Tlf 

^*<*ttge  aa  iD&aM  w  the  above  pnUawnary 


arrangement,  we  obtaih  the  foUowinff  magic  square, 
in  which  complements  are  adjacent  uiroughout. 

a       a'     h     b'      e      e      d     ^ 


2 
49 

IT 
33 

63 
16 

47 
32 
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51 

46 
29 

35 

20 

13 
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61 
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45 
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53 
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39 
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56 
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26 
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37 
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44 
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43 
28 
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48 

15 
64 
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50 
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25 
24 

40 

41 

55 

8 
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57 
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h 
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d 

dr 


The  reader  vrill  see  thai  by  varying  the  mode  of 
na^iring  the  exchanges  and  by  transposing  the  rows 
and  oolnmns  the  above  may  be  made  to  asaume 
32>  X  8  x  6  X  4,  different  shapes.  One  such  teans- 
f  ormation  is  here  given  with  complements  opposite 
each  other  in  the  rows.  The  marginal  letters 
erolain  the  changes  in  the  order  of  the  rows  and 
columns. 


e 

V 
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dr 
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27 

37 
11 

53 
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60 
22 
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61 
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19 
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58 

34 

32 
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16 
63 

31 

33 

15 

49 
2 

64 
18 

48 

40 

35 

38 

28 
54 

12 

59 

5 

43 

21 

If 
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26 
10 

29 
13 

a' 

a 

56 

7 

IT 

23 

41 

51 
4 

62 
46 

lo* 

d" 
b 

8 
42 

1 
47 

17 

1 

45 

24 

This  method  of  forming  a  preliminary  arrange- 
ment (which  may  be  sLamariy  treated)  is  only  one 
of  a  vast  number  (— ).  The  readers  mav,  for 
example,  form  a  aquare  from  either  of  the  following 
b^  making  the  indicated  exdnanges,  or  others  which 
will  readi^  suggest  themaelves. 
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14* 
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11 
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28 
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45 
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42 
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,63  64 

In  this  last  square  the  conseoutiye  order  diaappears. 
The  first  row  contains  the  series  1 .2 . .  8,  and  the 
third  the  series  17 .  18 . .  24  arranged  at  random. 
The  second  row  is  formed  from  the  first,  and  the 
fourth  from  the  third,  by  adding  8  to  each  number 
and  reTersing  the  order.  The  four  lower  rows 
oontain  the  complements  of  the  numbers  in  the 
upper  rows  in  reverae  order.  In  the  finished  square, 
oompkansntB  axe  obliquely  opposite. 

J.  WilUi. 


[32886.]— Ths  suggestion  relating  to  the  forma- 
tion of  even  magic  squares  oommunicated  by  ICr. 
Barrett  (Sept.  10)  contained  only  one  of  two  lead- 
ing ideas  I  had  intended  to  cony^.  One  referred 
to  the  mode  of  constructing  the  skeleton  composed 

of  the  four  numben— 0,  ^,  ^,  ~  x3.  Theotfaec 

4      2      4 

referred  to  the  method  of  ooostructing  the  skelefam 

oompoeed,  in  each  of  its  four  quarters,  of  the 

numbers  1  to  ^.    The  latter,  owing,  probably,  to 

obscoxity  in  my  explanation  of  the  meaning  of  the 
tenn  "complementary  square,"  was  not  communi- 
cated by  lu.  Barrett.  The  mode  of  constructing 
the  first  skeleton  waa  mainly  devised  to  render 
poasihle  the  substltutton  of  oomplementarr  squarsi 
zor  magio  squares  in  the  four  quarters  of  tneseeoiid 
skeleton,  and  thus  secure  unilonni^  in  the  node 
of  constmoting  ''even"  and  '*^evenly-even'* 
squares,  and  furnish  a  method  whieh  would  be 
uniyersal  for  all  even  numbers  exceeding  2,  and 
independent  of  any  such  rules  as  would  be  required 
in  the  construotioB  of  nunor  magic  aquarsa. 

By  '*  complementary  square  "  is  meant  a  square 
in  which  both  numbers  of  each  complementary 
pair  are  equidistant  from  the  centre  of  the  square, 
and  connected,  as  it  were,  bv  a  straight  line  orawn 
through  it  (the  centre),  llie  natural  square  is  a 
oompiementary  square,  and,  still  keeping  by  the 
root  6,  it  is  now  used  for  illustration : — 
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Fzo.  2. 


In  Fig.  1,  four  identical  oompiementary  squarsi 
of  the  root  3  are  used  as  second  skeleton,  their 
relative  positions  in  the  four  quarters  of  the  square 
bdng  inoioated  by  Fi^  2. 

The  number  of  poanUe  variations  in  the  anaosm- 
ment  thus  of  the  nnmbexa  in  each  quartsr,  and  for 
any  root,  would  be : — 

^   (1  .  2  .  3  . . .  Jt)  X  2* 


where,  the  minor  square  being  even,  x 


and, 


being  odd,  x  m 


««— I 


the  root  of  the  mnor  square 


being  here  represented  b^  n. 

Previous  to  superposition  on  the  above  skeleton, 
each  number  in  Mr.  Barrett's  skeleton  has  to  be 
diminished  by  1  and  multiplied  by  9.  A  similar 
skeleton,  thus  adjusted,  would  stand,  as  in  Fig.  3. 
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Headers  are  referred  to  his  letter  for  the  manner  of 
consfarudaon.  The  construction,  however,  mi^t  be 
effected  with  one  operation ;  but  this  is  a  detaQ. 

J.  a 


STAND  PHOTOaSAPEIO  BlffUkBOB- 


[82887.]— ^I^'BBBB  is  a  manner  of  enlarging  which, 
of  course,  is  in  no  wise  comparable  mth  ttie 
bromide  procesa,  but,  neyertheless,  is  capable  (^ 
affording,  if  not  a  means  of  admiration,  certainly 
of  amusement. 

The  proceas,  which  is  yery  aimple,  is  as  fbllows  :— 
By  means  of  a  magic-laniem  tnrcrw  an  image  of 
the  nentive,  preferably  a  portrait,  upon  a  screen, 
and,  (»  course,  accurately  focus  the  aame.  Now 
pin  with  fbur  drawing-pins  a  sheet  of  paper  upon 
ue  Boreen,  preferably  of  a  yellowish  or  neutral 
tint,  and  with  a  camel-hair  brush  commence  with 
a  weak  aolution  of  Indian  ink  to  wash  over  the 
whole  of  the  illuminated  space ;  afterwards  witii  a 
Bomewhat  stronger  solution  go  oyer  the  half-tones, 
finally  finishing  up  the  high  lighta  with  a  solution 
of  much  darker  hue.  What  should  be  aimed  at  In 
tiie  picture  is  the  production  oi  an  equal  tint  aU 
over  the  sheet,  so  .that  no  image  or  irregularity  is 
discenible.  This  scrupulously  oanied  out  would, 
{t  is  plain,  rwolt  in  a  perfect  enlargement    It  is 
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Borpiiamg,  howeyer,  in  what  a  abort  time  (nj  ten 
minates)  a  penon  totally  devoid  of  artistic  capa- 
bilities can  produce  a  portrait,  the  trathfulnem  of 
whidi  ii  irreeifltible.  We  all  know  how  diffionlt  it 
ifl  to  draw  the  aketdiof  a  person's  iaoe  in  which  is 
any  raal  expression  at  all,  let  alone  the  ooneot  one ; 
hut  by  this  process,  which  is  no  more  difficult  than 
the  copying  of  piotores  by  means  of  a  child's  trans- 
parent slate,  a  positive  and  immediately  recognisable 
portrait  can  be  nroduced.  It  need  hardly  be  said 
that  it  is  well  to  nave  two  different- sised  brashes, 
the  larger  for  the  washes,  and  the  smaller  for  de- 
tails. Albert  B.  Bennett. 


0ATaX7T   70B   CL00K8. 

[32888.]—Iv  the  articles  on  Glockmaking  which 
have  appeared  in  your  journal  lately  I  notice  that 
oa^t  is  recommended  for  weight-eoxds,  &c. 
This,  from  my  experience,  does  not  seem  a  good 
material. 

When  I  was  in  India  I  had  a  Vienna  regulator, 
which  went  very  well  indeed  until  the  rains  came 
on,  when  it  stopped,  and,  though  cleaned  and  oiled, 
it  still  refused  to  go.  At  last  it  struck  me  that  the 
catgut  might  be  at  fault,  so  I  dried  and  oiled  it : 
then  the  dock  went  all  ri^^t. 

It  seems  to  me  that  with  damp  catgut  becomes,  to 
a  certain  extent,  elastic,  and  at  each  beat  the  pull  of 
the  weight  was  taken  up  by  the  elastid^  of  the 
oatffut  mstead  of  being  communicated  to  tne  clock, 
as  toouch,  in  fact,  the  weight  weie  hviging  by  an 
indiarubber  string.  Kow,  if  this  were  sufficient  in 
India  to  stop  the  clock,  there  must,  one  would 
think,  always  be  some  effect  in  damp  weather 
here  enough  to  cause  the  pull  of  the  wdght  to 
vaiy  somewnat. 

Ab  soon  as  I  could  get  it,  I  substituted  fisher- 
man's gimp  for  the  catgut.  After  that,  the  damp 
made  no  difference  to  the  dock. 

I  do  not  know  how  gimp  would  answer  in  place 
of  catgut  for  the  spring  fusee  dock  described ;  but 
I  dioud  advise  anyone  who  does  not  care  to  buy 
ohains  to  try  it.  It  is  immensdy  strong,  and  would 
not  be  so  liable  to  chafe  and  cut  as  catgut,  and  it  is 
cheap.  Qtmp. 

TBOHNIOAL  QAS  ANAJLY8I8. 

1.32889.]— SoxB  time  ago  the  writer  presented  a 
review  of  researches  made  by  many  chemists  on 
improvements  in  analvtical  processes  employed  in 

Ss  analysis.  Since  then  Profs.  Lunge  and  Iiewes 
ve  made  valuable  contributions  to  the  subject, 
whidi  may  be  of  interest  to  many  readers  of  the 
"  B.  M." 

^Examination  of  Furitet  Burner  Oases,— In  the 
manufacture  of  sulphuric  add.  it  is  important  to 
test  the  gases  coming  from  the  Pyrites  burners. 
This  has  usually  hm  done  by  ascertaining  the 
volume  of  ^as  required  to  decolorise  a  definite 
quantity  of  iodine  representing  a  definite  quanti^ 
of  SO,.  This,  as  was  well  known,  is  not  very  satis- 
factory, because  the  gases  contain  SO,.  Prof. 
Lunge  has,  therefore,  proposed  to  pass  the  gases 
through  stflbdard  caustic  sooa,  usins  pnenolphthalein 
as  indicator,  which  indicates  neutrality  at  tiSe  forma- 
tion of  Na,80g.  Further  details  aresiven  in  the 
Journal  Society  Chemieallndustry  for  iHov.,  1890. 

Estimation  of  SOi  and  SIT^  in  the  Chance  Froeess. 
—Mr.  Crowther,  of  Messrs.  Ohance,  uses  the 
peroxide  process.  He  passes  the  naes  through 
standard  iodine  and  hydrogen  peroxide,  when 

1      H,0,  f  SO,  »  HjSO. 
^'    H,0,  +  SH,  -  2H,0 -h  S 

Then,  by  titrating  by  standard  soda,  we  get  the 
sulphur  dioxide.    The  reactions  with  iodine  are— 

n      HJS-r2I  =  2HI  +  S 

^'     SOa  +  21  +  2h,0  -  2HI  +  H^SO^ 

In  this  way  we  get  the  sulphur  in  two  forms ;  by 
substituting  that  in  1  we  get  the  SH,. 

Chamber  Exits, — Chamber  exits  are  usually  tested 
for  addity,  and  occadonidlv  for  nitric  oxide.  This 
is  done  by  passing  the  gas  tnrough  a  sulphuric  add 
solution  of  potassium  permanganate :  suffice  it  to 
say  that  no  better  metnod  has  been  found  for  this 
purpose,  the  chief  improvement  being  in  the  use 
of  absorption  apparatus,  those  of  Emmerling  and 
Mayers  being  preferred,  the  former  having  been  in 
use  for  a  long  time  in  my  laboratory,  with  the  most 
excellent  results ;  it  may  be  used  very  wdl  in  place 
of  the  usual  tube  for  estimating  Mnmnnift  jn  ooal- 
ffas.  The  distingmshed  author  of  the  handbook  on 
Sulphuric  Aoid  and  Alkali  has  also  rendeied  great 
service  l>y  his  improvement  of  the  gas  volumetric 
processes  of  estimating  "bleach"  manganese  ore, 
so.,  and  by  the  introduction  of  his  apparatus  for 
reducing  the  gases  to  N.T.P.  Prof.  Y.  B.  Lewes, 
in  a  paper  before  the  London  Section,  Sodety 
Chemical  Industry,  reviewed  existing  methods  for 
the  separation  of  a  mixture  such  as  CO,  CO,,  0„ 
CnH^nCH^N,  and  has  shown  that  the  estimation, 
the  correct  estimation  of  even  the  shn^er  gases,  is 
not  so  easy  as  is  generally  supposed,  l^tol.  Lewes 
also  tried  new  absorbents,  such  as  alcohol  and 
parafKn,  for  CNH^.  Prof.  Lewes's  results  have 
shown    the  following    is    the    best    method  of 


procedure:  CO,  and  SH,  are  absorbed  by  50 per 
cent.  NaOf,  allowing  ten  minutes  for  absorption. 
Oxygen  is  absorbed  by  alkaline  pyro.,  which  must 
not  be  too  new  or  too  old,  nor  it  must  not  be  em- 
ployed too  often.  Unsaturated  hydrocarbons  must 
now  be  absorbed  ')aj  bromine  in  potassic  bromide, 
allowing  15  minutes.  Carbon  monoxide  is  absorbed 
by  add  CujClf,  which  must  not  be  used  too  often, 
and  15  minutes  must  be  allowed.  The  saturated 
hydrocarbons  must  now  be  partly  absorbed  by  para- 
ffin oil,  and  the  remainder  tnen  exploded  with  excess 
of  oxygen.  The  gases  then  submitted  to  absorption 
by  oaiutio  soda,  and  then  pyrogallate,  whence  the 
marsh-gas,  and  by  difference  the  nitrogen,  is 
found.  Prof.  Lewes  takes  another  portion  of 
gas  and  explodes  \ij  the  spark  after  mizturowith 
oxygen,  then  submitting  to  the  action  of  caustic 
potMh  and  pyrogallate.  whidi  gives  the  nitro^ 
— a  very  important  factor  in  coal-^as— and  which 
analyses  aro  often  found  containing  nitrogen, 
whidi  cannot  posdbly  be  present^  and  which  is 
due  to  faulbr  methods  of  analysis.  Whilst  not 
urseing  with  all  Prof.  Lewes's  oondusions, 
thanks  aro  due  to  him  for  calling  attention  to 
this  subject,  and  still  moro  for  formulating  a 
sdieme  for  the  estimation  of  oarbon  monoxide  in 
gaaeous  mixtures.  I  have  for  a  long  time  employed 
palladium  asbestos  for  burning  CO  and  hjjrdrogen. 
and  believe  that  nothing  better  can  be  desired,  and 
if  coupled  with  the  usual  absorption  methods,  is 
nearly  all  that  can  be  desired.  However,  a  good 
method  for  the  estimation  of  benzine  vapour  in 
mixture  with  gases  is  still  a  dedderatum. 

J.  A.  Wilflon. 
Tottington  Mills,  near  Bury,  Oct.  26. 


SEFLIES  TO  QUERIES. 

•  ♦• 

%*  In  their  answers,  Correspondents  are  respect^ 
fuUy  requested  to  mention,  in  each  instaike,  the  title 
and  number  of  the  query  asked, 

£74424  and  75328.1— Kldland  Bngines.— No. 
I87O  is  one  of  the  Miuland  Company's  fine  new  dass 
of  express  engines,  built  at  Derby  from  the  designs 
of  Mr.  S.  W.  Johnson,  and  employed  to  work  the 
most  important  main-line  traffic.  No.  1870  is 
similar  to  No.  1853,  whidi  was  sent  to  the  Paris 
Exhibition  of  1889,  and  which  has  been  illustrated 
in  your  columns.  Clexxnt  B.  STBsrroir. 

[75000.]— Amerioan  Organ.— The  "Practical 
Organ  Builder  "  seems  to  wish  to  hide  his  roply  to 
my  question  as  to  whero  those  shilling-a-set  ^let- 


set  springs  an  used  in  the  "best  American-made 
organs,"  and  I  can  only  roply  that  they  aro  not. 
The  oost  of  manufacturo  may  be  only  a  shilling ;  but 
a  set  of  61  good  pallet-springs  cannot  be  bought  for 
a  shilling  rotail,  and  the  stawment  made  shows  how 
mudi  practical  knowledge  this  organ -builder  has. 
He  can  easily  settle  the  matter  by  offering  to  supply 
them  at  the  price.    That  would  be  condusive. 

EnsNNS. 

[75273.]— Amerioan  Orffan.— See  roply  to 
query  No.  75705,  in  this  week's  issue. 

PiuonGAL  Oboan  Buildsb. 

[75276.]— Oarboniaing  Wool.— As  one  who  has 
duriiig  the  past  few  years  had  numerous  oppor- 
tunities of  thoroughly  studying  the  various  pro- 
cesses now  canied  on  by  large  nook  dealers  for  the 
carbonising  of  wool,  rags,  &c.,  and  judging  of  their 
merits  in  a  commercial  point  of  view,  I  diould 
strongly  advise  "  Fibro  "  to  write  to  J.  Blingworth, 
flock  manufacturer,  Whitdee,  Batley,  Yorkshire, 
who  would  undoubtedly  put  him  in  ttie  right 
way  to  accomplish  his  object  in  a  satisfactory 
maimer,  and  would  show  him,  if  neceesary, 
his  latest  patented  madune  in  operation. 
I  may  add  that  the  materials  to  be  carbonised, 
raffs,  wool,  woollen  waste,  &c.,  which  may  contain 
cotton-seeds,  straw,  or  any  other  vegetable  matter, 
aro  fed  into  his  machine,  and  an  carried  forward 
\ij  mechanism  through  the  apparatus,  during  which 
time  they  aro  being  thoroughlv  im|negnated  with 
an  add  gas,  which  destroys  all  vegetable  matter, 
leaving  the  animal  fibres  practically  uninjured. 
The  mechanism  of  the  machine  is  automatic  and 
continuous,  and  may  be  so  regulated  that  the 
material  to  be  carbonised  can  be  passed  through 
the  machine  in  any  given  time.  H.  L« 

[75353.]— Betouohing.  —  This  querist  should 
read  Johnson's  "Art  of  Betouohing"  (Marion), 
and  try  what  he  can  do  by  rubbmg  over  fine 
pumice  powder ;  but  if  he  must  have  a  "  medium," 
it  IS  better  to  buy  those  sold  \ff  the  dealers. 

Stub. 

[75355.]— GNdanty  Shows.— I  do  not  think 
there  is  any  book,  cheap  or  otherwise,  devoted  to 
the  manufacturo  of  figures  for  galantv  shows,  but 
thero  is  some  information  about  inem  in  back 
volumes.    The  figures  might  be  cut  out  of  thin 


brass  or  tin-plate  as  easQy  as  out  of  cardboard ;  but 
perhaps  some  render  knows  of  a  deicriptiva  artids 
on  the  subject.  M.  T. 

[75366.]— Deoompoaitloii  of  Iron  and  Stsd. 
—Iron  decomposes  moro  rapidly  than  sted  sooord- 
ing  to  thdr  respective  qualities.  Sted  is  rssUr 
iron ;  out  ndther  cast  iron  nor  wrought  iron  iBlts8^ 
and  sted  itself  varies.  J.  L.  B. 

[75370.]— Tainted  Bear.— The  beer  csa  b» 
filtered  and  bottled  off  with  a  grain  or  two  of  xsoi 
in  eadi  bottle,  and  after  standmg  some  tims  will 
probably  lose  the  "musty"  taste;  butiithst 
really  due  to  a  tap  imperfectly  deaned,  and  not  t» 
the  beer  itself  P  A  Cxllaucav. 

[75375.]— StraaborflT  Turpentine.  —  ProbsUy 
it  IS  only  another  name  for  Venice  tuipsniiDS,  or, 
perhaps,  Bordeaux  turpentine.  Turpsntine.  so  fv 
as  its  name  goes,  is  rather  an  indefinite  ^usatitj,  •• 
it  is  distilled  from  the  oleo-resins  of  various  spsdn 
of  Pinus,  Pioea,  Abies,  and  Larix,  and  variss  witt 
thdr  peculiarities  and  the  methods  of  preparatkn. 

S.  B. 

[75377.]— Oaa  Oenarator.— There  are  msaj 
forms  of  this,  the  general  prindple  bdng  that  ur 
is  blown  through  a  chamber  containing  henw)Kns 
or  gasoline,  the  evaporating  surfkce  of  which  ii 
increased  by  filling  the  chamber  with  doth  Maenn, 
lumps  of  pumice,  or  other  equivalent  metboda  His 
blowers  used  aro  similar  to  gas-meters,  the  odj 
practical  difference  bdng  that  the  drum  of  tu 
meter  is  driven  by  a  weight  and  pulley.        999. 

[75383.]— Water-Motor.  — Any  of  the  smill 
water-motors  in  the  market  will  suit  Mr.  Wslkar, 
provided  he  has  enough  pressure  in  his  supply.  Hs 
says  "a  very  fair  pressure,"  but  that  is  mdsfiaita 
He  can  find  suitable  water-motors  illustratsd  ia 
back  volumes.  B.  S.  T. 

[75384.1-Bt6hinff.  —  Copper  plates  osa  bi 
«< etched^  to  the  dmth  (i\in.)  required;  hat  te 
what  purpoee  such  deep  *' eating  away"  osa  be 
wanted  is  a  puzale.  Will  not  engraving  soit  the 
purpose  of  the  querist  who  calls  himsdf  **A 
keader,"  but  can  scarody  have  read  many  nombfln 
of  the  *'B.  M."  ?  A  copper  plate  of  an^  tbiokaM 
can  be  out  right  through  by  means  of  add,  protsd- 
ingthe  ddes  of  the  ^'cut"  with  vanish  sstbi 
work  proceeds  \\vaiCuibimo  ?  Nuv.  Doa. 

[75393.] -SlUoate  of  Soda.— SiUcate  ci  soda 
on  dry  or  porous  substances  dries  readily.  I  tmu 
thero  is  nothing  that  will  hasten  its  drying,  sad  tf 
thero  were,  it  could  scarody  improve  the  au»«> 
which  praotioally  forms  a  sort  of  glaaiy  fil>^^^ 
surfaces  to  which  it  is  applied.  '^ommvHswk  ' 
should  make  experiments  himself ,  as  he  knowi  ou 
own  object,  wmoh  he  carefully  does  not  menuoi 
when  seeking  information.  Perhaps  his  woodwo» 
was  not  dry  itself  when  he  tried  to^'prime"  it  witt 
stUcate  of  soda,  which,  by  the  way,  does  not  rssdilx 
take  to  wood.  Nuir.  Doa. 

[75398.]— »reeain»  Machine.  —  There  sw 
freezing  machines  whidi  wiU  answer  in  Quamu«ap 
or  dsewhero,  but  they  mean  oondderable  ezpsnoi- 
turo  for  plant.  The  querist's  brother  seems  to  hats 
tried  the  ordinary  hand- machines,  and  I  ^^ 
reoommend  him  to  read  up  the  subject  in  vA 
volumes.  Freezing  powden  aro  useful  only  on  w 
small  scale ;  and  idl  the  machines  which  work  oa 
the  small  aoale  aro  rather  expendve  and  trouNe- 
some.  A  rather  costly  plant  must  be  put  down  to 
work  the  freezing  process  with  success  ^  u  ^ 
wanted  to  freeze  sheep  or  other  perishable  10^^^ 


cylinder ^ -.     ^ 

to  fit  it.  Whether  it  will  be  capable  of  pumdng  op 
to  two  tons  on  the  square  inch  remains  to  be  leeni 
and  depends  on  the  •'^prime  mover  "  at  the  outiifli 
end  of  the  handle.  I  think  that  probably  tbs 
querist  could  find  what  he  wants  in  the  articlas  oa 
Modd  Locomotive  Mi^dng,  for  such  a  P^>°>P,  .'^ 
very  small  affair,  though  strongly  made  wmiifl^Ds 
powerful  enough  for  anything,  proTioea 
*<  power  "  is  applied  at  the  pumping  end.  ^^^ 


dis 


[75436.]-NaBik  Sauarea.- I  am  sony  to  ooj- 
fess  that,  inadvertentiy,  I  made  a  careless  Uund* 
in  my  last  reply,  p.  220.  The  smaUest  nwnbtfs  w 
miUdng  a  namk  square  of  10  are  no^  as  I  >^^A  ji 
are,  very  obviously,  the  numbers  1  to  10»^**  A 
substituted  for  10.    And  the  lowest  sumsaation  on 

ik  square  of  10  will,  accordingly,  ^^*a  n 


[75486.1- Haaik  Sqnarea.— I  wonder  to  whj» 
we  are  indebted  for  the  curious  substitution  of  ws 
words  "  the  surface  of  6  "  for  "  the  square  of  e  » 
the  end  of  my  roiply,  p.  226  P  Itwouldbearsw* 
able  slip  f6r  me  to  make,  and  also  a  r^fi^^ 
mimM&g  of  the  oompodtor  (if  I  did  not  "^r.^t 
as  my  MS.  is  always  legible.  "Arithmejw  jj 
surdy  misinformed,  tf  he  fiifaaks  the  word  ''^^ 
may  only  be  appUed  to  n»gic  squaiesoootf^^ 
consecutive  numbers.  Bev.  H.  A.  yfrost,  w"  t^ 
ventor  of  the  word,  did  not  so  lii^  ft,  ■«  ^^  "* 
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■an  tnax  hii  ooDtribntion  on  tha  nibjMt  to  the 
IfMltrl^  Journal  of  MalArmalicn,  in  which  he 
■ita4Uj  mdicttes.  roughl;,  the  method  of  mtkinR 
eiUj-ma  luuik  aquKre*  bj  lUTing  out  *oms  Ot 
tkt  caitnl  uninben  of  ths  progreMio^. 

T.  S.  B. 

t— Naalk  SiiaaTeB. — Am  the  m&gio  mm- 
>  6-iqnue  compowd  ot  the  utiinl 
iMBiim*,  htntinP'ng  with  1,  ii  odd,  uidM  there  are 
UoddODmben  in  Rich  a,  naua,  "Arithmetic," 
Hbtriai  to  UTun  18  nnita  m  e.  •qaue  of  3S  oetla. 
n  H  to  pndnoB  odd  ~ 


ra  u  impoiuble.    lIis 

nu*  vu  tfuik,  eieept  u  to  tiro  oalnnuu,  ona  of 
MA  nunmed  l02  aad  the  other  120.     In  the 


one  perfectly  fquire  scd  the  othar  yerj  mndi  ont 
ot  tqnATa  :  but  if  thii  ii  quite  clekr  no  tti,  then  I 
think  anjODB  who  will  BiTS  the  question  k  little 
rauoning  un  suily  eae  thit  tho  graatai  the  pitch, 


[7*t3fi^-] 


,._-_jd  hj  "  Arithmelio,''  one  of  the 

nhtmiii  [the  third]  sunu  110,  and  the  otker  (the 
■!&]  (iiaa  112,  each  aummfttioD  diffsring  onlj  1 


tharafore  ths  greater  the  inaccnncy,  ftod  the 
nuUai  the  pitch,  tha  more  naar  truth  uiall  ha  ths 
thread  of  tli«  loreir.  Thii  iatecaitaj  in  preu 
tcxeira  Ii  the  reaaon  why  the  lorew*  ot  new  pre— i 
I  xm  beoome  looaa,  becaoae  the  thread  ramaa  np  to 


1 

14     27     3a 

23  1  10 
2      19 

33 

21 

3fi     IS      6 

31     26 

4 

15     26     33 

22  1  12 

26 

34  '  20      8 

3      17 

24 

7       9      13 

30  128 

If  ^annben  IS  and  19  are  mutually  lianipoaad, 

" " —  of  ths  oolomiu  haocnna  nonn^,  aod 

„ ...  _  ^Agonala  in  each  direction  araoorre* 

■Bdhrirpartorbad.  The  aqoars  poaaaaaaa  maor 
wiiDail  point*  of  intereat,  chief  among  them 
k^  that  the  •nnnatloaa  are  alika  of  aUbatchaa 
i  UH  mnntien  lying  between  ths  nma  diagonal 
;mI1«K  and  which  are  oontainad  in  rhamboidal 
ifum  IttTtaig  perpendioular  aldaa.  Than  an  T2 
ladl  afaoaa  in  the  aquare  (repeated  where  ra- 
qiM].  One  half  of  them  enm  166,  and  the 
Mbthalt,  1ST.  Although  I  havealwayi  been  of 
"AiJHuiMtio'a  "  opinion,  ai  regarda  magic  aquaree 
rtiUtreala,  ttiat  they  onght  to  oonsiat  of  con- 
■adfrannmbenfTOm  1  upwarda,  oon»crat«d  (it  I 
Mj  n  qaak)  h  they  have  been  to  theee  aumbers 
ia  IhoMnda  of  yeara ;  itill,  the  tact  cannot  be 
Ipond  tiuJt  tha  Haaik  iquare  of  9,  KiTen  in  the 
onot  edition  of  Um  "  Encydopiedia  Btttannioa," 
tftka  B«T.  A.  H.  Froit,  who,  thoDsh  not  the  in- 
Moratllaaikaqaarea,  yatneverthdeaa  waa  (or  ia 
-li  lu  itill  liTing  ?)  the  author  of  tha  term,  {■  not 
QI I  nanamber  rightly)  compooed  of  conaacntiTe 
MBtdi,  though,  ot  couraa,  it  might  hue  been. 
SUnld  "  Arlthnietic  "  cars  tor  aui£,  I  oould  give 


— — ..  and  middle  eolnmn! 

la  uUitian  to    being  "Noaik,"  it   ia   04-ply," 

lifi;i!?2:''S:* 


-, from  2  npwuda,  whoae  .-u...__^  _a 

ipal  lo  ona  another  tor  alt  oomlnnatunu  contain- 
•ftk*  Maw  number  otnombera.  J.  C. 

JTMS-l-Pwaa  Sorowa.— Ths  mion  that  i_, 
«*di  M  praaa  acrewa  are  fuller  at  tha  bip  than 
B  fte  botbtn,  ia  rather  diffioolt  to  grasp  ;  bat  I 
■ul  flidaaTonr  to  eiplain  the  oania  in  u  pimotit^ 
iMuai  aa  poaaible.    Fint,  aoppoae,  for  exanpl 
■>  tana  a  jitae  of  round  ateal,  and  then  turn 
^1  ol  grooTH  Toond  the  oircamteranoe  of  tl 
*«wiai  parting  tool,  isa  Pig.  1.    Now  it  y< 


"4  rooTee^  A  AA,  and  tlso  calip  tha  ringt  B  B, 
m  •m  And  them  perfectly  aquare.  Secondly, 
J*  ^B»«*  wo  get  another  pieoe  ot  round  atml 
aTiS^SJ?  baton,  but  inataad  of  taming  grooTaa 
*  ^vmmhnnoe,  fuppoM  wa  plana  four  groovee 
"*pi«»of  alad  longitudinally,  withaaquare- 
■^  Wl,  •»  Hg.  2.  Tlow  jon  <aa  *ee  tn  thia 
"^■noat  the  aid  ot  ealipara,  I  mean  by  looking 
!,"^^ri«.  2,  that  yon  can  aee  plainly  ^S 
"^''''wpooTaa  made  by  the  tool  ueperfoDtiy 
U""im  &a  part  OMrtsd  B,  which  I  propose 
^7*™  tte  thread  ot  a  screw,  ia  not  aqnare, 
■■  Nn  BBch  nnaUec  towarda  tha  centre  of  the 
"^UlwinsFiga.  1  and  2  are  the  two  eztr«mee, 


[7SS0T.] — LooomotlTe  Ooloi>Ta.--Sorry  I  am 
unaUe  to  tell  you  what  the  pic^ng-out  and  re- 
llering  ooloiut  of  the  N.L.  Railway  are.  The 
nnmber-plate  (to  the  best  of  my  knowledge)  ia  an 
obloiu  brass  plate,  with  enamel  flgorea  on  it.  The 
relievuig  ooloura  of  the  Q.N.R.  and  N.B.  Haaway 
are  both  winuon  lake,  with  black  and  white  pioking. 
out  linaa.  I  cannot  nj  what  the  oolonrt  ot  the 
other  rallmy  looo*.  are.  R.  S.  Bxuoe. 

[75524.]  —  Americaji  Organ.— On  p.  1S4, 
"Practical  Organ  Boildar"  aaid  that  nnoe  the 
initructiona,  which  give  a  "  good  inmgbt "  into  tha 
method  of  buildinv  an  American  o^an  were 
printed  in  Vol.  XXVI.,  "many  great  and  im- 
portant improTcments  hare  been  made."  I  aaked 
on  p.  204  it  out  friend  cooU  (nve  a  llat  of  the 
patBBti,  and  he  rspliee  on  p.  226  that  ha  ouinot 
"  enter  into  any  naelesa  eontronffty  on  ths  anbjsct 
ot  oert«ln  patented  improTementa."  How  there 
can  be  any  controTcray  abont  the  noniberl  and 
datea  of  patents  I  do  not  know;  but  if  "Practical 
Organ  Builder"  can  Improve  on  thoae  "  Tague 
inl&netiona"  to  which  he  refers,  it  ia,  I  auppoaa, 
qnits  open  to  him  to  do  so,  and  introduce  the 
"many  great  and  important  improTsmsnts"  into 
tha  InstractionB  which  hs  will  no  doubt  write  tor 
the  benefit  of  readers  of  the  "  E.  it." 

[TS563.]— Bofflaterlnr  Rain-Oanrsa.— It  this 
□oerlit  will  turn  to  page  424,  vol.  V.,  ESOUSH 
UxoButia,  hs  wilt  find  an  engraving  of  one  of  the 
beat  revolving  dial-gaugeal  baveeverasen.  Should 
ha  wl^  to  procure  tha  nnmbar,  itia  Aoguet  23rd, 
1867.  An  A.I.E.E. 

J 75^3.]  -^  Aaln  -  O^iasea,  Baoordlng.  — 
'.B.MbLSoc."  has  unoonadoualy  aiplaiaed  why 
I  did  not  include  Yatea'a  or  Crosley'a  (not  CiDaalfly) 
the  artidv  on  "Brit.  Rainfall."  The 
are  on  self-recording  gangea,  and  be  ia 
ootmot  in  aaying  that  thay  are  not  aelf-reoording 
gangaa.  Tarv  few  Croafey  gauges  ever  told  the 
mxa,  and  mileaa  very  carefolly  made  and  attended 
to,  Ihey  are  not  trustworthy.  A  deicripliau  and 
engravmg  of  Yates'a  wu  given  in  McleoraUigicttl 
MagatiHi,  VoL  XI.  (1876)  p.  163. 

O.  J.  Stxoitb. 
[75605.1— Incandeaoent    IJunps.— Yes,  light- 
ing  one  IScp.   lamp  by  hand-paver  ia  about  aa 
much  as  one  man  can  do  ootnfortably. 

E.  H,  Hbadwobth. 


laums  11 


[75310.]- Bleotric  Flra-J 


le  method 

ptatinnm  wire  fcjad  throogb  the  bulb,  and  another 
wiie  inssrted  down  the  atrai.  so  that  the  mercorj 
makes  contact  at  any  denred  tsmpantnre.      Su. 
[76610.]- Blaotilo  Flre-AUrm,- 1  send  sketch 


ot  Bmpte  flra-alarm.  A  ia  glasa 
partly  Oiled  with  marcniy ;  B  and 
nam  wires,  the  one  (B)  fused  int 


tube  with  bulb, 
C  are  two  plati- 
o  bulb,  and  th* 


othar  into  atom ;  eonoeot  with  bell  aa  ahown ;  h 
altering  length  of  wire  C  yon  etui  make  alarm  tc 
ling  at  any  deairad  temperature. 

fUghton.  T.  C.  Skrb. 

[TfiWD.]— Poro*    Pumpa.- An    air    ohtmbtl 


sketch  vrill  make  the  delivery  pnwtioalty 
T.  C.  Sum. 
[7S612.]-IntorMt.— I  doubt  whathar  anyot  tb* 

loubt  wheths 

£150  bean  tnt  lor  thros  months,  S  p.c. . .  £,1  17  6 

£108  „  , 1    7  0 

£67  „  „  „  „  ....    0  16  9 

£23  „  „  „  ,,...,0    6  6 


In  othar  words,  legitimate  6  per  cent,  intereat  onlv 
aomM  to  £4  7a.  9d. ;  but  the  lender  got  £60,  which 
iall-3S6timea  5  per  oenL,  or  vrithin  a  tiiSe  of  67 
per  oent  But  it  will  be  obaarved  that  the  lender 
bad  £40  to  lend  again  at  tha  asms 
[  most  bagreat  to  Justify  such  results. 

[75612.l-Intweat.~Lat  A  be  the  number  ot 
pounds  Ixirrowed,  x  the  nte  ot  interest  (psr  cent, 
per  annum),  n  nomber  of  payment  of  b  pounds, 
each  made  at  >9<ul  periods  of  m  year*,  and  y  the 
amount  which  £l  baoomss  with  intsrest  added  for 
one  period.  Now,  when  the  first  payment  ia  made, 
the  amount  due  is  Ay;  at  the  aecond  payment  tha 


aum  doe  la  (A  y  —  i)  y  ;  and 
"    *       '    '        As  the  aom  dm. 
get  the  following 

r  +  j,--' 


'Ay*  -  ftyly.    As  the  aom  dns  at  the  last  term  ii 
'  —therefore  got  tho  to"      ' 

Diacere  Cupio  "  will  fill 

In  his  spedal  values  in  ths  first  equation,  he  wQl 
find  his  y  come  out  1-105.  Aa  in  hia  case  it  ia  alio 
ml  +  ^,  hsDoe  ^~'"'^'  His  rate  ot  intereat 
has  therefore  been  42  per  cent,  per  annum,  ai 
it  to  have  bean  paid  quarterly. 

Too  Hma  fos  tbs  Whutlx. 
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[76612.]— IiitaTflBt.-I  do  not  think  cdtharof  the 
asawon  ^T«n  to  thii  qneir  ii  eiMt  Tho  follow- 
ing, I  think,  !■  eameL  D  t.  nnmbei  of  eqnil  pa^- 
meat!  bo  nuds  at  sqnal  intamli  ol  tims,  in  eqoity 
it  ii  tho  nuns  mi  if  Uib  whols  nun  bs  pud  down  ftt 
the  ead  of  the  meao  of  the  lime  over  which  the 
paymenti  eztmded.  Now  the  &nt  pejment  wai 
made  ftt  the  end  of  on*  (owtic,  the  lut  at  the  end 
offlre  quartan;  therefOIe,  ths  mean  a  t 
—  thne  qaarten.  So  £200  paid  down  at  the  end 
of  Biraa  qoarton  would  be  oxactlj  eqnivalent  to  the 
quarteil;  pajmnita.  It  followi,  thsrefore,  that  the 
bonower  pan  £S0  tor  the  loan  of  £160  far  nin; 
MB>Hh4,  or  3^  par  oant.  par  )  annum,  or  at  the  rate 
cf  Hi  per  oent.  pet  annum,  tin  internt  bting  paid 
niHt-mmitAlji.  nnl«MothatwiM«t«l«d,  Uieiinteieet 
— wheniha  rate  par  oant.  per  annnm  ii  required — 
Ii  mppoasd  to  be  p«d  yearly.  So  the  problem 
teeolTee  Iteell  into  thu :  What  u  the  nt«  wa  eent. 
par  annum  it  the  amount  of  £160  for  J  year  ba 
£200  {    Whioh  the  formula— 


IfiO 


-C^')'-™^"'" 


.-.  log.  (K 
htm  wnioiL 


[.  (100  +  a)  -  8  nog.  4    -  log  3)  +  2, 


iLlOO+. 

think,  the  true  rate  par  < 


[og.4  - 
ire23 


46-7623  li  got;  being, 
A.  B.  MousoK. 


[76632.]-To    "Boa."— /i«(i 

the  "  Kreat "  of  Malabar,  and      ,. 

"  Qteat  Bittcc  ")  of  Hiudooatan,  a  plant  eelebralBd 
tor  oanturiei  ai  a  itomachio  bitter,  and  uaed  by 


„o IiaTeprn>H«d  a  tamon*  tiuotun,  called 

Drifut  amirt,  " Sxtat"  root  being  thn  baaU. 
Thii  ia  a  oomponnd  of  maitio,  fnnkineenM,  reaiu, 
'  and  aloea,  iteeped  with  the  above  in  bnnd^ 
month.  FoMibly,  a  rimple  infnaian  of  thu 
plant  mar  plOTe  naafnl  In  eea-aiclnieab  I  need 
hardly  add  it  baa  no  bad  qnalitiea.  Eos. 

[76639.1- Model  Yaoht.— TJ»e  "  killed  apirita  " 
(chloride  of  Etna)  ai  a  flu.  If  all  the  eeami  fit 
oloaaandaie  clean,  you  ahouldhaTe  nodlfficul^in 
making  tha  eoldei  run  and  itay  where  you  want  it. 
The  Bze  of  propellsr  will  dspoid  to  a  great  exttmt 
on  the  power  o!  ^our  engine ;  but  to  |^  anything 
like  a  good  apeed,  yon  muat  make  it  conndanbly 
larger  in  proportion  than  for  a  largo  boat,  ta; 
about  21m.  or  Sin.  in  diameter. 

Brighton.  T.  C.  SMITH. 

[766*3.] -aallin».—U    "F.  W.   A."  haa  any 

nowledge  of  bf   '    "^~~  '  — "" """'  ""  "' 

beam  iaTsty  lil 


[76614.]— Bleotrlo  UglitlnK.- Ton  will  re- 
~mce  two  l&c.p.  incandescent  lampa — or,  batter 
lilt,  tout  Sep.  lamp* — to  light  your  room  well; 


>D  put  on  with 
Sx. 

£76621.]— Volouiaea  In  the  Moon.— It  doee 
teem  aatetoiay— in  view  of  the  changeathat 
han  apparutly  occurred  on  the  lunar  anrtaoe 
from  time  to  time,  notably  in  the  caae  of  Linuf — 
that  there  are  abaolntely  no  active  voloanoei  in  the 
moon  now.  It  ii  not  eoay  to  lay  either  one  mj  at 
tha  other.  Nerartlielaaa,  Bir  W.  Hertchal  ia  gener- 
ally believed  to  have  been  miitakeu  whan  he 
a^^med  that  he  had  aeeu  a  volcano  in  a  ttate  of 
eruption  on  tha  dark  nde  of  the  terminator.  The 
oratar  he  probably  ntemd  to  waa  Ariatarohna, 
lAieh,  M  it  wdl  known,  i*  the  moat  brilliant  Dratar 
on  the  lunar  dlac  Thla  objeet  can  be  eeen  very 
BOOn  aftu  &»  firat  qoartar,  before  the  tenninattv 
ba«  reached  it,  aa  a  danllnglj  white  ipot  on  the 
nniUnminated  portion  of  the  moon'a  diao,  which  he 
fandad  miriit  be  an  active  volcano.     The  ill: 

wai  prohab^   not   owing   to   any  defect  ir 

' — ■-" -■■--■--. ita  uaed  by  that  emfaant 

AtTTOLTODB. 


[76623.]— Paper  Ohemloallr  Frapared.-  .    . 
'-^  —  how  yon  can  set  adry  paper  to  yield  a  mark 
metal  point ;  bat  if  it  M  oharaed  with  pot- 
ferrocyanida  lolntion,  and  an  etectric  cnrreut 
itylaa,  yon  might  be 


aMinm  ferrocyanid< 
be  paaeed  through 
more  aucceeaful. 


the  depoait  i>  diuolved,  waah  thoroughly  < 
the  acid,  finally  neutraliaing  with  a  llttla 


[T6629.]— Battery.- The  zinc  diawdved  ia  pro- 
portianate  to  tha  amount  of  electridty  generated. 
You  mnat,  however,  always  amalgamate  your  zinca 
to  prevent  local  action.  Sx. 

[76629.]— Battery  for  Small  Motor.— The 
beat  batteiiea  for  motors  are  dther  the  chnanja  acid 
or  biohiomate,  the  former  of  which  ii  the  better. 
Keep  your  zinc  platea  well  amalgamated  :  perhaps 
jon  have  too  muoh  ooid  in  your  oalla. 

Brighton.  T.  C.  SMTn, 

[66629.]— BatteXT  for  SmaU  Motor.— Why 
not  uaa  a  Maquaj  battery?  No  trouble  in  amal- 
gamating linoB.  It  ii  a  splendid  inveatbm,  and 
haa  been  need  with  great  snooesa  in  various  parte  ot 
Sherborne,  for  aleotric  lighting,  &a. 

E.  B.  DaI:B,  A.I.E.E. 

J 76629.]— Battery  tor  BnuOl  Uotor.-Tha  best 
tor  motor-workini  is  the  bichromate,  using 
cbcomie  aoid  for  depolariaar.  The  amount  ol  ziDQ 
need  ahould  be  proiiOTtianate  to  tha  work  done.  A 
motor  rnnning  withoat  load  ahontd  reqnire  hardly 
any  oomnt,  aa  the  bock  E.M.F.  genaialed  by  the 
ovMor  oppMea  tha  E.H.F.  of  liattsry,  therefore 
offering  a  h^  reaistauce,  and  ohoking  the  flo<  ' 
ounODt.  Directly  the  load  ia  put  on  tha  mi 
•lows,  the  book  £,U.F,  drops,  allowing  more  i 
rent,  and  burning  mote  zinc.     A  great  deal  daps 

on  the  effidancy  of  motor,  and  mnall  moton 

never  effiiMsnt,  requiring  a  lot  of  corrant  to  do 
little  work.  AmolgamaaiiB  tha  zinca  with  mercniy 
will  pnivBot  a  lot  of  vraite  by  local  action ;  also  the 
number  and  size  of  ceUa  ah  ould  be  arranged  to  lait 
the  motor,  or  you  will  have  loss.  Battery  power  ia 
always  axpenaive.  H.  H.  Huswoztb. 


log  far  long  rcachee,  on  one  tack  only,  until  lUltaj 
on  the  other  dde  of  the  mast. 

Penryn.  Wk.  Hoainr. 

[75ei3.]-SalIliiff .— I  should  advlae  a  k|«il  m 
the  mo«t  convenient.  TU*  would  only  reqon  oh 
h^yard  to  hoist  it.  The  mast  to  ba  abont  IML 
high,  plaoed  about  6fL  bom  bow.  'Die  jaid  Til 
long,  to  be  taatened  to  halyBrd  about  4  of  iMt 
from  end.  Tb«  peak  ot  the  sail  wnwd  be  ]& 
tram  gimwale  of  boat.  To  be  able  to  ootowU. 
ward,  JOQ  wonld  ;hava  to  pat  on  a  fslae  kMl  ii 
aboat  4fn.,otiierwiae  yonr  boat  would 0Dlydii& 
~    '    '      the  halnnl,  make  a  Un.  hole,  tm.  bm 

,  _J  l|in.  from  after  (iiie  of  ttie  atatisad 

drive  En  a  hard  vrood  peg,  eo  that  It  jnoisdaSlis. 
underneath.  To  fasten  the  tope,  suaply  psa  I 
round  the  pin,  and  jamb  it  between  the  Ntt  lal 
the  standing  rope:  thia  will  never  gtva,  mdfA 
can  be  undone  on  Ui«  Instant.  AH  oar  Oibiiig  tnah 
nae  this  hitch,  and  nevei  meet  with  an  iMidad 
Laatlv,  never eail  with  the  sheet  madefsst;  ;aaR 
round  a  ^placed  on  the  stem,  and  bold  tM  •! 
Jebsvt  Abthidi. 


■i--  A/. 


ScciIb 


ng  to  windwaiC  but  two  persons  ahould  attend 
heeta,  in  case  of  down-pnffa  from  the  hills.  I 
drawn  standiuB  Ing-saifs  aa  being  moat  hondv, 
2  ia  a  lug  and  loreaail  for  dngle  msaagemcBt ; 


theaheeta. 

No.  2  ia  a  lug  and  Joreiail  for  dngle  msnag 
aiie  depends  on  boat's  itabiUtj'.    No.3iia 


a  ^placed 01 


ia  very  deep  I  should  s 

shown  In  sketch. 

EPBrightoB.  T.  C.  Sicra. 

\[76e46.]— Snr&olnr  Wood  Bloeki.— Aim- 

tnre  of  line  white  and  gelatine  tubbed  on  wlfli  fli 

bdievs.  Sx. 

3.]— Paint  for  Orffan  Pipe.— OtesdM 
an  painted  in  jnit  the  same  way  as  anythlii  M 
asentthat  "  dead  "  or  "  flat "  flnML  ispiwni 

Utteiripei  are  ot  wood,  paint  las' "*- 

anytUog  ot  the  kind;  but  it  of  m 
w^  deaned  with  torpa  Bret,  an 
two  coala  in  oil,  so  as  to  leave  a 

coat  should  be  in  turps  only,  ^  — — ■ 

■-  giTO  a  better  fl«t  aarfaoe  than  ilsIlM 

re  mixed  with  equal  partaotaQ  and  tsn 
Snitable  atanaU  deelgna  can  be  bought  at  the  sM 
colour  shape,  bat  the  simpler  the  omamanlatiaiM 
better.  In  tact,  pipe*  of  spotted  tin  are,  to  nj  iM| 
best  latt  plain.  OBOUnn. 

„  time.    They  do  «* 

,  good  for  long  1**^ 

Hie  new  dry  cells  are  said  to  run  longer-^voin 
— I  boor  at  a  time— but  I  have  no  penoniil  eiFS>*° 
_.  them.  Tha  best  thing  you  can  hsTs  ii  W 
aeoondary  cells ;  but  yonmust  be  inapositloutaga 
them  charged  from  a  dyuoma.  ^^ 

[76S67.]— PixlnKHondBeet.- Fiianeoo^ 
rod  through  base  of  r«t,  ao  that  it  tightens  thsW 
when  turned  on  ib  axis.  S"- 

[T6667.]-Plxta»  Hand-Boat  to  I^UiBr; 
BeodllutobafaTBTy  aimpla  and  efEci«it  mmc 


aausedby  the  Britannia  Co.    Skstdi  will  axpUi 
boat  is  very  shallow.  Firat  thing  I  should  do  wonld    itself, 

be  to  bolt  on  a  bar  ol  iron  IJin.  or  2in.  aqnare,       Brighton.  I*-  C.  SkUB- 

according  to  tha  thickness  of  keel,  tapering  oS  the       .,£*«,  i    -w  n    ~  o-ivt-i^..  _Th«  fault  inoh 
fore  end  to  meet  tha  round  of  the  ie^No  1  sketch     S^^^'^lTf^^^  f?'?*'Sf '^^  iSch  a« 


I  [75069.]-PlatIn»  SoluUa».-Tou  to  nrf  « 
gemenl ;  how  you  made  yonr  aolotian,  ■>  it''_j™S^ 
I  dipping  I  advise  yon,  but  the  chief,eaQ*e*oI"  itr)F;ttg    ■" 
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14  too  maoh  oyaaide ;  2nd,  too  great  or  too  little 
tattsj power;  3rd»  improperly  prepered  work.  I 
ftink  thefonner  ia  most  likely  to  he  the  came  of 
joor  trouble.  Hare  only  a  very  imall  excen  of 
cfisideitfifBt;  you  can  always  add  it  if  needed. 
Ktv  Botntione,  nnleei  Tory  earefolly  worked, 
dmit  an  nneyen  ooat  of  eQver  which  ie  yery 
filileto"etrip."  If  the  Bmf ace  of  the  anodes  u 
miolsted  10  as  not  to  rob  the  solution  of  silTer,  and 
M  esiefullT  kept  out  of  the  Tat,  a  adntion  that  has 
teas  woAea  for  scYeral  ^ears  is  far  better  than  a 
wm  one.  Ihe  best  cyanide  (95  per-oent)  is  very 
md^  white  and  semi-transparent. 
Brighton.  T.  C.  Sjdth. 

[75363.1— Oompreaaed  Air-Enflrine.— Exactly 
Ibsiuiie  form  as  is  used  in  steam-engines  will  do 
te  compnssed-air  engines,  but  in  their  cose  it  is 
rfhn  slisolutel^  necessary  to  keep  them  warm,  as 
fts  amphiK  eir  freezes  any  moisture  in  the  air. 
foths  FieTding  high-speed  engine,  illustrated  in 
ftsaoBber  for  August  28,  18iB5.  I  remember 
■ng  the  Tower  spherical  engine  at  one  of  the 
idabitions  held  at  the  Agricultural  HalL  but  it  is 
iipoMihIe  to  giye  any  lucid  explanation  of  it  without 
any  diagrams.  The  querist  should  look  up  the 
iiieDt  speoifioatioD,  or  possibly  back  volumes  of 
Ihs  engineering  papere.  Nxnx,  Dob. 

r7566S.]— Dynamo  Gtottingr  Hot.— One  of  the 
iDilowing  is  most  likely  the  cause  of  the  machine 
msmg  hot.  let.  The  brushes  press  too  hard  on 
te  eooimutator.  2nd.  Brushes  not  adjusted  to 
imar  angle,  and  thus  causing  excessiTe  sparking. 

[7£669.]— Snakaa.— To  "  AirroLTOUB."— Thebest 
took  I  know  is  by  Surgeon  Nicholson  of  the  Indian 
Vidieil  Department,  published  by  Higginbotham 
■dOo.  ^5.  O.  H. 

[75669.]  —  Snakea.  —  «  The  Thanatophidia  of 
Uii,>;b7 Sir  Joeoph Fayrer,  is  a  very  Um  and 
apsDBTe  book,  wi&  cobured  plates,  iUustratiTe  of 
•flkTsnomous  species.  Hie  '*BeptQia''  of  Dr. 
Gntfav  is  a  still  larger  and  more  costly  work.  I 
asBot  remember  the  publishers*  names.    I  recom- 

■nd  all  those  in  search  of  spedalliterature  to  yisit 
fttLOoaiy  Catalogue  Boom  of  the  British  Museum, 
ihoBld  thc7  reside  within  easy  reach  of  London. 

EOB. 

1 76670  J— (Haholdar.— The  contents  of  the  sas- 
Wd«  win  be  about  904-78f  t.  A.  L. 

[76670.1— Oontenta  of  Gaaholder.— Ck)ntents 
jypholder  12lt  diam.  by  8ft.  high  »  904c.ft.  A 
KP.  aomtnal  Otto  gas-engine  will  driye  the 
W  itferred  to.  An  engine  suitably  adjusted 
y^Dowicm  gaa  "  gires  aiwut  10  per  cent,  less 
■Bfamm  H  J^.  than  with  ordinary  coal-gas ;  but 
la  enly  aflfeets  the  maximum  power,  and  need  not 
rasa  mto  account  for  the  above  pumping.  The 
■MfadTantage  of  gas-power  is  that  the  Dowson 
Wipsay  guarantee  oonsunmtion  of  coal  not  to 
M  lilb.  per  indicated  H.P.  per  hour.  The 
pwiwasamptionfor  above  engine  will  be  about 
Ifb.  per  indicated  H.P.  per  hour.  The  best  steam- 
fpe  for  the  above  power  cannot  oonsnme  less 
taab^  sad  in  all  nrobability  wiU  require  about 
mju  hidxcated  H.F.  per  hour  in  average  practical 
*"*•  W.  BmoxjT. 

(76670.]— Onbio  Oontenta.— 301$  enbio  feet. 

Sx. 

n(67l.]— Influence  of  Uffht.— An  answer  to 
p  ywry  may  be  given  in  four  letters— "  Bosh." 
•»  chuels,  &C.,  are  never  sold  with  an  edge,  it  is 
Mmtj  to  see  how  exposure  can  blunt  them. 

Sx. 

p66T20-Modomn»  Wax.— The  following  is  a 
fwaodsUing  wax  which  I  use  with  satisfaction : 
■jWtt,  80S. ;  lead  plaster,  8oz. ;  Burgundy  pitch, 
«>•  Melt  together,  and  stir  in  sufficient  chalk  to 
"■^ftpeite.    Form  into  sticks  suiUble  for  use. 

Fbahx. 

[JW3.]— Broken  Electric  Wire.— You  will 
"Jiiasto  know  resistance  of  whole  line  and  length 
yperfwtibst;  then  proceed  as  follows  .—Say, 
tt  iDetuoB»  on  a  large  scale  the  line  is  60  miles 
^ud  resistance  676  ohms;  the  resistance  of 
gjwiWken  part  when  tested  shows  136  ohms. 


676  ohms 
MmUes 
136  ohms 


■I  13*6  ohm  per  mile, 


iREQiimato  distance  of  broken  wire.  Miok* 

lE2i'^~?**'**»^*'— ^^™  ™y  experience, 
{JgW  mj  keep  to  the  iron  ignition-tubes.  Sup- 
P°^oa  used  platinum— which  is  now  almost 
22*  of  gold— it  would  take  a  very  long  time 
35  »  HIS  such  a  supply  of  iron  tubes  that 
gjjqwufa value  the  platinum;  then  there  is 
Zg'yyy  of  the  bore  gradually  fllling  up  with 
^nem  saoh  explosion  or  ignition.  1  have 
TjT  ^"^  ^  Boa  tubes  so  small  that  an 
gjjy|5hi8-n««dle  could  not  be  passed  into  it. 
gggyw  I  use  is  a  2.hor8e  Grossley.  In  this 
VBHa-tQbe  is  changed  every  forty-five  hours. 


The  tubes  are  home-made ;  these  last  longer  than 
those  which  were  supplied  with  the  engine. 

S.  BOBEBT  BONITEY. 

[76676.]— Phonograph.— The  edgeof  the  cutting 
stylus  should  be  very  sUghtly  curved,  in  fact  a 
straight-edge  with  the  comers  rounded  oif.  The 
number  of  rings  in  the  armature  are  about  twelve, 
or  the  rings  are  each  Aui.  in  thickness.  To  drive 
the  phonograph  by  hand  is  poanUe,  but  in  doing 
so  a  moderately  heavy  flywheel  must  be  used  to 
smooth  down  any  irregularities  of  pressure  which 
the  hand  may  give  on  the  driving  crank  or  handle. 

W.  GiLLBTT. 

[76679.] -Oanoe  Bnlllding.— The  best  book  I 
know  is  *'  Canoe  and  Boat  Building,"  "  Forest  and 
Stream"  series,  procurable  from  Korris  and 
Wilson,  BCuaories.  It  has  with  it  a  number  of 
drawings  in  an  envelope,  whidi  are  valoabla— and, 
indeed,  indispensable— to  an  amateur.  The  price 
is,  I  think,  7s.  6d.  or  8s.  GN>LDXir  Slipfebb. 

[76680.  ]-Pallinff  Bodiea.— Let  G  denote  the 
V0rui6^  acceleratiog  force,  g  its  initial  and  mini- 
mum value,  A  the  space  .described  by  a  particle  in 
the  time  t,  and  v  its  velocity  due  to  (/at  the  end  of 
t.  Then,  m  being  some  given  constant,  we  have 
(as  I  understand  the  question)  Ommh  -k-g.  Hence 
it  follows  from  dynamics  thatr— 


mh  +  ^, 


a  differential  equation  of  the  second  order.  Multiply 
both  sides  by  2  ^ ,  and  integrate.    Wethenget— 


/^y-mA«  +  2^A+C. 


dh 


But  -— .  a  r,  and  v  m  o  when  A  -  o,    /.  C  ■■  o, 
at 

and  therefore,  taking  the  square  root  of  the  re- 
ciprocal of  each  side,  we  have— 

dt  ^  1 

^       ^f/ih*  t'Igh' 

Integrating  again  from  A  *  o  (and  /.  t  m  o),  we 
finally  obtain — 

t  SB  _L  .  log.  /a  w  -I-  ^  4-  ']/m*h*  ■^2ffmh\ 
V»»  V  ff  ) 


If,  in  this  value  for  v,  we  put  m^  o^  we  have 

V  e>  ^2gh^  a  formula  which  corresponds  to  the 
ordinary  equation  to  gravity  at  the  earth'a  surface. 
The  above  expressions  for  t  and  v  do  not  admit  of 
simplification,  and  to  find  an  expreeaion  for  t  like 
that  suggested  by  <*  W  S."  seems  to  me  impossible. 
Charmg,  Kent.  J.  B.  C. 

[76681.]-"  Vauat."— The  quotation  will  be 
found  about  130  lines  after  the  condusion  of  the 
"Prologue in  Heaven,"  in  1st  part  of  "Faust" 
(Anster's  translation).  O.  E.  Munohbn. 

[76684.]— Dynamo.— To  Mb.  Bottohb.— The 
punchings  should  extend  the  whole  length  of 
tunnel,  u  the  bearings  are  of  such  a  shape  and  size 
as  to  admit  the  wire  which  potmdee.  Put  18oz. 
No.  24  silk-covered  wire  on  tne  field-magnets,  and 
between  2^  and  3oz.  of  the  same  wire  on  the  arma- 
ture, and  you  will  be  able  to  light  one  or  two  20-volt 
lamps.    Sue  of  spindle,  ^,  steel. 

S.  BonoNB. 

[76686.1— XameUffht.— To  Mb.  Boitokb.— You 
will  need  about  21b.  6ox.  of  chlorate  of  potash, 
mixed  with  about  2oi.  of  black  oxide  of  manganese, 
to  produce  ten  cubic  feet  of  oxygen. 

S.  BOTTOHB. 

[76686.]— Idmeliffbt.— To  make  10ft.  of  oxygen 
gas,  you  will  require  to  mix  toff ether  21b.  of  chlonte 
of  potash  with  }lb.  of  bla&  peroxide  of  man« 
ganese.  Boll  up  the  gas-bag  from  the  thick  end, 
with  the  back  full  open,  so  as  to  exclude  all  air 
before  fiUing  with  gas  from  retort. 

Sunderlana.  0.  J.  H. 

[76686.]— UmeUght.— The  materials  required 
are  chlorate  of  potash  36^.,  and  manguiese 
dioxide  7  or  8oz.  (avoir.)  for  lOcft.  of  gas.  These 
are  the  theoretical  quantities,  but  in  practice  the 
maximum  yield  is  seloom  obtamed.  You  can,  how- 
ever, use  these,  and  find  how  much  you  do  get 
when  a  simple  calculation  will  put  you  right  for 
future  guidance.  Ghrind  the  two  substances  to- 
gether in  a  mortar  to  a  granular  consistency  before 
putting  into  the  retort.  As  you  say  nothing  about 
the  capadty^  of  the  latter,  no  advice  can  be  given, 
but  I  find  it  more  economical  to  use  small  quan- 
tities, as  if  retort  is  too  full,  very  often  the  heat  does 
not  reach  the  heart  of  the  mass,  and  the  full  yield 
is  not  obtained.  John  Fooois. 

[76689.]- Aoowwinlatora.— To  Mb.  Bottohb.— 
With  plates  of  the  size  you  mention  yon  would  get 
about  four  amp^  hours.  You  can  char^^  them 
from  the  series  dynamo ;  but  you  must  mmd  and 
cut  off  connection  before  you  slow  down  your 
dynamo,  otherwise  you  will  surely  reverse  it.    The 


right  dynamo  for    charging  is   a  shunt-wound 
machine,  with  ring  or  drum  armature. 

S.  BonomB. 
[76693.]— Winding  Dynamo  for  Two  4t. 
Lampa.— To  Mb.  Bottoxb.— Put  2oz.  No.  24 
silk-covered  wire  on  the  armature,  and  12oz.  of  the 
same  gauge  of  wire  on.  the  fields.  Ckmneot  up  in 
shunt  with  brushes.  S.  Bottohb. 

r76696.]-Sediment  in  Nickel-Platinflr  Bath. 
—Have  you  tried  the  double  chloride  ?  Keep  the 
solution  just  neutral  or  very  sUghtly  alkaline  by 
occasional  additions  of  ammonia,  which  it  loeea 
during  action,  and  becomes  add  when  it  does  not 
work  well.  Specific  gravity,  1-03,  and  use  low 
E.M.F.  A.  D,  SoUTHAic 

[76696.1— aedinent  in  Hickel-Platlng  Bath. 
—Filter  through  calico,  to  rid  the  bath  of  this  sedi- 
ment. What  IS  your  idea  of  adding  borax  to  the 
solution  ?  Dissolve  the  double  salts  of  nickel  and 
ammonia  in  hot  water,  12oz.  of  the  salt  to  one  gallon 
of  water— distilled  water  is  the  best— or,  5  not 
obtainable,  well-boiled  ordinary  water  filtered. 
After  having  dissolved  the  salts,  filter  the  whole 
solution  through  calico.  A  bath  made  after  thia 
manner  from  pore  salts  ahould  not.  if  carefully 
worked,  give  any  trouble.  The  "  Electroplater'a 
Handbook"  gives  fuUparticulars  on  nickel-plating. 
S.  BoBBBS  Bobbxt,  Eleetroplater,  &o. 

[76696.J— A  Stopping  for  Bleotro-SUTerin^. 
— ^When  it  is  desired  to  prevent  deposit  occurring  on 
any  put  of  the  surface,  it  can  be  protected  by  copal 
varnish.  A.  X>.  Soxtthax. 

[76696.1— A  atopplnff  flor  Bleotro-SUyerlnff. 
—Beeswax,  3  parts ;  clear  resin,  6  parts ;  red  seal*- 
ing- wax,  2  parts ;  and  rouge  1  ^.    For  hot  solutiona 
the  best  copial  varnish  with  a  little  rouge  mixed  % 
melt  together. 

S.  BOBBBX  BoNHBT,  EleotropUter. 

[76700.]— HardoninflT  Fotatoea.— I  heard  once 
that  the^  could  be  hardened  by  boiling  in  a  strong 
sulphuno^uid  solution.  MiOK. 

[76702/]  —  Amerioan  Organ.  —  This  query  ia 
addressedf  to  me  personally.  I  think  it  might 
have  said  "and  other  readers,"  because  some 
who  can  ^ve  useful  information  are  deterred  when 
a  query  is  addressed  to  a  spedal  correspondent. 
However,  I  can  teU  <*  B.  M.'^  that  if  there  is  room 
to  introduce  the  second  manual,  there  need  be  no 
difficulty  about  the  slowness  of  speech.  If  the 
reeds  are  properly  voiced  they  will  spedk  promptly 
enough  if  put  on  a  separate  wind-chest  as  suggeKed. 
When  as  many  as  six  rows  are  placed  in  one  block, 
the  upper  rows  are  often  said  to  be  rather  aluggidi. 
but  it  requires  a  cute  ear  to  detect  any  impcrant 
difference.  If  "B.  M's"  case  is  large  enough,  ttie 
reeds  belonging  to  the  second  manual  may  bo 
inclosed  in  a  sweU-box  posited  in  the  upper  part 
of  the  case,  their  wind-chest  being  connected 
by  a  "trunk  "  to  the  main  wind-chest  or  sound- 
board. I  assume  that "  eight  sets  "  meansf  our  rows, 
as  eight  oom|)lete  sets  cannot  well  be  wanted  in  a 
one-manual  instrument.  It  is  often  convenient  to 
place  the  cavity>board  lor  the  upper  manual  in  a 
vertical  position  at  the  book ;  but  it  is  a  fact  that  it 
is  never  advisable  to  add  to  organs  that  have  not 
been  pbumed  out  with  an  eye  to  future  additions. 
As  a  rule  there  is  more  trouble  and  expense  than  ia 
compensated  for  by  the  result.  Oboahov. 

[76704.]— Balloon.— Presuming  hydrogen  is  tho 
gasused,  

D  a  V26-6W  '        W  -  •0392D» 

Where  D  «  diameter  of  balloon,  W  m  weight  to  ba 
raised  (including  balloon).  The  buoyancy  S  hydro- 
gen is  about  13*3  to  a  pound.        A.  i).  Southaic 

[76706.1— Seed- Yoloinr.— This  querist  wants 
to  xnow,  first,  how  reeds  are  properly  voiced.  Tn 
reply  to  that  question,  I  may  nfefy  say  that  proper 
"voicing"  is  accomplished  by  artists  or  skilled 
men,  who  devote  the  whole  of  their  time  to  that 
put  of  the  business.  Yoidng  reeds  is,  therefore,  an 
"  art,"  and  re<iuires  considerable  practice  and  ex- 
perience, and  it  ii  impossible  to  teach  anyone  how 
to  voice  reeds  by  writing  instructions  on  voicing, 
and  theory  is  no  earthly  good,  unless  practical  ex- 
perience IS  combined  wiui  the  theory  of  knowing 
exactly  what  form  the  tongue  has  to  take  to  pro- 
duce a  certain  quality  of  tone.  Second,  as  regarda 
the  space  required  for  an  octave  coupler,  the  best 
plan  is  for  the  querist  to  purchase  one  (they  are 
cheap  enough,  and  can  be  "uaA  for  6s.),  and  he  will 
then  see  eactly  what  the  smallest  space  required 
for  an  octave  coupler  will  be.  Third,  cavity  boarda 
are  cut  out  bv  special  machinery,  and  as  these 
boards  can  be  bought  so  cheap,  it  would  really  be 
worse  than  useless  to  advise  tne  making  of  such  a 
part  of  an  organ  by  hand.  Fourth,  make  the 
mutea  of  best,  and  well  seasoned,  yellow  pine. 
This  kind  of  wood  answers  well  for  mutes.  The 
querist  evidently  wants  me  to  write  out  instruotiona 
on  building  American  organs.  I  have  not  the  tioA 
to  spare  just  now  to  do  that;  but  I  am  quite  willing 
to  answer  any  reasonable  question  on  tne  subject. 

PBAcnoAii  OaaAir  Buxuaas. 

[76706.]— Thermopile.— Not  having  tried  tho 
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ezpetimeat,  I  cannot  aay ;  but  I  ahonld  think  that 
the  inflaenoe  of  the  dripping  water  on  the  oatnde 
woold  moft  likely  set  tip  a  oozrent  of  its  own,  and 
thus  Titiate  all  the  resiuts.  About  |  to  1  ampere 
would  be  as  much  as  you  could  expect  under  the 
conditions  you  name.  S.  BonoirB. 

[75708.]— Maffnetio  Iroxi  Ozide.-If  <*  Mag- 
netite*' will  advertise  his  addreas  I  shall  be  pleased 
to  giye  him  all  information  he  requires. 

Geo.  Q.  Bl^ckw3Cll. 

Mineral  Merchant,  LiTerpool. 

[75711.1-'Sapoiilfying  Buoalyptoa  Oil. — 
This  could  easfly  be  done  by  the  addition  of  a  little 
common  washing  soda.  The  latter  qnenr  I  am  un- 
able to  answer.  S.  BOTTOirB. 

175711.1— BuoalyptoB  OH.— Is  much  used  in 
baths,  &c.  It  has  a  most  agreeable  and  fragrant 
odour,  and  is  Tery  refreshing.  Besides  this,  it  has 
■soet  valuable  antiseptic  properties.  Mixed  with 
Qiirit,  it  is  easily  incorporated  with  water. 

X,  T.  Z. 

[76714.]— Dsmamo  Braahea.—One  reason  is 
that  ttie  resistanoe  of  aluminium  has  nearly  twice 
that  of  copper,  while  platinum  has  16  times  the 
teaistanoe  of  c^per.  A.  D.  8. 

[76714.1 — I>yxiaino  Brujiliea. — ^In  some  small 
notors  I  naye  the  brushes  are  tipped  with  platinum, 
trtiich  becomes  unsoldered  if  the  current  is  too 
strong ;  but,  of  course,  other  means  of  fastening 
might  be  used.  E.  B.  Bale,  A.I.E.E. 

[76714.]— Dynamo  Bmahea.— ^Keither  of  the 
metals  mentioned  is  such  a  good  conductor  as 
copner,  and,  consequently,  is  not  so  well  adapted. 
Nouiing  beats  a  brush  made  of  copper  gauxe. 

8.  BoTTOirB. 

[75716.]— Electric  Idgbt  with  SmaU  Gae- 
Xnglne.— ProTiding  your  gas-engine  runs  steadily, 
and  you  have  a  good  heavy  balance-wheel  on 
dynamo  shaft  to  take  up  any  irregularity  in  driving, 
you  can  do  without  accumulators.  With  your 
}H.P.  engine,  you  would  be  able  to  light  well 
three  lamps,  each  of  lOo.p.,  taking  about  25  volts, 
and  1'5  ampere,  and  might  even  light  four. 

S.  BOTTOKB. 

[75717.]— Galvanometer  Mirror  and  SccUe. 
— Oorreotion.— Li  my  query  (p.  230)  feet  should 
be  inches.  The  lens  used  had  a  focal  length  of  4in. 
(not  feet),  and  the  only  place  that  an  image  of  the 
sUt  could  be  found  was  6in.  (not  feet)  uom  the 
mirror.        •  Student. 

[75718.]  —  Adjustable  Besistanoe.  —  Wind 
some  (^human-silver  wire  on  a  round  ruler  in  a 
spiral  manner,  the  coils  about  |in.  apart,  and 
having  a  piece  of  brass  tube  to  slide  u^  and  down  ; 
you  can  then  vary  the  resistance  to  a  nicety. 

Mice. 

[76718.]  —  AdJnBtable  Zteslstanoe.  —  Pre- 
suming you  do  not  want  any  great  degree  of 
accuracy,  the  following,  known  as  the  Wirt,  mtkj 
serve  your  pumse :  Make  a  stout  cylinder  of  card- 
board, about  ^in.  thick,  6in.  in.  diameter,  and  6in. 
high.  Wind  this  like  a  Gramme  armaturCp  with 
one  continuous  layer  of  silk-covered  German  silver 
wire,  of  such  a  gauge  that  the  entire  length  gives 
the  highest  resistanoe  you  will  be'  likely  to  need. 
Leave  the  starting' end  free,  the  other  fsyiten  down 
inside  the  cylin&.  Now  dip  the  whole  in  hot 
melted  paraffin- wax.  When  cold,  scrape  the  insu- 
lation off  the  wires,  in  a  band  about  an  inch  in 
duuneter^  all  round  ttie  ojlinder,  so  as  to  bare  the 
wire.  Mount  the  cylinder  on  a  central  wooden  hub 
with  a  metal  spindle,  supported  below  hy  a  board 
with  tenninal  connected  to  spindle,  and  above  by  a 
cross-piece.  Let  the  free  wire  oe  connected  to 
roindle,  and  let  a  coi)per  "brush"  pren  against 
the  bared  band.  Tub  brush  must  also  have  a 
tenninal.  S.  Bottonb. 

[75719.]— Gilding  9c.  Chain.— Give  a  good 
bouinff  in  caustic  potash,  rinse  in  clean  water, 
scratch- brush  with  powdered  pumice  or  bath-brick 
(brass  wire  scratch- brush) ;  give  the  chain  a  tho- 
rough doing  between  links— do  not  miss  any  part ; 
now  another  swill  in  potash ;  rinse  well  in  dean 
water ;  gild  ri|;ht  away ;  rinse  in  dean  hot  water, 
and  dry  off  in  clean  boxwood  sawdust.  Read 
Watt's  book,  98. 

S.  B.  Bonnet,  Electroplater,  &c. 

[75722.] — Siemena  Drum  Armature  Wind- 
ing.—For  full  details,  with  illustrations  as  to  mode 
of  winding  and  connecting  up  a  Siemens  drum 
armature,  X  must  refer  you  to  my  artide  at  ^.  506, 
Vol.  Ln.  of  the  Enoush  Mechanic;  or,  if  you 
cannot  refer,  you  will  find  the  same  subject  fully 
treated  in  my  book,  "  The  Dynamo :  How  Made^" 
last  edition.  The  series  dynamo  has  one  F.M.  wire 
connected  to  one  brush,  the  other  F.M.  wire  and 
other  brush  being  connected  to  the  other  circuit. 
The  shunt  machine  has  both  F.M.  wires  connected 
to  the  brushes,  and  the  current  for  the  outer  drcuit 
is  shunted  off  nom  these  brushes  also. 

S.  Bottone. 
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QUERIES. 

[76787.1— To  **Sm."— An  eleoWfled  drop  of  water 
BUpportea  on  a  aon-oondnotor  eyapontes.  AsBomine 
that  the  vapour  is  not  eleotriflad,  what  change  of  potentiu 
will  the  drop  nndeigo  1— FaicriOMAi.. 

[76788.]-'Wlieel-Maklng.— lam  at  present  engaged 
in  making  some  wheeli  for  a  model;  thej  are  of  the 
ordinary  cart-pattern,  being  intended  for  a  model  fire- 
engine,  the  dimensions  of  the  wheels  beioff  92tn.  the  fore, 
and  ISfln.  in  the  rear  in  diameter.  I  find  that  chiaftlling 
out  the  holes  in  the  hubs  for  the  epokes  to  fit  into  a  yery 
long  prooees.  How  are  they  done  in  the  trade  t— I  pre- 
sume by  a  machine.  If  that  is  so,  could  I  gpt  mine  done 
for  me  oy  machinery,  or  would  the  sixe  be  too  small.  I 
shall  be  much  obliged  to  any  oorreepondent  who  will  help 
me.— GaoBBT. 

[76789.]— L.  and  N.W.   Looo.— Can  any  of  our 

readers  griye  me  a  description  of  L.  and  N.  w.B.  loco, 
8,093?  It  runs  between  Broad*street  and  Mansion  House. 
— V .  H>  P. 

[76780.]— Bleotrio  Organ.— Can  any  of  *'  oon  "  aay 
how  the  couplers  of  an  electric  organ  are  arranged  t  I 
cannot  eee  how  it  ie  done  lo  that  the  coupled  manual  shall 
not  work  the  one  from  which  it  is  coupled  backwards, 
unless  each  coupler  has  a  separate  contact  at  the  key, 
which  I  belieye  is  not  the  case,  the  coupler  beixig  a  simple 
slide  with  contacts  on  it.  ▲  diagram  would  oblige.— 
Oboaitzbt. 

[76731.1— Motion  for  Eauatoreal.— Possessing 
an  excellent  portable  eqnatoreal  mounting  by  Oooke,  of 
York  ( cost  about  £86  without  pillar),  which  oarries  a  8}in. 
telescope,  and  wishiog  to  apply  dockwork,  I  wrote  to  the 
makers,  who  replied  that  for  this  they  must  haye  the 
in^rument  seat  them.  As  I  happen  to  be  many  thou- 
sands of  miles  from  England,  it  would  not  be  worth  while 
g^ing  to  the  risk  and  expense  inyoWed.  In  these  circnm- 
stances  I  should  be  quite  satisfied  with  any  form  of  motion 
capable  of  driving  the  telescope  roughly,  something  suffi- 
cient to  keep  an  object  a  short  time  in  the  field  and  leaye 
the  hands  free  for  notes,  or  taking  a  rough  measurement. 
Can  any  of  your  readers  kindly  help  me  with  practical 
advice  f  I  am  aware  that  in  the  earlier  vols,  of  **  S.  M." 
various  devices  were  described,  but  my  copies  have  dis- 
appeared long  ago,  and  the  numbers  are  out  of  print.  If 
an  ordinary  dock,  or  other  mechanical  means,  can  be 
adapted  to  the  squared  end  of  the  tangent  scrow,  I  hope 
any  reader  who. Is  kind  enough  to  advise  will  give  full 
working  details.- A.  S.  P. 

[76788.]— SilveriJig  Uirror.— Are  accidents  owing 
to  production  of  fulminate  of  silver  at  all  common  in 
silvering  by  Brashear's  prooesB  t— P. 

[76783.]— Boiler  for  Lannob  Engine.— As  I  am 
making  a  3^  by  8^  launch  engine,  will  any  reader  kindly 
inform  me  what  sise  vertical  boiler,  propeller,  and  dimen- 
sions of  boat  I  should  require  for  a  speed  of  8  to  10  miles 
an  hour  T— A  Yooxo  Msohajtio. 

[76784.]— Alabaater.-How  to  work  it  into  vases  and 
otner  objects  of  art  t  Can  it  be  worked  in  the  lathe— wet 
or  dry  !  What  tools  are  necessary  T  Is  the  dust  from  it 
mjuxious  to  the  running  parts  of  the  lathe  ?  How  is  it 
polished  f  £■  tiiere  any  book  published  on  the  subject  t— 
B.  N.  Qbats. 

[76786.]- Galvanometer.— To  Ma.  Bottoms.— I 
have  purchased  all  the  parts  of  a  Latimer  Clark's  lines- 
man's quantity  and  intensity  galvanometer,  but  cannot 
think  out  tibe  way  to  wind  and  connect  up  the  wires. 
There  axe  two  brass  bobbins,  one  each  side  of  the  needle. 
The  commencement  of  the  fine  wire  on  each  coil  is 
soldered  to  the  bobbin  (the  fine  wire  is  about  No.  48 
B.W.O.),  which  is  screwed  on  to  the  back  of  the  brass 
scale-plate.  The  thick  wiro  is  about  No.  82  B.W.Q. 
Would  you  kindly  state  the  way  to  wind  the  wires,  and 
also  wmch  to  connect.— Galvo. 

[76786J-Henle7'8  Quadrant  Electrometer.— 
To  Ma.  BoTTOvx.— I  wish  to  construct  a  Peltier  electro- 
scope and  a  Henley's  quadrant  electrometer.  Will  you 
please  tell  me  if  the  brass  pillar,  ring,  and  ball  for  the 
Ibvt  named,  and  the  pillar  and  ball  for  the  latter  must 
necessarily  be  solid  1— Haoab. 

[76737.1  —  Arohea.— In  a  book  I  am  reading  on 
"  Ardies,"  I  find  the  expression  SO  -  10  x  8.  Does  this 
mean  that  10  is  to  be  multiplied  by  8,  and  subtracted 
from  90  — ,  or  doM  it  mean  that  10  is  to  be  subtracted  from 
90  and  the  remainder  multiplied  by  8 !  The  results  areas 
follows  :— 

ist.   80-80  =  10 

2nd.  80  X  8  »  40 

—  PUZZLXD. 

[76788.]— Tenting  Eennet.—Will  some  one  of  your 


numerous  readers  kindly  suggest  the  best  hu^bnwoAfat 
testing  and  ntuging  rennet  used  for  cord  mskbg  to; 
cheese,  ftc.  t— ExQiTiasx. 

[76789.]— Fan.— I  have  a  fan  to  fix  to  drive  man  sir 
into  gas-pipes  for  heating  puxpoeas  for  ovens,  sad  ihoold 
like  some  information  as  to  what  speed  the  fan  oof Irt  to 
run,  and  the  beat  way  of  fixing  the  piping  fram  fsn  tolki 
ovens :  whether  it  would  do  to  fix  in  the  main  pipe  or  it 
separate  pipes  close  to  the  ovens.  Any  help  wiu  ofaligek- 
J.  C. 

[76740.]— Bath  Heater.— I  am  widiing  to  mske  a 
bath  heater,  and  shall  be  glad  if  any  of  vour  readenmllbe 

Eod  enoo^  to  give  me  the  benefit  of  meir  enMrienee.  I 
ve  an  orahiary  Bunaen  burner,  which  I  eonld  utfiise ;  the 
next  thing  is  a  copper  ooil  of  suitable  sise;  how  to  fix  iisp 
inside  an  outer  caraig  to  make  the  water  hest  qsiddr.— 
losA. 


[78741.] -Kagnetlo.  Attapactlon.;^^^  e  wsto 

ihspelii 


n^^at  would  bi 
oetween 


,  or- 

1'.  If 


of  magnet  N.8.,  and  working  by  means  of  dockwoik  be- 
tween A  and  B.  Pendulum  e  to  be  made  either  lulid  or 
hollow.  Would  the  pull  be  at  right  anglea  to  line  of  po* 
gression  t— Slbctba. 

[76748.1— Dry  Battery.— In  your  issue  of  Beptlff 
No.  768^  Mr.  Bottone  gives  instructions  for  niikii| 
**  Dry  Battery."  As  I  am  unable  to  procure  "  grapliite,* 
I  wish  toknowif  it  would  not  do  to  aubstitute  noka 
carbon— say  niecee  of  aro-light  carbons  broken  imdL 
Also,  woula  the  change  alter  the  proportions  givan-Tiin 
6  parts  to  90  T -J.  OM. 

[76748.1— Value  of  One  Second  of  Longitude. 

—Will "  P.R.A.8,"  or  others  give  me  the  value  in  feet  ol 
one  second  of  time  in  longitude  on  the  parallel  of  lati- 
tude 43^  6af  !— ▲.  B.  C.  D. 

[76744.]— Bnglne  Plirwheel.— Will  anyone  VjtSf 
say  what  diameter  and  weight  iron  flywheel  to  pat  os 
engine  (vertical),  liin.  bore.  8in.  stroke!  Also  vbst 
power  it  will  give  at  100  revolutiona  with  SOlb  prenmisT 
— W.  D.  Q. 

[76746.1— Wood  Bending.— I  wish  to  get  as  ip- 
paratua  zor  steaming  and  bending  vrood.^  Caajoogiw 
me  any  general  information  on  wood  holding— vu.,  pN^ 
sure  of  steam  required,  if  gas  would  raise  snfHaot 
piessure  of  steam,  and  nature  of  applianoes  used  for 
bending  1  Alao  probable  cost  of  whole  I  An  obkng  iim 
chertabout  6ft.  long  by  ISin.  by  ittin.  would  be  isir 
enough  for  steaming  the  wood.— Bikt. 

[76746  ]— Bleotrlo  Alarum.— As  I  h»ve  to  be  uj 
early  all  through  the  winter,  I  should  like  to  fit  vp  a 
small  alarm  timepiece,  so  that  when  the  alarm  ran  dovs 
it  would  light  a  snuUl  incandescent  lamp  for,  say,  abeot 
ten  minutM  every  morning.  I  should  like  the  battery  n 
a  box,  with  the  lamo  fixed  in  front,  and  the  tiaepieoi  is 
stand  on  the  top.— Easlt  Bisaa. 

[76747.]-Slngle-Needle  Teleipraph.  -  To  Ms. 
BoTTOMX  OB  Otbkss.— I  sluUl  be  glad  if  yon  ean  give  a» 
a  diagram  lowing  connections  of  one  of  thne  instnh 
menu.  It  is  the  kind  with  "tappers"  instmd  of  i 
handle,  and  in  the  case  is  a  single-stroke  beU.  There  n 
also  a  switch  outside  for  putting  "  beU  "  or  ♦*  needle  "  5 

use.  Thero  are  four  tenoinals.  I  want  to  ccmneet  K 
up  properly,  as  it  is  not  right  at  present,  and  ahau  oe 
glad  of  help  to  do  so.— A.  W.  Q, 

[7674&]-aerman-SUver  Wire. -(l)  9oppo?»f 
German-silver  wire  of  l-10th  of  an  inch  diameter  reqmrn 
to  be  flattened,  and  of  couree  hardened  at  the  sane  time, 
what  would  be  the  most  expeditious  and  inexpensive  ynf 
of  doing  it !— IxvBSTOB. 

[7574B.]-Nlckel  PUting.-How  should  I  prepsie 
the  surface  of  iron,  both  wrought  and  cast,  and  steel,  u 
receive  deposit,  uow  to  make  solutions,  and  woi» 
amount  of  battery  power  in  proportion  to  surface  to  oe 
plated  t  1^  Urgest  j^  will  be  608q.in.  Whatbatteryv 
the  best  f— I  have  Darnell's,  Bunsen's,  and  Smee's.- 

WOULO-BB  PlATBB. 

[76760.]— Teata  for  Tin.- Will  some  chemical  fiimj 
give  me  the  most  delicate  tests,  both  qualiUtive  sad 
quantitative,  for  tin  in  a  solution  of  water!  AlsobffV 
test  solutions  may  be  prepared.— Chrbucal  ST0o>irr. 

[75761.]— Boiler.— I  have  a  4HP.  boOer  about  80  yards 
from  my  office,  in  which  I  wish  to  flt  a  spare  pressare- 
gauge  (Bourdon's).  What  sise  pipe  should  I  iim>  ^ 
will  a  fall  of  8ft.  between  boiler  and  gauge  matter,  UM 
latter  being  lowest  t  And  should  I  have  a  cock  near  gasft 
to  run  condensed  water  off,  or  will  the  water  actonuM 
gauge  the  same  as  steaml  Will  some  reader  kindly  give 
memf ormation  T— Boii«bb. 

[76768.]-Pu»Ble  48.-The  square,  when  thisjnnrie 
is  put  together,  contains  45  (forty^ve)  square  meftei. 
Could  someone  kindly  inform  me  wiiat  is  the  ^^^^^^ 
surement  of  one  of  its  eidee !  The  square  root  of  46  inu 
not  oome  out  exactiy  in  decimals.  I  don't  know  now  to 
do  it  in  vulgar  fractions.— Pbopositiok. 

[76763.]-To  Mr.  Bottone.- In  your  intereetiaj 
work  on  «*  BleotrieaUInstrnment  Making"  you  rofflw 
"  papyroxyline  "  for  eleotrophore.  Could  you  kiwUywg 
me  if  any  particular  proportions  of  nitric  and  fuP^^ 
add  aro  advisable!  and  also  whether,  by  ««tog  OjJ* 
nullboaid,  you  might  in  any  way  use  *'  pspJ^oxyi»e 
for  electrical  machines  of  the  Holts  type !— A.  l-D'^- 

[76764.]-Ancient  Navlgatlon.-Woiddsamjoje 
of  our  readers  describe  the  "  Aatrolabe,"  and  how  ued  on 
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bvrialup!  Also  the  "  crom-«ta£P,*'  whioh  wm  tuUti- 
tMied  for  lb«  astrolabe  t  I  suppoae  that  Golumbiu  and 
tbcflar^aton  of  his  time  could,  07  eitiier  of  these  iostru- 
aati  and  astronomical  tables,  get  their  latitade  only  I 

p8nB.]-PrMerviAff  Water  Oolonrs.— Goald 
i^aos  gtre  a  piooesB  for  preserving  the  above,  so  as  to  be 
flivsytnadj  to  hand,  like  there  is  with  oil  colours  f  I  have 
triad ths  process  of  putting  the  dry  patnt  into  a  glass  jar 
filhs  Mravcd  lid  to  it,  and  puttixig  eome  water  into  the  jar 
ndioewiag  it  airtight,  I  left  it  to  soak :  in  a  diort 
}gm,  so  looking  attt,  I  foond  it  turning  mouldy.— J.  A. 


[rsrsi]— Self-Aotinff  Ball  way  Oarrlafre 
OMpliiiff*— Can  any  of  **  ours  "  explain,  perhaps  siso 
^Aslehfthe  coapling  inventend  by  Mr.  PietioPxada, 
trtsA  is  said  to  be  most  perfect  in  action  T—M. 

ITWir.I-Motlwe  Power. —  Which  is  the  most 
wuesiiiml— all  things  considered— a  60H.P.  gas  engine 
lyoited  by  Dowson  wator-gaa,  or  a  modem  high-class 
dfsssioB  steam-engine  giving  off  the  same  amount  of 
pvert  Basult  from  actual  esdsting  plant  preferred. -IL 

mTIB.]  — Telephones. —To  Ha.  Bottovb.— In 
"IMm  Instrument  Making."  article  Telephones,  you 
mf  fts  bobbin  is  to  be  lin.  diameter,  lin.  broad  in  the 
pooTSb  and  wound  with  one  drachm  86  silk-covered  wire.  I 
auaot  make  one  drachm  of  that  size  wire  fill  a  lin. 
boUn  half  in  the  groove.  The  wire  and  magnets  I  had 
faoayottsomeTearorsosgo.  Is  there  any  error,  or  does 
it  sot  Bwtter  if  Dobbin  is  half-empty  t— OoLoair  BLXPPnas. 

[7$rBB.]-Qaeetioii  In  Arlthmetlo.— Ash  saplings 
itetvs  years'  growth  are  worth  Is.  ad.,  and  increase  m 
nlseli.  8d.  each  year  afterwards.  They  each  require 
be  thdr  growth  twice  as  many  square  yards  as  the 
nnber  of  yean  they  are  intended  to  grow  before  cutting. 
A  pIsBtitiott  is  arranged  so  that  each  year  the  same 
nbtf  nay  be  ready  for  cutting.  Find  the  greatest 
lUosltMome  whic^  can  be  obtained  per  acre,  allowing 
M  per  osaL  for  expanses.  Answer,  £7  lis.  8d.  How  is 
Htfrivedatl'A.  B.C. 

[TSTSOl]— La'vr. — A.  lent  B.,  31  years  ago.  a  sum  of 
■oBcy  at  ilve  per  cent,  interest  against  deea  of  mortgage 
■  huid  and  house  property,  for  paying  off  a  previotts 
■itBSgek  B.  is  since  dead,  and  the  property  passed, 
■naUy  by  soocession.  to  G.  (brother),  and  after  C's 
lath  to  D.  (nephew),  and  then  to  widow  of  D.,  E.,  like- 
flke  aov  deceased.  No  interest  has  ever  been  paid  to  A. 
B  nldthe  property,  some  seven  years  ago,  to  F.,  and 
enfagly  without  any  reservation  as  to  the  claim  m  A«, 
asA  sstiunly  without  knowledge  and  consent  of  the 
ktlsr.  A.  now  wishes  to  recover  loan  and  interest,  ud 
tkiqiMtion  is.  can  he  do  so  as  against  F.,  or  by  Ai^imiwff 
|QiaBiott,aad  what  kind  of  claim  can  he  make,  and 
fiddly  as  to  arrears  of  interest,  if  on  the  iMsfs  of 
Bsis  or  compound  interest,  and  for  how  many  years 
IhkI  Axe  the  rights  of  A.  in  anywise  damaged  by 
iirieetiBg  to  proceed  earlier,  or  must  he  show  proof  of 
aetaoimdgaisnt  of  elaim  on  the  part  of  B.  (the  last 
Ute  by  right  of  soooession)  within  a  given  period,  and 
la  «hat  petiod !  Gould  E.  legally  sell  to  F.  without 
■Dtodag  deeds  antecedent  to  A.'s  morteage  showing 
a'lorituial  right  of  proprietorship,  and  which  deeds  are 
isfSMsion  of  A.  T  How  can  A.  proceed,  either  to  make 
aNhiioUtm  as  against  F.,  or  in  way  01  taking  posses 
aosof  the  property  T  The  subscribing  witnesses  to  the 
siaatare  (marx)  of  B.  are  either  dead  or  ottierwise  un- 
wntohk.  Does  not  the  fact  of  their  having  so  sub- 
aoibsdon  dsed  suffice  as  proof  in  full  of  the  mortgage 
Itiiog  been  doly  executed  by  B.  t-X. 

t7S7U.]-Throat.— X  am  troubled  with  what  a  throat 
Vaaliat  called  '^eatarrh  of  the  throat"  My  means 
fRfest  my  sonsolting  him  again.  Gan  **B.te..  Ply- 
BOQtb."  or  anyone  else  help  me,  as  I  have  a  family 
Icpeadiag  on  met  All  bodily  habits,  such  as  eating, 
wpof ,  Ac,  good ;  active  dispoeition,  rise  early,  live 
enfa&y  and  rwoUuiy ;  non-emoker,  no  stimulants 
Mnh  mming.  Symptoms :  Sore  feeling  when  swallow^ 
ei;  voice  iaouned  to  be  rough  after  much  speaking ;  no 
«s^r  bat  on  clearing  throat  a  white  phlegm  is  expesto- 
aad;  rather  wotee  in  cold  weather.  Diet :  Breakfast, 
■on  bnad,  one  onp  of  coffee ;  dinner,  meat,  two  vege- 
Mia,  nulk  poddii^,  atowed  fruit ;  tea  time,  tea  and 
kowB  bread.  I  shall  be  thankful  for  any  information 
voA  SDjoue  experienced  that  is  likely  to  be  of  use.— 
li  OBLiD  Thsoat. 

J^}.-8tone  from  Signet  Bln«.— Will  anyone 
touf  Inform  me  the  best  ana  simplest  "»»""<*»•  of  taking 
the<ooe  oat(rf  a  signet  ring  without  injuring  either  the 
<neorths  gold  setting  T— AxATtua  JawsLua. 

[TSm].— Screw-Gutting.— Having  purchased  an 
■.  eentie  ecrew«cutting  lathe,  there  is  some  of  the 
w^p  wheels  missing  which  1  shall  have  to  replace.  As 
«n?e not  been  used  go  this  sort  of  lathe,  I  should  like  to 
an  if  I  oould  get  a  book  for  instructing,  with  illustra- 
^MBi.  for  workmg  the  change  wheels.— Y,>uso  Black- 


J[57«4].-Batterles.-Will  Mr.  Bottone  kindly  ad- 

*»ae«batto  do  as  regards  two  batteries  whiohlhavet 

^wthey  mnst  want  recharging,  as  neither  of  them 

WiBsaamsllbelL    They  are  made  out  of  blocks  of 

«M,  boUowed  out  4iin.  deep,  )lin.  wide,  lined  with 

{"{^aid^arged  with  some  innk  substance  like  pUster 

ann^bat  smells  somewhat  like  ammonia.   Tied  round 

■^anaiia  a  pieee  of  linen  is  some  stuff  resenibling 

"Nywni,  aad  sealed  over  with  pitch.    Would  you 

gna  as  to  reoharge  the  same,  as  answer  given  to  *  *  Dry 

SSaat"  in  recent  back  number!    If  so,  will  yon 

gy.y  v<^  a  graphite,  the  price  of  a  small  incan- 

S^ittt  {asp  about  Sep.,  and  where  I  could  get  one  in 

|WBl  Also,  will  you  tell  me  how  many  volts  I  could 

2»nitao  medium  sise  ordinary  Lsclanch^  batteries 

p  vio  ditto  agglomerate  t    And  could  I  get  more  power 

2!Si  '"^^  ^'^  ^<^  ^^<^  generally  used  in  Le- 

^■•w  batteries  I— PsBPLKXixr. 

Jl!Kir"*F  <*-W.R.  Single  Loooe.-Would 
S?IA5^  the  length  of  stroke  and  dimensions  of  the 
■•  Q.W A.  aagles^to  1891  t-C.  N. 

J*5]-P»lnt  for  Boiler.-WiU  any  kind  reader 


[787671 -Dry-Plate  Developer.- Will  anv  kind 
reader  give  formula  for  a  so*oalled  Mavfield's  singlefloid 
transparent  drr-plate  developer,  whiw  has  been  in  uie 
six  or  seven  years  T— L)oa.  Boilbb. 

[7OT68.1-Hyetere«le.— To  *' Bioma.— **  In  one  ex- 
perimental case  which  he  (Prof.  Ewing)  quotes  in  a  00m- 
Elete  cyde  of  magnetisations  in  alternate  directions,  the 
MS  from  hysteresis  that  would  have  taken  place  is  very 
nearly  extinguished  when  a  powerful  current  is  passed 
through  the  body  operated  on."  Meaning,  I  presume,  the 
iron  oore.  Could  **  Sigma  '*  teU  us  anything  on  this  sub- 
ject! The  extract  ia  from  the  /ro«  an-l  Coal  Trades 
Bwiew,  on  a  "new"  theory  of  magnetism.— Ohas. 
Paovia. 

[75769.] -Dynamo.— Will  Mr.  Bottone  kindly  say  if 
it  matters  at  au  in  a  dynamo  the  F.M.'s  of  which  contain 
oorreet  weight  of  wire,  but  on  which  number  of  turns  are 
few  t  For  instance,  take  F.M.*b  Sn.  hiffh,  16in.  wide,  and 
a^in.  thick,  and  each  wound  with  881b.  No.  16  wire,  about 
seven  or  eight  coils  deep  would  take  the  88lb.  What  I 
want  to  know  is  whether  it  would  improve  effioiencr  of 
dynamo  to  curtail  wire  space  on  F.M.'s  to,  say,  4in.  high. 
161n.  wide,  and  2^in.  thidk,  so  as  to  give  same  amount  of 
wire  more  turns  and  leave  other  put  of  F.M.*sbaret— 
F.M. 

I76na]-Xagnetiaed  Watohea.— Is  tt  true  that 
watches  ars  affected  on  eleotrical  railways!  I  mean 
watches  carried  in  passengers'  pockets  on  electrical  rail- 
ways woffked  by  current  from  the  rails  on  which  the 
coaches  run.  -T.  L.  Q. 

[76771.]— InfluenBa.—To  ths  "LroiniT  Dispssr- 
8SB.*'-^I  am  subject  to  the  above  distressing  oomi)laint. 
Nearly  every  day  I  am  troubled  more  or  less  with  it 
Sometimes  1  begin  to  sneeze  violently,  and  clear  water 
will  run  down  my  nose  until  it  is  very  sore.  I  have  only 
just  recovered  from  a  fortnight's  illness,  brought  on  by 
Influenxa  and  sneeaing.  A  cure  or  preventive  for  above 
will  oblige— SurrxaxB. 

[7S772].—I«eolaBolie.— Could  any  reader  enlighten 
me  as  to  the  following :  (1)  A  Ledaneh^  battery  is  only 
required  two  months  in  twelve.  Would  it  be  advisable 
to  take  oell  and  sino  rod  out  of  solution !  Would  battery 
last  longer  than  if  kept  continually  in  the  solution !  (9 ) 
Two  Leclanehds  of  same  power :  one  is  frequently  used 
to  ring  a  bell,  the  other  only  occasionally ;  cells  and  rods 
continually  in  the  solution.  Would  one  battery  be 
expected  to  last  as  long  as  the  other  1— G.  HAnrxs, 
Btodkwell. 

[75773.  J- Violin.— Would  Mr.  W.  Pickering  kindly 
teu  me  if  a  piece  of  Scotch  fir  with  scarcely  any  fibre 
would  be  suitaole  for  Tiolia  belly !  It  is  very  old,  but 
perfectly  sound.  I  have  a  splendid  piece  of  birdseve 
maple  for  back,  but  I  have  had  to  join  it  across  the  back. 
Will  that  make  any  difference  to  the  strength !— Fiodlsx. 

[7«r74.]— Oheeae-Makinff.— Can  any  otf  "Oun" 
give  practical  instructions,  or  name  book  giving  sach  fully 
m  every  detail  t-W.  B. 

[76775.]— Voltmeter.— To  Mr.  Bottokx  —Much  ob- 
liged for  answers:  the  reply  describing  voltmeter  was 
76838.  9.  Why  is  It  a  coil  giving  so  high  an  E.M.F4  is 
not  fatal  to  animal  life;  nas  not  the  extrefiielv  small 
amount  of  current  something  to  do  with  this!  8. 
Through  what  length  of  No.  90  B  W.O.  copper  wire 
would  a  biohro.  battery  force  1  ampere !— O.  M.  B. 

[75776.]  — Formnla>— I  should  like  to  be  able  to  work 
om  formulm  such  as  are  needed  by  horologiste.  Having 
no  knowledge  of  formulae,  I  should  like  to  know  if  there 
is  any  book  for  self-teaching,  and  should  I  require  a 
knowledge  of  algebra!     Any  hinte  will  oblige.— 8ix- 

PLSTOX. 

[7&777.]-To  Ur.  Bottone  or  Mr.  Alleop.— Is 
it  possible  to  use  a  microphone  with  the  Bell  magnet- 
telephone,  and  if  so,  is  there  any  advantage  gained  by 
doing  so !  What  gauge  of  wire  would  the  bobbins  round 
the  permanent  magnet  require !  Also,  is  the  insulation 
of  the  silk  covering  sufficient,  or  should  paraffi  i-wax  or 
shellac  be  used !— Q.  M. 

[75778.]— Oement.— Will  any  eorre^pondent  kindly 
give  me  formula  for  making  an  excellent  oement  or  harm- 
less compodtiott  for  adhering  to  wooden  surface  ?  It  mnst 
be  capable  of  stonding  great  friction  with  'Ut  fr-trr  iiring, 
although  applied  thlxuy,  say,  S-ltfthsof  aa  inc^i  th<ck.— 
BaAKX. 

[76779.]— Atomio  and  Moleonlar  Volumes.— 
Wnat  facto  are  there  in  support  of  the  theory  that  in 
a  gaseous  element  the  atonuc  volume  is  one«half  the 
molecular  volume !— Bitquiub. 

[7678').1— BleotrioaL— Each  of  n  Leyden  jars  of 
oapacity  k  is  charged  to  potential  v,  and  outer  coating  of 
Ko.  1  connected  to  inner  coating  of  No.  9,  and  outer 
eofUing  of  No.  2  to  inner  of  No.  8  and  so  on  If  the  a 
jars  be  iiisulated,  what  is  the  capacity  and  potential  of 
the  series !    Details  wanted.— EitQtnaBB. 


CS*?  Querist  a  suitable  p%int  for  a  model  boiler 

ari.iuf*^^'''"^'^^^^^®''^^'"'*'^^    Or  can 
2jaasr  nopmmend  a  japan,  such  as  they  oae  for 

■^«Ne|*U  enamd!-lx>oo.  Boilxb. 


[76781.]— Horolosioal  History.— At  what  period 
was  the  cutting  of  the  teeth  in  clocks  and  watches  by 
hand  superseded  by  the  machine ;  and  what  was  the  mode 
of  procedure  adopted  in  dividing  and  in  forming  the  teeth 
by  the  primitive  method  I— Dbtxxt. 

[76789.]  —  Sleotro-platinff  Bath.  —  My  bath 
worked  well,  but  stood  idle  about  a  year  and  partly 
evanorated;  now  it  will  not  work,  will  some  reader 
kittoly  tell  me  the  probable  cause !  At  first  there  was 
about  9|  gallons.    Oui  I  recover  the  sOver !— W.  M. 

[76788.]  —  FrlotloBlesa  Pendnlxun  Oear.  — 
Wanted— a  friotlonless  gear  to  work  a  pendulum  on  a 
wall  10ft.  away  from  the  dock ;  must  be  reliable,  being 
for  a  public  dock.- W.  M. 


[76784.]— To  Kr.  Bottone.— I  have  a  nice  soft 
wroughtriron  ring,  sise  9|in.  outude,  l|in.  inside,  l^in. 
wide,  which  I  should  like  to  use  for  armature  of  small 
dynamo.  Would  you  kindly  give  me  full  particulars  for 
making  suitable  field-magneto  and  oorea.  ae.,  with  sixes 
and  quantity  of  wire  for  armature  and  magnet  cores, 
and  number  of  sections  cm  armature,  for  best  resulto  and 

St>bable  output  of  such  a  machine !   I  hare  some  of  your 
0. 96  ao.  wire,  which  I  thought  might  do  for  armature. 
I  shall  be  thankful  for  partioii]axa--Moao. 

[76766.]— Btm  Transits.— I  am  anxious  to  know 
whether  any  of  your  oorrespoadent  are  tnmbled  with  a 


difflftnl^,  such  as  I  nearly  always  SKperienee  in  taking 
transito  of  the  sun.  My  instrument  is  a  small  but  gooa 
one  by  Fayrer,  ita  focal  length  is  99*6in. ,  and  ite  aperture 
1*8.  It  has  two  horisontal  and  five  vertical  wirea,  the 
latter,  aa  the  sun's  preceding  limb  approaches  them, 
become  Involved  in  a  mist,  and  the  contact  with  each 
becomes  very  difficult.  With  the  following  limb  this  i» 
not  the  case,  the  wires  being  projected  on  the  sun's  disc 
are  perfectly  distinct  and  the  oontact  easy.  Can  any  of 
your  readers  f  omidi  me  with  a  solution  and  a  remedy  for 
this  ineonvenienoe !— O.  W. 

[76786.]— Oart-Grease.-Would  any  of  your  corre- 
spondento  give  me  the  information  of  the  ingrediento  of 
common  'roart  grease*'  and  mode  of  manufacture !~ 
H.  W. 

[76787.1— Onrwes.— Will  any  reader  of  the  "  E.  M." 
kindly  j^ve  me  the  curves  for  a  S^in.  achromatic  object- 
glass  of  about  8ft.  focus,  for  Chance's  hard  crown  and 
heavy  flint,  of  seoond  quality,  and  oblige !— Lxssbs. 

[75788.]  —  BnglisK  Lever  Watch.— Would  any 
reader  of  the  **  E.M.*'  give  a  few  hinta  how  to  correct  an 
wtigH.li  lerer  watch  wnnh  varies  in  poflltion--goes  faster 
when  lying  on  ita  back  than  when  hung  up !— Watoh. 

[76769.]-Heatinff  Boom-— Kmdly  tell  me  the  best 
and  most  eoonomieal  way  to  heat  a  large  room  over  boiler 
by  means  of  9iiL  pipes,  the  boiler  working  at  691b.  pres- 
sure! What  sLse  inlet— what  size  outlet!  Is  a  steam- 
trap  required !  Should  steam  and  condensed  water  flow 
back  into  boiler  !— Kuro. 

[7ff790.]-To  "F.B.A.S."  or  Xr.  I<insoott.-I 
have  a  8in.  telescope  i9ln  focus,  which  does  not  show  a 

Slanet  or  star  as  I  think  it  should.  The  fault  is  that  the 
eld  round  any  bright  stor  has  an  appearance  of  being 
flooded  with  a  misty  light,  though  the  star  is  perfectly 
round.  Should  not  fleld  appear  black  up  to  edge  of  a 
planet  or  star !  What,  plesse,  Is  the  cause  of  this !  Is 
It  a  misty  atmosphere  or  a  defective  object-glass !  If  the 
latter,  for  how  mudi  could  I  get  a  flrst-rato  Sin.  o.g.,  aad 
are  they  sold  sepunto  from  tube,  ftc. !  In  reply  to 
"  F.B.A.B.,'*  p.  917,  No.  1888,1  may  say  I  tried  e*  and  €« 
Lyree  with  a  very  good  9|in.,  86in.  focus,  60  power ;  but 
oould  make  nothing  of  it  under  a  power  of  190,  which 
jiut  split  the  lower  pair  in  field  of  telescopa— M.  D. 

[76791.]— Oyole  BraainflT.— I  am  making  a  Safety 
during  spsre  tune  and  would  oe  grateful  for  a  few  hints 
on  brazing  the  same.  I  have  the  use  of  smaU  smith's 
hearth.  I  should  be  glad  to  hear  of  any  good  books  on 
mebal  brasing.  -  Cyclist. 

[76799].- Workshop  Floor.— I  am  building  an  ad- 
dition to  workshop  CbrieK).  ttolid  day  is  withm  191n.  of 
surfiue  What  is  a  good  cheap  thing  for  solid  fioor !  I 
wish  it  to  be  warm  to  the  feet.  I  have  any  amount  of 
broken  briok  and  day.  and  could  get  some  broken 
asphalte.  Has  anyone  nad  any  experience  with  burnt 
clay !— Gtbvs. 

[76788.] -Heating  Boom  firom  Fire  Below.— 
My  room  is  above  the  kitehen,  which  has  always  a  good 
fire  and  lean-to  boiler.  Any  suggestions  as  to  heating  it 
from  the  kitdien  fire,  either  by  air  (preferred)  or  water, 
would  modi  oblige.  It  seems  strange  that  so  much  heat 
must  pass  up  the  chimney  and  not  be  able  to  use  it  on  ito 
way  outside.— Otbob. 

[767M].— Oleaninff  Sand,  dkd  from  Q-onmetal 
Castings.- What  is  the  best  way  of  doing  this !  The 
castings  are  complex.— Ctbos. 

[76796].— GMndinff  and  Onttinff  G-nnmetaL— 
GsA  anyoae  give  his  experience  of  use  of  emery  stones 
and  milling  cutters  in  gunmetal !  If  I  grind  to  shape 
rouffhly  would  the  emery  stick  in  and  then  dull  the 
milling  cutter  I  -Ctbo b. 

[76796.] -Slzinff  Worsted  Tama— WUl  aay 
brother  subscribers  give  me|,  through  the  **  E.M.,"  a  suit- 
able sise  for  sixiog  worsteoyams  which  will  not  easily 
come  off  with  friction !- J.  H.  F.  A. 

[76797.] -Violin  Qaeries.-!  shsll  be  glad  if  some 
one  who  really  knows  will  tdl  me  the  following :— 1.  Is  it 
at  all  usual  for  violinists  to  use  a  pad  on  the  chest  to  help 
support  the  vioUn !  If  not,  how  do  ther  contrive  to  hold 
the  mstmment  at  right  anglss  wittioot  the  use  of  the  left 
hand,  as  I  have  seen  done!  9.  When  musio  is  marked  to 
be  played  on  one  string,  how  far  must  that  be  obeerved  ! 
In  my  copy  of  Baif's  Cavatina.  parte  are  marked  to  be 
played  on  the  4th,  8rd,  and  2nd  strings  respectively :  but 
I  don't  understend  how  far  tiioee  marks  are  binding. 
They  sre  evidently  not  meant  to  be  obeorved  until  the 
next  mark  oeeurs.  Is  there  any  rale !  8.  What  book 
oontains  the  fullest  directions  for  acquiring  a  proper  style 
of  playing  !— C.  R. 

[76798.]— Induction  Ooil.— Will  some  of  thereaders 
of  the  "  E.  M."  please  toll  me  where  I  am  wrong!  I 
have  made  an  induction  coil  of  the  following  dimensions, 
but  it  wont  work :— Core  of  iron  wire  92in.  long,  |in.  dia.'; 
bobbin,  9in.  between  flanges :  primary,  two  layers  No.  94 
silk-covered;  secondary,  Sioz.  No.  86  siuc-covered ^ 
battesT,  one  ol  the  smalleat  aise  bottle  bichromato» 
entirely  new.  I  think  it  is  the  primary  not  being  long 
enough ;  wire  is  oontinuoos,  no  breaks.— B.  T.  Paxslxt. 

[76799.1— Beponsae  Work.— I  want  some  paaela 
done  in  tnia— or  perhaps  I  could  use  thin  brass  castings. 
Can  any  of  our  readers  hdp  me  !  See  address  ooluma. 
— Cabxbbt  Maxbb. 


. — A  nBofol  fonn  of 
flre-eacape,  whioh  iM  about  to  be  patented,  has  been 
iaTeatedf  by  Mr.  M.  F.  H.  Kieman,  of  Thornton 
Heatb.  It  ooxuristo  msinly  of  a  strong,  stoel  frame- 
work, OAirying  a  net  and  mattreas,  whioh  can  be 
readily  attaohed  to  a  ooaple  of  prepared  Udden, 
and  M  so  placed  that  persona  can  jump  from  a 
window  wiuioat  injury.  In  one  oomer  of  the  net 
there  is  a  tort  of  oylindrioal  folding  *  *  shoot,"  with 
a  rope  in  the  oentre,  and  a  platform  at  the  bottom* 
oa  whioh  eeoaning  persons  can  standi  and  be  easily 
reioaed  by  those  who  ascend  the  Udder.  The 
ladders  themss&Tes  ooold  be  used  for  other  pozposee^ 
and  need  bat  lew  flttiiigs  to  adapt  them  to  receiTe 
the  **  escape.*'  An  escape  of  thiB  sort  might  be  kept 
at  ervy  oonntiy  house. 
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AHSWEBS  TO  COBBBSPOVSBVTS. 


•  •» 


%*  AU  eammtmUaHoiu  MkotM  U  oddrMMd  I0  A*  Ioxtob 
Smousb  IboxAXXO,  889,  Sbxmd,  W.O* 

HXNTB  TO  OOBBBBPOIVDSMTB. 

1.  WrStb  on  one  dde  of  the  iiaper  only,  and  put  dxnwmge 
for  iUostxntione  on  lopante  picoai  of  paper.  9.  Puttitlai 
to  qneries,  and  when  anawennff  oneriea,  pat  the  nnmbete 
M  well  a«  the  titlee  of  the  qoenee  to  which  the  repliei 
lefer.  8.  NoehamiamadeforiBeertinKlettera,<|umea. 
or  repliee.  4.  Lettera  or  qoeriee  asking  for  addzeiaea  or 
mannfaetuma  or  eorreepondenta,  or  wnera  tools  or  other 
artldlei  ean  he  porohaaea,  or  repbea  giving  suoh  inf orm»- 
tioB,  eannot  be  inserted  exoept  as  advwfeJMBients.    6.  No 

2aestion  asking  for  adooatioaal  or  sdeotifle  inf omatioo 
lanswered  through  the  poet  6.  Letfeen  senttoeorr^- 
■pondents,  nnder  ooTer  to  the  Bditor,  •■•  not  forwarded, 
ud  the  names  of  eocxespondants  am  not  giTen  to  in- 


\*  Attention  is  espeoially  dinwa  to  hint  No.  4.  Tha 
mue  daroted  to  letten,  qoeries,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  oeeapf  it  with 
qnestiona  sneh  as  are  indioated  abore.  whieh  are  only  of 
BidiTldnal  interest,  and  whieh,  if  not  adtertisements  in 
theneelres,  lead  to  replies  whieh  are.  The  *'  BizpennT 
BaleOolimm"  olfen  a  eheap  means  of  obtaining  soon 
infotnition,  and  we  trust  oar  readeca  will  arail  them- 
ofit. 


The  foBowing  are  the  initiala,  fte.,  of  letten  to  hand  np 
to  Wedneeday  evening,  Norember  4,  and  onacknow- 
ledged  elaewhere  :— 

W.  Aim  B.,  LmiTBo.— €.  I.,  Ohm.— Fhono.— Kent.— 
Smalf  Far.— Norfolk  Amateor.— Heohanie.— A.  Cape. 
— ICosies  and  MitchelL— J.  and  H.  Grace.— B.  Smith. 
The  Lydner.  Dispenser.  —  Hotor.  —  OlengalU— H.  — 
T.  0.  Smith,  Brighton.— SoRey  Lad.— loooisitiTe.— 
Geo.  Whittle.— B.  Todsbnry  and  Son.- A  FeUow  of  the 
Boyal  Astronomical  Sodetf.  —  A.  D.  Boutham.  — 
-  -  -  V.V.P. 


Chas.  A.  Barker.— C.  Y. 


B. 


6.  B.  BnuET.  (All  the  information  needed  about 
dynamos  ean  be  found  in  baek  volumes,  and  even,  in 
the  present  ease,  in  recent  back  nnmben.)— lujiro- 
woaTH.  (Fkobablr  you  mean  Jupiter,  although  you 
aay  star.  Maps  of  the  heavens  showing  the  poeitions  of 
the  chief  stan  can  now  be  obtained  at  a  cheap  rate,  and 
our  Astronomical  Notes  will  guide  yon  to  ue  rest)— 
K  B.  FaAVKLTv.  (Almost  all  textbooks  of  astronomy 
oontain  mneh  information  about  Junftsr.  There  must 
be  some  mistake  in  the  work  wmdi  states  that  the 
planet  revolves  round  the  sun  in  6M  days.  Approxi- 
mately yon  may  take  the  xevolutlaB  period  at  the  eatily 
remembered  figures  4,888  days.  Aa  you  have  Mudie>s 
libran'  to  help  you,  all  the  best  works  wHI  be  avail- 
Able;  but  if  we  must  suggest  one.  it  would  be  the 
volume  of  Chambers's  "Aaadbook  of  Astronomy" 
relating  to  the  Sun,  Planets,  and  Comets.  It  is  pub- 
lished oy  the  Clarendon  Pxess,  Oxford.) -J.  Obast. 
(Any  bookseller  can  show  you  works  on  mieroeoopy,  or 
•t  least  a  list  of  them.  Dr.  Lardner's  "  The  llioro- 
•oope,"  liookwood  and  Bon;  and  Dr.  B.  Lankestet's 
**  Half-houxa  with  the  Microscope,"  Allen,  are  low- 
priced  warks.)—W.  H.  (Answered  many  times.  Die- 
adlve  lib.  of  good  glue  in  as  little  water  as  possible ; 
add  41b.  of  glycerine:  stir  in  while  warm  as 
much  whiting  as  will  thicken  and  colour  the 
mixture  aitd  poor  into  shallow  trays,  removing  babbles 
with  the  edge  of  a  card).— Cxlobidb.  (Wescaroely 
understand  what  you  mean.  The  ooils  can  be  used 
separately  if  suitable  means  are  provided  for  connect- 
ing and  aisoonnecting,  but  what  oould  be  the  object! 
There  is  a  diagram  of  the  oonnections  in  Uie  No.  for 
Jan.  9,  1801,  and  others  in  back  volumes.)— Bsir 
MARxoirD.  (It  would  oconpy  too  much  space.  Befer 
to  the  articles  in  the  eneyclopcedias  on  *'  Alphabets.") 
Auxs-Ba.  (Alcohol  is  produced  in  beer  during  the 
process  of  fermentation.  It  is  distilled  from  variotu 
•ubstanees.  and  in  the  watery  state  is  known  aw 
*' spirits."  Bee  such  a  work  as  "Payen'elndustri&l 
Chemistry." )— Th»  Haix.  (There  are  many  recipes  for 
baldness  which  "  any  chemist  ean  make  up,*'  and  there 
are  several  in  back  volumes.  Have  yon  tried  paraffiu- 
oil  t— it  is  very  useful.  But  look  through  the  indices. ) 
— Nioomra.  (It  is  against  the  law  to  cure  tobacoo  in 
this  oountiy  exoent  nnder  special  permit.  The  leaves 
«re  sweated  and  dried,  and  are  then  packed.  "Eseen- 
tial  flavouring  oils  >'  sze  not  used.  Bee  the  desoription 
of  the  methods  adopted  whieh  were  given  at  the  time 
the  attempts  were  made  recently  in  this  country  to 
grow  tobacco.)- H.  A.  J.  (The  cement  for  an  aquanum 
which  you  give  might  poesibly  do,  but  it  is  not  recom- 
mended. Several  reopes  are  to  be  found  in  back 
Tolumes,  but  perhaps  this  will  do :— Take  three  parts 
each  of  litharge,  white  sand,  and  phwter  of  Paris,  all 
in  fine  powder,  and  thoroughly  dry:  mix  with  one 
cart  of  powdered  rosin,  and  then  make  mto  a  paste  with 
wiled  unseed  oil  to  which  some  terebene  or  driers  has 
been  added.  The  mixture  most  be  well  beaten  up  and 
worked  together,  and  allowed  to  stand  for  a  few  hours ; 
1>atit  should  be  used  the  same  day  as  made.  It  is  the 
«cment  generally  employed  at  the  aquariums  in  places 
of  publio  resort)— CAasvHKM.  (The  tablee  issued  by 
the  Poet  Office  Department  will  be  aguide;  butob- 
viouslv  something  depends  on  the  medical  report  as  to 
the  valae  of  the  life.  Any  of  the  insurance  offices  will 
«nswer  thi*  question,  a.  The  price  of  the  work  referred 
to  is  advertised  by  Means.  Oooke  and  Sons,  Bucking- 
ham Works,  York,  at  fis.  Bee  front  page  last  week.)— 
J.  H.  B  (Tes,  we  believe  so,  and  it  was  found  that  the 
Air  simply  rose  in  bubbles  to  the  surface  and  had  little 
effect,  ao  f ar  as  moving  the  boat  was  concerned  )— J. 
Sawvobd.  (Mr.  Allsop's  aitieles  on  the  expiration  of 
the  mierophone  patents  commenced  on  p.  1  of  this 
volume.  All  the  numbers  of  this  volume  are  still  in 
mint)  -Nkw  Bbadbs,  Norwich.  (The  artieles  on 
"How  to  Make  a  Violin  "  commenoed  in  No.  1  of  this 
Tolume.    There  are  seTeral  notes  on  putting  pedals  to 

fianos  in  back  volumes— some  in  recent  numbers.)— 
^AXALTSis.  (There  are  several  worics  of  the  kind. 
Perhaps  **  Baectrioity  in  the  Treatment  of  Disease,"  by 
James  B.  Tunmer,  E.  W.  Allen,  majanit;  but  see  what 
has  been  said  on  the  subject  in  back  volomea.)— 
SocBATxs.  (The  cause  is  mainly  unsuitable  diet, 
although  necessarily  the  genna  mart  find  aeoesi.   Dr. 


Cobbold*s  remedy  was  a  purgative,  followed  by 
an  enema  of  salt  and  water.  Thin  are  very 
troublesome,  but  do  not  appear  to  be  very  in- 
jurious to  otherwise  healthy  persons.  Put  the  ques- 
tion to  Dr.  Allioson  through  toe  Weekly  Timet  and  ^J»o.) 
— Laxp.  (No  more  mace  at  preeeut  for  replies  to  suoh 
a  long  string  of  questions  about  paraffin -oU  lamps.  Any 
dealer  can  ahow  you  the  different  patterns ;  the  merits 
of  the  various  materials  have  been  diseussed  in  back 
volumes,  and  Measn.  Jones  and  Co.,  of  Viaduet-etreeti 
B.,  will  send  a  littla  leaflet  explatning  the  differenoes  in 
the  oils,  and  the  safe  way  of  burning  pamffln  or 
petroleum  oOs.)— Loco.  No.  9.  (Hie  numocr  csnbe 
had  direet  from  thia  office  for  five  halfpenny  stamps, 
and  you  can  then  show  it  to  the  Manchester  bookseller 
who  was  unable  to  pncure  it.  It  is  the  number  for 
Aug.  99, 1880.  At  one  of  the  free  libraries  in  your  dty 
you  can,  we  think,  see  sH  the  more  recent  volumes,  and 
probably  find  drawings  of  the  engines  vou  require. 
They  have  iu>  doubt  all  been  illnstratcd.)— Livddx. 
rWe  gave  the  figures  as  we  had  them ;  but  Ptof . 
Pettenkof er's  paper  will  no  doubt  be  publiahed  in  full 
shortly.  Perhaps  there  is  some  misundecstanding  as  to 
the  meaning  of  the  word  "fkeeh  water.'*  9.  Pleasesee 
"Hints"  lOMve.  It  will  probably  be fredy  discussed 
and  advertised.)- W.  (Oenain^y.  The  stones  or  other 
material  must  be  dean ;  the  pitoh  must  be  boiled  to 
remove  the  moisture;  and  the  path  must  be  covered 
with  sand.  It  is  usual  to  coat  the  stones  fint. 
lay  them  down  lersl,  and  then  fUl  in  with  thin  hot 
pitch,  thiimed  if  necessary  with  eoal  oiL  9.  Ther  are 
more  cheaply  bought,  and  are  made  in  great  varienr  of 
sise.)— No  Matsbicatzoiav.  (Space  is  too  much  in 
demand  just  now  for  such  abstruse  questions.)— Ova  nr 
DiPFiouLTT.  (Tour  rsdpe  wHI  do  as  well  as  anything 
for  the  so  called  storm-fflass;  but  the  proportions 
usually  given  are-oamphOT.  9  dradims:  nitre,  1| 
drachm ;  salammoniao,  1  drachm ;  proof  spvit,  9|£os.) 
—A  BuBscKJBBB.  (We  do  not  Imow  thsi  it  is  made 
for  sals ;  but  see  "  Hints  "  above.)— J.  G.  (You  oould 
find  much  information  about  electric  lighong  in  our 
back  nundsers.  As  you  want  a  book,  pernaps  "  Bleotri- 
eal  Engineering,'*  by  Slingo  and  Brooker,  published  by 
Longmans,  will  suit  you.)— Iirqcnaxa.  (Your  qus»- 
taon  has  been  answered  many  times.  The  electrio 
light  can  be  worked  bv  means  of  suitable 
batteriea ;  but  tiiat  method  Is  both  very  tronblesoms 
and  very  expensive.  Leelanch<  cells  are  not  fit  for  the 
work.)  — Cow BB.  (We  thbuk  you  will  have  to  keep  that 
expensive  coffee-pot  as  aa  oraamsnt.  It  is  doubtful 
whether  any  cement  would  stand  long  under  the  oon- 
ditions.)— Noms.  (Apparently  issued  by  the  Venetian 
Bepublie  for  dreulation  In  Dalmatia  and  Albania.)— 
Bhakbock.  (Lists  of  patentees,  of  tbe  subject-matter 
of  the  patents,  and  aoridgments  of  the  specifications 
are  pubushed  by  the  Pateiu  Office.  Tliey  can  be  seen 
at  tbe  library  of  the  Patent  Office  in  Bouthampton- 
bufldings.  Chancery-lane,  B.C.  ^e  library  is  free,  and 
is  open  fkom  10  in  the  morning  until  10  at  night  )— 
C.  8.  B.  (We  doubt  it  Bee  Dr.  Allinson.  the  Medical 
Editor  of  the  Weekly  Ttmen  and  Echo.  His  treatment 
of  rupture  is  economical  and  based  on  common  soise. 
and  if  he  does  you  no  good,  he  will,  at  least,  doyou  no 
harm,  and  it  will  cost  yon  little.)— W.  T.  Hatdox. 
(In  type.)  


The  New  Bupture  AppUanoes.  —  Sufferers 

thovld  Imw  no  time  ia  makinc  tfaemwiTM  acqaaiatcd  with  th«  mvriU 
of  Mr.  HarsrM'  improred  berni»  appltiincea.  Rvlief  maarantprd. 
Conavltatlon  and  psaniiaatioti  free.  Thoae  who  rannot  call  ahnukl 
write  at  onre  to  th»  Medical  Battery  Company,  Limited.  52,  Osfonl- 
■tiT«t,  London,  W.,  for  Mr.  Haraeae'  deacriptive  pamphlet  aad  coptea 
of  coBriBciag  teetimoaialt. 


GHAEOBS   FOE   ADTERTISIVO. 

a.  d. 
Thirty  Worda  »    • 

Et«  rj  Add  iiJoaal  Eight  Worda ..OS 

FrOB*  r»ffe  AdrrrtiNmeBta  Five  ShllUait*  for  tbe  ir«t  40  words, 
•fterw  '  a9J  p«r  line.    Paravraph  AdvertiMmenta  Oae  BhilliaK  per 
line.     <^  o  Front  Page  or  Paragraph  Advertiaemaat  iaierted  forleea 
thin   rive  ShiMiDira.    Reduced  terma  for  wriee  of  more  than   aix 
inwrtloBt  m>y  he  aaeertaiaed  oa  application  to  the  Pnbliaher. 

A0VB1>TISEUENT8  ia  EXCHANOB  COLUMN— for 

a.  d. 

Twenty-fbar  Worda  OS 

For  every  tncceeding  Eight  Words OS 

ADVERTISEMENTS  ia  the  SIXPENNY  SALS  COLUMN. 

«.  d. 

Sixteen  Worda  ..        ..        ..OS 

For  erery  ■aceeediag  Eight  Worda       OS 

*,*  It  must  be  borne  la  m\ad  thatao  Di«played  Adrertlsemeataeaa 
appear  in  the  **  Slspeany  Sale  Colmma."  AU  Advertlaemeata  must 
be  prepaid  ;  no  reduction  is  made  oa  repeated  laaertioaa,  aad  ia  eases 
where  the  amount  sent  exceeds  One  Shilling,  the  Publisher  would  be 
irrateful  if  a  POO.  could  be  ecat,  aad  not  stanpe.  Stampe,  bowsTsr 
( prefer ablr  halfoeaay  atampa),  may  be  aeat  where  it  ia  tacoaveaieat 
to  obtain  P.O  O  's. 

The  addreea  is  iaelnded  as  part  of  the  Adrertisemeat,  aad  charged 
or. 

Adeertisomeats  mutt  reach  the  OBlee  by  1  p  m.  oa  Wedaeeday  to 
laeure  iaaerttoa  in  the  foUowiax  Friday's  aumber. 

TIRMS    OF   SITBSCRIPTIOK. 

PATABLB    IN    ADVANCE. 

fis.  Sd.  for  Six  Months  aad  lis.  for  Twslre  Moaths.  post  firee  to  aat 
part  of  the  United   KiuKdnm.    For  the  United  States,  ISs..  or  Sdol. 

25c.  gold  ;  to  Fraace  or  Belgium.  13s.,  or  ISf.  50c.  ;  to  India  (riA 
Brin2i*i).  I5t.  Sd.  ;  to  New  Sealsnd,  the  Cape,  the  We«t  ladies, 
Canada,  Nora  Seotia,  Natal,  or  aay  of  the  Aastraliaa  Coloaiss,  13a. 

The  remtttaace  should  be  made  by  Post  OAec  Order.  Baek  aum> 
bers  caaaot  be  ecut  out  of  the  Ualted  Kiagdom  by  tha  ordinary 
newepaper  post,  but  most  be  remitted  for  at  the  rata  of  id.  each  to 
cover  extra  postage .' 

Memra.  Ja-mbs  W.  Qvbbv  aad  Co.,  of  Mi.  Chestaat-street,  Phila- 
delphia, are  authorlwd  to  receive  sabseriptioas  for  the  United  States 
for  the  ENGLISH  MECHANIC,  at  ths  rate  of  Sdol*.  35c.  gold,  or 
Thirteen  Shillings  per  aaBum,  poet  free.  Tlweopies  will  be  forward i^ 
direct  by  mail  from  tbe  pablishiar  office  in  Londna.  All  subscrip- 
tions will  commcace  with  the  aumber  first  issued  after  the  receipt  of 
the  subscriptioa.  If  back  anmbers  are  reqaired  to  complete  Tolntnse, 
tb*T  must  DO  paid  for  at  the  rate  of  td.  each  eopy,  to  cover  extra 
postage. 

VoU  XXIT..  XXX..  XXXII.,  XXXTT.,  XXXIX ,  XL.,  XLII., 
XLlll.,  XLIV.,  XLV.,  XLVU  XLVIII .  XLIX.,  L.,  LI., 
LI  I.,  aad  Llll.,  boaad  ia  cloth,  7s.  each.    Post  free,  7a.  M. 

AU  the  ether  boaad  volumes  are  eat  of  priat.  Snbaerlbers  we«Id 
do  well  to  order  volames  aa  eeoa  aa  poasible  after  the  oonelaaioa  of 
each  half-yearly  volume  ia  February  aad  Auguet,  as  obIv  a  U«ited 
number  are  bound  up.  aad  these  eooa  rua  out  of  priat.  Noet  of  our 
back  number*  eaa  be  had  singly,  price  U.  earh,  through  any  book- 
seller  or  aewsageau  or  t^i.  each,  poat  free  f^m  tha  ofllea  («seept 
ladax  aambers,  which  arc  9d.  each,  or  post  ftct,  8|4.) 


CHESS. 

se* 

An  oammniiieetioiii  for  this  ooloom  to  be  sattothi 
Chus  Editob,  at  the  oi&oe,  88S,  Btnnd. 

PBOBLIDC  ICOOLXXnC^Br  B.  B.  ficiwAVs. 

Oaok, 


IFMli.  [10 +r 

White  to  pUf  end  Bute  la  two  mofm. 

BOLUnOK  TO  1S77. 
WhiU.  meek. 

1.  R-K  e.  1.  Kt  or  P  moTBi. 

S.  Q,  B,  or  Kt  mates. 

irOTIGIB  TO  OOBBBSFONDXRIB. 

OouBcr  Bolutions  to  1177  hy  W.  T.  Hariej,  W.  L 
Kerthi,  Btoxtf ord,  W.  Jay.  T.  GNieat,  and  Biene :  to  191 
bF  Biene  (aeoond  solution),  T.  H.  BilUngton  (ditto),  J. 
Johnston  (ditto),  W.  L.  ICaxtin,  Chas.  8.  BxJcht,  W.  Jif 
(two  mAxMmu),  T.  Qneet  (ditto),  F.  H.  Onest  (ditto);  to 
197S  by  T.  El.  Billincton  (one  dual  and  one  txjple),  J, 
Johnston  (ditto),  W.  L.  Martin,  Ghaa.  8.  Blight. 

F.  H.  CKrasT.— Yon  hare  evidently  left  oat  F  on  4i  is 
1276. 

T.  OnasT.— There  are  only  two  eolntiooe  to  1176. 

Jakm  KisTauoK.— 1S77  eannot  be  eolved  b^  B-B  aq. 

W.  T.  HuabBT.— Solution  to  1976  duly  received. 

Nambs  Rec«ivid  Foa  Nrw  Tomnmr.-- W.  L.  Maitia, 
T.  (hieet,  and  F.  H.  Quest. 


Ulorosoopio  XonntlBsr* — A  naefnl  little  woik 
ffivtng  **PraotiQal  Hints  on  fiCiorotoopicMoantiag" 
has  been  issued  by  Mr.  B.  G.  Maaon,  of  CUphan 
Paik-ioad,  S.W.  It  is  intended  expressly  for  be- 
ginnert,  and  will  be  of  much  help  to  any  intelli^ 
young  worker  idio  wishes  to  make  his  own  shdsi. 


Hollowaye  Ointment  and  Pilla  exeretoe  pritf- 

leee  power  over  Lumbago,  all  paias  of  the  mueelea,  aervee,  aa4)smt% 
aad  quickly  reduce  all  iwelliagB  caused  by  accideutal  lajuries,  »«ak- 
aesa,  or  herediUry  taiato.  Tbe  latelligibU  instruetioaa  raf^omat 
Holloway's  BMdicias  give  full  ooaasetfor  uaiagltBaoataavaatagsoBiir 
for  regaiaiaff  health,  strength,  aad  mobility. 


OVS  EZOHAVOB   COLXnOI. 

Wanted,  to  esehanM  mall  Donkey  Pnmp*  ^^  ij!^ 
ram.  suiUble  fi»r  siaeU  boiler,  for  amallestaue  iasptratmr.-raiei, 
Hamptoa  Wick.  _.       *v.v 

l«iin.  excellent    Olass    Speonlnm,^!^.  ™gi 

turneS    edge.    unsUvered.    Trial.    Olftrs.— T.    W.   B.  Wiu»T,0l» 
Hall,  Broeeley,  Shropshire. 

The  Obeniee-etreet  Ezohanve  ojfew  b«^  ▼^ 

in  cash  or  laatrunaeata  fbr  acieatiSe  appUaaees  aad  tools  of  au  ua» 
—CxruLXtu  Chcaisa-etrcei. 

New  Bdlawaalsamp*,  bras*  holdera.  ewitobee.  *j. 

bought,  cash  or  eachaage.— O.  Bowaow,  93.  Praed-street,  lioadoB,  w 

ArUton  Oreranette,    with   tones,    nef^^y  °«t 

cost  over  £4.    Broedwoed    Qraad   Ptaao.    BaeHaase.— Mbabt,  «■ 
Russell-square,  W.C. 

Flate  Bleetrioal  KaohinS;  in  box,  Mmp^e^,  80^, 

or  offeta  ia  exchaage.— W.  Sawaoii,  Bndge-itrect,  Whltoy> 

Two  splendid  pairs  Arohansel  Fiffeono,  'J"**' 

BumetDua  pniea,    Exhibitioa  birds.    Card.  aeat.    Valas  «•    " 
change  Watch,  Dynamo,   Electrical  Books,  Motor,   Ac.-P«iU-«"» 
Stokeflelds,  Oaildferd.  .         ^ 

HorlEontal  Engine,   lin.  bore.  «m.  «*«>**,«» 

Copir  Boile"    Bschangf  Electrical    Light,  Set  Electrical  lasliu- 
menta,  or  Lathe.—Dawso}!,  Plumber,  Northorpe,  Mirfleld. 

I  hare  in  addition  to  a  complete  set  of  "  Bn«M^ 

MBCHlMIca,"  a  quantity  of  the  early  numbers,  about  l«wt.   oe"^ 
%-olumce  eonpleta.    What  offers  ?  -Huif^a,  fiagiaesr,  Jeraty. 

Model  braiM  Swivel   Gun,    brass  jnonn*Sy^,* 

vertical  tubular  Bsiler,  tin.    Bsehaage  Screw  Eagias  for  MX.  wtn. 
Saoaaocxs,  Keppel-road,  Chorltoa-cum- Hardy. 

A  genufaie  Tiolin  (property  of  a  Ute  JjofwijonJ), 

by  wSlff.    Origiaal  price  £M.    Eachaage  to  valae  M.-ltniOf  t^i* 
QuecBS-road,  Piasbury-park,  Loadoa. 

BflTer  Enelish  Z«ever  Watob,,  neerly  nfw,  Jn^ 

feet  ordsr.^fitt    exchange  for    CutUisa'    Electro-MeUr.-W.  »• 
JacasoK, ««,  Mortea-atreet,  Oraatham. 

"  Amateur  Work,"  first  fl^o^oin^aee. cost rnjj 

Want  Microscope.  Ol^ectlvea.  Apparatus,  good  Mlcroaeoptc  Liieraiw^ 
or  offera.— Whitxjio,  Chawoi th-ioad,  Coiwiek.  Notuaghsm.     ^  ^ 

Light  ▼eitaoal  and  Booentrio  Oattinr -^SS^ 

KBjiTs,bygoed  maker,  ttoth  graduatsd,  eqaal  aaw.   wsaien,**^ 
four-jaw  Chuck  (fia.  aosc}.^Ca&viui,  Poateft>sct. 

Oomponnd  Bnslae,  4in.  and  LfWlIlviSS 

flaiahed  i  llse  SH.P.  UerMontal  ^iae.    Waatsd,  lua.  S«e«-<»«'^ 
LAtho,  or  other  csehaag«s.«-J.  Ax.uorr,  C  JL,  Woekeop* 


Not.  is,  1891. 
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AND  WOELD  OF  SCIENCE  AND  AET. 
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FKACIICAL    ILBCTAIC-LIGHT 

FCTTING.-IX. 

Br  F.  0.  A1J.S0P. 

iitbin    of    "Pnotiul    Electrio  -  B«I1   Pitting," 

"Tda^umM :  tboii  Coiutniotiini  uid  Fitting," 

"  Blaarie-Ball  CamtrnctloQ,"  fte. 

\U  a  TMW  oome  to  the  actual  fittings,  of 

if     which  ft    very  larga  variety  exists. 

Tliej  can  be  compriBad  under  three  distinct 

beaos.  vis.,  "pendants,"  "electroliers," 

"vail  brackets,"    with    perhaps    a  fourth 

leading,  under  which  may  oe placed  "ceiling 

fittings,"     "  shop  -  wintiow    fittinKS,"    and 

"leaoing     lamps."     Although    the    vord 

.  /ttiagi  is  not  unf  requently  used  to  designate 

I  tlK  whole  of  the  sc^essories  of  an  electric- 

'  ligU  installation,  such  as  switches,  ceiling 

HHt,  cut-outs,  &c.,  neTertheleSB  in  its  more 


m 


'W^ 


gacenl  application  it  is  understood  to  mean 
aslythe  sctuB.1  lamp-fittings  or  supports,  and 
tUi  is  the  rendering  that  will  be  given  to  it 
istlisse  articles.  Like  gas  chandeliers  a 
bnckets,  electric-light  fittings  are  made 
i)nu,  copper,  and  wrought  iron,  either  of 
nismetalonly,  or  of  a  combination  of  two 
«[  ^ree.  aocotding  tc  the  style  and  design 
«tthe  fitting.  The  eleotrio  light,  however, 
(nda  itself  much  more  readuy  to  artistic 
•dkptatioQ  than  gas ;  indeed  some  of  the  ten 
OT  twelve  electroliers  now  in  the  market 
m,  it  must  be  admitted,  ^  masterpiece  of 
<iciaiice  and  artistic  design.  Perhaps  the 
fflMt  noticeable  difference  between  gaa- 
Gttiige  and  those  (or  electric  hght  is  that  ii 
tin  (onner  all  bumerg  must  be  directed  up- 
*uda.  whereas  in  the  latter  they  are  directed 
^onwards,  thus  obviating  all  shadows,  and 
n  obecnred,  or  partially  obscured,  light.  In 
u  electric -light  fitting  also  a  great  reduction 
IB  the  thickness  of  the  metal  can  be  eSected, 
^g  away  with  that  heavy  appearance  that 
UK) unsightly  in  many  gas-fittiags. 

The  nmpleit  electric-light  fitting  (it  so  it 
^T  be  called)  consists  of  a  lamp  and  holder 
■"nging  at  the  end  of  a  flexible  cord,  the 
<«ai  end  passing  through  a  hole  in  the  lid 
<J  Uu  caamg,  and  being  directly  attached  to 
■seonducting  wires.  This  form  of  fitting, 
wnrer,  though  simple  and  cheap,  is  not 
where  it  is  desired  to  make  a 
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good  job  of  the  work.  A  nthei  better  form 
u  one  similar  to  that  shown  in  Fig.  S6, 
except  that  it  has  a  conical  shade  as  Fig.  57, 
and  no  bead  on  the  fimuble  oord.  It  is  a 
fitting  much  used  for  mill  and  factory  light- 
ing, and  indeed  in  all  places  where  a  plain 


and  cheap  fitting  is  required.  It  consists  of 
a  ceiling-rose,  3ft.  of  35-40  flexible  cord,  a 
shade-carrier,  holder,  and  a  conical  shade — 
this  latter  being  either  of  opal  glass  or,  what 
is  perhaps  preferable  in  many  places  owing 
to     its     being     practically     unbreakable, 


enamelled  iron.  If  the  fitting  is  for  _ 
private  house  or  shop  window,  something 
more  artistic  will  generally  be  required,  so 
some  such  form  as  shown  in  Fie.  56  can  be 
employed.  This  has  a  fancy  £ade  and  a 
glass  or  brass  bead  half-way  between  the 


oeiling-roM  and  shade,  which  somewhat 
relieves  its  plainness. 

A  very  convenient  form  of  fitting  is  that 
shown  in  Fig.  S7,  whioh  is  known  as  the 
"  adjustable  pendant."  It  conaista  of  a 
oeiling-rose  of  the  form  shown  in  Fig.  41, 
Article  VII.,  and  about  9ft.  of  flexible  oord, 
at  the  bottom  of  which  is  the  holder,  lamp, 
and  ^de.  The  ceUing-rose  is  fixed  on  the 
celling,  and  the  flexible  cord  threaded 
through  as  shown  in  the  figure,  so  that  the 
lamp  and  shade  can  be  raised  or  lowered  to 
any  position.  The  counterweight  is  hollow, 
and  must  be  filled  with  shot  until  a  balance 
is  obtained,  so  that  the  lamp  will  remain  in 
any  position  in  whioh  it  is  put.  These  ad- 
jostahle  pendants  are  made  in  a  great  vnrietv 
of  forms  up  to  Eve  and  six  lights,  wita 
fancy  silk  shades  and  massive  counter- 
weights. 

Numerous  attempts  have  been  made  by 
various  inventors  to  devise  a  compact  (ona 
of  the  adjustable  pendant,  and  one  of  t^ 
most  successful  (the  Bradner)  we  illustrate 
"■        58  and  59.      Fig.   58   shows  the 


weigl 


ing  complete,  and  Fig.  59  the  oounter- 
ight,  with  cover  removed,  showing  the 


interior  construction.  It  is  ingeniously 
arranged  so  that  only  one  cord  is  necessary, 
and  the  brass  ball  or  counterweight  appears 
to  be  merely  an  ornament  to  break  the  line 
of  the  long  straight  cord.  It  acts  by  the 
coiling  and  uncoiling  of  the  flexible  cord  on 
two  drums  of  different  diameters,  and  fixed 
on  a  common  spindle,  so  that  when  the 
lamp  is  pushed  up  the  counterweight 
descends,  winding  up  the  slack  cord  on  one 
side  of  the  drum  and  unwinding  from  the 
other.  The  pulley  is  so  weighted  as  to 
balance  any  onHoary  lamp-shade,  but  where 
these  are  unusually  heavy  the  balance  can 
be  readjusted  by  inserting  load  disoa  inside 
the  drum.  In  erecting  the  fitting  a  thin 
cord  should  be  used,  so  as  to  obtain  an  easy 
movement.  Fix  one  end  to  the  ceiling  rose 
and  pass  the  other  down  through  the  shell 
with  the  bearings,  and  through  the  hole  in 
the  drum  from  the  smaller  side  to  the 
larger;  then  wind  the  larger  drum  with  as 
much  cord  as  it  will  hold  without  crowding. 
The  pivot  at  the  larger  end  of  the  drum 
must  be  in  the  longer  bearing.  This  fitting 
has  a  smooth  movement,  and  the  lamp 
remains  in  any  desired  position  without  the 
slightest  difficulty. 

It  might  be  supposed  that  in  all  these  ad- 
justable pendant  fittings  the  wear  and  tear 
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is  exoMUTa ;  but  owing  to  the  pulleys  being 
made  of  porcelain  or  ebonite,  and  ninning 
euily,  tbe  vear  on  tlie  oord  is  inappieciabia. 
A  yery  handsome  form  of  the  ordinary  pend- 
ant ia  shown  in  Fig.  60.  It  has  a  oat-glaaa 
oailing  plate,  thick  soapeaaion  cord,  and 
maBBive  cut-glaas  globe,  supported  by  a 
bnu  gallery.    The    lamp  is  carried  by  a 


plAin  holder  inside  the  globe,  and  the  efic 
of  a  high  oandle-power  lamp  inside  tl 
globe  is  Tery  fine.  Another  excellent  form 
IS  shown  in  Fig.  61.  The  cut-glass  globe 
containing  the  uunp  is  supported  by  a  thin 
flexible  cord,  round  which  twines  an  imita- 
tioQ  oteeper,  tbe  leaves  being  of  wrought 
iron  and  the  Sowers  of  beaten  copper. 

Electroliers  are  made  in  a  lar^  number  of 
shapes  and  sizes,  from  the  plam  2-light  to 
the  maesiTe  and  imposing  30  or  40-light,  the 
sizes  in  most  general  use,  however,  being 


the  3,  5,  and  12-light.  A  small  2-light 
electrolier  ia  shown  in  Fig.  62,  consisting  of 
an  apright  twisted  stem  and  two  ornamental 
arms,  at  the  end  of  which  are  the  holders 
oarrying  the  shades.  The  stem  and  arms 
are  mads  from  brass  tube,  and  the  wires  to 
the  lamps  are  passed  down  the  et«m  and 
through  the  arms  to  the  holders. 

Will  brackets  are  generally  either  I  or 
2-light,  the  3-light  not  being  very  much 


naed.  As  theii  name  implies,  they  are  fixed 
against  the  wall  for  lighting  the  room  tiom 
the  side— a  method  preferred  by  many 
centre  lighting.  The  simplest  wall  bracket 
consists  of  a  plain  tube  fitted  at  one  end 
with  a  back-plate,  and  at  tha  other  turned 
down  at  right  anglee.  This  end  is  fitted 
with  a  thread  to  suit  the  holder,  which  may 
be  with  or  without  shade-carrier,  according 
to  whether  a  shaded  light  is  required  or  not. 


A  very  neat  form  of  wall-bracket  is  shown 
in  Fig.  63.  The  tube  and  back  plat«  are  of 
polished  brass,  and  the  leaves  of  beaten 
copper.  Another  rather  favourite  form  is 
shown  in  Fig.  64.  It  is  of  wrought  iron 
throughout,  and  makes  a  capital  hall  or 
library  fittins.  Fig.  65  shows  a  very  light 
bradtet,  which  will  be  found  very  eSective 
many  places.  The  lamp  and  shade  hang 
the  end  of  the  flexible  cord,  which  is  kept 
to  a  giaceful  curve  by  the  spiral  brass  wire 
Burronnding  it.  Fig.  67  ia  a  oeiling- fitting 
polished  copper  for  centre  lighting,  and 
ire  especially  for  low-pitched  ceiling.  A 
high  candle-power  lamp  is  generally  em- 
ployed in  such  a  fitting,  which  makes  it  very 
eSective.  Figs.  68  and  60  show  two  small 
fittings  such  as  are  used  for  shop-window 
lightmg.  The  form  in  Fig.  67  consists  of  a 
china  shade  in  the  form  of  a  shell  leaf,  inside 
which  is    fixed   the    lamp.     The  shade  is 


__  hard  and  fast  rule  can,  of  course,  be  Is^ 
down.  The  selection  and  proper  disponng 
of  the  lamps  and  fittings  to  get  the  most 
e&ectiye  lighting  and  pleasing  appeaianoe  it 
no  easy  matter,  and  a  qualification — judgit^ 
by  the  eyesores  to  be  met  with  every  day— 
'  possessed  by  every  electric-light  engi- 
One    comes   across  dining  •  toonu. 


is  thrown  on  to  the  goods,  and  shell-leaf 
shade  screens  the  eyes.  Fig.  69  is  a  similar 
fitting,  but  is  fijced  on  the  wall  so  as  to 
throw  a  light  from  the  side  of  the  window. 
The  shell-Unf  reflector  in  this  fitting  is  of 
metal,  silver-plated,  the  holder  and  stem 
being  likewise  plated  to  match. 

Eeading-lamps'are  lamps  made  to  stand  on 
the  table  or  mantelshelf,  in  order  to  get  a 
concentrated  light  for  reading,  writing  lett«n, 
&o.  Tbey  are  connected  to  the  conducting 
wires  in  the  walls  by  means  of  the  wall- 
plugs  described  in  Article  VII,,  a  leneth  of 
about  6  yards  of  flexible  cord  being  employed. 


A  simple  and  very  useful  form  is  shown  i 


Fig.^  TO,   consisting    of    a   polished   brass 
lamn  at  uie  top,  and_a 


etandard   with  the   _.  . „,, 

conical  shade  to  throw  ue  light  down.  The 
flexible  connecting- wire  passes  in  through  a 
hole  in  the  stand  of  the  lamp.  A  very 
ingenious  and  convenient  form  of  reading- 
Uxao  is  shown  in  Fig.  71.    It  is  a  combined 


polished  brass  standard,  the  upper  end  of 
which  finishes  oS  in  a  T-shaped  branch. 
"Between  the  two  projecting  prongs  is 
pivoted  the  lamp-holder,  the  bottom  of 
which  is  weighted  so  that  the  force 
of  gravity  always  keeps  the  lamps  up- 
right. The  end  of  the  flexible  cord  (which 
oord  is  not  shown  in  the  figure)  enters  to  the 
lamu  through  the  bottom  of  the  holder,  and 
the  holder  is,  it  will  be  noticed,  fitted  with  a 
switch.  In  the  position  shown  in  the  figure 
the  lamp  is  in  use  as  a  wall-bracket,  it  being 
supported  by  the  lug  seen  at  the  top  of  the 
base.  When  required  as  a  reading-lam- 
the  fitting  is  lifted  off  the  nail  in  ^e  wal 
and  stood  on  its  base,  when  the  lamp  immi 
diat«ly  swings  into  the  upright  position. 

As  regards  the  selection  and  arrangement 
of  fittings  for  different  rooms  and  buildings, 


reoeption-roome,  &c.,  equipped  with  fiUiiiM 
that  are  more  suitable  for  a  bam  or  wori- 
shop ;  Bho[w  with  the  lamps  so  badly 
arranged  that  it  is  impossible  to  ^topeib 
inspect  the  goods  owing  to  the  glare  in  ons  > 
eyes,  and  theatres,  music-halls,  and  othsr 
public  buildings  so  inadequately  lightedthat 
quite  a  gloom  is  cast  orer  the  puu».  Ho 
doubt,  in  many  instances,  the  pronrietond 
the  buildings  are  themaelTOs  to  olame.  i» 
many  insist  on  having  the  lamps  anaDsed 
to  their  own  notions,  irrespecbre  whstftw 
it  harmonises  with  the  etvle  of  decoratiMk 
and  arrangement  of  the  building.  In  the 
majority  of  cases,  however,  it  is  only  too 
evident  that  bad  lighting  is  caused  by  caie- 
leesness  or  wont  of  judgment  on  the  part  of 
the  contractor.  Seeing  that  nothing  lands 
itself  so  readily  to  artistic  adaptation  as  the 
electric  light,  thia  ia  much  to  be  regretted. 

For  factory  or  miU-lighting,  it  is  veiy 
doubtful  if  anything  better  than  the  ordinur 
plain  pendant,  aimilar  to  Fig.  5G,  with 
enamelled  iron  shade,  can  be  employed,  or  ij 


a  side  light  is  desired,  a  plain  wall-biacket. 
Hand-lamps  connected  to  the  wall-sooket 
with  fiexible  cord  will  also  be  found  vary 
convenient  for  inspecting  different  P*^  ?f 
machinery,  &c.  For  hall  and  entrance  hgQt» 
of  private  houses,  a  ceiling -fitting,  with  two 
or  three  lights,  according  to  the  roaoe  to  W 
lighted,  wUl  be  found  very  auitable.  In  ths 
reception  rooms,  electroliers,  or  wall-lsaip*. 
are  used  according  to  the  size,  itjw.  •"'' 
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persons.  &ad  look  verj  well  with  carved 
deconttioiu.  In  the  library,  wronght-i 
mll-bracketa  will  be  found  very  eftectiTe 
u  B  general  liebt,  adjustable  pen^nts,  with 
\tige  oik  ahadM  being  used  to  get  a  oon- 
«BDli«t«d  light  for  reading'.  Billiard -rooma, 
td  coarse,  require  a  Bpeoiaf  fitting.  Generally, 
thii  very  muoh  resembleB  the  ordinary  gag 
billiard- ttible  ligU,  with  the  large  paper 
dudes,  though  a  very  good  way  is  to  drop 
Anm  sis  pendants  from  the  ceiling  over  the 
table,  eacn  pendant  being  fitted  wiUi  a  large 
Dpalskade.  In  the  bedrooms,  plain  pendants, 
or  vail -brackets,  are  generally  used,  different 
(olonr  shades  being  employed,  according  to 
Utte  and  style  of  decoration.  In  the 
kitchen  and  adjoining  offioes  nothing  better 
can  be  employed  than  the  simple  pendant, 
*itli  enamelled  iron  abode,  and  a  portable 
limp,  for  use  over  the  cooking -range,  will 
be    found   very    convenient.     As    regards 


nception-rooms  and  principal  bedroonis ; 
tfaereneed  not  be  a  lampforeach  room,  as  if 
there  are  one  or  two,  they  can  be  carried  from 
room  to  room,  as  desired.  In  shop-window 
gating,  the  lamps  require  to  be  carefully 
pliced,  the  great  point  being  to  conceal  the 
light  from  tne  eyes,  and  concentrate  it  on 
tlie  goods.  In  some  windows,  the  goods  are 
plu»d  close  to  the  glass,  and  in  such  cases 
It  ii  useless  to  try  and  get  good  effects  from 
iuide  lightdng.  Shaded  lights  (specially 
protected  against  the  weather)  must  then  l>e 
ttn^oyed  outside,  which  can  be  done  more 
sIlKtnally  than  by  gas,  and  at  the  same 
tims  BO  as  not  to  appear  unsightly. 
{To  be  continued.) 


actual  snbatance  and  the  petrifactions  of  the 
actual  subttanoe  are  more  common  in  clays  and 
limestones.  Casta  and  footprints  are  more  < 
! j_. through  which  water  can 


QIOLOOT  FOK  STUDEHTS. 

By  EnwAttD  Avelino,  D.Sc  Lond.,  Fellow  of 
University  College,  London. 


ALL  the  reat  of  the  geological  systems  that 
we  have  to  study,  from  the  Silurian  up  to 
tl»  Recent,  are  fossil  if erons,  contain  remai 


frusa  of  living  t)einfts.  There  are  no  longer 
dimbttiil  questions  of  Eozoons,  but  unmistakable 
wginie  remains.  D.  Paleontology,  in  our  plan 
(v.  SI)  has  hitherto  been  almost  wholly  ignored. 
Thoe  has  been  nothing  to  say  under  that  head, 
■ith  oue  dabiouB  exception.  But,  henceforth, 
IS  our  study  of  the  various  systems,  their 
[deontology  will  play  a  very  important  part 
la  next  two  chapters  will,  thercfoTe,  he  devoted 
t^  a  lew  Dates  on  foeeils  generally,  and  to  an  out- 
uneof  the  clasaificstiaa  of  plants  and  animals. 

AbasQ  may  be  the  result  of  the  actual  pre- 
•ttwfion  in  the  rocks  of  some  living  thing,  or  ol 
"a*  jart  of  a  living  thing ;  or  it  may  be  the 
nwiofthe  petrifaction  of  the  whole  or  of  part 
^u  organism.  In  some  few  cases  conditions 
BTB  been  tavonrable,  and  the  whole  ot  a  plant 
« animal  has  been  preserved  in  the  rock.  But 
•mvsit  rarely  occurs.  Mach  more  frequently 
Prti  of  the  plant  (the  cones  of  pines,  e.g.]  or 
y^af  the  animal  (the  sholU  or  bones,  e.g.)  ore 
(•"vod.  Hoat  froqaenlly,  however,  fossils  ore 
«a  nnilt  of  petrifaction.  Ftlra,  a  atone  ;  faeio, 
^Jw.  ^  In  these  coses  the  plant  or  animal  loses 
"'"  "    *   '    oi^anio  struotoreandcomposi- 

i  the  atrDctnre  and  oompositian 
a  result  we  may  find  perfect 
'    '     '  me.     And  lome- 
I  may  ose  tha 
^^.  —  „  „,,„  ,..  _„  or  moulds  of  the 
^war  or  at  the  interior  of  the  organism.    The 


tisB,ud  takes  01 


^il  of  plants  or  aDiamls  in  atoi 
■*■  thsis  aunetai  fwails,  if  I 
V^m,  take  Uis  form  of  casta  oi 


colate  freely,  and  carry  away  the  actual  snbstoQce 
of  the  organism. 

The  student  must  not  imagine,  for  a  moment, 
that  traces  will  he  found  in  the  criist  of  the  earth 
of  all  the  living  beings  that  have  existed  in  the 
post.    The  geofogical  record  is  v(ry  imperfect. 


With  plants,  the  intrinsic  possibilities  of  p: 
tion  are  even  less  than  with  animals. 

Besides  the  necessary  intrinsic  conditions,  the 
firmesB  and  durability  ot  the  organism,  there  are 


necessary  extrinsic  conditions.  A  'plant  or 
animal  in  itseU  i^pable  of  pceservatiaa  will  only 
he  preserved  when  the  external  sotroundinga  are 
favourable.  Myriads  upon  myriads  of  organisms 
have  perished  and  decayed  away,  withoat  any 


in  the  first  place,  very  many  plants  and 
animals  could  not  be  preserved.  Soft  and  delicate 
structnres  cannot,  as  a  mle,  become  fossils.  In 
the  table  of  classification  ot  animals  given  below, 
the  names  of  the  classes  entirely  unrepresented 
palfeontologically    are   printed  m   small   type. 


There  are  nine  ot  these  out  ot  a  total  of  39.  Bat 
a  very  laiiie  percentage  of  the  aoinxals  belongiog 
to  tlie  other  30  dauee  have  been  too  soft  and 
delici^  in  structure  for  preserration  in  the  rocks. 


sedimentary  rocks  being  deposited  upon  them  to 

tvelop  them  as  fosdls. 

Yet  again,  even  supposing  a  plant  or  animal 

have  been  intrinsically  and  eitrioncally  in 

favourable  conditioni   for    preservation,   after- 


igee,  espedslly  ot  an  igneous  natnrej  have  in 
lUess  instances  destroyed  the  fossil.     And 


I 


ase 
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Eee^gtheM  facts  in  mind,  Hie  itudant  «iU 
rwliie  to  Bomo  extent  the  imperfeotioD  of  the 
geolosical  record  ai  far  u  palaiDntoloKy  ii  con  - 
oemed.  The  fraction  of  the  orgsnuma  that 
have  axiited  on  the  earth,  represented  in  aojr 
form  in  the  fonila  of  the   cctut,   is   infinitely 

In  Table  I.,  p.  66,  it  was  sbown  that 
palaeontology  bag  two  divisions;  palieophy- 
tology  (fouil  botany),  and  polieozoolo^  (fossil 


=yi 
^i 


F 


zDi>1<^),  The  sabjoiDod  Table  shows  the  cbief 
divisions  of  the  Ktogdoin  Vegetabilia,  to  which 
Teferenca  will  ba  made  in  our  stndy  of  palieophy- 

tolojy. 


Class.      DivisioD. 


PuLgl. 

Hspaticn. 

Filicei. 

Eqnisetawffi. 

LycopodiaceiG. 

Gias*. 


<'i"-'>"    1  Cvcad*. 
|.ps™«^^^- 

^■•1*™*  (Buttercup. 

The  lower  of  the  snfi-Ungdom*,  into  which 
the  artiBoial  kisgdoin  Vegetabilia  is  artificiBlly 
divided,  comprise*  plants  that  have  no  flowers. 
As  the  nntroductive  organs  of  these  plants  are 
microMopic,  and  not  viaible  to  the  naked  eye. 


Fio.  77. 

the  mb-Ungdom  is  known  as  that  of  the 
CiyptoKamia.  lyiviTToc  (kruptos),  hidden;  yafot 
(gamo*),  marriage.  This  inb-kuigdom  inclndes 
JQgSB  or  HBWseds,  Fungi  or  mnshroonts,  Uusci 
or  monee,  Hepaticra  or  Liverworts,  Filices  or 
ferns,  EqiUMtaceEe  or  honetails,  Lycopodiacees 
(lyoopod*  and  olDb-mosses).  Of  these,  the  only 
claasea  not  familiar  to  the  reader  are  the  Hepatica.' 
(hfar,  a  Uver),  Eqnieetaceai  (fqtitt,  a  horse), 
and  LyoopodiaccEB.  Fig*.  67,  68,  69  respect 
ively  ispresent  a  liverwort,  a  horsetail,  a  club- 

The  MDond  sub-kingdom  comprises  planti  that 


have  flowers.  As  the  reproductive  organs  of 
these  plants  are  not  microscopic,  hut  are  visible 
to  tha  nalied  eye,  the  sub-kii^dom  is  known  as 
that  of  the  Pbffiaogamia  or  Pbanerogamia. 
faivai  (phaino),  1  appear ;  ^ampa^  (phaneroa), 
evident.  This  sub-kingdom  has  two  classes.  The 
lower,  whose  plants  have  generally  an  adven- 
titious root— i.e.,  a  root  with  no  main  dominant 
aiifl— irregular  wood,  leaves  with  parallel  veins, 
the  parts  of  the  floarer  in  threes,  and  only  one 
cotyledon  or  embryo  leaf  in  tha  seed,  ia  called 
the  class  Monocotyledonea.  advenliliiu,  acci- 
dental; Eo-ri/Xti^uv  (kotuledonj,  a  plant;  fiovoc 
(monoe),  single.  The  high^,  whose  plants  bare 
generally  a  root  with  a  main,  dominant  axis, 
their  wood  arranged  in  rings,  tha  leavea  with 
netted  veins,  the  parts  of  the  flower  in  two*  or 
fives,  and  two  cotyledons,  is  called  Dicotyledoae*. 
S-C  Cdis>.  twice. 

The  Dico^ledones  present  two  diviiions.  One, 
rspresented  by  the  pines  and  flrs,  has  naked  seeds 
— I.e.,  seeds  not  inclosed  in  ovaries  or  sead- 
casca.  Iti*  named  Qymnospermfo.  ^ufiiiDC  (gum- 
noaj, naked;  vripfia  (sperma),  seed.  The  other, 
repreMnted  by  most  of  odt  trees  and  flowers, 
has  seeds  iiulosed  within  ovaries.  It  is  named 
Angiospermce.    ayys  (angos),  a  vessel. 

Table  XI.  shows  the  chi^  divisions  of  the 
kingdom  Animalia.  I  give  all  the  sub-kingdoms 
and  classes,  printing  in  italka  the  names  of 
those  classes  of  which  no  foMil  forms  are  known. 


Faramteoium. 
SpODgUla. 

Hf  drs,  Sertnlaria. 
Actinia,  ooral. 
EohJDiu. 
Starfish. 
Brittle  star. 
Sea  cucumber. 
Peutacritins. 
Hemioosmites. 
PeDtremites. 
Tape  wonn. 


SagitU 
LolsUi 


Entalophors. 
RbyneooelU. 

iuntnua,  Alddla. 

LamallibranchiataOyster. 
Gastropoda.  Snail. 

UoUnacft.  {  Folyplacbophora.  Chiton. 

in.._i_   .1  Dentaliom. 

CutUaflih. 
Ampbioius. 
Salmon. 

Fowl.  " 
Cat. 

Protozoa.  ir|>uToc  (protM),  first;  Zfou  (zoon), 
animal.  Very  lowly  organised  beings,  with 
protoplasmic     coicroBcopic     bodies  ;    generally 

Class.  I.  Ortgaritiida,  lotemal  mouthless 
parasites.  Fig.  TO  represents 
toand  inside  earthworms  and  cockroaches. 
Dame  of  the  genus  and  of  the  class  is  from 
gngariut,  living  in  flocks,  as  the  gregarines 
always    occur  in  colonies,  not  singly.      Never 

Class  2.  Shaapoda.  piZ"  (ihiza),  root ;  xouc, 
To^oc  (pous,  podos),  foot.  Aquatic,  mouthless, 
•ending  out  extenaiona  of  their  protoplasmic 
bodies,  that  are  used  to  secure  food  particles 
and  also  in  the  movements  oE  the  rhizopod.  Most 
of  the  class  have  the  power  of  forming  around 
their  protoplasmic  bodies  shells  of  calcium  car- 
bonate (Fig.  71)  or  silicon  dioxide  (Fi^.  72).  In 
Fig.  Tl  (Rotalia)  themanyprotoplasmiosegmente 
of  the  body  are  seen  invested  by  the  many- 
chambered  diell,  thron^h  the  perforated  walls  of 
which  the  protoplasmic  extensions  or  psendo- 
podia  protrude,     if'cvjoc  (paeudosj,  false. 

Clas*    3.   Infaii/tia.       Microscopic     animals. 


living  ia  vegetable  infusions — hence  the  nuns  of 
the  class ;  with  months,  without  pseudopc^ 
but  with  minate  hair-like  cilia  (tiiium,  eyelsA) 
on   the   exterior.     Fig.   73    represents    a  vaq 


common  form,  Fonim'i'cium.     Notoccornngu 

PoEiFKa*— yorw,  a  passage ;  /*ro,  I  bwi; 
The  sub-kingdom  of  the  sponges.  Thaordinuj 
sponge,  as  known  to  ui,  is  only  the  skeUoa  M 
the  Bving  sponge.  In  life,  the  maof  eansli 
running  through  this  skeleton  and  their  dSsti- 
tiona  are  lined  with  protopUsnuc  masse*,  eadi  ol 
which  is,  virtually,  a  single  rhizopod. 

Clau  4.  FItlhoipongiic.  k-Xi|9dc  (plethos),  a 
great  number.  The  name  comea  from  the  fact 
stated  in  the  preceding  paragraph.  OarordioaiT 
sponge  is  a  representative  of  thi*  class.  "Ot 
skeletons  are  homy  or  silicious. 

Class  E.  CaleupoBfiit. — Tho  skeleton  ii  at 
calcium  carbonate;  calx,  calcii,  chalk. 

Ca:LENTERATA.    —     KUiXdc         (kOilOS),       hollOWj 

ci^EpDii  (enteron),   intestine.      Bag-bke,  aqoitic 


animals,  with  body  walls  no  longer  protopliflu^ 
but  with  at  leaat  two  layers. 

Glass  6.  Hydratoa.  —  llydni  animalt  Thoi 
named  from  the  type  of  the  class— the  Hydit,  cc 
fresh-water  polyp  (Fig.  74),  the  simple  bag-lite 
»nim»l  often  found  hanging  month  and  IWlsn 
downwards  from  dackweed.  The  Hydra,  HkstU 
its  class,  has  only  a  ungle,   nndivided  inlensl 

Much  more  important  than  the  Hf  dia,  pslnoo- 
tologically,  are  its  compound  denvotives.  In 
Fig.  16  is  shown  a  hydra  giving  out  bads  which 
after  a  time  become  detach^  and  live  as  eepsnt* 
individuala.  Uony  of  the  allies  of  ths  By ii*> 
however,  give  out  similar   buds  which  do  net 


became  detached. 
Sertnlaria,  Fig.  ^ 

'  individuBj  hydrie,  connected  by  ■ 


leoce  a  colony  remit*,  »•(■ 
The  fmall  eminences  K^* 
connected  by  a  bfsnehs*, 
iginally  of  firing  "•""' 
later  on  of  hard  material,  . 

Class  7.  ..IcdnoiiMi.— Actinia  animal*.  Aofflua 
is  the  technical  name  of  the  ssa-sntsW; 
Fig.  77.  a<Tic  (aktis),  a  ray.  The  n"'^""?: 
friMn  the  radiating  appearance  of  the  Wt^j" 
or  feelers  ol  the  sea-anemone.  The  body  can™; 
of  the  sea  anemone  and  of  all  it*  alliss  are  divide  i 
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gdo  it  iMit  tiro  ctuiinbera.  Jnst  m  the  Hydn 
bnni  bada  which  ofterwardi  become  detached 
nd  npantte  iodividiubi,  bo  the  Mii-aaBinoiieB 
m  n^t)duce4  bj  this  proceea  of  badding;  and 
in  Kima  of  the  Actinozoa,  aa  in  aome  of  the 
Ejdtoioa,  buda  are  giren  oat  that  do  not  be- 
ccrns  detached.  Hence  a  colony  roanlta,  the 
naoiben  ol  which  are  connected  bv  a  biaoched 
common  stmcture,  originally  of  Uviog  tns 


liier  on  of  hard   material.      These   colomea  of 
Adinazaa  form  coral.     In  Fig.  78   ia  diown  a 

Cof  btaoched  coral.  Moat  of  it  ii  only  the 
peniitent  dead  coral ;  but  to  the  left  ia  teen 
1  pntio:)  of  the  aoft,  liriiig  anhfftance  invoBting 
(u  hud  coral,  and  having  imbedded  in  it  the 
small  bodiea  of  the  sea -anemone- tike  animola. 

EcHCioDERHAT* — fx"''*C   (echiiKKi),  •ea-urcWn 
abedgehog;   lipiia  (derma),  akin.     On  acconnt 


Chua  U.  Blailoidta.  fiXaarac  (bloatoa),  a  apront 
'«hoot.  Pear-shaped  body  with  ahell  (Fig.  S4). 
Extinct. 

In  the  next  chapter  we  ahall  consider  and  illna- 
trate  the  remaining  claiaea  of  the  kingdom  Aiii- 
malia.  Then  the  ayitema  preienting  lonila  will 
be  studied. 


■*"jpiaaa  or  sharp  prominences  met  with  on 
'■'MiM  of  moat  membera  of  the  sab-kingdom. 
Hieiirt  diviaion  is  Echicoioa  or  eaa-urchin 
'ntiM;  the  second,  Petmatozoa.  ircXim  (pelma), 
'MkCiaeWg.  82).  ''^" 

Omi  B.  AJmoirfra.  „Ja£  (rfdoa),  Ukenew ; 
J^mldna  (Fig.  79)  and  their  allies.  With  a 
5*™  body  Bnrrounded  by  a  calcaraooa  shell, 
f^J  plrtot,  perforated  and  covered  with 
■■•aMspiDee. 
I^S.  Mliwidta.  iirrnp  (aator),  aRtar.  The 


■tarSih  and  Ue  alliea.     A    central  body    with 


Class  10.  Ophiuroidta,  ipiQ  (ophis),  a  snake; 
oApa  (oura),  a  tail.  The  britUe-atate  fPiff.  80) 
and  their  alliea.  The  radiaticg  arma  in  this 
dasa  ue  aharpl;  marked  oS  from  the  central 
body,  and  do  not  contain  any  extensions  of  the 

Class  11.  SolotAuroiiUa.  uXoSdu/iipv  (bolothon- 
rion),  the  sea.cucunibet  (Fig.  Slj.  Elongated, 
leatlMry,  with  no  shell,  but  with  calcareous, 
microscopic  bodies  inunersed  in  the  integument. 

Of  the  division  Felmatozoa,  Claaa  12,  is  the 
CrtHoidea.  npii'sv  (krinon),  a  lily.  The  sea-lilias 
(Fig.  82)  and  their  allies.  Long-jointed  atalka, 
carrying  above  a  central  body,   with  radiating, 

Clasa  13.  Cy>fr9i<ifa.  cuaTicCkastJs),  abladder. 
A  spherical  body,  covered  by  irregularly  arranged 
calcareous  plates  (Fig.  S3}.     Extinct. 


"W.  AMD  a."  PATBHT  STAPLE 
SBIVSIl. 

THOSE  who  have  had  much  experience  in 
running  bell  wires,  have  often  wished  for 
soma  easy  method  of  holding  staples  in  position 
without  using  one's  own  fingers  foe  the  purpose. 
We  illustrate  a  simple  little  instmment,  which 


PBACIIOAL    KICROSCOFT   TOR 

8T0DKHT8.— VI. 
By  Fbbdeeice  Davis,  B.Sc 


1  immense  nunber  of  simple  cells 


composed  of 
moiufied  in 


certain  particulars.     The  atudent  will  n , 

in  examming  the  fern-stem,  he  found  the  form 
of  cells  lotown  as  parenchyma.  If  we  take 
one  of  these  cells,  and  view  it  with  the  Jin. 
objective,  we  shall  see  it  to  be  composed  of  an 
outer  portion,  or  cell  wall,  with  an  inner  semi- 
flaid  substance,   called  the  protoplasm,   in  th 


.^ZS 


has  been  deaignad  with  thia  end  in  view.  It 
holds  the  staples  in  podtion  until  they  have 
penetratod  for  enongh  to  be  driven  home  with 
the  hammer.  The  too!  coo^sts  of  a  rectangular 
tube  of  a  aae  suitable  for  the  staples  being  used, 
which  is  a  plunger  with  a  movement  of  about 
I.  The  staple  is  placed  in  the  end  of  the  tube, 
where  it  is  held,  uid  the  projecting  points  are 
placed  over  the  wire,  wluch  is  being  run  ;  a  blow 
IS  f^vea  to  the  opposite  end  of  tlie  plunger,  after 
which  the  tool  is  removed  and  the  staple  driven 
home.  It  will  be  found  very  handy  for  those 
who  are  in  the  habit  of  ranning  wirea  overhead. 


centre  of  which  may  be  observed  the  nnclen*. 
At  first  Qie  pmfavplasm  entirely  fills  tlie  cell ; 
but  as  the  call.waU  enlarges — that  is,  growl,  the 
protoplasm  ia  insufficient  to  fill  it.  Spaces, 
tberelore,  occur,  which  are  termed  vacnoles. 
These  vacnolea  are  filled  with  a  watAiy  fluid 
called  the  ceU-sap. 

It  most  be  remembered  it  is  the  protoplasm 
which  constitutes  the  whole  vitslitv  ■»  Om  call, 
and  from  this  substance  all  the  cell  oontent*  are 
directly  formed. 

During  the  growing  state  of  tha  oall,  Ita  oon- 
tents  are  constantly  in  motion.     In  some  plantA 
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this  may  lie  obcerred  to  lietter  Bdvantcige  than 
otben.  The  beat  plant  for  the  microecopist  to 
eianuiie  ia  that  beanng  the  name  of  Yallunaria 
ipiralia  :  in  its  cells  the  circulation  is  very  beautl- 
fnl.  The  stndent  may  have  attended  one  of  the 
many  aoitees  connected  'nith  a  microecopical 
■odatr :  it  is  gfenenlly  thia  plant  which  is  (bovQ 
at  audi  to  demonstrate  this  pheDOmonon. 

Many  bain  from  the  netUea  and  potato  plants 
iliow  the  iame  drcalating  cbanuter  of  the  cell 
ocoitents.  The  abape  of  the  cell  is  modified 
according  to  the  equal  or  unequal  presenre 
Isonght  to  bear  upon  it.  any  lo-called  Becondary 
deposila  being  developed  aa  the  call  requires  such 
to  strengthen  and  support  it  accocdiog  to  its  iot- 
lonndiiige.  In  the  various  fonns  of  cells  which 
the  student  will  eiamine,  he  will  obaerre  in 
some  the  protoplasm  to  be  transparent,  in  other 
opaque,  agifiii  of  the  consistency  of  dough,  o: 
quite  hard  and  easily  broken.  Generally  speak 
ing,  however,  it  is  of  a  pale  fawn  or  giejiah 
cokiur.  Sachs  is  of  opinion  that  only  the  trans- 
porent  variety  ahonld  be  consitlered  prDtoplssm 
m  the  true  aenae  of  the  word  ;  it  will  be  remem- 
bered that,  in  a  previous  chapter,  we  stained  the 
protoplBsm  of  a  cell  with  iodine  solution,  bat 
that  the  sac  or  cell-wall  was  unaffected ;  if  now 
we  substitute  a  lolution  of  sugar  and  dijata  eul- 
plmrio  acid  in  place  of  the  iodine  solution,  we 


Caldun)  highly  magmfied. 

■hall  fiod  a  pink  coloration  developed.  This  of 
itself  should  be  sufEdent  to  prove  the  presence 
protoplaam  aa  euch,  whether  opaque  or  trani- 

The  nnclena  appean  to  be  modified  or  thick- 
ened protoplasm,  whilst  the  c«ll-sap  does  not 
appear  to  be  developed  from  the  protoplasm 
until  the  vacuoles  are  formed  ready  for  its  recep- 
tion. After  the  thickening  of  the  protoplasm, 
it  deposits  itaelf  upon  the  inner  portion  of  the 
cell-wall,  and  is  then  termed  the  primordial 
utricle.  As  the  protoplasm  thickens  or  becomes 
elaborated,  other  subetances  are  thrown  out  or 
■epBiated  from  it ;  these  ataume  various  forme, 
and  are  termed  chlorophyll,  raphidee,  aleurone 
grains,  starch,  jic,  according  to  their  respective 
compoaiUons. 

Chlorophjll  is  developed  only  under  the 
iofluence  of  light,  and  io  the  presence  of  iron  : 
chemically  it  is  assumed  to  consist  of  two  bodies, 
one  blue  in  colour  termed  phyllocyanin,  the 
other  yellow,  termed  phylloxanthin ;  these,  in 
combination  of  course,  [n^iduce  a  green  colour  ; 
the  ttudent  should  not,  however,  accept  definitely 
this  theory,  as  probably  before  long  it  may  be 
proven  to  be  fallacious. 

At  present  all  other  coloura  developed  in 
floweia  are  assumed  to  be  prodnced  by  a  modified 
form  of  phylloianthin,  termed  phylloianthein,  in 
combination  with  phyllocyanin  in  different  pro- 
poitiong-  Starch  ie  produced  in  and  finm  the 
chlorophyll  granules  in  the  first  instance  ;  in  its 
primary  state,  however,  it  is  transferred  from  the 
ofakmiphyll  to  the  cell-up,  where  apparently 
farther  changes  occur,  and  the  tuatured  starui 


granules  result ;  these  are  stored  in  various  parts 
of  the  plant  for  its  future  nourishaient-  Before  it 
can  be  assimilated  by  the  plant  it  is  Converted 
from  the  insoluble  to  the  soluble  state  by  con- 
into — firstly  deitna,  and  then  sugar  ;  it  ii 
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D,  Appomtna  tor  obtaining  Starch  from  Potato- 
1,  Tap:  2.  Muslin  bag,  oontainiug  ■  pulped 
Potato;  3,G«itle(treamotwater;  4,  Receptacle  r 
5,  Deposit  of  Starch  granules. 

may,  therefore,  use  hia  instrument  to  advantage 
in  detecting  adulterations  or  otherwise. 

The  starch  of  potato,  for  instance,  showi  s 
marked  difierence  to  that  of  wheat,  whilst  rtC4: 
starch  is  smaller  and  of  a  totally  different  shape. 
The  little  black  spot  to  be  observed  in  a  starch 
granule  is  termed  the  "  hilum,"  and,  according 
to  the  poaitioo  of  this  point  and  the  relativi 
podtioD  of  the  striic,  so  we  can  refer  a  starch  U 
its  source,  not  omitting  t«  take  notice  of  ila  size, 
because,  as  in  the  case  of  toni'les-mma  and  tht 
starch  of  potato,  very  little  diffenncs  ia  per- 
ceptible excepting  in  size. 

It  frequently  happens  wheaten  floor  i*  adul- 
terated with  Btarches  of  an  inferior  or  cheaper 
kind,  luch  as  rice  or  potato  starch :  the  micro- 
is  ot  great  ralue  in  each  cases. 
B  chief  characteristics  of  the  starches  may 
be    enumerated   aa   follows : — Wheat  starch  ia 
always  very  irregular  in  size-  The  large  granules 
have  a  well'defined  hilum  and  faint  strite;  the 
smaller  granules  will    present   nnder  the  { ' 
objective  an  angular  formation.     The  grani 
vary  in  size  from  'OOlt  to   0001  of  an  in&. 

Sj/i  Starch  varies  greatly  in  siae;  the  chief 
feature,  however,  ia  the  ittilalt  bitom. 

Barltij  Slareh  resembles  wheaten  starch,  with 
the  exception  that  the  etriic  are  more  distinct- 
Oaf    ^larcA.^The    punules   are    polygoual, 
smalt,  and  regular,  and  in  very  few  is  the  hUum 
perceptible. 

Bill    Starch. — Very  small  indeed,  polygonal, 
about  -0001  to  -0003  inch  in  diameter. 
Amrwrott  is  a  term  employed  to  designate  any, 
every,  formof  pure  starch.     Originally,  bow- 
er,   it   was  intonded  to   refer  to    the  starch 
obtained  from  the  Maranta  arundinacea.     At  the 
present    time,    all    forma    of    starch    obtained 
respectively  frooi  species  of  Curcuma  and  Smilax, 
Canna  edulii,  Tacca  oceanica,  are  tenued  arrow- 
root, frequently  largely  adulterated  with  potato 

Starch. — The  granules  vary  in  size,  are 
either   circular   or   oyeter- shaped,    have    wsll- 
delined  atriie  and  small  hila. 
The  student  will  only  obtain  satisfaction  and 


able  to  recoguise  these  starohes  by  practice. 
He  should,  in  every  case,  obtain  a  typical  speci- 
men by  eeparating  the  starch  for  hiinaelf, 
carefully  mount,  and  proaerve  for  raferenco. 

To  obtain  the  etarch  from,  say,  "  potato,"  the 
following  method  may  be  adopted ;— Scrape  the 
potato  into  a  pulpy  mass  after  peeling ;  place 
this  pulp  in  a  fine-meshed  muslin  bag ;  taiten 
the  l»g  safely  to  an  ordinary  tap,  ana  allow  a 


gentU  stream  of  water  to  slowly  paaa  through  It, 
being  carelol  to  place  beneath  it  a  baun  n  othsi 
receptacle  to  catch  the  Quid  after  it  has  pasMd 
through  the  beg  and  its  contenta.  In  thiala^ 
or  receptabla  a  thin  film  will  be  feond  to  exist, 
eventually  becomiag  deposited  upon  IhebMloo 
ot  the  vessel-  The  supernatant  fliud  ma;  bg 
carefully  poured  or  siphoned  off,  the  film  u 
powdery  substance  dried  between  folds  of  blot- 
ting-paper, and  examined  with  the  |in.  objectire, 
when  it  will  be  found  to  be  pure  starch.  Tlit 
Bubttance  remaining  in  the  muslin  bsg  ii  ilnteiu 
The  starch  may  be  lepanted  with  greater  udlity 
from  the  scraped  potato  by  kneading  withtks 
Gogers  aa  the  water  passea  throi^h  the  bag. 

Starch  granules  may  be  obtained  in  the  nu 
way  from  anytUng  oont^ning  them.  -uqg 

Great  care  should  be  exercised  in  obtuniog 
typical  specimene,  as  upon  this  bangs  the  vbols 
of  the  microscopiet's  power  in  detecting  aduUgn- 
tions.  In  apealiing  of  the  etarches,  it  mij  be 
well  to  mention  they  are  seen  to  better  advantags 
by  imeans  of  "polarised  light,"  the  stris  be> 
coming  more  apparent,  and  every  detail  of  tha 
granule  better  defined. 

Polariaad  light  may  be  obtained,  as  far  as  tht 
microacope  is  oonoemed,  by  aid  of  the  little 
instrument  called  the  "  polariscope  "  ;  this  mi- 
sisls  of  two  putt,  one  called  the  "analyser," 
the  other  the  "  polariser."  The  analjrser  ii 
generally  fixed  above  the  objective  within  Ul» 


tube  of  the  microscope,  the  "polariser  "  beneith 
the  stage  of  the  instrument,  a  syenite  plate 
intervening.  There  are  various  modificatioos  of 
this  arrangement,  but  the  principle  of  thepbe- 
lomena  may  be  summed  up  in  a  few  words. 

If  a  ray  of  light  falls  on  a  glaM  plate  at  an . 
ingle  of  SG°  4S',  the  portion  of  the  ray  which 
luffera  refiection  will  have  acquired  propertisi 
mpoeaessed  previously :  for  if  it  be  tnroirn  st 
he  same  angle  on  a  second  glass  plate,  it  will  be 
observed  the  planes  of  incidence  are  at  right 
angles  to  one  another.  Thie  causes  refraction  in 
place  of  reflection,  hence  "Polarised  Light"  is 
refructod  light. 

I  givB  the  above  explanation  because  polariss- 
tion-is  seldom  eipkined  in  a  concise  form  in 
'  iit-booke  treating  upon  optics. 

The  starches  should  be  examined  under  vat^' 
ing  circumstances — for  instance,  mounted  m 
water,  then  in  glycerine  and  wabsr,  oil  of  tur- 
peatioe,  or  oil  of  clovea,  and  their  respediT* 
appeaiancea  compared. 

liaphides  are  developed  from  the  cell-sap,  and 
consist  of  inorganic  substances  discharged  or 
ciystalliaed  out  from  thie  substance.  They 
generally  consist  of  carbonate  or  oxalate  of  cal- 
cium, combined  with  water  in  varying  propor- 
tions, the  quantity  of  water  materially  affecting 
the  shape  of  the  crystal.  Haphide  really  msaoa 
a  needle,  but  frequently  they  are  not  amcular  in 
shape,  but  massed  together  in  various  iums. 
They  are  then  termed  ocnglomerate.  In  maay 
plants  a  vast  number  of  raphidss  ar«  pment,- 
more  especially  in  the  order  Cactaceie.  in  Tur- 
key-rhubarb root  we  find  from  30  to  10  per  cent., 
but  in  tlie  English  variety*  none.  By  chawing  k 
little  rhubarb,  therefore,  we  tan  tell  by  its  ^tf 
character  between  the  teeth  whaUier/lt  b» 
English  or  not.  / 
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Baphidefl  are  most   lovely   objects   for   the 
polanscope. 

In  addition  to  raphides,  we  have,  formed  in  the 
oaD,  other  bodiea  of  a  crystalline  character. 
I  tenaed  cryBtalloida.  These  appear  to  he  modified 
I  mkm,  not  true  crystala.  Thia  may  he  proved 
^  soaking  in  solution  of  potash,  which  will 
osnse  them  to  swell ;  a  true  crystal  would,  of 
O0QZ86,  not  do  thia.  Between  thepe  crystalloids 
m  foond  aleurone  grains — ^reallv  a  modified 
fom  of  protein,  an  albuminoid  body. 

The  examination  of  the  simple  cell  should  be 
4i  the  gteatest  interest  to  the  microacopist. 


FIBS  XXTINaniSHBB* 

rB  old  fashioned  fonn  of  fire  eztinguiBher  or 
**iextincteur,"  asit  ia  called,  has  been  improved 
moo  hj  Messts.  Q.  Dlokson,  and  D.  A.  Jonea  of 
Iwmto,  Canada.  A  mixture  of  water  and 
fiquefied  carbon  dioxide  upon  being  discharged 
Huoogh  pipes  at  high  pressure  causes  the  rapid 
fxptnaion  of  the  gas  and  converts  the  mixture  into 
tfnj  man  or  leas  frozen,  and  portions  of  the 
hqud  carbon  dioxide  are  frozen,  owing  to  its  rapid 
<^«niion,  and  are  thus  thrown  upon  the  fire  in  a 


other  parts  of  the  screen,  which  represent  nothing 
but  dear  glass,  and  in  this  ease  the  image  appears 
**  flat,*'  and  without  contrast— like  an  ovei^exposed 
photograph.  The  image  may,  therefore,  be  too 
oright  for  the  screen,  or  it  may  be  too  dark,  and 
the  best  results  are  those  obtained  with  the  mean, 
showing  all  detail  without  destroying  contrast. 
A  lantern  miorosoope,  to  be  of  any  satis- 
factory use,  must  define,  for  instance,  such 
objects  as  steUar  hairs  of  deutsia,  the  minute, 
laoe-l&e  structure  of  spine  of  eehinua,  the  matted 
structure  of  the  hairs  of  reindeer,  the  lancet  of 
male  fiea,  its  sucking  tube.  &c.  The  stomata  of 
leaves  are  very  easy  to  show.  Foraminifera  of 
the  smallest  sizes  should  be  exhibited  to  from  7in. 
to  lOin.  diameter  with  all  their  varied  beauty  of 
form  and  shading.  The  tongue  of  the  bee  should 
have  all  its  structure  clearly  displayed  to  audiences 
of  three  or  four  hundred  people.  For  this  purpose 
it  must  be  magnified  to  about  20ft.  long,  tnen  the 
bulb  at  the  tip  of  the  fieshy  cone  should  be  shown 
with  the  hairs  standing  out  from  the  trunk  and 
circling  round  it  apparently  marking  off  its  various 
parts  as  if  they  were  joined  to  each  other  in 
telescopic  articulations ;  the  muscles  of  the  trunk, 
and  the  apparently,  and  no  doubt,  really  central  air 
tube  connected  with  the  trachia,  ought  aU  to  be 
well  defined;  and  what  has  been  said  regarding 
these  objects,  applies  equally  to  all  kinds  of  anim^ 
and  vegetable  structure.    It  is  not  daimed  for  the 
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solid  state,  where  said  frozen  carbon  dioxide  in  its 
farthsr  expansion  not  only  acts  to  put  out  the  fire, 
but  eools  the  surface  upon  which  it  falls,  and  thus 
tmds  to  prevent  reignition.  A  represents  a 
noeptaole  snffidently  strong  to  stand  a  pressure  of 
Bot  IMS  than  a  thousand  pounds  to  the  square  inch. 
B  B  water  receptades.  In  the  drawings  the 
ptUatees  show  two  receptades  B  and  omy  one 
tmptade  A;  but  they  do  not  confine  themsdves 
tD  lay  particular  number,  nd!r  to  the  horizontal 
pMition  in  which  the  receptades  are  shown.  C  ia 
a  pipe  leading  from,  the  reoeptade  A  to  a  point  at 
or  naar  the  bottom  of  the  receptacle  B.  F  is  a  pipe 
tough  which  the  mixture  of  water  and  liquefied 
fu  from  the  reoeptade  B  ia  forced  by  the  expansion 
ofliqaefied  gas,  the  pipe  takiDg  the  mixture  from 
tbe  tettom  of  the  reoeptade.  To  use  the  apparatus, 
mn  the  stopcock  I)  in  the  pipe  G,  leading  to  one 
of  the  receptades  B,  whereupon,  owin^  to  the 
Vnrar  pressure  in  the  cylinder  B,  the  liqmd  carbon 
diozidfi  expands  and  rises  to  the  top  of  the  cylinder 
k  sad  forces  Uie  liquid  carbon  dioxide  into  the 
^der  B,  the  same  as  the  superior  steam  of  a 
Iwar  forces  the  water  of  the  boiler  out  when  the 
Mme  is  tapped  bdow  the  surface  of  the  liquid. 
Kov  upon  opening  the  tap  H,  this  superior  gas 
Ajnei  out  the  mixture  of  water  and  liquid  carTOu 
^losda,  which  suddenly  expanding  causes  portions 
-of  the  globules  of  Uquefiea  gas  to  be  frozen,  and 
thfln,  bemg  protected  by  a  rapidly  evaporating 
firtaon  of  the  liquefied  gaa,  are  thrown  on  the  fire 
ID  aolid  partidea.  At  the  same  time  the  water  is 
HOWS  into  a  spray,  which  is  mora  or  less  frozen. 
The  fire  is  thus  rapidly  extinguished  by  the 
^HKniaation  of  the  carbon  dioxide  and  water  spray. 


THE  lAHTERN  UIGBOSCOPE.'' 

By  W.  I.  Ghadwios. 

F  lantern  mioroecope  projedion  three  things  are 
cMsntial:  the  firat  is  brilliant  illumination,  the 
nomd  large  amplification,  and  the  third  dear  dis- 
PltT  of  detafi.    But  brilliant  illumination  does  not 
IMU  a  dasding  display  of  light  upon  a  large  white 
^Ben,  showing  the  dark,  patchy  outline  of  an 
«J«ct  without  detafl.    Objects  shown  in  this  way 
«•  lar  inferior  to  enlarged  woodcuts.    The  light 
not  he  nude  to  enter  the  object  so  as  to  present 
wthe  detsils  of  its  structure  to  the  eye  of  the 
Jjvrer;  but  no  amount  of  light  will  bring  out 
"»«tail  if  its  dimensions  are  too  smaU  for  the 
*9wuie  lens  to  form  an  image  of  it  upon  the 
"^•>  With  high  power  objectives  the  light  on  the 
|22J&nQsL  in  the  very  nature  of  things,  be  greatly 
WOM.   Still,  a  large  image,  moderately  but  pro- 
f^.^^^  can  often  be  far  better  observed  than 
kS^ ^  wmy  times  brighter.    An  object  may, 
*y»  he  too  powerfully  illuminated.    If  rays  of 
pittaBde  are  too  powerfully  converged  upon  an 
^g<S  the  image  becomes  almost  as  bright  aa  the 
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lantern  microscope  that  every  object,  however 
delicate,  can  be  shown  as  perfectly  as  in  ttie  ordinary 
table  microscope,  or  that  photo  micrographs  are 
henceforth  unnecessary.  But  it  \m^  notwithstanding, 
absolutely  certain  that  the  lantern  mierosoope  now 
takes  rank  amongst  the  scientific  instruments  of 
the  day,  and  can  no  more  be  dispensed  wiUi  than 
the  optical  lantern  itself.  It  is  daimed  that 
by  the  licach  lantern  microscope  all  we  have  said 
can  be  done,  and  a  very  great  deal  more,  though  to 
say  that  anybody  can  do  it  perfectly  on  a  first 
trial,  would  be  as  wild  a  statement  aa  to 
say  that  anybody  who  buys  a  camera  and  lens  can 
at  once  produce  beautiful  photographs,  or  to 
guarantee  the  man  who  buys  a  piano  to  be  able  to 
play  it  to  the  best  advantage.  The  Leach  micro- 
scope can  be  applied  to  any  oxy -hydrogen  lantern. 
It  IS  scrowed  on  the  front  m  place  of  Uie  ordinary 
lantern  objective,  the  size  of  fiange  required  being 
2iin.  When  the  lantern  objective  flange  is  larger 
than  this,  an  adaptor  must  m  provided,  and  when 
the  draw-tube  of  the  lantern  ia  "  ricketty,"  a  rigid 
lengthening  tube  may  be  adapted.  The  lantern 
condenser  should  be  about  4in.  or  4^in.  diameter, 
and  of  the  triple  form.  Ordinary  lantern  conden- 
sers are  usually  of  the  double  form ;  then  a  third 
lens  can  be  supplied  for  a  few  shillings.  The  stage 
of  the  miorosoope  ia  open  at  both  sides,  and  at  the 
top  also,  and  serves  for  all  classes  of  objects, 
whether  ordinary  microscopic  slides  or  polariscope 
crystals,  shown  with  either  narrow  angle  rays  or  by 
the  convergent  s^ratem  of  lenses.  The  stage  being 
so  constructed,  it  is  extremdy  accessible  for  the 
introduction  of  sub-condensers  with  whidi  the 
instrument  is  provided,  and  permits,   with    the 

Eeateet  convemence,  the  introduction  and  manipu- 
don  of  the  polarising  prism,  which  latter  may  be 
entirely  rotated,  so  that  all  the  phenomena  of  polar- 
ised light  may  be  exhibited  to  the  greateat  perfection. 
The  object  holder  ia  quite  a  novel  idea ;  the  prindpal 
mechamsm  of  it  is  placed  undur  the  stage  (to  be 
out  of  the  ;way),  two  arms  passing  through  dots 
in  the  bottom  of  the  stage,  actuated  by  a  spring 
and  manipulated  by  a  milled  head,  serve  to  hold 
the  objects  flat  against  the  inside  surface  of  the 
front  of  the  stage.  The  diaphragms,  or  compound 
whed  of  diaphragms,  and  ttie  mechanism  in  con- 
nection with  it,  is  unique.  The  whed  of  diaphragma 
is  rotative  on  a  pivot  attached  to  the  plate  arm  in 
such  a  manner  that  the  whole  may  be  raised  out  of 
the  fldd  altogether  and  dropped  into  it  again  in  an 
instant,  or  just  as  required,  and  when  the  compound 
wheel  of  diaphragms  is  raised  a  spring  catdi  holds 
it  in  podtion  ana  pravents  it  dropping  by  its  own 
weight.  When  in  this  position  tne  whole  fidd  of 
the  microscope  can  be  utilised  for  showing  objects 
up  to  l^in.  in  diameter ;  thus,  this  compound  wheel 
of  diaphragms  of  ,2|in.  in  diameter  yidds  just  as 
large  a  fidd  as  can  be  obtained  by  one  of  the  ordi- 
nary form  of  5in.  in  diameter.  When^  as  in  using 
polarised  light,  it  is  desired  not  to  be  mcommoded 
with  the  diaphragms,  the  detadiable  plate  carrying 
the  compound  whed  can  be  instantly  removed  nom 
the  stage,  and  when  again  requhred  it  can  be  aa 


quickly  restored.  The  arms  of  the  object*hoIdet 
projecting  through  the  bottom  of  tiie  stage 
have  suffident  lateral  movement  to  admit 
any    zoophite    trough    or    wooden    frame. 


or 


combination  of  wooden  frames,  up  to  lin.  in  thick* 
Thus  the  advantages  of  >his  arrangement 


aro  dearly  manifest.    The  two  sub-condensers  with 
which  the  instrument  is  provided  are  found  to  give 
the  utmost  satisfaction  with  all  objeotivea  of  from 
2|in.  to  i^oin*  focus,  and  the  simphdty  with  which 
these  sub-condensers  are  changed  is  ano^er  feature 
of  novd^  in  the  inatrument.    All  that  is  necessary 
to  make  the  change  ia  to  take  out  one  and  push  the 
other  in  its  place ;  thus  the  exhibition  or  demon- 
stration may  proceed  without  a  moment's  delay, 
ndther  object,  objective,  nor  diaphragm  beiag  dia* 
turbed.    When  the  light  baa  been  properly  con- 
centrated, as  ia  the  case  with  Leadi^s  microscope, 
high  powers  can  be  uaed,  and  with  ample  illumina- 
tion for  showing  all  neoeesary  detail,  dther  for 
daasroom  instruction  or  lecture-hall  demonstrations. 
It  should  also  be  observed  that  when  high  powera 
are  used  the  front  lens  of  the  objective  ia  open  to 
the  view  of  the  manipulator— a  great  oonvenienoe 
when  insertinff  the  oDject,  by  enabling  it  to  be 
^mediatdy  adjusted  within  the  area  of  me  lens,  so 
that  its  image  may  at  once  be  seen  in  the  fidd 
without  the  tiresome  "  groping  "  for  it— a  method 
which  is  usually  resorted  to  with'  other  lantern 
microscopes.    The  advantages  of  this  arrangement 
will  be  at  once  apparent,  especially  when  using, 
ny,  a  i^in.or  higher  power  for  photo-micrography. 
When  polarised  light  is  to  be  used,  the  polansinff 
prism  must  be  pushed  into  the  rotating  tube  of 
the  instrument  by   removing  the   concave  lena 
at  the  back,  and  after  inserting  the  prism  thia 
concave  lens  may  be  replaced  in  an  instant.    To  do 
this  when   ordinary  lanterns  are  used,  the  usual 
draw  tube    carrying    the    microscope    must    be 
removed  for  the  purpose;  but  with  a  Chadwick 
optical  lantern  the  microscope  need  not  be  dis- 
turbed.   All  that  is  necessary  is  to  disconnect  the 
bellows  attached  to  the  lantern  front,  and  the  back 
of  the  microscope   is  at  once  acoesdble  for  the 
romoval  of  the  concave  lena,  and  insertion  of  the 
prism,  &c.,  and  this  may  be  done  in  less  time  than 
it  takes  to  describe  the  operation ;  thus  the  change 
from  common  to  polarised  light  can  be  made  in  a 
few  seconds.    The  rotating  tube  will  be  found  an 
immense    advantage    over    fixed  tubes,   as  the 
polarising  prism  can,   by   this  amuigement,  be 
placed  in  any  desired  azimuth  which  best  suits  the 
object,  tha  analyser,  or  the  screen.   The  convergent 
system  of   lenses   for  use  with  polarised  light  in 
transmitting  rays  through  biaxial   ciystkUs  ia  a 
system  of  lenses  worked  out  by  Mr.  JLeach  witl^ 
great  patience.    It  gives  powerful  illuminations^ 
and  indudes  an  angle  of  170".   The  front-focussing 
arrangement  was  introduced  by  Mr.  Leach  in  188£ 
Beforo  that  time  several  isupplementary  lenses  had 
to  be  kept  in  readiness  for  use,  as  different  classes  of 
crystals  were  placed  in  the  polariscope.    Mr.  Leach 
discovered  how  these  supplemental  lenses  might 
be  dispensed  witl^  and  fitted  up  his  system  accord- 
ingly, and  now  all  makers  of  first-class  polariscopea 
attach  to  their  instruments  this  great  improvement. 
The  concave  fidd-lens  with  whidi  the  instrument  ia 
provided  is  absolutdy  necessary  when  the  polar- 
ising prism  is  in  use.    It  is  useful  also  with  low 
powers  when  using  common  light.  Withajl  powera 
it  enlarges  the  fidd  and  equauses  the  disteibutimx 
of  illomination ;   but  when  a  small   fidd  only  ia 
desired,  with  the  illumination  in  the  centre,  it  i^ay 
be  used  or  dispensed  with  at  pleasure.    The  three 
objective  adaptors  with  which  the  instrument  is 
provided  adout  of  any  microscope  power  with  the 
standard  scrow.    They  are  made  to  slide  in  the 
front  tube  of  tiie  microscope,  which  is  proyided 
with  a  rack  and  pinion,  and  also  with  a  fine  scrow 
movement  capable  of  the  most  delicate  adjustment. 
Thus,  by  havmg  the  various  powers  already  screwed 
into  the  adaptors,  one  may  be  changed  for  another 
almost  instantaneoudy ;  and  into  the  front  or  tube 
portion  of  these  adaptors  the  tube  of  the  amplifier 
is  made  to  slide.    Amplifiers  usually  supplied  with 
lantern  microscopes  aro  simply  uncorrected  lenses 
perfectly  worthless  for  the'  purpose  for  which  thvy 
aro  intmided.    The  amplifier  with  which  Leach^ 
microscoi>es  is  provided  is  a  Barlow  lens,  and,  being 
achromatic,  it  not  only  does  not  destroy,  but  Tory 
much  enhances  the  aplanatio  qualitiesof  the  objective, 
and  is  far  superior  to  so-oallea''projection  eyepieces. 
It  has  been  mconsistently  asscnrted  by  persons  who 
ought  to  know  better^  **  that  high  power  cannot  be 
usM  in  the  lantern  microscope— that  it  is  unable  to 
exhibit  fine  detail  upon  the  scroen,  and  that  m) 
alum-trough  is  required."    No  doubt  this  is  ul 
fame,  so  far  tu  applied  to  inef&cient  and   "  jipi- 
crack"  arrangements.    But  the   microscope  now 
beforo  us  doe^  require  an  alum- trough,  because 
whero  great  light  ia  concentrated  from  the  oxy- 
hydrogen  Inminant,  great  heat  must,  from  the  very 
naturo  of  the  means  employed,  be  concentrated 
with  it,  and  the  alum-trough  is  the  only  practical 
thhig  which  can  be  used  to  absorb  the  heat  rays. 
Of  course,  where  thero  is  no  light  there  is  no  heat, 
and,  theroforo,  no  neceedty  for  an  alum-trough, 
and  instruments  which  do  not  requiro  one  are  self* 
condemned.    The  alum-trough  provided  for  thfa 
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T«Mili  mkorOMope  ia  of  luge  uzb,  >iLd  ii  Died  in  tha 
tadiaaij  lUde-itaga  of  tho  lantani. 

At  tlw  conolnilmi  of  tha  pap^,  i. 

WM  giT«s  by  oommon  and  polaiiiad  light. 


A    SIKFLE    AND    BFflCIBHI 
OEATITY  HOIST 

riuui  ajiparBtiu  •iwini  in  tha  iUnttntiMi  i* 
X  MpaaallT  adapted  for  tut  in  nnking  deap 
waUcudibani,  and  mar  b«  emplojrad  in  alcrntiiie 
and  dl^odng  «t  matarial  takan  from  ainia,  and 
for  manr  amilai  om*.  It  haa  been  patantad  b; 
lb.  W  i.  C.  Dojle  Aapan,  Col.  Ilia  dninu  or 
winilliMM  of  tb»  appantna  an  aanUd  by  two 
■hafta  gaand  togathai  at  thair  innei  end*,  «ach 


dovbtadlr  tha  oaae.  Ona  mnit  raad  far  on  into  Uia 
aabj'eot  betora  ona  begins  to  aee  what  ita  nnml 
Hope  mif  be.  One  miut  ctnj  with  one  a  know- 
ledgs  of  oo-ordiuate  geometiy,  oonio  aeotioDa,  ex> 
pouential  tiinotioiu,  and  many  other  mattan,  or  aln 
ODe  ii  not  allowed  eran  to  iCut. 
Now  all  this  aeenu  to  me  ai  onreaaooable  aa 


ilraMDtaiT  ai  well 
a  depaitmeDt ;  and  ttj  ibutiaK 
with  BOma  of  the  aimplar  applieatiotu  tha  itndent 
leana  to  feel  tha  powu  of  the  oalcnlna  and  to  pro- 
oaed  with  mora  oonftdance  to  tnah  tmtherexanuna- 
tion  of  ita  prinoiplea  ai  ha  maj  have  oocanon  for. 
But  I  am  entering,  ao  far  aa  I  am  awara,  on  at 


re  wonnd  oablea  eonaaoted 


ahaft  MRylng  two  dnimi,  qua  of  whioh  [■  Utrger 
than  the  othcpr.  On  the  imaUer  dtuiiu  aia  wonnd 
the  holatlng  npea,  wliich  paaa  orer  puUtTi  on  a 
diaft  In  a  loltabn  ootutraotad  frame,  and  ara 
conneotetl  with  tha  traokati  tnTellioK  In  the  well  at 
ihatt,  the  airaogemait  being  inch  xlui  what  ona 
bnckat  daaoaoda  the  othar 
On  tlw  target  drams 

with    oaii   travelliDg     _    _,, 

indined  tncki,  the  cablaa  and  the  hoiiting  ropea 
being  10  amoged,  relatiTelr  to  M«h  other,  that 
when  an  nnp^  oai  ii  at  &e  upper  end  of  the 
incline  •  flUed  bucket  will  bIm  be  at  the  top  of  the 
dMft,  in  podtiai  to  be  oonTanleDtlr  am[>tlad  Into 
the  car,  tha  downward  tnral  of  eaeh  dUad  oar 
■long  tiM  ineUnsd  road  exeitiDg  ■  pull  on  one  of 
the  rope*  on  the  large  dram*  to  canae  a  filled 
bnckat  to  be  railed,  while  at  the  lame  time  an 
empty  oar  ia  drawn  np  and  an  emp^  backet  1st 
A  brake  bond  is  proTided  Air  each  shaft, 
-d  I7  a  lerar  oonTenientlr  amuiged,  and, 


operated  t 

that  the  two  shafti  mar  be  readily  disconnsoted, 
for  lengthamng  or  shortening  the  ublea  or  oUira 
parpoaea,  thair  inner  bearings  an  fitted  to  slide, 
and  ara  eaoh  oonnacted  by  a  link  with  ■  IsTer 
pivoted  on  the  frame,  by  means  of  which  the 
MarlngB  may  be  nonsd  to  disaugago  the  gear 
wheels.  Ths  oonstraotlon  is  tbit  amiple,  and  the 
holstliig  work  Ii  all  tha  time  nndsr  ths  control  of 


LESSONS    IN    THE    DIFES&ENTIAL 

CAICOITTS.-I. 

By  BioHABD  A.  PBOOTon,  B.A,,  F.R.A.S. 

Anlhor  of  ■■  Other  Worlds  than  Oura,"  "  Sonviews 

of  tha  Earth,"  &c.,  &a. 

[Ite  *'  LeSBOns  In  the  Differential  Caloulni,"  by 

the  late  B.  A.  Proctor,  which  appeared  in  Vol  XII., 

are,  by  tha  raqoait  of  sereral  aornapondanta,  ra- 

pTOdnced,  the  nnmbeis  cootaining  them  haTing  ran 

out  of  pnnt] 

TK  promirinr  to  place  before  the  readen  of  the 
A.  Ehoubh  MKOBUtio  a  popular  aooonnt  of  the 
differential  oalcolui,  I  have  undertakan,  perhapa,  a 
somewhat  dif^uJt  task.  The  differential  wlculua 
hai  »  reputalion  for  complexity  and  difficulty ;  and 
in  ooe  sanie,  too,  it  merita  the  reputktioa.  One  can 
carry  the  atady  of  the  differential  calculUB  into 
regioDi  10  far  removed  from  ordinuy  mathematioi 
aa  to  be  barely  even  ooncoiTable  by  those  who  hate 
not  followed  the  whole  oonree.    But  then  really 


n  our  booki,  thii  ii  ni 


nnozplored  field,  and  t  most  Inrita  mv  readsrs  to 
be  p«tient  with  me.  I  may  not  succeed  in  making 
aTenthiugBoumple  as  I  could  wish ,  but  I  shall  do 

The  diffaientlal  calculus  Is  the  acienoe  which  deals 
with  ths  rate  at  which  Tariabla  quanUtlei  increaBe 
ordimioUh.  Kowwhen  we  aay  that  a  quantity  is 
Tuiabta  wa  infer  that  it  vatiea  ai  same  oUier  qnan- 
tl^  ebangea.  Tot  example,  the  velod^-  of  ■  train 
is  Tailable.  It  varin  with  the  rime  which  hai 
elapsed  siuoa  the  train  atarted— it  Tariea  with  the 
dittmci  (rarn-isf—with  the  itiam  poaer  employed 
—with  the  itait  0/  thi  raiU  -and  aa  on.  But  the 
diffBrential  caloulns  deals  only  with  thoae  quantitiea 
whidi  vary  according  to  some  definite  law. 

For  example,  when  a  body  ia  let  tall  from  rest 
the  distance  it  1 1  a  lei  see  variea,  aocording  to  a  koown 


law,  with 
Now  ■■      ■ 


I  tbia.    Ags 


varies    aocoiding   to    i 
obangta ;  and  the  diffa 


,  thai 


to  deal  with  this __,. 

Now  wa  CAn  at  once  see  the  importance  of  a  cal- 
colnt  which  will  deal  with  variable  qnantitiss. 
Algebra  and  gBomatrrand  trigonomatr;  deal  with 
absolute  qaanfitie*.  But  it  ii  often  vary  neoassary 
to  learn  something  about  the  variationi  of  quanti- 
tiea— to  know  when  a  Tariable  quantity  attatnA  Its 
gTeatait  value,  when  it  ia  increasing,  »haa 
diminiihing,  when  It  clungea  fait«t,  and  go  ou. 
Now^hanever  ita  varialioin  take  place  according 
to  a  known  law,  this  ia  pradialy  what  the  differ- 
ential calcniui  will  do  foi  us.  Audita  greatadvan- 
tageisthatit  will  solve  our  problema  ajatsmatic- 
ally.  Au  ingenious  application  of  algebra  or 
geometry  or  tngonomebr  will  often  enable  us  to 
solve  problems  which  beloug  especially  to  the 
differential  calculus-  But  wa  reqaire  ingeauity  for 
the  purpoee,  whereas  the  differential  calculus  solvsa 
auch  problema  with  certaintj.  even  it  wo  have  Dot 
a  particle  of  ingenuity,  hj  long  only  as  we  foQow 
the  proper  ralea.  Even  where  it  foils  it  teaches  ua 
that  wa  are  trying  to  solve  an  insoluble  problem. 

The  Brat  matter  the  calcdua  attend!  to  is  the 
choice  of  a  oonveoient  expreuion  tor  the  rate  at 
which  a  variable  quantity  chanKea.  This  exprea- 
aion  is  called  a  J'fferential  eorjicical,  I  prater  to 
ill  uatrate  rather  than  to  define  it.  I  wish  alio  to 
lUuatrate  It  in  such  a  way  ai  to  remove  at  the  out- 
set the  chiat  atumbling-block  of  tha  atudent  of  >h'« 
ipecial  department  ot  mathematics. 

Whan  a  body  is  let  fall  from  rest,  we  know  that 
OS  it  tails  ita  velocity  oontinuall;  increaau.  Now 
this  varying  velodtv  afiords  a  very  good  illustra- 
tion of  a  differential  coefficient.  ITie  velocity  ot  ■ 
body  may  be  ducribed  as  the  rate  with  which  tha 
■pace  it  bos  travsrsed  is  inorsasiiig  as  the  time 
elapsed  Incnases.    When  we  ebauge  the  time  we 


change  of  spaoa  il  not  proportiixM 
to  the  change  of  time.  In  thecMeof  afaUingtody 
the  yalod^r  Unot  nnitoim;  so  that  if  waciNuite 
one  instant,  ths  rate  at  which  ths  spue  travwHl 


the  diSsrsntial  oalculns,  the  fiirt  thing  to  be  hrai 
is  a  ganarol  axpnmiaa  lor  the  rate  ot  ohansa. 
Considar  now  the  following  way  ot  dsuing  vitk 

At  UiB  end  of  i  seconds  the  body  has  bllai 
spaoeiepreBcnted  by 

if  I*, 
whera  g  repreacnts  the  accelerating  foroe  of  gnvi^ 

enomsnoally,  a  foot  being  taken  as  tha  luil  jl 
gth,  and  a  saoond  ai  the  unit  of  time,  f  •  SI']), 
A  sMxmd  later  ths  body  has  faUbn  *l«E>(«lbsr  a 
^MO  reprsaentad  by 

so  that  in  tha  eoatBB  of  that  woond  ths  ^sm 
aotnally  b«Tened  by  the  bodf  is 

*?('+!)•- ijC 
-i"  +  |- 
And  If  daring  that  sacond  the  body  movsd  with 
nnifoim  velocity,  we  ihonld .  at  onoe  know  wkrt 
that  vdomty  is.  Fbr  when  a  body  moras  nnitcnil; 
over  I  onits  of  Imgth  in  t  unit*  of  time  it  movta 
over  -  unit*  of  length  in  one  unit  of  time,  and  t 
therefore  repMeaate  its  Telodtv.  So  that  0* 
velocity  of  cur  tailing  body  woold  be 

if  the  body  had  moved  uniformly  dnlng  (^ssnad. 
Bat  this  u  not  the  case.  The  body  moves  tl*t 
and  fMtet  m  Ua  second  ot  time  la  passing ;  and  ih 
vehxity  at  time  t  Is  tharefora  net  obtahiedt^tta 
aboTeproosas.  Wa  should  dearly  get  •  batt«:  n«ll 
if  we  took  a  shorter  interval  ot  lima.    Suppossn 

take  a  very  short  Interval  Indeed,  aa  a  "" "^ 

part  of  a  saoond.    Then  we  have,  M 
space  fallen  in  t  BCCondi 

"ifP, 

thonaandth  0 


ths  apace   bavened  c 
Uter 

-it 


\,       luou_/ 


and  the  apace  taaversad  in  the  interval 

_  XL  +  ^^ 

1000        2  (lUlIU/' 
So  that  on  the  talss  supposition  ot  uniform  valccity 
during  this  minute  interval,  we  gat  tor  this  rtiodtf. 


LllHH) 


This  ia   dearly  nearer  the  troth,  beoauss  in  » 

short  an  interval  as  a  thousandth  part  ot  a  sscood 

change  ot  velocity  ii  exceedingly  minute.    But 

atlll  we  have  not  the  exact  velocity. 

It  we  hod  taken  a  yet  smaller  interval  as  tb* 

illionth  put  ot  a  second,  we  should  have  dedoosl 


'  3  (lOOOOOU)  ' 


which  la  yet  nearer  the  truth. 

And  the  minuter  the  interval  the  minutci  the 
■eoond  fraction  becomes,  (^  first  nmaiuing  na- 
aitared.  Also,  the  minuter  the  interval  the  oesMt 
we  get  to  the  true  value. 

Bat  thera  is  nothing  to  pravent   —  ' 

ceiving  that  the  interval  is  taken  ir  ' 
in  whuh  case  tha  seoond  fraction 
also  we  get  infinitely 
value  than  is 


that  the  interval  is  taken  infinitely  miaulA 
'  fraction  disappears,  ana 
to  the  true  valoe,    This 


and  as  a  matter  ot  fact  we  know  independently 
that  this  ti  the  velocity  acquired  by  a  falling  body 
in  the  time  (. 

Now  the  reodar  will  not  need  to  be  told  that  I 
have  not  gone  through  these  processes  merely  tor 
the  sake  of  deducing  thia  tpecial  result.  I  want 
him  to  ooDvinoe  himaell  otthe  reasonableaBas  of  the 
above  method,  and  also  I  with  him  to  note  thst 
though  the  reasoning  has  introduced  the  conceptioa 
-*  -yinitdu  minaiequanlilta,  and  though  the  nsnlt 
J  is  a  liinilinff  value,  yet  that  result  is  nans  the 
(raft .  The  velodty  a  body  has  at  the  end  sf 
any  apeeified  timn  is  real,  and  not  a  mora  laathB- 
matlckl  fiction  or  approximation.  Piepsied  tbw 
'    see  that  a  real  and  exact  value  can  be  deduced  by 

leamiogly  approximate  method ,  let  him  sonlldff 
ths  following  way  ot  treating  tha  very  same  ptoblmi. 

Let  I  represent  ths  space  traversed  in  tinu  f, 
,  +  .^  <  the  space  travorsod  in  time  <  +  i  ( [wh«B 
A I  and  A  ( are  to  be  looked  npon  as  simple  quan- 
titJBS,  which  may  be  read,  if  wa  please,  >»<'''''>i^ 
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0  AND  WOKLD  OF 


:  No.  ia9t)K^ 


tftkitpate  «nd  ineremmi  of  the  time;  or  else,  for 
eoBTttMBoe,  mmT^y   delta'Bpaee  and  delta' time), 

'-i^^ (i.) 

t+  At^\ff{t-^  A/)» (li.) 

nd  ihorefore,  sabtraoting  (i.)  from  (ii.), 
At  ^  fft  ^t  -^  I  {/^t)* 

n  thftt  if  the  Telodty  of  the  body  dariDg  the  in- 
faml  At  wero  uniform,  this  velooitj,  or  — ' 

'^^  ^9t^\At, 

Hub  rwnlt,  however,  whl  not  be  tnie  nnleas 
^<  tiinfinitely  minute.  Let  A  ^  be  supposed  to  be 
mads  infinitely  minute,  in  which  oondition  call  it 
it;  then  A«  miso  becomes  infinitely  minute,  and  is 
to  be  called  de;  and  we  get 

■  /  (,  anoe  </  /  is  infinitely  minute  or  nought. 
Kov  this  quantity  ^,  for  which  we  have  thus 

oUuBsd  a  definite  value  (although  dt  nsAdt  are 
Mh  sfinesoant).  is  called  the  differential  coefficient 
^J  (the  ipaoe  traversed)  with  respect  to  t  (the 
taM).  It  is  really  the  rate  at  which  the  tpaee  ie  in- 
etming  at  the  time  t. 

But  the  Mder  is  now  to  consider  the  differential 
cMfiosntsin  a  general  way.  The  above  illustra- 
tioo  Ibm  ihown  him  how  a  differential  coefficient  is 
didseed  in  a  special  case ;  and  also  that  a  differ- 
w^  Qoeffident,  tiiough  made  up  of  aeenkingly  evui- 
Mkt  parts,  may  have  an  exact  value,  and  (what 
ayBtmore  to  the  purpose)  hae  aheayaarealngaifL' 

Cttoe.   Hie  5^  of  our  illustration  is  that  real  and 
at 

iBDiUsr  relation  the  velocity  of  a  falling  body.  And 
10  the  difforentiiLl  coefficients  we  have  to  deal  with 
Mws proceed  are  real  matters,  not  mathematical 

lbs  plan  just  adopted  gave  us  the  differential 
MfidMitof  the  expression  (y^  with  leepect  to 
ttstsriable  t,  A  simflar  plan  will  give  us  the 
mfanntial  coefficient  of  many  other  variable 
omaions. 

Soppow,  for  instance,  that 

x^ay-fj* (i.) 

Hid  increase  xhj  Ax  and  phy  Ay;  then 
«+A«««(y-hAif)-(y*  2yAy 

+  ^Tn (ii.) 

BiUtiubtracting  (L)  from  (ii.) 

Ax-  aAy~2yAy-  AyJ* 


and 


Ax 

Ay 


«-2j^-  Ay. 


Now  maJce  A  x  and  A  y  infinitely  small,  rAllfag 
them  iz  and  dy.    Then  we  get 

^Ba-2y-rfy=a-2y. 

Bat  this  process  would  be  very  cumbrous  if 
JffUad  to  complex  expressions.  Therefore,  the 
M  matter  considered  m  treatises  on  the  dmer- 
■nu  calculus  u  the  determination  of  rules  by 
«u^  a  differential  coefficient  may  be  readily  ob- 
wBM.  In  the  next  paper  on  the  subject  I  shall 
pi  tfaflse  rules,  wtthout  dwelling  at  any  great 
{■8^  on  the  reasoning  by  which  they  are  esta- 
jwMd.  Much  of  this  reasoning,  indeed,  would  be 
wawnattose  for  whose  special  service  these  papers 
>n  vxitten.  The  advantages  derived  from  the 
(Mosl  application  of  the  differential  calculus  to 
pDUsms  not  easily  solved  in  other  ways,  will 
■wmge  the  student  to  discuss  after  awiuie  the 
J*nuBg  by  which  the  rules  of  the  calculus  have 
{gwUWished.  The  great  difficulty  has  hitherto 
MB  that  this  reasoning,  coming  before  the  student 
JMwnisd  the  power  of  the  calculus,  has,  by  its 
«g«  sod  complexity,  prevented  many  from  pur- 
■Bg  the  study  of  the  subject. 


Aj  utesian  weH,  3,095ft.  deep,  is  reported  as 
Jivmgbefln  successfully  sunk  by  Mr.  S.  Swanson 
nrtts  Ashland  (Wis.)  Iron  and  Steel  (Company. 
I  ^^*  "iff*  Bngineering  Ifewt,  was  begun 
iSf  7^  ^^'  '^'^  completed  September  29th, 
^  rt  a  cost  of  over  14,000dol8.  After  the  first 
M«.  the  remainder  of  the  well,  it  is  said,  passes 
™«^  ^"wwn  sandstone.    Water  rises  to   the 

fcaanoB  published  by  the  French  Ministry  of 
notae  lostniction  show  that  then  are  in  France 
•J^taaned  societies,  of  which  136  have  been 
jnilh  zecocnised  as  of  national  importance.  Of 
»J»  g5  sMMties  96  are  hirtorical  and  social,  96 
"PjOtoral  and  horticultural,  67  medical  and 
J25*««*wal,  46  sdentifio,  41  artistic,  37  geo- 


«nd  the  rest  miscellaneous,  induoing 
'"*  statistioal,  and  ballooning  associations. 


SdENTIFIC    NEWS. 

THE  position  of  Wolfs  comet  at  Berlin  mid- 
night on  Nov.  23  will  be  R.A.  4h.  29m.  31s., 
S.  Deo.  ir30'7';  brightness  8*80,  as  compared 
with  unity  at  time  of  rediscovery. 

Tempel-Swift*s  periodic  comet  is  in  Pegasus, 
and  on  Nov.  19  will  have  the  position  for  Paris 
midnight  R.A.  22h.  31m.  46s.,  N.  Dec.  16"  44*4'; 
brigh&eas  13*6,  as  compared  with  unity  at  time 
of  rediscovery.  About  the  23rd  inst.  it  will  be 
near  Markab,  and  is  moving  north  at  the  rate  of 
about  a  degree  per  day. 

In  KnotoUdye  for  this  month  there  is  an  interest- 
ing article  bv  Mr.  Ranyard  on  "The  CTpper 
Abnosphere,*'  with  some  reproductions  of  photo- 
graphs taken  by  Mr.  C.  V.  Shadbolt  from  a 
balloon.  The  subject  is  of  especial  interest  to 
those  wbo  study  the  composition  and  character 
of  the  celestial  bodies. 

The  death  is  announced  of  Capt.  William 
Chimmo,  B.N.,  at  the  age  of  sixty-three.  He 
saw  some  active  service  in  the  wars  witb  China 
and  in  operations  against  pirates  in  Eastern 
waters;  but  will  be  best  remembered  by  his 
work  as  an  hydrographer.  At  one  time  he  acted 
as  secretary  to  the  hydrographer  of  the 
Admiralty,  and  subsequently  dia  much  useful 
surveying  work  in  various  parts  of  the  world. 
Oapt.  Ommmo  was  a  Fellow  of  the  Boyal  Astro- 
nomical, the  Boyal  C^eo^phical,  the  Linnean, 
and  other  learned  societies. 

Gtoeral  Mayo,  formerly  director  of  the 
Geographical  Institute  in  Florence,  and  president 
of  we  International  European  (Jommission  on 
the  metrical  system,  died  on  Nov.  6. 

One  of  the  most  distinguished  of  German 
botanists  died  at  (Hessen  the  other  day  in  the 
person  of  Dr.  Heinrich  Karl  Hermann  Hoffmann, 
who  was  bom  in  1819.  At  first  he  studied 
medicine  and  physioloffioal  ohemistry,  but 
has  been  since  1846  exdusively  engaged  upon 
botany.  In  1863  he  was  appointed  ordinkry 
Prof,  of  Botany  at  the  University  of  Giessen, 
and  director  of  the  botanical  institution  of  that 
place,  and  continued  in  those  offices  to  the  end  of 
his  life.  His  valuable  works  on  botany  were 
chiefiy  devoted  to  the  physiology,  geography,  and 
climatology  of  plants,  and  he  did  much  to  establish 
the  position  of  fungus  in  connection  witii  fermen- 
tation and  dry-rot.  He  was  also  a  pioneer  in 
bacteriological  work)  and  from  the  botanical  side 
did  much  to  support  Darwin's  views  as  to  the 
origin  of  species  by  natural  selection. 

The  death  is  also  announced  of  Mr.  John 
Thomhill  Harrison,  for  many  years  one  of  the 
inffpeotors  of  the  Local  Gk>vemment  Board.  In 
his  younger  days  Mr.  Harrison  worked  under 
Brunei  in  the  construction  of  the  Great  Western 
Railway,  but  afterwards  relinquished  engineer- 
ing for  agriculture.  He  was  a  member  of  the 
fiiit  Rivers  Pollution  Commission. 

Eton  has  lost  another  of  its  science  masters  in 
the  person  of  Mr.  Frederic  Drew,  at  one  time  on 
the  Geolo^cal  Survey,  but  weU  known  for  the 
work  he  did  as  geologist  to  the  Maharajah  of 
Kashmir.    Mr.  Drew  was  only  fif ty-five. 

Our  readers  will  rogret  to  hear  that  Mr.  John 
Mayall,  jun.,  the  late  secretary  of  the  Royal 
Microscopical  Society,  has  left  his  widow  and 
family  in  serious  pecuniary  straits.  A  circular 
has  been  issued  by  an  influential  and  representa- 
tive committee  ox  microscopists,  with  the  object 
of  raising  a  Mayall  Fund  for  the  benefit  of  a 
man  who  was  always  ready  to  exhibit  his  almost 
unrivalled  skill  as  a  manipulator,  and  to  give 
information  from  his  stores  of  knowledge  of  the 
optical  arrangements  of  the  microscope.  Many 
of  our  readers,  without  knowing  it,  have  been 
indebted  to  the  late  Mr.  Mayall  for  his  numer- 
ous contributions  to  our  columns.  Communica- 
tions should  be  addressed  to  Mr.  T.  Curties, 
treasurer  to  the  committee^  244,  High  Holbom, 
W.C. 

The  first  meeting  of  the  Society  of  Arts  during 
the  present  session  will  be  held  on  Nov.  18,  when 
the  opening  address  will  be  delivered  by  the 
Attorney -Gkneral,  chairman  of  the  Council. 
On  the  following  Wednesday  evenings  previous 
to  Christmas,  papers  will  be  read  on  "  The  Mea- 
surement of  Lenses,'*  by  Prof.  Silvanus  P. 
Thompson;  on  "The  World's  Fair  at  (Siicago 
in  1893,"  by  Mr.  James  Dredge ;  on  "  Secondary 
Batteries,*'  by  Mr.  G.  H.  Robertson ;  and  on 
'*  Spontaneous  Ignition  of  Coal  and  its  Preven- 


tion," by  Prof.  Vivian  Lewes.  The  first  of  a 
series  of  Cantor  Lectures  will  be  delivered  by 
Mr.  A.  P.  Laurie  on  **  The  Pigments  and 
Vehicles  of  the  Old  Masters,"  and  will  consist  of 
three  lectures,  commencing  Monday  evening, 
Novemb^  30.  Among  the  following  oourses  are 
lectures  on  "Electrical  Distribution,"  by  Prof. 
Forbes;  "The  Uses  of  Petroleum  in  Prime 
Movers,"  by  Prof.  W.  Robinson;  "Mine  Sur- 
veying," by  Mr.  B.  H.  Brough ;  and  "  The 
Chemistry  and  Bacteriology  of  the  Fermentation 
Industries,"  by  Dr.  Percy  Frankland.  A  special 
course  of  lectures  has  also  been  arranged,  under 
the  Howard  Bequest,  on  "The  Devdopment  and 
Transmission  of  Power  from  Central  Stations," 
by  Prof.  W.  Cawthome  XJnwin,  F.R.S.,  com- 
mencing shortly  after  Christmas. 

The  13th  examination  in  Technology  in  con- 
nection witb  the  City  and  Guilds  Institute  was 
held  in  the  spring  as  usual,  and  the  annual 
report  shows  a  gratifying  amount  of  progress, 
for  there  is  not  only  an  increase  in  the  number 
of  candidates,  but  also  in  the  proportion  of 
"  passes."  The  total  number  of  passes  is  692, 
the  highest  number  since  the  establishment  of 
the  examinations.  It  is  expected  that  with  the 
opening  of  new  polytechnic  institutions  there 
will  be  a  large  increase  in  the  number  of  London 
candidates.  A  sum  of  £326  in  money  prizes  was 
divided  over  192  awards. 

Recently  the  Speaker  of  the  House  of  Commons 
said  that  there  was  danger  of  the  sums  granted  for 
technical  education  being  frittered  away.  What 
was  needed  was  not  the  teaching  of  trades,  not 
the  manipulation  of  an  article  students  might 
have  to  deal  with  in  after  life,  but  the  prindplea 
of  science  as  applicable  to  the  art. 

At  the  meeting  of  the  Oxfordshin  County 
(Council  last  Saturday  it  was  stated  that  tlie 
committee  have  received  the  sanction  of  the 
authorities  at  South  Kensington  to  apply  money 
in  aid  of  instruction  in  dairy  work,  as  weU  as 
cookery  and  domestic  economy.  An  agreement 
has  been  entered  into  with  the  Oxfordsmze  Agri- 
culture Society  to  undertake  to  furnish  instruc- 
tion in  dairy  work  in  Uie  county.  Arrangements 
are  also  made  for  cookery  classes.  Forty  science 
and  art  scholarships — 26  to  mxal  district  and  16 
to  urban  districts--have  been  provided  for,  and  a 
grant  of  £60  is  to  be  given  to  the  Oxfordshire 
Bee-keepers*  Association  for  a  travelling  lec- 
turer on  the  theory  and  practice  of  bee-keeping. 

At  the  recent  Congress  on  Tuberculosis  M. 
Arthaud  gave  an  account  of  some  observations 
he  has  maae  on  the  contagiousness  of  tuberou- 
losis.  He  is  so  far  convinceid  of  the  truth  of  his 
observations  that  he  places  the  period  of  incuba- 
tion at  two  months.  Those  who  labour  in  ill- 
ventilated  workshops  containing  persons  suffer- 
ing from  tuberculosis,  or  ride  in  closed  railway 
carriages  with  passengexB  so  suffering,  aro  liable 
to  be  affected,  especially  if  prodisposeid. 

Mr.  E.  Davidson  Palmer,  Mus.BacOxon., 
calls  the  attention  of  scientific  men  to  an 
apparently  unknown  fact  in  connection  with 
voice  production.  This  fact  has  to  do  with  the 
so- called  *  *  falsetto ' '  voice.  The  general  opinion 
about  Uiis  kind  of  voice  is  that  it  is  something 
altogether  unnatural,  and  that  it  ou^ht  never  to 
be  lued.  According  to  modem  scientific  theories, 
however,  it  is  one  of  two  or  more  registers,  and 
is  supposed  to  be  intended  by  nature  to  be  used 
only  at  the  upper  extromity  of  the  vocal  compass. 
But  it  is  quite  possible  to  produce  this 
kind  of  voice  at  a  much  lower  pitch 
(at  least  an  octave  lower)  than  that  at 
which  singers  aro  ever  taught  to  use  it. 
Produced  in  this  way,  it  may  be  so  we^ 
and  feeble  as  to  be  practically  useless.  Still  it  is 
possible  so  to  produce  it,  as  men  and  singers  well 
know.  What  they  do  not  know,  and  what 
scientific  men  appear  to  be  totally  unaware  of. 
is  Uiat  it  may  be  developed  at  this  low  pitch,  and 
not  only  developed,  but  completely  transiormed. 
When  thus  transformed,  it  loses  entirely  its 
unnatural  and  effeminate  character,  and  becomes 
a  strong,  manly  voice,  which  is  easily  mistaken 
for  what  is  commonly  called  "chest-voice,"  but 
which,  unlike  that  Mnd  of  voice,  is  capable  of 
bearing  throughout  its  whole  compass  any  strain 
that  may  be  put  upon  it. 

The  American  Engineering  Ifews  states  that 
aluminium  is  to  be  substituted  for  cast  iron  in  the 
tower  of  the  new  public  building^  in  PhOadelphia, 
where  it  will  save  400  tons  in  weight  and  avoid 
the  constant  expense  of  painting. 

For  freight  service  on  the  Erie  Railway,  the 
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Baldwin  Locomotive  Works,  Phil&delpliia,  haye 
recently  completed  what  ifl  said  to  be  Uie  largest 
compound  locomotive  in  the  world.  The  weight 
of  the  engine  alone  is  135,0001b.  It  has  three 
pairs  of  driving-wheels  62in.  in  diameter.  The 
weight  on  the  wheels  is  107»0001b.  Its  length 
is  56ft.  It  is  assented  that  this  engine  can  be 
run  at  a  saving  of  from  30  to  40  per  cent,  over 
the  same  size  single-expansion  engine.  Several 
heavier  oompounds  are  under  construction  at  the 
Baldwin  works  for  the  same  company. 

According  to  the  Mysore  Herald^  experiments 
with  dynamite  for  producing  artificial  rain  are 
to  be  attempted  in  Mysore,  according  to  the 
American  system. 

Mr.  G.  J.  Symonsi  F.II.S.,  writing  about 
the  rainfall,  which  the  **  floods*'  in  some 
parts  have  brought  into  notice,  says  that 
during  the  last  four  months  the  excess, 
so  far  as  the  metropolis  is  concerned,  occurred 
during  the  last  three  of  the  period  July- 
October.  During  the  last  four  months  we 
hive  had  nearly  half  aa  much  again  as  our 
average,  and  nearly  as  much  as  in  the  wettest 
corresponding  period  during  34  years.  If  to  this 
be  added  the  fact  that,  out  of  the  123  days,  rain 
foil  on  74,  it  will  be  understood  that  the  weather 
in  the  metropolis  has  not  been  pleasant. 

It  is  calculated  that  in  Switzerland  there  is 
sufficient  water  practically  running  to  waste  to 
supply,  by  elecctrical  or  other  means,  as  much  as 
600,000  effective  horse -power. 


VSEFITL    Airs   SCISirTIPIC   VOTIS. 


♦  »» 


A  ULROB  deposit  of  meerschaum  has  been  found 
on  the  Sapello  Creek  25  mUes  north*  of  Silver  City, 
New  Mexico,  and  near  the  alum  deposits  of  the  Qua 
Biver.  The  principal  vein  is  Sin.  wide,  and  cabical 
blocks  with  faces  oin.  to  7in.  long  can  be  obtained 
without  a  flaw.  One  block  Sin.  thick  by  3ft.  wide 
and  oft.  long  has  already  been  sawn  from  the 
deposit.  **  Bicolite,*'  aBne  ornamental  stone,  has 
also  been  found  in  this  locality,  and  arrangements 
are  being  made  for  quarrying  it. 

Kaximum  Locomotive  Speed.— Most  ex- 
perienced railroad  men  feel  that  ^e  possibilities  of 
steam  practice  are  nearly  reached,  and  that  much 
greater  speed  is  not  practicable.  A  maximum  of  90 
miles  an  hour,  with  a  running  speed  of  60  to  70,  is 
all  that  can  be  hoped  for  under  the  very  best  oon* 
ditions.  The  limitations  are  numerous,  and  are 
well  known  to  all  en^eers.  The  maximum  speed 
of  which  a  locomotive  is  capable  has  not  been 
materially  increased  in  a  number  of  years.  The 
schedule  time  has  been  shortened,  principally  by 
reducing  gradients,  straightening  curves,  filUng  up 
ravines,  and  replacing  wooden  structures  by  per- 
manent ones  of  iron  or  stone ;  by  the  use  of  heavy 
rails,  safer  switches,  improved  methods  of  signailiog, 
the  interlocking  switcn  and  signal  system,  the 
abolition  of  level  crossings ;  in  fact,  by  improve- 
ments in  detail  and  management  which  permit  a 
higher  sp^d  on  a  more  extended  section  of  road 
because  of  greater  safety  and  the  greater  degjee  of 
confidence  inspired  in  the  engine  Sxvrex,^ Scientific 
American, 

Oycllng' :  its  Use  and  Abuse.— Those  who 
believe  in  the  necessity  of  physical  exerdse,  and  we 
belong  to  their  number,  have  need  also  to  remember 
that  even  so  good  a  thing  as  this  is  in  excess  an 
evil.  The  use  of  the  cyde  is  a  form  of  bodily  re- 
creation in  itself  doubtless  wholesome;  none  the 
less  is  it  open  to  the  mischievous  effects  of  undue 
indulgence.  Tempted  by  the  ease  of  movement, 
oombmed  as  a  rule  with  attractive  scenery,  every- 
one tries  it.  Everyone,  too,  finds  he  can  do  some- 
thing with  it ;  and  considerations  of  weather,  con- 
stitution, age,  and  health  are  apt  to  be  dismissed 
with  summary  imprudence.  One  fruitful  source 
of  injury  is  competition.  In  this  matter  not  even 
the  strongest  rider  can  afford  to  ignore  his 
limit  of  endurance.  The  record-breaker,  who  sinks 
exhausted  at  his  journey's  end,  has  gone  a  point 
beyond  this.  The  septuagenarian  who  tiries  to  rival 
his  juniors  by  doing  and  repeating  his  twenty  or 
thirty  miles,  perhaps  against  time,  is  even  less  wise. 
Lady  cyclists,  too,  may  bear  in  mind  that  their  sex 
is  somewhat  the  weaker.  So  likewise  among  men 
the  power  of  endurance  varies  greatly;  and  it  is 
better  for  some  to  admit  this  and  be  moderate  than 
to  labour  after  the  achievements  of  far  more  mus- 
cular neighbours.  In  short,  whenever  prostration 
beyond  mere  transient  fatigue  follows  the  exercise, 
or  when  digestion  suffers  and  weight  is  markedly 
lessened,  and  a  pastime  which  ought  to  exhiluate 
becomes  an  anxious  labour,  we  mav  be  sure  that  it 
is  being  overdone.  He  that  would  reap  its  best 
results  must  content  himself  vrith  much  less  than 
this ;  but  unless  he  can  observe  such  moderation, 
he  had  better  abstain  from  it  altogether.— Xa;i^^^ 


LErCEBS  TO  THE  EDITOB. 

[We  do  nor  hold  ourtelpea  rupoiuibU  for  lA«  opinions  of 
om  eorretponitnts.  The  Bdiior  rfpeetfuUj/  rtq^iestt  that  tUl 
eommunieaHons  thovid  bt  drawn  up  a*  kri^j/  a$  poMtMe.] 

AU  eommnnieationB  should  6«  addrt»9od  to  the  Eorroa  o/ 
the  Ekolub  MsOHAino,  888,  Strand,  W,0. 

AU  Cheques  and  Ihst-offlee  Orders  to  be  made  pajfoble  to 
J.  PAsaxoms  Eowabds. 

•,•  In  order  to  /aeilitate  reference,  Correspondents,  when 
speaking  of  any  letter  previously  inserted,  wUl  oblige  by 
wunHaning  the  nusnhsr  of  the  Letter,  asweUas  Uie  page  on 
which  it  appears, 

**  I  would  have  everyone  write  iHiat  he  knows,  and  as 
muoh  aa  he  kaows,  but  no  more :  and  that  not  in  this 
only,  bat  in  all  other  subjeotai :  For  aoeh  a  peaon  may 
have  aome  partioular  knowledge  and  ezpenenoe  of  the 
nature  otf  sooh  a  person  or  aooh  a  fanntain,  that  aa  to 
other  things,  knows  no  more  than  what  everybody  doea, 
and  yet,  to  keep  a  dutter  with  this  little  pittanoe  of  hia, 
will  uidertake  to  write  the  whole  body  of  phyaioka,  a  vioe 
from  whenoe  great  inoonvsnienoes  derave  their  originaL" 
—Montaign^s  Essays, 


AND  LIMIT  OF 
ATMOSPHEBE— LITNAB  BOTATION, 
AND  TIDAL  ACTION  — THE  SUN*S 
LIGHT— BADIATBD  AND  BEFLEOTED 
DABK  BAYS  OF  HEAT— A  NOVEL 
E7EPIECE— JUPITEB'S  SATELLITES 
FOB  VEBIFTINO  OHBONOMETEB- 
DBIVING  OLOOK  —  ASTBO-PHOTO- 
GBAPHT  — JUPITBB— BETIOLE  XI- 
0B0KETEB-PEB80NAL  BaUATION 
IN  TBANSIT  -  TAKING  —  SEOTION- 
GUTTING  MACHINE— THE  A8TBO- 
LABE  AND  CBOSS- STAFF —MI8T7 
OBJECT-GLASS. 

[32890.] — I  BPOEB,  in  paragraph  two  of  letter 
32846  (p.  216)  of  the  great  height  of  the  absorptive 
terrestrial  atmosphere,  as  indicated  by  the  thermal 
phenomena  observed  durinff  lunar  eclipses.  Prof. 
Young,  in  dealing  with  the  height  of  the  atmo- 
sphere in  his  tplenoid  '*  General  Astronomy,"  says, 
oonoeming  our  atmosphere :  '*  And  it  cannot  be 
asssorted  positively  that  it  has  any  definite  upper 
limit ;  "  while  Prof.  Forster,  of  Berlin,  in  a  paper 
read  last  May  before  the  German  G^sographical 
Society  (and  reproduced  in  the  I^rocetdings  of  the 
Royal  Geographical  Society  of  London  for  July, 
1891),  maintams  that  a  thin  air  pervades  the  whole 
of  the  Solar  system.  In  an  article  in  your  contem- 
porary. Knowledge,  for  this  month,  its  editor  oom- 
batB,  as  I  think  successfully,  this  idea  that  the 
terrostrial  atmosphere  has  no  definite  boundary,  and 
I  would  recommend  such  of  my  brother  readers  as 
are  interested  in  the  subject,  to  study  the  argu- 
ments advanced  in  the  article  in  question. 

I  think  tiiat  the  best  answer  I  can  return  to  letter 
32848,  p.  219,  is  to  refer  Mr.  Peal  to  Sir  B.  S. 
BaU*s  delightful  little  book,  "Time  and  Tide,*' 
published  in  "The  Romance  of  Sdenoe  Series,"  by 
the  Society  for  Promoting  Christian  Knowledge. 
He  wfil  find  in  it  as  popuUr  an  exposition  of  Uie 
accepted  theory  of  the  reciprocal  tidal  action  of  the 
Earth  and  Moon  as  such  a  subject  permits  of. 

I  have  not  seen,  so  far,  either  a  reproduction  of 
M.  Stas*s  paper  (referred  to  by  Mr.  Holden  in 
letter  32852,  on  p.  220),  nor  any  comment  on  it, 
in  any  of  the  English  scientific  journals  to  whioh  I 
have  access.  I  do  not  myself  regard  it  as  probable 
tiiat  the  sun  is  nothing  but  a  stupendous  electric 
light. 

In  the  absence  of  any  means  of  reference  to  Prof. 
Langley's  original  work,  I  regret  that  I  am  unable 
to  enlighten  ^*  E.  P.  S.''  (letter  32853,  p.  2'20)  as  to 
the  means  of  distinguishing  reflected  heat  rays  trom 
radiated  ones  of  the  same  refrangibility. 

*<C.  S."  (reply  75451,  p.  225)  might  have  saved 
both  himself  and  me  much  needless  trouble  had  he 
referred  me  to  the  volume  and  page  he  now  does, 
in  his  original  query.  In  the  first  place,  the  two 
plano-convex  lenses  should  be  mounted  ^^in.  apart, 
the  lin.  one  forming  the  field  lens,  the  gin.  one  the 
eye-lens,  the  plane  surfaces  of  both  towards  the 
observer's  eye.  A  diaphragm  limiting  the  field  of 
view  should  be  placed  oetween  themi  in  the  focus 
of  the  eye-lens.  The  concave  lens  really  forms  no 
part  of  the  eyepiece  proper  at  all.  It  is  simply  an 
imperfect  "  Barlow  '^  lens,  and  "  C.  S."  had  better 
discard  it  altogether. 

"Shipmaster"  (query  75677,  p.  229)  would  need 
a  higher  power  than  could  be  conveniently  em- 
ployed wiu  a  hand-telesoope  at  sea  to  make  any- 
thing like  an  accurate  observation  of  the  dis- 
appearance in  eclipse  of  one  of  Jupiter's  satellites, 
the  only  phenomenon  of  the  slightest  use  for  time 
purposes.  But,  added  to  this,  the  tables  of  the 
satellites  are  so  faulty  that  Satellite  I.  is  the  only 
one  the  predictions  of  the  times  of  whose  eclipses 
are  moderately  trustworthy.  Under  the  most 
favourable  circumstances  he  might  get  Greenwich 
time  from  an  eclipse  of  the  1st  satellite  to  about  half 
a  minute ;  but  1  should  be  yery  sorry  myself  to 
trust  the  nlety  of  a  vessel  to  it. 


Like  "  Regulus  "  (query  75683  p.  229),  IhsTsool 
access  to   any   library   in  which  iUostntions  oi 
driving-clocks  are  to  be  found.    Some  of  oor  pn«, 
f  essional  horologists,  or  instrument  maken,  msf  1* 
able  to  supply  the  needed  drawine. 

Nor  can  I  answer  Mr.  Slaae  (query  75713g 
p.  230),  as  I  am  not  myself  a  practical  astro-photo* 
grapher.  We  certainly  number  some  amoos  oof 
brother  readers,  from  whom  he  will  probably  obtsa 
the  information  he  seeks. 

Certainly  "Eta  Argds"  (query  75721,  p.  230) 
ought  to  see  the  red  spot  on  Jupiter  well  with  Im 
Oin.  mirror;  inasmuch  as  its  remarkable ookw, 
which  for  some  few  years  has  so  notably  faded,  ii] 
anin  intensifying.  As  to  the  times  at  n^cb  i| 
inll  be  favourably  situated  for  observation,  I  kaev 
of  no  ephemeris  of  its  passage  over  the  csntiil 
meridian  of  the  planet,  nor  can  I  lay  mybsad 
upon  any  recent  observations  of  such  trsuita 
Imder  these  droumstances  I  have  done  a  little  sun. 
The  last  trustworthy  record  of  a  transit  I  can  find 
is  on  p.  116,  Vol.  L,  of  the  Jof^na/ of  the  BritiA 
Astronomical  Association,  where  our  well-kDowi| 
senographer,  Mr.  Stanley  Williams,  states  that  tb 
red  spot  was  on  Jupiter's  central  meridian  at  oh. 
12m.  36s.  p.m.  on  November  1,  1890.  Itirotattoe 
period  he  gives  as  9h.  55m.  40*6s.,  so  that  Hoaght 
to  be  oentndly  plaoed  on  Jupiter's  disc  at  llh.  39b. 
43s.  on  the  night  of  November  13,  having  thu 
oompleted  exactiy  912  revolutions.  At  any.nt^ 
this  should  enable  my  querist  to  pick  it  up.  HsThtt 
once  noted  the  time  of  its  passage  over  the  oeotnl 
meridian  of  the  planet,  the  instants  of  itsl^ton 
transits  will  be  multiples  of  9h.  55m.  40*6b. 

In  answer  to  the  ouestion  about  the  rstjoslstod 
micrometer,  it  would  scarcely  be  of  any  sttm 
whatever  in  measuring  double  stars.  It  wmdd  be 
mainly  useful  for  approximately  mapping  fields  of 
stfljrs  or  the  positions  of  sun-spots. 

The  mention  of  Jupiter  suggests  to  me  to  recom* 
mend  all  students  of  zenography  to  obtain  the  bbs- 
plementary  number  of  the  Monthly  NoUees  of  tat 
Royal  Astronomical  Society,  for  the  sake  of  apspff 
by  Mr.  E.  E.  Barnard,  of  the  Lick  Obaervaiocy,ai 
observations  of  Jupiter  made  there  during  IS80 
with  the  12in.  equatoreal.  He  would  appssr  to 
have  mapped  and  catalogued  a  veiy  oonadsmhto 
amount  of  detail  upon  the  surface  of  thepbtoii* 
including  half-a-dozen  remarkable  litUe  hlsflk 
spots,  like  tiny  shadows  of  satellites.  Then  spots 
by  the  way,  though  black  at  first,  later  on  beesme 
of  a  dark  reddish  colour.  Curious  white  spots,  too, 
were  seen,  which  melted  away  like  a  ooimIbi 
doud  does  towards  evening.  An  oblong  daik  spot 
south  of  the  great  red  one  was  seen  to  ov^tsks 
and  pass  the  latter.  The  familiar  phenomenon  of 
the  dark  transits  of  Satellites  III.  and  IV.  wss,  d 
course,  observed  several  timea.  The  remsrkabli 
apparent  duplication  of  Satellite  I.  is  aWo  dsseribed 
in  detail,  and  sketches  given  of  its  appearance.  Mr. 
Barnard  was  at  first  disposed  to  attribute  this  sur- 
prising effect  to  a  white  belt  in  the  satellite  V»x'M 
to  those  on  Jupiter,  but  now  inclines  to  the  ides 
that  the  sateUite  is  actuaUy  double!  Mr.Bansid'i 
chief  iUustiration  is  a  reaUy  beautiful  drawiagsf 
the  planet  as  seen  on  July  30th,  1890.  His  pspsr 
deserves  careful  study  from  beginning  to  end. 

M.  Paul  Stroobant,  the  well-known  Bsigisa 
astronomer,  has  recently  published  the  results  of  s 
series  of  experiments  on  personal  eqoatioB  is 
transit-taking,  made  bv  him  m  the  Paris  Obssrfs* 
tory  during  the  first  half  of  the  present  year,  whiih 
are  of  very  considerable  interest  to  observers.  Ai 
M.  Stroobant  merely  mentions  in  his  introdudorf 
paragraph  that  the  apparatus  he  employed  is  that 
described  bv  M.  Wolf  in  the  AnnaUa  da  PObrnn- 
toire,  to  which  I  have  no  aooess,  I  can  only  gaths 
that  the  artificial  star  was  carried  on  a  sude,aiid 
that  each  series  of  measures  was  composed  of  ioer 
seta  of  transits,  two  to  the  ri^ht  and  two  to  the 
left,  over  the  five  wires  of  the  instrument.  By  ths 
aid  of  a  small  prism  plaoed  over  the  eyepieos  ths 
direction  of  motion  of  the  star  was  apparsntty 
reversed.  Beginning  vrith  the  observation  of  a  iter 
proper  (as  contradistinguished  from  a  pUnst^^ 
other  obiect  having  a  measurable  disc),  as  registand 
electrically,  he  found,  from  the  mean  of  23  sinsa 
that  when  it  travelled  from  right  to  left  he  ofassrvsd 
its  passage  0'023sec.  too  late,  and  (from  the  mstt 
of  14  series)  when  it  travelled  from  left  to  right 
0  048sec  too  soon.  Bv  the  eye  and  ear  method  ths 
mean  of  a  series  of  ten  observations  of  a  stsr 
moving  from  right  to  left  was  0*041  sec.  too  soon, 
and  of  another  of  nine  from  left  to  right  0'079iss. 
too  soon.  It  will  be  noted  how  M.  Stroobant*! 
tendency  is  to  observe  transits  too  soon  when 
the  usual  direction  of  the  apperent  aoti<m 
of  the  star  across  the  fiela  is  reversed. 
The  sentenoe  with  which  M.  Stroobant  condadf 
his  account  of  this  second  series  of  experiments  u 
worth  quoting  textually :  for,  speaking  of  the  m 
and  ear  method,  he  says :  '*  Mesiexp^rienees  tendm 
d'ailleurs,  k  prouver  que  oette  demiire  methods 
n'estgudre  inf^rieure  &renregistrement6leotriqn0. 
Truly  encouraging  to  those  who,  like  myself,  ha^ 
never  gone  to  Uie  cost  of  a  chronograph.  No  tery 
marked  influence  seemed  to  be  exerted  on  thepsr- 
sonal  equation  of  the  observer  by  differinff  dsgrsas 
ofiUummationofthefield.    Bytheaidof  disosfob- 
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toiding  the  nine  uigalar  duuneten  as  those  of  the 
BOOQ  and  planets,  M.  Stroobant  airived  at  some 
TeiyiDterestingnsalts.  Without  extracting  a  mass 
of  itabakr  muter,  it  may  suffice  to  select  two  or 
thns  illostntions.  In  the  case  of  the  moon,  the 
oodoa  bsing  direct  (i.e.)  from  right  to  left,  the 
fixit  limb  was  obserred  to  pass  the  wires  0*1258eo. 
too  soon,  the  second  limb  0*025sec.  too  late.  The 
oofMMnt  being  rerersed,  the  first  limb  came 
0'169isc.  too  soon  on  to  the  wires,  and  the  second 
Nldsec  too  lat»— and  so  on  with  the  planets,  ^e 
asSB  ol  the  whole  series  of  obserrations  of  the  moon 
md  planets  giving  the  result  that  the  first  limb 
mtm  at  the  wire  0'  1 405seo.  too  soon,  and  the  second 
0*0S2Sseo.  too  late.  Henoe  we  learn  that  personal 
e^oatioo  is  Tery  different,  according  as  we  observe 
thsprscsding  or  following  limb  of  a  body  present- 
og  a  sensible  disc.  That  personal  equation  is  a 
vaiUble  quantity  goes  without  saying ;  but  M. 
Stnobsntmolinesto  the  opinion  that  a  couple  of 
ooofhs*  constant  praotioe  ought  to  nnder  it  almost 
tquXtf  constant ;  though  he  thinks  that  very  pro- 
tBolea  observation  tends  to  make  the  observer  note 
tziDBts  too  soon.  Another  remark  he  makes  is 
worthy  of  note.  It  is,  that  in  observing  by  the 
Dfllfaod  of  eye  and  ear,  the  observer  has  a  tendency 
to  pick  out  certain  tenths  of  a  second  in  preference 
to  otherB.  There  is  no  publisher's  name  on  the 
fcnGhare  before  me;  but  it  seems,  from  the 
niatsr's  colophon,  as  though  it  had  been  repro- 
dsesd  from  the  Oomptea  Jtendua  of  the  Academie 
dsi  Sciences.  Whencesoever,  though,  it  is  pro- 
csnble,  it  is  worth  procuring,  and  shoula  be 
oUslned  and  read  by  all  observers  with  the  Transit. 
ThB  phenomena  observed  during  the  transit  of 
Jntsr^s  mrd.  SateUite,  as  described  by  Mr.  Haxria 
isMier  32869  (p.  239)  are  very  familiar  ones. 
SslalUte  m.  has  such  conspicuous  dark,  or  rather 
dukj,  mailings  upon  it  as  to  be  visible,  under  ade- 
OBsto  optical  power,  upon  the  dark  sky.  Now,  Mr. 
Hun  must  be  familiar  with  the  fact  that  Jupiter's 
Isbisvisthly  less  bright  than  the  centre  of  his  dise, 
nd  when  the  satellite  in  question,  showing  of  course 
k^  OB  the  sky,  enters  onto  the  planet's  limb,  it  is 
vassiiy  equivalent  to  it  in  illuminatton  as  to  dia- 
«MSr.  As  it  progresses  in  its  passage  it  arrives  at 
■il^tarand  brighter  parts  of^  Jupiter's  disc;  and 
vun  it  is  central,  and  away  from  any  belt,  it  looks 

S'ts  dark  by  contrast.  As  it  passes  off  the  face  of 
plsnst,  M  course  these  phenomena  are  reversed 
is  Older.  I  strongly  reoommend  your  correspondent 
toohlshiNo.  I.  of  Vol.  XLYXU.  of  theB.A.S. 
Mmthtjf  ydtief9f  for  the  sake  of  a  most  elaborate 
od  interesting  paper  by  Dr.  Spitta  on  this  subject. 
Bwill  well  repay  him. 

I  nay  mention,  as  a  matter  of  history,  that  2o 
jsmago,  under  the  nom  deplume  of  "  A  Member 
rf  the  Microscopical  Sodety,"  I  described  and 
Inftntsd  the  section-cutter  of  Mr.  Dixon  (letter 
1881,  p.  243)  on  p.  12  of  your  IVth  Volume. 

Ado^  Clarke's  spheroid,  I  may  teU ''  A3.C.D.*' 
teMrv  75743,  p.  250)  that  in  latitude  42°*  53',  the 
■Bgth  of  r  of  parallel  is.  as  nearly  as  I  xsan  compute 
it,  74*456f t. ;  and  that  nence  1  second  of  time  in 
karitade  would  be  -  15  times  this,  or  1116-84ft. 

The  istrolabe,  oonoeming  which  *'L."  puts 
fBoy  7fi754,  on  p.  250,  had  two  forms.  Origizially 
It  VIS  applied  to  the  laige  iostrument  of  the  ancient 
iitettoiners  very  much  like  the  common  **  armil- 
Vf  iphere."  Later  on  it  came  to  mean  a  circle 
indnatsd,  with  sights,  for  taking  altitudes  and 
tBfolir  distanoes  at  sea.  I  described  the  "  cross 
w"  at  considerable  length  on  p.  232  of  your 
XXYth  volume.  Of  course  these  instruments 
jnakl  only  give  the  latitude  and  the  local  time  in 
w  ndflst  possible  wav. 

.  nn  object-glass  of  the  telescope  described  by 
'^H.B."  (query  75790,  p.  251)  is  unquestionably  a 
WBofeiTe  one.  The  **  flood  of  misty  light "  should  on 
iSMootmt  appear  round  a  bright  star,  which  should 
JHMa  u  a  very  small  disc,  surrounded  by  two  or 
tew  oonoentric  (though  more  or  less  broken)  rings 
V  Kght  Of  course  I  am  assuming  that  the  appear- 
>■•  ii  c«nitant,  because  if  any  objective  be  covered 
*8h  dew  on  a  oold  night,  it  will  show  a  bright  haze 
Ptttpund  a  star  or  planet.  I  don't  quite  know  the 
|m  cf  object-glasses ;  but  I  should  think  that 
■f  qiaritt  ought  to  get  a  first-class  Sin.  one  for  £8 
«^.  I  am  glad  to  find  that  I  am  not  the  only 
Via  who  cannot  fairly  divide  i*  Lyrs)  with  a  power 
a^Qua  2|in.  telescope. 

A  ftilow  of  the  Boyal  Astronomical  Soolety. 


IBI  VABIABI4E  NUCLEUS  OF  THE 
GREAT  ANDBOMEDA  NEBULA  AND 
AV  ANOKALOUa  STAB  NEAR  IT. 

l^L}->lTis  greatly  to  be  regretted  that  Mr. 
JJ^Mksr  (letter  32867,  p.  239)  did  not  at  once 
9V*ph  the  discovery  of  the  bright  star  north  of 
jl-ft^ulAU  of  the  great  Andromeda  Nebula.  At 
lyfans  Dr.  Copeluid  was  removing  from  Dun 
2^  tot  had  a  telegram  been  sent  to  me  I  would 
jB>  looked  it  up  at  once,  and  observed  the 
jymtt  with  the  means  at  my  disposal.  The 
jns  nxatxk  applies  to  1  Geminorum.  As 
9Ni  Qie  stellar  nucleus  of  the  Andromeda 
"VUli    lome    observationa    were    made    with 


the  17iin.  on  the  nights  of  1885,  Sept.  27, 
Oct.  1,  Dec  U ;  1886,  Jan.  5,  Feb.  4,  March  6 ;  and 
communicated  to  the  Oheirvatory  (No.  109,  p.  157). 
On  all  these  nights  the  nucleus  appeared  stellar, 
and  in  No.  Ill,  p.  233,  there  is  a  letter  from  Prof. 
Pritchett,  mentioning  observations  in  Seiptember, 
October,  and  November,  1885,  "  fully  connrming  " 
tiie  stellar  characteristics  of  the  nucleus.  As 
regards  the  variation,  I  oommunicated  to  the 
Liverpool  Astronomical  Society,  Vol.  III.  n.  85,  a 
paper  on  the  photographic  apprarance  and  bright- 
nessof  ttie  nebula.  Perhaps  I  may  repeat  here  the 
results  of  these  observations.  They  give  the  equiva- 
lent star  magnitude  of  the  most  oentral  part  of  the 
nebula  as  determined  from  the  various  plates  :^ 

1884  Sept.l7    8-3inag. 

Nov.   5    8-3    „ 

N0V.2I     80    „ 

Dec.  20    8*0    „ 

1885  Jan.  13    77    „ 

Feb.  20    8*2    „ 

Pickering's  photometer  observations  give  6*1, 4*8, 
5*0,  and  the  eye  estimate  as  5-3.  Houzean  gives 
6'0,  and  my  own  6*0  also.  The  final  words  uf  this 
paper  axe :  "  In  conclusion,  I  may  say  that  I  doubt 
very  much  if  the  light  of  the  nebula  is  quite  con- 
stant throughout,  and  the  photogrMhs  seem  to 
suggest  the  same."  T.  B.  Espin. 

.  Tow  Law,  Darlington,  Nov.  6. 


BBILLIANT    BCBTEOB 
OOTOBEB  11,  1801. 
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[32892.]— I  H1.VE  been  comparing  together  the 
observations  of  the  large  meteor  of  October  11  last, 
referred  to  in  seveial  letters  published  in  the 
**  E.  M.,"  but  the  result  is  not  very  satisfaotorv.  It 
is  most  unfortunate  that  in  cases  of  this  kind  the 
materials  one  has  to  work  upon  are  generally  so 
discordant  that  it  is  impossible  to  reconcile  them. 

The  meteor  probably  had  a  radiant  in  Auriga, 
near  Capella,  m  which  case  its  first  appearance 
oocnned  at  a  height  of  66  mfles  over  Maodesfield, 
Cheshire,  and  its  disappearance  took  place  at  a 
height  of  36  miles  over  Bideford,  Devonshire. 
Real  length  of  path  about  187  miles,  velocity  31 
miles  per  seoond. 

This  determination  satisfies  several  of  the  observa- 
tions, but  it  requires  that  the  altitudes  estimated  by 
Mr.  Mee  at  Ammanford,  and  by  Mr.  Goglan,  at 
Dublin,  be  oonsiderably  reduced.  This  ui  in 
accordance  with  past  experience,  for  it  is  usually 
found  that  in  roughly  judging  altitudes  the  values 
come  out  very  excessive. 

Will  Mr.  Mee  kindlv  state  whether  the  section  of 
the  meteor's  flight  which  he  observed  was  neariy 
horizontal,  or  whether  it  formed  a  considerable 
angle  with  that  plane.  I  shall  be  obliged  to  Mr. 
Mee,  or  any  other  of  your  readers,  who  will  supply 
further  details,  to  be  applied  as  a  test  of  the 
accuracy  of  the  heights  I  have  derived.    The  end 

Soint,  3i6  miles  over  Bideford,  is  pretty  accurately 
efined ;  but  the  position  and  height  at  first  appear- 
ance and  the  pla^  of  the  radiant  are  doubtful. 

I  have  been  wondering  why  Mr.  M.  Richards 
(letter  32871)  has  ridicuMd  and  misconstrued  the 
observation  of  this  meteor  by  Mr.  E.  J.  Cope,  of 
Brecon,  quoted  by  Mr.  Mee,  in  letter  32825.  Mr. 
Cope's  position  was  veiy  much  nearer  to  the 
meteor  than  Mr.  Bichards^s,  and  to  the  former  it 
probably  appeared  about  nine  titnes  brighter  than 
to  the  lattea*.  Even  if  my  computation  of  the  real 
path  is  incorrect,  the  meteor  must  have  been  much 
nearer  Brecon  than  Enniscorthy.  The  glare  from 
so  brilliant  an  object,  and  the  probably  blurred 
aspect  of  the  nucleus,  caused  by  the  clouds 
in  front  of  it,  justify  Mr.  Cope's  state- 
ment, that  it  *' looked  to  be  about  the  size 
of  the  moon."  As  to  reading  small  print  bv  its 
light,  that  may  have  been  quite  oossible.  I  have 
seen  fireballs  which  momentarily  illumined  sky  and 
landscape  with  a  vividness  nearly  rivalling  day- 
light. Colonel  Topman,  in  describing  the  large 
meteor  of  Sept.  3,  1875,  said  its  lustre  was  of 
**  blinding  intensity — ^for  a  moment  almost  as  brieht 
as  tiie  sun  ! "  There  is  every  reason  to  believe  that 
the  meteor  of  Oct.  11  last  was  one  of  the  most 
brilliant  dass,  for  Mr.  Mee  alludes  to  it  as  giving 
several  lightning-like  fiadies,  though  its  lustre  must 
have  been  greatly  dimmed  by  clouds.  Mr.  Cope 
said  ''the  meteor  appeared  to  be  this  side  of  the 
clouds,"  but  did  not  necessarily  regard  it  as  b^g 
actually  h€l(no  the  clouds,  as  inferred  by  Mr. 
Bichards.  No  doubt  Mr.  Cope  overestimated  the 
duration  of  flight,  but  rough  estimations  of  this 
element  are  rarely  to  be  relied  on. 

The  visible  appearance  of  a  meteor  is  different  to 
each   observer  according   to  drcumstances.  ^   Mr. 
Bichards  had  not,  perhaps,  sufiidently  considered 
this  when  he  critidsed  Mr.  (3ope*s  descriptioo. 
Bristol,  Nov.  6.  W.  F.  Denning. 

STAB-TESTS   WANTED. 

[32893.]— LiZB  Capt.  Battersby  (letter  32850, 
page  220),  I  have  an  object-glass  from  Arousberg 
and  Co.,  Liverpool,  that  I  bought  from  them  some 
25  years  since,  and  have  only  this  year  mounted  it, 


and  it  seems  also  of  high  excellence,  although  only 
21  aperture,  3U  focus,  of  the  green  crown  uud.  I 
have  divided  the  double-double  Epsilou  Lvr;B  on 
two  or  three  occasions  to  something  lixe  the 
indosed  sketch,  copied  from  my  note-book,  and 


worded—*'  Aug.  21st,  little  past  ten :  air  steady, 
power  140 ;  ^in.  paper  disc  stuck  on  centre  of  o.g." 

I  shall  be  much  obliged  to  anyone  having  a  first- 
dass  Instrument  of  similar  size,  for  a  comparison  of 
their  observation  of  this  star,  and  also  of  others 
they  may  have  made. 

Walton-road,  Liverpool.  Oeo.  Whittle* 

JITPITEB. 

[32894.]— Lf  my  letter  (32869),  when  giving  the 
power  of  an  eyepieoe,  the  printer  left  out  the  frac- 
tion i,  and  so  makes  me  say,  if  the  distance  be  the 
sum,  mstead  of  half  the  sum,  of  their  focal  lengths, 
the  power  of  the  eyepiece  is  what  a  lens  would  be 
of  hjilf  the  focal  length  of  the  field  lens. 

Darlington.  W.  H.  Harria. 

THE  TELESCOPE. 

[32895.1— KiNBiiT  allow  me  to  refer  to  that  por- 
tion of  "  F.B.A.8.'s  "  letter  32846,  which  relates  to 
me.    "  F.B.A.S."  states  that  what  he  said  was 

that  "Fridy"  oertainlv  "ought  to  see  €>  Lyne 
^_  ,.,__....-?^_*. o-ijb--ii ..i.u J  200 

the 


If  "  F.B.A.S."  thought  it  could  be  seen  better 
with  a  lower  power,  why  did  he  not  say  so  ?  Those 
of  your  readers  who  are  not  experts  in  these  matters 
would  naturally  oondude  that  such  a  power  was 
necessary  for  that  object. 

"F.B.A.S."  stretching  spider  lines  across  the 
diaphragms  of  even  one   of  the   eyepieoes  of  his 

Suatoreal  has  no  bearing  whatever  on  the  eyepieoe 
a  finder.  I  suggested  that  the  wires  should  be 
put  inside  a  negative  eyepiece  for  a  finder,  and  as 
these  are  invanaUy  shallow  eyepieces,  the  field  is 
practically  flat.  Many  of  your  amateur  readers, 
who  make  up  their  own  tdescopes,  may  have  odd 
negative  eyepieces  suitable  for  such  a  purpose ; 
while  they  might  have  difficulty  in  getting  a  Barns- 
den  one. 

If  "  F.B.  A.S.'s  "  intention,  as  he  says,  was  simply 
to  caution  Mr.  Strother  against  any  attempt  to  re- 
move not  either^  but  the  double  concave  of  his 
objective,  what  was  the  use  of  the  explanation 
about  tiie  secondary  spectrunii  which  had  nothing 
to  do  with  the  question  ?  Mr.  Strother  should  have 
been  1x>ld  that  Mr.  Peter  Dollond  introduced  the 
triple  objective,  to  better  correct  the  spherical 
aberration. 

I  need  not  notice  what  he  says  about "  Tyro's  " 
microscope,  as  it  is  undeniably  wrong. 

'*  F.B.A.S."  has  given  great  offence  to  many  of 
your  readers  known  to  me  by  the  terms  he  uses  In 
reference  to  communications  which  appear  in  your 
columns.  Allow  me  to  quote  a  few  :— 23rd  Jan., 
1891,  '*  utterly  irredeemable  trash  "  ;  Uth  March, 
''idiotic  and  contemptible  trash";  3rd  April, 
"sheer  impudence";  12th  June,  "most  utterly 
hopdess  twaddle";  same  date,  "soap  and  pills 
style  of  quack  puffery";  18th  Sept.,  "miserably 
cadging  crew."  These,  and  many  more^  are  samples 
of  a  style  quite  unbecoming  any  scientific  man, 
especially  one  who  is  allowed  to  append  F.B.A.S. 
to  his  name.  They  look  more  like  what  one  would 
exi^Bct  from  the  captain  of  Banterpike  trader  to  his 
incorrigibles.  than  from  a  member  of  the  leading 
astronomical  society  in  the  world.  Wega. 

A    DIVIDBD     OBJECT -QL  ASS  — 
BF8IL0N*    LTB2. 

[32896.]— I  HAVE  to  thank  "  A  Fdlow  of  the 
Boyal  Astronomical  Society  "  for  taking  notice  of 
my  letter  (32815) ;  but  his  somewhat  facetious 
reply  did  not  include  precisely  what  I  wanted  to 
know.  I  was  aware  that  a  divided  object-glass  is 
called  also  a  heUometer;  and,  besides  possessing 
such  an  instrument  myself,  I  have  a  figure  aud  a 
description  of  one  by  P.  and  J.  Dollond,  nubliahed 
more  than  a  hundred  years  ago.  I  wantea  to  leam 
whether  a  divided  object-glass  has  been  success- 
fttUy  used  for  any  purpose  besides  that  of  measuring 
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Nov.  18,  1891. 


fhA  Angolar  diEmeter  of  such  heavenly  bodies  as 
baye  eenaiUe  diaof . 

In  response  to  the  request  of  "  A  Fellow  of  the 
Eo^  Astronomical  Soaety  "  (letter  32846,  p.  217), 
I  wish  to  nj  that  with  a  telescope  hayinff  an  aper- 
ture of  2 Am.,  and  a  power  of  about  140,  I  see 
c'  LyriB  dearly  diyided ;  with  a  power  of  about  90 
the  components  seem  to  be  just  in  contact;  and 
with  a  power  of  about  40  they  appear  as  one  star 
distinctly  elongated.  Zed. 


THB  LATHE  INDEX. 

132897.]— Thb  transyerse  index  described  by 
'<  O.  J.  L.*'  in  No.  1389.  appean  to  haye  decided 
adyanta^ ;  but  I  should  be  glad  to  know  whether, 
in  praotioe,  it  is  found  sufadently  stiff.  It  seems  to 
me  that  to  secure  the  absence  of  all  yibration,  the 
polar  must  be  decidedly  substantial ;  and  I  notice 
that  Mr.  Eyans  speaks  of  a  ttronff  steel  pillar, 
^ch  strikes  me  as  a  somewhat  cumbersome 
addition  to  the  mandrel  head.  Are  the  crowded 
oirdes  which  we  generally  see  on  ornamental 
lathes  really  necessary  or  desirable  ?  Perhaps  my 
menenoe  is  limited,  but  I  seldom  see  more  than 
100  or  120  repetitions  of  a  pattern  upon  a  piece  of 

The  following  six  oirdes,  144,  132, 120, 108,  96, 
*  P^«   »  ^tw  nuige  of  diyisions  up  to  that 

?2f  "''^i*'^.^®"'*?^^'"  5^**®  "^^  itsdaasling 
<560.  and  with  the  additional  adyantage  of  larger 
andstronger  holes.  With  such  circles  as  the  aboye, 
I '■gently  count  without  looking  at  the  plate  at 
\  ^^^  found  the  sero,  and  locked  the  index 
on  to  the  drde  required,  the  point  slides  oyer  the 

fiate,  and  is  momentarily  dropped  into  each  hole, 
haye  yoy  sddom  made  a  miitake  in  this  way,  and 
my  eyes  deddedly  approye  of  the  system.  I  should 
be  glad  to  know  tne  experience  of  my  brother 
tamers.  H.  L.  How«U. 

INOUBATOBS. 

[32898.1—1  HAyx  nearly  exhausted  this  subject 
so  far  as  I  am  able  to  cany  it.  and  with  a  repro- 
duction of  Dr.  Gtoard  Smith's  incubator  from 
July  24,  1884,  and  a  few  notes  on  regulators,  your 
readers  will  now  haye  abundant  material  for  experi- 
mental guidance.  Hero  is  Dr.  G.  Smith's  incu- 
bator, with  his  own  description  :— 

The  following  remarks  by  Dr.  Smith  preceded 
the  description,  and  may  be  of  interest.     They 
appeared  in  the  number  for  July  11,  1884,  and  ex- 
cept for  a  few  lines,  referring  especially  to  the 
remarks  of  another  correspondent,  which  I  haye 
expunged,  aro  here  reproduced.    Dr.  Smith  is  talk- 
ing of  the  necessity  for  proyiding  a  current  of  damp 
air,  and    he  says :  —  **^In  whateyer  way  the  air 
Oortent  is  regulated,  it  should  be  so  arranged  that 
mtk  extra  quantity  of  cool  damp  air  should  pass 
)tlirou£^  if  the  egg  chamber  rises  m  heat  aboye  104^ 
At  all  times  a  continuous  gentie  curront  should 
flow,  and  no  air  should  pass  through  the  eggs 
whidi  has  not  first  passed  throueh  some  damp 
medium.    An  air  current,  if  not  laden  with  water 
▼apour,  will  cause  the  drying  of  the  albumen, 
which  is  undoubtedly  the  greatest  difficul^.    I,  in 
common   witii   all    students   of   incubation,  haye 
found  this  point  the  most  important.    If  you  will 
place  two  eggs,  one  under  a  hen  and  another  in 
an  incubator  aired  in  the  ordinary  cardess  way, 
and,  haying  weighed  them  first,  weigh  them  a^am 
after  two  weeks'   incubation,  the  loss  of  weicht 
in  the  incubator   egg   will   be  yery  notioeabra  ; 
the  hen  oils  her  egg,  and  the  heat  of  104°  is, 
in  her  case,  appliaa  only  to  the  upper  part  of 
the  egg;  the  incubator  egg  is  usually  sunounded 
with  hot  air  completdy,  and  is  not  oHed.     If  a 
eozrent  of  air  not  saturated  with  water  yapour 
be  passing  oyer  it,  tfainss  are  worse  still.    I  haye 
tried  to  grease  eggs,  biu  neyer  could  do  it  slightly 
Bnough  to  ayotd  fUlmg  up  the  air-pores ;  also,  no 
doubt,  I  used  the  wrong  kind  of  grease.    The  plan 
followed  by  many  ii  to  shut  the  eggs  up  in  a  dose 
steaming  atmosphere  for  the  first  ten  days ;  this 
'certainly  preyents  the  drying  of  albumen  during 
its  most  fluid  period ;  but  one  loses  chidbs  from 
want    of    air  unless  airing  is  done  much  moro 
frequently.  Let  there  be  a  constant  stream,  and  that 
obliged  to  pass  through  damp ;  I  use  Muff's  patent 
rsgmator,  which  works  by  haying  a  brass  plate 
'hanging  oyer  a  diimney,  which  runs  quite  through 
the  tank  to  the  egg-drawer ;  this  plate  is  at  one  end 
of  a  balanced  wyer,  the  other  end  supports  a 
bottle  full  of  mercury,  under  the  surface  of  which 
'  dips  the  end  of  a  glass  siphon  tube  containing  also 
mercury,  and  connectea  with  a  series  of  copper 
tabes  under  the  tank  just  oyer  the  eggs ;  these  con- 
tain water,  and  expansion  and  contraction  of  the 
water  causes  more  or  less  mercruy  to  flow  into  the 
litUe  bottie.    When  used  with  a  good  thermostat 
in  the  tank,  this  rogulator  is  perfecUy  efficient,  the 
brass  damper  being  usually  balanced  so  as  to  allow 
a  slight  stream  of  air  to  pass,  which  becomes 
greater,  and  consequently  cools  the  eggs.    If  the 
tubes  rise  oyer  the  heat  at  which  the  balancing  was 
done,  a  rise  in  temperature  of  one  degree  will  open 
the  chimney  so  far  that  the  egg-chamber  and  tubes 
will  cool  down  in  ten  minutes :  the  water  in  th9 


Fio.  1. 


the  regulator  filled  with  wttar  ; 


A,  tank;  B^  boiler;  C,  diimn^  from  egg  drawer;  D,  one  of  thetubesof  the  regulator  fll 

£  E',  air-tight  stoppers  to  filling  pipes  of  regulator ;  F,  glass  siphon,  oommunieatiiig  with  watsr  in 
tubes;  G,  bottie  of  mercury ;  H,  thormostat ;  I,  thermometer ;  K,  gas  burner;  L,  perforated  bottom 
of  wood  (this  is  hinged  to  open) ;  M,  lower  tray,  haying  wet  fibro,  and  perforated  zinc  chimneji, 
open  bdow  to  air ;  N,  egg  tray  of  perforated  zmc,  eggs  in  straw ;  O  O  O,  tubes  for  pouring  wanr 
into  lower  tray ;  F,  brass  damper ;  Q,  leyer ;  B  R,  shdf  for  introducing  non-oonducting  shset  to 
cool  eggs.    Front  of  machine  remoyed. 


tubes,  of  course,  contracting,  and  the  bottie  be- 
coinin|f  lighter,  the  damper  sinks  again  and 
diminishes  the  air  supply.  Another  pomt  is  the 
importance  of  not  jarring  the  eggs  or  so  moying 
them  that  the  delicate  blood- yeods  of  the  earlier 
period  axe  injured;  my  egg-tzay  remains  in  aitu 
when  I  air  and  cool.  The  whole  of  the  bottom  of 
my  incubator  is  made  to  drop  down  on  a  hinge, 
the  whole  length  of  the  front  alao.  I  then  slide  in 
along  a  shdf  made  to  recdye  it  a  wooden  frame 
containing  a  thick  sheet  of  fdt;  this  goes  dose 
bdow  the  tubes  of  the  regulator,  and  cuts  off  aU 
heat  from  the  eggs.  I  bed  my  em  in  short  straw 
with  a  littie  broken  charcoal,  and  thus  ayoid  tiie 
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Fio.  2. 


complete  suxrounding  of  hot  air,  whidi  results 
with  the  eggs  simply  laid  on  a  dieet  of  fiumd.  I 
use  coooanut  fibro  for  the  damp  part.  I  wfll  try 
and  draw  a  section  of  my  incubator,  to  show  how 
my  drawer  is  arranged  so  as  to  force  all  air  to  pass 
oyer  and  through  the  damp  fibro^  next  week. 
Mr.  Muir,  of  Thornliebank,  Glasgow,  is  the  inyentor 
of  the  regulator.— Gbsaikd  Siecth,  M.B.C.S.,  The 
Acadas,  Upper  Clapton." 

In  a  sub8e<|uent  communication  (Aug.  8,  1884), 
Dr.  Smith  said,  *'  The  tank  of  my  incubator  is 
17in.  long,  12in.  broad,  and  lOin.  deep :  the  boiler 
part  projects  4\m, ;  my  egg-drawer  holds  fifty  eggs 
easily.  I  calculate  an  ayerage  egff  to  oocupj  2fin. 
lengthways,  and  Uin.  broad.  My  tray  is  I7in. 
by  12in.'» 

Pr.  Gererd  Smith  desoribei  the  thermostat  he  uses 


in  the  number  for  May  16, 1884-.  and  it  is  diownhaie- 
with  (Fig.  2).  <*  A  test-tube  fnU  of  sj^irit  pn>m| 
on  meroury  in  the  bent  glass  tube,  which  snuti  on 
the  gas  coming  into  the  apparatus  when  it  risei, 
allowixig  only  a  small  supply  by  a  minute  hde  in  t 
piece  ofrubber  tubing,  Wmch  forms  an  interruptioii 
m  the  small  glass  supply  tube.  The  jnnctioii  of 
glass  tube  and  test-tube  must  be  air-tight;  thenrt 
only  gas-tight." 

Hero  (fig.  3)  is  a  description  of  an  dectxiod 
regulator,  sent  by  Mr.  F.  M.  Sogers  (Aug.  7, 1885). 
**  Obtain  an  oroinary  deotrical  thermometer,  snd 
connect  it  up  with,   say,   three    modsnts^aied 
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Fxo.  3.1 

Danidl  cells.  Boro  a  hole,  lin.  diameter,  in  tiie  top 
of  the  incubator  case,  and  coyer  this  with  a  piece  (n 
soft  leather,  to  the  top  dde  of  which  iB  fastened  a 
light  strip  of  soft  iron.  Directiy  oyer  the  >^P^ 
soft  iron  is  susi>ended  an  electro- magnet,  the  ooui 
of  which  aro  induded  in  the  circuit  Set  vM 
thermometer  to  required  temperaturo;  whsntiui 
is  exceeded,  the  deotro- magnet  wiU  open  the  yahe» 
but  will  allow  it  to  dose  when  the  tempo*"''' 
fans.»'  ^  . 

I  may,  possibly,  find  up  some  other  devioss  fliAi 
will  answerfor  regulators ;  if  so,  I  will  mod  them 
on.  Incube&i* 


Nor.  IS,  1891. 
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0BOAHBTTB8  (AND  PIANIST  AS). —Z. 

[32899.]— £Uyi2ro  gone  through  the  series  of 
bifcmmenti  up  to  the  point  reached  in  my  last 
bttar,  I  popoae  now  to  take  up  that  branch  of  the 
mbjeet  in  which  the  apparatus,  instead  of  being 
oomplete  in  itself,  is  used  to  pUy  on  other  instru- 
me&ta,  such  as  a  piano  or  orean.  To  this  class  one 
inty  gire  the  general  name  of  Pianistas  in  the  same 
mtm  in  which  that  preriouslT  dealt  with  has  been 
cmbiaoed  in  the  tenn  mvanettes. 

For  conTenienca  I  divide  them  into  three  sections 
—Til.,  mechanical,  pneumatic,  and  electro-magnetio, 
ttoDgh  it  is  ^nite  possible  to  combine  two  or  more 
of  thsse  sections  in  the  same  apparatus,  as  I  may 
hsTS  oooasion  to  ezplsin  when  describing  certain 
Dodiiloations  that  might  be  worth  trial. 

Though  it  is  intended  to  use  the  term  pianista  in 
the  nose  just  mentioned,  we  may  consider  it  first  as 
indBding  a  few  instruments  in  which  the  playing 
Mit  and  the  sound-producing  part  aie  included  in 
Bis  Mune  outside  case.  These,  in  fact,  form  a  kind 
of  flonnecting  link  between  organettes  and  pianistaa, 
indss  such  may  fitly  be  introduced  here.  Let  us 
befin  with  a  venerable  specimen  of  inventive  skill  of 
uninowndate. 

In  an  old  book,  which  I  cannot  now  refer  to  even 
Ij  name,  X  remember  coming  across  what  I  think 
niut  have  been  the  first  suggestion  of  the  principle 
of  changing  the  tune  by  changing  the  portion  that 
sdsd  on  ttie  valves.  The  proposed  arrangement 
oniiited  in  sutxtituting  for  the  wooden  barrel  of  a 
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^  ^S^  a  cylmder  containing  an  elastic  cushion 
J^y  fitting  inaide  it.  Through  perforations  (dia^ 
fluoted  thickly  and  evenly  over  the  whole  surface 
citbe  cjlinder)  the  brass  pins  and  staples  that  act 
OB  thf  valve-levers  were  to  be  inserted  as  required, 
ttd^t  steady  by  the  internal  cushion  into  which 
tiar  ends  were  stuck.  It  goetf  without  saying  that 
neh  an  exercise  of  patience  and  skill  as  this  would 
hSTs  biTolved,  whenever  the  tune  was  to  be  changed, 
vonld  have  prevented  any  practical  use  of  the 
Mtion,  supposing  it  could  have  been  ever  put 
Bto  a  "  workable  "  shape,  so  I  only  mention  it  as 
a  cuiosity  m  its  way. 

Starting  also  with  the  barrel  of  a  barrel-organ,  I 
nnelf  thought  of  substituting  for  the  usual  pms 
ttditaples,  arow  of  thinnish  brass  discs  (one  for 
M  note)  threaded  on  to  a  central  axis  at  such 
««noes  apart  as  would  suit  the  levera  that 
Mtuto  the  paUetB.  These  distances  were  to  be 
Bimtamed  by  naing  intermediate  discs  of  hard 
vood,  and  the  whole  series  of  brass  and  wood  discs 
wutobs  jammed  tight  by  means  of  a  nut  running 
tt  a  soBwed  portion  of  the  axis.  Obviously  by  using 
vopd  washers  of  half  or  one-third  the  spacing  of 
wiTO^  two  or  three  sets  of  discs  (and  therefore 
nnnsi)  could  go  on  at  once.  By  a  slight  modifica- 
Si^^-S**"  ^'•y  iin.  deep)  would  rest  on 
■?»»"  of  the  wooden  dies,  and  serve  instead  of 
Bjimplete  discs  of  metal. 

The  labour  and  cost  of  preparing  the  rings  would, 
www,  be  BO  much  greater  than  the  pinning  of  a 
SL^y  abandoned  tiie  scheme,  deepi&  tiie 
P«J«hty  the  rmgs  would  have  had. 

Tbt  ftrst  instrument  that  I  know  of  as  having 
wjactoaDy  carried  out,  was  that  of  Debam 

?^^  S?  \  ^  **^^)  ^«  18^  Exhibition  at 
^  This,  though  complete  in  itself  as  an 
B^itty  piano,  and  able  to  be  pUyed  uponinthe 
■"Haiy  manner,  contained  in  the  upper  part  of 
Qus  an  arrangement  for  automatic  poform- 
In  thus  containing  in  itaelf  the  automatic 
an  It  differed  from  the  more  modem 
aad  simaar  oonstmotlons  in  which  the 
■?«UBc  portion  is  separate  from  the  instrument 
J™«keysitacU,so  that  it  illustrates  my  pre- 
'wjttBuriontiiispoint  ^^ 

ijsdstails  of  construction  of  the  "  Antiphonel," 
■»  w»s  called,  are  not  known  to  me,  but  the 
■gyng  portion  consisted  of  fiat  plates  of  wood 
^''planchettes,"  in  which  were  fixed  brass 
ErJL°"*''L^®  hammers  that  struck  the  wires  of 
rjww.  These  «planchettes»'  were  fed  in  by 
r^j^y.^"^  ^^  drawn  through  and  discharged 
^iJ^Mon  at  the  opposite  end  of  the  channel  in 
2^''^}!^  made  to  travel.  It  was,  in  musical 
2^  J^  like  an  ordinary  street  piano— neither 
■?■  Wf  worse. 

•KRJ  J*!??  «"*^  i*  •»  "  Antiphonel,»»  I  am 
2?^««thuname  was  not  that  of  an  instm- 
^  w  play  an  organ  or  harmonium,  the  piano 
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being  called  a  "  piano  m^canique,"  so  I  am  open  to 
correction  on  the  i>oint. 

Failing  a  detuled  drawing  or  description  of 
Debain's  apparatus,  I  ^ve  a  sketch  of  one  on  the 
same  principle,  for  which  I  am  indebted  to  a  Glas- 
gow correspondent,  who  informs  me  he  made  it 
about  the  same  time  that  Debain  was  supplying 
tiie  **  Antiphonels." 

In  Fig.  26,  A  is  the  wooden  "  planchette,"  with 
its  pins  projecting  from  the  under  surface ;  B  is  a 
lever  pivoteid  at  tne  end,  and  having  its  upper  part 
formed  into  an  incline  as  shown.  To  this  lever  is 
connected,  by  the  link  H,  a  lower  lever  pivoted  at 
K,  and  of  wnidi  the  end  D  rests  on  the  piano  key 

E.  Owing  to  the  upward  pressure  of  the  sprina 

F,  the  key  E  is  kept  constantiy  depressed,  as  wiU 
be  easfly  seen  from  uie  way  the  levers  are  arnnsed 
and  connected.  If,  however,  the  "  planehette ''  is 
caused  to  travel  from  left  to  right,  one  of  the  pins 
win  depress  the  lever  B,  and  thus  allow  the  key  E 
to  rise.  The  moment,  however,  the  pin  esc^Ms 
Mst  the  inclined  portion  of  B,  the  spring  will  sud- 
denly throw  up  tbM  lever,  and  thereby  force  down 
the  end  D  of  the  other  lever,  and  cause  the  key  to 
strike  the  desired  note. 

It  should  be  noticed,  in  comparing  this  amnge- 
ment  with  others  to  be  presently  referred  to,  that 
the  piano-key  is  not  meroly  struck  down,  but  held 
down,  so  that  the  effect  would  be  like  playing  with 
the  "  forte  "  pedal  always  in  use,  and  no  "  expres- 
sion ii  possible.  From  the  whole  work  being  thrown 
on  the  pins  of  the  **  planehette,"  these,  as  well  as 
the  lever  B.  had  to  be  of  steel,  and  kept  wall  oiled 
to  reduce  tne  wear  and  tear  to  a  minimum. 

It  was  mentioned  in  one  of  the  earlier  letters  of 
this  series  that  the  tune  bands  were  sometimes  of 
very  great  length  in  the  case  of  organettes,  so,  for 
comparison,  it  may  be  as  well  to  state  that  ten 
«  planchettes  "  about  6in.  square  contained  a  set  of 
quadrilles.  For  one  kind  of  pianista,  the  same  set 
would  requira  nearly  100ft.  of  paoer  tune-band. 

I  now  come  to  Mr.  F.  H.  Wenham's  pianoforte- 
player.  In  this  we  have,  I  think,  the  fim  pianista 
(purely  mechanical),  in  which  tiie  tune-band  merely 
Beleets  the  note  to  be  struck,  the  actual  striking 
being  done  l^  the  prime  mover,  so  that  the  tune- 
band  may  be  made  merely  of  paper. 

The  apparatus  has  been  fully  described  by  Mr. 
Wenham  himself  in  ttie  <*  E.  M.,*'  but  he  has  kindly 
sent  me  a  sketch  and  particnlazB  of  an  additioiuu 
contrivance  which  improves  the  musical  effect  while 
not  affecting  the  general  azranc[ement. 

In  letters  that  have  been  written  by  myself  and 
others,  befort  tins  series  was  commenced,  allusion 
has  been  made  to  the  dii&cul^  of  holding  down  a 
note  that  has  been  struck,  and  I  believe  I  men- 
tioned that  I  had  abandoned  an  organ-player  that 
I  was  trying  to  work  eut,  owing  to  this  same 
difficulty. 

In  piano-playing  this  holding  down  is  of  let%  con- 
sequence, but  still  it  has  an  unpleasant  "  staccato  " 


instantiy  thrown  in  or  out  of  use  at  the  player's 
option. 

Fig.  27  is  an  end>view  of  the  arrangements  as 
apphed  to  an  upright  piano,  a  is  the  damper  rail, 
b  the  damper  lever  felted  hX  the  tapered  end,  ^  is  the 
felted  damper  resting  on  the  string  or  wire,  d  is  the 
lifting  wiro  from  key,  « is  a  strip  of  wood  extending 
the  length  of  the  damper  action.  This  strip  or 
catch  is  divided  ^into  inree  equal  sections,  a&ng 
independentty,  in  order  .that  the  striking  of  the 
treble  notes  may  not  stop  the  sustaining  action  of 
the  other  two,  or  that  when  the  bass,notes  aro  strudE 
this  may  not  interfere  with  the  others  to  be  sus- 
tained. 

Each  section  swings  freely  from  two  wooden 
hinges, /^,  and  each  has  a  wire  spring  attached  to 
the  hack,  which  pulls  the  section  or  catch  down 
fromia  looped  cord  passing  over  it,  and  fastened  to 
the  damper  raiL  By  unhooking  the  wiro  from  the 
loop  each  section  or  catch  is  need,  and  may  be 
turned  over  the  top  of  the  danaper  rau. 

The  action  is  as  follows.  When  the  damper  is 
raised  by  the  k^  or  note  struck  (or  if  several  aro 
struck  simultaneously),  the  taper  end  of  the  lever  is 
caught  by  the  hook  end  of  the  catch,  by  which  it  is 
held  up  till  the  striking  of  the  next  key  again  raises 
the  catch,  which  is  then  thrown  off  the  end  by  the 
last  note  (or  notes)  struck,  thus  instantiy  freeiuff  and 
damping  the  preceding  note.  The  dunper  ox  the 
preceding  note  would  not,  however,  be  set  free  if 
the  lever  end  in  the  least  degree  projected  beyond  . 
the  last  one.  It  is  necessary,  thereroro.  that  the 
catch  should  be  thrown  back  a  sui&dent  oistance  to 
clear  all  of  them.  To  effect  this  thero  is  a  strip  of 
felt,  a,  attached  to  the  catch ;  this  receives  an  im- 
pact from  the  surplus  stroke  of  the  damper  lever, 
and  the  catch  is  thus  thrown  off  suffldentiy  to  clear 
the  ends  of  all  the  levere.  The  beak  of  the  catch 
must  be  well  polished  and  blackleaded,  to  lessen 
friotikm. 

When  the  sustaining  action  is  not  required  in  the 
ordinary  use  of  the  piano,  all  three  catches  must  be 
raised  clear  from  the  damper  ends.  This  is  effected 
l^  the  rod  •  having  three  wires  projecting  under  the 
strips  or  catches  0,  so  that  by  slightiy  tinning  the 
rod  the  three  catches  aro  raised  ana  become  in- 
operative. In  Mr.  Wenham's  own  piano  this 
raising  is  effected  I7  a  third  pedal ;  but  it  may. 
perhaps,  be  morQ  simply  arranged  by  using  a  snuul 
key  inssned  th^^gh  the  side  of  the  piano. 

Mr.  Wei^iam's  description  is  so  full  and  clear 
that  it  is  unnecessary  to  add  any  remark  of  my 
own  further  than  this.  It  may  be  objected  that  the 
piano  must  be  specially  fitted  with  the  apparatus, 
whereas  in  using  some  other  forms  of  pianista  this 
is  not  neceosary.  This  objection,  no  doubt,  is  trud 
in  itself ;  but,  on  the  other  hand,  when  the  ^iano 
has  received  the  addition,  it  is  (as  has  been  explamed) 
in  no  way  injured  for  its  use  in  the  ordinary  way. 
so  that  virtually  the  question  becomes  one  ol 
expense.    Now  I  have  no  actual  figures  to  guide 


effect  if  the  key  is  sharply  depressed  and  imme-  I  me,  but  I  should  say  that  if  manufactured  for  sale 


diately  released  as  is  the  case  when  using  Mr. 
Wenham's  original  pianista. 

To  obviate  tnis,  a  pecnliar  mode  of  ntaining  the 
dampers  of  the  '*  action  "  is  employed,  the  additional 
parts  being  applied  to  the  ordinary  action  of  an 
upright  piano  m  such  a  way  as  scarcely  to  interf  ero 
with  the  usual  construction.    It  can,  moreover,  be  I 


the  cost  of  Mr.  Wenham's  pianista  would  be  so  much 
lower  than  that  of  the  French  one  (to  be  deeoribed 
later  on),  that  a  considerable  margin  would  be  lelt 
towards  the  expense  of  the  piano  additions. 
Perhaps  Mr.  Wenham  could  give  us  a  little  in- 
formation on  this  point. 
Soon  after   Mr.   Wenham's  description  of  hii 
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piamiita  appeared,  I  mentioned  that  I  had  made  a 
zongh  model  of  a  modification  to  enable  it  to  hold 
down  ttie  keys  instead  of  merely  to  strike  them. 
I  did  not  then  describe  the  device,  so  will  do  so 
now. 

I  introduced  in  a  slot  in  the  side  of  the  "  plunger  " 
a  trigger  or  catch,  much  like  the  spring  in  an 
nmbnUa  handle.  When  the  plunger  was  depressed 
the  trigger  sprang  out,  and  caught  under  a  fixed 
bar,  thus  keeping  the  plun^  from  rising.  When 
the  passing  of  ue  pezoration  in  the  tune-band 
nnihed  back  the  plunger,  the  trigger  was  forced 
nom  under  the  bur,  and  the  plunger  was  released, 
The  trigger  must  only  project,  say,  half  the  amount 
that  tlw  plunger  moyes  sideways,  or  it  will  not  be 
set  free.  A.  S.  L. 


DID  THB   AHOISKT    EaTPTIAKS 
USE   STEEL P 

[32900.]— Ths  English  mechanic  who  takes  an 
interest  in  the  mechanics  and  mechanical  appliances 
of  ancient  Bgypt  has  presented  to  him  by  his  study 
of  these  ancient  people  several  problems  that  sorely 
puzzle  him.  Foremost  stands  the  problem.  What 
metal  was  used  by  them  to  hew,  carve,  and  elabo- 
rately finish  the  numerous  and  hard  stones  that 
remain  to  this  day,  testifying  to  the  great  skill  and 
mastery  of  the  art  the  andent  workman  possessed  ? 

I  am  fuUy  aware  that  this  question  has  been  dis- 
cussed many  times,  and  that  it  has  been  many  times 
settled  (?),  It  has,  however,  been  settled  in  such 
various  wajTS  that  I,  with  many  others  who  have 
given  attention  to  this  subject,  am  still  at  a  loss  for 
an  adequate  solution,  and  have  no  satisfactory 
evidence  on  which  to  rely. 

The  many  recent  discoveries  that  have  been  made 
may  ^oaablj  throw  some  light  upon  this  very  in- 
terestmg  question ;  and  I  address  the  readers  of  the 
English  Mbchanio  in  the  hope  that  among  them 
one  or  mofe  may  be  found  in  possession  of  some 
well-established  facts  that  may  throw  light  upon,  if 
not  settle,  the  question  beyond  a  doubt. 

The  tmormation  we  possess  is  chiefly  derived 
from  travellers,  few  of  whom,  if  any,  are  practiod 
engineers,  or  are  possessed  of  sufiioient  prao- 
ti<il  knowledge  to  eipress  an  opinion  worth  ao- 
o^tanoe  or  in  any  way  conclusive. 

Sir  Gkurdiner  WUkixison  was  at  one  time  certain 
about  the  use  of  steel.  This  certainty  was  distinctly 
modified  in  his  later  works. 

Evans,  in  his  "Stone  Implements,"  quoting  from 
De  Bougemont's  *'  L*Age  du  Bronro,"  says :~"  We 
find  in  Egypt  ...  no  trace  of  iron  Wore  the 
twelfth  djnasty,  and  of  its  use  even  then  the  evidence 
18  only  pictorial." 

W.  M.  Flinders  Petrie,  in  his  work  on  the 
Pvramids  of  GHseh,  writing  upon  this  subject  in 
1S83,  says :— "  Various  suggestions  have  been  made, 
some  very  impracticable ;  but  no  actual  proof  of  the 
tools  em^oyed,  or  the  manner  of  using  them,  have 
been  obtained.  From  the  examples  of  work  which 
I  was  able  to  collect  at  Giseh,  and  from  various 
fixed  objects^  from  which  I  took  casts,  the  solution 
of  the  questions  so  often  asked  seems  now  to  have 
been  found. 

The  typical  method  of  working  hard  stones— 
such  as  granite^orite,  basalt,  &o, — was  by  means  of 
bronze  tools.  These  were  set  with  cutting-points, 
far  harder  than  the  quartz  that  was  operated  on. 
The  material  of  these  cutting-points  is  yet  undeter- 
mined ;  but  only  five  substances  are  possible— buyl. 
topaz,  dhrysobervl,  corundum  or  sapphire,  and 
diamond.  The  character  of  the  work  woula  cer- 
tainlv  seem  to  point  to  diamond  as  being  the  cutting 
jewel ;  and  only  the  consideration  of  its  rari^  in 
gnieral,  and  its  absence  from  Egypt,  interfere  with 
uis  conclusion,  and  render  the  tou^h,  uncxyetal- 
lised  corundum  the  more  likely  matenal." 

Wilkinson,  without  doubt,  concluded  that  the 
various  tools  and  implements  which  he  found  de- 
picted upon  the  walls  of  the  tombs,  and  which  were 
oolouredblue,  must,  therefore,  be  steel.  The  pos- 
sibility of  their  being  of  iron  did  not  occur  to  him ; 
and,  had  no  doubts  been  expressed  to  tiie  contrary, 
he  would  probably  have  adhered  to  his  first  ex- 
pressed opinion.  It  would  scarce  occur  to  anyone, 
unless  from  the  very  desire  to  differ,  tiiat  iron  might 
be  indicated  rather  than  steel. 

The  opinion  of  De  Bougemont  may  be  dismissed 
without  comment,  as  iron  has  been  discovered  of 
earlier  date  than  tne  twelfth  dynasty. 

Flinders  Petrie  is  so  careful  and  exact  in  his  in- 
vestigations, that  his  opinion  should  be  of  weight. 
Tools  of  corundum  set  m  bronze,  according  to  him, 
were  the  instruments  used  to  produce  the  mass  of 
worked  stone  that  lies  scattwed  along  the  Nile 
vsJley.  How  could  stone  be  rouffh-hewn  and 
worked  into  shape  without  a  tool  capable  of 
sustaining  a  blow?  Corundum  set  in  bronze 
would  only  be  set  into  the  bronze  the  deeper 
every  blow  the  tool  received,  or  smashed,  and  little, 
if  any,  impression  would  be  made  upon  a  block  of 

Fancy  attrition,  or  scratchtng,  at  an  obelisk  70ft. 
lone  and  8ft.  square  I  It  is  useless  to  suggest  time 
and  an  unlimited  number  of  "  hands.'*  Taney  the 
rook-cut  Temple  of  Aboosimbel  scratched  out  with 
bits  of  corundum  set  in  bronze ! 


Against  this  theory  may  be  advanced  the  fact 
that  no  such  tools  have  been  discovered,  and  that 
—although  many  bronze  chisels,  &c.,  have  been 
found  in  Egypt^— none  bear  evidence  of  having  been 
set  with  corundum  or  other  stone. 

The  tools,  especially  chisels,  used  by  the  ancient 
Egvptians.  must  have  been  exceedingly  numerous ; 
ana  if  of  bronze  it  is  probable,  to  say  the  least  of 
it,  that  verv  many  more  would  have  been  unearthed 
than  have  been. 

The  su|rge8tion  made  by  some  writers  that  bronze 
stocks,  tipped  or  shod  with  steel- cutting  edges, 
receives  some  support  from  the  fact  that  at  Yma- 
nova,  a  bronze  celt  of  the  socket  tvpe  was  found 
with  a  outttng-point  of  iron  inserted.  This  was  in 
an  Etruscan  tomb.  Scandinavia  also,  according  to 
Boyd  Dawkins,  affords  instances  of  iron-tipped 
bronze  stocks.  These  facts  are  sufficient  to  warrant 
the  supposition  that  iron- tipped  tools  may  have  been 
used  by  the  Egyptians.  But  iron  is  not  steel,  and 
this  fact  seems  to  be  lost  sight  of  1^  many  when 
writing  upon  this  subject. 

That  iron-tipped  tools  were  an  improvement  on 
those  with  bronze  cutting  edges  may  be  taken  for 
granted ;  otherwise  the  ancient  users  of  them  would 
not  have  taken  the  trouble  to  insert  the  iron.  But 
for  what  purpose  were,  these  iron -tipped  tools 
used  ?  Certainly  not  for  the  manipulation  of  hard 
stone  I 

The  mechanic  who  has  had  any  experience  of 
tempering  steel  will  fully  realise  the  difficulty  of 
tempering  a  steel  shoe,  such  as  would  be  required  to 
form  the  cutting-edge  to  a  bronze  stock.  And  for 
steel  to  be  of  any  use  at  all  in  connection  with 
bronze  for  the  purpose  of  stone- catting,  it  tmtat 
have  been  in  the  form  of  a  shoe  or  cap,  and  not  as 
an  inserted  piece  of  metal ;  for,  if  inserted,  it  would 
either  become  loose  or  split  the  stock.  But  surely 
the  workman  who  could  fabricate  a  steel  shoe  would 
see  the  advantages  of  a  tool  wholly  composed  of 
steel.  It  ma,y  be  urged  that  steel  was  scarce :  but 
waste  in  forging,  breakages  durin^r  the  process  of 
hardening  and  in  use,  would  require  a  far  larger 
supply  of  steel  than  d  the  tools  were  made  wholly 
of  that  material. 

Moore,  in  his  ^*  Ancient  Mineralogy,"  states  that 
bronze,  as  made  by  the  ancients,  if  cooled  slowly 
would  be  made  as  hard  as  steel,  and  at  the  same 
time  its  brittleness  removed. 

Chavas  is  of  opinion  that  the  andent  Egyptians 
knew  how  to  temper  bronze,  and  that,^  although 
they  were  intimately  acquainted  with  iron,  they 
used  it  with  reserve. 

Against  the  assertion  that  the  ancients  knew  how 
to  tmnper  bronze  may  be  urged  the  fact  that  no 
bronze  implement  has  ever  been  found  that  would 
cut  away  hard  stone.  It  may  be  said  in  re|>ly  that 
the  temper  has  been  lost  through  chenuoal  or 
physioal  change  taking  place  duna^  the  lapse  of 
time  since  they  were  tempered.  This  is  certainly 
possible ;  but  when  it  u  remembered  that  all  the 
attempts  of  the  engineers  of  the  present  day  to 
produce  a  bronze  that  will  usefully  out  hard  stone 
have  failed,  it  appears  highly  improbable. 

Again,  the  fact  that  iron-tipped  bronze  tools  have 
been  found,  su^sgests  that  even  a  cutting- edge  of 
iron  was  superior  to  one  of  bronze.  Here  again  it 
might  be  remarked  that  the  art  of  tempering  might 
not  have  been  known  to  the  fabricators  ox  these 
iion«tipped  bronzes;  but  this  does  not  appear  a 
satisfoctory  answer. 

G.  Maspero,  in  his  ''Egyptian  Archeology," 
offers  the  following  solution  with  an  amount  of 
cock-sureness,  that,  to  say  the  least  of  it,  requires 
confirmation. 

From  Miss  Edwards's  admirable  translation  I 
quote  as  follows : — **  If,  however,  it  is  quite  certain 
that  the  Esyptians  were  acquainted  with,  and 
made  use  of,  iron,  it  is  no  less  certain  that  they 
were  wholly  unacquainted  with  steel.  This  being 
the  case,  one  asks  how  they  can  possibly  have  dealt 
at  will  upon  the  hardest  rocks,  even  upon  su(di  .as 
we  ourselves  hesitate  to  attach,  namely,  diorite, 
basalt,  and  the  granite  of  Syene.  The  muifaotiurers 
of  antiquities,  who  sculpture  granite  for  the  benefit 
of  tourists,  have  found  a  simple  solution  of  this 
problem.  They  work  with  some  twenty  common 
iron  chisels  at  hand,  whi^t,  after  a  very  few  turns, 
are  good  for  nothing.  When  one  is  blunted  they 
take  up  another,  and  so  on  till  the  stock  is  ex- 
hausted. They  then  go  to  the  forge,  and  put  their 
tools  into  working  order  again.  The  process  ia 
neither  so  long  nor  so  difficult  as  might  be  supposed. 
.  .  .  I  have  no  doubt  that  the  ancient  Egyptians 
worked  in  precisely  the  same  way,  and  mastered  the 
hardest  stones  by  the  use  of  iron." 

To  the  practical  mechanic  this  suggestion  offers 
no  solution.  If  with  iron  chisels  '*the  process  is 
neither  so  long  nor  so  difficult  as  nught  be  sup- 
posed," then  the  European  workman  would  not 
*'  hesitate "  to  attack  diorite,  basalt,  or  even 
syenite  from  Syene,  with  eteel  tools !  But  is  it  a 
fact  that  the  fellaheen  of  to-day  uses  iron  chisels  ? 
If  he  does,  he  must  be  a  .  .  .  when  steel  is 
so  easily  procurable,  and  would  ^ve  him  much  less 
trouble  (that  is,  if  he  does  use  iron).  Let  anyone 
with  a  chisel  made  from  the  very  best  iron  that  can 
be  procured  for  the  purpose  (not  common  iron)  try 
his  hand  at  hewing  either  diorite,  basalt,  or  Syenio 


granite.  He  will  certainly  produce  imprMMi: 
tiiey  will,  however,  be  upon  his  chisel,  and  not  upon 
the  stone. 

It  is  just  possible  that  the  antiquity  (?)  tnsksts  o! 
the  present  day  use  very  inferior  steel—^nd  inj- 
thing  is  good  enough  to  send  to  such  folk ;  atlosit, 
so  thinks  the  manufacturer  or  middleman  who  sup- 
plies such  markets.  But  supposiDg  they  used  us 
very  best  procurable,  visits  to  the  forge  would  nsed 
to  be  very  frequent  while  operating  upon  nch  in- 
tractable materials. 

The  process  of  *'  stunning  "  has  been  soggoted. 
Xo  doubt  blows  from  a  hammer  of  broszoj  or  erea 
of  stone,  woald  sometimes  asaiBt  in  the  mamjmlalion 
of  these  hard  stones ;  but  even  this,  togetaer  with 
bronze  tools,  and  they  tipped  with  corandnm,  offen 
no  satisfactory  solution  to  the  problem,  How  wen 
the  numerous  and  hard  stones  wrought  hy  fhs 
ancient  Egyptians? 

It  would  be  interesting  to  have  upon  record  the 
instances  of  iron  having  been  found  m  Egypt. 

From  beneath  one  of  the  spbinxes  at  Ksznik 
Belzoni  secured  a  scimitar-like  blade ;  and  from 
between  the  stones  of  the  great  pyramid  a  wedge- 
like  piece  of  iron  was  rescued. 

To  this  interesting  subject  an  answer  can  be  foimd, 
and  among  the  readers  of  the  English  Mscea5ic 
there  must  be  some  who  can  help  to  solve  it.  Ficti 
are  what  is  wanted,  not  theories,  although  a  theory 
may  lead  to  the  discovery  of  a  fact. 

Liverpool.  W.  T.  Haydoa. 

A  OHBUIOAli  APPLICATION  TO 
BI070LES. 

[32901.]  —  I  USB  a  Uttle  device  to  fadHtsts 
propping  a  safety  bicycle  up  against  a  brick  wsll  or 
other  support,  which,  perhaps,  is  simplicity  itself, 
and  consists  in  making  use  of  the  conical  india- 
rubber  bungs,  which  are  made  in  all  sizes,  sod 
used  by  chenusts  in  their  laboratories  to  stomwr 
bottles,  &o.  A  pair  of  these  is  selected  with  thirir 
middle  diameters  about  equal  to  diameter  of  the 
handle-bar  tube,  and  one  is  inserted  —  i.e» 
"  screwed  "  into  each  end,  which,  of  course,  most 
not  be  closed  by  a  metal  pltu;.  The  rubber  bonsi 
being  oonioal  or  tapering,  and  pKsrf ectlv  round,  wul 
screw  in  fast,  the  operation  being  aiaed,  if  neoes- 
sary,  by  wetting  (not  greasing)  the  surfaces,  where 
ordinary  lumps  of  rubber,  that  could  be  cat  msie 
or  less  round  by  the  hand,  are  not  secure.  Obtsin- 
able  in  the  chemically  purest  rubber,  the  bungs  sre 
also  far  superior  to  nie  ordinary  artiele,  from  thor 
great  softness  and  resilience.  Protruding  ^tn.  to  ^ia. 
they  form  a  cushion,  which  serves  in  a  possible  fsU 
ongreasy  roads,  to  break  the  concussion  with  the 
ground ;  and  when  a  bicycle  is  propped  ud  aguasi 
a  wall,  to  prevent  the  polished  horn  handles  mw; 
scratched ;  also  to  [steady  the  machine  by  neatrsf* 
isin^  any  vibration  which  is  apt  to  cause  it  to 
*'shp  awa^r."  A  little  channel  obtains  between 
the  extremity  of  the  handle-bar  and  the  thl<Aflr 
end  of  the  bung,  which  exerts  a  good  hold  on  the 
brick  or  stone- work,  far  better  than  the  **  spike 
used  bv  some  riders,  that  on  disturbanoe  easily  sl^ 
or  worn  round,  besides  being  a  rather  daagecooi 
instrument  to  use  and  carry  abouL 

If  the  handles  are  much  bent  inwards,  the  nsBfaI« 
ness  of  the  bungs  is  oonsideraUy  lessened,  hooe 
riders  of  ordinaries  would,  no  doubt,  &id  ths 
application  of  most  value  in  their  straight  off 
vertically  bent  handle-bars ;  though^  with  "^y  f>r 
perience  of  yore  with  the  *'  good  oM  Ordinary,  » 
was  generally  pretly  steady  agalnat  a  wall. 

If  a  rubber  cap  is  used  on  the  handle,  it  may  w 
drawn  over,  eroedally  if  a  thin  one,  and  theadfsih 
tags  gained  of  having  an  extra  ruhft^er  plug  >>" 
elastic  cushion  inside,  which  cannot  be  forosd  into 
the  tube.  Many  riders,  I  find,  dinegard  the  ^ok 
oorru|sated  cap— which  alone,  perhaps,  has  eoshioa 
sufficient — as  bein^  too  bulky  in  the  hStfid. 

The  conical  indiarubber  bungs  can  be  pnrcoaie 
for  a  few  pence  at  any  chemical  wazehouse,  and  1 
venture  to  suggest  this  inexpensive  device,  ooUea 
from  the  chemist's  "  workshop"  to  your  reftden- 
O.  aerland.  K.So.,  PhuS.,  ^< 

Laboratory,  Blackburn  Technieal  Scho(H. 

aAS-aiiOBES  AND  KEATlKa 
APPABATU8. 

[32902.]— Whbthbb  the  gas-globe  is  «ff«<^^ 
not  in  wanning  a  room  (and  Mr.  Fletcher  is  aooot 
right  in  what  he  says  on  this  (^uestian)^  there  ii  do 
doubt  that  it  is  very  effective  in  poisomng  the  airm 
the  room.    Every  one  who  has  much  ^^Jt^ 
Bunsen  burners,  even  of   the  best  constraw&r 
knows  that  they  produce,  especially  when  the  flaB^ 
impinges  directly  on  a  colder  surface,  a  Q^^V 
of  carbon  monoxide  (carbonic  oxide),  a  gas  ^^J*? 
when  breathed  acts  as  a  direct  poison  in  the  ^^^^ 
and  which  is  all  the  more  dangerous  beoanss  it  hv 
no  emeu,  and  hence  escapes  detection.    It  u  this 
gas  which  is  responsible  for  most  of  the  headaoMi 
and  giddiness  felt  in  churches  containing  gaS'Stow 
heated  by  non- illuminating  burners.  . ,  ^ 

In  arranging  a  gas-heating  apparatus  ii  sbcmia  m 
an  absolute  rule  never  to  use  any  form  ox  no^ 
illuminating  burner  unless  ample  provinon  i>  Diaae 
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for  canying  fhe  prodacto  of  oombiution  right  away  I 
from  the  room.  If  this  cannot  be  managed,  then 
Qolaa  the  dixeot  object  is  to  commit  Isnicide. 
^mmry  iUaminatfaig  boxnen  mnit  be  nsed,  ana 
efviwnh  them  good  rentilation  ahonld  be  pxo- 
tided. 

Hr.  Fletcher  is  perfectly  right  in  contending  that 
abaiftang  apparatus  mnst  be  as  near  the  floor  as 
posable.  The  Bomans  well  knew  this;  ther used 
^'hypocmsts "  (systems  of  hot-air  channels  jost 
bstow  the  floor),  and  probaUy  no  rooms  have  eyer 
ben  more  effecUTcly  heated  than  those  of  aBoman 

Tilb. 

I  warmed  my  work-room  (about  24ft.  by  16ft.) 
qntssuflioienUy  last  winter  bya  rough  apparatus 
oooBiting  of  a  piece  of  black  sheet-ircm  about  2ft. 
wasxe,  bent  into  a  shallow  tray,  and  supported 
(mteiied)  about  6in.  aboTC  the  floor.  Under  it 
nrse  common  fish-tail  bumerB  were  placed,  oon- 
goming  altogether  about  15  cubic  feet  of  gas  per 

boor. 

?or  a  smaller  room  may  be  used  a  2ft.  length  of 
ibeet'iron  stoTe-pipe,  Sin. '  diameter,  closed  at  one 
fled,  and  supported  verticaUy  with  the  dosed  end 
itpwsrds  a  tew  inches  aboye  the  floor;  a  single 
ihh-tail  burner  being  placed  underneath  it.  Even 
a  Gsadle  will  answer  fairly  if  gas  is  not  available. 

SoBM  time  ago  I  had  a  very  cheap  heatine  appa- 
xatos  eonstmoted,  consisting  of  a  few  short lengUis 
of  tbs  cammom  thin  oast-iron  rain-pipes,  Sin. 
dsamslsr  (ooetiBg  about  Is.  3d.  a  yaid),  ranged 
koiiiontally  like  the  usual  hot-water  coils,  and 
«oansoted  by  "  bends."  To  the  lowest  of  these  a 
bflod  is  attached,  with  its  open  end  downwards,  and 
imdsRaeati^  this  a  couple  of  flsb-tail  burners  are 
plseed,  so  that  all  the  heated  air  and  products  of 
WBLbostion  pass  through  the  coil  of  pipe,  and  part 
with  thdr  heat  entirely  by  the  time  they  reach  the 
tpper  end.  A,  good  deal  of  water  ia,  of  course, 
andeosid,  and  the  pipes  should  be  laid  with  a 
lUliht  downward  slope  throughout,  a  jug  or  bucket 
bttDg  placed  under  the  lowest  point.       B.  B.  P. 


THE  NEW  aAS-aLOBB  8T0VB. 

[32903.]— Pbof.  Baabsti  (letter  32878,  p.  241) 
obuined  a  rise  of*  10^  at  floor  level  with  this,  and  1 
ahoold  very  much  like  to  Imow  the  size  of  the  room 
h  which  the  test  was  made*  Mine  was  in  a  small 
Adteied  office,  8ft.  by  9ft.  by  10ft.  only;  the 
Bsxmum  rise  was  6^%  and,  if  the  air  had  been  dis- 
tvbsd  and  the  temperature  equalised  beforehand, 
it  Is  pfstty  certain  that  the  rise  would  have  been 
4sadeiUy  less.  It  is  manifestly  unfair  to  test  any 
ibba  against  a  form  of  light  rarely  used,  and  I 
Ihsrsf ore  tested  globe  against  globe— the  old  and 
ths  new^  and  the  only  point  prominent  was  the  loss 
<tf  light  m  the  new  form. 

Tbeie  is  no  doubt  that  a  simple  stove  is  most 
dauaUe;  but  if  all  other  circumstances  were 
bfcrarabls,  {the  position  of  a  lighting  burner  con- 
4eBDs  it  at  onoe. 

If  the  lighting  burner  is  to  be  used  as  a  stove,  an 

3il  globe  with  a  wide  opening  below  has  many 
n^sges ;  the  heat  downwards  is  too  strong  to  be 
plesasnt  on  a  hot,  close  night,  and  the  burnt  gases 
foatnught  up,  and  remain,  to  a  very  great  extent, 
IB  a  thin  layer  against  the  ceilinff. 

The  mistake  Prof.  Barrett  made  was  in  testing  a 
glohe  against  a  naked  flame,  and  reasonisff  from 
thaory  on  this  basis.  Hy  own  opinion  was  formed 
fnia  experience  with  various  arrangements  of  a 
amilsr  nature  which  have  been  brought  out  duriug 
As  faMt  20  years,  the  best  of  which,  I  think,  wasthe 
Un  or  stab  of  pumice-stone,  which  got  red-hot, 
and  no  doubt  did  radiate  a  considerable  amount 
fiihaat  Thoa.  Pletoher. 
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MB.  BOTTONE  TO  HIS  7BIBKDS. 

(^32904.1—1  AX  always  delighted  to  render  what 
•aotuioe  I  can  to  all  my  friends  in  "  Ours  "  in  the 
vsy  of  replying  to  queries  in  these  columns,  free  of 
aUshsige.  But  I  am  so  overwhelmed  with  bosiness 
Batten,  that  I  really  cannot,  in  justice  to  myself 
ud  Uicne  dependent  on  me,  aiiMWcr  privatily  any 
Icttoi  askmg  for  information,  unless  accompanied 
^  as  adequate  fee.  8.  Bottone. 

AH  bxpebucbnt  with  inoak- 

DB80ENT   IiAMPS. 

[32905.1— Perhaps  some  of  ours  would  like  to 
«Qr  the  foIlowiDg  experiment,  which  I  accidentally 

Ikavean  incandescent  lamp,  six-volt,  in  which 
ws  iuame&t  is  broken,  also  a  small  induction  coil, 
l^tefihed  the  lamp  to  the  secondary  terminals  of 
tttiadiietion  coil  and  sent  a  strong  current  through 
thsprifflaiy  from  a  small  dynamo  with  Siemens  H 
*B>tare.  Immediately  a  beautiful  faint  glow 
jVBsd  io  entirely  flQ  the  lamp,  and  contiuued  so 
'^M  the  current  was  continued.  Perhaps  some- 
^vfith  adsmaged  lamp  and  a  stronger  induction 
"u  thin  nine  would  try  the  experiment,  and 

I  told  say  that  I  did  not  aUow  the  contact- 
T^K  Io  vihmte,  the  fluctuations  caused  by  the 
^^Mtote  heing  suffldent.  J.  T.  B. 


BOKE  0UBI0X7S  SXPBBIKENTS  WITH 
THE  WIICSHTJBST   UAOHIKB. 

[32906.1— About  two  years  ago,  whilst  experi- 
menting with  the  "  Wimshurst"  Machine,  we  dis- 
covered a  simple  way  of  throwins  the  whole  power 
of  the  machine  into  one  only  of  the  prime  con- 
ductors, BO  that  the  maoUne,  Instead  of  giving,  as 
usual,  both  f  and  -  electricity  in  equal  quantities 
from  the  two  conductors,  gives  electricity  from  one 
conductor  and  of  one  sign  only  (whether  +  or - 
depends  on  which  way  the  machine  is  polarised)  but 
of  about  double  the  power  obtained  £rom  either  of 
the  conductors  with  the  machine  in  its  original  form. 
How  these  results  are  obtained  will  be  understood 
from  the  following  description,  with  reference  to 
the  diagrams,  where  AA   (Fig.  1)  represents  a 
pair  of  (flinders,  BBBB  neutralinng  rods  and 
brushes,  G  one  prime  conductor,  the  other  one, 
together  with  its  insulating  rod,  must  be  removed. 
Now  take  two  slips  of  very  thin  brass  or  other 
metal,  of  the  shape  shown  at  A  (Fig.  2),  about  the 
same  width  as  one  of  the  sectors  or  cylinders,  and 
the  width  of  crrlinder  in  length.     Insert  one  of 
these  Mween  the  eylindtra  at  D  (Fig.  1),  in  line 
with  the  sectors,    it  may  be  soldered  to  a  stout 
wire,  as  at  B  (Figi  3),  and  stuck  up  in  insulator 
socket  on  machmemune,  but.  however  flxed,  must 
not  be  imulated,  but  put  to  *•  earth."    Insert  the 
other  slip  between  the  cylinders  in  the  position 
shown  by  dotted  lines  at  A  (Pig.  2)  and  fix  there 
by  means  of  a  bent  wire  soldered  to  it,  the  end  of 
which  is  inserted  in  the  hole  in  top  of  conductor-ball 
as  shown.    Adjust  both  dips  so  that  the  cylinders 
may  revolve  freely  without  touching  them.  ^  Ar- 
ranged thus,  onSworldng  the  machine,  dip  D  (Fig.  1) 
Mts  as  a  neutraliser,  causing  the  inner  surfaces  of 
the  glass  or  ebonite  to  take  a  charge  of  the  oraosite 
mgn  to  that  of  the  seotozs,  as  they  pass  over  it  out- 
side.   This  charge  is  in  a  "  bound^'  state  untfl,  by 
the  revolution  of  the'cyUnders  and  the  action  of  the 
neutryising  brushesj'it  meets  with  electricity  of  the 
same  sign  on  the  sectors  outside,  and  becomes  a 
**tree*'  charge,  whidi  is  carried  over  to,  and  is 
collected  by,  the  slip  in  oonnection  with  conductor 
G.    If  the  collecting  slip  be  removed  from  Q,  and 
the  machine  worked  for  a  few  seconds,  the  sectors 
will  be  found  to  act  as  condensers  and  take  a  duoge 
similar  to  a  Leyden  Jar,   as  may  be  proved  by 
applying  the  knuckle  to  either  of  the  revolvmg 
cy&den  exacUy  oppodte  dip  D  (Fig.  1).    Whilst 
the  hand  touches  its  supporting  wire  a  stream  of 
sparks  will  be  seen  and  felt  dunng  several  revolu- 
tK>ns  of  the  cylinders,  resembling  that  from  a  small 
induction  coil.  «... 

That  the  inner  surfaces  of  cylinders  are  highly 
charged  may  be  proved  by  observing  the  action  of 
machine  in  the  dark.  A  bUze  of  sparks  wiU  be 
seen  at  both  the  neutraUsing  and  coUeotang  strips, 
or,  when  the  coUedting  strip  is  removed,  apply  the 
knuckle  to  edges  of  the  revdving  cylinders,  as  near  as 
posubleto  the  conductor-ball  O,  without  drawmg 
sparks  from  it,  when  a  continuous  stream  of  sparks 
with  branched  ends,  which  often  extend  the  whole 
width  of  cylinders,  will  leap  to  it.  Work  the 
machine  for  a  few  seconds,  stop  it  quickly; 
crackling  sounds  will  be  heard  all  over  the  cylin- 
ders as  from  a  Leyden  jar  when  highly  charged. 
In  this  state  the  sectors  will  remain  charged  for  a 
considerable  time.  They  may  be  dischaiged  at 
leisure,  one  after  another,  by  applying  the  knuckle 
and  touching  the  wire  as  before  whUst  the  cylm- 
ders  are  dowly  revolved.  ^ 

B.  Tudabury  and  Sons. 


scare  is  one  of  these  absurdities.  Nicotine  is  a  ynr 
volatile  and  poisonous  alkaloid,  one  dron  of  whion 
in  a  pure  state  will  destroy  human  life.  The 
largest  quantihr  existing  in  any  tobacoo  is  about 
3  per  cent.  Of  course  it  is  not  in  the  free  state  but 
in  combination  as  a  salt  of  an  organic  acid.  When 
the  tobacoo  is  burnt  the  nicotine  is  volatilised  and 
passes  off  in  the  smoke,  some  being  destroyed  in  the 
process.  The  tarry  liquid  which  settles  in  the  stem 
of  the  pipe  is  not  mcotme  at  all,  but  water,  essential 
oil,  and  extractive  matter.  It  is  the  oil  which 
makes  the  smoker  sick.  While  I  am  on  this  subjeet 
I  may  say  that  all  patent  pipes  containing  obstruc- 
tions in  the  form  of  day  OTlinders,  piortions  of 
sponge,  &c.,  &c.,  induded  m  the  cavity  of  the  stem 
are  a  great  mistake,  and  only  intennfy  the  evil 
they  are  supposed  to  prevent.  What  is  wanted  in 
a  pipe  is  a  wide  bore  which  can  be  easily  deaased, 
and  all  old  smokers  will  tdl  you  the  same  thing. 

Sm. 


NIOOTIKE. 

[32907.1— One  never  reads  an  advertisement 
connected  with  a  tobacco-pipe  without  seeing  some 
reference  to  the  removal  of  nicotine  by  mechanical 
means  from  the  smoke  which  is  taken  into  the 
mouth.  It  is  a  well-known  fact  that  the  British 
public  wiU  swallow  any  absurdity,  if  it  bo  only 
offered  in  a  tempting  manner ;  and  the  nicotine 


HOW  TO  XABIE  A  YIOZilN. 

[32908.]—"  Obdkbio  Vital"  (letter  32864) 
touched  upon  the  right  string  when  he  said  that  the 
amateur  'riolin-maker  may  as  well  start  fair  with  a 
good  outline  and  modd,  especially  as  on  these  so 
mudi  depends. 

It  certainly  would  be  far  wiser  and  safer  to 
follow  a  correct  method  of  obtaining  a  perfect  out- 
line than  to  waste  years  of  time  and  a  heap  of 
valuable  matocials  in  trying  '*  to  get  his  eye  m." 
I  say  trying  advisedly,  for  he  will  most  assuredly 
no  more  accomplish  nis  object  than  Ur.  Pickering 
himself  has  done  after  his  great  number  of  ex- 
periments, hie  dose  study,  and  his  love  for  the 
subject. 

A  glance  at  Mr.  Pickering's  outline  of  a  tiolm 
given  on  p.  108,  vol.  LYI.  wul  convince  anyone,  I 
Sbink,  who  knows  anything  about  the  contour  of 
the  inslmment  how  he  has  failed  to  produce  a 
correct  idea  of  what  tiie  outline  dioula  be;  and 
this,  we  will  presume,  is  because  he  has  trusted  too 
much  to  his  eye  instead  of  employing  the  right 
means  to  obtain  a  good  form. 

Mr.  Pickering  aavises  the  amat^^  to  intercept  a 
perfectly  modeUed  instrument  between  a  light  and 
a  piece  of  paper  pinned  to  the  wall,  and  make  a 
drawing  ox^the  shadow  on  the  paoer.  This  rule- 
of-thumb-sdiool-boy  method  of  oDCaining  an  out- 
line has  doubtiess  made  a  spod  many  practical  men 
smile.  It  is  more  than  lixdy  that  not  one  in  fifty 
of  the  amateurs  makers  who  have  made  up  theur 
minds  to  foUow  Mr.  Pickering  has  access  to  a  per- 
fectly modelled  violin.  But  should  some  be  so 
fortunate,  I  think  their  own  common  sense  would 
dictate  some  method  better  than  Mr.  Pickering's 
"  shadow  on  the  wall." 

There;  is  no  need  to  resort  to  rule-of-thumb 
methods  while  practical  modes  exist  I  might  have 
said  geometrical  methods.  Mr.  Pickering  says  that 
all  the  instructions  he  has  met  with  follow  the  same 
beaten  track,  i  think  I  might  venture  to  predict 
that  Mr.  Pickering's  track  is  not  at  all  likdy  to 
become  beaten.  l^.Pickering  prefers  to  use  thetools 
of  the  whedwright,  and  is  greatly  surprised  to  find 
that  no  praoticsT  man  will  use  a  spokeshave  iostead 
of  the  gouge.  His  cotton-red-bradawl  pnrfling  tool 
only  deserves  a  passing  smile. 

Mr.  Pickering  (on  p.  53)  ventures  to  suggest  that, 
after  repeated  trials  at  drawing  by  his  method,  the 
student  may  possibly  produce  something  Uke  Fig.  16 
on  p.  53.  1  agree  with  Mr.  Pickering  in  this,  and 
think  it  highly  probable  that  they  would.  At  this 
point  MriPickering  assumes  that  the  tiro  has  his 
hack  and  bdly  wdl  shaped  in  outline.  Now  for 
the  modd  or  contour.  He  suggests  that  it  would 
be  advisable  to  make  three  templets  like  Fig.  17 ; 
he  also  adds  that  another,  like  Fiff.  18,  for  the 
lengthway  of  tiie  instrument  may  bei  made  '^  on 
the  same  plan."  What  plan  ?  Mr.  Pickering  does 
not  even  suggest  a  method  of  obtaining  these 
curves. 
Does  he  imagine  that  the  violin  is  an  instrument 
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which  iB  pat  together  hj  gaeaawork  ?  It  teems  mBx- 
veUous  to  me  that  Mr.  PickeriDg  can  for  one  moment 
ianoy  he  ia  |[tvmg  practical  hints  to  amateors  how 
to  make  a  Tiolin. 

Mr.  Pickering  advises  his  follower  to  build  his 
iDstrnment  without  a  mould,  and  justifiee  this 
mode  of  procedure  by  sajtog  that  some  of  the  old 
masters  did.  Query,  which  old  masters  ?  Buteyen 
supposing  that  it  might  be  proved  that  an  old 
master  £d  not  employ  the  mould,  snrelv  Mr. 
Pickering  does  not  expeet  his  followers  to  oe  old 
masters ;  and  yet  in  tms,  as:in  every  resneot,  he  is 
leading  them  along  the  most  difficult  path  possible. 
I  wouKl  venture  to  suggest  that  of  all  the  makers, 
ancient  or  modem,  not  one  in  fifty  ever  thought  of 
building  an  instrument  without  a  mould. 

Mr.  Fic^erine's  public-house  sniUs  for  lininn  is 
an  idea  which  is  too  ridiculous  to  aeserve  more  than 
a  passiog  notice,  inasmuch  as  they  are  made  of  the 
commonest  wood  possible,  and  could  give  neither 
support  nor  strength  to  the  instrument.  This  one 
idea  alone  would  lead  any  practical  man  to  believe 
that  Mr.  Pickering  never  made  a  violin  in  his  life. 
If,  says  Mr.  Pickering,  the  ribs  have  been  pro- 
perly formed  (he  seems  to  have  a  doubt  about  it 
—we  most  certainly  have)  the  belly  should  fit 
nicely. 

Now  we  come  to  the  /  holes.  Here,  again,  Mr. 
Pickering  advises  his  student  to  get  his  eye  in,  and 
make /holes  for  himself,  and  when  he  has  arrived 
at  a  degree  of  perfection  which  he  deems  satisfac- 
tory Mr.  Pickenne  says  make  a  traoinff  of  one,  out 
it  out,  and  lay  it  first  on  one  side  and  then  on  the 
other.  He  admits  that  it  is  not  sufficient  to  lay 
them  on  the  centre  bouts  in  a  haphazard  manner, 
and  strongly  advises  his  tiroe  again  to  get  their 
eye  in.  It  occurs  to  us  that  whenever  real  know- 
ledge is  required  Mr.  Pickering  deverly  avoids 
giiSng  it,  and  Inidges  it  over  wita  that  pet  advice 
of  his  to  get  their  eyes  in.  Surely  Mr.  JPick^ring 
knows  that  there  is  a  recognised  position  for  the  / 
holes,  and  if  so  why  does  he  not  give  it,  inasmuch 
as  he  is  giving  practical  hints,  and  not  allow  his 
would-be  amateur  makers  to  fiounder  about  in  the 
dark? 

The  neck  and  scroll.  Mr.  Pickering  says,  after 
having  satisfied  himself  about  the  design,  the 
amateur  may  saw  out  as  much  of  the  wood  as 
possible  with  the  bow-saw  and  remove  the  rest 
with  a  small  dusel.  I  wonder  he  had  not  said 
spokeshave.  He  seems  to  have  taken  a  thorough 
msgust  to  the  gouse.  which  tool,  let  me  say,  is  never 
absent  from  the  fiadie-maker*s  bench. 

After  having  fitted  carefully  the  pegs,  &c. 
Fitted  them  to  what?  or  in  where  are  tney  to  be 
fitted  ?  Mr.  Pickering  does  not  say  a  word  about 
the  peg-box  or  the  peg-holes,  the  position  of  these 
holes,  size,  &c.,  whiw  are  very  important.  He 
huxxies  on  with  some  vague  hints  a^ut  pitch  of 
finger-board,  more  rule  of  thumb,  &c.  The  tiro 
may,  af tw  he  has  decided  about  the  position  of  the 
neoc,  says  llfr.  Pickering,  glue  on  the  finger-board 
permanently,  and  afterwards  insert  the  neck  into 
&e  body  of  the  fiddle. 

Here,  again  it  would  upear  that  Mr.  Pickering 
never  maae  a  violin  in  his  life,  or  he  would  cer- 
tainly have  discovered  that  it  is  almost  impossible 
to  varnish  a  violin  after  the  finger-board  is  glued  in 
portion.  Either  he  is  exposing  his  ignorance  of 
real  practical  knowledge  or  he  is  misleading  the 
amateur  maker  as  much  as  possible.  Mr.  Pickering 
again  says,  choose  a  piece  of  "  soft"  deal  for  the 
sound-post.  Xow  this,  again,  is  a  very  important 
item  in  a  violin  ;  and.  instead  of  selecting  a  piece 
of  *'  soft  deal,"  practical  men  take  a  good  deal  of 
care,  and  are  particular  to  choose  the  "closest" 
and  straiffhtest-grained  pine  it  ia  possible  to  get,  and 
so  hard  that,  when  it  is  finished  ready  to  be  set,  if 
it  be  thrown  down  smartty  on  a  table  it  has  a  ten- 
dent^  to  ring  like  metal ;  ttien  it  is  that  your  sound- 
post  IS  wall  diosen  and  in  perfect  condition. 

Then,  abut  setting  the  sound-post.  Mr.  Picker- 
ing's description  of  a  sound-post  setter  is  most  mis- 
leading. I  fancy  I  see  an  amateur  attemptinf^  to  set 
a  sound-post  with  a  piece  of  wire  formed  m  the 
manner  described  by  Mr.  Pickering. 

It  might  appear  that  I  have  been  unkindly 
severe  on  Mr.  Pickering's  method  of  teaching. 
What  I  have  written  is  given  consdentiously  for 
the  general  good.  We  no  longer  believe  in  the 
inteoduotion  of  wrong  means  to  bring  about  the 
right  end.  That  is  a  method  of  instruction  which 
has  long  since  been  exploded :  h«mce  our  old 
Murray's  and  Lennie*s  systems  have  died  a  natural 
death. 

I  shaU  be  pleased  to  supply  «<  Orderic  Vital"  with 
geometrical  methods  of  obtaining  both  the  outline 
and  also  the  Templet  curves.  I  use  six  Templets, 
five  at  different  points  across  the  back  and  belly 
and  one  lengthways,  and  find  them  quite  sufficient. 

Some  little  instructions  are  required  for  the  suc- 
cessful working  of  these  curves,  which,  with  the 
Editor's  permission,  I  shall  be  pleasea  to  give, 
either  in  one  long  or  a  series  of  short  articles. 

Glasgow.  Solo. 

[Please  send.  Tour  information  ousht  to  be 
{(ood,  for  your  criticism  is  unsparing.  Mr.  Picker- 
mg  has  probably  given  his  fellow- readers  his  best 


on  a  subject  of  wide  interest,  but  with  regard  to 
which  few  seem  of  late  years  -disposed  to  give 
information  in  our  pa^es.  If  you  can  fill  the  void, 
by  all  means  do  so.— Eo.] 


REPLIES  TO  QUEBIES 


*«*  In  their  amwert,  CorrMpondenU  ar$  rtapeeU 
fuUy  rtgwsUd  to  mention^  in  each  instance,  the  title 
ananfmber  of  the  query  aeked, 

[74424.]— Kldland  Loooa.  —  Thanks  to  Mr. 
Stretton  for  his  note  on  p.  246.  By  a  curious  coin- 
cidence, on  the  very  morning  that  I  was  reading 
my  "  E.M."  the  coach  I  was  in  stopped  just  oppo- 
site No.  1870  at  St.  Psncras ;  but  <^Looo."  stated 
some  time  ago  that  1870  had  7ft.  lOin.  wheels— 
the  largest  ever  put  on  a  single-driver  inside- 

S Under  engine  on  the  narrow  gauge.  So  &r  as 
e  dimensions  of  the  wheels  are  concerned, 
"Loco."  must  have  been  mistaken,  or  is  the 
mistake  in  the  No.  P  Is  there  a  7ft.  lOin.  wheel 
loco,  on  the  Midland,  or  any  other  line,  with  inside 
cylinders  P  That  is  the  interesting  point.  Perhaps 
'^Loco."  will  explain  his  statement  of  May  15  last. ' 

T.  L. 

[76355.]— Galanty  Show.— A  favourite  book 
of  my  urchin  days  was  (Boutiedse's  P)  "  Boy's 
Treasury  of  Sports  and  Pastimes."  This  contained 
a  very  rail  description  of  the  galanty  show. 

Abibus  Mxb. 

[75410.]— Xylophone.— Although  I  have  not  yet 
been  favoured  with  a  reply  through  the  oolumns  of 
'<  Ours"  to  my  query,  I  venture  again  to  repeat  my 
request,  as  no  doubt  many  besides  myself  would  be 
glad  to  employ  the  lon^  evenings  in  making  what 
appears  to  me  to  be  a  simple  and  effective  musical 
instrument.  I  have  jun  learned  that  the  xylo- 
phone (which  seems  to  me  to  be  on  the  same  prin- 
ciple as  tiie  harmonioon  of  our  youth)  is  composed 
of  a  certain  number  of  pine  sticks,  and  has  a  com- 
pass of  from2  to  2^  octaves.  I  should  be  glad  to 
know  the  dimensions  and  shape  of  these  sticn,  and 
how  they  can  be  tuned.  FoanoBN. 

[75413.]— Sloyd  Work.— I  understand  thisdoyd 
work  is  something  like  the  so-called  "technical 
education "  which  is  bein^  given  in  some  institu- 
tions in  this  country.  It  is,  as  I  understand  it, 
teaching  children  the  use  of  tools  and  giving  them 
primary  instruction  in  the  art  of  making  something. 
It  is  naturally  highly  thought  of  by  those  who  want 
"  hands  "  already  skilled  to  their  special  work,  and 
wish  to  avoid  the  trouble  of  teaching  apprentices ; 
but  it  is  not  **  technical"  education  in  the  proper 
sense  of  the  term.  It  is  practically  useless  to  teach 
boys  a  trade  they  may  never  follow.  T.  L. 

[75414.]— Pyroteolmy.— A  license  is  required  to 
sell  fireworks ;  but  I  know  of  nothing  to  hmder  an 
amateur  msJdng  them  for  use.  But  if  manu- 
factured in  any  quantity,  no  doubt  it  would  have  to 
be  under  the  restrictions  of  the  authorities. 
"Bocket"  will  find  in  back  volumes  a  number 
of  recipes  for  different  kinds,  and  I  think  there  is  a 
useful  work  by  Dr.  Browne,  published  by  L.  U. 
am,  170,  Strand,  W.C.  Q.  P. 

[75418.]— Dust  Fuel.— Dost  fuel  can  be  burned 
in  ordinary  boiler  furnaces,  especially  where  they 
are  fitted  with  what  are  called  mechanical  stokers ; 
but  I  think  the  best  plan  is  to  mix  the  dust  fuel 
into  a  plastic  mass  with  tar  or  some  other  com- 
bustiUe — say,  to  the  consistency  of  putty— and 
then  put  that  on  the  fire  in  shovelfuls  at  a  time. 
Where  the  dust  is  used  by  itself  as  dust,  it  is  neces- 
sary to  have  a  bed  of,  say,  coke,  on  wnich  to  place 
it.  BiuTOir. 

[75427.]— Pyrometera.— There  is  a  useful  letter 
on  p.  71  of  this  volume  about  pyrometers,  and 
Messrs.  Bailey,  of  Salf ord,  issue  information  about 
them  in  their  lists.  Wrought  iron,  at  a  '*  bright 
red,"  is  rather  warm,  and  it  may  be  necessary  to 
use  pyrometers  made  of  porcelain.  If  possible,  the 
querist  should  read  up  articles  on  the  subject  in  the 
encydopfedias,  in  back  volumes,  and  procure  the 
descriptive  lists  from  makers  of  pyrometers. 

Nun  Dob. 

Violin.— If  this 
examine  a  lot  of  violins  at  a  wholesale 
dealer's,  he  will  find  that  some  have  the  backs  in  one 
piece;  but  whenever  the  backs  are  jointed,  the 
grain  of  the  two  pieces  invariably  **  breaks  joint," 
so  to  speak.  I  do  not  see  how  there  can  be  any 
other  "  reason  "  than  that  of  taste.  Capital  vioUns 
can  now  be  bought  for  4s.  6d.  each,  if  you  are  lucky 
enough  to  pick  out  a  good  one  from  a  lot,  for. 
though  all  made  in  same  mould,  they  are  not  all 
alike.  Paq. 

[75438.1  —  Small  I«athe.— This  question  is 
adoressea  to  Mr.  Bottone,  but  I  do  not  think  it  has 
been  answered.  Of  course  an  electro-motor  can  be 
msde  to  drive  a  watchmaker's  lathe ;  but  I  think, 
on  the  score  of  expense  as  well  as  of  trouble,  the 
querist  would  do  better  to  drive  his  lathe  in  the 
usual  way.  X.  T. 


[75443.]  —  Air  -  Preeanre.— Air  can  be  uMi 
instead  of  steam  to  drive  the  eng^e,  bat  tbs 
exhaust  ports  must  be  kept  warm,  or  thej  iriU 
freeze  up.  The  querist  must  experiment  for  tht 
rest.  Vn)io. 

[75446.]-I>iatilling.— Coffey's  still  wu  iUa»> 
trated  many  years  ago  in  this  paper,  and  no  doubt 
all  necessary  aetails  as  to  size  can  be  obtained  fms 
the  makers,  and  as  to  regulations  for  use  in  tbs 
Channel  Islands  from  the  Receiver- Qenersl  of 
either  Jersey  or  Guernsey.  I  did  not  know  tfaat 
water  was  used  to  ferment  aaocliarine,  so  cannot 
answer  that  question.  B.-  S. 

[75510.]  — Model  Bleotro-Uotor.— To  Ms. 
BonoNB.— As  you  described  for  making  four-pcded 
instead  of  two,  I  have  worked  out  your  kind  in- 
structions, uid  have  tried  various  alterations,  Int 
not  successful  in  making  it  to  work.  I  have  mads 
the  four  poles  with  bobbins,  and  joined  them  in 
pairs  to  four-part  commutator-brnahes  at  ri^ 
angles.  I  observe  that  the  brushes  are  conneoSDg 
the  two  opposite  poles,  by  which,  I  consider,  no 
electric  current  can  pass.  Fleaae  say  where  I  sm 
wrong,  with  a  sketch  for  connections,  will  pssfiy 
help  SoxEBSBT  Lad. 

[75573.]— Stable  Fitting*.— During  my  dsoide 
of  experience  in  fox-hunting,  and  previous  to  my 
agricultural  pastime,  the  heapa  in  the  farmyazdsof 
straw  and  dung  thrown  out,  partially  urine-soaksd 
under  the  unguttered  eaves,  repeaMdly  drew  mf 
attention  to  one  of  the  main  causes  of  Otsit 
Britain*s  agricultural  poverty.  As  an  experimsnt, 
early  in  September  I  covered  a  loose  horss-boiL 
8  yards  square,  with  spent  tan,  6in.  deep.  In  thst 
steble,  in  the  centre  of  a  town  and  adjointeg  s 
leading  street,  Ikept  oneof  my  hunters  until  ths 
foUowmg  April.  jBvery  moxning  the  dung  wsi 
spread  about,  and  once  or  twice  a  week  sevnu 
wheelbarrow  loads  of  tan  were  scattered  on  tas 
surface.  No  urine  ever  reached  the  flagstone  flow 
—no  smell,  except  that  of  the  tan,  was  ever  to  to 
detected,  not  even  when  that  Augean  stable  wsi 
cleaned  out  of  its  seven  months'  aocnmulatiooi, 
amounting  to  I  don't  remember  how  many  cart* 
loads  of  the  very  best  fertiliser  I  ever  met  wi^ 
excepting  the  waste  liquor  of  the  gasworks  wbuft 
I  used  to  cart  on  to  my  clover  sward.  To  **  Sigma. 
—Was  it  not  the  urine  of  the  depastured  ammsb 
tiiat  altered  the  character  of  the  herbage  of  the 
Australian  pastures,  &c.,  of  which  you  wrote  u 
•<Ours"  some  years  ago  P 

Thb  Lydnbt  Disfsmssb. 

[75602.] -Speed  of  Mlllinar  Outtera.-Befoie 
asking  thu  query,  I  searched  through  my  Enoubi 
Mechazhob  as  far  back  as  Vol.  XL.,  and  foimd 


[75428.1— How  to  Make 
querist  wul 


nothing  to  aid  me  except  in  Vol.  XLYI.  p<  132t 
where  It  is  said.  "  Speed  of  cam-cutters  quite  fa< 
for  cutting,  and  feed  slow  for  finishing.  Gast-ajo 
for  cutter  Jin.  diam.,  150  revolutions  per  mmnle, 
and,  for  the  feed,  200  or  more  to  the  inch*"  Now, 
this  gives  about  40ft.  per  minute  at  the  pen^tfT 
of  cutter,  and  at  about  that  speed  I  "PO»i~,™ 
edge  of  a  cutter  twice  by  running  it  on  soft  itssL 
Some  definite  information  on  this  subject  nngu 
save  me  and  many  of  your  readers  much  troous 
and  vexation— viz.,  best  speeds  for  cuttmg  ttsel, 
wrought  iron,  cast  iron,  brass,  gunmetal,  &c.  j  also 
if  something  about  speed  of,  and  proper  direcboni 
for,  feeding  were  thrown  in,  it  might  be  very  usmoU 
If  this  information  is  published,  I  shaUbegladto 
know  where  I  can  get  it.  Acxsa. 

[75604,]— I«ubrloant  for  Bubber.— OrdrntfJ 
Macklead  makes  a  good  lubricant  for  soUd  sfQciss 
like  rubber.  ^'  ^\ 

[75610.]— Bleotrlo   Fire   Alarm.  — You  wjH 
find  it  raflier  difficult  to  construct  a  good  «n»5JJ' 
one  yourself ;  but  the  annexed  sketch  shows  a  isiny 


good  one,  and  of  simple  construction.  A,  '^^ 
lating  screw ;  B  B,  brass  or  copper  strip ;  C,  wooom 
base.  A  good  one  may  be  bought  for  6s.,  <»™^ 
inff  of  an  ordinary  mercury  thermometer  w»  ■ 
platinum  wire  inserted  in  the  top  of  theglaastuDfl 
and  one  in  the  bottom  to  connect  your  wirss  »• 
When  the  mercury  rises  with  the  heat  and  w»*J^ 
the  desired  temperature,  it  touches  the  top  wirssna 


aajnsv  wie  one  m  ssetcu,  uxuuwms  iv  u*  a  nniik 

required  temperature,  and  adjust  the  screw  A  unw« 
th2  bell  rings.  C.  V.  V.  F.  B. 

[75612.]— Intereet.— The  answer  by  "  Too  Ma* 
for  the  Whistie  "  is  the  correct  one^  ss  I  WJJ 
ascertiuned  by  faial.  Will  he  or  othws  k«««J 
inform  me  if  he  can  show  how  to  obtain  the  ^H^i 
>/ in  his  equation  otherwise  than  by  trial?  >v»»''* 
want  is  to  obtain  a  formula  which  I  can  appij  "^ 
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Hfvtl  cases  I  h*ye  oome  across,  and  thus  obviate 
Ills  tsdions  process  of  trial.  Disgsbs  Cufio. 

[76612.]  —  Intareat.  —  "Too  much  for  the 
whiitle  "  has  ^yen  the  only  appxoziiiiatelj  ooirect 
loltitioa  to  this  query.  I  onderstand  him  to  say 
Hist  10|  per  oent.  oompoand  interest  per  quarter  is 
the  xmte  reaDy  paid.  This,  by  the  way,  would 
isioimt  to  rather  more  than  49  per  oent.  per  annum. 
I  have  made  the  actual  calculation  with  quarterly 
Mis  and  payments  of  the  instalments,  and  I  find 
flat  after  the  fourth  payment  of  £40,  the  balance 
nmainin^  due  is  £36  12s.  6d..  which,  with  another 
visiter's  mterest,  would  proauoe  £40  9s.  5d.,  being 
ik  5d.,  more  than  required.  This  is  toit  approxi- 
nstely  accurate ;  but  the  explanation  of  ihe  inethod 
of  idntion  is  far  from  ludd.  The  general  equation 
gnea — 

Ay*-*(y"-»  +y*-a i/«  +  y  +  1)  -  0 

aipsanto  be  oorreot,  and  filling  in  the  special  values 
u  suggested,  it  becomes^ 

160/  -  40  (y*  +  y*  +  y«  ^.  y  +  1)  -  0. 

Bat  bow  is  this  equation  to  be  solved  P  It  involves 
the  finding  of  the  ratio  and  first  term  of  a 
gMnaetrical  series,  which  Todhunter*s  Algebnu 
iiticils  471,  teUs  us  cannot  be  done  by  any  methoa 
flisrainbefore  fflven.  Will  "  Too  much  for  the 
W)uitle"e^>liun  how  Absolves  it?       S.  M.  0. 

[76612.1— Iiitereat.~Tha  answer  to  this  query 
naj  be  anted  thus— equate  the  time  as  foUovrs  :— 
40x3-»-40x6  +  4ax9-l-40xl2  +  40  xl6 
m  1,800.  Tlian  1,800  ~  200  (amount  of  instal- 
iMuts  •  9  months.  It  will  therefore  be  seen  that 
if  file  bono wer  had  the  option  of  paying  the  £200 
in  a  lump  suni,  he  would  have  to  pay  it  at  the 
iqintion  of  nhie  months— Le.,  he  would  pay  just 
tbs  ame  amount  one  way  as  the  other,  and  neither 
kodsr  nor  bono wer  would  be  the  loser  oy  the  diff  er- 
aitmode  of  payment.  Then,  1st,  if  £60  be  gained  by 
1160,  what  would  be  gained  by  £100  in  the  same 
tims?  This  may  be  said  to  peroentaoe  it ;  and. 
Mt  if  £60  be  gained  in  nine  months,  what  would 
bsgained  in  twelve  months.  This  may  be  sakl  to 
ps-smium  it.  So  that  we  get  the  following 
pamtl  proposition  :— 

1»  :  100  :  :  60  100  x  50  x  12  »  60,000 
9 :    12  :  :  160  x  9        -     1,360 

■i    44*4  per  cent,  per  annum. 
»    ll-'lVl,    and  44-444   ~    11111 


Tkm 


44-444 


■  33*333  •  £33  6s.  8d.,  or  33}  per  cent,  the 
terawer  would  have  to  pay  for  the  nine  months, 
«  Ave  quarterly  instalments,  or  6s.  8d.  in  the 
Mud.  Proof,  £160  at  331  per  cent.  :— 
UO  X  33-333  -  49-9995  or  £50  interest  +  160 
«  £200.  Amount  boxrower  would  pay. 
Wolverhampton.  W.  Wittok. 

[75616.]— Tempering  Olay.— The  day  should 
tedoff  before  winter  comes  on,  and  1^  in  a  heap 
i&viDtflr  till  the  frost  entizely  disintegrates  it.  It 
Amdd  then  be  thoroughly  ground,  and  if  too  fine, 
poBnd  ashes  should  be  added .  The  bricks  must  be 
Bideby  marhinwe,  which  probably  you  have  not  got, 
crbsTs  them  driven  only  oy  hand.  The  cracks  are 
du  to  having  rather  much  moisture  in  the  clay. 

W.J. 

[70635.]- Water  Power.— No ;  a  water-wheel 
MO,  diameter  will  not  give  moro  power  than  a 
vbael  12ft  diameter  if  the  less  whed  wiU  take  the 
fits  and  meet  the  nquiroments  of  the  fiJl.  The 
hi|«  wheel  may  possibly  give  out  less  power,  on 
MQoo&t  of  extra  friction.  You  are  quite  wrong 
vith  your  lever  idea,  as  you  do  not  take  into  account 
(Wiwitanoe  side  of  youi*  wheel.  Let  the  axle  of 
«•  wheal  represent  the  fulcrum  of  wheel  or  lever, 
ad  r  the  resistance  12ft.  from  the  fulcrum,  and  w 
thi  weighty  also  12ft.  from  the  fulcrum ;  then,  no 
B^  how  far  the  levers  extend  equally,  r  will 

TwbDorden.  W.  H.  S. 

[75664.]— Kodel  Eleotro-Kotor.— The  number 
vnply  to  which  I  refemd  Mr.  Bottone  is  75510. 

SuBBXT  Lad. 

[75668.]— Dynamo  Getting  Hot.— You  say 
attyour  Drnahes  aro  not  tight  on  the  holders.  Most 
gythsy  vibrate  so  much  as  to  form  an  aro  be- 
|*Ha  thnaselves  and  the  commutator.  Thia  would 
yjwtt  brashes,  and  bom  them  away  very  soon, 
ifoand  this  from  experience  on  a  small  dynamo  of 
^"W.  J.  T.  B. 

[75670.]— Contents  of  Cylinder.— Result  in- 
{^Nd.  Gave  formula  too  biid  to  work  out,  as  I 
■4  BO  time  myself  in  which  to  do  it.     Bad  plan. 

Sm. 

j75673.]-Broken  Electric   Wire.- (1)  When 
vtiult  itielf  offers  no  resistance,  the  distance 

*"«thet«8tend  to  the  fault  is  _^-.     Whero     R 


r  m 


'jj'jfysdrasistanoe  from  one  end,  rm  ^  resist- 
3*«x  file  wire  per  mUe.  (2)  By  faU  of  potential, 
2»  the  (salt  is  "  dead  earth,"  the  faU  oi 
''***  due  to  a  battery  connected  as  shown  in 


sketch,  will  be  regular  along  the  wire  from  the  end 
b  to  zero  at  fault  /.     LetF  />  be  the  potential  at 


X?" 


if^- 


a 


the  parts  a  and  h^  separated  by  the^reaistance  B, 
which  is  known.    Then — 

V  ipiiB.  ^  x\x  and  x  m  'BlJL—, 
Where  x  ■  resiBtanoe  of  the  cable  bf  to  the  fkult. 


(3)  If  fault  is    not    dead    earth,   the  equation 
beoomr 


d;aR 


^ 


where  p^  is  the  potential  at  the  fault  /. 


A.  D.  S. 


[75681.]— Fanst.— The  foUowing  an  the  lines 
required,  from  Anster's  translation  ^Routledge)  :— 

**See !  aU  things  with  each  other  blending— 
Each  to  all  its  being  lending— 
All  on  each  in  turn  depending— 
Heavenly  ministers  descending- 
And  agam  to  heaven  up-tenduag— 
Floating,  mingUng,  interweaving— 
Rising,  sinkittg  and  receiving 
Each  from  eadi,  while  each  is  giving 
On  to  each,  and  each  relieving 
Each,  the  paila  of  gold,  the  living 
Current  through  the  air  is  heaving ; 
Breathing  blessingf ,  see  them  bei^ia^. 
Balanced  worlds  from  change  defendmg. 
While  eveiywhero  diffused  is  hannony  un- 
ending ! " 

These  lines  were  great  favourites  with  the  late  Mr. 
Proctor,  and  no  one  who  had  the  privilege  of  hear- 
ing them  rendered  by  him  would  ever  forget  it. 

Abtuuk  Meb. 

[75685.]  —  LimeUght.  —  SLace  123  grains  of 
chlorate  ^ve  140c.in.  of  oxygen  at  60"  F.  and  30in. 
barometric  ^ressuro,  rather  under  21b.  wiU  be 
required  to  give  lOcft.  This  should  be  mixed  with 
^Ib.  of  black  oxide  of  manganese  to  facilitate  the 
evolution  of  the  gas.  C.  I.  Ohk. 

[75686.]— Bell  and  Telephone  Connections. 
— As  you  do  not  wish  to  use  an  automatic  switdi 
and  three-contact  push,  I  show  connections  accord- 
ing to  your  sketch.  To  work  the  line,  sayr  A  wishes 
to  speak  to  B.    Place  arm  of  switch  in  middle,  and 


press  push ;  replace  switch  on  contact  2  for  reply. 
B  then  replies  in  like  manner.  Afterwards  lx)th 
switch  levers  should  be  placed  on  contact  1  for  tele- 
phonic conversation.  When  not  in  use,  the  cirauit 
should  be  as  shown  in  drawing.  Mies. 

[75686.T— Bell  and  Telephone  Connections.- 
You  will  nave  to  use  a  3- way  switch,  and  connect 
up  as  Fig.  1  (sketch  A).  I  should  advise  you  to 
have  an  arrangement  as  per  sketch  B.  An  arrange- 
ment of  this  description  acts  far  better.    A  (Fig.  2) 


is  a  i>iece  of  metal  which  works  on  a  stud,  and  has 
a  spring  attached  to  the  end  to  allow  the  hook  to 
spring  up  and  make  contact  on  the  telephone  being 
taken  oit.    B  is  a  battezy-key,  or  ringing-key.    1^ 


work  this,  the  telephone  is  on  the  hook,  which 
weighs  it  down,  and  makes  contact  with  0,  there- 
fore the  conneotaon  is  right  for  the  other  station  to 
ring  above  station.  Then  to  ring  back,  all  that  has 
to  be  done  is  for  the  k^  to  be  depressed  that  rings 


the  other  station.  Now  you  take  the  telephone  off 
the  hook,  the  hook  springs  up  and  makes  contact, 
and  puts  in  circuit  the  telephone,  and  outs  out  bdl, 
battery,  &c.  When  you  have  finished,  place 
telephone  on  hook.  A.  B.  G. 

[75688.] -Colds  (and  76761,  Throat).— I  can 
recommend  vrith  ^reat  confidence  the  following, 
which  was  the  advice  given  me  some  time  ago  by  a 
well-known  physician,  as  I  formerly  suffered  with 
colds  of  exceptional  severity,  and  since  adopting  it. 
now  for  nearly  three  years,  I  have  not  known  what 
a  cold  is— viz.,  to  always  take  caro  and  have  your 
sitting^  and  bedroom  windows  open  at  least  4m. — 
moro  if  you  can  stand  it— all  the  year  round,  night 
and  day,  in  all  weathers.  No  doubt  some  of  our 
readers  will  laugh  at  this— I  did  at  first ;  all  I  can 
say  is,  let  the  incredulous  try  it,  and  th^  will  soon 
alter  their  views  on  the  subject.  As  a  rule,  as  soon 
as  ever  the  weather  becomes  the  least  bit  chilly 
most  people  dose  up  their  windows,  draw  thick 
curtains  around  them,  and  shut  out  every  bit  of 
fresh  air  and  literally  roast  themselves  in  a  room, 
the  air  of  which  becomes  fouler  the  longer  Uiey  sit 
in  it,  and  it  is  the  inhaling  of  this  bad  air  which  pro- 
duces colds,  coughs,  son  throats,  bronchitis,  and 
other  pulmonary  affections  which  are  erroneously 
attributed  to  the  cold  weather.  Lbteb. 

[75689.]— Aooumulators.— To  find  out  this,  you 
must  know  the  resistance  of  the  dynamo.  Let  r 
be  the  resistance  of  the  dynamo ;  your  10  cells  will 
give  at  the  most  22  volts.  As  the  current  is  12 
empires^  which  will  be  a  fair  charging  currentL  12r 
volts  will  be  absorbed  in  the  machine ;  so  total 
E.M.F.  «  55  +  12r.  Volts  avaiUUe  to  read  12 
amperes  will  be  55  +  12r  -  22  s  33  +  12r.  If 
your  total  resistance   in   curcoit  does  not  exceed 

j"        ohms,  the  dynamo  will  charge  the  accu- 
mulators.    Put  an  ammeter  and  switch  in  circuit. 


^oitmttkx 


and  run  the  dynamo  so  as  to  give  12  amperes,  then 
rapidly  switch  on  the  cells.  Watch  the  ammeter, 
and  ix  the  current  begins  to  reverse,  break  the 
dreuit  at  once;  as  if  the  dynamo  reversed,  the 
armature  would  be  burnt  up  and  the  cell  destroyed. 
On  no  account  put  on  the  cells  until  the  dynamo  is 
giving  12  amperes.  Aitphi^h  Q.  j. 

[75689.]— Aooumulators.— As  machine  givea 
12  amps  at  55  volts,  the  E.M.F.  is  67  volts,  i.e., 
assuming  resistance  of  machine  1  ohm.  Taking  the 
E.M.F.  of  cells  as  22  volts,  there  is  a  remaining 
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E.H.F.  of  45  Tolts.  Hence,  if  the  total  reeUtanoe 
(dynamo,  cells,  leads,  &o.)  aoea  not  exceed  3  ohmi, 
the  machine  can  Im  uflea.  The  dynamo  running 
with  the  external  circuit  open  must  on  no  account 
he  switched  directly  on  to  the  cells,  or  revenal 
would  take  place,  the  dynamo  would  then  help  to 
discharge  the  cells,  and  great  damage  would  he 
done  to  hoth.  To  charoe,  start  miushine.  dose 
estemal  drouit  with  suitable  resistance,  ana  when 
12  amperes  at  66  volts  are  indicated,  quickly  switch 
on  the  cells.  As,  however,  a  small  addition  of 
resistance  may  cause  rerersa],  there  should  be  an 
•zrangement  to  break  the  circuit  when  too  little 
conent  flows,  by  using  magnetic  attraction  in 
opposition  to  gravity,  with  this  and  care  there 
is  not  much  danger.  C.  I.  Ohx. 

[75696.1— A  Stopping  for  Eleotro-platlng.— 
Any  hard  conal  vaniish  will  do.  I  use  what  is 
known  as  hard  carriage  varnish.  Colour  it  with  a 
little  rouge,  so  that  you  can  see  what  parts  of  the 
artide  you  varnish,  and  let  it  get  th<»oughly  dry 
before  you  put  it  in  vat.  The  above  will  not  stand 
hot  cyanide  eolations. 

Brighton.  T.  C.  Sioth. 

[7fi697.]— Heating  Workehop.— In  our  works 
we  use  stoves  with  coke,  and  find  them  quite  warm 
«Bioagh  lor  winter.  £bnalffab. 

[75698.]— Poster  Writing.  — When  visiting 
Lowestoft^  some  weeks  since,  I  saw  a  notice  of  the 
regatta  bemg  hand-painted  in  rainbow  tints,  which 
looked  very  pretty.  I  cannot  now  remember  name 
attached.  A  letter  addressed  "  Secretary.  Regatta 
Committee,  Lowestoft,"  I  should  think,  would 
bring  name  and  address,  with  particulars.  Wish  I 
«ould  give  more  assistance.  Ebnalfpab. 

[75710.]— Preserving  Oak  Posts  —Steep  the 
ends  in  creasote,  or  just  as  good,  diar  them 
dightly.  Stookhohn  tar  is  obtained  from  pines  by 
destructive  distillation.  W.  J. 

[75710.]  —  Preservative  for  Wood.— Boiled 
linseed  oil,  mixed  with  flndy-crushed  charcoal  to 
the  consifltenoy  of  paint,  is  the  most  effectual  pre- 
eervative  known,  I  believe ;  but  I  cannot  tell  lumif 
it  would  be  less  expensive  than  paint ;  but  if  not, 
it  would  surely  pay  him  best  in  the  end. 

Mbs.  Ckakbsbs. 

[75711.]— Enoalyptns  Oil.— Ton  can  onl^  use 
it  as  an  emulsion  in  hot  water.  Fir-tree  oil  is  a 
4istillate  used  for  exterminating  vermin.      W.  J . 

[75711.]— Buoalyptos  Oil.— An  antiseptic  of 
great  value;  a  leading  .dentist  has  prescribed  this 
as  a  wash  for  the  gums'  to  a  lady  of  my  acquaint- 
ance who  has  used  it  for  two  vears.  It  appears 
to  be  only  the  oU.  diluted  with  alcohol,  and  mixed 
with  distilled  water.  I  only  know  fir-tree  oil  as  an 
inseotidde  used  by  florists.  I  have  had  circulars 
eentto  me  by  nurserymen  describing  its  merits  for 
deaninethe  foliage  of  house-plants.  Any  of  the 
<essential  oils  dissolved  in  spints  will  mix  readily 
with  water  or  soapsuds;  by  the  latter  mode  I 
•often  make  a  pleasant  toilet  lather.  Eoa. 

[75718.]— A^ustable  Besistanoe.— Would  a 
water  regulator  such  as  is  used  with  induction  coils 
euit  your  purpose  ?  If  so,  you  will  find  instructions 
for  making  in  back  numbtts  of  "  Ours." 

Brighton.  T.  C.  Sioth. 

[75718.]— Adjustable  Besistanoe.— A  very 
simple  form  may  be  made,  depending  on  the  fact 
that  carbon  alters  its  resistance  with  pressure. 
Take  several  carbon  plates,  say  Sin.  square  and  ^in. 
thick ;  put  these  in  a  box  lined  with  some  incom- 
bustible material,  provided  with  a  screw  at  one  end, 


P^ 


CL^n, 


pressing  against  a  metal  plate  to  prevent  breaking 
oarbons.  The  current  enters  by  this  screw  and 
leaves  by  another  metal  plate,  which  may  be  in- 
serted between  the  earbons  where  desired  (not 
diown  in  sketch).  This  arrangement  gives  a  luge 
range.  C.  I.  Ohm. 

[75720.]— lafting-Power  of  Air-Propeller.— 

(1)  I.H.P.  -.-000016 \^  A  o. 
Where  p  a  pressure  of  blastcaused  by  fan ; 

A  B  area  of  the  sum  of  the  tuyere  in  square 

inches; 
V  m  vdodty  of  tips  of  fans  in    feet  per 

second. 

(2)  IColesworth^s  '*  Pocket-book  of  Engineering 
Formuls,*'  4s.  6d.  A.  D.  Southah. 

[76721.1— Bed  Spot  on  Jupiter.- This  object 
ought  to  be  nicdy  visible  in  a  good  Oin.  tdesoope 
about    the    following    hours    in    the  evening: 


Nov.  14th,  6 ;  15th,  12 ;  16th,  8 ;  17th,  4 ;  18th,  9 ; 
19th,  5 ;  20th,  11,  and  so  on.  AxrsuR  Mbb. 

[75721.]— Bed  Spot  on  Jupiter.— If  "Eta 
A^us  "  IS  a  member  of  the  British  Astronomical 
Association,  and  will  send  a  stamped  envdope  to 
the  director  of  the  Jupiter  section  of  the  above 
Association,  there  is  little  doubt  but  that  he  will 
reodve  a  copy  of  the  monthly  ephemeris  of  the 
of  the  red  spot  over  the  central  meridian  of 


pi 

Jupiter's  disc.    Tlie  director  is  the  Bev.  W.  B. 

Waugh,  F.B.A.S.,  The  Manse,  Portland.         X. 

[75724.]  —  Alabaster.  —  I  have  just  finished 
turning  a  small  vase,  about  fiin.,  thin  and  hollow, 
within  iin.  of  base.  It  wants  a  good  sharp  tool, 
such  asls  used  for  ivory.  Oaxe  must  be  taken  not 
to  catch  your  tool,  as  it  is  very  brittle.  Mine  was 
foreign  or  Italian  alabaster,  which  is  chemically 
carbmiate  of  lime,  the  English  alabaster  (inferior  in 
appearance)  being  sulphate  of  lime.  The  dust  (not 
shavings)  will  not  hurt  the  lathe  save  by  clogging  it 
and  requiring  the  use  of  paraffin  before  re-oiling. 
Polish  with  putty  powder  same  as  ivory.  But  ivory 
is  far  to  be  prefernd  for  turning.  Z.  Y.  X. 

[75727.]— To  "8m."— In  the  first  place,  the  con- 
ditions are  impossible.  Secondly,  assuming  them 
possible,  the  potential  of  the  drop  would  increase 
as  its  volume  decreases.  When  no  water  was  left, 
tiie  electrical  charge  would  remain  upon  the  non- 
conductor. Sx. 

[75728.J— Wheel-making.— To  "  Gbosbt."- 
The  small  size  of  your  wheels  in  wood  does  not 
justify  the  amount  of  labour.  The  easiest  way  is  to 
drill  holes  in  hub,  make  round  tenons  on  end  of 
spokes,  and  glue  in.  Shkffdeldeb. 

[75728.]— Wheel-making.— To  "  Gbosby."— 
I  have  never  heard  of  a  machine  for  cutting  the 
holes  in  the  hubs  of  wheels ;  but  if  '*  Qrosbv  '''^will 
communicate  with  me,  I  shall  be  happy  to  ao  them 
for  him.  I  am  making  a  similar  model,  with 
wheels  the  same  size  as  "  Grosby's,"  and  if  he  is 
working  from  the  directions  given  in  the  ^oy«*  Own 
Paper,  I  can  also  supply  him  with  some  of  the  cast- 
ings, also  some  of  the  fittings,  such  as  springs,  &c., 
necessary  in  such  a  model,  as  I  have  most  of  nunc 
already  finished,  and  also  have  the  patterns  and 
core-bozes  by  me.  I  have  advertised  my  address 
in  Uie  Address  Column  if  *'  Groeby  "  cares  to  com- 
municate with  me.  B.  anb  P. 

[75731 .]- Motion  for  Equatoreal.-"  A.  S.  F." 
is  m  same  fix  as  I  was  formerly.  If  he  will  give 
me  his  address,  I  will  send  him  particulars  of  the 
mode  in  whidi  I  met  the  difficulty.  Fear,  Mr. 
Editor,  it  would  take  up  too  much  of  your  valuable 
space,  and  not  be  very  interesting  matter  for  your 
general  readers,  were  I  to  send  it. 

Bonowash,  near  Derby.  B.  J.  NswoOKB. 

[75732.]— Silvering  Mirror.  —  No  accidents 
have,  to  my  knowledge,  ever  happened,  as  the  ful- 
minate is  in  solution  only.  Sm. 

[75734.] -Alabaster.—  HoltzapfFel'e  «« Turning 
and  Mechanical  Manipulation "  contains  fuU 
information  on  this  subject,  too  lengthv  to 
transcribe.  Derby  used  to  be  the  chief  seat  of  tUs 
industry  in  Ms  time ;  but  Italy  has  long  ago  been 
noted  for  the  best  quality  of  material  and  work- 
men. As  no  mention  is  made  in  the  above  book  of 
alabaster  dust  being  iojurious  to  lathes  (Vols.  I. 
and  III.),  I  should  think  that,  with  common  care, 
such  cannot  occur.  Eos. 

[75735.]— Oalvanometer.— To  Mb.  Bottokx.— 
Although  it  ii  possible  to  make  connections  of 
coils  by  soldering  to  brass  frames,  yet  I  always 
avoid  so  doing,  as  it  increases  the  tendency  to 
leakage.  The  best  way  is  to  wind  all  the  fine  wire 
on  one  frame,  sajr  the  left-hand  one,  and  connect 
the  tvro  ends  of  wire  on  to  the  left-hand  terminal, 
and  the  other  to  the  central  terminal.  Then  start 
winding  the  other  frame  on  bobbin  with  the  coarse 
wire,  starting  also  from  the  centre  terminal, 
winding  in  the  same  direction  as  the  fine  wire  was 
wound,  and  carry  the  ends  of  the  coarse  wire  to  the 
right-hand  terminal.  In  this  way  you  will  have 
tl^  low  resistance  or  quantity  coils  in  action,  when 
you  couple  up  right-nand  and  central  terminal; 
you  will  have  the  high  resistance  coils  working 
when  you  connect  the  left-hand  and  centru 
terminals;  and,  lastly,  you  will  get  the  highest 
resistanoe  when  you  couple  up  the  two  outer 
terminals.  S.  Bottonb. 

r75736.]— Henley*s  Quadrant  Bleotrometer. 
— It  is  neither  desirable  nor  necessary  that  the 
brass  portions  named  should  be^solid. 

S.  BoTTOio:. 

[75737.]— Arohes.— The  expression  30  -  10  x  2 
stands  for  30  -  (10  x  2)  »  10.  If  it  were  other- 
wise it  would  be  written  (30  -  10)  x  2  «  20  x  2 

m  40.  A.  D.  SOUTHAK. 

[75741.]  —  Magnetic  Attraction.— The  pull 
will  be  at  right  angles  to  AB,  and  the  force  will 
vary  inversely  as  the  square  of  .the  distance. 

A.  D.  SOUTHAJC. 

[75741.]  —  Magnetic  Attraotion.  —  If  the 
pendulum  bob  were  of  iron,   or  other  magnetic 


metal,  and  poised  so  as  to  be  exactly  at  cqusl  iUs- 
tance  from  either  pole  of  magnet— a  thing,  by  tibs 
way,  not  easy  of  attainment—the  reaoltaat  attiae* 
tion  would  be  in  a  line  with  the  swing,  and  woold 
tend  to  brinff  the  bob  at  rest  between  the  poka 
Were  the  bob  ever  so  little  out  of  tiie  os&tie  of 
attraction,  then  it  would  be  pulled  at  right  soda 
to  the  line  of  swing,  towards  that  pole  to  whica^ 
happened  to  be  nearer.  If  the  bob  wers  of  a  iMa. 
magnetic  metal,  electric  current  would  be  set  up  in 
it,  the  tendency  of  which  would  be  to  checkths 
motion :  so  that  in  any  oasetiie  effect  of  themsgnst 
would  be  retardation  of  movement. 

S.  BonosB. 

[75744.]— Bngina  Flywheel.- The  diamet*  ol 
the  fiywheel  is  generally  8^  to  4  times  the  laogthgl 
the  stroke,  wmch  in  your  case  is  4  x  2  a  Sin. 
diameter.  Calculate  H.P.  by  the  usual  formsls, 
which  was  given  only  last  week. 

A.  D.  SOUTRAIC. 

[75746.1— Bleotrio  Alarum.— Ton  can  ssdif 
arrange  tne  dock  so  that  when  the  alandn  hsdna 
right  down  it  closed  the  drouit  of  the  lamp  sad 
battery.  As  regards  the  battery,  you  could  aats  s 
bichromate ;  but  what  would  be  very  mast  Im 
trouble  would  be  about  six  of  the  six-block  sgglo- 
merate  Xjedanch^s.  This,  however,  would  bsnUj 
run  for  ten  minutes  without  a  rest,  as  thebtillisiMV 
of  the  light  gradually  decreases  owmg  to  the  E.1LF. 
fftlling.  I  have  a  battery  in  constant  use  for  s 
similar  purpose,  and,  when  the  light  begins  todropt 
switch  on  an  extra  cell  or  two.        F.  G.  Aum?. 

175748.]— IPlattening  Gherman  Silver  Wire. 
— ^Take  your  wire  to  a  working  jewdler— a  gsamns 
one ;  he  will  put  it  through  the  flatting  miU.  Thii 
will  both  flatten  and  harden  it  at  the  same  time. 

B.  G.  Mawb. 

[76749.]  —  Viokel  Plating.  — To  e?ery  fov 
gallons  of  solution  add  31b.  of  double  salts  of  nickd 
and  ammonia,  three  quart  cells  Bonsens.  Bsil 
'*The  EleetropUter's  Handbook."  Unless  yot 
have  steam  power  to  prepm  and  finish  work,  sand 
it  to  a  practical  plater :  it  will  save  you  time,  moosy, 
and  disappointment. 

Hammersmith.  W.  Wins. 

[75749.]— Niokel  Plating.— To  prqp«ra  iroe, 
clean  in  the  following  solution  :  Nitric  add  2  paiti, 
HGl  2  parts,  and  HtSO^  8  parts ;  water  100  psrtt. 
For  cast  iron  the  proportions  are :  3,  3,  and  12,  to 
100  of  water.  For  solutions  see  reply  75695.  p.  249. 
The  weight  of  nickd  deposited  per  ampere  noor  it 
10953  grain.  Connect  up  Darnell  cells  in  oirallel, 
and  work  from  0*5  to  1*0  volt ;  also  buy  or  boROV 
a  good  textbook  on  electro-metalluigy.    A.  D.  8. 

[75753.]— Papyroxyline.— To  Me.  Bottonb.- 
The  following  proportions  will  be  found  to  flivi 
good  results  :-6il  of  vitriol,  s.p.g.  1-845,  at  GO^P., 
18a.oz. ;  nitric  add,  s.p.g.  1-457,  at  &f  F.,  6iLos. 
Let  the  solution  be  cold  when  used,  and  the  paps 

2[uite  dry.  I  don't  think  you  could  use  wllboiro 
or  immersion  in  the  adds :  I  am  afraid  the  adioa 
would  be  only  superficial ;  better  join  several  sMs 
together,  after  preparation,  by  means  of  good 
sheUao  varnish.  S.  BoTTom. 

[75756.]  4—  Water  -  Oolonra.  —  Glycerol  wffl 
arrest  the  drying-up  of  moist  colours.  S^* 

[75755.]— Preserving  Water -Oolours.-I£ 
J.  A.  Bellringer,  before  moistening  his  water-odoexs, 
wUl  agitate  the  water  he  intends  to  moisten  theo 
with  in  a  small  bottle  with  a  few  drops  of  a  oas  to 
one  mixture  of  glycerine  and  creosote,  which  he 
can  obtain  at  any  chemist's,  I  think  he  wUlfixid  thw 
no  mouldiness  will  afterwards  appear.  _ 

*^*^         A.  E.  B. 

J  75755.]— Preserving  Water  Colours.— WstJ 
burs  are  sold  in  three  forms— in  cakes,  tabes,  sae 
pans.    The  t«ro  former  will  keep  good  an  indefioui 
time;  the  last  for  two  or  three  to  several  yM^ 
depending  on  thdr  nature,  and  are  conseqaaoW| 
practically  always  ready  to  hand.    When  ^^'n 
by  age.  a  little  water,  or  a  drop  of  glycerine,  j«» 
upon  them  witl  generally  restore  them  more  ^j^  I 
to  their  pristine  condition.    It  is  not  dear  ^^*^ ' 
it  was  a  dry  cake,  or  a  pan  of  hardened  moul , 
colour,  that  was  inclosed  in  an  air-tight  vessel  oon*  , 
taining   water— most    probably    the    latter;  vu, 
whichever  it  was,  mouldiness  on  the  odour  W^A  | 
presumably  be  the  result.    The  colour  contamed  u 
the  tubes  is  somewhat  more  finid  than  that  m  tilt 
pans ;  but  on  exposure  to  air  it  soon  hardeoi;  w 
assumee  the  same  consistency.    If  J.  A.  BeUrmgv 
only  requires  to  use  colours  at  long  ii'^^'^^^.^T! 
offer  to  him  the  most  convenient  form  in  ^^^^ 
can  buy  them,  as  he  need  only  squeexe  out  into  a 
pan  su&cient  colour  for  the  work  in  hand. 
^  G.  G.  B.    i 

[75761.]— Throat.—Diot  would  probably  h»i» 
Httle   to   do   with   your    sore   throat;  i^o^^ 


daily,  so  small  as.  to  produce  no  <^PP'^^  ],^gf 
gative  effect,  such  as  powdered  rhubarb  or  '^^rf 
tablets,  or  even  a  much-vaunted  eoxatiTfl  ^y^ij[ 
and  at  night  time  apply  a  stimuhitiDg  UoiiaeiitflD« 
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ai  opodflldoc  or  torpcntine  to  the  oatddo  of  the 
ttxoet  The  occaaionAl  uae  of  a  gargle  of  water 
vith  a  pinch  or  two  of  powdered  aTam  disaolved  in 
it  might  alio  aaaut.  A.  E.  B. 

[76761.}— Throat.—Tnr  compreaeed  tabloids  of 
potoflh  aad  borax.    Any  dmggiat.  Bx. 

J"5761.]— Throat.— Cocoatina  in  place  of  tea  and 
!ee;  one  or  two  red-gum  lozengea  daily  for  a 
vwk  or  two ;  dry  and  warm  feet ;  wool  ooUar  and 
dot  in  pLtoe  of  cotton ;  eponge  cheat  and  throat  on 
mfaig,  aad  dry.  This  had  best  be  commenced  in 
msmer.  Salt-in- water  gargle  dafly.— Hints  from 
•*Belaz)ed  Throat."  No  9ia. 

[75761.]— Throat.— Tnr  the  «*  Voice  Tabloids" 
of  Buioaghs  and  WeUoome,  sold  in  small  tin 
bona  at  about  la.  each,  by  all  good  chemists.  I, 
vA  many  others,  can  swear  to  their  efficacy.  Place 
om  of  theae  tiny  lozenges  on  the  root  of  the  tongue, 
ladlat  it  alowly  diaaolve  there.  Never  faU  to  do 
tbii  00  going  to  bed,  and  after  washing  your 
ftzM^  ^  gargling  with  yery  cold  water  at  an  early 
tear  when  you  rise.  They  are  compoaed  of  cocaine, 
dknU  of  potash,  and  borax.  At  firat  you  can 
any  one,  aa  aboye  deacribed,  aU  day  between 
■Mb,  mahmg  about  four  per  diem.  In  yery  foggy 
waather,  a  lump  of  loaf-sugar  ateeped  m  good 
wbakKft  *nd  held  in  the  throat,  remoyea  hoarae- 

£06. 


[76761.]— Throat.— In  my  younwr  days,  I  was 
traaUed  as  you  are.  I  put  myself  under  seyeral 
aedioal  men,  and  got  relief  from  acme  of  their 
tnatoent.  Core  came  at  laat  from  one,  who  told 
as  I  had  run  down  generally,  and  wanted  toning 
op.  He  made  me  feed  well,  no  atimulanta,  take 
Moty  of  out-door  exeroiae,  and  gargle  my  throat 
BijiQantiy  with  the  following :— Sulphate  of 
fumne,  12  graina ;  water,  1  pint ;  hydrochloric 
add,  12  minima.  In  less  than  a  month  all  trouble 
cenad.  Please  note  that  the  tendency  to  grunting 
aad  dsazing  the  throat  is  a  habit  that  grows  on 
OM,  and  is  often  aheer  neryoua  irritability ;  and  the 
Bore  it  ia  indulged  in,  the  more  irritation  ia 
prodooad.  S.  Bottonx. 

J[75761.1— Throat. — Gargle  morning  and  eyening 
nth  tsdd  water  containing  aait  in  aolution,  made 
filh  half -tableepoonf ul  of  aalt  (aa  we  haye  on  our 
taUe)  diadyed  m  a  tumbler  of  watw.  During  the 
ajght,  each  time  you  awake,  eat  a  lump  of  sugar 
oo  which  yon  haye  poured  not  more  than  aix  dropa 
of  ipirita  of  camphor.  Tou  can,  and  will,  get  it  at 
Mjd^smiat  (3d.  an  ounce).  Tou  ahould  eat  during 
tta  Bkht  not  leas  than  four  auoh  lumpe.  Wrap 
jov  throat  before  retiring  with  a  alioe  of  fat  (from 
■Had  bacon),  and  fasten  it  on  apot  corresponding 
b  pain  with  a  woollen  bandage.  When  you  riae  in 
is  aMming  haye  aome  warm  soap-water  ready, 
lad  mb  the  neck  well  with  it  aa  aoon  aa  you  take 
ftahaeon  fat  away  and  dry  well,  and  don't  wear 
vooUentie.  If  there  be  no  relief  in  a  day  or  two, 
K^  some  pure  spirits  of  camphor  in  an  egg-cup, 
dip  in  it  your  mid-finger,  and  touch  each  side  of 
to^of  tiiroat  inside;  it  wiU  smart  a  UtUe,  but  be 
^BciUy  oyer.  Yon  might  chew  some  pomegranate 
ood  aad  awallow  the  juice.  Take  a  foot-bath 
tviot  a  week,  with  addition  of  soap  and  aoda 
oyi^la— 2oa.  of  aoda  crratala.  Wear  woollen 
^oeDDga,  and  keep  feet  dry.  You  can  alao  rub 
<he  thzoat  outwardly  with  aalt  water,  and  occa- 
MBsOy  with  aptrits  of  camphor.    You  will  find  thia 

*  wy  good  remedy,  not  poiaonous  or  irritating. 

RiBPATZSTB. 

[76762.]— stone  firom  Signet  Blng.— Push 
jtODS  out  from  back  with  end  of  file  handle ;  if 
WW  ring,  atone  muat  be  pulled  out  from  the 
w.  with  a  pulling- atick  made  fzom  beea?rax, 
jovdared  charcoal,  and  abort  baira ;  mix  well 
Ijgthir  with  gentle  heat,  roll  into  a  atick;  when 
wd,  pxeaa  end  on  face  of  atone,  and  pulL 

Hunmeramith.  W.  Waob. 

n5763.— Screw-  Cutting.  —  "  Young  Black- 
noh*'  can  replace  hia  wheels  for  screw- cutting  by 
wMowing  formula.  Let  S  «  the  number  of 
vzMda  per  inch  in  leading  acrew,  and  N  »  the 
unbar  of  threada  per  inch  required  to  be  cut,  and 
<  the  driring-wheel,  and  <;  b  the  driyen  wheel. 

^^  7  ■  j,  X  S  will  giye  the  wheela  required. 

^apto:  Snppoae  the  leading  acrew  haa  four 
tnaatt  par  inch,  and  we  require  to  cut  a  screw  with 
aaa  thrnds  per  tnch,  then  the  wheels  required  will 

*  s  X  4  e  *.  The  numerator  of  the  frMtion  giyes 
■*dxi?er.  and  the  denominator  the  driyen  wheel. 
Aaraoaher  taken  as  multipliers   will  giye  the 

»i>«U  required.  Thus^  x  4  «=  1?.  ^ri^er.  j^ 
^  .  9  ad  dnyen.       *" 

>^  pitch  ia  more  than  lin.,  aay  l^in..  reduce  to  im- 
7W  fmction  by  multiplying  the  integer  or 
Wa  aoaber  by  the  denominator  of  the  fraction, 
Ji  W  the  numerator.  Thua,  8  x  1  +  1  =  g  ; 
^Bfcoeeed  aa  directed  aboye.  I  think  you  will  be 
^«  oonitmct  a  table  of  change-wheels  from 
2»kM baen  aaid,  and  then  you  will  aee  what 
'jy  you  are  abort. 
««otden.  W.  H.  S. 

fWSl.]— Batteries.— To  Mb.  Bottonb.— Your 


cella  are  dry  cells,  and  want  recharging,  aa 
described  by  me  a  few  numbers  back.  Graphite  is 
the  hard  scale  which  forms  inside  the  gas  retorts. 
You  can  get  it  from  the  gas-works  under  the  name 
of  "  retort  aoorf ."  The  price  of  all  incandeacent 
lamps  from  2iy.  to  110  7.  is  58.  each  (see  my  adver- 
tisementa  and  lista).  Eyery  Ledanchd  cell,  be  it 
dry,  agglomerate,  or  ordinary  type,  giyes  about 
1}  yolt.  Hence  4  cells  equal  6  yolts— enough  to 
light  a  2ic.p.  lamp.  You  will  not  gain  anything 
by  increasing  size  of  zincs.  Sf.  Bottone. 

[75766.]— Paint  for  Boiler.— Becipe  for  black 
yarnish : — Fuse  6oz.  of  aephaltum  (Egyptian),  and 
when  liquid,  add  loz.  shellac  and  1  pint  of  turps. 

A.  D.  S. 

[75769.]  —  Djmamo.— It  would  certainly  not 
improve  a  dynamo  to  bare  half  its  cores  and  heap 
up  the  wire  on  the  romaining  half  space,  beoauae, 
as  you  get  farther  from  the  core,  the  inducing 
effect  of  the  current  becomea  less,  almost  inversely 
as  the  squaro  of  the  distance.  S.  Bottons. 

[75770.]— Magnetised  Watohea.— The  chances 
of  a  watch  being  affected  while  riding  on  an  electric 
railway  are  so  very  ramote  thtki  no  trouble  from 
this  cause  need  be  anticipated.       F.  C.  Allsop. 

[75770.]— Uagnetlaed  Watches.— The  current 
carried  by  the  rails  would  not  affect  your  watch. 
But  if  you  aro  in  the  proximity  of  the  electro- motor 
itself,  your  watch  will  proliably  feel  the  effects. 
However,  even  this  can  be  entirely  prevented  by 
putting  it>  into  a  small  tinned-iron  box,  such  as  a 
small  blacking  or  tack  box.  S.  Bottone. 

[75770.]  —  Kagnetiaed  Watches.  —  Yes,  a 
watch  may  get  magnetised  by  being^  moved  near  a 
powerful  msffnet  or  in  the  close  neighbourhood  of 
a  current.  This  induces  magnetism,  and  causes  the 
delicate  coils  of  the  hair-spring  to  ding  togetiier. 
rendering  the  watch  useless  as  a  timekeeper,  until 
the  fault  is  repaired,  which  can  sometimes  be  done 
by  separating  the  cails  with  a  pin.  I  may  add  that 
I  wear  a  common  8s.  6d.  watch  when  at  work,  and 
although  I  have  constantly  bent  over  and  examined 
dynamos  when  in  motion,   no  damage  has  been 


done. 


A.  D.  SOXTTHAIC. 


[75771.]— ^flud^iza.— To  «*The  Lydnbt  Dis- 
FSNSEB." — The  symptoms  described  by  you  aro 
certainly  more  akm  to  hay-fever  than  to  influenza. 

S.  BOTTONS. 

[75772.]  — I«eolanohe.—(l)  Hardly  worth  the 
trouble,  at  any  rate,  with  the  porous  pots ;  you 
might  take  the  zinc  rods  out.  (2;  The  battery  that 
is  used  continually  will  be  exhausted  first. 

F.  C.  Allbop. 

[75772.]— Leclanohe.— If  a  battery  is  to  be  used 
only  two  months  out  of  twelve,  it  would  be  better 
to  dismount  the  battery  altogether  and  wash  and 
dry  the  parts  until  again  wanted  for  use.  Of  the 
two  batteries,  one  of  which  is  constantly  in  use 
and  the  other  only  occasionally,  this  latter  would 
naturally  last  much  longer.  S.  Bottonb. 

[75772.]  —  lioolanohe.  — Unless  the  battery  is 
kept  in  an  unfavourable  |>osition,  where  thero  ia 
chance  of  the  current  leaking  from  wiro  to  wire, 
very  little  ia  gained  by  withdrawing  elements  after 
use.  This  ii  the  chief  advantage  of  the  Ledanch^. 
Of  course,  the  mora  often  a  cell  is  used,  the  sooner 
it  will  run  down ;  but,  practically,  no  action  takes 
place  in  this  cell  on  open  circuit.  F.  Abkew. 

[75772.1  — Leolanohe.  ~  1.  Undoubtedly  your 
zincs  would  be,  if  washed  and  dried,  better  out  of 
the  solution  when  the  cell  ia  not  in  uae ;  the  porous 
pot  and  its  contents  are  better  left  in  thu  taken 
out.  2.  CaterU  paribm,  the  Ledanoh^  cell  in  fro- 
quent  use  will  he  first  exhausted,  although,  I 
believe,  the  amount  of  zinc  actually  expended  use- 
folly  ia  yery  amall,  for  the  reaaon  that  it  is  slowly 
dinolved  even  when  the  battery  ia  not  in  use, 
compared  vrith  that  which  is,  though  very  slowly, 
yet  continuously,  being  dissolved  when  ^e  battezy 
is  not  in  use.  A,  E.  B. 

^75772.]— LeQlanohe.—(l)  Under  the  dronm- 
stanoes  stated,  it  would  be  advisable  to  take  the 
porous  cell  and  zinc  out  of  the  solution,  as  the  sal- 
ammoniac  is  very  apt  to  creep  and  diort^drouit  the 
cell ;  also  the  zinc  will  be  eaten  away  (although 
yery  slowly).  (2)  The  life  of  a  battery  depends 
on  the  amount  of  work  done :  the  cell  used  the 
least  should  last  the  longest ;  sometimes,  through 
some  fault,  local  action  will  set  up  and  wear  the 
battery,  whilst,  apparently,  very  little  or  no  work 
ia  done.  H.  H.  Hsadwobth. 

[75775.]— Voltmeter.— To  Mb.  Bottonb.— Use 
about  loz.  No.  40  Gterman  sQver.  Calibrate  by 
means  of  50  Daniells  coupled  in  aeries.  2.  Because 
the  resistance  of  secondaxy  is  so  great  that  only  an 
infinitesimally  small  current  passes.  3.  Taking  the 
E.M.F.  of  the  bichromate  cell  as  2  volts,  and  the 
resistance  of  No.  20  B.W.G.  oopper  wiro  at  2  ohms 
per  pound  of  80  yards,  it  follows  that  as  the  resist- 
ance of  a  pint  bichromate  is  only  *08  of  an  ohm,  it 
would  force  an  ampdro  through  n^ly  lib.  of  the 
said  wire.  S.  Bottonb. 

[75777.]— Bell  Telephone.— To  Mb.  Bottonb  I  754fi& 


OB  Mb.  Allsop.— Microphones  can  be,  and  aro* 
used  witti  the  above ;  with  the  gain  of  increased 
delicacy  in  speed,  and  greater  distance  speaking 
power.  No.  38  is  quite  fine  enough.  It  ib  better  to 
paraffin  the  bobbins  by  letting  them  soak  in  melted 
paraffia  wax  until  no  mora  bubbles  are  given  off. 

3.  BOTTONB. 

[75777.]— To  Mr.  Bottone  or  Mr.  AUsop.— 
A  microphone  (if  of  the  right  kind)  will  consider- 
ably increase  the  loudness  of  the  speech.  The 
magnet  should  be  wound  with  No.  40  B.W.G.,  or 
even  a  size  smaller,  to  a  reeistanoe  of  about  70  ohma. 
The  ulk  covering  is  in  most  instances  snf&dent,  but 
paraffin  wax  would  improve  .the  insulation.  See 
the  artides  on  the  construction  of  miorophonea 
wMch  recently  appeared  in  the  <*  E.  M.,"  or  my 
book,  '*Tdephones:  their  Construction  and 
Fitting."  F.  G.  Allsop. 

[75782.  ]— Bleotro-Platinff  Bath.— Thestrengtb 
of  the  cyanide  has  evaporated.  Add  distilled  water 
to  make  up  the  2}  gallons,  and  2  or  3oz.  of  fresh 
ojranide ;  stir  and  mter.  Silver  can  be  predpitated 
with  sulphuric  add  (thii  should  be  done  in  the 
open) ;  collect  and  mdt.  W.  Wasb. 

[75784.1— Makinfir  Dynamo  to  Fit  a  Bin«.— 
To  Mb.  Bottonb.  —  Make  the  Manchester  typ» 
madiine,  with  tunnel  Sin.  diam.  I|in.  deep, 
wrought  iron  cores  Sin.  high,  lin.  diam.  Put  lib. 
No.  22  on  the  armaturo,  and  41b.  No.  26  on  the 
fidd  magnets.  Connect  up  in  shunt.  Probable 
output  at  2.500  rovs.  per  minute,  3  amperes  at 
25  volts  to  sOyolts  pressure.  Twdve  sections  on 
armaturo  will  be  enough  for  so  small  a  machine  ; 
28in.  wiro  much  too  fliae.  Full  particulan,  with 
aketohea,  in  my  book,  **The  Dynamo,"  aeventh 
edition.  S.  Bottonb: 

{75786. J— Oart  Orease.- Boil  together  Ifcwt. 
taUow  and  l^owt.  palm-oil.  When  boiled  allow  to 
cool  to  about  100^  Fahr.,  with  conatant  atirring. 
run  through  ueve  into  aolution  of  §owt.  of  aoda  and 
three  gallona  of  water.    Mix  well.         A.  D.  S. 

[75788.]  —  Bngrlish  Lever  Watch.  —  Your 
balance-whed  ia  out  of  poise.  Place  staff  in 
calipers,  the  heaviest  part  of  balance  will  fall 
to  the  bottom.  File  earofully  rim  of  balance 
(indde)  until  of  equal  weight  all  round. 

Hammersmith.  W.  Wadb. 

[75790.]— Telescope.  —  The  miaty  appearance 
round  a  bright  object  that  you  aee  with  your 
Sin.  o.g.  ia  owing  to  the  o.g.  having  considerable 
spherical  aberration,  althougn  the  chromatic  aberra- 
tion may  be  corrected,  and  nothing  you  can  do  will 
euro  it.  You  might  reduce  the  aperturo  to  2|  or 
2|,  and  try  again.  I  assume  the  o.g.  is  put 
together  rightiy,  but  if  you  like  to  send  it  to  me  I 
wUl  test  it  for  you  free  of  charge.  Of  courae,  you 
can  buy  o.g.'a  without  fittings,  but  I  expect  the 
pricea  of  fi^daaa  onea  will  surprise  you. 

Bamagate.  J.  C.  Linsoott. 

[75794.]— CHin- Metal  Casting.— Put  your 
castings  in  a  box,  or  preferably,  a  metal  cylinder. 
Put  some  pieces  of  common  brick  in  with  them, 
shake  them  violentiy  for  some  time— this  will  dear 
of  all  sand.  B.  G.  Mason, 

Manufacturing  Optician,  69,  Clapham  Park-roful» 
London,  S.W. 

[75795.]— Qrlndlnff  and  Onttinsr  Gnnmetal 
— *'  Cyrus  "  can  safdy  utUiM  all  the  emery-whee 
he  can  for  brass  and   gunmetal :  the   whed  in 
question  should  run  yery  faat,  aay  1 ,000,  alao  be  vety 
true.  Shbfxtbldbb. 

[75798.]— Induction  OoU.— The  primary,  most 
likely,  leaks— that  ia,  the  current,  instead  of 
traveraing  the  whole  of  the  primary,  leaka  ficom 
coil  to  OOU.  Take  off  one  end  of  coil,  and  try  to 
remove  primary  iron  bundle  aa  well.  Now  aoak 
for  aome  time  in  mdted  paraffin.    If,  after  thia, 

Jrour  coil  atill  refuaea  to  work,  unwind  primary,  and 
ook  for  bad  pbioea.    Rewind  with  four  layera  of 
24a.c.  wiro.  F.  Abkbw. 
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[768)0.] —Oleanlnff  Oopper  XTtenflils.— Is  there 
a  praotieal  way  of  cleaning  wf  old  copper  utenifls  for  re> 
tinning,  without  cudng  ■olphiirio  or  other  aoida  glTing  off 
noidow  or  nnhealthy  raponn !— Chabuu. 

[7680L1— Soroll-Ohaoka.  —  I  have  eereral  aoroU- 
ohneki  which  require  new  iawe,  and  one  anew  eoroll  alaq. 
I  have  good  eelf-acting  and  surfacing  lathe.  Will "  J.  H.^' 
or  '*F.  A.  H.."  or  any  other  praetiwl  reader  tell  me  how 
to  eut  the  sorul  teeth  on  chuck  jaws  T  Also  the  way  tool- 
makeei  do  this  job.  I  am  a  practical  hand,  hut  this  is  a 
fresh  job  to  me.— FasD  CoTjrs. 

[76802.]— Tangent  OalTanometer,  fto.— When 
the  abore  does  not  give  equal  deflections  on  each  side  of 
tiie  sero  line  for  equal  currents,  can  the  fault  be  remedied 
by  changing  the  position  of  the  pointer  rdatively  to  the 
needle,  or  how  t  Is,  there  any  objection  to  using  a  fibre 
suspension  for  the  needle!  It  does  not  seem  to  be  often 
done.  In  an  astatic  galvanometer  of  many  turns  of 
No.  SO  wire,  is  the  msgnetism  of  the  needles  changed 
every  time  a  current  is  sent  through  t— if  so,  does  it  affect 
Its  aoeuraey  and  deliaacy  I— H.  G.  O. 

[76808.]  -Bed  Heat  of  Iron.— Will  someone  kindly 
inioim  me  the  number  of  degrees  of  temperature,  either 
C.  or  F.,  of  red-hot  iron.— Kjutt. 

[76e04.]-To  F.  O.  Allsop.-Would  Mr.  AUsop 
kindly  tall  me  how  to  conneot  up  the  receiver  to  the 
teansmitter  ^thout  the  coil,  also  the  running  wires  and 
battery  T  Are  they  connected  to  each  transmitter  T 
If  so,  what  terminslsf  It  is  only  from  one  room  to 
another  in  the  house,  and  will  not  need  the  ooiL— 
Phovo. 

[76606.]--Oentrinff  Short  Lenfrtha  of  Steam 
Pipe.— Will  some  reader  please  give  a  good  way  of 
eentring  short  lengths  (8ft.)  of  Sin.  steam  pipe  in  lathe  for 
cutting  thread  t  At  present  I  let  in  a  piece  of  iron  at 
each  end,  and  then  so  uaz«  centre ;  but  want  a  fresh  piece 
of  ixon  every  time.— MaoHAHzo. 

[76606.]— Hydrauliofl.— Can  anyone  give  me  a  rule 
for  flnduig  quantity  of  water  that  will  flow  through  any 
ptoe  at  anv  given  preosure  t  For  instance,  what  quantitv 
wul  flow  through  a  \m.,  pipe  at  401b.  pceesure,  the  length 
of  pipe  being  short— say  lOft.  T— H. 

[76807.]- Bafleotor  for  Xncandeaoent  Ijampe. 
—What  is  best  reflector  for  hanging  incandescent  lamps ! 
Kjsvolk  AMATaas  Elbotbioiaw. 

[76808.]— Batteries  for  Aro  Lamp— I  have  a 
null  aro  lamp,  something  like  sketch.    A,  carbons ;  B, 


stand ;  C,  screws  for  altering  carbons.    What  batteries 
(number,   Ac,  of  cells)  shall  I  need  use  for  this?— 

KOBFOLK  AjCATBUB  BLBOTBIOIASr. 

[75809.]— Slnvle-Stroke  Bell.— What  batteries  of 
how  many  cells  shall  I  need  to  work  this,  and  can  I  use  a 
Horse  key  for  this,  or  an  electric  beU  push  t— Nobfolk 
Ajcatbub  Blbctbiciak. 

[76810.]  —  Screw  -  Outtlnff.—  Having  some  flne 
s^mare-thread  screwi  and  nuts  to  out  on  fin.  sted  spUidles, 
wSl  any  praotieal  mechanic  oblige  by  letting  me  know  the 
best  wav  of  setting  the  lathe,  so  that  tiieiollowing  cuts 
will  follow  exactly  after  the  first  out,  as  I  find  it  dSficult 
in  doing  sol  and,  likewise,  the  best  way  to  screw  nuts  to 
fit  screws !  The  lathe  is  a  6in.  centre  foot  jicrew-outting 
one.— B.  SiKXTH, 

r768U.]-Motor  for  Uodel  Eleotrio-Bailway. 
—To  Mb.  Bottokb.— I  intend  making  a  small  eleotrio- 
zailway.  having  an  engine  3ft.  long.  The  motor  I  have 
ohosen  is  one  of  the  ICanchester  type.  Would  you  kindly 
tell  me  the  sises  of  the  F.HTs.,  and  of  the  armature  |re- 
roeotively ,  and  also  the  amount  of  wire  required  for  each  ? 
Would  tf  volts  be  sufficient  to  work  it,  or  would  I  require 
more  I  I  should  like  the  motor  to  be  as  powerful  as  pos- 
sible.—Motob. 

[76818.] -Bleotrlcal.— Will  Kr.  Bottone  tell  me  the 
best  charge  for  a  4-celled  boz-battery,  carbon  and  zinc, 
to  liji:ht  a  6o.p.  lamp  T  And  also  tell  me  which  is  the  most 
efficient  battery,  a  double  fluid  or  a  single  fluid,  for  in- 
candescent lightmg  t— Glbbqall. 

[76818.] -Teleeoope :  Anffle  of  View.— A  fence 
measuring  144ft.  in  length,  at  a  distance  of  iJOOft,  was 
just  covered  in  the  fleld  of  my  telescope.  What  would 
be  the  anffle  of  view  T  Would  some  correspondent  kindly 
show  working  by  logarithms!  Some  fencing-wiret/99in. 
diameter,  was  distinctly  visible  at  same  distance.  Would 
this  be  considered  good  for  a  l|in.  o.g.  1  Taking  the 
above  as  a  basis,  what  distance  would  a  nfle-bullet  mark, 
iin.  diam.,  be  visible  on  a  tuget  t— IvquisiTrvB. 

J 76814.1 -To  Ur.  Bottone.— I  have  thirty  ebonite 
Is  of  the  dimensions  4in.  by  9|in.  and  Gin.  deep,  which 
I  wish  to  convert  into  chloriae  of  silver  batteries.  Will 
you  please  let  me  know  the  sise  of  elements  required  and 
oonstmotlon  T  also  the  number  of  houn  constant  work, 
probable  voltage,  and  amper^a  I  also  if  it  would  drive  a 
motor  and  of  what  power  I— Elkctus. 

[76816.]— Hand  Camera. —  I  should  like  some 
fellow  subscriber  to  give  me  a  sketch,  if  desirable,  to 
make  a  hand  camera  to  take  plates  6in.  by  4^.  I  have 
eeen  the  sketch  of  some  in  your  issues  this  year,  as  cheap 
ones,  but  I  want  to  make  a  vood  one  to  throw  each  plate 
to  the  focus  front  by  tunmig  a  rack  or  Imob,  oaxrying 
about  ten  pUites  ?  Also  which  is  the  best  R.B.  lens,  6in. 
by  4in.,  I  could  buy!    I  don't  mind  it  costing  me  £8.— 

BUOKBTB. 

>C76616.1— Torsion.— A  magnet  A  suspended  by  a 
^eroeal  wire  without  twist  is  ddected  from  the  magnetic 


[76823.]- 
— Gould  a 


meridian,  80^,  by  turning  the  upper  end  of  the  wire  half- 
way round  (18  P) .  How  much  from  the  sero  must  the  top 
of  the  same  wire  be  turned  in  order  to  place  a  magnet 
B,  similarly  suspended,  at  right  angles  to  the  magnetic 
meridian,  if  the  moments  of  the  magnets  A  and  B  are  to 
one  another  as  2  :  3  T— Batxub. 

[76817.]— Oexnent  for  I«ampa.  dfeo.— I  should  like 
a  teied  receipe  for  fastening  the  burners  to  glass  and 
porcelain  petroleum  lamps,  also  tofM  of  ink-bottles  to  the 
glass  wells.— Casbkhbm. 

[76818.1  -Ink.— I  want  to  make  a  quick  drying  oU  ink 
which  will  not  require  constantly  shaking  to  prevent  the 
colouring  matter  falling  to  bottom.  I  liave  tried  olive 
and  almond  oil  with  lampbla<A,  but  the  black  settles 
down  in  a  day ;  it  must  be  of  the  consistanny  of  cream.— 
Cabbvbbk. 

[76810.1 -Inoandesoent  Ij%mpe.— To  Ha.  Bot- 
TOBB.— I  nave  seen  it  stated  that  eight  6c.jp.  lamps  can  be 
made  to  give  their  full  light  with  an  B.1C.F.  of  only 
9  volts.  Will  you  please  say  if  this  is  so  t— and  if  true, 
what  would  be  the  resistance  of  the  eight  lamps,  and  whu 
number  of  amperes  would  have  to  be  paased  througn 
them  \  I  understand  they  would  be  of  low  resistance, 
and  connected  in  parallel —Amatbub. 

[76620.]— To  S.  Bottone.— Following  your  instruc- 
tions, I  constructed  a  Fiseau's  condenser,  and  connected 
the  two  logs  to  the  contact  screw  and  platinum  jpillar  of 
the  medical  coil.  I  am  still  unable  to  get  a  Am.  spark 
upon  connecting  the  terminals  of  the  secondsry  coil. 
8ise  of  condenser,  Oin.  by  7in.  Should  a  oondenser  work 
without  noise  T  Putting  my  ear  near  it,  I  could  hear  a 
clicking  soimd  as  of  sparks  passing  in  it,  and  this  always 
took  place,  even  though  I  put  several  sheets  of  paraffined 
paper  between  each  sheet  of  tinfoiL— A.  B. 

[75821.]— G-olf  Balls.— Could  some  of  your  readers 
give  me  some  information  about  a  machine  for  making 
and  remaking  golf  balls  t— C.  J.  P. 

[76823.] —Damaged  Boiler.— I  have  a  semi-portable 
boiler,  and  the  angle  iron  holding  flre-boz  is  badly  eaten 
and  leakv  throuin  standing  in  wet  ashes.  Oan  any 
reader  tell  me  of  some  suostanoe  that  would  prevent 
leaking -say,  fill  up  to  first  row  of  stays,  betwixt  fire-box 
and  outside  diell,  and  lift  fire-bars  accordingly.— Boxlbb 
Smith. 

J— Eleotrical  Temperature  Indicator. 
»uld  anv  reader  kindly  inform  me  how  to  fit  up  an 
electric  bell  arrangement  between  my  becboom  ana  an 
orchid  house  (about  16  to  20  vards  apart)  to  warn  me 
when  temperature  in  said  orchid  house  falls  below  46°  to 
40P  Pahr.l-F.  W.  V. 

[76824.1— Incandesoent  Liffht.- 1  have  been  told 
that  this  light  is  very  injurious  to  water-colour  paintings 
by  causing  the  colours  to  fade.  Is  this  correct,  as  it 
seems  rather  curious  it^sheuld  possess  this  effect  on  them  t 
—J.  0.  S. 

[76826.]-TidB  aauflro*~I  should  be  glad  if  any  of 
our  obligmg  correspondents  would  tell  me  how  to  make  a 
simple  ana  effective  self-registering  tide  gauge.— Foo- 

ROBB. 

[7582S.]— Ohoosinff  a  Pianoforte.  — Ihave  no  doubt 
that  there  are  many  readers  of  the  *'  E  M."  who  would 
feel  obliged  for  some  hinte  and  suggestions  as  to  chosing 
a  piano;  and  I  am  sure  that  there  are  many  of  our 
talented  friends  who  would  willingly  give  them.  How 
many  octaves  are  comprised  inapmno  of  full  compass, 
and  what  other  sizes  are  usually  made  T  What  are  the 
advantages  of  an  upright  over  a  cottsge  T  Is  it  best  to 
have  a  trichord,  iron  or  steel  framing,  and  check  action  t 

— FOQHOBM. 

[76827.1  — Busty  Kettle.— A  recipe  for  removing 
rust  in  galvanised  iron  kettle,  will  oblige— Nihb  Teabb' 
Bbadbb. 

[76888.1— Double  Launoh-Bnffine.— I  am  fitting 
up  a  double  launch-engine,  4^iu.  bv  4in.  stroke,  and  wish 
to  compound  them  by  placing  two  large  cylinders  beneath 
the  h.p.,  making  them  into  a  double  tandem.  Will  some 
of  your  readers  kindly  give  me  sise  of  Lp.  cyUndo*,  and 
also  condenser  required  T  What  diameter  the  crank-shaft 
should  be  t  How  to  make  the  stuffing-box  between  the 
h.p.  and  Lp.  cylinders,  as  I  want  the  top  cover  of  the  one 
to  oe  the  bottom  cover  of  the  other  I  Siae  of  steam-ways, 
&c  t— NOVIOB. 

[76829.]— Astronomical  Telescope.— I  have  a 
4m.  o.g.  44in.  focus,  which  I  intend  uiing  for  a  tele- 
scope. What  sise  of  diaphragm  should  I  use,  and  what 
distance  should  it  be  placed  from  the  lens  t  also,  what 
sort  of  eyepiece  should  Z  use  t— W.  Jat. 

[76830.1— Dead  Black.— Would  any  practical  opti- 
cian or  other  give  instructions  for  dead  black  for  brass— not 
varnish,  or  anything  liable  to  rub  off ;  but  similar  to  the 
beautiful  even  black  so  much  admired  on  photographic- 
lens  diaphragms,  &c  f  No  information  in  back  vms.— 
NxBB  Ybabb'  fiaaoBB. 

[76831.1—Pyroffraphy.— Would  some  reader  givea 
description  and  sketch  of  the  tool  used  in  pyrography,  or 
burnt-wood  etching  7— S'lL  Vous  Plait. 

[76832.]- Photo  Mioroffrapliy.— Can  any  one  give 
me  a  few  hinto  as  to  the  way  by  which  I  oould  photograph 
nUorosoopic  slidest  (Tould  I  adapt  a  ^late  camera  so  as 
to  do  this  t-J.  P. 

[76883.]— Brown  Spots  on  GhlassiPhotoffraphs. 
—I  have  several  valuable  photographs  (mounted  on  glass) 
which  are  covered  with  brown  spots  caused  by  heat.  Can 
anything  be  done  to  remove  samet— Av  Old  Subsobibbb. 

[76834.]— Electrical  Water-Level  Indicator.— 
Will  some  one  please  tell  me  how  to  arzauge  an  instru- 
ment that  will  snow  exactly  the  varying  height  of  water 
iu  a  tank  quarter  mile  awayt  The  method  kindly  sug- 
gested three  months  ago  by  Mr.  Bottone  is  far  too  rougn, 
the  indications  in  that  case  depending  upon  the  resistanoe 
of  the  water  between  the  two  plates.  Kindly  oblige  with 
a  rough  sketch,  or,  better  still,  nve  the  namee  of  any 
books  that  have  enffravings  and  details  of  the  desired 
apparatus,  and  greatly  oblige.— l£3£.LSo.S. 

[76886.] -Uaquay  Battery.*- WiU  Hr.  Dale  kindly 
give  particulars  of  construction,  ftc,  of  this  battoy, 
which  be  BO  strongly  recommends  1  loadly  want  a  bat- 
tery Uiat  can  be  used  for  lighting  without  the  trouble  of 
Blao  amalgamation.— W.  0.  P. 


[76836.]— Balanced  Swell  PedaL-Cansnynsder 
give  me  a  description  of  the  above,  or  refer  to  No.  ol 
^o  S.  M. "  in  which  it  is  described  (if  any) !  I  fancy  I  mm 
something  on  the  subject  some  time  since,  but  mf  iadiaa 
are  lost.  Can  an  ordinary  "recovering**  or  "hold' 
down*'  pedal  be  converted  mto  a  balanced  onewitboat 
much  trouble  !—DxaoBBB  Gupto. 

[76837.]— To  Kr.  Bottone.—Whieh  would  b«  tlu 
best  kind  of  iron  to  employ  for  the  field-magnet  of  a  48- 
volt  dynamo  of  the  Simplex  type,  with  Qramme  inur 
tore!  The  machine  is  designed  for  running  both  inoia- 
desoent  and  arc  lamps.  My  proposal  is  to  makefhi 
fldd-magnet of  best  malleable  iron;  but  a  f eUow-studest 
says  this  iron  would  not  retain  enough  magnetiam  forthc 
machine  to  be  self -exciting,  and  advises  me  to  ose  la 
ordinary  good  quality  of  soft  cast  iron.— Abolo-Saxov. 

[76838.]— Sand  Balls.— I  want  to  make  lome  tw? 
fine  sand  into  balls  that  wiU  dry  and  hold  togetiier,  asd 
not  crumble.  I  do  not  want  to  bake  the  balls  of  fiac 
sand ;  and  is  there  any  thing  or  substance  I  could  Mi 
into  a  bucket  of  water,  then  pour  the  water  upon  the  mM 
sand,  and  ^^^  the  sand  and  water,  and  aftearwards  fom 
the  balls  so  that  they  would  dry  and  become  hard  t  Thit 
which  is  put  into  the  water  must  be  very  chesp.-Jon 
Bbvbbtt. 

[76889.]— Old  Bracelet.- I  have  an  old  bzMcM 
which  is  set  with  small  pieces  of  some  material  like  boo* 
or  wood,  about  the  sise  and  shape  of  half -Mons,  whkii 
wera  of  a  red  colour  like  coral ;  but  the  colonr  has  voca 
neatly  all  off,  abowing  the  white  or  yellow  substanet  of 
which  they  axe  made.  Will  one  of  your  resden 
kindly  tell  me  how  I  can  restore  them  to  their  origioal 
colour  T  Can  I  paint  them  with  something,  or  rub  lome- 
thing  on  them  that  will  restore  them  to  their  ongioal 
colour!  Please  stete  cost  of  such  required!  Also  the 
test  for  ftilver  and  gold.— A  Twbvtt  Tbabs'  Bbaobi. 

[78840.]— Microscopical.- Can  anyreiuler  infora 
me  of  a  microacopicttl  ciub  or  society  in  I/mdon  saitatM 
for  a  b^inner !  If  so,  address  of  same  !  Arethe  Frcndi 
objectives,  as  supplied  with  studente'  microscopes,  aay 
use  for  photo-micrography!  Is  a  rack  and  pmioo  for 
coarse  adjustment  a  luxury  or  necessity  t  Whatazeths 
most  usaul  powers  for  a  beginner  !— A  Trao  Ftbo. 

[76841.]  -  Q.N.  Loco.— Would  anyone  rrfer  ms  to 
a  sketch  of  O.N.  single  driving-wheels,  and  slso  say 
how  is  it  the  boilers  do  not  prime,  they  having  no  dome 
on  them!  Nearly  all  other  class  of  locos,  are  fitted  wi& 
dome  to  prevent  priming.— J.  H. 

[76843.]— To  Mr.  Bottone.— Wm  you  please  tettBM 
what  proportion  ia  best  length  to  diameter  and  gugeof 
wire  to  get  the  best  resulto  m  electro-magnete !— Odtli. 

[76848.]-To  Mr.  Bottone.-In  your  "  Heotxial 
In«trument  Making"  you  give  details  for  diUliagud 
mounting  glass  plates ;  but  I  cannot  find  how  to  sriod 
the  edges.— Ultimatb  Pabticlb. 

[76844.]  —  Four  -  lobed  Clover  Leaves.  —  To 
"Bob.**- Some  weeks  ago  I  inquired  in  these coIooum 
whether  the  above  was  not  a  curiosity,  as  I  altpays  ixnd«^ 
stood  it  was  a  myth  until  myself  and  a  friend  found 
several  specimens  last  autumn.  Only  one  reply  appesred, 
sent  from  Yorkshire;  the  correspondent  niierely  s^**p8 
that  thece  were  different  kinds  of  clover,  and  that  if  I 
would  send  him  a  leaf  or  two,  he  would  advise  thereon.  I 
acoordiiigly  inclosed  him  three  or  four  spedmeni ;  bat 
have  since  heard  nothing  of  the  matter,  though  I  aaked 
him  to  reply  in  the  **  BJL**  for  the  general  beaedt. 
Would  '*  Bos  **  kindly  answer  the  query !  If  he  waoti  a 
specimen,  I  will  try  and  find  another;  but  I  am  zatiiec 
doubtful  of  success  now.— B.  H. 

[78646.1-Natural  Drinks.-WiU  ••  Bos,"  W.  Jota 
Grey,  "  P.  Q.  I-L,»*  or  other  reader  kmdlv  •«l,»f  ? 
giving  'partieulars  of  a  palatable,  non-starchy  drink,  to 
teke  the  place  of  tea  and  coffee  at  meals !  I  have  to  avoid 
stimulanta  and  izritants.  There  are  many  drinks  made 
by  infusion  ftom  leaves,  berries,  shells,  and  bark,  auo  a 
drink  made  from  milk  thinned  down  by  some  agent,  or 
fermented,  but  I  have  no  partieulara  of  these,  and  want 
aooh.— Ab  Old  Bbadbb. 

[76846.]-Tamarind  Wlne.-How  wjmarmd  wjij 
made,  and  is  it  a  wholesome,  ateple  drink  !-Ab  Ou> 
Bbadbb. 

[76647.]-4]hlyoerineand  Turpentine.-Whstarfe 
the  therapeutie  properties  of  glycenne  and  tnzpeiiBsei 
Would  it  DO  injurious  to  take  glycerine  daily  in  food  I- 
Ab  Old  Bbadbb. 

[76648.] -Jam.— Can  any  of  our  readers  say whatii 
the  beet  tung  to  do  to  provent  this  going  mouldv  ontfis 
top !  It  is  properly  made,  no  water  was  added  dunng 
the  manufacture,  and  a  good  deal  of  the  juiee  «•« 
skimmed  off.— Lbvbb. 

[7684».]-Scarf-Pin.-I  have  a  honedKM  pin,  ignr. 
which  some  time  ago  I  had  plated  with  told;  the  latts 
is  now  beginning  to  wear  off.and  I  ^J®  fertore  JW 
article  tons  f onner  stete.    How  can  I  do  this !— IjBVBI. 

[76860.J-SmaU  Arc  I^»lit.-Wm  "  Beetfd^' 
anist!  Am  about  fitting  up  small  aro  light.  Whatsue 
motor,  how  many  oells  to  battery,  sine  of  dynamo  to  Wor« 
amallest  aro  light,  and  cost !— TaaaTBa. 

[7685l.]-Mldland  BaUway.-WoiUd  aojne  re^ 
ffive  me  the  iT**^*t*«»w  of  the  fonr-ooupled  bof^  ^  T« 
Bne-iaW  cUws,  for  instance!  Ahn  of  the  mx-fia^ 
goods  working  the  main  line  traffic!  Aroughdzawiag 
of  the  latter  would  oblige.— Loco.  No.  S. 

[7686a.]-Oa8tOP-OU   Plant.-What   J»^the  teij 

method  of  growing  these  Pl«5^»  "f  4i*'!S*^*?!f  i  & 
fast  as  new  leaves  appear  they  faU  off.    What  \m  tits 

!— Loco.  No.  SL 


[76853.1 -SmaU  Bivetinff  MaoWne-^iS 
of  machine  is  used  for  riveting  the  Uttle^faceta  of  stej 
brooches,  or  are  they  done  by  hand!  I  ^^■'■™S 
machine  for  rapidly  riveting  smaU  ri'^to  mads  of^ 
ends,  but  do  not  quite  see  how  to  get  we  «»" 
blow'*  which  is  so  oharacteristio  of  hand-work.  AnupM 
drawing  of  anything  of  the  kind  in  actual  um.  or  Mf 
pracUMl  exj>erienoe,  would  much  oblige.— A.  B.  a. 


should  tne  cylinder  have  a  long  w  boww  p-^— ^-^ 
why !    Diameter  of  cylinder  Oio.    Should  it  be  oomva 
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by  BOft-coodootiBff  oompo,  or  woxild  there  be  any  fear  of 
Mttinff  too  hot  ?  What  woald  be  the  beet  oat-off  to 
Ihat  Hm  prepare  at  end  of  stroke  u  141b.  7  Alio  the 
pnib^ile  need  and  power  of  aueh  ao  engine  (aini^ 
ifltiflf)!— A.B.  H. 

[78666w]— Vacuum  TubM.— Would  Mr.  Bottone  or 
my  leader  kindly  inform  me  how  to  fill  with  gas,  and 
Md  np  a  Tacuom  tube,  after  having  exhausted  the  air 
Vjlh  a  mcreuxial  pump  t— Vaootb. 

[76866.]— Fish  Befase.— Could  any  fellow  reader  or 
fiuniii  kindly  say  b^  form  of  dnriufr  and  grinding,  so 
11  lo nljlliie  for  purpose  of  manure!  Would  smeUnom 
pn»Mi  be  Tery  off ensiTB  near  curing  establishment  t—B. 

[TBBST.l—Platiuff  Solution.— There  is  a  man  who 
iliiids  St  a  certain  ttreet-oomer  in  Battersea,  and  who 
plstas  bxasi  and  white  metal  and  other  articles  without 
theaid  of  a  battery.  He  first  puts  the  aitides  in  a  bowl 
bslf-foU  of  a  brown  solution,  like  doudy  yinmr,  and 
Inihai  the  aitieles  well  with  it.  He  then  rinses  the 
utldss  in  what  appears  to  me,  water,  and  polishes  it  with 
tasirood  sBwdost,  and  he  will  guarantee  the  plating  to 
lilt  a  ressonable  time.  Can  any  of  "  Oars  "  put  me  In 
the  way  of  making  the  solutions,  as  I  have  a  few  articles 
I  wish  to  do  myself  t-W.  H. 

[78806.]  —  Oolouri&ff  and  StilTeninff  Saa- 
WSSds.— I  have  a  case  of  sea  relic«,  and  want  to  get 
nse  onall  weed  such  as  you  see  in  fancy  shops  and  in 
taooshes.  Would  some  one  tell  m«  how  to  stiffen  It  and 
flobor  it,  and.what  is  the  best  to  do  it  with!— D.  W., 
Xitnoomss. 

[TOBB.]  —  OoppersmithlnflT.— 1.  Can  I  braae  with 

niad  a  blowpve,  and  if  so,  what  kind  of  spelter  should 
■e  to  braae  9^8Sin.  coppor !     i.  Are  l-16in.  copper 
rintsBoId!   8.  What  kina  of  tools  should  be  used  fo 
vQikiBg  copper  into  a  taper !— C.  W.  B. 

[79690.  ]— Boiler  Ooverinff . —Required  a  good  recipe 
in  ft  non-conductor  for  covering  boilers  or  steam-pipes, 
fhos  the  known  mixtures  are  not  available.— Qbaioola. 


CHESS. 


♦  e» 


AIleoomuaicatioQs  for  this  column  to  be  sent  to  the 
Gdm  Editob,  at  the  office,  sas,  Btnnd. 

FBOBLBBI  HCCLZXX  —By  W.  GhAiva. 

Blaek, 


WkiU,  [6  +  6 

Whits  to  play  and  mate  in  two  mores. 

BoLDTioir  TO  1878. 

WkiU,  Slaek, 

1.  B  to  B  Sl  1.  Any  move. 

1  lutes  sooordingly. 
Ths  pawn  on  STE  9  should  be  a  black  pawn. 

irOTICaB  TO  OOBRISFOKDBirm. 

Oomcr  solutions  to  1378  by  F.  J.  Wardale.  C.  M.  O., 
•L  FeDovi,  H.  Fel'ows,  James  Kistrack.  W.  T.  Hurley, 
BU  Bine;  to  1277  by  B.  W.  Houghton,  T.  H.  Billington, 
1  Fdlows,  and  H.  Fellows. 

I*  F.  Hoexav.— Problem  received  with  thanks: 

W.  QLEivx,- Thanks  for  problem.    It  is  most  accept* 


.1-  ^'  c. 
<iBPeh. 


H.— 1277  cannot  be  solved  by  1  Kt  takes 


7.  H.  Biixnrotoir.— We  have  repliad  to  you  by  letter. 

W.  T.  HuiLBT. — We  have  entered  your  name  for  the 
■wtonmsy. 

have  been  credited  with  both  sdlutians  to 


Ji^  Tbs  prcMnt  solution  tourney  terminated  'with 
2J''[2_^*  1877.  The  new  tourney,  in  consequence  of 
gg'gy  illness  of  Mr.  James  t-ierce,  must  be  defexxed 

IJs  Jf ft«*  OheM  Uaatuine  for  November  fuUy  sustains 
gofanputation.  It  is  chiefly  remarkable  for  the  auto- 
JP^pby  of  the  chess  career  of  Prof.  Charles  Tomlinson, 
^^Mf  reaoiniscences  are  unique,  and  are  of  the 
Tpi^lihitoriesl  valae  as  chess  mementoes,  which,  dating 
vwbsek  into  the  past,  most  be  unknown  to  most  living 
g^  n  Addition,  the  Bev.  W  Wayte  continues  his 
***«  nriew  of  the  new  edition  of  BUguei>»  HandhucK 


Bttmr  SiEianB  aitd  Halskb  ax«  expariment- 
ffVuh  a  view  to  extracting  copper  ^m  the  ore 
T^MvelsetEolytio  method.  The  whole  nrooess 
r^Misly  ten  houxB,  and  the  lois  is  acaroely  one- 
J^pgceet.,  so  that  even  the  poorest  orw  otn be 
^•wa  rsmimerative. 


ANSWERS  TO  C0BSESP0HDEHT8. 


•  ♦♦ 


•  • 


.    AU  etmrnmUtaJtUma  thoidd  h«  addrttaad  to  tits  Sdxtoi 
tiftlU  BveuSH  XaOHAVic,  88S,  Stramd,  W.O, 

HINTS  TO  COBBBSPONDSNTB. 

1.  Write  on  one  side  of  the  iiaper  only,  and  put  drawings 
for  illustrations  on  separate  pieces  of  paper.  2.  Put  titles 
to  queries,  and  when  answermg  queries,  put  the  numbers 
as  well  as  the  titles  of  the  queries  to  which  the  replies 
refer.  8.  No  charge  is  made  for  inserting  letters,  queries, 
or  replies.  4.  Letters  or  queries  asking  for  addresses  of 
manufaotorers  or  correspondents,  or  where  tools  or  other 
artiflles  can  be  purchased,  or  replies  giving  such  informa- 
tion, cannot  be  inserted  except  as  advertisements.  6.  No 
question  asking  for  educational  or  sdentidc  information 
M  answered  through  the  post.  6.  Letters  senttocoxre- 
spondents,  under  cover  to  the  Bditor,  are  not  forwarded, 
end  the  names  of  eonespondsnts  are  not  gxven  to  in- 
quirers. 

\*  Attention  is  especially  drawn  to  hint  No.  4.  The 
spaoe  devoted  to  letters,  queries,  and  replies  is  meant  for 
tne  general  good,  and  it  is  not  fair  to  occupy  it  with 
qussnons  suen  as  axe  indicated  above,  which  are  only  of 
individual  interest,  and  which,  if  not  advertisements  in 
themselves,  lead  to  replies  which  are.  The  "  Bixpennv 
Sale  Column "  offers  a  cheap  means  of  obtaining  sncn 
faifonnation,  and  we  trust  our  readers  will  avail  them- 
selves of  it. 

The  following  are  ths  initials,  Ac,  of  letters  to  hand  up 
to  Wednesday  evening,  November  11,  and  unacknow^ 
ledged  elsewhere  :— 

H.  W.  BoBivBx.— Wilson  and  Pfleifeider.— S.  B.  Bonney. 
-J.  T.  lC.-Kentish  JoUy.-J.  B.-J.  Willis. -Bike. - 
F.  B.  CopaL— H.  A.  Grace.- Fsiry  Lamp.— Anxious 
One.— Bacchus.— Alf.  Taylor.— Crucible.— Dell.— N.— 
Threesguare.- J.  Lamb.— H.  8.  P.— J.  P.  H.,Hulme.— 
B.  0*H.— Geo.  Collins.— W.  Pickering.— F.  J.  Qairard. 
—J.  F.  Yiokery. 

Elajox.  (As  to  whether  oil,*gas,  or  steanl  is  cheapest 
depends  verv  much  on  the  sunounding  conditions. 
With  steam  there  is  always  the  boiler  risk  and  trouble, 
and  so  far  as  oil-engines  are  concerned  very  little  is 
known  about  them  at  present,  and  those  who  make 
them  do  not  seem  anxious  that  their  virtues  should 
be  known.  Where  fuel  can  be  had  at  a  low  price, 
probablv  the  gas-engine  using  Dowson  gas  is  as  cheap 
as  anytmng  for  a  6a.P.  encine.  A  good  deal  of  in- 
formaUon  on  the  subject  will  be  found  m  back  volumes, 
and  your  query  cannot  be  inserted,  because  a  reply  to 
it  would  involve  a  gratuitous  advertisement.}- 
William  Cox.  (Tou  may  And  a  book  to  suit  in  the 
list  of  Messrs.  Spon,  126,  Btrand,  W.C. ;  but  possibly 
Foumeyron's  and  Jonvsl's  turbmes  are  as  useful  as 
any,  and  they  have  been  described  in  many  worics. 
Most  makers  of  such  water-power  machines  publish 
descriptions  of  them,  and  much  information  can  be  found 
in  back  volumes.  The  '*best"  water-power  engine 
depends  to  a  certain  extent  on  the  local  conditions.) 
— B.  B.  W.  (We  do  not  know  of  a  work  of  the  kind. 
The  gramophone  was  fully  described  in  the  number 
for  Aug  6,  1890.]— Blaoksxitb.  (As  the  pipes  axe 
placed  there  seems  no  cure  but  to  re-lav,  so  as  to  reach 
the  pump  more  directly.  If  the  pipe-Joints  are  sound 
and  the  pump  bucket  fits  closely,  there  ought  not  to  be 
much  difficult  in  exhausting  the  air.)— W.  Hollks. 
(Sulphuric  add,  carbolic  add,  or  a  solution  of  sulphate 
of  iron  will  do  for  "weed  killers.'*  We  suppose  you 
mean  for  use  on  gxnvel  paths.)  — Biaust.  (Many  would 
like  to  hear  of  good  subftitutes  for  tea  and  coffecw  The 
subject  has  occupied  the  attention  of  one,  at  least,  of 
the  staff  at  Kew  for  some  years,  and  you  could  pro- 
bably get  some  information  there.  The  leaves  of  the 
Chimonanthus  fragrans  are  said  to  be  an  excellent  sub- 
stitute for  tea.  2.  A  good  *'  fat "  cheese  melU  readily 
enough  in  a  "  slow  "  oven ;  but  what  can  be  t^e  object 
of  "  dissolving  "  it !  Why  make  the  curd  into  cheeee  if 
it  is  afterwards  to  be  dissolved  !  3  There  is,  perhaps, 
nothing  better  than  Culpepec's  work.  That  should  be 
found  at  any  good  bookseller's.)— EHQDiasa.  (Covo* 
every  part  of  the  mould  with  fliielv-powdered  plnm- 
baira  by  means  of  a  brush  -**  blacklmd  *'  it,  in  fact— 
anid  attach  a  wire  firom  the  battery  tu  the  surface  of  tiie 
plumbago.)— Taa  Twblvs  7babs'  Bbadkr.  (If  your 
mvention  has  been  patented  you  can  otffr  it  to  capi- 
talists, and  they  may  form  a  company.  Put  the  ques- 
tion to  Mr.  F.  Wetherfldd.  the  Le^  Editor  of  the 
Weekly  Times  aiuf  JBeho,  which  is  published  at  88i, 
Strand.)— Maxaoxb.  (Posubly  you  mean  the  darx 
dectrio  gas  lignter ;  but  it  is  doubtfuL  At  any  rate, 
yon  can  see  back  volumes  in  Manchester,  and  can  look 
through.  Most  likdy  you  will  find  what  you  require.) 
— T.  A.  (Do  not  know  the  work ;  but  any  textbook  of 
dyeing  would  no  doubt  give  suffldent  information. 
Such  works  are  rather  expend ve.)—T.  W.  O.  (Pro- 
bably the  noise  in  the  ears  is  caused  by  an  accumu- 
lation of  wax.  Try  syringing  with  warm  soapy 
water,  and  if  it  does  not  effeot  a  cure  after  a  few 
applications,  get  a  surgeon  to  look  to  it.)— J.  Haixxs. 
(There  are  instructions  in  nearly  every  buk 
volume.  See  indices.  Fesken,  Son,  and  Bayment,  90, 
Hatton-garden,  publish  a  useful  little  wcnk  on  the 
subject  by  Dyer.  You  do  not  say  what  slae  coil  you 
require.  >-OLTOBaiKB.  (It  is  generally  purified  by 
means  of  superheated  steam,  keeping  the  temperature 
high  for  some  hours.  See  such  a  woric  as  Wsgner's 
"Chemical  Technology,"  published  by  J.  and  A. 
Churchill.  You  cannot  punfy  it  without  rather  ex- 
pensive plant. i—AsTBO.  (Aease  see  the  arguments 
adduced  in  the  recent  and  previous  dlsftusrioBs  about 
the  moon's  surface.)— F.  L.  (Such  instructions  are 
frequentiy  given  for  some  spedal  make,  and  most 
batteries  are  desoribediin  the  textbooks.)  -Axatbub. 
(We  are  afraid  we  must  refer  you  to  the  indices. 
The  method  of  manufacture  has  been  described, 
but  the  patent  has  not  vet  expired,  we  believe.)^ 
J.  J,  F.  (Various  methods  have  been  ifiven  in  back 
volumes ;  but  perhaps  the  best  method  iM  to  smooth  as 
much  as  possible  with  water Hrf- Ayr  stone,  and  then  ihiish 
with  rottenstone  and  oil.  The  work  U  necessarily  slow, 
as  care  must  be  taken  not  to  heat  the  vulcanite.  2.  The 
statement  was  made  by  correspondents;  but  see  any 
textbook  of  electricity.  Platinum  is  used  for  oertain 
purposes  because  it  is  less  corrodible  than  other  metals.) 


—A  CossTAXT  Bbadcb.  ( We^T^nnnrii nmi\, space  for 
such  matters.  As  a  correspondent  said,  the  best  way  is 
to  advertise  the  springs,  and  purchasers  can  then  judge 
for  themsdves.)— T.  BuaoBw.  (It  was  readily  twisted 
into  a  drde,  and  seems  to  be  msde  of  too  soft  wire.)— 
Zbo.  (We  think  about  two  guineas  the  three— two  are 
larger  than  the  other;  but  Mr.  H.  Frowde,  Oxford 
Umverdty  Press  Warehouse,  Amen-comer.  B.C.,  can 
answer  the  question  definitely.)— Old  Max,  A  Bus- 
soaxBBB.  (We  think  it  is  carbonate  of  soda  acted 
upon  when  wanted  by  sulphuric  add ;  but  the  makers 
mo  doubt  issue  instructions.)— Ax  SxQUiaxs.  (The 
method  of  galvanising  iron  has  be^  frequentiy 
deecribed :  it  consists  briefly  in  dipping  thoroughly  dean 
iron  into  a  bath  of  molten  sino.  The  process  was  de- 
scribed so  reoentiy  as  May  29  last,  p.298.)— B.  W. 
Laubbxcb.  (If  you  intend  to  go  in  for  keeping' 
pigeons  on  the  laige  scale,  better  procure  one  of  the 
handbooks.  The  mere  fitting  up  of  the  nest  boxes  may 
take  a  variety  of  forms  accrrding  to  fancy,  but  it  i» 
essentisl  to  be  able  to  get  at  them  to  dean  them  out.) — 
A.    W.    B.    (Better  procure  catalogues  from   sndi 

Sublishers  as  Macmillan,  LonjnnansandOo.,and  John 
Eurray.  The  TrantaeHnu  of  the  Boval  Sodety  oootaiB 
papers  on  the  sifbject.)— Caqtiox.  (We  have  recdved 
several  complaints  about  an  advertiser  in  the  Bale 
Column  who  appears  under  more  than  one  alias  to  be 
swindling  readeiB  who  give  him,  or  them,  orders  for 
apparatus.  We  adrise  all  to  be  cautious,  and  to  XMut 
inth  no  money  till  goods  are  recdved.)— OaATBvnu 
(Try  rubbing  a  littte  petroleum  vpiiii,  with  which  a 
tittie  essence  of  bergamot  has  been  nuxed  to  disynise  the 
smell,  into  the  hair,  about  twice  a  weeh.  It  banishes 
all  scurf,  is  a  deanly  hair-dressinr,  and  promotes  tiie 
srowth.)  — Thos.  Battt.  ( We  really  cannot  carry  tiiis 
oiscussion  further.)— Thos.  Kat.  (Thanks:  but 
have  no  more  space  just  now  for  gas-globe  radiators.) 


Ken  who  "  Bow  their  WUd  Oats  "  ruin  thdr 


eonatitutioiu,  and  Harnew'  Electroptthic  B«lt  it  the  oslr  reliable  ui± 
"— ^-    — «*««»5»-     •!«!-«««««   dran   aad    attack    metiicinr*    bciisff 

AU  in  Marcn  of  heaU>«  thoold  call  if 


•peed  7    restoratiTC,   poiaoaona 

perfrcUj  oaeleaa  in  inch  caaea. 

poaaible,  and  procttr*  one  of  theae  itenaine  Electric  Bella,  aad  arail 

themaelyea  of  a  fln»e  peraoaal  conaultatioa.    A  book  of  teatimoniala  aad 

dtaenpUr*  pamphlet  will  be  mb(  icratia  on  appUcatioa  to  the  Medical 

Battery  ConpaaY,  Limited,  62,  Oxford- atrect,  Loadoa,  W.    Tboae  wh» 

caaaot  call  aaoala  write  at  once  before  they  forget  it. 

OHAEaSS   FOB   ADVERTIdlHO. 

a.  d. 
Thirty  Words  3    6 

Brery  Additional  Bight  Word  • 0    8 

Front  Pan  Adrertiaementa  Pire  ShilUan  for  the  flrat  40  worda, 
aflerwarda  Sd-  per  Ua*.    Paragraph  AdvertTaemeata  Oac  Shtlliag  per 
Uae.    No  Proat  Page  or  Paragraph  Adrcrtiaemeat  inaerted  for  leaa 
thaa  Fire  Shillinga.    Rcdaced  terms  for  lerieaof  more  thaa  lis 
inaertioaa  may  b«  aacartaiaed  oa  application  to  the  Publiaher. 

AOVBRTISEMENT9  la  EXCHANGE  COLUXN-for 

a.  d. 

Tweaty-fbar  Worda  ^    3 

For  eireryaaeceediag  Bight  Wordi 0    8 

ADVBRTI8B1CENT8  la  the  SIXFBNNT  SALE  COLUMN. 

a.  d. 

Slxteea  Worda  OS 

For  crery  iuccecdiag  Bight  Worda       0    6 

*/  It  moat  be  boraa  ia  miad  that  no  DiaplaTed  AdTartiaeneataeas 
appear  iatho  **8izpeaay  Sal*  Colnma."  Ail  Advertlaemeata  maat 
be  prepaid  ;  ao  rednctioa  ia  ouda  oa  repeated  inaertioaa,  and  ia  caaea 
where  the  amoaat  aeat  eseeeda  Oae  Shilling  the  Pnbliaher  would  ba 
grateful  if  a  P.O.O.  could  be  aeat,  aad  aot  atampa.  Stampa,  however 
(preferably  halfpeaay  atampa),  may  be  aeat  where  it  ia  lacoavaaiaat 
to  obtain  P.O.O.'a. 

The  addraea  ia  iacluded  aa  paK  of  the  Adrertlaemeat,  aad  charged, 
or. 

Adrertaacmeata  «MM<  reach  the  Office  by  I  p.m.  oa  Wedaeaday  to 
iaaare  iaaarUoa  la  the  followlag  Vri^mj'*  number. 

TBRMS    OF    SUBSOBIPTION. 

PATABiB    IN    AOTANCB. 

8«.  6d.  for  Sis  kontha  and  lie.  for  TweWe  Moatha,  poat  flrae  to  aav 

Kt  of  the  Uaited  Kiagdom.  For  the  Uaited  Statea,  13a.,  or  adol. 
.  gold ;  to  France  or  Belgium.  ISa.,  or  16f.  fiOe.  ;  to  ladia  (Tii 
Briadiai),  15a.  Sd. :  to  New  Zealaad,  tbe  Cape,  the  Wett  tadiea, 
Canada,  Nora  Scotia,  Natal,  or  aay  of  the  Aaitralian  Coloaiea,  ISa. 

Tho  remittaace  ahaald  ba  made  by  Poat  Office  Order.  Back  aum- 
bera  caaaot  be  aeat  out  of  tbe  United  Kiagdom  by  the  ordlaary 
newspaper  poat,  bat  mnat  be  remitted  for  at  the  rate  of  Id.  each  t» 
cover  extra  poetage. 

Meesra.  Jaxaa  W.  Qvacir  and  Co.,  of  9U.  Cheataai-etreet,  Phila- 
delphia, are  authoriaed  to  reeeive  aabaeriptioaa  for  the  Uaited  Stataa 
for  the  ENGLISH  MECHANIC,  at  the  rate  of  Sdola.  Tie.  gold,  or 
Thlrteea  ShiUlaga  per  aanum.  poat  free.  Thecoplea  will  be  forwarded 
direct  by  mail  from  tbe  publiahing  office  ia  Loadon.  All  aubacrip- 
tiona  will  cemmeane  with  the  number  firat  iaaued  after  the  receiptor 
the  aubacrLptiea.  If  back  aumbera  are  required  to  complete  volumea, 
they  maat  ba  paid  fbr  at  tho  rate  of  3d.  each  copy,  to  cover  extra 
poatago. 

Vola.  XXIV.,  XXX.,  XXXII..  XXXVT-  XXXIX.  XL.,  XLII., 
XLin,  xLlV.,  XLV.,  XLVI.,  XLVIII,  XLIX.,  L.,  LL, 
Lll.,  aad  LIU.,  donad  ia  cloth,  Ta.  each.    Poat  free,  7t.  »d. 

AU  the  other  bound  volamea  are  out  of  print.  Subacribera  would 
do  well  to  order  volamea  aa  aooa  aa  ponible  after  the  coadnaloa  of 
each  half-yearly  volume  ia  February  aad  Auguat,  aa  oalv  a  United 
number  are  bonad  up.  aad  theae  aooa  run  oat  of  priat.  Moat  of  oar 
back  aumbera  eaa  be  had  aiagly.  price  2d.  each,  throagh  aay  book- 
■eller  or  aewaageat,  or  S^d.  each,  poat  free  from  the  office  (Axeept 
ladax  aambara,  which  are  Sd.  each,  or  poat  frea,  S^d.) 

ladexea  to  Vol.  XLIX.,  aad  tn  aubaequeat  vala.,  Sd.  aaeh,  or  poat 
free  S4d.    Caaea  for  blading,  la.  6d.  each. 


Ko11ow»7'b    Ointment.  —  Oo  where  70U  maj, 

pereoaa  will  be  Ibuad  wbo  have  a  ready  word  of  praiae  for  thia  Oint- 
meat  For  ehapa,  ehafea.  aealdi,  bruiaea,  aad  apraiai,  it  ia  aa  iavalu- 
able  remedy-  for  bad  lega.  bad  breaata,  aad  pUea,  it  may  be 
ooaSdeaUy  relied  apoa  for  effecting  a  aoaad  aad  permaaeat  cure. 


OTTB   EXCHAVOB   OOLTTBOr. 


I%$  §hara$  fir  JSxchangi  ybtictt  U  id.  fir  thsfint 
%i*99rdttmdU.fir0vmyntoo0sdmgSwfrd». 

Wanted,  to  exchange  small  Donkey  Pump,  with  fin. 
ram,  ealUble  for  amall  boDar,  for  emalkat  aUe  lnaplrator.^Patca» 
HamptoB  Wick.  ^  .  -...,«_ 

ISliA.  oxeellsnt  OUm  BpacnlUBl.  1^.  thidL 
earaeScdge,  uaallvered.  Trial.  Olnra.— T.  W.  B.  Willi  7,  Old 
Rail,  Broeeley,  Shropahire. 

Tho  Ohonloa-straet  Bzohanve  offers  best  value 

ia  caah  or  iaatrumeau  for  aeieatific  appllaacea  aad  toola  of  all  klada. 
—CATLiLTai,  Cheaiea-atratt. 
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Sew  BdiflwanXjampVi  brasn  holders,  switches,  &c., 

•ofht,  ruh  or  •tcbkiiffc.— G.  Bowaok,  93,  PrMd-atreet,  London,  W 

I  haye  in  addition  to  a  complete  set  of  '*  Bnffllsli 

>lstiU4niCf,"  a  q^iu.atity  of  the  tmrXj  numbvr*.  about  Icwt.  Some 
volume*  complete.    What  offers  ?— HAAria«  £a|(tBeer,  Jerwj. 

TeleflCOpB«   Bqnatorial,    Bin.  aperture,   by   Bir 

UowAfd  Orubb,  finder,  nilrer  circle*,  Orivins  clock,  pocition  circle, 
•«Uw  motloDt,  els  cjepiecea,  illumination,  micrometer,  photometer. 
ExcUtage  offers.— Below. 

TaleflOOpe*  Squatorlal,  Sin.  aperture,  br  Co^ke  of 

Tork,  finder,  pritmatic,  illurainatioa,T  lilver  circles,  sww  motions, 
drIviBK  dock,  five  eyepieces,  and  accessories,  complete.  Eschasge 
offers.— Balow. 

Telesoope,  Bquatorlal.  4}in.  aperture,  by  Alyan 

Clark,  equator  tally  mounted  by  Cooke,  finder,  ffuametil  circles, 
T^raier*.  sad  mteroscopea,  slow  motions,  four  eyepieces.  ExchaaKs 
offers. — Below. 

Telescope.  Equatorial,  6iin.  reflector,  by  Home 

and  TbomthwaitSi  London,  hour  and  declination  cirneii,  slow 
motions,  clamps,  finder,  six  eyepieces,  Barlows,  solar,  diagonal,  &c.— 
Below. 

Telescope,  Sin.,  refractor,  Unifller  Micrometer,  by 

Grubb  ;  Wed^e  Photometer,  by  Hilger,  %lo  f  ,  Bleotrie  Hand  Lamp, 
two  Cameras,  pair  Telephone*,  Astronomical  Diagrams.— Below. 

Vloroecope,  Binocular,  lar^e.'  by  Oronch,  mag- 
nificent iastrument;  also  Monocular  by  Powell  and  Lealaad.  Bx- 
ctuunfft  offers.— Apply  Box  30,  Post  OtBce,  Lirersedge.    List  3  stamps. 

Two  new  Lixaeliffht  Jets  for  dissolTing  riew  ap- 
paratus ;  also  6  pair  of  Skates,  complete.  What  offers  ?  Exchange.  — 
bwioe,  SS,  Drnnuaond^road,  Bermondssy,  London. 

Photo.  Kit.— Fallowfleld'8    81    by  6}  camera,   all 

<movemsnts,  six  backs,  brass  bound,  R.R.  lens,  tripod,  Ac.  Cost 
orer  £20.    Exchange  Lathe. — See  below. 

Lathe  Wanted,  6in.  centre,  lelf-aeting,  sliding,  sur- 
facing, screw-cuttinir  Lathe,  with  all  change  wheels,  chucks,  rests, 
dke.    Will  exchange  Pnoro.  Kit.— Below. 

Printing  Press   Wanted,  complete  with  type,  chafes. 

ftc.  Model  JtimpUsiimiu  or  other  good  make.  ExcbAoge.  See 
above. — 24,  Wakefield- road,  Dewsbury. 

Inatantaneotis  Drop   Shutter,  to  fit  hood  to 

2)io  .  pnenmatie  release.  Exchaace  for  fitted  (or  partly  so)  Castings 
small  Dynamo.— W.  JAxtEsosr,  7,  Orangefield,  iSreeaock. 

Flour  Sresslns'  (Smith's  purifier),   cost  £70  in 

Michigan,  U. 8. A.,  Tery  UtUe  used,  Urt.  long,  4/t  6ia.  wide.  Sft.  6ia. 
high,  exhaust  fan  oa  top,  all  complete.  Exchange  for  good  make, 
new  or  secoad*baad  Lathe,  7in.  centre,  Vid.  bed,  complete,  slidiaff, 
snrfsciag,  and  screw -cutting. — D.  Wuxtshoi'se,  Stephenson -street, 
VTolverhamptoa. 

Batteries  for  lighting  motors,   Ac,   two  six-cell 

Werraerscb  sets,  quite  new,  plate*  7in.  by  ^la.,  two  ziacs,  and  one 
carbon  per  cell,  with  patent  depolariscr,  filling  sad  emptying  coa- 
neetipaa,  fte.  One  aet  runs  four  8c  p.  lamps  18  hour*  with  one 
charge.    Cost  £7  per  set. 

Lamps. —Six  8c.p.    14-Tolt    lamps.     Suitable   for 

above  batteries.  Wanted  good  Lathe  Instruments  or  Tools.— Par- 
ticulars Hi;rT09,  399,  Oxford-street,  W. 

Slectrlo-motor  for  phonograph  (Oillett's),  lamin- 
ated and  cogged  armature,  polished  fields,  terminals,  pUlars,  bed- 
plate, Ac.,  silrer-plated,  beautifully  fiaished.  works  with  oae  cell. 
Bxcbaage  to  value  £2.  lib.  Wire,  28  s.s.c.  Exchange  to  value  2s.  fid. 
—'.Ail,  Victoria-street,  Radcltffe,  Manchester. 

Self-acting  hand  Bench  Drilling'  Kaohine.  7iin. 

Uthe,  7ft.  bed,  value  £30.  Wanted,  Photographic  or  Ltntcrn  ex- 
change.—HxNnT  KiLBUAX,  West  House,  Bishop  Auckland. 

One-horse  horliontal  hi^h  speed  Engrinei  new,  steel 

ftttings,  made  by  practical  eagiaeer.  Bxohaaite  for  diamond  frame 
tiafety.    Offers.— Fkkdk.  Povntbx,  Eton  College,  Windsor. 

I«athet  4in.  centre,  3ft.  iron  bed,  standards,  treadle, 

•jpecil  driving  wheel,  six  chucks,  good  condition.  Exchange  Safely. 
Offers.— PasoK.  PoTMTin,  Bton  College. 

A  fine  Stereosoopio  Camera,  with  twin  lenses,  by 

Dal^meyer,  dark  slides,  and  Browniag's  Electro-Magnetic  Machine.— 
W.,  48,  Boashaw  Manor -road,  Tbonatoa  Heath,  Surrey. 

Morriss's    Patent    Tube    for    carbine,    with   90 

cartridgea.  Exchange  sm«ll  Electro-Motor.  **  Treatise  oa  Vahe- 
Gear."    Wanted  Electrical  Works.— Caeltom,  Barracks,  Hyde  Park. 

Wimshurst    Ooila,    Bells,   Cells,   and    Electrical 

Goods  Exchange  for  Gentleman's  Clothes,  height  6ft.  8in.,  chest 
lOln.— Smn,  651,  Bolton-rond,  Bradford,  Yorki. 

Lathe  Head.  6in.  centre,  eany  rtmning,  beantifally 

ilnwhed  flywheel,  Vila,  diameter,  51b.  suit  model,  value  4*. 
Exchftage.— RoooHs,  24,  Lattmer-strert,  Sheffield. 

Bet  of  Model  Encrine  Oastinsrs,  t  by  9,  hori- 

lootal  slide-vahre.  cjrliader  bored,  st«am  ports  maJe,  value  7s.  6d. 
What  exchange  oners  ?— HAnitis,  East-street,  Crediton. 

Xlcroaoope,  in  mahogany  case,  cost  9s.  6d«    What 

•sehanga  offers  ?— Uannis,  East-street,  Croditon. 

Qun*  double  barrel,  mnzile  loader,  good  condition, 

maker  Perrin  and  Son.  Will  exchange  for  aaythiag  of  household 
nsc— J.  Thoxhb,  4,  Oraage-place,  Lower-road,  Kotherblthe. 

Splendid  Horixontal  Engine,  with  governors  in 

thorough  work iag  order,  eyliader  1}  by  2).  Exchaage  T.atbe.  Boiler, 
or  Safety  .—Send  full  particulars  to  UvTHBaronu,  Westfleld,  Wokiog. 

Silver  Bng'ish  Iiever  Watoh»  nearly  new,  in  per- 
fect order.  Will  exebanffe  for  Cuttriss'  Elec tro- Motor .—W.  H.  JacK- 
dON,  64,  Xorion-itreet,  Grantham. 

Wanted,  Gas  Bags,  Cylinders,  or  Carpenter's  Tools. 

Exchange  Mew's  Ci4>THi]ro  aad  cash.— JoiMta,  0,  Orove-place, 
Ealing,  W.    No  cardn. 

I<%the  Head.  4|  centre,  well  fitted.    What  offers  t— 

M  DAT,  ftS,  Driffield- road.  Old  Ford,  London. 

Propellers  (pair),  well  suited  for  large  models,  6) 

and  6m.  dia ,  with  3in.  blades,  mounted  on  metal  stands.  Offers.— 
-G.  BaiLCT,  P.O.  Cottages,  Wrecelesham,  Paraham. 

Wanted,  horizontal  slide-yalTe  Cylinder,  lin.  bore,  2| 

stroke,  fiaished  with  valve,  pistoa  aad  rods  included.  Exchange.— 
Address,  U.  Baitxr,  P.O.  Cottages,  Wrecelesham,  Famham. 

Jodson's  Bleotrical   Watoh    Indicator  and 

SFxaiT  Lsitr  eombiacd.  coat  yis ,  in  working  order.  Exchaage.  Also 
am  two  Vole,  of  »  Work,"  nabouad.  Waatod  •*  Amateur  Work."— 
BicufcEosoN,  157,  Normaatoa-road,  Derby. 

Phonograph.  Bleotro-Kotor,  splendidly  finished. 

bonad  aad  uobnuad  Vols.  Enousn  MxiBAMtc,  large  Iadu-*tioa  Coil 
aad  Vacuum  Tube  Rotator.  Offers.— 4,  Oak -street,  Radcliff',  aear 
Manchester. 

One-man  Biaohopp  Oas-EnffinSi  perfect  order.    Ez- 

chaare  offers.  Wanted,  back-geared  Lathe  or  Drilliag  Maehlas. — 17, 
Pitlaie-bridge,  E.  Croydon. 

Kortisingr  Machine,  by  Bynolda,  with  chisel,  com- 

jtlctc.    Waatad,  Shaper,  &c.— As  above. 

Wanted,  Books  on  tfodd-Engine  Making  and  Lathe- 

-*ori;  also  Screw-plate,  with  Ups.— H.  Pabsoxs,  Midlaad-road, 
Nuaeatdn. 

Pair  of  Lathe  Heads,  6in   centre.  bacV  gear,  face 

pUtF.  4-jaw  chuck,  tools,  ftc.  Exchange.— Jaxu  Ukdxxwoob, 
r.eightOB  Buua'd. 


Front  steering    Tricycle,   ball    bearings.   Electric 

A larnm  Clock  aad  bell,  complete  i  4  years'  "Mxcb«,mil";  Booth's 
Picture-Fram«  Makiog  Apparatus.  Exchaage  Lathe.  Offers. — 
BxBsuiT,  Horsemoor-green,  Langley,  Slough. 

Wanted,  Dynamo,  100  to  850 1  ec,  or  Castinss,  Sto 

Biunial,  Triuaial,  or  otfcrs.  Excbanire  mahogany  Stereo  Camera, 
changing  box,  and  slide.— Eowano  Bocxdt,  Kendal. 

Hot- water  Kitchen  Boiler  for  fixing  in  fireplace, 

3s.  Sd. ;  best  Boiler  Plate,  equal  new.  Sketch.  Particulars  stamp. 
Exchange. — W.  Sxitv,  Biisten-road,  Wolverhampton. 

Hand  Planing:  Kaohine.     Will  exchange  for 

Electrical  Instrnmeate  to  £9  value,  or  part  exchaage  aad  part  caah.- 
FaeSK.  CooKB,  'iO,  Orchard- terrace,  Fawcett,  Sonthsea. 

Pulvermacher's  Ohain  Kagneto-Kaohine. 

for  three  oeraoas,  out  of  repair ;  galvaaometers,  batterlrs,  electrical 
gear.  Exchange.  Large  tank  preferred,  good  condition.- A.  Kivo, 
Sheemess. 

Two  volumes  of  "  Work,"  first  and  second,  good  con- 
dition.   Exchange  to  value  6s.— A.  Kimo,  Sheemess. 

Good  toned  Violin  and  accessories.    Also  splendid 

induction  coil,  oo  roadeeser.  Exchange  lathe  parte  or  tools  to  value. 
— W.,  9,  North  Kent-terrace,  Woolwich. 

Will  exchange  plated  Kaval  Telescope  for  good 

Sextant,  with  cash  if  required. — LiTcnxa,  Wind-street  Swansea. 

Foot  LathOt  6in.  centre,  few  tools.    Exchange  for 

plumber's  pip*  vice,  stocks  and  dies,  gas  thread.— SraaLU,  33, 
Market-place,  Driffield. 

"Amateur    Mechanics."    Vol.    I.,    Haslnck; 

*<  Bourne's  Steam  Enftne,"  "  Carry's  Railway  Appliances."  •'  EUctrn- 
Metallurgy."  by  Watt.  Offers.  Exchaage  parallel  vice.— J.  W. 
DB4a,  Baldock. 

Seven  years'  nine  months'  "  Uecbanics  "  to  July 

last,  nnbouad  LeaviuK.  Exchaage  for  wateh  or  chaia.— G.  Wbst, 
B,  Beaalow,  Hitchia,  Herte. 

Exchange  pair  Horizontal  En^nes,  a|  by  6,  well 

fitted,  for  pair  Laon<*h  Kngines,  3  by  1,  or  small  compouad  — £.,  26, 
Cleveland -gardens,  Barnes. 

2^   Compound    Slide-rest«    Goffering  Iffachine, 

Frrrzing  Macniae,  Kent's,  Glass  Lecture  Pump,  l^ia.  bore  Offers, 
photographic  preferred.— W.  DaMToir,  B3,  Gaisford -street,  N.W. 

Wanted,  to  exchange  a  1-1-plate  set  of  latast  pattern 

PnnTo  AmaaTf*— Camera,  cloeiag  up  to  2ia.,  9  by  7  reetilioear  leas, 
and  S-fold  tripod — for  3)  or  4iB.  back-grared   Lathe,  with  chucks  aad 
tools  complete.— Addr<>4s,  G.  Ltovs,  10,  Somerset-street,  Portmaa- 
•quare. 

Exchange  double  m%rble  top  Washstand*  valae  30e., 

for  quantity  of  Gas  Barrel  or  Fittings,  or  Tube  Cutter. — Pia.Troao, 
High-street,  Hanwell. 

SOO  Organ  Pipes*  powerful  five-octave  Harmonium, 

3-stijp  portable  ditto,  for  any  Scieatiflc  Instrnmeau,  cheap.— A. 
CarLATsr,  Science  Depot. 

Model  Porce  Pump,  \  plunger,  suit  horisontal 

eneiae,  quite  new,  brass,  value  10«. ;  Steam  Gauge,  Sin.  dial,  to 
ISOIb.,  value  10s.— MaariM.    Stamp  for  details. 

Batohet  Brace,  good,  value  12«. ;  l^-stroke  Cylinder 

with  steam  block,  value  4s. ;  Stock  and  Dies,  |  aad  |,  value  lOi.- 
Maxtik. 

Exchange  Above,  together  or  separately,  for  Bench 

Lathe  or  good  Optical  Lantero,  must  b«  cood.  Stamp  for  details,  or 
call.— W.  MAttTiii,  75,  East-road,  West  Ham. 


THE    BrgPEfflTT    SALE    OOLinni. 

Adv^timnmU  are  inserted  m  thie  column  at  the 
raielqf  6d,  /or  the  Hret  16  «Mr<ff,  aind  6d,for  every 
meeeeding  8  iffordt. 

JKtm  mnitnled  Mm  list  of  Sorews»  Bolts  and 

Sovi  for  Modal  Work,  drawn  to  actual  aiia,  laat  •«  racalpt  cf  stamp. 
— Moaau  Coaix,  US,  Klrkgata,  Laada. 

Millar's  Blectrlo  Depot,  14,  Deansgate,  Kanr 

eheeter.— Beat  of  arcrythlac  sleotrical.    Laiv*  stook.    Low  prioaa. 
Catalognai  U. 


and  DlTldlnc  to  11  taMhas  tta> 

laiv.lB  IrraM  aaly.— <!&■••«  BoUada-atraat,  Hnaalat.  Loads 

Manchester  Bleotrioal  Stores.— Bkstlst  aad 

Co..    17,    Newton-street.     Bella,    CeU^   WlrM,   Fittings.    Best  and 

:(!''>  pest. 

Q^.   F.   Ohutter,  Bagineer,  Btnaingham,  oldest 

e«UbUahad  works  in  the  trade.    Bleetro  platmg  and  Poliahlng  PtaaU. 

DynamoSi    highest  eflloieney,  Tats,    fittings,   and 

every  requiatte  for  Platmg  aad  Polishing  all  asatals.    Bstiaaataa  ttt 

"Heat  is  Simply  an  Overflow  from  the 

EaaTB."     Peat   2d.— UtrJtr■asTl^    Cambria-atraet,     Kiag's<road, 

Fuiham. 

Mackies,  Islmited.  Sole  Manufactorera  of  IfaaUe's 

Patent  Spring  PuUeys,  70,000  in  nsc.    Berks  Iron  Works,  Reading. 

Kidney  Oomplalnts,  stone,  gxavel,  inflanmation, 

waU-road,  S. 


Boranie  ncelpt,  and  full  instructions  7  atamps.—BoTaMtc,  US,  Stock 

Brass  Kame  Plate,  9  by  4}in.,  engraved,  4b.  6d. 

Any  sise  to  order.— GiLKBs'  EMoaATiiia  Woana,  Readiag. 

Brass  Window  Plate  Manufacturer.— Any 

shape  or  style  engraved,  complete.  Lowest  prices.— Gtucas'  £m- 
oaavfivo  Weans,  Reading. 

Stencil  Piat-es  for  sack,  box,  aad  ticket  marldag. 

Brushes  and  inks.--GiLa8s'  ExoaaviMO  Woaxs,  Reading. 

Tarn  o*  Shanter  Hones.— Fine,  medium,  sharp 

jnalitiaa  ■rasor.  knife,  joiner's— Is.  3d^  Is.  fd.,  and  la.,  aoeordiac  to 
•uc,  poat  free.  Try  these  tamoas  hoaaa.— Tam  o'  SxAVTam  Hona  Co ., 
Oalmora,  Stair,  Ayrshire. 

W.     Oanninff    and    Oo.,    Eleetroplaters   aad 

oliahers,  Engineers,  aad  Material  Manufacturers,  Birmingham, 
stablished  a  century. 

Outfits  for  Oildinff.— Silver,  Nickel,  Brass,  Copper, 

and  Tmplating  ;  Blsotrotyptng.  Chemicals,  Materiala,  ttuadrias  every 
description. 

Dynamos,  latest  improvements,  FoUshiag  lathes, 

Emery  Tape  Machines,  Mopa,  Bobs,  Crocus,  Rouge,  TripoU  Csm- 
posittons,  Polisher's  Sundries.  a 

**  Practical  Instruction  on  Blectroplatinff," 

80  years'  practioal  experience.  Is.  New  Illustrated  oatalocne.  sis 
sumps.  Orvr  eighty  tUustratioas.  Several  practical  novaltiea.— 
CaMMZMO,  Birmingham. 

The  *'  Talmer  "  does  the  Best.    A  perfteted  hand 

camera.    Pamphlat,  %  stamps.— Tauox  aad  Baxaa,  Blackbara. 

Files  suitable  for  wateh  and  clockwork.    Send  Sd. 

for  Illustrated  Sheet.— S WIN naa  and  Sons,  Birmingham. 

Oycle  Balls,  crucible  steel,  4s.  per  groes ;  laxge 
quaaliUes  less.- W.  GwiMNiTT  and  C«.,  Temple  •■treat,  Wolrer- 
hiMiptoa. 


Turning  Woods.— Ebony,  boxwood,  lebn,  fitaam 

vlt«,  rosewood,    ta.    and    10*.    paroeU  ■  ssei  ted  — lUaosasLa 
Settle,  Yorks.  ' 

Pretwork  and  Oarving.— Catslogne  of  sQ  toob 

and  materials  with  1,000  Illustrations,  ed.—Hajaaaa  Baoe.,  Bettk. 


work. 


>pousse,  leather,  ploture  frsaiiag,  and  bomhraod 

List  of  tools  and  matstiala  free. — Uanosa  Bsaa.,  Settle. 

W^rite  for  Xinff,  Mendham,  and  Oc's  OriiCal] 

aaw  iLbusTuaTan  CaTauMva,  Sd.    AekaAwMgad  t»  W  finhabis 
to  amateurs.    See  Croat  page. 

•'The  Wimshurst  Maehlne,"  by  W.  P.BbbA. 

ham,  giyas  theory  of  action  aad  many  azpaitaMute.  Pail  bis^  IM^ 
Ktxa,  Majisaav,  aad  Co. 


and  GaiboB  Tnat- 

(see  f^at  page). 

Dynamo  Wire,  best  quality,  double  cotton-eovcved. 

Sample  Id.— F.  E.  HoLU>wai,  AS,  SummerHeld  craaoeati^BinaiaglMA. 


un, 


Telephones  aad  parts  of  i 

mitters.— KiMo,  Mbmokim,  aad  Co.,  Bristol 


Powerful  li-horse  Water-Motor,  new,  diitt  Isthi^ 

I7s.— Laws,  Nails  worth,  Glos. 

Model  Boiler,  rertioal  steel  tubular,  else  eiia.  br 

13) in.,  tested  to  ft*Hb  pressure,  braas  flttinn,  perfect  order,  acari; 
new,  price  17s. ;  also  a  larger  Boiler. — Lawn,  Mails  worth,  Closentcr- 
shire. 

Oculist's    Prescriptions    accurately   ezseoM. 

Bpeetacles  from  la.  per  pair.— Noanaii,  ITS,  City -road. 

1816. 

Malleable  Iron  Oastlnffs  by  our  »ew 

Clean,  sound,  and  strong  aa  atscl.- DaoirriBLO  Catriiia  < 
Sheffield. 

Microscopic— Eighteen  attractive  slides,  nitiil^ 

for  enlertaiamv  friends,  post  free,  8s.  6d.  on  approvaL— Bisii 
EaaaoB,  Framll^gham,  Suffolk. 

Astronomical  Telescopes,  Appsratos,  Btsadi, 

Racks.  Finder*,  made  to  order.— C La aasoit,  2»,  Baitlctt'sbuli^p^ 
Holborn-eircus,  London. 

Astronomical  Eyepieces,  any  power,  15i.  esdu 

Barlow  lens  to.mcreaa*  power  ofeyepiecea.  90*.— CuiaaitOM. 

Astronomical  Telescope.  'Bin.  Solomon,  oo  UUc 

staad.  75s.,   another  86s.,  equatorial  75s.,  revolving  diagoasVlV-' 

CLaaKsoM. 

Cooke  (York)  Oombined  I>iaffonal,  fonning  either 

sua  or  star  diagonal,  new,  36s.,  cost  66a. — Clarksok. 

Dollond's  Sin    Astronomical  Telescope,  flatil 

quality,  with  finder,  on  stand,  and  three  eyepieces,  £11  Uh- 
CLanKsoK. 

Troughton    and    Simms'    grand     Transit,  Sfiw 

Cirdoa,  new  eondiUon,  £16,  cost  £45,  adjusted  bj  them.— Cbatiws. 

Bquatorial  Beflector,  f4in..  Calver  was  paid  £«) 

for  it,  complete,  with  slow  moUons,  £35.— CLan&tiow. 

Astronomical  Telescopes.— 8  veral  second-bad 

Telescopes  of  various  siies.  —  CLaaatOH,  aS,  Bartlett's-baiUlaA 
Holborn-eircus,  London. 

Theodolites  and  <X<evels,    by  TrouKhton  ud 

Simms  and  others,  for  sale.    Some  lent  on  hire. — ^CLaaaaoa. 

Microscopes,  binocular  and  student's,  sevenl  bf 

Bsok,  Rosa,  Crouch ;  also  obJecUves  and  apparatus.— CL^auos. 

Brands,  Steel  Stamps.  Stencil  Platea.-CBA&  B. 

Hai.li,  63,  Paradise-street,  Liverpool. 


Monofframs,  two-letter,  9d.  per  dos.:  aim  a 

iter  for  lOs.  6d.— PaxNtNOTON,  Ponn  tain -street,  Bradford. 


Tjfpe- 

writer 

Send  portrait  and  3s.  and  have  returned  6  Oabineti» 

beautiful^  flaished  —  AariST,  14,  Grey  friars- road,  Ipswich. 

Electric  Pushes.  Bells,   and  Upplianoss  Msaa- 

facturers.— F.  E.  EuEaso:*,  4S,  Maplta-straat,  Mile-end,  LoBdea.B. 

Pretworkers,   before  ordering  elsewhere,  shwM 

sead  one  alamp  for  Illustrated  catalogue  or  wood  aad  misceUeawa* 
tools.— CoxTiaaKTai.  Toot  Darox,  7,  Boll  Ring,  Birmiaghsa. 

Mica  (Talc)  for  all  purposes.- F.  Wioows  m^  8<»'' 

10,  Tower  Hill,  and  lOS,  Minoriea,  London. 

Telescopes  for  sale.  8Jiu.  equatoreal,  «»?Pj***Tj!i 

drivlnt  clock.  5iin.  altaiimulh.  «|ia.  equatorial,   with  eif^  "W™ 
Kfraetors,  sidereal  clock.— G.  CaLvan,  Widford,  Chelmsford. 

"Practical    Dynamo    Balldlnff :    Howto 

WiwD  roa  am  OcTPOT.-'^by  Prwiertck  Walker.    Illuitrated.   8««« 
as.,  postage  l|d.— iLirra,  3.  St.  Bride-street,  B.C. 


Practical   Dynamo 

sditioa.  _     _ 

"Tables    and  Memoranda    for.  J*l«<^5[*S!i 

EMOliiaaas."  by  Frederick  Walker.    lUustrated.    Interleaved  •»« 
paper  for  notes.    Is.,  postage  Id.-lLirra,  3,  St.  Bride-street,  S.C. 

Printing  Presses  and  Type,  <««»P^^„^^ 

lOs.    Quick,  simple,  and  verj  useful.— Aoaas  BaoTHaas,  Dsveairr- 

Cheap  Rubber  Stamps.-FuU  ttaln^  Is.  ;,;JJ^ 

Is.  ed.     Warrantsd   best   work.— Wnira,  ^    Lothian-ros*.  ■" 

Organ  Metal  Pipes,  voiced  or  unvoiced,  low* 

priees.-<i.  3hi«ld,  81,  Newtoa-road,  Spark  Hill,  Dirmlagha». 

**  Model  Bnrlne  Making,"  pnc«.H  ^,  £? 

amateur  should  haye  this  book.-J.  Pococn.  Oarth,  Baagor,  i.»'— 
vonshire. 

"  Model  Engine  Making."-"  Comutendedto  ttj 


rine. 


The  directiea*  i 


attention  of  those  who  want  to  make  aa  eac 
complete."— Emolisu  Htcuaaic,  Nov.  9th,  l(t6t$. 

Mica  or  Talc  Out  for  all  purposes.    Mica  oot«b 

chlmaeys,  aw.— C.  JoHlTsoa,  140,  Charing  CroMnroad,  W  .w. 

Out  Bands    for  Lathes,   Steel  Hooks  sod  By» 

Cheapest  house.    Bend  stamp  for  eighth  edition.— Below. 

80  pages,  181   iUustxatious,   latent  ImprovrfTorf* 

Reduced    prices.  —  Lvwr,     Tool    Merchant,     »•,   ««*"»   "^ 
London,  E.  ^ 

Dynamo,  10  candles,    Ws.;   «0    candles,  «5i.;» 

candles,  3ti«.    List  I  «tamp.—D.  WaLXOw,  Hebden- bridge. 

Dynamo,  60  candles,  45a. ;   80  candles,  70s. ,  !■ 

candles,  90s. ;  300  candles,  160*.    List  1  sUmp. 

Dynamo.   Manchester    type    drum  »rm»52J'  ^ 

candlM7£l3i  400  candle^  £16  ;  5-0  candles,  £».    Lul  1  •«»«»»•• 

Dynamos  for  Hire,  and  aU  aooessories.  Wri»«  »* 

terms  to  O.  Wsltom,  Hebden- bridge. 

Dynamo  Wire  from  lid.  per  lb. ;  L»«I"  ***" 

each.    Puachiagi,  *c.  ^^ 

Arc  Lamps    (new  patenti,    100  ^^^^iJ^^ 

wards  from  SOs.-D.  Waltoh,  Etectrical  Bagineer.  Hebdia  ■*  "    ^ 

Double  Ootton-covered  Wire,  18  B.W.O.i  W'^ 

30,  3a. ;  34,  Sa.  9d.  per  lb.— Below. 

Silk-covered.  29  B.W.G.,  4».;   80,  <•.  «*•• 

5s. ;  36,  Ss. ;  10,  13«.  per  ponod.- Below. 

liamps.  Bells,    Wires,    Indicatoia,   ^M^ ,^ 

Baturies,   Medical  Coils,   Terminals,     Pushrs.  Se.-*-* 
CaaauB,  Chesham. 
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CLOCKMAKIRO. 

MANY  amateurs,  who  are  fairly  expert  in 
the  use  of  the  lathe  for  ordioary 
operations,  when  they  attempt  clockwork 
nil  in  the  small  details  of  turning  and 
polishing.  This  is  not  from  want  of  skill  on 
thoir  part,  but  mainly  from  want  of  know- 
ledge. The  object  of  this  paper  will  be  to 
pfot  such  on  the  right  road  as  far  as  is  pos- 
sible by  means  of  written  instructions. 

To  begin  with,  very  little  clockwork  can 
be  done  without  wheels  and  pinions.  These 
are  at  once  the  most  important  parts,  and 
the  greatest  stumbling-block  to  amateurs 
^erally. 

For  aU  ordinary  work,  pinions  made  from 
finion  wire  are  ^uite  good  enough,  and  are 
the  most  convenient  to  make,  the  wire  being 
{TTocurable  ia  any  size  to  suit  wheels  of  aU 
pitches.  The  general  process  of  making  a 
dock  pinion  from  a  length  of  pinion  wire, 
was  explained  in  the  articles  on  "How  to 
Construct  a  Quarter  Chiming  Clock,"  which 
^jpeared  recently  in  this  paper.  But, 
judging  from  a  number  of  lettws  from 
CQQBtructors  of  that  clock,  more  exact 
details  would  be  welcomed  by  many  readers. 

The  first  consideration  is  the  lathe.  A 
laiige  pair  of  turns  is  without  doubt  the  best ; 
bat  not  many  amateurs  possess  Uiis  useful 
tool.  Fig.  I  shows  the  arrangement  of  the 
elockmaker*8  turns.  It  is,  in  fact,  a  small 
bar  lathe,  with  steel  runners  for  centres,  and 
a  hand  rest.  It  is  grippled  in  the  vice  at  the 
bench,  and  the  operator  seats  himself  in  front 
of  it.  The  worx  is  rotated  by  means  of  a 
bow  of  cane,  or  an  umbreUa  rib,  strune  with 
either  thin  gut  or  fine  twine,  varying  in  size 
according  to  the  work  in  hand.  The  turning 
tools  are  ordinary  square  gravers,  averaging 
Itn.  to  ifVin.  square,  (uiven  into  smaS 
bandies  that  will  conveniently  rest  in  the 
palm  of  the  hand,  while  the  forefinger  rests 
upon  and  guides  the  point.  Figs.  2,  3,  and 
4  are  examples  of  the  gravers,  and  the  shape 
to  which  mev  should  be  ground.  These 
^vers  must  be  sharpened  onlv  on  the  faces, 
and  on  no  consideration  from  the  sides.  For 
roughing  down,  Fig.  2,  with  the  point 
rounded  off  and  sharpened  from  the  under- 
neath, is  the  most  sutable.  Fig  3  is  useful 
fOT  ordinary  work,  the  turning  being  done 
with  the  point  only.  Fig.  4  is  used  for 
giving  the  finishing  cuts  to  straight  arbors 
tod  square  shoulders  of  pivots.  For  cutting 
A  square  shoulder  to  receive  a  wheel  Fig.  3 
uuaed. 

To  those  used  to  ordinary  lathe-work, 
Jirning  with  a  bow  will  seem  strange  at 
first.  Gutting  can  only  be  done  on  the 
downward  stroke,  and  the  graver,  by  a 
•light  movement  of  the  wrist,  is  freed  from 
toe  work  during  the  upward  stroke. 

A  ferrule  is  fixed  to  the  work  instead  of  a 
Jjrrier.  These  ferrules  can  be  of  various 
forms  to  suit  different  kinds  of  work.  Some 
Me  adjustable  as  at  Fig.  5,  by  three  or  four 
■awB ;  others  as  at  Fig.  6,  by  a  clamping 
*n»pgement. 

Kff,  7  shows  the  manner  of  turning  with  a 
wW  between  dead- centres,  when  ferrules  are 
™d  to  the  work.  A  better,  but  rather  more 
♦Uborate  means  is  shown  in  Fig.  8.  A  is  a 
•^cially-made  runner  to  hold  the  centre  B 
J!  means  of  a  clamping  screw.  C  is  the 
«««  pulley  for  bow,  provided  with  carrier- 
•nn,  D.  In  using  this  useful  addition,  a 
^aature  lathe  dog,  as  in  Fig.  9,  is  fixed  to 
^J'wk,  and  is  in  many  respects  handier 
•**■*  a  ferrule.  Also  the  bow  may  remain 
^  the  pulley  whUe  the  work  is  removed  for 
25?*<»i-  Fig.  10  shows  arrangement 
wttsa  using  this  method. 
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The  foregoing  is  a  description  of  the 
method  of  turning  adopted  by  most  dock- 
makers  ;  but  amateurs  may  not  perhaps  care 
to  purchase  a  pair  of  turns,  though  I  should 
certainly  advise  them  to  do  so,  where  ex- 
pense is  not  a  great  object.  A  pair  of  turns 
costs  about  10s.,  though  many  a  serviceable 


pair  may  be  picked  up  in  second-hand  shops 
in  Clerkenwell  for  a  few  shillings. 

Pinions  and  pivots  can  be  turned  in  a  lathe 
in  the  ordinary  wav.  There  is  no  special 
difficulty  about  it,  out  the  resulting  work 
is  never  so  true  as  work  turned  Mtween 
dead-centree. 

A  good  way  for  the  possessor  of  a  small 
lathe  to  turn  fine  and  small  objects,  is  to 
temporarily  fix  the  mandrel  and  use  the  lathe 
as  a  large  pair  of  turns,  tuminff  between 
dead- centres  (female  centres)  witn  a  bow  as 

i'ust  described.    If  this  method  is  resorted  to 
\  should  certainly  adyise  the  making  of  the 
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carrier,    shown   in  Fig.   11,  for  the  same 

Surpose  as  that  shown  in  Fi|;.  8.  The 
imeusions  are :  spindle  ^in.  in  diam.  speeds 
lin.  and  ^in.  The  loose  pulley  is  best  made 
of  soft  steel,  the  hole  slightly  coned.  It 
may,  however,  be  made  of  brass,  but  in 
that  case  had  better  have  a  rather  longer 
bearins  surface  to  prevent  wear.  The  arm, 
or  steel,  is  tapped  m,  and  removable.  The 
spindle  or  centre  is  turned  from  good  steel 
and  hardened,  then  tempered  to  a  led  or 
brown. 


So  much  for  the  lathe  and  turning  tools. 
We  now  come  to  method  of  forming  a  pinion 
from  a  length  of  wire.  First  file  the  leaves 
through  all  round,  and  by  a  quick  motion 
snap  the  wire.  This  done,  proceed  to  file 
down  both  ends  to  a  centre,  as  in  Fig.  12. 
Having  ascertained  that  the  wire  runs  true 
(this  pinion  wire  is  verv  soft,  and  easily 
bent),  remove  it  from  the  lathe  and  hiurden.. 
To  do  this  without  distorting  it  requires 
great  care.  It  is  a  question  of  even  heating 
and  equal  cooling,  vertical  dipping  bein^ 
greatly  conducive  to  the  latter.  If  hardened 
before  removing  the  leaves,  there  is  less 
tendency  to  warp.  The  leaves  may  be  either 
broken  off,  or  filed  off.  To  break  them  off 
requires  a  little  experience,  as  the  last  one 
has  an  awkward  way  of  refusing  to  leave 
the  centre  without  undue  force.  Filing  is, 
perhaps,  safer  on  the  whole,  though  it  ia 


more  tedious,  and  does  not  improve  the  files. 
When  the  leaves  are  to  be  breken  off,  a  nick 
is  cut  aU  round  on  either  side  of  the  pinion 
proper,  and  the  leaves  broken  off  with  pliers 
while  quite  hard,  and  before  tempering. 
When  filed  off,  it  is,  of  course,  done  aftw 
tempering  to  a  full  blue. 

Whe^  this  operation  is  performed,  |>laoe 
the  stripped  pimon  in  the  lathe  to  see  if  it 
runs  true ;  if  so,  "  run  "  the  centres,  using 
a  runner,  as  in  Fig.  13,  with  a  hollow  in 
which  to  lay  end  of  pinion  arbor.  The 
method  is  shown  in  Fig,  14.  A  is  section 
of  file,  which  is  held  in  firm  contact  with 
arbor,  and  moved  forward  during  down- 
stroke  of  bow,  and  drawn  back  during  up- 
ward stroke.  Serve  both  ends  alike,  re- 
versing the  carrier  or  ferrule  for  this  purpose. 
When  'this  is  done,  place  between  centres, 
and,  taking  the  roughing*  down  graver,  pro- 
ceed to  turn  arbor  smooui  and  straight,  and 
square-up  faces  of  pinion  roughly.  Then 
take  the  pointed  graver  and  finish  pinion 
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faces  and  arbor,  and  also  rough-ont  pivots, 
finishing  the  latter  with  the  tmrd  graver,  as 
in  Fig.  Id.    The  arbors  must  taper  slightly 
where  wheel  collets  are  to  be  knocked  on. 
We  now  come  to  the  polishing.    A  fiat 
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steel  polisher  ^in.  wide  (soft  steel)  is  the 
best  lor  the  arbor.  It  has  a  grain  in  the 
direetion  of  the  cuts  of  a  file,  put  upon  its 
face  by  a  smooth  file  or  an  emery  stick.  The 
left-hand  edge,  which  goes  against  the 
pinion  fftce,  is  bevelled  off  from  the  top,  as 
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in  Pig.  16.  A  is  the  polisher,  B  the  pinion. 
This  polisher  is  charged  with  oilstone  dust 
and  oil,  and  used  as  a  file,  but  with  very 
little  pressure.  A  similar  polisher,  but 
smaller,  is  used  for  the  pivots.  The  effect 
of  the  oilstone  dust  is  to  smooth  the  work ; 
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when  this  is  done,  thoroughly  clean  the 
polisher  and  recharge  with  red- stuff  and  oil. 
Thij  is  applied  till  a  fair  polish  is  obtained, 


and  a  boxwood  polisher,  charged  with  the 
same  material  and  used  very  lightly  and 
rapidly,  completes  the  polish. 

The  safest  way  is  to  ieep  distinct  polishers 
for  oilstone  dust  and  red- stuff ,  as  the  slightest 
trace  of  the  first  mixed  with  the  red- stuff 
will  make  polishing  an  impossibility.  Fre- 
quently clean  off  and  recharge  the  polishers 
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during  the  process.  The  pinion  faces  will 
come  up  pretty  fairly  during  the  polishing  of 
the  arbors,  and  need  not  be  further  operated 
upon. 

The  process  of  turning  a  hardened  pinion 
is  not  an  easy  one,  and  there  are  thousands 
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of  cheap  clocks  made  with  soft  pinions. 
These,  however,  will  not  stand  very  many 
years'  wear ;  but  if  readers  cannot  get  on 
with  hardened  pinions,  they  had  better  turn 
them  soft.  In  this  case  red-stuff  will  not 
polish  them;   after  the  oilstone  dust,  they 
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must  be  burnished  by  means  of  a  hard  steel 
burnisher  of  the  same  shape  as  the  polisher, 
and  used  with  considerable  pressure,  the 
pivot  meanwhile  resting  upon  a  "bed,"  as 
in  Fig.  17.  This  not  only  gives  them  a  kind 
of  sham  polish,   but  hardens  the  wearing 
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surfaoe.    Clean  oil  must  be  used  to  lubricate 
the  burnisher. 

Now  to  the  pinion  itself.  An  inspection 
by  a  good  light  will  show  that  the  shape  is 
by  no  means  perfect,  nor  the  polish  between 
the  leaves  exactly  as  it  should  be.    With  a 
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little  polishing  out  they  will  run  as  they  are; 
but  being  rather  shallow,  it  does  not  take 
much  dirt  to  block  them;  also  the  imper- 
fectly formed  curves  do  not  make  a  friction- 
less  gear.  In  decent  work  they  are  filed  out 
deeper  with  a  pinion-leaf  file  (to  be  obtained 
at  tool-shops  in  Olerkenwell  and  elsewhere). 
Fi^.  18  shows  shape  of  file.  It  cuts  on 
botn  sides  and  bottom,  and,  while  deepening 


the  teeth,  files  the  sides  flat,  thus  improno^ 
the  shape  of  the  tooth  at  the  same  tims. 
After  this  filing,  they  are  polished  out  vith 
boxwood  and  oilstone  dust  and  red-stoS. 
There  are  various  arrangements  for  instmng 
straight  filing  during  the  operation  o( 
deepening ;  but  as  good  a  way  as  any  is 
to  lav  the  pinion  in  a  groove  in  a  block  of 
wood  in  the  vice,  and  trust  to  a  steady  hand. 

Brass  wheels,  after  being  crossed  out  can- 
fully  with  a  file,  are  polished  flat  with  Ayr 
stone  (Tarn  o*  Shanter  hone)  and  water,  after 
which  they  may  be  treated  with  rottenatone 
and  oil,  and  finished  with  chalk. 

The  centre  hole  in  a  wheel  fresh  from  the 
wheel- cutter  cannot  be  depended  upon  as 
the  centre  iipon  which  the  wheri  wiU  ran 
true.  All  wheels  must,  therefore,  be  centred 
from  the  points  of  the  teeth,  and  the  centre 
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holes  turned  out  to  fit  the  collets  or  pinion- 
heads,  as  the  case  may  be.  This  is  best  done 
by  chucking  a  piece  of  hard  wood  In  fiie 
lathe  and  turning  out  a  sink,  into  which  the 
wheel  is  pushed  tight.  The  points  of  teeth 
will  bind  it  sufficiently  to  turn  out  the 
centre. 

All  shoulders  to  receive  wheels  must  be 
quite  true,  and  a  shade  hollow  in  preference 
to  being  flat.  This  helps  to  bind  the  wheel. 
To  rivet  them  on,  various  shaped  punches 
may  be  used.  A  round  punch  as  large  or 
larger  than  the  hole  in  wheel,  is  in  fayonr 
witn  some.  This,  of  course,  has  a  deep  hole 
in  the  centre  to  ^ass  over  the  pivot  and 
arbor.  A  stake  with  a  graduated  row  of 
holes  is  screwed  into  the  vice,  the  pinion  ia 
passed  through  one  of  these  till  the  back  of 
collet  rests  upon  the  stake.  The  punch  is  then 
held  quite  upright,  and  tapped  lightlv, 
the  wheel  being  meanwhile  rotated  sIowlT 
by  the  fingers  to  insure  equal  riveting  aU 


round.  If  it  is  struck  more  on  one  side  than 
another,  it  will  not  run  true,  and  no  sub- 
sei^uent  manipulation  will  make  it  true. 
This  form  of  punch  is,  perhaps,  as  good  as 
any  for  riveting  wheels  on  to  brass  collets, 
but  for  affixing  them  to  pinion-heads  direot, 
as  many  are  done,  a  semicircular  punch 
is  to  be  preferred,  or  even  a  small  round 
punch  applied  separately  to  each  pinion  leaf. 
In  turning  pinion-heads  to  receive  wheek, 
the  face  of  pinion  head  to  be  riveted  over 
miist  be  turned  hollow,  the  bottom  of  hollow 
to  be  level  with  the  wheel  when  plaoed  upon 
the  shoulder  made  to  receive  it.  The  ends 
of  pinion  leaves  should  stand  up  as  a  circular 
row  of  so  many  points,  and  in  rivetiQg  on, 
each  point  must  be  punched  outwards  into 
the  brass  of  the  wheel  slightly,  and  the  whole 
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then  turned  off  fluah  for  appearance  sake, 
taking  oare  at  the  same  time  not  to  turn  off 
too  muck  and  so  weaken  the  hold  upon 
wheel. 

In  a  suhsequent  paper  I  may,  with  the 
Editor's  permission »  describe  tiie  process  of 
making  lantern  pinions  accurately,  as  ^ese 
aeexa  to  be  in  great  favour  with  many 
readers.  Also  how  to  cut  brass  wheels  for 
dooks  and  similar  work  by  means  of  an 
inangement  to  be  fixed  temporarily  to  the 
ilide-rest  of  an  ordinary  lathe,  and  with  fly 
catters,  easily  made  by  nand  for  any  shape 
and  sLse  of  tooth. 


TSACTICAL  MICR0800PT  FOB 
8TTOEHT8.-Vn. 

By  Fbxdsbigk  Datis,  B.Sc. 

IN  reviewing  the  veast-plant,  we  found  each 
individual  cell  obtained  its  nonriBhinent  by 
the  ^roce88  known  as  intoMUBception.  We  shall 
iaii  m  plants  of  the  higher  groups  that  they  also 
obtain  their  nouriahment  in  the  same  way.  The 
fonni  of  cells  known  aa  prosenchyma  conaiflt 
merely  of  modified  parenchyma — tliat  is,  by  ex- 
ternal preeaure  they  become  elongated  and  over- 
kD  one  another,  whilst  in  parenchyma  they  exist 
floe  by  aide,  and  although  of  varying  ahapes, 
eoeh  aa  elliptical,  polygonal,  and  oval,  they  are 
«aentially  the  aame.  We  have  ao  -  called 
"leoondtfy  depoaita  *'  fdrmed  in  these  cella,  and 
it  IB  our  intention  in  the  present  chapter  to 
maine  these  deposita. 

Sdefenchyma  would  appear  to  be  an  inter- 
Biediate  state  of  transition  from  parenchyma  to 


A,  Tabolar  cell ;  B,  Fusiform  Bast  fibre. 


pnamebyma,  aa  we  found  in  examining  the 
ttetion  of  the  fern-stem.  The  abape  of  the  oeU 
iiiffected  not  only  by  preasure,  but  also  by  its 
■erinnatio  or  growing  power — ^that  ia  in  many 
oMei  we  find  certain  parte  of  the  cell-wall  will 
develop  more  than  othera ;  for  inatance,  if  the 
tv»  enda  grow  moM  rapidly  than  the  aides,  we 
dall  get  the  elliptical  form  of  cell,  and  then 
Irom  this,  by  further  growth,  the  faaif orm  or 
yindle-ahaped  oelL  Secondary  depoaita  are 
vmed  in  the  same  way,  with  the  exception  that, 
kplaoeof  the  growth  taking  place  regularly  in 
t^  cell,  we  find  it  to  confine  its  merismatic 
(owen  to  certain  patches  of  the  cell-wall :  we 
tHoi  get  the  form  of  cells  known  as  apiraL  A  very 
|ood  example  for  the  microecopiat  to  examine  for 
tUi  form  of  cell  would  be  any  spedea  of  Opuntia, 
•I  we  find  in  theae  planta  well-defined  spiral 
jaada  ue  developed.  Annular  cells  are  well  seen 
iaalffloet  any  plant. 

Korilorm,  or  wall-ahaped  cells,  may  be  ob« 

*Bved  in  the  transverse  section  of  the  exogenoua 

<^  the    portion   deacribed   as   the  medulla 

<wk  tnd  raya  ahowing  them  to  advantage. 

,  B  may  be  weU  to  mention  that  plant-lSe  con- 

artiBg  entirely  of  parenchymatous  cells  or  tissue 

ii  termed  a  cellular  plant,  and  to  this  division 

aa  the  lower  forms  of  plant-life  belong,  such  as 

thelsBgi^thallophytes,  and  lichens;  whilst  those 

PJiMBed  of  proeenchymatous  cells  and  tissue  in 

^WQu  to  parenchyma   are  termed   vascular 

Jhats,  and  under  this  heading  aU  the  higher 

■*tt  of  vegetable  structure  are  placed— as,  for 

^^uapie,  the  exogenous  and  endogenous  struc- 

^w  previously  described.     We   have   a  very 

f^tnitance  of   the  merismatic  cells  in  the 

^nnm  of  the  exogen,  and  an  equally  good 

2|tnoe  of  permanent  tisf  ue  in  the  hard  wood  or 

^^■Qe&  of  the  aame  formation.    Diao*be(uing 

^  tte  formed  from  pitted  cells  chiefly  by,  in 

wiat  iattance,   the  unequal   deposits,  and 


secondly  by  a  partial  separation  of  the  cell-wall, 
thus  forming  a  kind  of  circular  disc,  from  which 
they  take  ttieir  name.  This  form  of  cell  is 
largely  met  with  in  the  Coniferse,  frequenUy  in 
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G,  SteUate  oeUs;  'D,  Ellintioal  oeU ;  E,  Polyhedral 

the  Gymnospermia,  and  less  frequently  in  the 
Phanerogamia. 

Vessels  are  formed  by  a  combination  of  vesi- 
cular cells — that  is,  by  the  partial  or  entire 
breaking  down  of  the  cell-walls,  the  union  of  the 
cells  thus  taking  place.  The  sieve  tubes  pre- 
viously examined  in  the  section  of  the  exogenous 


F,  Spiral  cell  from  Opuntia ;  G,  Annular  cell. 

stem  conaiat  of  cella  in  which  the  walls  are  per- 
forated, that  ia  not  entirely  absorbed,  giving  the 
cell-wall  the  appearance  of  an  ordinary  sieve. 
These  cella,  when  placed  one  above  another,  form 
the  sieve  tube  or  beat  veasels.  In  bast  fibres  we 
have  the  cell-walls  so  intimately  coalesced  that 
even  under  the  |th  power  we  are  unable  to  dis- 
tinguish their   union.    It  will  be   understood, 
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H,  Tetrshedral  cells. 


therefore,  the  bast  fibres  or  bast  tubes  differ 
in  this  respect  from  the  bast  vessels  or  sieve 
tubes. 

Baat  fibres  are  generally  longer  and  more 
pointed  than  bast  vesaela.  We  have  intimately 
acquainted  with  sieve  tubea  other  veaaela  termed 
latidferous   vessels;    these  contain  a  nutrient 


7 

If  Section  showing  latictfarous  vessels. 

fluid  called  latex.  These  vessels  branch  and 
ramify  to  &n  immense  extent,  canying  the  latex 
for  the  purpose  of  nourishing  the  surrounding 
tissues. 


Vesicular  vessels  are  of  a  similar  type,  but  in 
addition  to  containing  latex,  they  are  possessed 
of  adcular  crystals,  generally  in  bundles.  The 
student  should  examine  every  form  of  plant 
life  he  may  come  in  contact  with,  and  not  be 
satisfied  until  he  has  exhausted  its  structure  by 
means  of  the  microscope. 

In  cutting  sections,  a  little  difficulty  may  at 
first  arise,  owing  to  the  fact  of  not  being  able  to 
cut  the  section  thin  enough.  This,  with  practice, 
will  be  overcome  if  the  object  be  properly  im- 
bedded, as  described  in  a  previous  chapter,  and  a 
sharp  razor  or  scalpel  be  employed  for  the 
cuttmg.  Should  the  student,  however,  not  suc- 
ceed to  his  satisfaction,  he  may  have  recourse  to 
the  instrument  known  as  the  microtome.  Tlus 
maybe  purchased  at  any  optician's  for  about  10s., 
and  with  it  a  section  of  any  degree  of  thickness 
or  thinness  may  easily  be  cut. 

In  spelling  of  the  starches,  I  referred  to  the 
various  sizes ;  but  I  did  not  explain  how  the  sizes 
might  be  calculated  and  ascertained.  The  student 
may  do  this  by  means  of  the  micrometer.  There 
are  several  forms — the  stage  micrometer  is,  how- 
ever, the  best  for  student  purposes.  The  in- 
strument consists  of  a  glass  slide  ruled  with 
lines  at  diatancea  correaponding  to  the  one- 
hundredth  and  one -thousandth  part  of  an  inch 
respectively,  and  1^  carefully  adjusting  the 
object  to  the  division  or  lines,  its  size  is  sscer- 
tained.  Another  plan  is  to  place  the  camera 
lucida  ilpon  the  eyepiece,  and  sketch  the  object 
in  the  ordinary  manner.  Then  remove  the 
object  from  the  stage  of  the  instrument,  substi- 
tute the  stage  micrometer,  and  aketoh  the  linea 
as  seen  upon  the  drawing  of  the  object.  The 
lines  being  one-hundredth  of  an  inch  apart,  it  is 
evident,  u  the  one-hundredth  line  corresponds 
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with  an  inch,  the  object  must  be  magnified  one 
hundred  diameters. 

The  camera  lucida  is  an  instrument  for  reflect- 
ing the  object  in  such  a  manner  that  the  student 
may  draw  most  exactly  the  form  of  any  object  as 
seen  beneath  the  object-glass.  I  shall  not 
explain  its  construction  here,  because  it  comes 
entirely  under  the  study  of  Optics ;  the  student, 
however,  must  not  be  disappointed  if  his  first 
attempts  are  complete  failures.  In  sketching 
with  its  aid,  the  eye  must  be  ao  arranged  that 
one-half  of  the  pupil  is  directed  upon  the  priam, 
whilst  the  other  half  is  directed  to  the  paper 
upon  which  the  sketch  is  to  be  made.  It  fre- 
quently happens  also  the  point  of  the  pencil  used 
for  sketching  gets  in  the  way,  and  a  rearrange- 
ment of  light  is  necessary.  By  practice,  and 
practice  only,  are  these  difficulties  overcome. 


PITTIHO.— IX. 


I  FEEL  a  slight  difficulty  in  selecting  suitable 
examples  of  lining  out  Jobs  are  so  numerous 
and  varied  that  it  is  impossible  to  comprise  all 
that  should  be  said  on  the  subject  in  a  few  pages. 
Still,  I  will  crowd  all  I  can  into  the  space 
available. 

Fig.  57  is  a  comparatively  simple  example, 
typioil  of  a  large  number  of  cases  that  occur  in 
practice.  The  type  is  that  of  the  side  frame, 
cheek,  or  standard,  with  bearings  for  shafts. 
Both  right  and  left  hand  cheeks  are  nearly, 
though  not  quite,  identical  in  form.  A  ia  the 
bearing  for  a  first-motion  pinion- shaft ;  B  is  the 
bearing  for  a  shaft  that  carries  a  hoisting  barrel 
and  its  epur-wheel.  Each  of  these  bearioga  ia 
fitted  with  braasea  and  cap.  C  G  and  D  are  boaeea 
for  bolting  down  the  cheeks  to  a  truck.  E  is  a 
lug.    In  Ukb  boss  F  a  bell- crank  lever  is  pivoted 
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for  tightening  or  letting  looae  a  brake,  the 
hell-crank  lever  being  operated  with  a  pedal  or 
loot  leyer.  The  boas  G  carries  a  pin,  upon 
which  a  lever  attachment  is  pivoted.  H  H  are 
the  leaning  strips  on  the  foot.  These  are  the 
cardinal  parts  that  have  to  be  lined  out 
accurately.  I  have  roughly  shaded  these  figures 
— not  that  workshop  drawings  are  shaded,  but  in 
order  to  render  the  form  of  the  casting  perfectly 
clear  to  such  amateurs  as  cannot  resMily  grasp 
the  outlines  of  mechanical  drawings. 

The  most  important  centres  are  A  and  B  for 
the  shafts  of  the  sear  wheels.  Their  centres 
must  be  exact,  and  Doth  frames  must  be  precisely 
alike,  not  only  as  regards  centres,  but  in  respect 
of  perpendicular  heights  and  horizontal  dis- 
tances. 

Frames  of  this  general  type  are  marked  off 
differently,  according  to  their  size.  When  small, 
they  are  stood  upright  upon  the  lining-off  ^table, 
and  marked  with  the  square  and  scriber  from  the 
tablets  face.  When  hurge,  they  are  not  stood 
upon  the  table,  but  are  laid  upon  trestles,  and 
struck  out  with  straightedges,  square,  and 
trammels.  Again,  the  &oings  a  a  for  the 
brasses,  and  the  faces  of  the  bosses  F  G  are 
often  planed  off  on  the  table  of  a  planing 
machine  before  any  centres  are  lined  out. 
As  often,  however,  the  lining-off  is  performed 
befMe  the  facings  are  machined,  the  latter  being 
done  immediately  after  the  boring  with  a  broad 
facing  cutter.  The  choice  depends  on  the  practice 
of  the  shop,  or  it  is  often  regulated  by  what 
machines,  planing  or  boring,  happen  to  be  least 
pressed  with  work  at  the  time.  Whether  the 
facings  are  left  rough  or  madiined  first  of  all, 
makes  no  difference,  however,  in  the  method  of 
lining  out. 

The  fiirst  step  is  to  bridge  all  the  rough- cored 
holes,  either  with  strips  of  hard  wood  or  of  iron 
bar,  by  driven  in  firmly,  aird  to  chalk  the  faces 
of  the  bridg^e  pieces,  and  of  the  planing  strips  H. 

Bearing  in  mind  that  both  frames  are  lined 


out  simultaneously,  if  they  are  marked  while 
lying  flat  upon  trestles  they  will  be  merely  laid 
side  by  side  upon  the  trestles  If,  however,  they 
are  marked  while  standing  upright  upon  Uie 
table,  then  they  should  be  stood  with  the  bottom 
flanges  at  the  same  height,  and  both  frames 
exactly  perpendicular.  As  the  latter  plan  will 
afford  me  tne  better  opportunity  to  illustrate 
some  of  the  cardinal  methods  of  lining  out,  I 
illustrate  that. 

I  have  shown  only  one  frame  in  the  figure ; 
but  it  must  be  understood  that  the  fellow  one  is 
standing  alongside  of  it,  either  back  to  back,  or 
end  to  end,  dependent  on  circumstances. 

The  frames  may  be  stood  by  the  planing  strips 
H  of  the  bottom  flange  upon  the  table  J.  But  it 
is,  on  the  whole,  more  convenient  to  insert 
packing  blocks,  E,  of,  say,  l^in.  or  2in.  in 
thickness  underneath,  because  then  the  scriber 
point  can  operate  better  on  tb€  facings,  and 
dimensions  can  be  trammelled  up  better  from 
ti^ese  facings  thui  if  the  strips  rested  directly 
upon  the  table. 

The  frames  will  have  to  be  packed  up  per- 
pendicularly, trial  being  made  with  the  Uade  of 
a  long  square  whose  stock  rests  upon  the  table. 
The  plade  may  be  tried  against  the  edges  of  the 
flanges  c  c,  or  measurement  can  be  taken  from 
the  blade  to  the  plated  portion  d  of  the  frame. 
As  the  under  face  of  the  flange  is  rough  and 
uneven,  it  will  probably  be  necessary  to  insert 
thin  iron  or  wooden  wedges  between  the  packing 
pieces  E  and  tiie  casting,  in  oider  to  throw  it 
into  a  quite  perpendicular  position,  and  to  keep 
it  steady  in  that  position.  If  wedges  are  too 
thick,  small  cuttings  of  thin  sheet  zinc,  tin, 
brass,  or  paper  are  inserted  where  required. 

It  is  as  well  to  set  the  frames  with  their  faces, 
or  the  edge  of  the  bottom  flange  or  foot,  just  over 
one  of  the  longitudinal  lines  scribed  upoo  the 
face  of  the  marlon^-off  table. 

The  hames  being  set  perpendicularly  and 
steadily,  the  next  tmng  to  be  cone  is  to  mark 


faintly  the  centres  of  the  wred  holes  for  the 
bearings  A  and  B.  I  say  faintly,  becaoie 
it  is  very  unlikely  that  these  will  be  quite 
identical  with  the  centres  of  the  wheels.  Next 
set  a  trammel  to  the  wheel  centres  L,  which 
should  be  taken,  not  from  the  drawing,  but  frcm 
the  wheels  themselves,  when  their  teeth  are  pot 
into  the  right  depth  for  gearing.  Also,  it  is  the 
practice  in  most  cases  to  make  use  of  faei  tnun- 
mels  for  such  centres,  in  preference  to  the 
regular  trammels  with  movable  heads.  There  is 
the  risk  of  the  movable  heads  becoming  slack, 
and  shifting  on  the  rod ;  and,  further,  they  are 
not  a  permanent  record  of  work  done.  A 
trammel  is  therefore  usually  made  of  round  rod, 
M  in  the  figure,  and  kept  in  the  shop  with  the 
templets.  This  is  now  tried  upon  the  centres  of 
the  cored  holes  A  and  B,  and  as  its  centres  pro- 
bably do  not  correspond  with  those,  the  question 
of  how  to  average  these  centres  has  to  be  con- 
sidered. 

The  centres  of  the  cored  holes  may  be  nearer 
or  farther  apart  than  the  wheel  centrea,  and  then 
the  usual  pba  is  to  divide  the  difference  equally 
between  Uie  two  bearings  Sometimes,  how- 
ever, ttie  oored  holes  may  happen  to  be  so  much 
out  of  truth  that  they  cannot  be  made  to  machine 
up  upon  one  side,  ana  the  h<des  may  have  to  be 
borea  larger  than  was  originaUy  intended,  and 
new  brasses  may  have  to  be  inade  coirespond- 
ingly  larger  upon  the  outside.  But  this,  of 
course,  is  excessive  inaccuracy.  It  is,  however, 
good  practice  to  leave  more  than  the  aversga 
machining  allowance  in  the  bottoms  ^«  of  the 
cored   holes,    say  Ain.,  or  even  Jin.,  instead 

of  iin. 

Then,  further,  there  is  another  matter  that 
often  has  to  be  considered.  In  many  oases— this 
among  others— the  position  of  one  centre  isfixsd 
in  relation  to  some  other  portion  of  the  genw 
mechanism.  The  position  of  the  bearing  A  is 
fixed  absolutely,  both  in  the  vertical  height  N 
and  horizontal  plane,  O.    Hence  all  the  adjosi- 
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wdI  that  mMf  ba  required  will  ba  mada  npon 
Uu  bauiog  B,  wkoae  poiilioQ  io  rslation  to  the 
poBil  toeohuum  auy  be  varied  s  little. 

Bafom,  bowerer,  UiuUlf  flonr  Uie  centres  ot 
tb>  dufte  it  ii  neoeMW7  to  setUs  the  aocnmoj 
of  the  height  N  bom  the  oeatra  of  Ato  the  toot 
of  the  Inma ;  and  the  ftllowanoe  for  mm^Tiinin  j 
nlfae  planing  atiipe  H  maybe  nutde  a  maani, 
u  it  oRen  ia,  of  raiainfr  or  loiraiing  the  oentre 
ol  Ihe  ihaft  A  in  relation  to  its  cored  hole,  in 
odar  to  aTeiage  it*  podtioo  vith  that  of  the 
ittt  B.  In  the  other,  or  horizontal  directtan  O, 
Ihe  rautre  may  be  moved  a  little  if  required, 
bacaoie  although  the  centre  of  A  mmt  cone- 
^ocd  with  that  of  the  engine-crank,  the  whole 
luiecaD  be  mOTsd  iVin.,  or  even  Jin.,  upon  ita 
Uk,  and  bolted  down  to  luit  the  petition  of  the 
amk-ahaft   withont    affecting   any    important 

HiTing  the  pomtion  of  the  oestrea  and  the  haae 
d  Oa  foot  fln&IW  aattled,  the  marking  off  wiU  be 
icu  Areight  oft!  The  edgai  of  the  planing  atripa 
•iU  he  acribad  oS  on  both  aidea  of  the  frame, 
tad  (m  both  fnunea,  and  alao  the  oentraa  of  the 
iWt*.    The  circlea  /,  far  the  bored  eeatinga  for 


mde*  of  the  frams,  beoanae  when  «et 
"pen  the  boring  or  plaiiing  maobine,  the 
■atcimatic  artsngeBienCj  guarantee  the  paralleliam 
«  the  work.  Only  in  the  rare  exoeption  of 
Mad-work  done  with  chisel  and  file,  which 
nold  only  happen  in  the  csae  of  atoppage  of 
yJuuery,  or  m  aome  anutenr'B.  taaks,  la  it 
lao^kiT  to  mark  work  of  thiadaaaoabothadet 
M^ihallow  tnmat.  The  case  ia,  howeTer, 
™mt  with  vety  deep  bearinga,  long  ba«e«, 
•BR  ladngr  and  ao  forth. 

Upon  eadi  ot  the  faoinga  a  a,  ud  from  ths 
■Mcantna  from  which  the  aeating  circlei/y 
w  touk,  other  cirelee  Ak  Ot  aay  ntdina  inU 
■  ffaach.  Ibaae  we  wUimh  liBea,  whioh,  re- 
"•Bttg  after  tke  boiisg  haa  bean  done,  teatify 


In  the  agoM  the  aa^ini;  Unea  //are  inten- 
■mly  ahowB  ont  of  oanlre  with  the  rough 
ono  holea  1 1.  Ocoaaionally  they  come  almoat 
"■MMnc ;  but  in  large  tramea,  and  eapocially 
™w  the  centrea  ot  three  or  four  motual  gears 
Jw  toncBmed,  the  want  of  coincidence  shown  in 
■"l^itre  i*  by  no  aeana  ezaggentad 

Tb«  kmg  boaa  F  may  now  be  marked  ofi. 
Ijyg  kmg,  it  wiUbe  marked  on  both  aidea.  Ite 
(Mn  la  not  iaaportant,  ao  that  the  oentre  of  the 
an  the  caatEag  will  be  the  centre  for  boring. 
UthiM  poitionaot  tbe  boaa  which  us  on  the 
JPSM  tidea  of  the  frame  are  not  to  line,  then 
aa  etntte  for  boring  will  have  to  be  divided 


between  the  two.  The  height  of  the  centre  will 
be  meaaored  np  from  the  planing  atiipa  on  tbe 
shallow  aide  j',  and  tbe  acriber  being  set  to  that, 
will  mark  oH  both  aidea  J  and  k  in  torn.  The 
centre  for  tiie  horiaontoJ,  or  pLao  dimenaion,  will 
be  earned  over  at  right  anglea  to  the  frame  by 
means  of  one  o(  the  transverae  lines  acribed  apou 
the  table's  face.  Since  we  set  the  e^re  ot  tbe 
bottom  flange  upon  one  of  tbe  longitudinal  lines 
scribed  upon  the  table,  it  we  now  make  tbe  boss 
centre  parallel  with  one  of  tbe  trwisTerse  linos 
scribed  upon  the  table,  it  most  be  at  exact  right 
angles  with  the  foot.  Measurement  will  be  taken 
with  a  aqoare  placed  apon  the  line  nearest  it. 
Horizont^  measoremeut  will  be  taken  from  the 
edge  ot  tbe  square  to  tbe  faoes  of  the  boss. 

The  hole  in  the  bosa  O,  supposed  to  be  drilled 
in  tbe  aolid,  will  be  marked  on  .one  side  only, 
and  will  be  placed  in  the  centre  ol  tbe  <aat  bosa. 
The  holes  in  the  bossea,  C  C  and  D,  tor  the  bold- 
down  bolta,  alao  drilled,  too,  in  the  solid,  are 
marked  la  the  centres  of  their  bosaes,  because 
they  are  quite  independent  of  anything  else. 
After  they  hare  been  drilled,  the  corresponding 
holea  are  marked  from  them  upon  the  baaa- 
plate.  The  hole,  also,  in  the  lug,  E,  is  marked 
in  the  centre  of  the  aemi-ciicuUr  end. 

Obeerve  that  all  the  linea  for  machining  are 
centre-popped  to  prevent  lose  ot  goidaaoe  in  the 
event  of  the  scribed  lines  becoming  partially  or 
wholly  ohacured  with  dirt  or  greaae. 

In  my  next  I  propose  to  show  the  lining  ont  of 
an  engine  cylinder,  and  in  tbe  artidea  touowing, 
rundry  nusMllaneona  example*.  J.  H. 
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and  Objaotivea. 

HAVINQ  detailed  the  practical  oonatraotion 
of  a  binnial  lantern  in  tbe  preceding 
papers,  it  behovaa  us  to  direct  our  attention  to 
tbe  optical  arrangementa  of  tbe  interior,  oom- 
mendng  with  the  condenser.  In  tbe  first  place, 
it  should  be  distinctly  nndentood  that  the 
condenser  has  nothing  whatever  t«  do  with  the 
formation  of  the  image  on  the  screen,  as  some 
people  erroneously  unagine.  A  condenser  ia  j 
simply  employed  tor  the  purpose  of  collecting 
and  tnnsmittmg  tbe  rays  of  light  emitted  from 
tbe  jet  through  the  transparent  slide  in  a  oon- 
verging  form,  the  apei  ot  tbia  cone  of  liffbt 
bmi^  the  spot  at  which  the  objective  should  be 
situated.  Witboot  tbe  nse  of  a  oan< 
greater  proportion  of  the  rays  of  light 


distinct  and  badly-lighted  piotnre,  owing  to  the 
body  ot  the  light  pasaing  throuBh  the  slide  in 
tbe  form  of  a  oential  bondle  of  bn^t  direct  raya, 
at  shown  in  Ftg.  43.  By  thenseof  a  oondenaw, 
a  greater  propi»tion  ot  the  raya  of  light  are 
brought  together,  or  collected  as  it  were,  and 
then  bent  in  a  conical  form,  aa  will  be  aeea  in 


date  in  the  history  of  tbe  lantern  ^ 
necessity  tor  a  condenser  became  apparent,  aa 
an  ordinarylcommon  "bull'a-eye,"*imuarto  that 
now  fitted  to  tbe  lantern  of  the  nocturnal  poUoe- 
mau,  had  to  do  du^  until  a  comparatively  recent 
date,  and  at  tbe  present  time  a  single  bi-convex 
lena  of  from  I  Jin.  to  3in.  in  diameto',  and  about 
2jin.  to  Sin.  focus,  ia  still  in  uae  for  cheap  toy 
luitems,  but  beyond  this  aise  it  beooBea  reqalaite 
to  employ  a  compound  condenser  as  a  aingle  lena ; 
besides  many  other  objectivea  must  have  a  long 
tocos  to  be  ot  any  use  whatever.  It  ia  munly 
on  this  account  that  a  aingle  lens  ia  nnsnitaUck 
as  it  is  of  finrt  importance  that  a  oondanaeraball 
have  a  short  focna,  becanaa  the  shorter  the  focoi, 
the  nearer  we  can  get  to  the  aonroe  of  light,  and 
tbia  is  a  distinct  gain,  pnTidsd  that  the  glaM  ia 
not  brought  into  snfBciently  nlnan  piozimity  t» 
the  intenae  beat  of  the  jet  aa  to  endanger  the 

Dntortooately  we  cannot  ahorten  the  focna  of 
a  aingle  condcuser  without  greatly  increaaing  the 
thickness  of  the  lens,  which  coneequently 
tender*  it  much  more  liable  to  fnctote,  bendsi 
making  the  curvea  so  great  aa  to  caoae  lerioai 
apherical  abenation ;  cence  it  ia  that  two  or 
more  lenaea  are  generally  employed  in  order  fa 
make  up  a  coodeneer  of  suitable  onmtnre. 

A  aimple  form  of  oonponnd  condenser  ia 
formed  by  meaoa  of  a  conple  of  donble-oonvsc 
lenaea  of  equal  cnrvatnre  mounted  oloao  to^iether 
in  a  braaa  cell  in  the  manoai  shown  in  Ag.  IS, 
in  order  to  give  a  oomtnned  focus  of  2Jin.,  each 
lens  having  a  focal  length  of  6in.  A  oonunaer 
of  this  description,  which  should  not  eseeed 
3Jia.  in  diameter,  aniweia  fairly  well  with  the 
luge  flame  of  a  hydrocarbon  burner  ;  bnt  for  a 
flue  jtoint  of  light,  sncb  as  we  ^  with  tha 
limelight,  a  condenser  of  thia  form  is  nnsuitabla. 

The  ordinary  form  of  condenser  aa  at  praaent 
sold,  which  came  into  general  uae  on  the  intro- 
duction ot  tbe  " Sciopticon,"  oonsaita  of  a^air 
of  plano-convex  lensea  mounted  together  in  a 
brass  cell,  ao  that  the  curved  anrfacea  ate  pre- 
aented  to  each  other,  and  are  almoat  in  contact, 
aa  in  Fig.  16.  Tliis  comtonation  will  pve  a 
short-focus  ooodenaet  ot  B^cdlant  optical  qiuli- 
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ties,  which  ib  capable  of  giving  a  very  flat  field, 
and  for  general  purposes  it  will  be  found  to 
answer  yery  weU,  as  it  is  only  occasionallT,  when 
sUdes  of  microscopic  detail  are  being  exhibited, 
that  the  necessity  for  a  more  perfect  condenser 
becomes  apparent. 

The  lenses  should  be  mounted  in  the  cells  with 
sufficient  freedom  to  allow  them  to  be  readily 
revolved  by  means  of  the  fingers :  otherwise,  if 
proper  allowance  has  not  been  made  for  the  ex- 
pansion of  the  glass  when  heated,  they  will,  in 
all  probability,  cnok  soon  after  the  IsAitem  has 
been  lit  up.  The  lenses  should  also  be  ground 
thin  at  the  edges,  as  a  needlessly  thick  edge  to  a 
condenser  will  increase  its  liability  to  fracture. 
It  is  likewise  important  to  have  a  few  small  holes 
drilled  in  the  periphery  of  the  metal  cell  between 
the  combination,  m  oraer  to  make  provision  for 
the  escape  of  any  vapour,  which  would  otherwise 
be  liable  to  condense  upon  the  inner  faces  of  the 
lenses  on  the  lantern  being  lit. 

Numerous  other  arrangements  of  compound 
condensers  have  from  time  to  time  been  suggested 
as  being  capable  of  collecting  a  greater  angle  of 
light,  one  of  the  more  important  of  these  being 
the  combinatiou  suggested  by  Sir  William 
Herschel  in  the  Phil.  Trans,  of  the  Royal  Society 
for  1821.  This  form  of  condenser  consists  of  a 
deep  meniscus  and  a  bi -convex  lens  mounted 
together  in  a  brass  cell,  as  in  Fig.  47,  with  the 
concave  side  of  the  meniscus  next  to  the  radiant 
point.  A  condenser  of  this  description  having  a 
combined  focus  of  3j^in.  measured  from  the  centre 
of  the  oombination  will  be  found  to  be  capable  of 
giving  excellent  results.  Fig.  47  shows  the 
proper  position  for  the  lenses  of  this  combination 
in  relation  to  the  source  of  light ;  but,  strange  to 
say,  some  lantern  manufacturers  have  been 
known  to  mount  them  in  a  reversed  position, 
presumably  through  a  want  of  optical  know- 
ledge. 

A  few  years  ago  the  late  Mr.  J.  H.  Dallmeyer 
introduced  an  admirable  form  of  two-lens  con- 
denser, which  is  shown  in  Fig.  48.  This  com- 
bination is  composed  of  a  planO' convex  lens  of 
flint  glase  and  unequi-oonvex  lens  of  crown  glass, 
mounted  together  in  the  usual  manner — ^thatis 
to  say,  with  the  deep  sides  inwards.  The 
great  advantage  of  Uus  condenser  over  the 
ordinary  form  lies  in  the  ^t  that  the  odes  of 
the  second  lens,  having  unequal  curves,  Ining 
the  rays  of  light  to  a  point  in  front 
in  a  manner  unobtainable  by  any  other  form  of 
oondenaer.  This  oombination  is  constructed  of 
Ghanoa's  best  glass,  and  is  capable  of  giving  the 
highest  possible  results,  its  only  drawback  being 
its  cost,  whioh  is  necessarily  high. 

The  triple  condenser  is  yet  another  combina- 
tion, whidx  is  more  popular  in  America  than  in 
this  country.  Condensers  of  this  form  may 
consist  of  a  pair  of  lensee  mounted  together  in 
the  manner  before  described,  with  a  third  and 
smaller  plano-convex  lens  placed  nearest  the  light 
with  the  convex  aide  towards  the  combination, 
from  which  it  is  separated  some  little  distance. 
An  excellent  form  of  triple  condenser  was  de- 
scribed by  Mr.  J.  Traill  Taylor  in  the  £ritith 
Journal  of  Photography  Almanac  for  1877.  In  this 
condenser  a  couple  of  lenses  are  mounted  togetibier 
in  a  similar  manner  to  Herschel's  arrangement 
before  described,  with  a  small  plano-convex  lens 
located  between  the  surface  of  the  meniscus  lens 
imd  the  light,  in  the  manner  shown  in  Fig.  49. 
By  this  means  the  focus  is  considerably  shortened 
and  a  much  greater  angle  of  light  ooUected. 

With  reference  to  the  size  of  the  condensers, 
a  diameter  of  4in.  and  a  focus  of  from  2}in.  to 
3in.  will  be  found  to  be  the  most  suitable  for  the 
standard  size  of  slides.  With  a  smaller  con- 
denser there  is  a  danger  of  some  of  the  slides  not 
being  properly  illuminated ;  but  a  condenser  of 
thia  diameter  will  be  found  to  be  capable  of  fully 
lighting  a  2}in.  square  opening  up  to  the  ex- 
treme ed|fes,  and  more  than  this  we  do  not 
require  with  the  standard  slides  now  in  use.  It 
is  a  great  mistake  to  imagine  that  the  use  of  a 
large  condenser  will  be  any  gain  in  illumination, 
as  the  length  of  focus  of  a  large  lens  precludes 
the  possibility  of  this,  and,  in  point  of  fact, 
instead  of  being  an  advantage,  It  means  a  distinct 
loss  of  light.  A  small-size  condenser,  being  of 
short  focus,  can  consequently  be  brought  nearer 
to  the  source  of  light,  which  renders  it  capable 
of  transmitting  a  greater  angle  of  light. 

When  the  source  of  light  is  large,  as  in  the 
case  of  a  petroleum  flame,  the  quality  of  glass  of 
which  the  condenser  is  made  is  not  of  much 
consequence,  as  strisa,  specks,  or  bubbles  are 
scarcely  perceived ;  but  when  the  limelight  is 


employed  the  condenser  should  be  carefully 
selected,  and  if  found  to  contain  any  of  the 
above-named  defects,  it  will  bo  well  to  reject  it, 
more  especially  so  when  the  defects  are  present 
in  the  lens  which  would  come  next  to  the  light 
when  in  the  lantern.  If  the  condenser  is  held 
up  in  the  light  and  carefully  examined,  any 
defects  will  be  readily  discernible.  Of  course, 
one  must  not  expect  the  same  amount  of  perfec- 
tion as  an  objective ;  but,  at  the  same  time,  it  is 
necessary  to  be  particular,  as  an  air- bubble  in 
the  condenser  mieht  mean  a  black  spot  on  the 
screen,  which  would  show  as  a  great  eyesore  with 
certain  pictures.  Although  it  is  usual  for  the 
general  ran  of  condensers  to  be  made  of  a  com- 
bination of  crown  and  flint  glass,  the  writer 
would  prefer  to  have  both  lenses  constructed  of 
the  finest  white  flint  glass,  in  place  of  the  green- 
tinted  crown,  which  absorbs  much  more  Ught. 

With  the  limelight  it  iB  necessary  to  be  espe- 
cially careful  to  guard  against  any  fracture  of 
the  condenser,  as  uiey  are  particularly  liable  to 
fly  owing  to  their  close  proximity  to  the  light. 
As  all  condensers  are  necessarily  constructed  of 
thick  glass,  it  will  be  found  a  wise  proceeding  to 
warm  them  gradually  before  the  commencement 
of  an  exhibition;  otherwise,  upon  lighting  up, 
the  exhibitor  may  be  startled  by  the  cracking  of 
the  lens  situated  next  to  the  light,  more  especi- 
ally so  when  it  is  cold  weather,  or  if  the  door  of 
the  lantern  has  been  incautiously  opened.  For 
this  reason  it  will  be  found  advisable  to  warm  the 
lenses  before  the  lantern  is  fuliy  lit  up  by 
slightly  turning  up  the  jet  about  flfteen  minutes 
prior  to  the  commencement  of  the  exhibition, 
which  will  have  the  effect  of  dissipating  any 
moisture  that  might  otherwise  form  on  the  inner 
surface  of  the  lenses.  From  the  above  it  will 
natuially  follow  that  it  is  inadvisable  to  suddenly 
turn  out  the  light  at  the  close  of  the  exhibition, 
as  the  rapid  cooling  of  the  great  thickness  of 
glass  renders  it  more  liable  to  fracture  than 
lenses  constructed  of  thinner  glass.  If  dae 
attention  is  ^iven  to  this  slight  matter,  a  broken 
condenser  will  be  of  very  rare  occurrence ;  but  at 
any  time  that  an  accident  of  this  kind  happens, 
the  cracked  lens  should  not  be  thro  tvn  away  until 
the  extent  of  the  defect  is  made  apparent  on  the 
screen,  as  it  sometimes  happens  that  a  crack 
straight  across  the  diameter  of  the  lens  will  not 
show  if  it  is  twisted  round  in  its  cell  so  as  to 
stand  perpendicularly. 

In  one  respect  it  is  a  great  advantage  to 
employ  a  pair  of  similar  plano-convex  lenses  for 
the  condenser,  as  the  operator,  by  carrying  a 
third  lens,  is  thereby  enabled  to  immediately 
replace  either  element,  should  one  of  them  hap- 
pen to  get  broken  at  any  time.  In  this  case, 
however,  it  will  be  necessary  to  make  proper 
provision  for  the  easy  substitution  of  another 
lens  by  fitting  them  into  a  suitable  mount.  This 
can  be  provided  for  by  having  the  outer  cell  made 
of  brass  tubing  'of  a  sufficient  size  to  take  the 
lenses.  A  slight  bezel  should  be  turned  up  at  one 
end  of  the  tuM  on  which  one  of  the  lenses  may 
be  supported,  convex  side  upwards,  when  dropped 
into  the  cell.  A  brass  rin^,  fitting  close  inside 
this  ceU,  is  then  slipped  mto  the  latter,  after 
which  the  second  lens  is  placed,  convex  side 
downwards,  resting  on  the  upper  edge  of  this 
rin^,  with  an  outer  brass  rin^  cap  screwed  over 
it,  m  order  to  clamp  the  whole  securely  together. 
It  will  be  found  advisable  to  have  three  or  four 
^in.  holes  drilled  through  the  inner  and  outer 
cells,  in  order  to  allow  for  the  escape  of  any 
moisture  which  might  otherwise  condense  on  the 
glass.  The  outside  of  the  condenser  mount  will 
naturally  require  to  be  turned  quite  smooth,  in 
order  to  allow  of  its  being  readily  put  into 
the  collar  of  the  sta^  plate,  and  it  will  also  be 
necessary  to  secure  it  in  position  by  means  of  the 
bayonet  catch  described  in  a  previous  paper. 

Having  become  acquainted  with  the  require- 
ments of  a  good  condenser,  we  must  now  turn 
our  attention  to  the  objective,  by  means  of  which 
the  small  picture  illuminated  by  the  condenser 
is  magnified  and  projected  upon  the  screen.  The 
beauty  and  definition  of  the  picture  may  be  said 
to  be  mainly  dependent  on  the  objective,  and  as 
this  forms  the  power,  or  magnifying  element  of 
the  entire  optical  system  of  the  lantern,  it  is  need- 
ful to  employ  a  lens  which  is  as  free  as  possible 
from  spherical  and  chromatic  aberration,  m  order 
that  the  picture  thrown  upon  the  screen  may  be 
clearly  defined  over  its  entire  surface. 

In  some  of  the  earlier  lanterns  it  was  usual  to 
employ  a  single  biconvex  lens  for  the  objective, 
similar  to  those  fitted  to  the  toy  lanterns  of  the 
present  day ;    but   greater   fiatneas  of  field  was 


subsequently  obtained  by  the  substitution  of  a 
plano-convex  lens  with  a  stop  in  front ;  and  at 
optiod  science  still  further  developed,  it  wu 
found  that  spherical  aberration  could  be  more 
thoroughly  removed  by  the  use  of  two  lenaei  in 
place  of  the  one  hitherto  employed. 

An  objective  to  be  as  near  perfection  as  posnUe 
should  be  capable  of  ^ving  a  sharply-defined 
image  with  a  flat  field,  in  which  the  distortion  o! 
the  marginal  lines  is  reduced  to  a  nunimum.  For 
all  ordiz^ry  purposes  a  short-focus  lens  is  gener- 
ally required,  in  order  to  admit  of  the  lantsni 
being  erected  close  to  the  screen  ;  but  at  the  isms 
time,  circumstances  may  occasionally  arise  in 
whidi  it  will  be  desirable  to  project  the  image  to 
a  considerable  distance,  as  it  may  sometunss  be 
convenient  to  erect  the  lantern  in  a  gallery  be- 
lund  the  audience,  with  the  screen  at  the  other 
end  of  the  wall ;  and  in  this  case  it  will  be  neces- 
sary for  the  operator  to  be  provided  with  long 
focus  to  use  in  place  of  the  bthers. 

Prior  to  the  introduction  of  the  achromatic 
combination,  a  Ifin.  plano-convex  lens  of  about 
6in.  focus  used  to  serve  the  purpose  of  an  object 
lens,  which  was  generally  mounted  in  a  brass 
cell,  with  the  convex  side  next  to  the  source  of 
b'ght,  and  a  blackened  due  of  metal  or  card  placed 
at  about  2in.  from  the  fiat  side  of  the  lens,  in  the 
manner  shown  in  Figs.  43  and  44.  A  slight  im- 
provement on  this  form  of  objective  was  made 
by  the  combination  of  a  pair  of  plano-convex 
lenses,  as  shown  at  A,  Fig.  50,  or  a  pair  of 
meniscus  lenses,  as  shown  at  B  in  the  same  cot. 
A  still  further  advance  on  this  form  of  simjde 
objective  was  the  combination  illustrated  at  Gin 
Fig.  50,  in  which  a  plano-convex  and  a  meniacoa 
were  mounted  close  together,  with  the  con- 
vex surfaces  next  to  the  source  of  light, 
and  a  small  stop  placed  in  front  next  to  the 
meniscus.  An  objective  of  this  form  has  a 
sufficiently  short  focus  to  enable  the  lantern  to 
be  placed  at  a  distance  from  the  screen  aboot 
equal  to  the  diameter  of  the  disc  to  be  ahown, 
but,  although  it  is  capable  of  giving  a  weQ- 
defined  image,  the  presence  of  the  stop  naturally 
tends  to  diminish  the  light  to  a  certain  extent. 

The  above  description  of  objectives,  which 
are  termed  single  combinations,  are  only  fitted  b> 
the  cheaper  kmds  of  lanterns ;  it  is,  therefore, 
usual  for  all  the  better- class  of  instruments  to  be 
famished  witii  double  achromatic  lenses,  similar, 
if  not  identical,  with  the  portrait  combination  of 
the  photographer,  aa  the  chromatic  fringes  sad 
distorted  images  given  by  single  looses  ait- 
rendered  glaringly  apparent  with  the  photo- 
graphic slides  now  in  use. 

A  simple  form  of  short -focus  achromatic 
lantern  objective  may  be  composed  of  acoaple 
of  achromatic  plano-convex  lenses,  mounted  dose 
together  in  a  brass  cell,  with  the  convex  sur- 
faces towards  the  source  of  light  in  a  siinilir 
manner  to  Fig.  51.  Each  lens  of  this  combina- 
tion is  formed  by  cementing  a  biconvex  lens  of 
crown  glass  into  a  concave  lenii  of  fiint  glass  by 
means  of  Canada  balsam. 

In  order  to  work  well  with  4  in.  condenseit, 
each  combination  should  have  a  focus  of  9in>, 
which  wUl  form,  when  mounted  together,  a 
double  combination  of  4|in.  focus,  the  lenMS 
being  Ifin.  in  diam.  For  an  objective  of  (Ha. 
focus  2m.  lenses  should  be  used,  and  for  7in.  or 
Sin.  focus  they  may  be  increased  to  2^in.  or 
2fin.  in  diam.  This  combination  gives  a jBat 
field  free  from  distortion,  and  forms  a  vexy  good 
objective  when  the  lenses  are  of  sufficient  diam.  to 
include  the  entire  cone  of  raye  from  the  oen- 
denser.  This  form  of  lantern  objective  poaseases 
an  advantage  over  the  ordinary  portrait  combina- 
tion when  used  in  a  confined  situation,  for  wh«e 
we  can  get  a  10ft.  disc  at  10ft.  from  the  screen 
when  using  this  lens,  we  should  need  to  place  the 
lantern  at  from  15ft.  to  20ft.  from  the  screen  m 
order  to  get  the  same  size  disc  with  a  portrui 
combination.  When  the  distance  between  the 
lantern  and  the  screen  has  to  be  increased  consider- 
ably, it  becomes  necessary  to  increase  the  iofu 
length  of  the  objective  in  order  to  diminish  » 
magnifying  power.  With  a  double  combinabon 
portrait  lens  this  can  be  done  by  removing  tte 
front  lena  and  screwing  it  into  the  rear  w  tn* 
body  tube  in  place  of  the  back  lens,  which  J« 
removed  for  the  purpose,  so  that  the  front  len» 
only  is  used  as  a  long-focus  power.  Wh^  » 
becomes  desirable  to  increase  the  focal  l^^S^^ 
an  achromatic  objective  of  the  description  aotfw 
referred  to  (see  Fig.  51),  it  ia  needful  to  monnt 
the  lenses  in  a  long-focus  mount,  or  lengthening 
tube,  as  it  is  usually  called.  ' 

A  great  many  lantern  exhibitors  emptor  c^ 


Nov.  20,  1891. 


ENGLISH  MECfHANIO  AND  WOBLD  OF  SOEBNOE :  No.  1S91. 


281 


or  three  loag-focus  achromatic  lexues  sxinilar  to 
the  above,  which,  when  combined  in  pain  by 
oteuMofa  lengthening  tube,  form  very  nsefol 
loDg-locttS  obiectives.  In  this  manner  it  is  pos- 
oUe  to  quickly  change  the  focus  of  the  oom- 
biostien  to  suit  requirements  by  another  lens, 
ud  replaoe  it  in  the  lesgtnening  tube,  thus 
^osUiog  the  operator  to  show  discs  of  yarying 
diameter  at  the  same  distance  from  the  screen. 

The  ordinary  Petzval  portrait  combination  of 
the  ^otographer  is  a  lens  which  is  almoet 
oiuTerBally  used  at  the  present  time  as  a  lantern 
objediye.  An  ordinary  j^- plate  portrait  lens 
hsTiag  a  focus  of  about  4iin.  forms  an  excellent 
objective,  supposing  that  the  operator  is  able  to 
«ect  the  lantern  at  a  suitable  distance  from  the 
screen.  The  front  lens  of  the  portrait  oombina- 
don  consists  of  a  biconvex  and  plano-concave 
kni  ground  in  such  a  manner  tnat  the  convex 
«de  of  one  lens  can  be  cemented  into  the  con- 
cave  fide  of  the  other  by  means  of  Canada 
baUam.  The  achromatic  power  thus  obtained  is 
aet  in  a  brass  cell,  which  screws  into  one  end  of 
a  ihort  tube  working  to  and  fro  in  an  outer 
jacket  by  means  of  a  rack  and  pinion.  For  photo- 
gnphic  purposes  the  convex  surface  of  the  lens 
iBtomed  towards  the  object  to  be  taken;  but 
when  used  as  a  lantern  objective,  the  position  is 
nverwd.  The  back  lens,  which  is  a  biconvex 
combination,  is  composed  of  a  divergent  men- 
ueoB  of  flint,  kept  a  alight  distance  apart  by 
oaans  of  a  narrow  metal  ring  from  a  double 
eoavex  of  crown  glass,  the  whole  being  fitted 
into  a  cell  which  screws  into  the  other  end  of 
(he  body  tube.  A  metal  or  cardboard  cap  fits  on 
to  a  metal  hood,  which  is  screwed  on  to  the 
front  end  of  the  body  tube,  this  cap  being  used 
the  operator  in  a   similar   manner  to  the 

)tognipher  for  covering  and  uncovering  the 
as  may  be  required  by  the  changing  of 
file  slides.  A  diaphragm  or  stop  which 
lakes  the  form  of  a  disc  of  metal  pierced  with  a 
Ctttnl  opening  of  varying  size,  is  arranged  to 
£t  into  a  narrow  slot  situated  in  the  middle  of 
Che  body  tube  between  the  two  combinations, 
llieie  diaphragms  (or  stops)  are  used  by 
^otographers  to  increase  the  brilliancy  of 
fhe  pictures ;  but  for  use  in  the  lantern  the  lens 
should  be  used  at  full  aperture,  which  means  that 
the  largest  stop  should  be  inserted  in  order  to 
(SSI  as  much  light  as  possible.  Fig.  52  is  a 
lection  of  a  portrait  combination,  showiag  the 
disposition  of  the  lenses  for  photographic  pur- 
poses. A  portrait  combination  is  not,  however, 
always  a  convenient  lens  to  employ  for  lantern - 
work,  owing  to  its  focal  length,  which  frequently 
nqnires  the  lantern  to  bo  placed  at  iJmost 
doable  the  distance  from  the  screen  that  would 
be  necessary  with  a  lantern  objective ;  and  then, 
again,  if  a  combination  of  short  focus  is  selected 
IB  order  to  escape  this  evil,  it  will  often  be  found 
that  the  rays  passing  through  the  edge  of  the  slide 
will  not  be  projected  upon  the  screen  at  all,  as 
thef  do  not  pass  through  the  objective.  An 
excellent  way  of  overcoming  this  difficulty  is  to 
Qsa  a  portrait  lens  with  a  large-size  back  combi- 
nation in  order  to  collect  all  the  marginal  rays. 
Two  and  a  quarter  inches  will  generally  be  found 
a  very  useful  size  for  the  back  lens  when  it  is  used 
in  conjunction  with  l^in.  front  combination.  A 
great  ntany  lantemists  consider  that  in  order  to 

Call  the  light  from  the  condensers  the  front 
of  the  objective  should  have  a  diameter  equal 
to  the  back  combination ;  but  as  the  front  lens, 
when  properly  adjusted,  is  situated  dose  to  the 
^lexof  the  cone  of  light  emitted  by  the  condensers, 
so  possible  advantage  can   accrue  from  having 
it  of  lazge  diameter,  as  the  cone  of  luminous 
Kp,  which  are  almost  brought  to  a  focus  on  the 
fmnt  combination,  will  only  occupy  but  a  small 
portion  of  the  centre  of    the  lens,  and  if  the 
htter  is  capable  of  transmitting  the  whole  of 
this  oone  of  rays,  there  will  be  no  need  for  any 
uoeaee    in    its   diameter.     Dr.    Monkhoven's 
modification  of   the    ordinary  Petzval   portrait 
ysbination,   employed  for  the  purpose  of  en- 
^png,  forms  a  lens  which  is  enoinently  suitable 
mr  the  requirements  of  the  lantemist.    The  back 
combination  of  this  objective  is  of  just  sufficient 
^mwter  to  ineludethe  entire  cone  of  rays  from 
^  oondenser  when  they  are  brought  to  a  focus 
en  the  front  lens,  by  which  means  there  is  no 
Iniof  light  nor  dilEraction  blurs.    A  half -plate 
)8>bait  combination  forms  a  suitable  lens  for  use 
ift  theatres  or  halls  of  great  length,  owing  to  its 
Btia  length  of  focus  and  large  diameter.    There 
iiaa  old-fashioned  make  of   portrait  lens  by 
^BQgj,  which  is  furnished  with  extra  lenses  for 
^  F*>ipoM  of  Inngthaning  the  normal  focus 


according  to  requirements.  A  lens  of  this 
description  forms  an  objective  which  will  meet 
all  the  wants  of  the  peripatetic  lantemist, 
although  the  first  cost  is  rather  heavy.  Oarte 
de  visite  portrait  lenses  are  not,  as  a  rule,  of 
much  use  for  ordinary  purposes,  as  the  focus  is 
generally  of  too  great  a  length,  but  when  a  short- 
focus  lens  of  this  description  can  be  used,  it  will 
be  found  to  answer  admirably,  as  the  corrections 
with  this  class  of  lens  are  made  to  include 
objects  standing^  in  nearly  one  plane.  A  short- 
focus  stereoscopic  lens  is  unsuitaole  for  use  as  a 
lantern  objective,  as  these  lenses  do  not  cover  a 
3in.  slide. 

Lantern  objectives,  similar  to  the  ordinary 
portrait  combination,  are  now  to  be  had  fitted 
with  large- size  back  lenses,  in  order  that  they 
may  take  in  the  entire  cone  of  rays  from  the 
condenser,  and  as  the  screw-threads  of  the  cells 
in  which  they  are  mounted  are  made  to  the  same 
gauge,  it  is  possible  to  reverse  the  front  lens  and 
thus  obtain  a  long-focus  single  objective,  as 
shown  in  Fig.  63.  In  this  case  onlv  the  one 
lens  is  used,  with  a  diaphragm  placea  in  front. 
A  great  many  of  the  ordinary  portrait  combina- 
tion, notably  those  by  Darlot,  are  also  fitted 
with  large- size  back  lenses  mounted  in  cells  of  a 
uniform  gauge,  which  enables  the  loug-focussed 
front  lens  to  be  reversed  in  the  manner  above 
described. 

Supposing  that  the  lantern  previously  described 
is  intended  to  be  used  at  a  uiufonn  distance  from 
the  screen,  the  brass  draw  tubes  of  the  front  will 
be  found  of  sufficient  length  when  used  in  con- 
junction with  a  lens  of  suitable  focus,  and  in  this 
case  the  collar  supplied  with  the  objective  will 
simply  require  to  be  soldered  on  to  the  end  of  the 
draw- tube  of  the  front,  or  perhaps  the  size  of  the 
lens  employed  may  render  it  necessary  to  pro- 
vide the  end  of  the  draw-tube  with  a  diminishing 
collar  or  adapter  which  must  be  furnished  with 
a  screw-thread  to  enable  it  to  take  the  flange  of 
the  lens. 

When  it  is  desired  to  have  the  means  whereby 
the  focal  length  of  the  lantern  objective  may  be 
altered  to  suit  the  room  or  hall  in  which  the 
exhibition  takes  place,  it  becomes  necessary  to 
possess  several  lengthening  tubes,  and  a  set  of 
lenses  of  varying  foci.  £engthening  tubes  are 
formed  of  a  couple  of  jpieoes  of  tubing  fitting  one 
in  the  other,  something  like  a  telescope.  The 
lar^^r  tube  is  furnished  with  a  thread 
whidi  screws  into  the  draw  tube  of  the 
slide  stage,  and  the  outer  end  of  the 
tube  is  provided  with  another  thread  to  receive 
the  flange  of  the  outer  jacket  of  the  objective. 
Lengthening  tubes  of  this  description  is,  of  course, 
only  needed  when  a  lens  of  long  focus  has  to  be 
employed.  Fig.  54  is  a  section  of  a  lantern  front 
and  objective,  showing  the  position  occupied  by 
a  lengthening  tube  as  above  described.  A  is  the 
lantern  front,  B  Uie  draw  tube,  0  the  collar,  D  D 
the  lengthening  tube  or  adapter,  £  an  achro- 
matic lens  in  brass  cell  as  l<ig.  61,  F  outer  jacket 
of  objective,  G  pinion  of  rack,  H  inner  sliding 
tube  of  objective,  and  I  sliding  shutter  or 
flasher. 

Some  operators  prefer  to  fit  the  lantern  with 
rackwork  telescopic  lengthening  tubes,  which 
consist  of  a  series  of  short  tubes  made  to  slide  one 
within  another — similar  to  a  telescope.  This 
is  an  arrangement  that  can  scarcely  be  recom- 
mended, as  the  pinions  are  especially  liable  to 
wear  loose,  and  finally  miss  the  rack  altogether, 
and  then,  again,  even  if  the  tubes  are  not  pro- 
vided with  a  rack-and-pinion  adjustment,  the 
weight  of  the  objective  will  generally  cause  them 
to  Mud  out  of  the  optical  axis  as  soon  as  they 
begin  to  move  easily,  owing  to  hard  wear.  The 
writer  would  pereoxially  prefer  to  have  several 
brass  lengthening  tubes  to  suit  the  focus  of  the 
various  lenses. 

The  objectives  fitted  to  these  long-focus  tubes 
are  of  the  ordinary  double -achromatic  combina- 
tion, with  the  back  lenses  of  large  diameter,  and, 
as  a  general  rule,  they  are  mounted  in  sHding 
tubes,  which  can  be  inserted  in  the  rackwork 
mount  of  the  objective  without  the  latter  requiring 
to  be  unscrewed  from  the  lantern.  When  it  is 
desired  to  test  a  lantern  objective  for  flatness  of 
field  and  definition  before  purchasing,  nothing 
can  be  better  than  a  photographic  sopy  of  a  page 
of  a  newspaper  in  which  the  printed  matter  covers 
the  slide  all  over  from  side  to  side.  Anj  form  of 
leoos  which  will  project  a  weU-defined  image  of 
this,  with  all  the  lines  of  type  perfectly 
psrallel  and  crisp  up  to  the  edges,  will  fulfil  aU 
the  requirements  of  the  lantemist  as  regards 
dsflning  pow«r.      Although  for  photogsaphic 


purposes  it  is  necessary  that  the  visual  and 
chemical  foci  are  exactly  coincident,  the 
lantemist  need  onlj  concern  himself  about  the 
visual  foci,  for  if  this  is  correct,  and  the  lens  pro- 
jects  a  picture  with  a  perfectly  flat  field,  it  is 
needless  to  trouble  about  anjrthmg  f uxther. 

When  selecting  an  objective  for  lantern  pur- 
poses, it  vriU  be  found  advisable  to  see  that  the 
m>nt  lens  is  perfectly  clear  and  well  polished, 
and  entirely  free  from  stride  or  waves,  which 
would  only  tend  to  confuse  the  image.  An  air 
bubble  or  a  scratch  is  not  of  so  muoh  consequence 
on  the  objective,  as  it  merely  means  a  very 
slight  diminution  of  the  light.  Condensers  shovdd 
never  be  bought  second-hand,  as  it  is  absolutely 
necessary  for  them  to  be  perfect  and  entirely  free 
from  any  imperfections  of  surface.  The  reader 
is  therefore  strongly  advised  to  obtain  his  con- 
densers quite  new  from  a  reliable  maker,  as 
marks  scarcely  visible  to  the  naked  eye  wiU 
become  magnified  to  a  painful  extent  when 
thrown  on  the  screen.  As  a  slight  guide  to  the 
uninitiated  it  may  not  be  out  of  place  to  mention 
the  average  prices  charged  for  the  cheaper  forms 
of  objectives.  Very  useful  double  combination 
achromatic  objectives  for  lantern  purposes, 
mounted  in  brass,  with  rack  and  pinion  adjust- 
ment, can  be  obtained  at  prices  commencing  at 
12s.  each,  or  the  same  with  large  size  back  lenses 
and  sliding  shutter  or  flasher,  16s.  each,  and  a  lens 
the  same  as  the  last,  with  a  double  milled  head  to 
the  pinion  of  the  rack  adjustment,  and  gvoovea 
in  the  hood  to  receive  coloured  glasses  for  the 
purpose  of  tinting  the  slides,  24b.  each.  All  the 
best  form  of  lantern  objectives  aie  now  fitted 
with  sliding  shutters  or  flashers  whioh  take  the 
place  of  the  old-fa^ioned  lens  cap.  A  flasher 
takes  the  form  of  a  circnlar  disc  of  brass,  which 
is  hinged  to  the  upper  portion  of  the  lens  hood 
in  such  a  manner  that  a  slight  turn  to  the 
right  or  left  causes  it  to  revolve,  and  thus 
uncover  the  lens.  A  better  class  of  double 
combination,  achromatic  objective,  spedallv 
made  for  lantern  work,  with  large  size  bacx 
lenses,  and  rack-and-pinion  adjustment,  may 
be  had  for  30b.  each.  A  double  end  to  the 
pinion,  and  a  milled  head  projecting  on  either 
side  of  the  lens  tube,  will  be  found  a  source 
of  great  convenience  to  the  operator,  who  will 
thus  be  enabled  to  adjust  the  focus  of  the  lens 
from  either  side  of  the  lantern. '  A  reliable  set  of 
three  achromatic  lenses  of  large  diameter,  mounted 
in  brass  cells,  with  rack-and-pinion  adjustment, 
can  be  obtained  for  42s.  per  set.  Lenses  of  this 
make  will  be  capable  of  showing  a  disc  6ft., 
12ft.,  or  18ft.  in  diamster  without  neoessitatii^ 
any  alteration  of  the  distance  between  the  lantern 
and  the  screen.  The  prices  quoted  above  are 
for  one  lens,  or  set  of  lenses  for  one  lantern, 
and  as  the  biunial  is  a  twin  instrument,  in 
which  everything  is  duplicated,  it  must  be 
remembered  that  a  double  set  of  condensers  sad 
objectives  will  be  required. 

{To  b0  eontmued^ 


PBACTICAL   PHOTOOSAFET   FOS 
AXATSUBS.* 

By  S.   R.    Bonom. 

{  64.T>CFORE  proceeding  to  manipulate,  it  will 
XJ  will  be  well  to  glance  over  the  arranM- 
ment  of  our  dark  room,  and  notice  the  condition 
of  our  camera  and  lens.  To  be  able  to  produce 
satisfactory  pictures,  the  dark  room  must  be 
"roomy.'*  If  the  operator  is  cooped-up,  and 
obliged  to  keep  in  constrained  positions  for 
fear  of  knocking  over  bottles,  or  jostling  against 
shelves,  &c.,  he  is  sure  to  produce  a  very  larg^e 
percentage  of  failures.  Another  point,  which  is 
of  great  importance,  is  to  be  able  to  have  light 
underneath  the  picture  whUe  developing,  ao  as  to 
do  awav  with  the  necessity  of  holding  the  plate 
vertically  in  order  to  ascertain  the  progress  of 
development.  This  object  may  be  easily  attained 
by  ^e  following  contrivance : — 

A  small  window  (about  1ft.  square)  is  made  in 
the  wall  of  the  operating-room  at  about  2ft. 
from  the  floor.  This  is  to  be  glazed  with  good 
orange  glass.  A  flat  board,  about  18in.  square, 
covered  with  white  paper  is  suspended  at  the 
inside  from  the  bottom  ledge  of  this  window, slant- 
ing at  an  angle  of  about  46^  The  usual  operating 
table  is  placed  over  this;  a  square  aperture 
corresponuing  in  position  to  the  white- papered 
board,  and  about  1ft.  square,  is  cut  mto  it ; 
over    this    hole    is    to    be     placed    a    glass 
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bottomed  tray  or  dish,  to  oatoh  tlie  dops 
dmiag  development.  This  axmngement  does 
not  do  away  inth  the  ordmary  window,  which 
ought  to  be  a  little  above  the  level  of  the  operating 
table ;  bnt  thia  latter,  besides  being  rlaaed  with 
orange  glass  or  covered,  as  previooaly  advised, 
with  oherry  or  mby  fabric,  snould  be  consider- 
ably darkened*  or  even  altogether  covered,  in 
orw  that  it  should  not  interfere  with  the  li^ht 
xeflected  from  below.  All  the  operations  which 
performed  in   the  dark   room   shonld  be 


axe 


exeoated  with  the  greatest  calmness  and  without 
any  ''  flurry.*'    To  this  end  the  developing  table 
■hould  be  entirely  free  from  everything  that  is 
Botabsoln^^lr    reanirea  a<m   the  production  of 
the  p  -nre  and  ---^  botJe,  glass,  &c.,  should 
be  kept  xeUgiously  in  its  piaue.    The  following 
ajxangement  wm  be  found  extremely  convenient : 
—The  table  should  be  about  4ft.  long  by  2ft. 
wide,  and  should  stand  dose  against  the  wall  in 
which  the  window  is  made.    In  the  centre  stands 
the  glass-bottomed   developing  dish    (over  the 
hole  just  described).    To  the  extreme  right  is 
plaM  the  vessel  containing  the  nitrate  oath. 
On  the  left  is  the  eapply  of  water  for  washing 
oif  the  solutions,  &c.    This  may  consist  either  of 
an  indiambber  tube,  with  stopcock,  connected 
with  the  main,  cr  a  small  cistern  fitted  with  a 
■topoock.    A  pint  jug  with  small  spout  must 
always  be  kept  under  ^his  full  of  wat^.    At  the 
back  of  the  develo^g  dish,  to   the  right,  is 
«laoed  the  bottle    containing  the   developing 
■i^ution ;   in  the  centre  stands  the  intensi^ing 
solution,  and  to  the  left  is  the  fixing  solution. 
Three  beaker  glasses,  used  respectively  (and  solely) 
lor  these  solutions,  stand  immediately  in  front 


vTca      9. 


el  their  respective  kettles.  To  the  right,  near 
the  bath,  is  a  small  box  containing  slips  of 
white  blotting-paper,  for  putting  in  the  angles 
of  the  carriers,  to  absorb  superfluous  moisture. 
A  few  dean  doths  (washed  in  soda,  but  not  in 
■oap,  and  well  rinsed),  a  few  pieces  of  wash- 
leauer,  and  a  silk  handkerchief  complete  all  the 
■ocessaries  lor  the  operatinpf  room  m  the  collo- 
dion prooess.  The  next  point  which  claims  our 
attenSo"  is  the  condition  of  the  camera  and  lens. 
The  former  may  be  dissussed  with  a  few  words. 
01  whatever  make  the  camera  may  be,  the 
f  eUowing  axe  indispensable  requisites : — ^No  light 
must  gain  admission  from  any  point,  except 
thxou^  the  lens ;  the  interior  must  be  blackened 
with  some  non-reflective  material,  to  prevent  the 
action  of  reflected  light.  The  frame  carrying 
the  ground-fflass  screen  must  be  so  made  that 
the  screen  fsils  egaelfy  in  the  same  plane  as  the 
mpared  plate  holds  in  the  carrier  of  the  dark 
frame  (except  when  worldng  with  a  lens,  the 
actinic  and  visual  fod  of  which  are  not  coind- 
dent).  As  it  is  proposed  to  discuss  fully  the 
properties  of  photographic  lenses  in  subsequent 
sections,  the  xoUomng  points  only  need  to  be 
touched  on  here.  Portrait  lenses  are  extremdy 
apt  to  give  an  image  which  is  whiter  in  some 
parts  than  in  others.  This  defect  is  technically 
jDSOwn  as  «  flare."  Flare  is  generally  caused  by 
light  reflected  dther  from  the  thick  ed^es  of  the 
lenses  themsdves  or  from  the  metallic  nng  which 
screws  into  the  odl  to  keep  them  in  their  places. 
It  is  therefore  well  to  blacken  the  grouna  edge 
of  the  Isns  with  some  duU  black  varnish,  and  to 
glue  a  piece  of  tiiick-pile  black  vdvet  round 
the  inside  of  the  ring.  Although  in  a 
portrait  lens,  it  is,  from  the  very  nature 
of  things,  impossible  that  the  fldd  should  be 
perfectiy  flat,  ids$t,  that  the  edge  of  the  picture 
dioold  be  perfectiy  in  focus  while  the  centre  is 
so ;  yet  preference  should  be  given  to  that  lens  in 
whidh  the  marginal  definition  is  good  when  the 
eente  is  in  accurate  focus.  The  focal  lecgth 
■hoQld  not  exceed  H  times  the  diameter  of  the 


front  lens.  The  lens  should  be  capable  of  giving 
a  fairly- defined  picture  over  the  whole  of  the 
plate  which  it  is  mtended  to  cover,  without  the 
use  of  a  stop.  If  the  marginal  definition  is  bad, 
unless  a  small  stop  be  used,  the  less  is  inferior. 
For  views,  the  lens  required  will  vary  somewhat 
with  the  subject.  For  interiors,  or  cramped 
spaces,  a  wide-angle  rectilinear  is  indispensable. 
For  ordinary  work  in  the  open,  nothing  surpasses 
tiie  old  phino- convex  achromatic  combination ; 
while  for  instantaneous  views  (of  moving  objects, 
waves,  &c.),  a  quarter-plate  portrait-lens  is 
extremdy  huidy.  Having  chosen  our  lens  and 
camera,  and  fitted  up  the  dark  room,  we  may 
proceed  to  operate.  We  may  convenientiy  divide 
the  operations  into  dght  stages,  viz. : — 1st, 
Cleaning;  the  glasses  ;  2nd,  Collodionising  ;  3rd, 
Immersmg  the  plate  into  the  bath ;  4th,  Ibcposing 
the  plate ;  5th,  Developing ;  6th,  Intensifying ; 
7th,  Fixing;  8th,  Varnishing. 

§  55.  Cleofmng  the  Oloises. — Having  put  about 
}oz.  of  sulphuric  acid  in  a  saucer,  the  operator 
takes  a  glass  plate  in  his  left  hand,  holding  it  by 
one  comer  between  the  first  finger  and  wumb  ; 
he  then  dips  the  end  of  a  large  cork  into  the 
sulphuric  acid,  and  rubs  it  all  over  both  rides  of  the 
plate.  This  plate  is  then  laid  in  a  dish,  and  as 
many  plates  as  are  required  for  the  day's  work 
are  tr«ited  in  the  same  manner,  the  plates  being 
laid  over  one  another.  When  the  desired 
number  have  thus  been  rubbed  over  with  sulphuric 
add,  the  heap  of  plates  is  turned  updde  down  and 
the  plates  washed  one  by  one  in  a  stream  of  run- 
ning water.  Each  plate,  as  it  is  washed,  is  to 
be  carefully  wiped  with  a  soft  diaper  which  has 
never  known  what  soap  is.  The  glasses  are  then 
to  be  stored  in  grooved  boxes  for  use. 

§  56.  CoUodioniting, — The  operator  takes  from 
the  box  a  plate,  deaned  as  above,  breathing 
upon  it  and  noticing  if  the  breath  evaporate  in 
one  sheet,  or  whether  it  diows  lines  or  mark- 
ings. In  the  latter  case,  he  places  it  on  a 
perfectiy  fiat  table,  with  a  piece  of  washleather 
underneath,  rubbing  the  surface  briskly  with  a 
silk  handkerchief  (clean)  until  all  lines  or 
markings  disappear  on  breathing.  Then  hold- 
ing the  plate  perfectly  horizontally,  by  its 
nearest  left-hand  comer,  between  the  finger  and 
thumb  of  the  left  hand,  the  operator  poun  on  to 
the  centre  of  the  plate  sufficient  collodion  to 
reach  almost  to  the  edges.  (See  Fiff.  9.^  Now, 
having  placed  the  mouth  of  the  collodion  bottle 
under  the  nearest  right-hand  comer  of  the 
plate,  he  tilts  the  plate  gentiy  so  as  to  cause  the 
excess  of  collodion  to  run  into  the  bottie,  having 
prerioudy  caused  the  collodion  to  cover  the 
plate  by  slightiy  inclining  in  the  required 
directions.  Having  poured  off  the  excess  of  the 
collodion  without  removing  the  bottie  from  under 
the  plate,  he  brings  the  plate  intoa  vertical  position, 
and  running  the  bottie  along  the  lower  edge  of 
the  plate,  tilts  this  latter  so  that  it  maj  drain 
from  the  farthest  rig^ht-hand  comer.  This  latter 
motion  is  required  in  order  to  avoid  the  lines 
which  will  be  formed  on  the  film  if  the  collodion 
were  allowed  to  drain  from  one  comer  only.  If 
the  plates  to  be  covered  are  very  large,  or  if  they 
are  mtended  to  be  used  as  dry  plates,  it  is  recom- 
mended to  cover  them  with  a  coating  of  idbu- 
men  (white  of  Qgg),  and  to  allow  them  to  dry 
before  collodionising ;  but  this  is  seldom  required 
for  the  wet  process  if  the  plates  are  carefully 
cleaned. 

§  57.  Immeriion  in  the  Bath, — As  soon  as  the 
lower  end  of  the  plate  will  take  the  impression 
of  the  finger  without  sticking  to  it,  the  plate  is 
ready  to  be  immersed  into  the  bath,  or  be 
**  sendtised."  To  this  end  the  plate  is  taken  to 
the  dark  room  (the  operation  of  collodionising  is 
best  performed  in  the  light),  the  door  dosed,  and 
the  (Upper  lifted  from  the  bath.  The  plate  is 
then  placed  with  its  lower  end  against  the  ledge 
of  the  dipper,  the  collodionised  surface  being 
outwards,  the  plain  glass  resting  against  the 
handle.  Kow,  with  one  steady  sweep,  the  plate 
is  plunged  into  the  bath.  No  stoppage  must  be 
made  in  its  downward  course,  for  should  this 
occur  a  line  will  be  painfully  apparent  scross 


the  plate  in  the  left  hand  by  its  opposite  edgsi, 
the  greatest  care  being  taken  not  to  touch  the 
surface,  which  is  extremely  tender.  It  is  sllowed 
to  drain  for  a  second  or  two,  and  thenpUoed 
collodion  ride  downwards  in  the  dark  fnas. 
The  frsme  must  now  be  carefoUy  dosed  and  Uie 
catches  fastened  in  readiness  for  taking  th» 
sensitised  plate  to  the  camera  for  exposure. 


the  finished  picture  at  the  point  where  the 
stoppage  or  stoppages  occurrad.  The  plate 
must  be  left  in  the  bath  for  about  thirty 
seconds  without  being  disturbed  ;  it  must  then  be 
lifted  gentiv  up  and  down  (by  means  of  the 
dipper)  until  all  greasv  lines  (caused  by  tiie  ether 
on  the  surface)  shall  have  disappeare<L  A  small 
piece  of  blotting  paper  is  now  placed  in  each  of 
the  inner  comen  of  the  carrier  of  the  dark  frame, 
or  **  back,"  the  plate  removed  from  the  bath  by 
lifting  the  dipper  with  the  left  hand,  and  taking 


HOW  TO  MAKB  A  TIOLnr.~TI.' 

By  W.  PicxMUNO. 

The  Vamiak. 

AS  I  have  endeavoured  in  the  preceding  papen 
to  practise  oondensation  as  much  as  poanua, 
I  shall  not  now  wax  discurdve  on  the  matter  of 
the  Cremona  varnish,  preferring  to  leave  the 
poetical  and  high-falutm*  to  those  who  can  d» 
it  to  perfection.  Ndther  shall  I  lead  mv  rssder 
into  &e  expense — ^to  say  nothing  of  the  danger— 
of  the  Alembic,  the  Balneum  Mariae,  and  other 
appliances  which  are  necessities  to  the  pro- 
fesnonal  varnish-maker,  but  may  be  dispensed 
witi^  by  the  amateur  violin -builder. 

The  fidd  (of  varnish)  is  one  which  opens  eY«o 
wider  than  that  of  the  experiments  on  thicknesNS 
which  I  suggested  in  the  last  diapter  (page  189, 
Oct.  23),  and  with  a  few  materidfr— such  u 
gamboee,  mastic,  sandarac,  aloes,  dragon's-blood, 
and  ordinary  rosin,  a  bettie  of  turps,  a  ditto  of 
methylated  spirits,  and  another  of  wood  naphthi, 
with  some  dean,  wide-mouthed  botties,  with 
corks  to  fit — the  reader  may  commence  a  series 
of  very  interesting  experiments  with  the  object  of 
producing  a  respectable  covering  for  the  instn- 
ment  on  whidi  his  time  and  skill  have  reoently 
been  expended.  He  may  begin  by  ntheiing 
together  the  pieces  of  pine  and  maple  which  were 
cut  away  in  arriving  at  the  outiine,  and  smooth 
them  up  for  the  purpose  of  trying  his  varnishes 
on  them  as  he  proceeds.  For  brushes  he  will 
find  the  larger  sisM  of  what  are  called  **  wash- 
brushes,'*  sold  at  artists*  colour-shops  at  Is.  each, 
are  probably  the  best  to  be  employed.  Three  of 
these  mav  oe  purchased,  one  for  the  oil  (turps) 
and  two  for  the  spirit  infusions,  and  they  shodd 
be  distinctively  marked  in  order  that  he  may  not 
unwittingly  dip  the  spirit-bnidi  into  the  oiKpot, 
or  vice  versa,  or  he  mav  lose  his  temper.  Esch 
brudi  should  be  carefully  washed  after  use  in  its 
particular  solvent,  a  small  bottie  of  each  being 
kept  well  corked  for  the  purpose. 

There  are  two  main  dividons  in  vanishfls, 
regulated  by  the  solvent  used  —  vis.,  spirit 
varnishes,  which  dry  very  quickly,  and  qQ 
varnishes,  whic^  take  a  much  longer  time  to 
set ;  indeed,  the  coating  made  by  a  well-knowa 
Englidi  artist  over  100  yean  ago  for  his  instra- 
ments  is  in  some  instances  scarcely  dry  now. 

There  are  also  a  few  items  which  may  be 
termed  fii^r^^inal  points,  which  I  wish  to  ifflpresi 
stronffly  on  the  amateur  vamisher.    These  are : 

1.  Never  ttain  the  wood. 

2.  Never  use  lac,  unless  you  want  to  make 
the  fiinty  varnish  alluded  to  in  a  former  chapter. 

3.  Never  varnish  in  a  cold  roooL  Let  the 
temi>erature  alwavs  be  over  60^  F. 

4.  Do  not  be  afraid  of  a  number  of  coats. 

5.  Put  each  coat  on  as  thinly  as  possible,  and 

6.  Allow  each  layer  to  become  thoroughly  diy 
before  the  next  is  applied. 

With  regard  to  the  first  point,  staining  the 
wood  utterly  destroys  any  beauty  it  may  poasesi, 
for  it  will  be  found  that  in  a  stained  instrnmeat 
the  figure  will  not  **  flash,'*  nor  will  the  "aot- 
meg'°  glow,  as  will  be  the  case  if  you  put  the 
colour  into  tiie  varnish. 

All  the  good  makers  of  Italy  sized  or  otherwise 
prepared  tiie  wood  of  their  violins  before  var- 
nishing, and  a  great  many  persons  wodd  very 
much  Uke  to  know  with  what  medicament  they 
performed  the  operation.  Anyhow,  it  had  the 
effect  of  making  a  splendid  foil  for  throwing  op 
to  advantage  the  beauty  of  the  outer  coating. 

It  will  be  well  now  to  give  an  outiine  of  the 
principal  gum-redns  which  may  be  used  in  the 
experiments,  and,  to  keep  them  in  dphabetical 
order,  I  will  commence  with 

Aiphaltumj  a  bituminous  substance,  sometimes 
caUed  Jew's  pitch,  owing  possibly  to  it  being 
found  in  the  Lake  Asphaltitea  in  Judsea.  It  ii  very 
brittie— at  least,  it  ought  to  be,  as  that  which  tf 
sticky  should  be  discarded.  Judiciously  in»«* 
with  socotrine  aloes  it  gives  a  richT  brown,  some- 
thing after  the  style  of  that  used  by  the  esriy 
Italian  makers,  Gaspar  da  Salo  and  SUggiQi- 
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Simeiit,  or  Bttfjamiit,  ii  abondAnt  in  the  £ul 

Isdiui  Aichipeltgo.     A  littl«  al  it  gnet  taugti- 

tm  to  Tuniih,  Dut  it  ma;  In  eaml;  diapeiuad 

«itb. 

Cariia  BtUam,  xued  also  in  iDoaiitioK  objects 

— cope,  has  an  oppotite  esect,  aad 

tjol'-"' 


hbd;  «beiivei7  clean  and  daar,  ol  a  rich  poit- 
■ina  tolo-  r.  It  ia  aeen  in  a  variety  of  forma, 
but  Out  in  calces,  roila,  and  ation  ia  to  be 
i^nased,  uid  only  that  in  tean  adopted.  It  dis- 
nlTN  nadily  in  epirits  of  wine. 

EUmi  ii  given  u  a  constituent  in  most 
fonnulA  foi  violin  vurnishea ;  but  I  doubt 
whathsi,  on  acconnt  o(  ita  gneniah  tinge,  anj  of 
tb(  Cnmona  men  ever  uaed  it,  tinleu  it 
LcmniD  Storioni. 

Bmitgf  it  far  more  likely  to  have  been  oi 
Ihe  (ihief  insredienta  of  the  vamiah  of  the  ' 
■altara."  It  Domes  from  Siam,  China,  and  other 
]lUM,  and  ia  the  inapisaated  juice  exljacted  from 
a  luge  tree  by  inciaion.  In  the  slate  in  which  it 
nacaii  tu  it  ia  dry,  aolid,  and  compact,  of  a 
litraaai  appearance,  and  givea  a  bright  yellow  oi 
jtUowiah  orange  colonr.  It  itnparta  a  golden 
gSact  b)  what  are  called  "  changing  "  vaniishea. 

Jttitit  ia  a  well-known  gum-reaiii  in  clear 
KMod  teara,  need  in  the  East  as  a  shewing  gam 
(wilio-ation].  It  gives  toughness,  and  is 
nloiUe  for  those  vaniiahes  in  which  coloor  is 
lotnqiuied. 

Ohimum,   Franiinttnu,   or  Thin  ia  of  SO  Soft  a 
ehuacter  that  the  merest  pinch  of  it  should  be 
nad,  or  the  vamiah  will  alwaya  turn  sticlcy  ' 
bat  hand. 

S—im  ii  so  well  known  that  description  is  ^, 
■ecaaaiTT.     It  ia  useful  ;in  ver;  amall  qnantitiea 
a  vamiah  which  may  be  too  tough  and 


I  u  it  t 


bM  of  which  nai 

The  beat 


I    soften,   and  also  t 


give 

called  juniper,  fiam  the 
it  ia  obtained,  ia  a  vary  nsef  ol 

rThe  beat  is  in  obtong  teiua  from  Jin.  to 
in  length.  It  dissolvM  freely  both  in 
fiiiti  of  wine  and  oil  of  turpentine,  anduotonly 
natabntea  body  to  vamishea,  but  also  great 
taatn.  It  is,  however,  very  soft,  and  yield*  to 
tkeaS^itaat  attrition. 
Sannl  of  the  above-named  snbatuioes  have 
oolont  of  their  own,  pHrticularly 
blood ;  but 

■aking  tor  the  aake  of  the  colonr  they  impart, 
nch  as  tnrmeric,  aaaaafraa,  aaSron,  annatto, 
ttdittt,  rad  aanders-wood,  brazil-wood,  aandal- 
nod,  psaoh-wood,  oun-wood,  &c.  The  colours 
<immn»j  be  extracted  by  spirits  of  wine,  and 
tlMU  oonbmationi  form  ample  field  for  the 
■tdUgent  exporimenter.  It  will  be  found  that 
mas  c3  them  oiay  be  greatly  intenaified  by  the 


1  of  a  little  alum,  c 


I  tartar. 


I  upend  a  few  of  the  old  forma  of  violin 
nniiah  for  the  benefit  ot  thaw  who  do  not  care, 
>  who  have  not  the  time  to  spare,  to  eiperiment. 
Ia  "Hn^rey  on  Vamiah,''  a  atandMii  work 
piUiahed  m   1816,  ia   given  a  vamieh  for  violins 


TanJoe  __, 

^liritB  of  wine 
It  will  be  seen  that  lac  ia  here  apedfied ;  but  I 
■IxKild  ptelar  to  leave  it  out,  and  redaoe  the 
Vanice  torpentiae.  It  ia  hardly  neceaaary  to  Bay 
that  the  pounded  glaaa  is  uaed  tor  the  porpoee  of 
bqiiig  the  gums  in  a  state  of  diviaion  and 
.uwonta  aolntion,  and  ia  not  intended  to  add 
<*A*ttansparency  or  brilliance  to  the  mixture. 
Aactlwformis:  — 

TadM  turpentine   2  onnoes 

Saadara'o '!!'.!!!;!!!!!;!!!!!!!  2    II 

Maatic    l      „ 

Poand«dgta« 4      ,, 

Spirits  of  wine 24      „ 

In  both  these  cases  treqaeut  ahakiuK  of  the 
Mthisnaceacary,  and  when  the  whob  of  the 
tw  have  been  dissolved,  the  solution  should  be 
wnd  through  ■  piece  of  linen 
^hniBld  work  published  in  175S  is  given  the 
■"•■iw  "  very  Bne  vamiah  for  a  violin  "  : — 

"To  00  this  in  the  beat  manner  you  most  have 
WM  liaaMt  before  you.  In  the  firet  put  of  the 
^Nt  pm  laoo*   Bob.,   Hodorac   3oz.   or  4oi., 


both  very  finely  pulverised ;  upon  this  pour  of 
the  beat  rectified  spirit  of  wine  ao  much  till  it 
stand  4in.  above  Uie  ingredients :  when  dig- 
solved,  strain  it  through  a  cloth  and  place  it 
closed  up  in  a  aliU  place  to  settle ;  in  a  few  days 
the  top  will  be  clear,  which  yon  are  to  decant  ofi 
in  another  glaaa,  and  preserve  it  from  dust. 

"  In  the  second  glass,  pat  of  dragon's  blood 
Sol.,  and  of  red  wood  3oe.  ;  make  a  solution  and 
extract  of  them  with  the  same  spirit  of  wine. 

"  In  the  third  glass,  dissolve  of  colophony  3oe,, 
aloes  socotrines  2oz.,  orlanium  3oz.,  and  when  the 
whole  ia  extracted  then  pout  the  ingredients  of 
the  Uicee  glasaee  into  one,  stop  them  np,  and  let 
M-^msnttle;  then  ponr  off  what  is  clear  at  top,and 
filter  the  rest  throngh  a  brown  paper.  If  you 
find  the  vamiah  too  thin,  exhale  it  a  little  over  a 
gentle  heat,  and  you  will  have  a  fine  red 
varnish,  which  wul  gild  pewter,  and  be  of 
an  excellent  composition  for  varnishing  of 
violins,  &c." 

Instead  of  "exhaling  over  a  gentle  heat,"  in 
which  there  is  always  an  element  of  risk,  more 
or  less,  I  should  reoommend  leaving  the  vesaels 
unoovered,  and  allowing  the  spirit  to  evaporate 
naturally.  It  should  be  remembered  that  even 
the  best  spirit  of  wine  will  not  take  up  more 
than  a  third  ot  ita  weight  ot  the  temnoos  sub- 
'    '"-'  '    "i  action,  and  that,  there- 


aponge  and  warm  water,  and  put  before  the  fli«l* 
dry,  aa  the  French  poliahers  do.  This  will  aof 
only_  remove  any  stains  or  thnmbing*  it  may  bai« 
received  in  the  trials  for  tone,  bnt  will  bring  o^ 
the  softer  p«rl«  of  the  wood,  which  may  then  be 
operated  upou  by  the  finest  glaaa-paper.  Aftv 
this,  if  it  ia  wished  to  bring  np  the  grain  of  tha 
betly  ao  aa  to  be  very  conapicuona  (aa  sob* 
prefer  to  see  it),  it  will  be  found  that  faumidiiBg 
the  wood  with  a  piece  of  ivory — the  handle  of  a 
knife  or  tooth  brush — will  produce  the  deaind 
effect. 

I  purpose  treating  of  the  foil  or  iiie  in  fh« 
next  chapter. 


SCREW-CTTTTinO  QAVOE. 

THE  foUowina  note  on  a  icrew-ootting  SVtf 
may  b«  nsdol  to  some  ot  our  reader*.  It  a 
oontributad  to  the  Amerieon  ifaekkutt  by  a 
"  Lathe  Hand."  The  iUmtratlon  repieaanta  a 
devioe  he  aaja  he  has  aied  on  a  161n.  Falnam  lalha 
tor  savaral  yean,  and,  having  aeen  nothing  Jaat  lika 
it  in  use  elsewhere,  he  thinks  it  may  pertiua  poaaaa 
merit  enough  to  find  apaoe.  It  diffan  aim  tbs 
usual  BOTew-outling  gauge  in  that  the  bbtbw  A  ia 
provided  with  a  oheok  nnt  D,  whieh  holds  Ike 
aorew  aolid  in  Uw  tool-alide.  The  knniM  out  B  k 
opented  In  the  usual  way — turning  it  tmik  a  Uttla 
U  each  out— and  by  arranging  to  have  it  strike  Ihm 


^iLUMM.<J 

V:i:,^,„„. 

1 

^h 

„,    j 

fore,  in  a  case  in  which  the  gum  does  not  yield  I  fixed  oollai  A'  on  the 
condderable  body,  the  soluflon  '^     "    ..._ii.— v.j^  .i. 


that  evaporation  la  indispenaable,  but  it  ia  only  a 
matter  ot  time  for  it  to  be  done  naturally,  and 
wiUiout  the   risk  attending  the  application  of 

beat. 

Fomet,  an  old  French  chemist,  in  his  "  Com- 
pleat  History  ot  Dmgge,"  allndee  to  six  kinds  of 

varnish,  but  does  not  give  the  proportions.  One 
ot  these,  he  says,  is  made  ot  oil  of  apike,  fine 
turpentine,  and  eandarac  melted  together ;  the 
aeoond  is  called  Venetian  vamiah,  and  ia  com- 
posed of  oU  of  turpentine,  fine  turpentine,  and 
maatio  melted  together ;  and  the  third  is  a  epirit 
vamiah,  composed  of  sandarac,  white  karabe, 
gum  elemi,  and  maatic.  The  fourth  is  golden 
vamiah,  made  of  linseed  oil,  sandarac,  aloes, 
gamboge,  and  litharge  ot  gold ;  the  fifth  is  China 
vamish,  which  is  gum  lac,  colophony,  maatic, 
and  spirits  of  wine,  and  the  sixth  common  tur- 
pentine diasolved  in  oil  ot  turpentine. 

The  same  writer  says  that  gamboge,  treated 
with  lime-water,  gives  a  blood  red. 

With,  however,  the  gum-resins  and  colouring 
matters  I  have  enumerated,  the  experimenter 
may,  by  the  inoumerable  combinations  possible, 
accompanied  with  care  and  deaolineee,  arrive  at 
some  very  interesting  results,  and  I  would  par- 
ticularly adjure  him  that  he  keep  an  exact 
record  of  weight,  or  bulk,  or  both  of  the  in- 
gredients used,  in  order  that  he  may  either  avoid 
repeating  what  may  tnrn  out  to  be  unanccesatul, 
it  he  is  lucky  enongh  to  make  a  hit,  that  he 


nw  when  the  oairaot  i»]A 
being  cnt,  any  nnmbtr  eas 
be  cnt  a  uniform  depth  without  eallperiog,  is. 
By  ohauKing  the  block  C  and  nut  B  to  other  us  of 
oJtlarA^M  shown  at  Fig.  2,  internal  threads  m^ 


EDISON'S  CASBOn  BATTEBT. 

ACCORDING  to  the  Bltclrical  Stvitw  ot  New 
Tork,  Mr.  Edison  has  been  rsoently  naat«4 
a  patent  for  a  rather  nnnaual  type  i^  batterr,  ia 
which  carbon  ia  substituted  tor  fhe  ifaio  ordhiaiily 
employed  aa  the  aolnUe  ot  active  elaetrada  m 
gslvanio  batterlaa.  The  aleetioljte  uaed  fa  an  oxide 
which  is  maintained  in  fusion  by  «xtanall^  appBst 


heat,  which  by  raising  the  temperature  ot  Vhm 
oarbon,  enablea  it  to  absorb  oxygen  from  the  oxide 
and  develop  ouneot.  A  battery  invtotad  by  Jab- 
lochkoSopoatedalaoon  thiapiiiuiple.  JaUoghkoC 
Diad  tor  his  electrolyte  nitrate  o*  ~"' — *"  — *^'-'-  •- 
maintained  in  (nslon  ty  tbe  b 
carbon    l""—  "— '   — "-'    '- 


le  nitrate  of  potash,  wUeh  k 


italned  in  (oslon  ty  the  buniina  Q*ib««,  Iha 
on  being  first  raissd  to  incanduaooiea,  tta 
ite  ol  potash  bdng  tossd  in  a  oonduating  vsaa 
the  piece  ot  igmted  carbon  nluagad  MeiL 
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Th*  nitNto  of  potuh  famiibed  oxygsD  to  fupport 
oomboitioii,  wbicii  oontiiiued  M  loag  U  the  cubon 
■ad  nitnta  laited  ;  tlie  clicmkal  resctum  dsrdoped 
tha  cQTTSDt,  wbicb  wu  U^BD  off  bom  tti«  carbon 
and  tb«  oouUiiuiig  tmsb)-  Mi.  EdiKin'i  battel^ 
dlften  from  thii  uiM**ralllwt«iulpartica]ui.  Hu 
■iTtiigsnnDt  k  illDibmtod  in  the  McompuiTiiig 
UlDttntiaa,  wherain  A  npmMiits  a  fnnuoe  am 
whjdk  li  inpDottad  an  iron  nod,  B,  provided  with 
flnol^  black  (•  on  tha  bottom,  on  whick  ii  np- 
portM  a  block,  C,  mad*  ol  powdered  tntnniiiioQi 
ooal  mixed  with  a  little  tar  and  compacted  and 
coked.  The  etecboljte  ii  formed  of  ocide  of  lead, 
to  which  a  Qui  mar  or  ma;  Dot  be  added.  This  ia 
iOiubated  at  B.  Tba  heat  ol  the  furnace  fnne  the 
oxide  of  lead  and  raiaea  the  caiboo  to  a  red  beat, 
when  It  li  acted  upon  b;  the  oxide,  forming  car- 
bo^  add  and  dettJonins  h;  the  reaction  current, 
whidi  maj  be  earned  off  from  Uie  two  pole*  1,  2- 
Ifr.  Bdiaon'i  appliottion  mpon  which  thia  patent 
wu  iMad  WM  Bkd  io  TStj,  1882. 


A   SEAT   ATTACHHIirr   FOfi 

BIC7CLBS. 


ir  remored,  adiqiting  the  vtiiiole 

in  front  ol  the  rider  in  neh  a  manner  that  it 

fall  ont,  and  will  not  nnbalance  the  machine;,  while 
it  mar  ■'■o  ^  adjoited  to  anit  children  of  diAerent 
■xee.  llii*  improTement  haa  been  patented  t^ 
Heam.  Lonia  Baatetter  and  Ctiit  Siebold.of  Fort 
Wa;ne,  Ind.    The  cMd'*  aeat  ma^  be  P^f^ 


, a  form  of  hiejde,  heins  i 

to  ■  aatet;  of  tlte  oaoal  njle,  and  it  i*  mpport 
tlM  back  br  the  tprfng  of  the  main  aea^  a 


■hown'attaobed 

irtedat 


^ 


lower  front  portion  of  which  braces  extend  down- 
ward and  forward,  and  axe  bolted  to  a  mpport 
leeoied  to  the  itaeriug-ferk  and  tha  main  frame. 
Vig,  2  ii  a  plan  view  of  the  attached  eeat  and  ita 
npporti,  the  foot-reite  extending  in  a  neail;  hori- 
E  iulal  podtion  on  each  aide  of  the  fork,  and  the 
raai  pOTtioni  of  the  foot-reite  being  bent  upwarda 
and  clamped  to  depending  hangvs,  the  clamp  buDR 
adjnatable  to  anit  children  of  differant  dzea.  TIib 
bandla-bar  extendi  aronnd  the  front  of  the  seat, 
forming  ■  isanre  gaud  to  prevent  the  child  from 
falling  out,  and  when  the  child  ii  not  to  ride 
Uie  ieat  maj  be  eatOj  removed,  and  the  bicrele 
Hied  in  tha  ordinary  way.  B;  thia  method  of 
attaching  the  aeat,  tha  child  bae  a  foot  on  each  aide 
of  the  fork,  and  bu  the  aame  atringing  motion  ai 
the  operator,  the  weight  of  both  coming  together 
upon  the  laddle,  wherehf  the  cbOd  folly  partakes 
in  the  healthfolceei  of  thia  form  of  eierc" 
Scifnlific  ^nicncan. 


LESBons  nr  thx  difsisehtial 

CALCULU8.-II. 

By  RiOBAim  A.  Fbociob,  B.A.,  F.B.A.S. 

Anlltor  of  "  Othtr  Worlda  than  Oars,"  "  Sunviem 

of  the  Earth,"  ic,  4c 


B' 


itJT 


Snppoae  we  bad  thia  problem  given : — 
Thelaogthof  the  line  AB  ii  a;  when  n 


point  P  bo  takan ._ 

AP.  PBmaybe  a*  gtaat  m  poadble?  SinoeAF 
PBia(a-y),  and  the  rectangle  mider  A  P, 
(wbich  call  X}  ia  y  (a  -  y}  :  that  ia 


t  want  z  to  be  aa  great  ai  posaible.  Kow  the 
dlSenotial  ooetBcieDt  of  x  witii  reepect  to  y  ia  the 
rata  at  wbidi  x  iudnaaaa  with  invMM  of  y  (from 
0  to  a]  ;  and  ao  longaa  x  ia  ineteaiing  x  ia  not  aa 
great  aa  pomible.     We  moit  find,  than,  when  x 


.    .'  when  ita  rate  ol  _ 

I  di&enaitial  ooaffioient)    ie   tedooed  U 
ow  wa  have  aeea  that  wIud 


PutUng  thia  equal  to  non^t,  ws  have  the  equalioii 


at  that  F  mnit  biieet  AB,  in  order  that  the 
rectangle  nndor  A  P,  F  B  may  be  a  maximnm. 

Here  ia  another  problem : — 

AO  ia  a  cylinder  conrizncted  to  fal&l  the  con- 
dition that  ita  hdght  A  B  added  to  AO,  theradiui 
of  a  circular  face,  ia  eqoal  to  a  fixed   length  a. 


Beqoired  the  height  of  the  cylinder  in  order  that 
ita  carved  sorface  may  be  aa  great  aa  poaatble. 

Put  AB-y.-  eothat  AO-o  -  y. 
Then  the  carved  larface,  which  call  r,  a  repreaented 
by  the  rectangle  under  the  bdght  and  the  cinmm- 
ferenoe  of  a  circular  face.  That  ia  (repreeentia  g 
the  ratio  of  the  drcamferenoe  to  the  diameter  aa 
naual  by  r). 

Here,  a*  betora,  we  mnat  have  the  rata  of  inereaae 
of  X  with  inereaae  of  g  (or  the  differential  co- 
efficient of  x)  tuught,  Bnt  if  we  went  throogh  the 
prooeM  for  datermining  ^e  differential  coefficient 
"  above,  we  ihould  rauily  get 


and  the  eqaation 
givee 


25r(«-2y)  -0 


the  height  of  the  blinder  must  be  equal  to  the 
radiua  of  iti  baaa. 

Soppoae  that  ■'"■''"■^  of  requiring  the  curved 
lurlaoe  to  be  a  loaxininra,  the  proUem  required  the 
whole  inifaea  to  baa  maximum.  Than  taldna  y  aa 
before,  and  repreaapting  the  whole  niifaoe  oy  x, 
we  have  to  add   to   the  cnrved    auttace   or  2ir 


-V*),  tl 


-2«-(»'-ay). 
Now  to  find  the  differential    cocffideat  of  x,  we 

r-SirCa'-ay) (i.) 

A4r-2x(^-77T^l7l) CH.) 


Now  we   CManot  make  thia  coefficient  vaoiih  by 
giving  any  valse  to  y,  for  it  ii  iodepeodant  of  y. 

What  ia  the  meaning  of  thiareanlt?  And,  again, 
what  i*  tha  meaning  <rf  the  negative  value  obtained 


ittf  alive,  we  infer 
tha  inereaae  of  x  ia  tugetipt,  or  in  other  worda  that 
X  dicrema  aa  y  iturtatu.  We  obviouily  cannot 
get  a  maximum  vahie  for  the  aarface,  then,  by  In- 
creaaing  y,  bnt  have  the  graateat  value  at  atarting, 
or  when  y  la  nought.  In  other  woidi,  the  sorface 
ia  graatait  when  tha  eyllnder  ii  a  mere  eirci  ' 

JaMiiM  of  radini  a:  and  ita  lorfaca  oontinnally 

nnif  onnly  ilimini«h««  u  iti  height  im  iiiaaiMi  and  the 


be  equated  to  aero  meana  in  reality  that  tb 
pioblem  ia  insolnbla.  And,  u  a  matter  of  tact,  tha 
expreeaion  2  ir  (a*  ~  a  y)  haa  no  maximum  vib^ 
for  by  taking  y  negative  we  may  make  the  eipna- 
Bon  aa  large  ai  we  chooae. 

Tha  reader  may  be  inclined  to  aak  wheth«  tUa 
pecnliarity  haa  a  geometrioal  intanretatiaa.  It 
haa  :  and  we  touch  nere  on  a  wy  vunaUe  ttatm* 
of  the  differantial  calcolua,  and  genenUy  cf  the 
application  of  algehn  to  gaomatry.  "*— h'-riWai 
are  pointed  out  1^  algebraical  methods  which  Bu 
geometn  of  out  probwmt  would  not  alwaji  iadi' 
cate.  It  is  for  this  reason  I  have  at  thu  al^a 
introduced  this  particular  problem. 

In  this  ease  we  can  have  a  negative  bai^yfct 
our  cylinder,  and  a  ^-  y  tor  tha  ndius  of  the  uas : 
only  we  must  than  luilraet  the  carved  mfua 
&om  the  sum  of  tbe  two  dieular  face*.    And  oat 

result  tells  us  that  the  gmtarw 

height  thegraatarwiir  tha  ran 
Thar*  will  Ss  no  tnia  ■"■""■"— 

In  the  next  paper,  aftat  exblbUing  the  rulMltr 
which  the  differential  onelScumt  of  an;  iihiim^hi 
can  be  determined,  I  abaU  ivocead  to  diaooB  wilk 
graatar^  beadom  of  eelecUoo    other  problemi  ta 

uUydi 


^  which  the  diff an ,  _,__ 

amn  can  be  nadilv  datermined. 

In  the  first  piaca,  let  na  note  that,  tot  oca- 
veniaoca  tba  quantl^  whose  differcmttal  ooetUmt 
is  to  ba  detamined  la  aommonl;  caUad  (itber y  or  ■  ,- 
and  tha  quantity  wboaevariatioii  causae  thafomects 
change  is  commonly  expressed  by  £.  I  select  y  fix 
the  formet  and  rrtain  x  for  the  latter  pnipcet. 
Letitharemembered  that  there  ia  no  real  necaaty 
for  an;  fl"iJ  pnotioe  in  *>»^*  matter.  In  the  lilt 
IcMon,  tor  example,  I  used  in  one  case  i  and  I 
inltead  of  y  and  x,  while  in  the  other  sianplm  I 
inlanhanged  x  and  y. 

Let  me  tepaat  that  tha  differential  coeffideot  d 
one  quantity  y  with  raapect  to  another  x,  ia  ■ 
aiprsaaion  indicating  the  rata  at  whirA  the  lanaw 
ineruju  as  we  inoreaaa  tha  latter.  I  advisedly  ow 
the  word  inrrtui  aa  reapects  y,  even  ttuDjt 
inctease  of  x  mm  cause  decreaae  of  y.  For  in  aim 
a  caae  the  differential  coef&dent  will  come  oil 
n/gaCite,  and  a  n^ative  inereaae  ii  tha  tna 
algebraical  equivalent  of  deoreaae. 

'    '        F  for  the  differential  ooeffidenta  of  Aa 

ia  oooitaiit,  ita  differantial  eoeSdml 
fcrBad- 


imple  fnncli 
Uy-o,< 


Let  y  —z",  where  n  ia  a  poaitiva  whole 
In  thii  case  wa  will  go  through  thepror— 

ing   the  differential  coeffidant.    Wa  is 


",'5 


+  i  y  -  (x  +  a)i" 

i  a  finite  nnmbar  cf  tami 
I  X  +   [  involving  .{A  *)',  (^  x)', 


_•  ■  11  X"— 1  +  terms  involving  Ax  and  its  pow«>i 
Now  anppoae  ^x,  and  therefore  dy,  to  beeooa 
indaSnitely  minnta,  oalliog  them  n^aotitai;  i* 
and  d  y,  and  wa  have 

zlf   m  n  1*^'  +  a  finite  nnmber  of  indafiaitdr 


these  columni.    Let  it  enffljM  that  for  all  valwa 


But  let  na  remove  thia  reanlt  from  the  ngioa  d 
algebraical  expmdona  for  a  moment,  in  oidiar  that 

reanlU,  may  be' folly  ncognised.     Take  i  to  be  10. 
and  «  to  be  4,  thu 

y  -  ia<  «  1,000. 
Try  now  tha  effect  of  adding  so 
ny  1-IOOth  or  '01.    Then  instead  of  10',/^ 


lUquaan?! 

e'cakdirtathrvalno  if  thii,  "• 
find  it  to  be 

iDOjO'Oeoouwi. 

Tbe  effective  part  of  the  increment  of  y  u^**^ 
and  the  proportion  it  bears  to  tha  incraaeot  "ili^ 
1-lOOth)  la  <,000.  TbiaiafourlimeslhecalieaflO," 


Nov.  30,  1891. 
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nx*^K  And  w>  in  aD7  oue  the  reader  may  care  to 
tir;  wbeneyer  y  a  £«,  a  minate  increaae  in  the 
mie  of  X  giTes  to  y  an  inoreaae  n  z'*^^  times  aa 
peat. 

Hie  jnneial  remit  enables  ns  to  at  onoe  ezpieas 
the  differential   coefficient  of  all  such  quantities 

•I  ^Ic,  *i/Xj  ^  and  lo  on.    It  is  only  necessary  to 

wzite  these  (or  oonoeiye  them  written),  in  the  forms 
xitJ^fjr-\  to  see  that  the  respective  differential 
cosfficients  are  i  «-*,  |  «-l,  and  -  2  ar-«,  which 

we  may  write  respectiyely  — 1 — ,   — L^,    and 


2Vi 


Vi«* 


-  -  .    Anyone  who  has  become  at  all  practised  in 

ipptjing  the  differential  calculos  would,  of  course, 
vnte  down  these  results  at  once.  It  is  plain,  too, 
from  the  mode  of  proof  thai  if  5/  «  a  2",  where  a  is 

oosstant,  %^  m  an 2**-^. 
ax 

Ibe  next  simple  function  I  shall  take  is  the  sme 
d  an  angle.  Aad  haviog  in  view  the  importance 
of  the  reader's  obtaining  dear  views  ol  the  nature 
of  a  differential  coefficient,  I  shall,  in  this  ease, 
Aow  a  geometrical  way  of  finding  such  a  coefficient. 

Let  the  aoele  x  be  reprssented  by  A  O  B,  Fig.  1 ; 
tfasa,  usinff  the  arc  measure  and  making  the  radius 
oaity,  we  haTe 

X  «  AB, 
tad  tin.  x  »  B  F,  where  B  F  is  perpendicular  to 
0  A,  «  y  suppose. 

Now  let  angle  A  O  B  receive  the  small  incre- 
saapt BOG,  and  call  the  arc  B C  A  x ;  then,  com- 
plstiag  the  figure,  the  corresponding  increment 
of  the  sine  is  CD.    Hence 

Ay  ^  CD 

Ax        CF 

Now  it  is  dearthat  as  G  is  brought  nearer  and 
nsmr  to  B,  the  figure  BCD  approaches  more  and 
awrs  nearly  to  the  figure  of  a  triansle  similar  to 

BOF,  and,  therefore,  the  ratio  ^  approaches 

G  B 

Moeaad  more  nearly  to  the  ratio  .^-?.  Hence 

whoa  C  so  moving  is  ju%t  upon  B,  in  which  state  of 
thingi call B  C  4i X,  and  C  u d\jy  we  have 

dy      OF  1 

.-^«  JTo  *    CO"'  «• 

dx      OB 


Wehave  then,  if 
y  m  sin. 


X  ^y 


COB.  X. 


Let  us  study  this  result  a  little. 

fiememberingtthat  the  differential  coeffident  of  a 
joaatit^  ezpreesea  the  rate  at  whidi  the  quantity  is 
Bunanng,  we  eee  that  the  above  result  implies  tinat 

*  The  reader  shonld  very  carefully  note  that  thia  is  not 
la  apnroziniBte  molt,  but  exaot.  In  all  thoM  cases, 
ilaemiiits  are  dealt  with,  we  are  compelled  to  consider 
MpmimaftB  cmm  in  order  to  leam  the  natare  of  the  final 
mte  of  things ;  bat  our  rtuvXt  refers  to  that  state  of 
Aiflgs,  and  not  to  any  intermediate  state,  Iwvoeoer  near, 
Ihereader  has  miflsed  the  essential  point  of  the  method 
ofliaitoifbefailiitoeeethia.  We  have  not  to  deal  with 
Woiiinste  Tuultt  at  all  in  thus  appljin^  the  method  of 
nutk  Fcfbape  the  iM^izmer  may  reoopaiae  this  truth 
sme  dearly  if  I  apply  the  method  to  oolve  a  well-known 
pnUeat.  JaA  it  be  required  to  determine  the  angle 
ABT,  iaelnded  between  a  radius,  A  B,  of  the  drde  BOF 
(Kg.  t)  and  the  tangent  B  T  at  B.    Take  0  apoint  near 


^iO,A 


^^0.2. 


j»  Md  draw  the  secant  CBD.    Then  conceive  that  C 

WWdtts  B,  eaxrying  the  secant  along  with  it.    Ob- 

"Bwy  viMa  0  has  thus  moved  up  to  B,  the  secant  will 

^invy  lbs  posttian  of  the  tangent  BT.     Now  in  any 

■fmcBt  poeitiaa,  as  G  in  the  figure,  we  have  the  tri- 

WABaisosoeleB;  and  the  equal  angles  A B  C,  A C B 

IPw,  differ  ttom  two  right  angles  by  the  angle  A. 

wee  ABC  faUa  abort  of  a  nght  angle  by  half  the  angle 

*«»^ABD  (which  together  with  ABC  makes  up 

^  vtaagiert  eseseds  a  right  angle  by  half  the  angle 

•"  aewwhaiG  moves  upto B the  angle ▲  diminishes, 

•aittinately  vanishes.   Sence  the  difference  between 

Jff' sad  a  xigfat  angle  ultimately  vanishes ;  so  that 

gfcttssgesat  CBDhas  become  the  tangent  BT,  the 

?iWABT  is  a  tigbtaagle.    We  know  this  to  be  not 

gPjSTOrtily  but  gtactly  tme ;  but  tiie  reader  must  not 

2S*«td*>^  be  sees  that  the  line  of  reasoniag  given 

■■•l»m*lltobsso. 


as  we  increase  the  angle  the  sine  increases,  until 
X  is  a  right  angle  or  ^  .    But  after  x  has  passed 

this  value  cos.  x  is  ne^tive.  This  implies  that  the 
sine  thenceforth  dinunishes;  and  we  know,  as  a 
matter  of  fact,  that  the  sine  does  diminish  aa  the 
angle  passes  the  right  angle. 


SGIENTIFIG    SOCIETIES. 
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THE  lAHTEBN  S0CIST7. 

THE  annual  general  meeting  of  this  Sodety  was 
held  on  Nov.  9th,  at  20,  Hanover-square.  A 
loan  oolleotion  of  100  slides  lately  reoeived  from 
America  in  exchange  for  100  slidies  recently  sent 
there  by  the  Society,  were  then  passed  through  the 
lantern,  the  opinion  of  the  members  being  that  the 
collection  was  one  of  high  excellence.  The  land- 
scapes especially  were  of  fine  quality,  and  showed 
not  only  i^otographic  skill,  but  also  artistic  merit 
in  the  selection  of  the  view.  In  some,  stereosoopic 
effect  was  conspionooa  in  a  marked  degree.  Tne 
views  were  those  of  cities,  rivers,  mountains, 
canons,  fofests,  &c.  It  is  quite  impossible  to  say 
more  about  them  than  that  they  were  grand  pictures 
of  afgrand  country.  Among  those  pictures  that 
were  of  a  funny  or  remarkaoie  character,  the  fol- 
lowing may  be  noted:— A  fine  photograph  of  a 
flash  of  lightning.  <•  Her  First  Offer,'^  a  Chinese 
doll  on  bended  knee  popping  the  question  to  a 
demure  little  dollar*  **  We  Mot,  ^was  in  a  Crowd,** 
two  locomotives  in  collision.  Two  yachts  in  col- 
lision. This  was  a  very  remarkable  ohotograph,  as 
the  two  vessels  were  in  the  act  of  colliding.  There 
were  also  several  children's  tea  parties  and  wsshing 
days,  whidi  formed  pretty  scenes. 


Boaat  and  Baked  Keats. — The  very  general 
adoption  of  the  close  range  or  "kitchener"  in 
plaoB  of  the  open  grate  has  necessarily  caused  an 
abandonment  of  the  method  of  roasting  our  meat 
before  the  open  fire,  and  the  substitution  of  the 
process  of  baking  in  a  dose  chamber  or  oven.    No 
doubt  the  latter  method  is  the  most  convenient  and 
the  most  eoonomical,  but  it  may  be  questioned 
whether  it  is  the  most  wholesome.    In  baking,  the 
meat  is,  aa  it  were  cooked  in  its  own  juices ;  the 
vapours  exhaled  from  the  warm  meat  are  oonJELned 
in  the  dose  oven,  and  do  not  escape  into  the  atmo- 
sphere, adding  no  doubt  to  the  flavour  and  also  to 
the  richness  of  the  food.    At  the  same  time,  the 
joint  surrounded  br  tbia  dense  vapour  does  not 
yield  its  juices  so  freely  as  when  roasted  in  an 
open  atmosphere,  as  can  be  seen  by  comparing  the 
yield  of  dripping  obtained  in  the  dish  in  which 
a  leg  of  mutton  has  been  baked  with  the  amount 
whi(m    a   similar  joint  gives    to  the  dripping- 
pan  when  roasted.    That  a  very  large  quantity 
of  the  more  oily  portion   of  the  fatty  matters, 
espedaliy    of    the  fat  distributed    between  the 
muscular    fibres,     does     not  leave     the     meat 
when  -baked,  can  be    shown    bjr    examining  a 
slice  of  baked  meat  and  oomparing  it  with  a  similar 
slice  of  roast  meat,  when  it  will  be  seen  that  in  the 
former  minute  oily  globules  are  abundantly  dis- 
tributed among  the  fibres,  wbilat  in  meat  that  has 
been  well  and  thotoughlv  roasted  they  are  com- 
paratively unnotioeable.  Moreover,  the  gravy  from 
baked  meat  when  cut  always  yields  more  grease 
than  does  that  from  roast  meat,  though,  aa  above 
stated,  the  yield  to  the  dripping-]^  is  less  with  the 
former  than  the  latter.    It^is  this  retention  of  the 
volatile  aroma  and  unctuous  jnioes  that  renders 
baked  meat  so  popular,  and  no  doubt  with  persons 
of  strong  stomaotaB  it  is  not  harmful;  but  when 
digestion  is  fiseble,  we  are  oonvinoed  it  is  highly  in- 
jurious,  and  that  its    continued  use   not  only 
aggravates  but  also  inducea  indigestion,  and  that  in 
many  instances    very    considerable    benefit    has 
resulted  from  the  advice  of  the  medical  man  to 
the    patient  to   order  his    meat  to   be  roasted 
instead  of  baked.    Our  knowledge  at  present  re- 
garding the  respective  digestibility  of  different  fats 
ia  very  imperfect ;  still,  the  general  and  popular 
opinion  is  that  the  more  oilv  fkts  are  less  digestible 
and  more  "  bilious  '*  than  the  aolid,  and  it  is  these 
fiuid  fata  which  form  the  grease  of  cooked  meats. 
Much  the  same  may  be  said  regarding  the  mode  of 
cooking  baoon.  Thus  in  the  North  of ISngland  thick 
sUoes  of  baoon  are  placed  in  shallow  tins  and  cooked 
in  the  oven,  whilst  rashers  are  usually  fried  in  a  pan 
over  the  fire.    In  both  cases,  however,  the  baoon  is 
cooked  in  its  own  "  dip.*'  or  most  oily  portion  of  its 
fatty  matter.    It  has  long  been  pointed  out  that 
baoon  cooked  by  either  of  the  above  methods  is  a 
"bilioua"  article  of  diet,  whereas  when  bacon  is 
toasted  it  is  not  apt  to  disagree  even  wiUi  deddedly 
"  bilious  '*  people,  the  reason  being  that  the  oily 
portion  of  the  fat  or  "  dip  "  is  removed,  and  only 
the  more  solid  fat  left,    we  have  no  wish  to  raise  a 
panic  with  regard  to  the  useful  and  economical 
**  kitchener,*'  but  would  merely  suggest  that  baking 
may  in  some  instances  be  the  unsuspected  cause  ox 
indigestion,  in  which  case  a  return  to  the  use  of  the 
roasting-jack  and  the  open  fire  would,  we  think, 
prove  to  be  a  step  in  the  right  direction.— Xa/i^^ 


SCIEimnG    NEWS. 

THE  position  of  Wolfs  Comet  on  Dec.  1  will 
be,  according  to  Dr.  Berberich's  ephemeria 
for  Berlin  midnight,  K.A.  4h.  24m.  138.,  S.  Dec. 
13^  21-8'  ;  brightness  7*55  as  compared  with 
unity  at  time  of  rediscovery,  An  ephemeris  by 
Dr.  Thraen  differs  slightly  in  the  "seconds.*' 
The  greatest  south  declination  is  reached  on 
December  18-19. 

For  all  useful  observational  work  the  lunar 
eclipse  of  Nov.  15  seems  to  have  been  a  failure 
in  t^  country,  owing  to  the  cloudy  skies. 
Neither  at  Greenwich  nor  at  Mr.  Common's 
observatory  at  Ealing  v^as  anything  really  visible. 
At  Paris,  and  throughout  Franca^  the  eclipee 
was  rendered  more  or  lees  inviaible  by  fog ;  bilt 
telegrams  from  Madrid,  Liabon,  Beimuda,  and 
Halifax  report  a  clear  sky  and  ezoeUent  obser- 
vations of  Uie  contacts  and  other  phenomena. 

Two  papers  by  Mr.  J.  E.  Oore,  F.R.A.S., 
read  before  the  Royal  Irish  Academy,  have  been 
reprinted  from  the  Frocsgdin^a.  They  are 
* '  Observations  on  the  Variable  Star,  Ma  Oephei," 
which  is  described  as  sometimes  remaining  "  for 
several  months,  with  little  or  no  perceptible 
change,"  and  '*0n  the  Orbit  of  the  Binary  Star 
35  Comse  Berenices.** 

The  death  is  announced  of  Prof.  Henry  N. 
Moseley,  LL.D.,  F.K.S.,  one  of  the  most  dis- 
tinguished naturalists  and  biologists  in  the 
country,  at  the  early  age  of  46.  As  a  mem- 
ber of  the  English  Government  Eclipse  Expedi- 
tion to  Ceylon  and  Southern  India,  m  1871,  he 
made  successful  observations  near  Trinoomali. 
Appointed  one  of  the  naturalists  to  the  Challenger 
Expedition,  Dr.  Moseley  served  on  board  that 
ship  during  the  entire  voyage  round  the  world, 
from  1872  till  May,  1876.  On  hii  retnm  he  was 
elected  Fellow  of  Exeter  (College,  and  resided 
there  several  years,  working  out  some  of  the 
sdentifio  results  of  the  expedition,  and  preparing 
for  the  press  his  work  entitled  **  Notes  by  a 
Naturalist  on  the  Chall^nyer,  1879.**  A  lairge 
portion  of  these  notes  was  reprinted*  in  the  narra- 
tive volume  of  the  official  work  00  the  scientific 
results  of  the  ChaUenger  Ez]^editioo,  of  which  he 
was  joint  author  with  his  colleagues  on  the 
scientific  staff.  For  two  years  Dr.  Moseley 
was  assistant  registrar  to  the  University  of 
London,  but  vacated  that  position  on  his  election, 
in  November,  1881,  to  the  Linacre  Professorship 
of  Human  and  Comparative  Anatomy  in  the  Uni- 
▼ersity  of  Oxford.  He  became  a  Fallow  d  the 
Royal  Society  in  1877,  and  was  a  member  of  th^ 
council  for  several  years  before  his  ^eath.  In 
1884  he  was  president  of  the  section  of  biology 
at  the  meeting  of  the  British  Association  at 
Montreal,  when  the  M*GiIl  University  conferred 
on  him  the  de^ee  of  LL.D.  During  the 
Challenger  Expedition  Dr.  Moseley  undertook  the 
entire  collection  of  plants  at  the  various  region^ 
visited.  Prof.  Moseley  was  a  Fellow  of  the 
Royal,  Linnean,  Zoological,  and  Asiatic 
socieUes,  and  contributed  many  valuable  papers 
to  their  Transactions. 

Mr.  George  Henry  Haydon  died  the  other  day 
in  his  70th  year.  He  was  one  of  the  earliest 
explorers  of  Australia,  and  his  two  books  on  his 
experience  of  60  years  ago  are  rare  and  valuable. 
He  at  first  settled  in  French  Island,  but  later 
went  to  tiie  mainland  and  made  the  first  crossing 
from  Melbourne  to  Gippsland. 

The  death  is  announced  of  Mr.  Wharton 
Jones,  F.R.S.,  at  Yentnor,  where  he  had  been 
retired  for  some  time  engaged  in  the  study  of 
his  favourite  subject,  the  state  of  the  blood  and 
blood  vessels  in  inflammation.  Mr.  Jones  was  in 
hifi  86th  year. 

The  following  is  the  list  for  the  Council  of  the 
Royal  Society  to  be  elected  on  the  anniversarr, 
St  Andrew's  day,  Nov.  30 : — President,  Sir  W . 
Thomson ;  treasurer.  Dr.  J.  Evans ;  secretaries, 
Prof.  M.  Foster  and  Lord  Rayleigh;  foreign 
secretary,  Sir  A.  Geikie;  other  members  of  the 
coundl,  Capt.  W.  de  W.  Abney,  "W.  T.  Bhm- 
ford,  Prof.  A.  Crum  Brown,  Prof.  G.  C.  Foster, 
J.  W.  L.  Glaisher,  F.  D.  Godman,  J.  Hopkinson, 
Prof.  G.  D.  Liveing,  Prof.  J.  Norman  Lookyer, 
Prof.  A,  M.  Marshall,  Dr.  P.  H.  Pye- Smith, 
W.  C.  Roberts -Austen,  Prof.  E.  A.  Schafer,  Sir 
G.  G.  Stokes,  Bart.,  Prof.  S.  H.  Vines,  and 
General  J.  T.  Walker. 

The  medals  in  the  award  of  the  coandl  of  the 
Royal  Society  have  been  distributed  as  follows  :-;- 
The  Copley  Medal  to  Prof.  Stonislao  Cannissaro 


3' 6 


ENGLISH  MECHANIC  AND  WORLD  OF  SCIENCE:    No.  1891. 


Nov.  ao,  1891. 


isr  hSm  oontrilmtioBB  to  bhemical  pliUoBophy ;  a 
Boyal  Medal  to  Prof.  Riicker,  for  nis  reBoarohes 
mi  liqmd  films  and  his  ooatributions  to  our 
ItBowledge  of  texreetrial  magnetisin ;  a  Royal 
Medal  to  Prof.  Lapworth,  for  his  researches 
■BUMig  the  older  rocks  of  Britain ;  and  the  Davy 
Medal  to  Prof.  Victor  Meyer,  for  his  researches 
•B  the  detemination  of  yaponr  densities  at  high 


'The  Christmas  lectures  [to  juveniles)  at  the 
So^  Inititation  wiU  be  delivered  by  Dr.  J.  G. 
MeKendriok,  F.B.S.,  professor  of  physiology  ia 
the  university  of  Glasgow,  who  will  take  for  his 
■abject  ''Idfe  in  Motion,  or  the  Animal 
Machine" — a  very  suitable  subject  for  juveniles. 

Thd  Geolo^oal  Photographs  oommitteee  of  the 
Bffitiah  Assooiation,  which  was  appointed  for  the 
eoUeelieiB,  preservation,  and  ^stematio  registra- 
liQB  of  photographs  of  geological  interest  in  the 
United  Kingdom,  point  out  in  a  circular  that 
■iboiii  half  the  counties  of  the  United  Kiug- 
4am.  axe  not  yet  represented  in  Uie  coUection. 
The  secretary  of  the  committee  will  be  glad  to 
leoeive  copies  of  suitable  photographs,  and  will 
lorward  uie  circular  and  other  particulars  on 
VBoeipt  of  requests  therefor  addressed  Mr. 
Omund  W.  Jeffs,  12,  Queen's-road,  Rock 
Yerxy,  Cheshire.  Photographers  in  various 
parts  of  the  country  should  take  note  of  this 


It  is  stated  that  Mr.  C.  Dawson,  F.G.S.,ha8 
fiscovered  a  mammalian  fossil  in  the  Wealden 
aear  Hastings.  The  fossil  consists  of  a  single 
loolh  of  an  animal  apparently  allied  to  the  well- 
inown  Plagiaulaz  from  the  Purbeck  formaUon 
•f  Swaiiage.  It  has  been  forwarded  to  the 
British  Museum,  and  was  exhibited  at  the  meeting 
«l  the  Zoological  Society. 

A  pt)oess  of  lead  "  galvanising  *'  or  galenising 
mm  IS  being  introduced  into  tms  country  from 
America,  we  believe.  Probably  the  principal 
lealiire  of  the  process  consists  m  the  method 
el  *'picklinf  *^or  cleaning  the  iron  in  a 
hath  containing,  besides  hydrochloric  acid,  a 
certain  per-ceata^e  (jf  hydrofluoric  add.  The 
articles  are  then  immersed  in  a  bath  of  lime- 
water  to  remove  the  acid,  and  are  then  placed  in 
a  tank  containing  solutions  of  the  chlorides  of 
tin  and  sine,  whence  they  are  taken  to  tiie  bath 
el  molten  lead.  The  coating  of  lead  is  said  to 
he  durable  and  adherent,  uid  to  preserve  the 
iroii  better  than  the  ordinary  processes  of  gal- 
VMtiaing  and  tinning.  It  remains  to  be  seen  how 
lar  leaa  will  protect  iron  by  the  new  galenising 


Some  time  ago  (May  1,  1891,  p.  205)  one  of  our 
eoRQspondents  gave  a  short  account  of  a  remark- 
able exhibition  of  what,  for  want  of  a  better 
term,  was  described  as  "physical"  force 
pheoomena.  The  exponent  or  exhibitioner  was 
a  Miss  Mattie  Lee  Price,  and  the  scene  San  Fran- 
dsco.  A  few  weeks  later  Mr.  SamL  Haigh,  of 
Santa  Clara,  California,  gave  an  account  (see 
p.  502,  July  31,  1891)  of  what  he  had  seen  Mrs. 
Annie  Abbott  do,  and  that  lady  gave  on 
Saturday  afternoon  last  at  the  A&ambra, 
IfSioester  -  square,  an  exhibition  of  her  re- 
■avkaMe  nowers  before  a  critical  and  in- 
vited assemblage  of  medical  men,  scientists,  and 
mssBien  generally.  She  performed  all  the  feats 
Moribed  by  Mr.  Haigh,  and  fairly  puzzled  all 
the  eye-witnesses.  It  appears  that  Mrs.  Abbott, 
who  does  not  weish  lOOlb.,  cannot  exercise  her 
Mwer  on  dead  ana  inert  matter ;  but  she  cer- 
ninly  seems  to  do  as  she  likes  with  living  matter 
in  the  shape  of  half  a  dozen  men,  who  cannot 
take  a  billiard  cue  from  her  when  loosely  held  in 
her  hands,  nor  hold  up  a  chair  when  i^e  touches 
IL  On  the  other  hand  she,  when  she  so  wills, 
can  drive  them  all  over  the  stage,  and  topple 
ttiem  out  of  a  chair  even  when  their  hands 
are  placed  between  her  hands  and  the  wood- 
work of  the  chair.  Mrs.  Abbott  is  also  easily 
lifted  from  the  floor  when  the  hands  of  the 
lifters  are  covered  with  some  insulating  material 
— say  silk  handkerchiefs — ^but  she  is  immovable 
when  their  hands  touch  her  bare  arms.  She  can 
also  transmit  this  immovability  to  anoUier  person 
by  a  *'  connection,"  which  is  merely  a  silk  hand- 
kerchief. A  full  account  of  the  ** feats"  was 
a'ren  in  the  JTeekiy  IHm^a  and  Echo  of  last 
inday,  and  whatever  may  be  the  explanation, 
the  perfbrmance  is  certainly  most  puzzling  and 

Bxplicable. 


^  A  new  mineral,  which  has  been  named  boleite, 
■^stated  to  have  been  found  in  the  mines  of  Boles, 
It  is  described  as  a  fine  blue  crystal 


of  cubical  form,  and  is  found  among  the  days  in 
the  carbonate  of  copper  ores  worked  in  the 
mines. 

Prof.  Billroth,  lecturing  recently,  said  that,  if 
the  new  rifles  were  used  in  war,  the  ambulance 
department  of  the  Ausbrian  army  would  be  abso- 
lutely inadequate  to  deal  with  the  vast  number 
of  wounded  in  a  great  battle. 

Mr.  Stuart  A.  Russell's  new  work  on  '* Electric 
Light  Cables  and  the  Distribution  of  Electricity" 
will  be  issued  shortly  in  Messrs.  Whittaker's 
Specialists'  Series.  The  work,  after  considering 
the  laws  relating  to  temperature  and  pressure, 
and  the  effect  that  they  hove  on  the  determina- 
tion of  the  sectional  area  of  the  conductor,  ^oea 
on  to  describe  the  various  methods  of  insulating. 
Chapters  follow  on  the  testing  of  cables,  on  ex- 
ternal wiring,  underground  work,  and  the 
methods  of  distribution  of  our  various  supply 
companies ;  to  which  are  added  notes  on  testmg 
circuits  in  daily  use,  and  on  the  localimng  of 
faults  in  conductors. 

The  Continuous  Brakes  Return  for  the  first  half 
of  the  present  year,  just  issued,  contains  details 
of  671  faults  or  faQures.  Thus  there  were  due 
to  automatic  vacuum,  411;  to  Westinghouse, 
244 ;  to  simple  vacuum,  15 ;  to  chain  Inn&es,  1 ; 
total,  671. 


LETTERS  TO  THE  EDITOK 

[We  do  not  hold  ottnelve*  ruponaible /or  the  opinions  o/ 
our  oorrespondent*.  The  BkUtor  rotpot^fittt^  requeBU  th(U  all 
eommutUealiont  should  be  draton  up  eu  ori^g  at  postUlo,'] 

AU  eommuMieatums  should  be  addressed  to  the  EoiTOB  0/ 
the  Ekolxsb  MsOBAirxo,  882,  Stmnd,  W,0, 

AU  Cheques  and  PostHj^ffice  Orders  to  be  snads  paj/aliie  to 
J.  PAasMOES  SowA&oe. 

*»*  In  order  to  feuOUale  r^erooM^  (hrrespondents,  when 
speakinff  of  an^f  leUsr  previously  inserted,  teiU  oblige  by 
tnentioning  the  ntunber  of  iJks  LMer,  as  wseU  as  the  page  on 
which  it  appears, 

**  I  woold  have  everyone  write  what  he  knom,  aad  ae 
much  as  he  kno^  but  no  more:  and  that  not  in  thia 
only,  but  in  all  otner  eabjeete :  For  aaeih  a  pereon  may 
have  aome  paztioalar  knowledge  and  ezpenenoe  of  the 
nature  of  anoh  a  person  or  eudh  a  fenmain.  that  as  to 
other  things,  knows  no  mora  than  what  everyiMdy  does, 
and  yet.  to  keep  a  olntter  witti  this  little  pittanoe  of  his, 
will  nnoertaka  to  write  the  whole  body  of  phrrioks,  a  vioe 
from  whence  great  inoonvenienoes  derive  their  original." 
— Montaign^s  Essays* 

•-•-• 

SiLTtTBN. 

[32909.]— Will  any  of  your  readers  who  may 
have  had  the  good  fortune  to  see  Saturn  on  Sunday 
morning,  Nov.  1,  between  the  hours  of  5  and  6  a.m. 
(dvxl  time  of  Qreenwioh)  oblige  me  by  reporting 
to  you  whether  they  were  then  able  to  see  any 
trace  of  the  edge  of  the  ring  on  either  side  of  the 
disc  of  the  planet  ?  An  eminent  Dutch  astronomer 
has  very  Sdndl^  informed  me  that  *'  onoe  for  a 
moment  he  fanoted  he  saw  the  ring  at  5h.  10m.  a.m. 
G.M.T.  between  passing  clouds,  with  a  refractor 
having  an  aperture  of  9|  P.  inches;  power  114.*' 
This  may  mean  old  Pau*s  measure.  IJiuortunately, 
that  Sunday  morning  was  overcast  here  so  as  to 
render  observation  impossible.  But  on  Saturday, 
Oct.  31,  6h.  30m.  a.m.,  Saturn  had  no  visiUe 
anss,  and  on  Monday  monkhig,  Nov.  2, 5h.30m.  a.m., 
theanaes  were  quite  easily  visible,  havinffavivid 
electric-blue  colour  streaked  with  white  along  the 
brighter  portions  of  the  inner  and  outer  rings 
[o.g.  6in. ;  power,  180.1  A.  Freeman. 

Murston  Beotory,  Sittingboume,  Nov.  13. 

BSILLtAKT  ICBTBOB,  IITH  OOTOBBB. 

r32910.1— Mb.  Dxenmrg  (letter  32892)  is  quite 
right,  so  nr  as  the  DubUn  observation  is  oonoemed, 
in  his  surmise  that  the  initial  altitude  given  is  too 
high.  I  since  visited  the  place  from  which  the 
meteor  was  seen,  and  found  it  would  be  better 
represented  by,  say,  30"  instead  of  45^.  From  otiier 
replies  which  1  reosived  low  altitudes  at  beginniog 
and  end  are  fully  confirmed.  I  may  mention  that 
I  kept  a  three  hours'  watoh  (12  till  3  a.m.)  on  the 
night  of  the  13th  inst.  for  the  Leonids,  but  without 
result. 

Dublin,  Nov.  15.  W.  H.  KiUigan. 

[32911.]— Ik  reply  to  Mr.  Denning,  I  beg  to  say 
that  I  am  not  at  sll  dear  as  to  tiie  angle  the  meteor 
made  with  the  horizon,  and  the  elevation  as  given 
by  me  might  be  inoorreot,  though  all  the  partiOTilan 
I  furnished  to  the  '*£.M."  were  endorrad  by  a 
friend  who  was  aooompanying  me  to  service,  and 
who  (though  not  an  astronomer),  is  more  than  ordi- 
narily aci»e  and  aoourate.  With  regard  to  Mr. 
Bichards's  oritioiBm  of  Mr.  Cope*s  account,  I  should 
not  have  forwarded  it  to  your  journal  had  I  not 
been  struck  with  its  evident  care  and  fidelity. 

Llanelly.  Arthur  Kee,  F.B.A.B. 


[32912.]— Whsv  I  had  a  lathe  (omamentsl)  nude 
to  my  specification  I  was  so  horrified  at  tiie  null, 
ness  of  the  division  when  360  were  xe^nxred  thati 
schemed  out  two  droles  of  180  each,  mtenudiakt 
the  one  of  the  other,  so  as  to  make  360,  which  ii  & 
very  useful  number  for  the  holes.  This,  of  ooozm, 
required  the  index  finger  to  be  nroperly  adjaited, 
so  as  to  lie  right  fbr  eaeh  oirae  and  to  divide 
equally.  This  was  done,  and  the  oomfoxt  in"  xeid« 
ing  "  was  great.  Z.  T.  Z< 


[32913.]— ]jr  a  P.S.  to  my  pftjpsr.  now  IbeKsveia 
the  printer's  hands,  I  have  testmea  to  the  effioaaey 
of  the  pfilar  and  spring.  With  regard  to  stiSBSs^ 
this  must,  of  oourse,  be  secured  by  making  all  pszti 
as  strong  as  possible.  Taking  the  pillar  u  44tB.  to 
5in.  Idgh,  it  should  not  be  less  thui  {in.  to  lia.  it 
base,  and  tmr  slightly  to  §in.  at  the  top,  so  tkst 
the  mner  sliding  pillar  may  be  \m.  diametsF-nJI 
beinff  steel.  The  spring  is,  of  oourse,  short  oosi- 
pared  to  >the  ordioary  one,  and  the  innar  ziiiaK 
pillar  or  spindle  whioh  oames  it  will  never  jnojes 
more  than  about  lin.  If  wheel-outthig  is  ooe- 
templated,  or  any  work  trying  to  such  indsz,  I 
would  make  the  pillar  lin.  m  base,  t^wring  to  fm., 
or  even  cylindrical  without  any  taper.  It  will  aoL 
even  at  that,  appear  clunky.  It  is  for  nse,  aol 
ornament,  and  being  at  the  back  it  is  by  no  aaisiii 
oonspiouous.  So  much  depends  in  these  oaiss  upaa 
the  intended  work,  that  a  light  affair  may  hssll 
that  is  needed  for  one  person,  and  a  speasllj 
stiff  one  for  another.  Thm  is  no  great  snin  is 
ordinary  ornamental  tnmezy,  because  in  dsep  ent- 
ting  the  tool  has  to  be  advanced  very  gvitly, 
revolving  cutters  declining  deep  penetration. 

With  regard  to  the  numhers  on  the  poUqr,  I 
believe  I  spoke  of  360  as  the  outer  one.  If  so,  I 
was  wrong,  and  360  is  a  very  dose  bit  of  drilliag  QB 
the  pulley  of  a  5in.  (Uthe.  Mine  are  180, 144, 182, 
120, 108,  96,  52,  7— eight  in  all,  and  of  thess,  M 
H.  L.  Howell  says,  about  two  or  three  will  gene- 
rally serve.  Yet,  stOl,  I  like  to  have  them  sU, 
though  if  I  had  not  chanced  to  have  the  old  piste, 
I  should  probably  have  been  content  with  the 
original  three  droles  on  the  face  of  the  poll^  u 
purchased,  180,  112,  and  100,  of  whioh  the  UtUr 
came  in  for  most  of  the  work.  Only  onoe  ia 
another  lathe 'did  I  use  360,  and  out  at  esd 
division.  O.  J.  L. 

INOITBATOBS. 

[32914.]— SiKOB  you  published  the  drawiags  of 
the  incubator  that  I  constructed  I  have  hadoaaj 
inquiries  about  them,  one  from  Bussia,  all  the  wtr. 
I  replied  to  them  all,  except  one,  who  wanted  me  to 
send phms  to  the  <*£.M."  how  to  makeaninca- 
bator  to  hold  eleven  or  twelve  eggs.  My  advice  to 
that  party  is  to  get  one  of  So-and-So's  incabstor 
and  rearer  combined ;  one  can  get  them  for  abovt 
a  half-crown,  but  they  won't  work  with  psraffia 
ofl.  Laying  all  Joking  aside,  it  is  useleaimtkmg 
an  incubator  to  hold  less  than  fifty  egps*  l^or  ^ 
use  of  anyone  wanting  to  make  an  moubator,  I 
insert  a  few  rules  or  instructions.  If  adhered  to. 
anyone  wiU  be  able  to  make  an  incubator  that  w 
hatch  eggs.  1st.  If  you  want  to  make  one,  ^h^ 
50  egg^,  put  that  number  within  a  square.  Well, 
that  will  be  the  sise  of  your  drawer.  Make  yotf 
tank  the  same  size,  but  not  less  than  5in.  in  depth. 
2nd.  Have  bottom  of  drawer  4in.  below  bottom  (A 
tank.  3rd.  Put  air-holes,  §,  eight  in  nnmb8r,snd 
2in.  below  bottom  of  tank.  4th.  FiU  the  sesi  or 
regulator  with  15  drops  ether  and  10  spirit  of  wtne. 

Bottom  of  drawer  is  made  of  peilorated  sino, 
with  a  pieoe  of  bathroom  towel  put  in  for  ^^^ 
to  lie  on.  Make  the  drawer  6in.  m  depth ;  hat  taj 
bottom  ii  only  2in.  from  top.  Also  cut  out  pert  of 
back  of  drawer,  so  much  that  it  will  slide  over  top 
of  water  tray.  The  latter,  which  is  less  a  UtUe 
than  inside  of  drawer  and  l^in.  in  depth,  is  mads 
of  zinc.  I  will,  with  Editor's  permisnon,  snd 
eketch  of  frame,  drawer,  and  tray  next  l^ttaTi  ^bS 
should  anyone  be  building  an  incubator,  banish  tns 
idea  of  making  one  to  be  filled  morning  and  sta- 
ing  with  boiling  water— it  won't  do. 

J.  Fraaar  Oottoun. 

Glenoarse,  Perth,  N.B. 

[32916.]— I BHOULD  like  to  take  this  opportoni^r 
of  thJu5ing"Incubans"  and  «Tiassr^  forttatt 
valuable  letters  on  the  above  subject,  and  I  thias, 
after  what  they  have  written,  no  ordinary  ms^isaw 
would  have  any  difioulty  in  making  an  m^^^i;^^,; 
but  the  very  important  subject  of  a  *'  thermostat 
or  heat  regulator,  seems  to  have  been  r-"' 
touched,  the  one  described  1^  <*  Incubans"  y 

having  many  objectionable  features,  one  of^^^Jf 
is  suifioient  m  thu  variable  climate :  it  regolateitts 

heat  of  the  water  only,  and  not  that  of  the  «g- 
chamber.    The  one  described  by  <<Fraser"  (32834) 

is  far  better  to  my  thuJang ;  hut  I,  for  one,  wosw 
be  glad  of  a  few  more  partioularB  of  how  ^^^^ 
the  regulator  itself;  for  instanoe,  I  tbf ^^1  ^ 
greatiy  obliged  to  "Eraser"  if  he  would  teU  Ji 
what  gauge  brass  he  found  to  answer  bsst,  ooff|^ 
go  about  filling  the  space  between  the  two  m^ 
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plil«(Mtt  the  two  pUtat  flat?)  with  ether,  how  to 
Mm  it  np  hwmetioalhr  with  the  ether  inmde,  and 
whit  Mean  at  fint  uht  moit  important  of  all, 
how,  if  the  ether  «h^"  at  90*  and  opena  the 
Taatuator,  how  the  temperatore  is  kept  itationarr 
•t  abont  12"  or  14*  hipher  than  that  po&t. 

So  BUioh  for  aa  apparatna  heated  and  worked  hj 
aaofl-lamp.  To  thoee  who  are  fortunate  enough 
to  baTe  gae  aTailahle,  the  diffionltiea  of  heat  regu- 
Igting  are  far  lev.  I  haTe  made  one  for  mjielf  on 
the  mme  prindple  (or  nearly  ao)  aa  that  deeciibed 
kj  « Inoahana '*^in  thii  weekS  iwie  of  the  <*  E.  M.," 
BotTeiy  different  in  oonatmotion,  hat  I  do  not 
tkmk  it  worth  while  to  take  np  yonr  TalnaUe  ipaoe 
bjfoBj  deecrihing  it  (nnlew  any  of  "  onra  *'  mar 
BtttioQlarlT  wiih  it),  aa,  dnoe  making  it,  I  haye 
wend  that  theeamethmg  oaa  bebonght  eheaoer  than 

Soan  make  it,  in  two  or  thiee  forma.  There  ii 
I'l  gae-regolator  (2a.  6d.).  Beiehert'a ditto  (6i.), 
Bonaen'a  ditto  (6a.)  I  think  Beiohert*i  ii  the 
tat,  aa  it  ia  proyided  with  a  aorew  adjustment  for 
ngnlating  the  tempnatore  at  which  tne  rising  of 
Am  mereiaiy  eata  off  the  gaa  anpply.  Meaars.  J. 
Ooiln  and  Sons,  22,  aarriok-atreet,  Long-aore, 
iODlf  eithar  of  them. 

lha?e  by  me  a  work,  the  "  lUnatrated  Book  of 
FMiltiy,"  by  L.  Wrid^t  (pnbliahed  hy  GaaaelL 
Pattar,andaalpin}.  ItMonged  to  my  father,  and 
«u  publiahed,  I  think,  abont  twenty  yeara  ago, 
aad  a  oontalna  a  yery  exhanatiye  ehapler  on  "  Arti- 
ficial Hatching.*'  and  deacribee  yery  folly  qnite  a 
■Barber  of  incahatore,  all  of  which  haye  been  naed 
eilh  more  or  leaa  aaooeaa,  and  aome  of  which  haye 
bun  pat  on  the.  market  oommerciaUy.  The  heat 
rigalMon  of  aeyeral  are  deacribed  and  iUoatrated 
Tvy  folly,  and  their  merits,  or  damerita,  pointed 
ost  If  any  of  "oura"  think  that  the  reiHK)duotion 
of  the  whole,  or  a  portion  of  the  chapter  m  qoeation 
vtmldaariatthem.  it  ia,  with  the  Sditor>a  permia- 
ioo,  Tfliiy  maoh  at  their  aeryioe,  drawinga  and  all. 
Tha  aune  chapter  alao  oontaina  a  yery  good  and 
plain  acooont  of  the  roatine  work  of  an  moobator. 

Threeaaoare. 

[We  ahoold  haye  no  objection  ;  bat  yoo  most 
oMam  the  aotbor'a  permiaaion  ifant,  of  coarse.  He 
ii  aa  old  oontribator  to  '*  Oora,"  and  may  poaaibly 
M  this  and  respond.— Ed.] 

MAOIO  SaXJASBS. 

[82916.]— Iv  aome,  if  not  alL  magic  aqaarea  the 
loasgement  of  the  numbers  forms  a  regular  pat- 
tm  inian  they  are  joined  oonaecntiyely  by  atraight 
liaM.  Thos,  in  Mr.  Troacott'a  aqoare  of  64 
samben,  on  p.  244,  the  flrat  eight,  when  joined, 
^Ts  a  aymmetrical  figure,  and  tne  last  eight  giye 
inOMly  the  same  figu^,  bat  upside  down,  and  so 
Vitt  the  second  and  seyenth  sets  of  eight,  &c. 

Tbia  property  may  not  be  of  any  use  in  arranging 
lbs  Boabtts  at  first,  but  giyes  the  means  cd  com- 
laiiBg  different  kinds  of  squares,  and  might  enable 
oaa  with  a  fair  memory,  who  can  keep  &e  pattern 
bbif  mind,  to  write  down  the  arrangement  of  the 
~^*      offhand.  Q,  H.  S. 


[32917.)— The  square  of  eight  liy  J.  H.  Trusoott, 
Y.B.8.N.A.  (letter  32883),  is  comprised  in  the  set  of 
qnazaaof  whioh  the  kst  in  my  letter  (32886)  is  an 
ample.  Mr.  Trustcott*s  square,  dzessed  m  the 
imia  gaib,  preeenta  the  following  appearance : — 


8« 

2 

6* 

11 
19 

4 
13* 

6 
12* 

3» 

7 

1« 
16 
24 
26* 

9 

16* 

14 

10* 
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23* 

21» 

28 

36 

46 

63 

20* 
29 

22 
2T 

18* 
31 

82* 
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26 
34 

30« 
38 
43 
61 

37 

36 

39 

33 

41 

47 

44 
62 

61 

46 
64 

42 
60 

48 
66 
67 

49 

66 

64 

68 

62 

60 

69 

63 

aalhod  ia  not  only  applioable  to  all  aqnarea 
wanot  of  whioh  ii  eyenly  eyen,  aoch  aa  a  aquare 
ofgi  bat  it  may,  with  a  a%ht  modification,  be 
jfpiid  to  the  constraotion  of  any  oddly-eyan 
man,  Booh  aa  one  of  ten.  In  theae  laat  aquarea, 
kwaiai,  the  two  middle  rowa  oftntatn  comple* 
■mil  vertieaUjf    opposite    except    in    the    two 

■iddia  odemna.    Theae    rowa    contain  the    -th 


■id  fba 


(^l)tH 


aet  of  n  numbera  which 


^  ba  flrat   written    down   oonaeeotiyely,  the 
*ffw  row  from  left  to  right,  the  lower  in 


re- 


v«Hordv,  aad  then  ^  -   1   tnyeraiona  moat  be 

m 

*>^iittiily,  the  lat  and  Jth  pair,  and  aa  many 

ypppoaite  jpaira— that  ia,  pain  equally  remote 
■»  the  BiddQe-aB  wiU  midce  np  the  required 


number,  aa  indicated  in  the  fallowing  preparation 
for  a  aquare  of  ten,  where  41,  42,  46,  and  49  are 
marked  for  inyeraion :— 
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49* 
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26 
34* 

21* 
38 

46* 

24 

26* 
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32* 

31 

IS 

63 
80 

36* 
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33 
48 

41* 

60 

62 

42* 
69 

43 
68 

44 

67 
66 

66 
70 

64 

67 
76 

63 

64 

68 
76 
82 

66 

69 

71 
83 

100 

79 
89 

77 
86 

98 

73 
87 
96 

78 

74 

72 

86 

57 

88 
96 

81 

84 

90 
93 

94 

91 

92 

99 

To  render  the  anma  normal  in  all  the  rowa,  it  ia 
only  further  neoeaaary  to  exchange  onenumbwin 
eaob  of  the  fiye  paira  of  oppoaitea  in  the  first  f6nr 
rows  for  the  number  yerticaUy  oppoaite  theaaaae; 
but  it  ia  oenyenient,  if  poaaible,  to  leaye  the  aym- 
metrical arrangement  in  the  diagonala  nndiatnrbed, 
and  thia  ia  alwaya  poaaible  when  the  aum  of  the 
diagonal  numbera  in  each  row  ia  equal  to  that  of 
another  pair  of  oppoaitea  in  the  aame  row,  aince  we 
may  then  ezehange  both  numbera  in  one  of  theae 
pain  for  their  yerncal  oppoaitea,  and  neither  in  the 
other  pair.  In  the  aboye,  for  example,  1+8  being 
equal  to  2  +  7,  both  the  latter  are  marked  for  in- 
yersion,  whfiat  in  the  aeoond  row  17  -»-  12  »  11+18, 
and  the  former  pair  only  are  marked. 

One  further  condition  muat  be  aatiafled,  in  eonae- 
^uence  of  the  neceaaity  of  tranapoaing  two  numboa 
m  the  middle  of  the  fifth  row,  ao  aa  to  make  the 
auma  normal  in  the  diagonala.  Thia  tranapoaition, 
of  the  anma  in  the  middle  oolumna  are  to  be  normal, 
muat  be  accompanied  by  a  tranapoaition  of  another 
pair  of  numbera,  yerticaUy  aboye  or  below  them, 
and  haying  the  aame  difference  aa  the  fonner  pair. 
Now  we  have  97  -  96  ^  47  -  46,  and  the  latter 
pair  haye  aocordingly  been  chosen  for  the  middle 
pair.  The  other  eight  numben  of  the  fifth  row 
may  take  any  order  we  chooae,  proyided  their 
oomplementa  remain  yerticaUy  below  them.  The 
foUowing  ia  the  completed  aquare,  aa  aboye  marked 
out: — 
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71 
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41 
40 
29 
83 
100 

94 
89 
27 
64 
69 
42 
32 
79 
17 
2 

91 

6 

97 

96 

3 

10 
19 
78 
33 
48 
63 
66 
26 
81 
92 

99 
84 
22 
69 
62 
49 

1 
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14 
80 

88 
24 
67 
66 
46 
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4 
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7 
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93 

9 
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EBSiLTA..— (1)  In  letter  32886,  the  aentence  whioh 
foUowa  the  third  aquare  ahoold  end  thaa:~Iaonly 
one  of  a  yast  number  which  may  be  ainularly 
treated.  (2)  The  8  at  the  head  of  the  rizthcolnmn 
in  the  last  aquare  of  the  aame  letter  ahould  be 
marked  with  an  aateriak.  (3)  After  the  word 
"random"  inaert :— Proyided  the  aum  of  the  two 
numben  lying  in  the  diagonala,  together  with  two 
othen  of  toe  aame  row,  equal  that  of  the  remaining 
four.  J.  Wmia. 


DID  TKB   Alf OIENT   EaTPTIAKS  T78X 

STEEIiP 

[32918.]~TonB  oorxeapondent  (letter  32900)  has 
atarted  a  meet  interesting  inquiiy,  and  I  hope  that 
aomeof  '^onn"  may  be  able  to  throw  more  ught  on 
the  aubjeot  than  we  yet  poaaeaa. 

I  haye  repeatedly  put  the  queation  aa  to  the  toola 
used  at  lecturea  on  Egypt;  but  not  got  much 
information. 

It  aeema  yery  atrange  that,  as  thousands  of  men 
were  employed,  using  thousands  of  toob.  they  are 
not  frequently  found.  Sureljr  some  must  haye  been 
lost  at  tunes,  and  long  ago  as  it  is,  they  cannot  haye 
rotted  away.  What  we  want  is  to  find  some  of 
these. 

At  a  recent  meeting  of  our  Arohsological  Society 
a  number  of  iron  tools  found  amon^  the  Bonmn 
remaina  at    Chichester  were  on   yiew.     These,  I 

miy  a! 


rik  of  nist,  and  a  hooe  would  qnieUy  haye  f«C 
catting  tools  in  good  order. 

I  pointed  this  out  to  a  large  manufacturer  of  iroa 
preeent,  who  said  there  was  no  such  iron  made  now; 
that  the  same  made  of  recent  metal  would  haye 
rusted  away  in  100  years,  and  that  the  Boman  toola 
were  about  equal  to  steel. 

Of  course,  mm  in  thoee  days  waa  not  smelted  as 
now,  and  we  may  readily  imagine  that  the  eodent 
Egyptians,  with  their  wonderful  knowled^  of  the 
arts,  were  able  to  produce  steel,  or  its  eqmyalent. 

One  of  the  most  useful  finds  Egyptian  exploKen 
could  make  would  be  soaae  of  the  tools ;  it  would 
settle  this  question,  and  perhape  touch  something  ef 
yalue  to  us  of  the  19th  oentniy  ▲.d. 

Matlock.  B.  a. 


OBBAT  NOBTHBBN    aOODS  BVamM. 

[32919.]— This  company  has  recently  built  so  laa 
six-wheel  coupled  saadle*tank  engines,  with  an 
entirely  inclosed  cab,  similar  to  the  761  dam  paa- 
senger  tanks— a  great  improyement  when  shuntiac 
in  wet  weather,  as  in  the  older  ones  the  aaen  hal 
to  put  a  tarpaulin  to  protect  them  when  running 
bunker  first.  Some  of  them  are  fitted  with  the 
automatic  yaouum  brake  and  pipea,  and  a  re, 
therefore,  ayailable  for  heayy  paaaenger  trafta 

8ekoa« 


Ii.  ft 


V.  W.    BAILWA-rS 
'•QBEATBB  BBITAIV." 


[82920.]— As  there  haye  been  frequent  inqairiaa 
in  the  query  oolumn  about  the  aboye  engine,  I 
thought  the  foUowing  detaUa  and  dimenainina  might 
be  of  intereat  to  your  readera. 

The  engine,   which  ia  moat  aptly  named  the 
*' GreatwBritain "—for ahe ia  the handaoaaest aad 
largest  engine  I  haye  oyer  seen— is  eanied  oa  eight 
wheels,  the  leeding  and  trafltnfl  idieels  aU  be&g 
fitted  with  radial  axle  boxes,  aaa  the  high  aad  low 
pressure  driying  wheels  are  placed  diieotlty  nadar 
the  boUer  in  adyanoe  of  the  firebox.    The  psiaciale 
of  oompounding  ia  the  aame  as  that  of  ICr.  Webwa 
fonner  enginea.    The  high-pteaanre  qyUnden  of  the 
•«  OreattfSritain  "  are  not  fitted  wit]L  Joy's  yalye 
gear,  aa  ia  the  caae  in  the  former  oompounda.  bat 
with  the  ordinary  ourred  link,  the  yalye  gear  oeiag 
amnged  inaide  the  framea,  not  oataide,  aa  for- 
merly.   The  yalye  gear  of  the  low-preamire  foun- 
der la  the  aame  as  in  his  former  engines.    The 
boiler,  which  is  a  special  feature  of  the  **  Greater 
Britain,*'  has  been  made  with  A  yery  long  barrel, 
but  the  tubes  are  dirided  into  two  len|;tBS  by  a 
combustion  chamber,  which  has  an  opemng  at  the 
bottom  large  enough  to  giye  ready  aocem  to  the 
tubes  when  required,  and  this  opening  is  fitted 
with   a  yalye  for  the  discharge  of  ashes.    The 
yalye  can  be  operated  from  the  foo^^date,  aad 
is    kept    in    its    normal    position  of   dosed   by 
a  balance   weight.     The  traotiye  power  of  the 
engine  is  praotioaUy  equal  to   a  non-compouad 
engine  haymg  cylinoen  21in.  by  24in.  stroke.    I 
append    fuU     dimaasions :  —  I^gth   of    bailar. 
18ft.  6in. ;  diameter  (mean),  4ft.  8in. ;  height  of 
centre  from   rail  leyel,  7ft.  lOfin. ;   thicknen  of 
plates,  iin. ;  No.  of  tubes  between  firebox  aad  com- 
Dustion  ftbM">M»y  (oopper),  166:  length  betweea 
firebox  and  combustion    chamber    tube -plates. 
6ft.  lOin. ;  No.  between  combustion  nhamber  aad 
smokebox,  166  (beam) ;  length  between  combostioa 
chamber  and  smoke-box   tabe-platea,  IMt.  lia. ; 
length  between  combustion  duunber  tnbe-platea, 
2ft.  8iin. ;  diameter  of  tabm  (outside),  2|in.    Five- 
box— length,  6ft  lOin. ;  extreme  depm,  6ft  l^ia. ; 
grate  area,  20-6sq.ft    Heating  snrtaoe— ire-box, 
r20*6eq.ft ;  oombustion  diambsr,  39-lsq.ft ;  tubes 
(front),  863sqJt ;   tabes  (baok),  403sq.ft ;  total, 
1606'7sq.ft. ;  pressors  of  steam,  1761b.  per  sqoaio 
inch.    Cylinders— diaaaeter  of  high-preeaore  (two), 
16in. ;  diameter  of  low-pressore  (one),  SOin. ;  Btraln 
of  aU,    24in.;     distance    between  high-pressure 
cylinders,  Oft.  6in. ;  length  of  high-prsssore  ooaaeei- 
ing  rod  between  centres,  8ft  3in. ;  ditto,  the  low- 
pressore  connecting-rod  6ft  Sin.    Frames:  thick- 
ness, lin. ;  distance  apart,  4ft ;  length  of  engiae- 
fruiing  oyer  baffer  plates,   32ft  6tin.   Wheeb: 
diameter  of  leading  and  trailing- wheels  with  aia. 
tires,  4ft  l^in. ;  dkmeter  of  high  and  k>w-] 
driying  wheels  with  Sin.  tirss,  7ft.  lin. 
base:  distance  between  leading  and  low-i 
drifing  iriieels,  8ft   6in. ;  dtstanoe  between  low 
and  higi-|ireaaare  driying  wheda,  8ft  Sin. ;  diataaee 
between  mgh-peeaaore  viying  and  trailing  wheels, 
7ft.  Total  wfaeel-baae,  23ft  81n.  Wdght  of  enmne  ia 
working  order :  on  leeding  wheels,  12  tens  lOowt ; 
low-pieesore  driying,  16tona  lOcwt ;  on  high-pres- 
sora  driving,  16tons  l^owt. ;  traUing,  8tons  6owt 
Total,  62tons  2cwt    Weight  of  tender  in  working 
order,    26tons.     Total    of    engine    and   teadsr, 
77t(ms2owt 

The  '*  Qreater  Britain  "  made  her  maiden  tr^  on 
the  4th  alt,  taking  26  empty  carriages,  or  a  grom 
load  of  3S2tons  9cwt  2qr»  indoding  eagbie  aad 
tender,  between  Crewe  and  London,  in  4houn  2Biin., 
with  a  stop  at  BugW  of  21min.,  with  a  consumption 
of  '341b.  per  mile  ox  coal,  induding  lOcwt  used  ia 


although  buried  some  800  years,  had  scarody  a !  raising  steam  before  starting.    The  aterage  speed 
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Itotwccn  Ortmb  and  Bogby  wu  41-16,  the  need 
never  falling  below  30  or  riting  aboTe  49*41. 
Between  Bngby  and  Entton  the  arerage  waa  44*59, 
the  hi|^t- speed  56-38,  the  lowest  38-22  miles  per 
hour.  North  Weatem. 


OHOOSZNa  A.  PIAK070BTS. 

[32921.1— Iv  all  oaaea  (qneiy  75826)  a  fnll- 
eompaaa  ptanoforte  has  eeren  ootaYos.  There  are 
Biany  very  good  ones  witii  6|.  The  grand  piano  is 
the  best,  but  the  most  inconyement.  Yon  ash 
which  is  the  best— a  cottage  or  an  upright  P  When 
you  ten  me  where  I  oan  find  a  honaontal  cottage, 
1  shall  be  able  to  answer.  The  chief  points  in  a 
good  piano  are  round,  full,  mellow  tone ;  freedom 
iom  aU  mechanical  noises;  pezfect  equality  of 
toudi ;  a  good  soundboard ;  rapiditr  of  action ; 
strength  of  wrest-plank  and  pin  wrest.  An  iron  frame 
will  generally  stuid  better  than  a  wooden  frame, 
thougn  somethiDg  will  depend  on  the  wood  of 
which  the  wrest-plank  is  made  being  well  seasoned. 
A  trichord  theornicallj  should  give  a  fuller  tone 
than  a  bichord.  Practically,  if  the  hammers  are  not 
heayier  in  proportion,  there  is  not  much  gained  by 
having  three  strings.  If  the  piano  is  biobord  up  to 
middle  G  of  512  vimtions,  and  trichord  from  that 
point  upwards,  the  balance  of  tone  will  be  fairly 
wdl  maintamed.  Common  pianos  have  the  felts 
only  glued  to  ^e  hammers,  good  pianos  have  them 
rivatra.  8.  Bottone. 

[32922.]— Iir  reply  to  75826,  I  think  a  cottage 
pianoforte  should  not  be  less  than  4ft.  in  height.  It 
IS  a  mistake  to  buy  a  Pianette,  even  for  children, 
although  some  people  think  them  good  enough  to 
praotiw  on,  not  Joiowing  that  children,  by  the  use 
tfaeceof,  acquire  a  bad  touch,  of  which  they  cannot 
rid  thMnselves  in  after  years  when  the  toy  piano  is 
,  of  so  further  use  to  them.  The  sustaining  quality 
•  of  sound  is  of  great  importance.  When  the  loud 
pedal  is  ussd  and  chorda  are  struck  the  tone  should 
be  heard  for  45  seoonds,  and  if  the  tone  be  not 
sostafaied  for  that  length  of  time,  it  may  be  taken 
that  the  soandboaxd  is  wrongly  oonstnioted.  It 
should  be  iron-framed ;  no  frame  can  be  constructed 
ct  wood  with  suf^dent  strength  to  resist  the 
tsBSion  of  the  strings,  which  is,  in  a  trichord  cottage, 
about  14  tons.  Then,  again,  instruments  with  the 
wooden  ffame  are  always  more  or  less  out  of  tune, 
being  powerfully  affected  by  any  slight  change  in 
the  temperature ;  on  the  other  hand,  tEe  iron  fame 
expands  or  contracts  (according  to  the  change  in 
temperature)  with  the  strings,  and  is  oonsequoitly 
less  liable  to  get  out  of  tone.  It  should  be  tridiord 
down  to  the  loaded  (bass)  strings,  because  in  a  tri- 
chord the  tone  is  always  fuller.  The  check  action 
is  a  »ms  qud  non,  for  without  the  check  action  the 
repetition  is  exceedingly  imperfect.  The  keys  should 
be  bushed  in  the  holes  with  doth  or  leather,  with 
oval  pins  to  work  in.  The  height  of  the  keyboard 
should  be  such  that  the  performer  may  use  the 
ordinary  chair.  When  the  keyboard  is  of  such  height 
that  a  special  stool  ia  required,  it  may  be  assumed 
that  It  has  been  so  constrnoted  by  the  manufactuer 
for  tiie  purpose  of  utilising  a  cheaper  action— i.«, 
without  prolongs.  It  should  be  cross^rtrung.  By 
this  arrangement  the  strings  are  of  greater  length, 
the  bridge  ia  also  longer,  consequently  the  strings  get 
more  spread  over  the  soundboard  and  leave  a 
greater  space  between  each  note  on  the  bridge,  and. 
what  is  of  great  importance,  the  strings  are  several 
degrees  out  of  a  venical  UnCj  bringing  them  near  in 
position  to  those  in  a  grand  piano.  AU  modem  full- 
.  sized  cottagepianoshave  a  keyboardcontsizdngseven 
octavea.  However,  mom  than  one  of  our  sometime 
best  and  largest  manufaotursrs  have  stooped  to  make 
*'toy  pianos"  oontaimng  6|  octaves.  Thev  must 
be  awavs  that  they  cheat  the  public  with  such 
things.  Indeed,  they  have  been  doing  this  all 
along,  probabfy  unwittingly,  by  keeping  the  art  of 
pianoforte  makmg  back,  beoauae  if  a  manufacturer 
m  a  small  way  made  or  adoped  any  improvement, 
he  could  not  sell  his  instrument,  simply  oecause  the 
larger  manufacturers  had  not  adopted  it,  and  the 
mibiic  supposed  that  they*-i.e.,  the  larger  manu- 
laoturers  Jmew  best.  They  have  thus  brought  it 
.nbout  that  the  foreigner,  usually  considered  to  be 
•ieas  civilised,  not  only  supplies  our  colonies,  but 
swamps  (if  I  may  be  allowed  the  expression)  all 
Eh^hmd  with  his  pianos.  It  is  a  misfortune  to  any 
nation  that  where  it  prodnoss  a  dbsvar  man,  his  less- 
gifted  descendants  reap  the  benefit  of  the  good 
aiune  their  father  left  behind  him,  but  not  through 
an^  original  merit  of  their  own,  nor  for  the  inferior 
arude  they  may,  and  generally  do,  produce. 

1.  H.  Sohuoht. 

[32923.]— As  to  choosidg,  in  my  opinion  the 
Various  forms  of  actions,  systems  of  framing,  and 
oross-Btrioginff  are  of  no.  importance  as  compand 
with  the  quauty  of  materials  and  workmanship, 
and  these  are  points  on  which  none  but  an  expert 
can  possibly  give  any  opinion  worth  having.  It 
may  be  taken  that  a  Grarman-made  piano  is,  for 
muaic^  and  capability  of  rendering  the  player's 
^eanmg.  f  ar  better  than  an  English  one  at  the  same 
price,    rossibly  a  good  EngEsh  make  will  last 


longer  ttum  any  other ;  but  the  safest  way  for  one 
who  is  not  an  expert  is  to  go  to  a  dealer  who  has  a 
good  reputation  at  stake,  and  trust  him  to  sslect. 
Where  a  medium  price  is  paid,  I  believe  that  the 
instruments  made  by  Neumeyer  are  the  best  value, 
and  the  most  responsive  to  the  soul  of  the  player — 
i.e.,  there  is  more  music  and  more  reasonable  wear 
in  an  instrument  by  this  maker  than  in  any  other 
for  the  same  price,  although  an  experienced  pro- 
fessional player  might  not  select  one  for  his  own 
use.  Of  very  old  instruments  which  have  bad  25 
or  30  years'  hard  wear,  those  which  have  come  out 
best  are,  in  mj  opinion,  Hopkinson's ;  but  I  know 
nothing  of  their  recent  manufactures.  990. 

NATTX&AL  DBIHX8. 

[32924.]— In  reply  to  75845, 1  think  nothing  as  a 
natural  sustaining  oeverage  can  equal  warm,  pure 
milk,  fresh  from  the  cow,  and  not  from  the  milk- 
man ;  also  koumiss  prepared  from  uulk— in  a  late 
number  of  **E.M.''  the  preparation  is  described. 
My  favourite  drink  from  childhood  (as  J  dislike 
milk  in  any  shape)  is  balm-tea.  Tha  balm  of 
English  gardens  is  a  Melissa,  so  named  from  the 
Gr^k  word  meaning  a  bee,  those  insects  always 
haunting  the  plant,  which  will  grow  in  any  garden, 
but  should  be  cut  and  dried  for  winter  use  in  a 
paper  bag  kept  in  a  dark  room,  and  then  packed  in 
an  air-tight  canister.  Put  a  haudlul  of  stems  and 
leaves  in  a  quart  jug,  with  half  the  jnioe  of  a 
lemon,  and  a  shred  of  peel,  adding  ahttle  sugar. 
Pour  on  boiUng  water  from  a  kettfo,  and  kt  the 
tea  cool.  This  will  be  found  very  fraf^ant  and 
refreehiog.  The  tisanes  of  the  French  people  are 
all  pleasant  and  emollient,  particularly  Buunh- 
mallow,  and  the  foliage  of  a  small  orchid 
(An^^rescum)  they  call  Fame  now  nearly  extinct  in 
the  islands  of  Bourbon  and  Mauritius,  by  its  popular 
consumption.  In  India,  where  I  could  not 
get  balm,  I  used  the  aromatio  lemon  -  grass 
(Oymbopsigon)  g^wn  by  everybodv,  being  a 
sudorific  and  thuBt-aisuaging  draught  of  great 
value.  It  should  be  driea  oy  an  expsrt,  aad 
iatroduced  into  Europe,  being  deli|{htfnlly  odo- 
riferous, resembling  our  Aloysia  m  pcofume. 
I  have  used  the  fruits  and  berries  of  many  lands  in 
the  concoction  of  drinks.  Having  oarsfiuly  picked 
over,  and  selected  the  desired  kind,  pour  boiling 
water  over  them  in  a  jug,  bruise  and  strain,  adding 
Bo^  and  lemon-peel  to  your  taste,  or  add  orange 
jmce  and  peel  as  a  variety.  A  mucilagittoua 
solution  very  far  superior  to  any  European  emulsion, 
IB  used  by  the  poorest  of  the  poor  ui  India,  and 
highly  oommenaed  by  British  praetitioners.  The 
seeids  of  Dracocephalum  Royleanum  are  sold  in 
most  native  drug  shops  under  the  vernacular  name 
of  Tnkhm  Balungoo.  On  immersing  a  teaspoonfol 
of  these  small,  Uack  grains  in  cold  water,  a 
gelatinous  mass  Is  rapidfy  produced.  Semi-trans- 
parent, and  of  agreeable  flavour,  the  addition  of  a 
little  uierry  and  sugar  rendered  this  cheap  liquid 
jelly  to  me  inimitable  as  a  soothing  mixture  in 
coughs  and  colds.  Why  this  very  cheap  and 
abundant  product  of  In<ua  should  not  yet  have 
arrived  in  Eogland,  surprises  me.  Where  grapes 
are  plentiful,  the  juice,  expressed  in  any  simple 
manner,  then  stramed,  and  a  large  wineglasoul 
taken  two  or  three  times  daily,  is  a  remarkable 

Jmrifier  of  the  system,  and  a  renovator  of  the  blood ; 
t  is  a  ttiirst-subduing  fluid  in  febrile  disorders. 

Eoa. 


OzozEBXTB,  or  mineral  wax,  is  a  substance  which 
can  be  used  for  almost  eveir  purpose  to  which  bees- 
wax is  put ;  and  ie  espedauy  useful  to  electricians 
as  an  insulator.  Until  18S8,  when  deposits  were 
found  in  Utah,  our  supplies  had  come  exclusively 
from  Galida,  but  now  a  fresh  deposit  haa  been 
found  in  Southern  Oregon.  The  new  wax  is  of  a 
yellowish  white  colour,  and  bums  with  a  dense 
smoke,  but  no  smell.  It  has  the  advantage  of 
being  vary  light,  and  seems  to  be  purer  than  that 
of  Utah. 

The  Production  of  Bztrema  Gold.- Accord- 
ing to  a  notice  in  the  Monthly  Magatine  of  PAar- 
ntaeyj  M.  Baoul  Pictet,  who  has  for  many  years' 
been  working  upon  the  subject  of  the  liqunaotion 
of  oinrgen,  hydrogen,  and  other  gases,  has  recently 
found  that  when  a  mixture  of  vie  anhydrides  of 
sulphurous  and  carbonic  adds  is  liquefied  by  cold 
ana  pressure,  the  fluid  thus  obtained  is  more  man- 
ageaole  than  the  carbonic  add  ether  mixture.  It 
produces  by  its  rapid  volatilisation  an  extremely  low 
temperature,  and  for  purposes  of  this  kiod  is  now 
known  as  * '  Pictet's  fluid .^'  Aided  by  a  mechanical  \ 
pressure  of  from  four  to  ten  or  twelve  atmospheres — , 
for  most  purposes  one  of  about  nine  is  amply  suffl- 
dent— gaseous  nitrous  oxide  is  readily  liquefied  by 
the  cold  resulting  from  the  evaporation  of  '*  Pictet's 
fluid."  Tben,  by  the  use  of  this  liquid  nitrous 
oxide,  a  yet  more  intense  cold  is  obtained,  and 
under  pressures  of  from  120  to  200  atmospheres  hy- 
drogen, oxygen,  nitrogen,  and  common  air  are  ren- 
dered fluid.  Fluid  air,  the  temperature  of  which 
is  not  much  above  200^  C,  is  described  as  a  blue 
liquid ;  and  on  letting  a  little  escape,  a  distinctly 
blue  doud  is  formed,  diaappeaxing  very  quickly  as 
the  vapour  diffuses  in  the  anr. 


REPLIES  TO  QUERI88. 

*«*  In  ikiir  mnnMTg,  Oorwtpmimtt  wrt  rmptA' 
fully  rtqunUd  to  m*ntim,  in  emeh  iiutaMf,  iib  liik 
and  number  of  the  query  aeked* 

[75237.]— Ph6tograplilo  Blue  Printa.-!  do 
not  think  that  there  is  any  satisfactory  way  of  cob- 
verting  blue  prints  into  black.  Infusion  of  mitaQi 
has  been  proposed ;  but  the  result,  I  have  fouDd  on 
trial.^is  rather  smudgy,  the  white  parts  bebg  sbo 
partially  blackened,  owinj^  to  the  fact  that  tumske 
of  iron  is  partially  soluble  in  water.       ^  A  E.  B.  , 

[75249.]— Japanning  Bound  Wire.— Tski  ike 
articles  to  be  enamelled  and  dean  them  .fnaanit 
and  grease ;  coat  ttiem  over  with  japan,  sad  ihm 
place  them  in  a  hot  chamber.  For  your  pancn  s 
piece  of  light  tube^  BuffLdantly  ktog  and  wide 
enoughj  plMcd  vertically  over  a  gas-bnuket,  or  s 
large  ml-lamp ;  sospead  wires  innde  for  thms  « 
four  hours  tul  quite  dry  and  hard  (place  tsbsos 
lamp  instead  of  glass).  Enamelling  simply  oouiiAi 
of  burning  or  stoviog  the  eimmel  upon  ths  lorfsee 
of  artides.  Heat  is  all  that  Is  required.  Abod 
Z&^  for  three  hours ;  or  artides  soldered,  20(f  for 
four  or  five.  I  do  lots  of  small  artides  Insidi  ss 
ordinaiy  oil-stove.  If  well  done,  it  will  Sksad  kti 
of  rough  use  and  knocking  about.  EqMrimmllor 
youradf .  Couzitbt  llnoHAaiG. 

[75346.1— Tamarind  Wine.— This  IknowBoi» 
though  I  lived  amid  tamarind-groves  half  my  lift! 
But  ^  tamarind  beer  "  I  manufactured  yean  sgo, 
and  my  friends  enjoyed  it.  I  have  quite  fbrgottsn 
the  proportions,  but  here  are  the  iDgredisati:^ 
Glean  a  quantitv  of  fresh  ripe  tamarinds  from  Mdi 
and  skms  on  a  hair  neve ;  pour  boiling  water  onr 


the  same  into  a  large  glazed  mUkpan ;  add  a  Ukfie 
ginger  powder  (I  slways  used  the  green  ocndimoot 
nom  my  garden),  rub  a  fresh  lemon  with  two  or 
tiiree  lumps  of  loaf  sugar,  add  these  to  the  liqaor. 
When  nearly  cool,  put  a  little  yeast  into  the  psa 
(I  employed  a  deeiert-spoonful  of  ripe  botUsd  sis 
as  ferment).    In  cool  weather,  bottle-off  in  itEoag 

Eint  bottles  after  48  hours ;  in  the  warm  ssasoaSI 
ours  wUl  do.  Boi. 

[76400.]— BuBzer.— Old  Fidd  Service  Somdon 
used  in  the  '*G."  troop  B.£.  were  convertsd  into 
vibrating  sounders  and  atdephone  reodverinssisd 
in  the  Ime,  dther  up  or  down  or  in  both.  13ii 
patterns  now  in  use  are  much  better  instrumsnti,  the 
resistance  of  the  coils  not  being  so  high.  Theyars 
connected  as  a  shunt  to  the  line,  gnd  when  a  carxent 
is  sent  to  the  line  it  makes  and  breaks  contact  witb 
extreme  rapidity ;  thus  eadi  current  is  broken  iato  i 
succession  of  currents,  and  a  mudcalnoteistouadsB 
in  the  tdephone  of  loxig  or  short  duration,  acowd- 
ing  as  a  dash  or  dot  is  dgnalled.  It  has  woxisd 
wdl  through  bare  wire  laid  on  the  groun^  lu 
even  when  part  was  in  water.  Vibrators  and  tiis> 
phones  have  worked  wdl  through  70  uules  of  lias 
wiUi  only  five  cdls.  M.  C.  B. 

[76413.]— Slojd  Work.— To  **  T.  L.  "-Too 
iixush  your  reply  on  page  268  on  the  aboTC  subject 
by  saymg  :  *' It  is  practically  useless  to  teach  MS 
a  trade  they  may  never  f^ow."  You  sseDi  w 
forget  that  to  teach  a  boy  to  use  a  hammer,  buM 
or  chisel  is  to  teach  him  something  he  will  be 
thankful  for  for  the  rest  of  his  life.  *'  Slojd  *'  a 
the  Norwegian  name  given  to  the  brsnoh  ol 
f^Min^l  iostmction  given  to  all  children  in  wl 
country,  and  this  instruction  is  what  has  broogot 
that  country  to  the  fore  of  late,  and  the  want  d 
it  in  ^is  country  is  the  cause,  or  one  of  the  caoiflti 
of  our  badc-slidmg. 

Blackburn  Tedmical  School.  A.  K.  B. 

[76440.]— Bagiatering  SartVa  Kaguetin^ 
-The  daily  irregularities  of  the  magnetio  nee^ 
used  to  be  registered  by  periodical  and  systflmanc 
observation ;  Uiis,  it  is  needless  to  say,  entailed  aa 
immense  amount  of  tiresome  attention.  It  n,  l 
bdieve,  done  now  by  photography.  A  email  minw 
is  fixed  at  the  end  of  the  needle,  on  this  a  pano^ 
like  ray  of  light  is  thrown,  and  from  it  is  xeflscted 
upon  a  travelling  senntised  surface ;  the  arrsa^' 
ment  so  as  to  give  the  hours  and  correct  resmng 
bdng  maiten  ot  detail.  A.  &  B. 

J 75442.]  —  Enlarging  Lantern.— You  oodd 
arge  with  your  |-plate  camera  by  bloddog  up  • 
wiudow  and  using  daylight,  up  to  any  size.  1>  T^ 
use  a  paraffin  lamp,  then  you  will  nf»d  a  ^^"^^V^'^ 
of  Bumdent  size  to  cover  a  |-plate,  and  I*°2"?it«f 
with  a  magic-lantern.  But  a  condeueer  of  tote 
size  is  an  expendve  artxde  for  an  UBsteor  to 
attempt  to  mount.  A.  B-  B. 

£76468.]— Altering  Halae'a  Kedical  BattssT* 
—You  do  not  state  what  type  of  battery  thie  «;;; 
whether  Ledanoh6,  for  use  medicaUy  i^'f'Sz 
dectridty ;  or  chromate,  for  use  with  an  ieda^^^ 
coil.  Until  this  information  is  forthoommg  it» 
difacult  to  advise  you.  If,  whidi  I  shodd  tb^ 
wotdd  be  the  case,  th^  are  Ledandi^f  ^J^ 
already  suitable  for  bells.  A  £*  B. 

[76460.]  — Ipia  DUphragm.— '' Ifil"  ^^ 
see  at  once,  if  he  examined  an  iria  diaphfa0Bi,aai* 
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ondintond  botter  than  it  is  poniUe  to  ezpUin. 
Tha  diftpbngm  oongiats  of  a  number  of  thin  plates 
lAkb  uide  oTer  one  another,  and  are  lo  ahaMd 
thalthay  always  keep  a  more  or  lets  round  oimoe 
ia  the  centre.  Am  the  ring  containinff  them  is 
taaad  round  the  orifice  ii  increaaed  or  diminiaihed 
male.  HeoonldBeeoneatanjahopwherephoto- 
applianoea  are  sold.  T.  L. 


[7M62.]  —  Qool  Ohamber  Without  Ice.— 
ItoB  is  no  difficulty  in  keeping  a  room  coolwith- 
oQt  ics,  provided  expense  is  no  object.  The  pro- 
oMSi^  Mth  with  oomnreised  air  and  the  ammonia 
Bsthod,  have  been  fully  described  in  back  yolumes, 
iidftrs  sxnlained  in  a  general  way  in  the  circulars 
ansd  by  Uie  makers  of  the  apparatus.  There  is 
m  difioolty  in  keeping  the  temperature  of  a  dosed 
mn  down  to  3(r  Fahr.  even  in  the  height  of 

Nun.  Bos. 


{75468.] ->Hot- Air  Engine.— There  is  much 
iBunaation  in  back  Tolumes  as  to  the  construction 
of  hot-air  engines;  but  unless  the  querist  has 
itflttBs  or  can  procure  castings,  he  will  find  it  very 
■nek  diflaper  to  buy  an  engine  completed  by  the 
■ikan.  The  querist  can  get  a  good  idea  of  what 
i  hot-atr  engme  is  like  by  referring  to  p.  103, 
ML  30, 1887,  and  he  will  then  see  that  it  u  not  a 
Wig  to  be  made  off-hand.  Nuir.  Dob. 

f75473.]— Salt  Bath.— There  ia  a  preparation 
b  tts  market  which  answers  yery  well  for  all  pur- 
BOMof  mlt  hatha,  and  several  rafl way  companies 
mtm  sea-water  itself  in  large  towns  where  there 
a  a  demand  for  it.  Borax  ia  not  '^too  drying" 
vtei  in  natural  proportion.  But  what  ia  ue 
Ajsetof  the  aalt  bath?  Ia  it  for  aome  apectalpur- 
pia^orto**  benefit  the  health"?  If  the  latter,  it 
wm\  B.  S. 

^6183.}— Ketallic  Oompfoand.— I  auppoae  the 
mbI  ftttmg  of  gaaogenea  ia  aimply  pewter ;  but  ita 
teglh  would  depend  on  ita  composition.  Glaaa, 
Mil  well  known,  will  atand  a  yexy  high  pressure 
■dasd,  and  yet  fracturea  directly  if  acratched— 
fitar»gangea,  for  inatances,  on  ateam  boilera. 

M.  I<. 

^5487.]— Deteotlve  Camera.— The  querist  can 
M  nveral  descriptions  of  '*  detective  "  cameras  in 
buk  vuluBiea.  Say.  for  inatanoe,  p.  256,  Nov.  22, 
'"*  W.  H. 


[75490.]- Pitch  of  Leadinff  Screws.— It  ia 

a  matter  of  opinion  aa  to  the  pitdi  of  leading 

but  ptfhapa  aome  of  your  readera  will 

their  opiniona  aa  to  the  beet  pitch,  and  ^ve 

It  might  lead  to  an  intereatmg  diacuaaion. 

Li.   M. 

[76492.]— Cement.— I  ahould  think  that  the 
JMQD  masfcio  or  ahellao  cement  would  anawer  in 
wiieMe,  or  plaater  of  Paria  nuxed  in  alum- water. 

L.  T. 

[75499.]~High,  Preeaure.— How  can  anyone 
JMiwv  nch  a  query  aa  thia?  If  the  queriat  gave 
iMiOb  of  the  airaoffementa  of  the  boilers  and  pipes, 
^  doubt  aome  reader  of  the  "  E.  M."  could  give 
MB  SMfol  information ;  but  although  the  queriat 
vabOeii  thinka  he  haa  given  a  full  descnption, 
Witt  aboolutely  no  inf oimation  whatever  beyond 
ypya  statement — and  a  puzzling  one,  too— Uiat 
lavaii  a  high  and  low-pressure  boiler. 

C«506.]— Steam  Tricyola.— There  are  so  few 
■Mm  tru^olet  about  that  no  one  can  form  much  of 
J^Won  aa  to  their  capabilitieB.  There  are  a  few 
2^^i^  Seipollet  boilers  in  France,  which  are 
^|*nti>  run  at  about  20  milea  an  hour,  and  to  be 
J^jBallT  imokeleaa  and  noiaeleaa— on  amooth 
"J^  '^Smokeleaa'*  can  aiwaya  be  managed  if 
^■Ha  mioke  ia  meant.  Cygloxbxsb. 

^^0.]-irodel  Blectro- motor.— If  you  will 
2J|  lafer  to  page  86  of  my  book  "Electro- 
JJwj:  how  made  and  How  Used,"  you  will  find 
22l  *'^  deaoribed  the  form  of  motor  you 

S.  BonovB. 

Saatem  Bailway.  —  Here- 
aket6h|  and  the  following  par- 
BB  Stirlmg'a  express  looomo&vea 


Pttll]- South.: 
Sm^Madas] 
•*■««  Mr.  James 


on  the  above  line  of  railway.  The  engine  illustrated, 
No.  2,  was  built  at  Aahford  Worka  in  1886.  The 
principal  dimenaiona  are  aa  foUowa :  cylinders  19in. 
diam.,  26in.  atroke,  four  alide-bars  to  each  crosa- 
head.  The  link  motion  ia  uaed.  The  steam  ports 
are  1ft.  4in.  by  l^in.,  the  ezhauat  are  1ft.  4in.  by 
34in. ;  the  centres  of  cvlindera  are  2ft.  4}in.  apart. 
Ijie  driving  and  trailing  wheels  are  7ft.  diam. 
The  bogie  wheela  are  3ft.  9iin.  diam.  The  total 
wheel  Miae  ia  21ft.  2|in.  divided  aa  follows :  centres 
of  bogie  wheels  5ft.  4in.,  centre  of  trailing  bosie 
wheel  to  driving  wheel  7ft.  4i!n.,  centres  of  coupbd 
wheels  8fC.  6in.  The  centre  of  the  driving  aaue  is 
10ft.  O^in.  from  centre  of  ibogie.  The  frame  plates 
(single)  are  ateel,  lin.  [in  thickness  and  4ft.  lin. 
apart ;  total  length  of  frames  28ft.  O^in.  The  boQer  is 
constructed  of  steel.  Length  of  barrel  10ft.  4iin., 
diam.  of  ditto,  outside  smallest  ring,  4ft.  4in. 
Thickness  of  plates  ^(ftn.,  ditto  of  tube  plate  {in. 
firebox  casing  5ft.  9m.  in  length,  and  4ft.  wide  at 
bottom;  the  centre  of  boiler  from  rails  ia  7ft.  5in. ; 
copper  firebox,  plates  ^in.  thick,  tube  plate  fin. 
thick,  length  5ft  0|in.,  width  at  top  3ft.  6iin., 
width  at  bottom  3ft.  3iin.  There  are  202  tnbea, 
length  between  tube  platea  10ft.  -^in.,  diameter, 
outaide,  Iftn. ;  heating  surface  of  tubea  917aq.ft., 
heating  aurfaoe  of  firebox  103'5aq.ft.|  total 
1-020  dsq.ft;  the  grate  aurfaoe  ia  16-78aq.ft. ;  the 
chimney  ia  caat  iron  13ft.  4in.  height  irom  rail, 
1ft.  4in.  diameter.  Weight  of  engine  in  working 
order:— Bogie  IStona  8c wt.,  driving  wheela  15fcona 
5cwt.,  trailing  wheela  12tona  17cwt.,  total  41tona 
lOcwt.  Tender :— Capacity  of  tank  2«650  gallona, 
coal  apace  4  tons ;  the  wheela  are  4ft.  diameter,  the 
centrea  are  6ft.  apart ;  the  framing  ia  outside  with 
outaide  axle-boxes,  springs,  &c. ;  distance  between 
frames  6ft.  7iin.,  thickness  of  frames  {in.  Weight  in 
working  order :— Front  pair  10  tons  6cwt.,  middle 
pair  10  tons  Icwt.,  rear  pair  10  tons  3cwt,  total 
30  tons  lOcwt.  Jaxeb  F.  Yiozsbt. 

[75511.1— Siffn- Writing.— There  is  a  useful 
litUe  book  published,  I  think,  bv  Lockwood  and 
Son  which  may  help  tiiis  querist ;  out  what  is  there 
to  leam?  I  suppoee  the  queriat  understands  the 
art  of  mixing  i>aints  aad  laying  them  on,  and  can 
also  draw.  Then,  if  he  means  by  *'  sign  writing  " 
painting  names  on  facias  or  "  ornamenting  '*  wood 
to  hang  outside  publichouaea,  perhapa  the  less  the 
beaten  track  is  f culowed  the  better.  Even  a  simple 
name  on  a  door-post  can  be  made  artistic  if  there  ia 
skill  and  art  at  the  other  end  of  the  bruah. 

a.  M. 

[75514.]— I<lffhting  Show-room. — In  the  con- 
ditiona  given,  the  Wenham  gaa-Iamp  ia  about  the 
beat  thing  to  use.  S.  R. 

[75520.]— Blectrioal  Indicator.— Several  indi- 
cators of  the  kind  for  showing  the  height  of  the 
water  in  a  reservoir,  within  certain  limits,  have 
been  given  ;  but  as  to  which  is  beat  adapted  to  the 
special  case  it  is  difficult  to  say.  Would  recom- 
mend querist  to  look  through  back  numbers. 

S.  B. 

[75524.] — American  Organ. — The  courteous 
remarks. of  ''Organon"  on  p.  247.  demand  from 
me  a  reply  of  a  s&nilar  character.  I  firmly  believe 
that  my  friend  knows  well  the  particulue  of  the 
**  improvements  "  I  have  previously  referred  to.  It 
ia  qute  evident  to  other  readera,  aa  well  aa  to  myaelf , 
that ' '  Organon' '  thoroughly  underatanda  the  aubjeot 
on  which  neconatantiywritea,  although  correspond- 
enta  differ  in  their  opiniona  on  certain  pointa.  It 
would  certainlv  be  of  nouaeto  deacribe**  patented 
improvementa ''  to  amateurs.  They  could  not  uae  or 
copy  these  ''improvements"  (except  in  one  instanoe, 
and  only  then  for  their  own  individual  use),  if  I  did 
so.  It  would  be  a  very  eaaj  task  for  me  to  describe 
them ;  but  of  what  general  good  would  it  be  ?  To 
describe  tiiese  ''improvements*'  to  "Organon" 
would  be  like  trying  to  teach  him  what  he  already 
knows,  and  I  am  positive  that  our  friend  knows  as 
much  (if  not  more),  than  I  do,  with  regard  to  the 
modem  construction  of  American  organs.  The 
instructions  in  Vol.  XXVI.  are  good  and  reliable ; 
but  are,  neverthelesa,  vague  when  we  oompare  his 
instructions  there  given  with  the  methods  of  oon- 
stmotion  adopted  by  the  best  manufaotnxera  of  the 


?>resent  time.  Improvements  m  organ 
of  any  value)  are  generally  patented,  and  th< 
improvements  are  chiefly  effected  by  manufaoturen 
of  good  repute,  whose  constant  aim  is  to  make  the 
American  organ  aa  well  and  aa  perfect  aa  skillad 
labour  can  produce  it. 

PBAoncAL  Oboan  Bttzldxb. 

[75525.]— Boring  Holea  throagh  Olaaa. — 
Uae  an  ordinary  right-angled  drill  with  so^iy  watsr ; 
or,  if  large  holes  are  wanted,  a  bit  of  copper  tube 
notched  on  the  edge  and  supplied  with  emery  and 
oU.  S.  B. 

[75526.]— Lnnff  Protector.— Breatiie  through 
the  nose,  and  "blow"  itfrequentiy.  Otherwise, 
use  Prof.  l^ndaU*s  fireman's  reepirator.  By  tha 
way,  the  atmosphere  of  a  fiour>mul  is  in  rather  aa 
"  explosive  "  sCate  when  charged  with  fine  dust. 
That  is  one  reason  why  the  electric  light  haa  foond 
so  much  favour  in  fiour-miUs.  KiTir.  Bob. 

[75612.]— Intereat. — The  repayment  on  ouaiiaL 
the  intereat  being  constant,  at  the  rate  of  30+10 
V  £40  per  quarter,  it  seemathat  the  interest  for 
the  firat  quarter  being  £10  for  the  uae  of  £150,  ii 
6*65  X  4  »  26*64  per  cent. ;  aecond  quarter,  10  on 
£120.  8*33  X  4  «  33*33  per  cent. ;  third  quarter,  10 
on  £90,  IMl  X  4  B  44*44  per  cent. ;  fourth  quarter, 
10  on  £60,  16*66  x  11  •  6664  per  cent. ;  5th 
quarter,  10  on  £30,  33*33  x  4  «  133*33  per  cent 
per  annum.  But,  aa  by  compounding,  both  capital 
and  intereat  could  have  been  paid  in  a  lump  sum  at 
the  end  of  the  third  quarter,  the  mean  rate  of 
interest  is  44*44  per  cent  per  annum.  Proof :  £150 
at  44*44  per  cent.  »  £66-66,  less  three  montfai  or 
one   quarter,   remains  £49*995   interest  for  nine 

months.  MABEBSBEBid. 

g5612.J— Intereat.— You  have  my  views  (letter 
ctober).  I  affirm  that  the  interest  is  over,  or 
just  above,  57  per  cent.  Now  interest  is  at  "  per 
annum  *' ;  but  if  the  borrower  does  not  have  the 
entire  loan  for  one  year,  he  ought  only  to  be  debited 
with  the  interest  at  per  annum  for  the  period  which 
the  borrower  has  the  money.  Now,  assuming  the 
borrower  kept  to  his  bargain  and  made  hia  Moments 
regularly,  he  never  had  the  whole  aum  of  £150  for 
12  montha. 


He  only  had  £150  for  3  montha  at  5p.c. 
>)         i»  *67  ,,  „ 


£1  17 

6 

1    7 

0 

0  16 

0 

0    6 

6 

£4    7    9 

Or  if  he  only  paid  5  per  cent,  per  annum,  he  only 
would  have  had  to  repay  the  £150  plua  £4  7a.  9d., 
or  £154  7a.  9d.  But  he  had  to  pay  £200  ao  that  ha 
paid  aa  bonua  £45  12a.  3d.,  beaidea  the  real  interest 
of  5  per  cent,  per  annum.  Now  thia  bonua  ii 
within  a  trifie  11|  timea  the  amount  of  the  interest 
at  5  per  cent,  per  annum,  and  therefore  when  paid 
he  will  have  paid  at  the  rate  of  nearly  57  wr  cent, 
per  annum  for  tibe  loan.  This  is  rule-of- thumb, 
and  not  algebra.  But  where  is  the  rule-of -thumb 
wrong  ?  Z.  T.  X. 

[75627].— KaffnetiaedSteelWire.— Two  replies 
to  this  query  have  appeared,  but  neither  is  satis- 
factoxT.  The  longer  piece  causes  greater  defieotion 
than  the  short  one,  and  is  therefore  the  stronger 
magnet.  J.  T.  M. 

[75670.1  —  Oontenta  of  Oaaholder.— Thanks 
to  Mr.  Bidout.  You  say  3H.P.  Otto  gas-engme 
will  drive  pump  referred  to.  At  present  it  requires 
two  Croaaley'a  gaa-engines,  stated  to  be  7H.P.  indi- 
cated, to  dnve  the  pump,  and  nothing  to  apare,  as 
gas  explodes  every  stroke  (Do  wson's  gas) .  I>imai- 
aions :  Diameter  of  cylinder,  7in. ;  stroke,  16in. 
What  would  be  the  nominal  horse-power  of  gas- 
engines  thia  aize  P  Any  further  intonnation  will 
greatly  oblige.  Kssmsa  Jollt. 

[75670.]— Gktaholder .—When  I  wrote  the  other 
day  I  could  noi  put  my  handa  on  the  rule  for 
aacertaaning  the  cubical  contents  of  a  cylinder.  It 
is  as  follows:— Take  the  square  of  the  diameter, 
multiply  by  the  height,  and  divide  by  -7854.  Thus, 
12  X  12  -W,  multiplv  by^  8  •  1,152,  divide  bj 
•7854    Besttlt,  904*7808.     The  -7864  is  of  gnat  use 
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to  remember  as  Mng  the  reUtiTe  oontenti  of  a 
square  and  a  drole.  Z.  T.  X. 

[76673.]— Broken  Blectrlo  Wire.— First  of  all 
flna  whether  the  bell  ii  oouieoted  with  the  zino  of 
battery  or  the  oarboo,  and  oomiect  a  wire  with  that 
ano  (or  carbon)  and  the  bell,  and  if  the  bell  will 
rinff,  then  that  u  the  wire  which  ia  broken.  If  the 
brolen  wire  ia  not  yet  f  oond,  connect  the  two  wires 
connected  with  tiie  puh  anywhere  along  the  two 
lines,  and  if  the  bdl  rings,  then  the  one  or  other 
line  is  broken  between  that  connection  made  and 
the  posh.  Continne  these  connections  along  the 
two  ones  towards  the  bell,  ontQ  yon  find  where  the 
line  is  broken.  If  these  two  lines  (connected  with 
push)  are  cloee  together,  you  can  connect  them 
with  a  knife  by  cutting  throogh  the  insulation, 
Imt  making  sure  to  touch  the  two  wires  at  the  same 
time.    I  shall  be  glad  to  help  you,  gratis. 

Alfred  Tatlob. 

96,  Plough-road,  Wandsworth. 

[76680.1— FaUing  BodlM.— Theforoe  of  gravity 
does  not  mcrease  at  a  constant  rate,  but  inversely 
as  the  square  of  the  distance.  Hence  the  equation 
of  motion  ia— 

d^x  ^   _  J* 


dz 


dt* 


Multiplying  by  ~    and  integrating  in  the  usual 
dt 


dx 
d 


a  —  X 


the  particle  being  supposed  to  start  from  rest  at  a 
distance  a  from  the  origin.  The  negative  sign  in 
the  last  negation  is  taken  because  t  mcreaoes  as  x 
This  may  be  written— 


dx 


a 
2 


'a*  —  «»J 


Integrating 

which  gives  a  relation  between  the  time  and  the 
distance  through  which  the  particle  has  fallen .    The 


formula  t 


has  been  found  upon  the 


assumption  that  the  force  of  gravity  is  constant. 

W.  B.  COOFBB. 

[76686.]— Bell  and  Telephone  Oonnectlons. 
—If  '*  R.  K.  B."  connects  up  his  instruments  in  the 
following  manner  he  will  have  overcome  his 
difficulty :— Make  two  nirings  of  sheet  brass,  AB. 
Then  make  out  of  a  stout  piece  of  wire  a  hook  C  D, 
upon  which  to  hang  the  receiver  when  not  in  use. 
Attached  to  the  lever  CD  ought  to  be  a  small 
spring  G,  so  that  G  D  may  make  contact  with  A 
when  the  receiver  ia  lifted  off  the  hook.  A  circuit- 
key  will  be  wanted,  which  is  shown  in  Fiff.  2.  It 
consists  of  a  bar  of  wood,  Q  D,  pivoted  between 


[76697.]— Heating  Workahop.— I  should  re- 
commend "  Thermo  "  a  class  of  circulating  stove 
made  for  firing  with  coke.  It  consists  of  a  regula- 
ting furnace  surrounded  with  fire-brick  casing, 
and  above  tids  of  a  series  of  caM-iron  stages  pro- 
vided with  crossing  passages  at  suitable  angles  for 
the  fire  gaaes,  and  of  corresponding  portholes  or  air 
passagea  on  all  four  aides  for  the  heating  and  drou- 
Ution  of  the  air.  The  circulation  ia  so  powerful 
that  a  candle  ia  extinguished  by  the  air  currents 
entering  the  inlet  ports,  and  aa  these  latter  are 
numerous  and  on  all  four  sides  of  the  stove,  the  air 
from  all  parte  of  the  shop  is  brought  into  action 
and  heated.  The  siaei  for  '*  Thermo's  "  purpose, 
adapted  to  raising  the  temperature  in  shop  18°, 
woud  be  6ft.  Sin.  high  by  2lm.  square  at  the  base, 
price  about  £9.  These  stoves  are  made  in  three 
sizes  for  respectively  1.600,  2,600,  and  6,000  cufaio 
yards  of  space.  If  "  Thermo  "  will  advertise  his 
name  and  address  in  "  Ours,"  I  will  send  him  pro- 
spectus. M. 

[76706.]— Beed- Voicing.— Aa  this  query,  ad- 
dressed to  a  *'  practical  *'  man,  doea  not  seem  to 
have  met  with  a  very  practical  reply,  I  maj  perhaps, 
without  being  considered  discourteous,  give  a  few 
hints  which  will  be  useful.  It  may  be  quite  true 
that  if  you  give  a  boy  an  English  Dictionary  he 
may  not  be  able  to  string  the  words  together  as 
Buskin  does ;  but  still  he  has  the  words,  and  it  rests 
with  him  to  put  them  together  how  he  can.  It  ia 
the  same  with  a  violin  master:  there  is  the  fiddle, 
the  bow,  and  the  rosin ;  but  without  the  aomething 
at  one  end  of  the  bow  ttiere  ia  predous  little  music. 
Now,  aa  to  voicing  reeda,  if  it  can  be  said  that 
"theo^  iB  no  earaily  ^ood,"  it  does  not  follow 
that  the  facts  on  which  the  theozj  ia  based 
are  "no  earthly  good"  too.  Herewith,  then,  a 
few  facts.  It  has  been  known  for  many  years  that 
a  free  reed  vibrating  through  a  **  block,"  as  it  is 
called,  makes  a  sound  the  quality  of  which  depends 
to  a  great  extent  on  the  environment  of  the  block, 
to  a  small  extent  on  the  quality  of  the  material  of 
which  the  reed  is  made,  and  to  a  considerable 
extent  on  the  skill  which  ia  brought  to  bear  in 
regulating  the  speech  of  the  reed.  Let  us  take  the 
tenor  C  reiad  of  an  American  organ  from  the  8ft.  or 
diapaaon  set,  and  examine  it.  If  it  haa  been  voiced 
b^  a  akilled  workman,  we  shall  find  that  the 
vibrator  haa  been  not  only  bent,  but  twiated.  It 
has  most  likely  been  filed— on  the  free  end,  at 
least  —  thoush  net  unlikely  the  null  -  marks 
are  still  left  at  tiie  rivet  end.  The  vibrator, 
it  will  be  observed,  stands  slightly  above  the  block, 
with  the  right-hand  comer  dipping  more  closely  to 
the  block  than  the  left-hand  comer  of  the  free  end, 
or  the  tip.  Left-handed  voicers  may  possibly  re- 
verae  the  position ;  but  the  rule  is  for  tne  diapason 
or  round  tone  to  bend  the  free  end  of  the  vibrator 
for  two-thirds  of  its  length  in  a  gentle  curve,  and 
to  twist  it  so  that  the  upper  sufaoe  of  the  lower 
side  is  just  about  level  with  the  surface  of  the 
block  as  the  under  surface  of  the  upper  side  is 
entering  the  slot  in  the  block.  The  wind  which 
sets  the  vibrator  in  action  is  drawn  down  above  the 
vibrator,  through  the  slot  into  the  windohest,  and 
it  aoay  be  un&rstood  that  the  vibrator,  from  its 
bent  and  twiated  shape,  cuts  it  much  in  the  same 
way  as  scissors   act.     That    shape    of    vibrator 
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two  wooden  uprights,  K,  which  are  screwed  to  the 
base  MP.  A  spring,  S,  is  placed  near  the  centre  of 
0  H.  Four  terminals  {or  metal  contacts)  are  placed 
aa  shown  at  1,  2,  3,  4.  Now  connect  one  terminal 
of  E  to  A,  the  other  terminal  of  E  going  through 
the  transmitter  F  to  earth.  The  line  wire  is  joined 
to  C  D.  The  bell  is  connected  to  the  drcoit-key  as 
shown,  and  B  ia  joined  to  terminal  2  of  Uie  key,  the 
battery  J  being  used  to  ring  the  distant  bell.  Unless 
the  receiver  be  hung  on  the  hook  D,  no  signal  can 
be  received  from  the  distant  station.  To  call  the 
distant  station,  press  the  drouit-key  so  aa  to  make 
oontaot  at  2—4.  C.  M.  Tlayvair, 

E.  M.  Academy,  Woolwich. 
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gives  the  round  tone.  To  get  the  aofter  tone, 
commonly  called  viola  or  flute,  the  bend  is  less,  ana 
the  twist  is  not  so  definite ;  but  it  is  there,  and  the 
vibrator  is  set  a  little  closer  to  the  block.  That  i« 
the  whole  of  the  mechanical  detail  of  voicins  for  a 
two- row  American  organ;  but  there  must  oe  the 
artist  workman  at  the  **  other  end  "  of  the  bending 
tool.  The  reeds  must  be  filed  up  (if  necessary)  to 
something  above  pitch  before  bending,  because 
bending  flattens  them,  and  no  workman  carea  to  file 
after  voicing  if  he  can  avoid  it,  espedaily  filing  near 
the  rivet  end.  To  get  different  tones  of  voice, 
differences  in  the  form  of  bend  are  adopted;  for 
instance,  inatead  of  the   gentle  curve  for  two- 


thirds  of  the  length,  a  oomparatiTelv  ihsip 
bend  near  the  free  end  ii  made— sometaiajs  ^ 
this  — '^  with  more  or  less  twist  lonsitiidiasny. 
That  will  give  a  tone  of  a  different  quaiitj,  sndn 
will  leaving  the  reeds  straight  but  twirted,  sad 
straight  but  not  twirted.  So  far  aa  a  stsit;  tet 
the  way  to  leam  is,  if  you  have  an  Amnrinsn  oraia, 
to  procure  some  odd  reads  and  experiBant,lorttMs 
is  more  to  be  leant  in  this  matter  from  one  hour  ol 
actual  trial  than  from  apage  of  print  in  the'*  E.1L*' ; 
but  get  good  reeds,  not  tiie  rubUdi  which  I  im 
informed  Is  now  on  the  market,  and  which  will  aot 
atand  much  bending  and  rebending  without  laaik- 
ing.  If  readers  expreas  any  desire  I  may  retomto 
thu  matter ;  but  they  must  remember  that  tna 
Mustel  did  not  achieve  his  suooeai  in  a  day. 

OlOAlOl. 

[76724.1— Arc  of  Oontaot.— I  do  not  kaov 
whether  inere  ia  a  practical  rule  for  this,  but,  ooa- 
sidezed  mathematically,  a  formula  is  at  odn 
obtained.  Let  the  oentrea  of  the  polios  be  at  a 
distance  d  apart,  and  let  B  r  be  the  radn  of  Iks 


pullm.    Then,  referring  to  the  figure,  the  aa|^ 
;  B,  or  9,  is  given  by  the  equation : 


AC 


cose- 


B-r 


Hence  arc  of  oontaot  ade 


2rooa->  ^-^ ^ 


arcof  contactADC-2B/^Tr-ooa-»  ^^) 

W.  B.  GoonB. 

[76742.1— Dry  Battery.— To  M».  Bottom.- 
Eleotrio-hght  carbons  are  graphite ;  but  7P^'°^7f|* 
me  when  you  say  you  cannot  get  graphite.  Go  t» 
the  nearest  gas-works  and  aak  the  retort  meat* 
give  or  sell  you  some  '*  retort  scurf." 

S.  BOTTOHl. 

1 76743.]— Valne  of  One  Second  of  Longitude 
— Diatance  on  parallel  «  diatance  on  Equatorxooii 


latitude.  DistanceonEquator  for  r^^»^^^^^ 

«  1,620ft.  Where  6.080  =  No.  of  feet  ia  nauticsl 
mfle,  and  21,600  «  No.  of  nautical  miles  in  drcon- 
f  erence  of  earth. 

.-.  Dist.  on  parallel  (M)  »  1,620  x  cos.  42*  63' 
log.  M  s  log.  1,620  -t-  L.  cos.  42'  63-10 

-  3-18ld436  -h  9'8649604  -10 

-  3-0467940  «  log.  1113-8 

.'.  Diat.  on  parallel  of  42°  63'  for  1"  of  Icojitadi 
=  1113-8ft.  H.C.T. 

[75748.]— Oerman-Silver  Wire.— This  if  to  te 
done  by  passing  between  steel  rollers  made  for]"* 
purpose.  The  process  of  flatting  would  also  hazW 
the  wire.  S.  B.  Bohsbt,  Electroplater,  && 

[76749.1- Nickel  -  Plating- CorTeotion.-5iJ 
grain  read  gramme,  in  the  sentence,  *'  The  w«fl^ 
of  Ni  deposited  per  amp.  hour  is  1-0963  grain." 

A.  D.  8> 

[76749.]— Nickel-plating:.— To  prepare 
first  boil  in  potaah,  and  rinae  well  in  clean  y 
then  immerse  in  a  pickle  of  sulphuzio  add 
water,  |lb.  acid  to  each  gallon  of  water ;  time 
remain  in  thia  pickle  should  be  about  30  mmatsi; 
remove,  and  well  rinse;  scour  with  sand.  Csh" 
iron  artidea  wiU  nickel  easier  if  first  coppered  ut 
cyanide  of  copper  bath,  especially  if  any  canuw 
have  to  be  fUled  in  with  lead ;  in  this  case,  agin 
rinse  and  well  scratch  -  brush.  Nickel  •  P*^J| 
articles  that  are  required  bright  must  have  a  gjpsi 
polish  before  plating.  To  make  a  good  solatto^^ 
procure  the  double  sidphate  of  nickel  u^^. ''f!. 
mouia ;  make  up  this  aa  given  last  week  (76696m| 
battery  power  reouired  about  4^  amperes  at  4  toj 
volta  pressure.  You  can  fit  up  your  Bonien  flC 
this  work  by  using  in  the  outer  cell  sulphuric  aol 
1  part,  water  10  parts ;  in  the  inner  cell,  vM 
quantitiea  of  sulphuric  add  and  water,  to  whuff 
add  an  ouoce  of  nitric  add.  Be  careful  to  mix  tM^ 
sulphuric  add  with  the  water— not  add  first. 

S.  BoBEBT  BoNKBY,  BlectroplateT,  «c 

[75768.]— Telephones.— To  Ma.  Bowomb.-^ 
is  mdifferent.  You  may  put  more  wire  in,  asyo« 
bobbins  will  admit  of  it,  and  jou  will  gain  in  hsOg 
able  to  speak  farther.  8.  Bonoirt. 

[76747.]— Single-Needle  Telegxaph.-To  Mj 
BoTTOira  OB  OriiEBa.— The  annexed  sketch  thow 
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your  oonoeotioiii  miufc  be  wrong.  Have  yon  taken 
one  end  of  primary  to  one  tenmnal,  and  the  other 
end  to  dapper  epiing,  and  oonneoted  the  other 
primary  terminal  witn  oontaot  Bcteir  pillar?  I 
think  you  will  find  the  fault  lies  thero.  If  not,  there 
if  a  break  aomeirhere  in  the  wire  of  primary.  Let 
u  know  how  yon  snoceed.    Of  ooone,  you  mnit 


fta  proper  way  of  oonaectinff  np  tbe  battery  to 
tippor,  and  thenoe  to  switch,  oeU,  and  instrument. 

S.  BOTTONX. 

[76761.J— Throat.— The  writer,  like  "Throat," 
iM  once  nnder  a  specialist  for  several  weeks  for 
ihst  he  pronounoea  as  catarrh  of  the  throat,  but 
fii  as  no  good,  so  went  to  another  doctor,  who 
aid  I  had  a  vary  relaxed  throat.  With  that  I 
nfenrsd  at  onoe  to  an  old  back  number  of  the 
Enubh  ICBGBAino  and  found  this,  which  cured 
■s  with  only  three  or  four  appUoations ;  but  if  first 
iM  doss  not  cure,  repeat  m  three  or  four  days. 
Pmd  Teiy  fine  a  lump  of  saltpetre  the  sice  of  a 
vibrnt;  ponr  a  gill  of  boiling  water  on  it ;  when 
eold,ponr  the  dear  liquid  into  another  vessd  to 
leap  out  the  dust.  Last  thing  at  niffht,  and  first 
ftisg  in  themomiiig,  take  one  mouthnd  and  gargle 
jooikjoat,  well  throwing  the  mouthful  back  into 
jm  tkroat  as  far  bade  aa  you  can  without  swallow- 
ac  it  two  or  three  times.  Jaxsb  Booth. 

[75761.]— Throat.— When  I  was  a  little  boy  my 
fttWs  sisters— fine  women  of  12  to  16  stone 
mylbt—weie  wont  to  make  pious  pilgrimages  6om 
ftttd^  homee  to  the  land  of  their  birth.  In  order 
ivtebbd  by  the  hand  of  their  sister's  husband, 
IS  KJ).  of  much  local  celebrity,  who  had  been  the 
■eessdiog  redde&tial  1C.D.  in  flie  honsehold  of  the 
Mk  Esil  of  Oxford,  to  Mr.  Bidcente^  ultimatdy 
lord  Lsngdale,  of  judicial  renown.  Tne  infallible 
ff)  nsdiaa  profusion  had.  years  before,  issued  the 
MBiliQ  mandate  that  "  bleeding  was  «»— i»"fa>1  to 
•flb  sad  etuy  himian  bdng  aa  a  prophylaxis  or 
■liKaard  against  diseaae  generally."  Umice  their 
■id  pOsriinage,  induced  l»y  fear.  Wheie  is  the 
■pdnn  M.D.  who  bleeds  eren  in  disease  now? 
Wkaa  the  studiea  and  researches  and  experiments 
tf  lbs  then  humUa  (German  student,  Hahnemann, 
kd  Silly  in  the  present  oentnry  resulted  in  the 
inof  to  the  World  that  bleeding  was  in  all  cases 
BJQOOiu,  and  that  in  all  inflammatory  disnnsnn 
MOBitet  that  most  beautifnl  blue  fiower  to  be  seen 
a  mod  cottage  gardens,  not  only  promptly  remoTed 
m  mflammatton,  but  avoided  tne  long  stage  of 
fakaess  laTariably  following  recovery  iSterUeed- 
m;  then  the  dogmatic  profession  concdved  and 
mnd  the  abominably  lying  hypothesis  ttiat  human 
Imis  ganarsUy  had  suddenly  so  changed  its  type 
;  nd  Bstue  as  to  render  Ueedug  no  longer  neces- 
■17  (how  good  of  Dame  Nature  thus  to  obUge 
<mb!)  Bat  in  the  present  and  recent  era  natnre 
la  basQ  forced  by  man*s  perverse  interference  with 
ar  awi  to  give  ample  evidence  in  a  countless  host 
at  imilies  of  her  type  of  health  having  now 
anas  to  a  oondderable  degree  changed  to  a 
■Mss  hereditary  from  the  fathers  and  mothers 
«  t  pest  generation  aoqoired  by  them  con- 
^oiioBally  from,  and  by,  persistent  meronrial 
iDV(BUxre  or  less)  constitutional  poisoning— i.e., 
^arwie  diseased  condition  (roused  by  atmospheric, 
i^ttiingss  every  now  and  then  to  an  acute  form), 
wMBog  chiefly  the  internal  mucous  membranes, 
Jf  i  trpe  such  aa  desonbed  by  **  Troubled 
snoKt^  The  K.I).  above  alluded  to  gave  to  my 
■Oer^m  his  early  adult  life,  a  mercuriia  presorip- 
■B  (u  one  of  his— the  H.D.'s— prophylaotics  ?), 
••  or  two  of  which  pUls  my  father,  owing  to 
m  Umd,  confiding  faith,  and  his  medical  igno- 
Ao^  nnllowed  every  night  dorinff  40  years  of  his 
P»^In  each  of  his  numerous  'duldren  mercurial- 
•■i^Uzy  dissase  appears  in  some  form  or  other, 
aakbadesi  similar  instances  have  come  under  my 
*m--l«sonaUy,  as  well  as  in  medical  literature. 

l!LZ!r"'*»  """*  ^  ^^'  means,  pray,  is  this 
^af  snsnt  the  genus  M<mo  to  have  an  ending? 
1^  JQrt  ss  the  Reformation— Tyndal's  transU- 
WQto  the  tongue  of  the  people  and  the  Press— 
PMd  ths  BiUe  within  the  reach  of  the  poorest, 
■A  Ou  broke  their  thraldom  (this  meant  fear  of 
■•loaof  Absdution,  &c)  under  priestcraft,  so  in 
■•priiait  era  the.placing  within  the  reach  of  the 
gww  the  means  of  the  knowIeJge  of  the  injury 
y""  general)  of  drug  action  generally,  and 
wj^ottiUy  the  source  of  self -medical  salvation  by 


JJJM  0!  hoBCBopathic  works  and  a  free  Press,  may 
■nstt^r  lafloence  thereto ;  but  the  power  of  class 
■*«*■  SB  awkward,  all-potent  antagonist.  The 
Jjn«  wodd  find  his  symptoms  and  their  remedies 
g™d  hers  and  there  in  "The  Uses  of  the 
^•aPnaoipal  Medicines  of  Homceopathv,"  or 
■The  pietionary  of  Homoeopathy,"  by  Dr. 
y-.  BsUadooaa,  Pulsatilla,  sulfur,  oalcarea, 
iodine,  mercury,  ammonia  salts,  nitiio 
iptobably  calouUted  for  the  case. 
Tes  Ltbnxt  DnmiBBB. 


[75770.]— Kagnetiaed  Watoh.— I  have  had 
many  a  watch  that  has  been  magnetised  within  tbe 
last  few  years,  but  how  they  have  been  magnetised 
I  do  not  know.  The  best  way  to  cure  them  is  to 
get  a  non-magnetic  hairspring  fitted  to  it,  as  the 
fault  in  a  magnetised  watcn  lies  in  the  coils  of  the 
hairspring  bdng  magnetised  and  sticking  together, 
and  cansug.the  watch  to  gain,  and  then  vou  might 
regulate  it  to  go  dower,  and  then  the  coils  may  get 
loose  from  eaon  other,  and  the  watch  go  too  dow.  I 
think  mysdf  that  you  are  liable  to  get  your  watdi 
magnetised  by  riding  on  deotric  oar,  or  going  too 
near  an  dectrio  mMhine,  'if  the  watch  hk»  a  sted 
hairspring.  G.  B. 

[76771.]— Inflae2iaa.—The  homoBopathio  medi- 
cines—^r«mt««fn,  No.  6  strength  (aftw  eadi  med), 
Xux  wmioaf  Ko.  3  (twice  at  night),  ^Belladonna, 
No.  3  (in  the  morning  early,  twice  before  risLog) — 
would  probablv  be  a  suitable  treatment  for-  ten 
days.  Allow  tndr  action  to  continue  for  a  week, 
then  Sulphur^  No.  3.  four  times  daily  for  a  week, 
then  CaUarea,  No.  o,  four  times  daily  for  the  next 
week.  You  will  then  have  gone  through  a  course 
which  may  be  repeated  when  required.  If  you  are 
observant  yon  wul  have  found  out  those  wmoh  are 
of  the  greatest  and  most  prompt  remedial  value  for 
each  special  symptom  or  condition,  while  each 
would  no  doubt  have  a  >pMial  infiuence  on  the  con- 
stitutional tendencies.    There  are,  however,  many 


others  of  value  in  such  oonditions  as  you 
Why  not  devote  a  littie  study  to  tne  system  of 
homcBopathy  ?  Spend  2|d.  on  the  two  pamphlets 
or  Homoeopathic  £eague  tracts— i.e.,  No.  24,  "  The 
Economy  of  Homoeopathy,"  and  No.  30,  '*  How  the 
Powers  of  Drugs  were  Determined"  (Bde,  87, 
Great  Titchfidd-street,  London,  W.) 

Thb  Ltditxt  D18PSNBBB. 

[76772.] — lioolanohe.— I  have  had  charge  of 
some  thousanda  of  Ledanch^  cdls,  which  were  only 
used  four  days  at  the  most  in  the  year  (and  very 
hard  worked  too).  When  finished  with^  the  zinc 
rods  were  takra  out  of  the  solution  and  wiped  dean 
and  dry;  the  porous  cells  were  exammed  and 
washed  in  dean  water,  the  tops  wiped  dry;  the 
outer  cell  or  earthenware  jar  was  also  cleaned; 
some  of  the  solution  was  drawn  off,  and  a  littie 
water  added  to  weaken  it.  The  porous  cell  was 
then  left  in  the  weak  solution  till  required  again, 
then  placed  in  a  dry  place,  and  where  there  could 
be  a  dry  draught  of  air  passmg  over  them.  Cdls 
treated  like  this  have  been  in  use  this  last  seven 
vears.  If  the  porous  cells  are  left  dry,  they  wiU 
become  dry  and  hard,  and  their  resistance  will  be 
considerably  increased,  and  perhaps  usdess  in  time. 

M.  C.  B. 

[76782.]— Electro-plating  Bath. —  Fill  up 
bath  with  distilled  water ;  wash  down  from  sides 
of  vessel  any  sdts  that  may  have  crept  up. 
Having  done  this,  filter  the  whole  through  calico 
two  or  three  times,  washing  the  calico  after  each 
filtration.  If  thia  does  not  make  it  fit  for  work, 
add  a  littie  cyanide  of  potassium.  There  should  be 
no  difficulty  after  treatmg  in  this  manner.  Are  all 
oonnections  dean,  and  battery  in  order  ?  The  silver 
may  be  recovered  by  evaporating  to  dryness  and 
fusing.       S.  BoBBBT  BONNBT,  Electroplatcr,  &o. 

[76788.]— Engllah  I«ever  Watoh.— I  think  one 
of  these  faults  will  be  the  fault  in  your  case :  Jewd- 
hole  cracked ;  endstone  cracked  or  broken ;  pivote 
too  short,  so  that  the  shoulder  rests  on  the  jewel- 
hole  ;  jewd-hole  or  endstone  loose  in  the  setting ; 
jewel-hole  too  large  for  the  pivots ;  or  pivot-end 
too  sharp,  so  that  it  cuts  the  endstone.  Sm  that 
your  lewd-holes  are  good  fits  to  the  balance  pivots, 
and  the  pivots  just  come  through  the  pivot-noles ; 
that  the  endstones  are  good ;  and  that  jewd-holes 
and  endstone  fit  tight  in  their  places.  Now  see  that 
the  hairspring  is  flat  and  free,  and  that  bdance  has 
just  end-shake,  and  you  will  be  all  right,  I  think. 

G.  B. 

[76796.1— Sizing.*  Making  is  a  spemal  trade. 
Would  advise  *'  J>  i.  F.  A."  to  advertise  in  the 
Zeedi  Mercury,  B  Jford  Obterver,  or  Hudd$rafield 
Examiner.  F.  B. 

[76798.]— iBduotion  Ooil.— Your  coil  should 
work  with  two  layers  of  primary  wire.  The  core 
is  too  long  for  wire  space ;  you  must  dther  have  very 
thick  fianges  or  the  core  projects  too  far  beyond  them. 
Anyway,  yon  would  have  done  better  had  you  left 
nearly  another  |in.  for  your  wire  by  havmg  thin 
fianges  and  the  core  ateut  -xVn.  (one-sixtMnth) 


beyond  front  of  oofl ;  itill,  it 


tot    Ithtnk 


connect  the  battery  to  the  primary  binding  screws* 

J.Lamb. 

[76800.]  —  Gleaning  Oopper  Uteaalla.  —  A 
large  proportion  of  the  culinary  vessels  in  Anglo- 
Indian  kitchens  being  composed  of  beaten  copper, 
requiring  careful  tanning,  an  itinerant  workman 
regularly  calls  at  the  house  once  or  twice 
a  month,  to  execute  the  operation.  He  is  a 
rough,  semi-nude  native,  with  few  ap|Aiances; 
bellows  constructed  of  two  goat-skina  tanned,  a 
pair  or  two  of  iron  tongs,  a  bunch  of  cotton  rage 
and  cotton  wool,  a  gallipot  of  salammoniao  (muriate 
of  ammonia)  and  some  thick  strips  of  soft  solder, 
of  which  the  alloy  ought  to  be  two  parts  tin,  ono 
part  lead.  A  primitive  fire-hole  is  soon  oonstruoted 
m  the  ground,  and  having  been  shaped  witii  stUf 
day,  the  neck  of  the  double  bellows  is  attadied  to 
the  hollow,  and  this  being  filled  with  hard  chareoai, 
the  blast  is  soon  set  goinf  by  a  boy  who  deztroudy 
opens  and  shuts  the  skms  altematdy  by  holding 
one  in  each  hand  as  he  souats  before  ine  fire.  The 
workman's  attention  is  soldy  devoted  to  the  copper 
vessd.  For  a  very  dirty  and  long- neglected  one, 
some  vegetable  add  (usually  tamarind  pods)  is 
boiled  with  water  therein,  then  the  wator  is  thrown 
away,  and  the  interior  scrubbed  with  wood-ashes 
and  sand  till  the  metal  shows  itself  dean.  It  is 
well  rinsed  with  fresh  water,  and  put  on  the  fire, 
face  downwards,  and  the  bellows  worked  till  the 
pot  is  nearly  red;  a  piece  of  rag  \b  then  taken 
up  thicklv  covered  with  cotton  wool,  which 
is  plentifnUy  sprinkled  with  the  pulverised  sd- 
ammoniae.  The  pot  is  hdd  off  the  fire  by  tongs, 
while  the  worknun  briskly  rubs  the  surface  of 
the  whole  interior  with  the  above  sdt,  and  without 
ddav  drops  into  it  three  or  four  pieces  of  sdder, 
working  tnem  about  until  they  fuas  and  a  ooating 
adheree  to  the  copper.  To  eqnelise  the  thickness, 
he  again  puts  the  pot  on  the  blast,  and^  judging  by 
the  amount  of  smoke  given  off,  agam  gives  the 
interior  a  rubbing  as  before,  and  quenches  his  work 
with  cold  water.  Where  much  cookery  of  made 
didies  is  carried  out,  twice  monthly  tinning  ia 
requisite,  but  generally  once  will  suffice.  The 
dmplidty  and  cheapness  of  this  process  must  be 
seen  to  be  appreciated.  About  2s.  od.  a  score  in  the 
current  coin  is  the  regulated  duurse  for  tinning 
cooking  vessds,  large  and  smalL  and  the  same  rate 
for  their  covers— shallow  pieces,  like  soup-plates,  of 
various  sizes.  For  aay  kmd  of  copper  oojects  there 
is  no  chemicd  for  deandng  purposes  equd  to  sd- 
ammoniac,  of  which  a  smdl  piece  dissolved  in 
water  forms  a  good  liquid  for  the  removal  of  dirt 
and  verdigris.  £o6. 

[76802.]  —  Tansent  GhalTanometer.  —  When 
the  above  does  not  give  equd  deflections  on  eadi 
side  of  the  zero  line  for  equal  currents,  it  is  a  ngn 
dther  that  the  pointer  is  not  truly  at  right-angbs 
with  the  needle,  or  that  the  needle  is  unequally 
magnetised,  or  that  there  is  some  friction  on  one 
side  of  the  pivot  which  causes  a  lesser  defieotion. 
A  silk  fibre  suspenaon  is  the  best  of  all,  and  is  used 
in  all  high-class  instruments.  The  passage  of  the 
current  wrough  the  coils,  far  from  weakening  the 
needles,  actually  strengthens  them. 

S.  BOTTONE. 

[76802.]  —  Tansent  (Hklvanometer,  dk;o.— 
1.  fiend  the  pointer  so  that  it  is  0°  when  no  current 
is  fiowing.  2.  A  fibre  suspennonof  unspun  nlk  haa 
far  less  friction  than  anv  pivot  support,  but  the 
instrument  muat  have  levelling  screws,  and  the 
needle  muat  be  lowered  until  it  rests  on  the  dial 
when  the  gdvanometer  is  moved.  Oarefully  balance 
the  pointer,  which  diould  be  made  of  aluminium, 
on  account  of  its  lightnees.  and  avoid  a  violent 


defieotion  which  is  apt  to  twist  the  fibre,  unless  jrou 
have  *' stops"  to  prevent  the  needle  swinging 
beyond  a  certain  limit.  A.  D.  Southaic. 

[76802.]  —  Tangent  Qalvanometer. — If  the 
zero  line  of  the  cord  is  exaotiy  at  right  angles  with 
the  plane  of  the  coil,  then  the  fault  is  with  the 

? sinter,  which  is  not  at  right  angles  with  the  needle, 
o  correct  this,  draw  two  linee  at  right  angles  to 
eadi  other  on  a  piece  of  cardboard,  place  the  needle 
over  one,  and  carefully  bend  the  pointer  until  it 
coinddes  with  the  other.  But  in  exact  measure- 
ments the  readings  diould  be  taken  on  both  sides  of 
zero,  and  the  mean  taken,  which  entirdv  diminates 
any  error  from  this  source.  As  regaras  fibre  sus- 
penaon, the  only  objection  I  know  of  is  the  absence 
of  portability ;  leveuing  screws  are  also  necessary. 
The  advantages  are  cheapness  and  great  increase  in 
eeiuitiveness.  Unless  very  strong  currents  were 
need,  I  do  not  think  the  magnetiam  of  the  needles  of 
an  astatic  galvanometer  would  be  serioudy  in- 
fiuenced.  Certainly  the  '*  aoouraey  and  delicacy  '* 
of  such  an  instrument  is  not  affected  by  the  curreuts 
used  in  ordinary  testing.  Studbmt. 

[76802.]  — Tangent  Oalyo.  — Send  battery 
ourant  tuough  ootla  flnt  in  one  direokioa  tad  then 
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in  tha  other,  gettbff  defleotioiiB  of,  ny,  47"*  to  left, 
and  44"  to  xi^t.  Row  torn  g«lvo  on  its  centre  in 
tlie  dizeotion  of  lener  deflection,  and  let  the  pointer 
■tand  at  1"  to  the  left,  aay.  Again,  send  cnrranti 
thiongh  ooilB  getting  deflections  of  4G°  L.  and  45*"  B. 
Now,  linoe  the  pointer  started  from  1"  L^  the  true 
defleotions  of  needle  are,  respectiTely,  46^  —  1°  L., 
and  46"  -f  I'B.,  or  45''  L.  and  46"  B.,  so  that  we  see 
that  the  eiror  Ues  now  on  the  other  side,  the  left 
deflection  being  smalleir  than  the  right  siooe  we 
hftve  tamed  the  instrument  too  far  round.  Turn 
the  coil  back  a  little,  so  that  when  no  corrent  passes 
the  pointer  is  at,  say,  i°  L.,  and  send  again  reverse 
ciuzents  of  equal  strength  through  the  coil,  giving 
•deflections  ol  46^°  L.  and  44|*  B.,  which,  coxrected 
for  initial  zero  error,  corresponds  to  equal  deflections 
of  46°  to  either  side.  If,  witnont  altenng  the  position 
of  the  instrument,  we  now  bend  the  pomter  until  it 
stands  at  0^  when  no  current  passes,  the  galvo.  will 
give  correct  readings  of  the  currents  tmtt  may  be 
passed  through  it.  A  galvo.  is  better  with  fibre 
suspension  than  with  uMdle  on  a  pivot  for  weak 
isorrents,  as  there  is  less  friction,  out  with  fibre 
eosponsion  the  galvo.  requires  to  be  carefully 
laveUed.  In  an  astatic  galvo.  both  magnets  are 
acted  on  by  the  same  current  strength,  so  that 
though  it  may  alter  their  magnetic  strwogths,  their 
relative  strengths  will  not  m  changed ;  nence  the 
accuracy  of  the  instrument  will  not  oe  affected. 

J.  A.  Paislst. 

[75803.1— Bed  Heat  of  Iron.— Incipient  red, 
.500"  to  eOO»  G. ;  dark  red  about  700"  C,  incipient 
cherry  800*,  and  cherry  red,  1,000*  C.      A.  D.  S. 

[75803.1— Bed  Heat  of  Iron.— DnU  red,  visible 
in  the  dark,  1,000*  F. ;  dull  cherry  red  in  daylight, 
1,460'  F. ;  bright  cherry  red,  l,80O»  F. ;  yeflow 
heat,  2,000*  F.  Thob.  Fletoheb. 

[76804.1— To  F.  O.  AUeop.— The  transmitter, 
receiver,  and  batteries  axe  all  placed  in  series— i.e., 
the  drcmit  runs  thus :— Transoiitter  of  No.  1  in- 
strument, receiver,  battery,  line  wire ;  transmitter 
of  No.  2  instrument,  receiver,  battery,  and  return 
wire  to  transmitter  of  No.  1  instrument.  See  also 
Fig.  36  of  '*  Telephones  :  their  Construction  and 
Fining,"  which  is  a  diagram  of  these  connections. 

F.  G.  Allsop. 

[76806J— Centring  Short  Lengths  of  Steam 
Pipe. — ^x ou  want  a  pair  of  pipe  centres  for  your 
lathe.  Get  two  cast-iron  cones  about  Sin.  diam., 
have  a  piece  of  iron  bar  about  Sin.  or  4in.  long  cast 
or  tapped  into  the  base  of  each  cone,  knock  the 
points  off  the  cones,  centre  and  put  into  the  lathe, 
turn  tbe  iron  tail  pins  up  to  fit  the  centre  holes  of 
your  headstock,  and  turn  the  cones  to  an  angle  of 
70*  or  80'.  When  finished  use  the  centres  to  turn 
your  pipes  on.  Nemo. 

[76606.1— HydranUos.— 

W-4-71.    /?fa-    /^^MK 

Where  W  «  cubic  ft.  of  water  discharged  per  min 
D   B  diameter  of  pipe  in  inches. 
H   m  head  of  water  in  ft 
G   m  number  of  gaUons  per  hour. 
L/a  length  of  pipe  in  feet,  and  L  y  ditto 

in  yards. 
H  IB  P  (in  lbs.  per  square  inch)  x  2*307. 

A.  D.  SOTTTBJLU. 

[76806.]— Hydraulics.— The  following  formula 
ixom  Molesworth  should  suit  your  case— 


G 


J 


(16 D)*  X  H 


G  m  gals,  per  hour. 

dia.  oif  pipe  in  inches. 

head  of  water  in  feet 

a  length  of  pipe  in  yards. 

the  <*head'^  of  water  is 


Then— 


W 


Where 

D 

H 

L 
Of  course  the  '*head'^   of  water  is  obtained  by 
dividing  the  pressure  in  pounds  per  square  inch  by 
the  constant  '43.  J.  A.  Paisley. 

[76806.1— Hydraulics.— Either  of  the  following 
wul  enabu  you  to  calculate  what  you  require  :— 

Xiet  D  &=  diameter  of  pipe  in  inches. 
H  s  head  of  water  in  feet. 
L  B  length  of  pipe  in  feet. 
W  «■  cubic  feet  of  water  discharged  per  minute. 

Or  by  Hawksley*s  formula — 

Where  G  s  gallons  delivered  per  hour. 
L  H  length  of  pipe  in  yards. 
H  ss  hcM  of  water  in  feet. 
D  B  diameter  of  pipe  in  inches. 

Pressure  per  square  foot  «  H  62*4. 

WX.  P.  MiLLEB. 

r76807.]— Beflector  for  Inoandeaoent  Lamp. 
—The  form  shown  on  pase  263  in  this  week's 
Bumbsf  (Fig.  67)  seems  to  be  the  one  most  com- 
monly emplojed  in  offices,  &o.  A.  D.  S. 


(15^j»H 
L      • 


[76807.]  —  Beflector  for  Incandescent 
liamps. — ^The  simplest  and  about  the  best  shades 
for  bulging  incandescent  lamps  are  those  known  as 
opal  glus  conic,  although  these  shades  can  also  be 
obtained  in  enamelled  iron.  F.  Asxsw. 

[75807.]  —  Befleotors  for  Inoandeaoent 
Lamps.— See  page  263  of  "  Ours." 

MiCXLETHWAITE. 

[76807.1— Beflector  for  Inoandeaoent  Lamps. 
— ^Tou  will  find  the  ordinary  opal  shade  quite  suf- 
ficient for  moat  purposes.  Yon  can,  however,  get 
a  silvered  glass  shade,  which  would  throw  down 
the  light  more.  F.  C.  Ali^bop. 

[76807.]— Beflector  for  Incandescent  Lamps. 
— This  is  a  matter  of  opinion.  I  prefer  the  opal 
shade  to  any,  as  you  get  a  soft,  white  light. 

H.  H.  HsIbwobth. 

176807.]— Beflector  for  Incandescent  Lamp. 
— ^This  is  a  matter  of  opinion  and  individual  taste. 
If  the  light  is  to  be  diffused,  I  prefer  a  ratber  wide- 
angle  opal  shade.  If  the  light  is  to  be  concentrated 
in  one  spot,  a  silvered  copper  reflector,  concave, 
will  be  found  the  most  effectual.       S.  Bottone. 

[76808.]— Batteries  for  Aro  Lamp.— Twenty- 
five  cells  of  the  double-fiuid  chromic  acid  type  will 
give  a  good  light.  F.  Aacxw. 

[76808.]— Batteries  for  Aro  Lamp.— You  will 
need  20  or  more  chromic-acid  cells  to  give  you  an 
arc  light :  under  this  number  gives  merely  a  spark. 

H.  H.  HSAOWOETB. 

gr6808.]— Batteries  for  Arc  Lamps.— The  best 
cheapest  battery  for  such  a  lamp  would  be  the 
fire,  or  if  you  wish  to  spend  money  buy  a  20-cell 
Grove  or  Bunsen.  Micxlbikwaits. 

[76808.]— Batteries  for  Aro  Lamp. — No  arc 
lamp  will  give  a  true  arc  with  an  £.ld[.F.  of  Isss 
than  39  volts ;  hence  the  least  number  of  cells  that 
can  be  used  will  be  20  bichromate  or  chromic- acid 
tvpe.  If  pint  ceUs  are  used  you  will  be  able  to  run 
the  lamp  for  about  three  hours  with  one  charge, 
and  i^t  from  1  to  200  candle-power,  according  to 
the  dimensions  of  the  carbons  lued. 

S.  BoTTOirB. 

[76809.]  —  Single  -  Stroke  Bell. — Leclanch^ 
battery  would  suit  you  best ;  but  the  number  of 
ceUs  dlepends  on  distance  you  want  to  ring.  Morse 
key  would  do,  but  push  would  be  simplest. 

MiOZIiETHWAITB. 

J76809.]— Single- Stroke  BeU.— Three  to  six 
s,  according  to  distance.  Whether  jou  use  a 
Morse  key  or  ordinary  electric-bell  push  depends  on 
how  you  intend  to  arrange  the  bell,  and  whether 
you  require  to  signal  both  w^s.  Figs.  113  and 
114  in  *'  Practical  Electric-BeU  Fitting  '^  show  how 
to  connect  the  bell  and  batteries  to  bo  able  to  signal 
both  ways.  F.  G.  Allsop. 

[76809.]— Single-Stroke  BeU.— The  Leclanch^ 
battel;^  is  as  good  as  any  for  bell  work,  and,  if 
anythmg,  the  cheapest.  The  number  of  cells  re- 
quired all  depends  upon  the  cell  and  amount  of 
wire  used.  I  should  say  that,  taking  an  ordinary 
bell,  and  say,  100ft.  of  wire,  tnree  No,  2  would  do 
the  work  very  well.  You  could  use  which  you 
like,  either  Morse  key  or  push ;  but  I  should  prefer 
Morse  key.  A.  B.  G. 

[76811.]— Kotor  for  Model  Blectrlo  Ball- 
way. — A  Manchester-type  motor,  with  armature 
2|in.  in  diameter,  l|in.  deep  field-magnet  cores, 
fin.  in  diameter,  2|in.  long,  of  wrought  iron,  with 
cast  yokes,  will  do  very  nicely.  Beckoning  that  you 
willrequire  about  oneman-power,  you  should  employ 
26  volts  and  6  amperes  to  get  the  needed  126  watts. 
If  yon  were  to  use  only  6  volts  you  would  require 
21  amperes  to  get  the  same  number  of  watts,  and 
this  would  necessitate  using  a  very  coarse  wire,  say, 
No.  12,  on  the  armature,  &c,  besides  running  down 
the  battery  very  quickly.  With  12  small  c£x>mic- 
add  cells  you  could  drive  the  above  motor  easily, 
if  vott  wound  the  armature  with  }lb.  of  No.  20, 
ana  the  field-magnets  with  31b.  of  the  same  wire. 

S.    BOTTONE. 

[76812.]— Electrical.— The  best  charge  for  box 
battery,  carbon  and  zinc,  consists  in  chromic  acid, 
3  parts ;  sulphuric  acid,  3  parts ;  chlorate  of  potash, 
I ;  water,  20  parts.  The  single-finid  battery  is  the 
better  for  short  runs  not  exceeding  3  hours ;  the 
double-fluid  for  runs  exceeding  3  hours  up  to  12 
hours.  S.  BoTTOVB. 

[76814.]— Ohloride  of  SUver  Oells.-To  Mb. 
BoiTOirs. — I  cannot  recommend  these  for  any  pur- 
pose :  they  are  difficult  to  construct,  they  soon  get 
out  of  order,  the  resistance  is  high,  and  conse- 
quently the  current  small.  S.  Bottonb. 

[76816.]— Hand  Camera.— You  will  find  a 
6  by  4  camera  rather  clumsy  if  you  make  it  on  the 

Srinciple  I  understand  you  to  propose  ~viz.,  the 
roppmg  of  the  used  plate  into  a  box  below,  and 
the  screwimr  forward  to  focus-point  of  the  next 
fresh  one.  For  my  part,  I  would  recommend  rather 
the  velvet-beg  system,  where,  after  the  first  ez- 
posureu  the  half-lid  of  the  outer  shell  is  lifted,  the 
used  nlate  lifted  oat  hv  flnoer  and  thumb  (all  the 


plates  being  alwajrs  light-tight  imide  the  Huk 
velvet  doth)  placed  in  the  back  notch,  and  the  asit 
plate  is  now  lifted  to  the  front  notch  ready  in 
exposure.  Note,  if  you  work  with  twelve  ptttai, 
always  have  fourteen  notchee,  so  as  to  leave  a  dear 
*'feelable"  space  between  the  used  platei  stttn 
back  and  the  unused  plates  at  the  fnmt.  For 
focussing,  I  think  the  mirror  at  46^  reflected  on  to 
ground  glass  at  top  of  camera  is  much  bsttsr  foe 
**  sharp  "  work  than  the  fixed  focus  syitem.  TU 
lens  should  be  fixed,  but  supplied  with  the  old  rMk* 
and-pinion  adjustment  common  on  portrait  Issai 
for  focussing,  the  pinion  shank  made  extra  bog, 
so  that  the  button  or  knob  works  outade  ths 
camera ;  a  thin  metal  shutter  working  in  an  india- 
rubber  dit  should  be  put  in  front  of  the  plates  ^rhm 
focussing,  and  pulled  out  and  put  in  ths  poM 
when  that  ia  completed,  and  the  mirror  railed  up  to 
the  horizontal  position.  As  for  lens.  Tayfer,  Taylor, 
andHobson,  who  advertise  in  *'  Ours,'*  make  oss 
that  would  suit  you.  Their  B  lens,  6in.  focia, 
price  £3  lOs.,  covers  a  6  by  4,  and  woiksstF/S. 
If  you  decide  on  this  form  of  camera.  I  will  gJie 
you  what  help  I  can,  on  writing  to  aodresi  gim 
below. 
19,  Hyde  Park-road,  Plymouth.  B.So. 

[76816.]— Torsion.— The  force  tending  to  tnrnt 
defiected  magnet  into  the  meridian  is  alirajra  pro* 
portional  to  H  x  rn/  x  sin  a.  Where  H  ahorizontil 
force  of  earth's  magnet&Rn  at  place  in  qaeitum; 
ml  ™  moment  of  magnet ;  and  a  «  angle  of  de- 
flection. 


.".  Force/ 


Forcer 


?Qno        xvxvaoQo  *  *    H. III/. sin 90  : 

H'.  m*  r.  sin.  30  : :  (H*s  cancel)  3x1:2x1 

:  :  3  :  1 

But  torsion  for  30"  -  (ISO'-SO")  -  150* 


.*.  ForcCgQ,    :    Force^^o  :  :  3  x  160"  :  1  x  150 

:  :  460  :  160 
But  turning  of  torsion  head  indades  defleetion, 

.".  No  degrees  turned  -  450*  +  90*  «  5«r. 

H.  C.  T. 

[76817.]— Oement  for  Iiamps,  dl;c.— Notfaiaff 
is  superior  to  good  fresh  plaster  of  Parii  mini 
with  sufS-oient  water  to  make  a  stiffish  oresa. 
Some  add  a  little  alum  to  the  water,  but  I  find  thst 
Uie  addition  of  anything  detracts  from  ths  MttiBg 
power.  S.  BoTTOin. 

[76817.]— Oement  for  Lamps,  dte.— Soakcma- 
arabio  in  a  little  water  for  18  hours,  drain  off  soy 
superfluous  liquid,  and  add  oalomd  (poiscii)  to 
form  a  sticky  paste.  SCx  well,  and  use  at  onei. 
Let  it  set  for  48  houn,  and  use  only  the  best  msl^ 
rials.  A.  D.  SouiSAil. 

[75817.]~Oement  for  Lamps.— I  have  oaed 
the  following  compodtion  for  fixicg  glass  taUsg 
into  metal  sockets :— Dissolve  some  gum  in  watv 
to  about  the  consistency  that  jovl  would  um 
carpenters'  glue,  and  mix  sufficient  plaster  of 
Paris  to  the  gum  to  form  a  paste,  and  then  apid|f. 
first  roughing  thoroughly  the  surface  of  glass  witK 
a  file  or  other  means  to  give  it  a  better  grip,  aad 
leave  till  set.  E.  G.  H. 

[76817.]— Oemsnt  for  Lamps.— Plaster  of  Fttk 
is  the  cement  used  by  lamp  manufacturers  for  flaof 
the  brass  oollan  and  sookets  to  ths  fonts  of  Ismpa 
A  better  plan  is  to  fill  tiie  oollar  with  povdsnd 
alum,  and  stand  on  a  hot  stove  until  the  dam  a 
pasty,  then  fix  on  the  lamp.  The  great  advaatsft 
of  this  plan  is,  that  should  the  lamp  bowl  bebrokm 
byplacmg  on  the  stove  the  alum  vrill  yidd  snffi* 
ciently  for  the  collar  to  be  withdrawn  and  dsoed 
on  a  new  bowl,  whereas  if  plaster  of  Paris  had  bees 
used,  it  would  have  to  be  med  off. 

H.  FxiTTUX  Phxhxw. 

[75817.1 -Cement  for  Lamps.  —  AU  smodh 
cylindrical  objects  with  polished  surfaces  require 
preliminary  treatment  by  scratching  and  roughisg* 
Ko  cement,  however  adhedve,  will  hold  very  looc 
on  a  dippery  substance.  When  metal,  gles^>  ^ 
porcelain  are  previously  grooved  or  furrowed  in  us 
seat  of  union,  a  firm  hold  is  obtained  and  not  essily 
didocated.  I  found  a  hard  file,  or  coarse  oorun- 
dum  powder  wetted  and  applied  on  a  stick,  ox 
condderable  use  in  corrugating  hard  materials  pn- 
vious  to  joining  them.  A  smdl  lathe  would  do 
sudi  work  far  more  effidently.  Most  of  our  knows 
cements  will  succeed,  if  applied  to  juootions  ss 
recommended  by  me.  Surely  the  BlasBblovrexs  sna 
pottery  artisans  could  turn  out  thdr  artides  ready 
grooved !  ^^• 

[768l8.]-Ink.— If  "Oasenham'»  widies  fcisink 
to  dry  quickly  he  must  not  mix  it  with  olive  .o' 
almond  oil,  which  wiU  not  dry  at  alL  Let  hm 
take  some  raw  linseed  oil,  and  enough  driers  (p^ 
cured  at  any  oilshop,  price  about  3d.  per  lb.)  to  main 
it,  when  stirred  up,  about  the  consistsnoyof  t*"*^ 
stand  in  a  warm  place,  and  stir  occanoDaUy  <(» 
three  or  four  days ;  let  the  drien  settle,  aad  poor 
the  clear  oil  off  for  use.  Mix  in  a  mortar  with  lamp- 
black to  the  consistency  required.  The  nore  iflfl^ 
matdy  the  two  are  ground  together,  tiie  ^^^ 
the  Uack  resnaia  suspended  in  the  oil  woms 
se^yag.  A.  B.  B. 
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BNGIISH 


0  AND  WOELD  OF 


•)i:^^ 


No.  1891. 


393 


[75819.]  —  Inoandescent  Lamps. —To  Kb. 
Bonon.— Not  only  8,  bot  800  or  8,000  lamps  of 
icf.  flvi  be  Ughtea  by  a  ourreat  at  a  preaaore  of 
9  iralti.  pioTidod  the  voltage  of  each  indlTidnal 
knp  tthat  ia  to  say  the  hot  reeiBtanoe)  doee  not 
asim  9  ohma.  Taking  the  case  of  8  lamps,  if  the 
naBtiBOe  of  eaoh  lamp  were  9  ohma,  and  the  lampa 
«■•  ran— aa  they  should  be— in  paiallel,  the 
MHtaooo  wonld  tall  to  |th  of  9  ohms,  or  l|ohm. 
Bat--and  thia  ii  a  good  big  bat— the  8  lamps  will 
tdbB  8  times  the  conent  that  the  single  lamp  would 
tdbs;  henoe,  if  the  single  lamp  wotud  absorb  only 
1  impure,  the  8  lamps  will  absorb  8. 

S.  B<KnX>2fB. 

[75620. ]—Oondanaer  fbr  Coll.— If  your  oon- 
dausr  mdkes  a  oUcking  noise,  it  is  a  sign  of  short- 
droiiit.  But  even  with  a  good  condenser,  if  there 
iisaj  break  in  the  insulation  of  your  secondary, 
yoQ  plight  hear  the  clicking  noise.  So  also  would 
Trail  there  were  a  want  of  continuity  in  the  wire 
hmU.  S.  Bottonb. 

QoS23.]— Bleotrical  Temperatnre  Indicator. 
—You  can  use  either  an  electrical  thermometer 
ikim  or  could  make  one  of  the  ordinary  metallio 
OBSB.  These  are  conneeted  to  the  bell  and  battery 
ia  year  bedroom.  SeTeral  forma  of  these  electrical 
tepoitiire  alarms  are  shown  in  '  *  Practical  Electric 
Bdf  Fitting,*'  and  also  diagrams  of  connections. 

F.  G.  Auaop. 

[75823.]— Slectrioal  Temperature  Indicator. 
—Fa  sa  ordinary  trembling  bell  in  your  room  and 
bsttoy  of  two  Ledaadi^  cells  in  a  cupboard  or 
olhff  faTOTirable  position.  Connect  up  with  18 
B.W.G.  wire  g.p.  ooTered,  and  line  to  orchid 
boiis.  Now  obtaia  a  differential  mercurial 
tkSEBometer  fitted  with  adjustable  electrical  con- 
teflb,  and  attach  to  end  of  line.  T,  Aszxw. 

[75823.]— Blectrioal  Temperature  Indicator. 
—All  th^  is  needed  is  a  Size's  maximum  and 
wsBMia  thermometer,  into  the  two  tubes  of  whicdk 
oi  inssrted  platinnm  wirea,  reaching  to  the  two 
IniliBg  pointa  of  temperature.  When  the  mercury 
nschsi  these,  contact  is  made  between  the  battery 
lod  the  bell,  and  the  latter  rings.  A  simpler  f  oxm^ 
fbkh  may  senra  your  purpose  equally  weU,  consists 
a*  light  spring  made  of  two  disnmilar  metals  play* 
fagbstwsen  two  stads.  The  spring  bends  to  the 
<■•  ode  with  an  inosease  of  temperature,  and  to 
tks  other  with  a  decrease,  and  the  studs  can  be  so 
ngnlstediaa  to  distancefrom  the  spring,  as  to  make 
MotMSt  only  when  the  limits  of  temperature  are 

"■di^i  S.  BOTTONX. 

[75824.]— Incandesoent  Light.— I  have  neyer 
Mad  this  injunoua  to  water-colour  paintinga,  or 
kind  it  put  forward  before.  F.  O.  Ali£OP. 

[75824.]— Inoandeaoent  Light.— I  was  not 
iVtrs  that  the  incandescent  Ught  has  any  injurious 
tfeet  on  paintings,  and  should  imagine  that  you 
m  misinfontted.  The  arc  light  haa.  like  daylight, 
silroog  actinic  or  fading  power,  /or  though  the 
a&uuy  origin  of  the  two  electric  lights  may  be 
tts  nme,  their  effects  are  widely  different. 

A.  B.  B. 

[75824.]— Ineandeacent  Light  Injurious  to 
Hintiaga.— The  person  who  told  you  thia  must 
asfsbsen  drawing  largely  upon  his  imagination. 
I  Aa  lights  cause  most  colours  to  fade ;  but  the  in- 
>  •adsNsnt  light  is  certainly  not  so  injurious  in  this 
imd  as  the  aro  light  or  sunlight,  and,  with  regard 
tp  iti  freedom  from  sulphurous  emanations,  is  far 
kadstrimental  than  gas.  S.  Bottons. 

[75827.] —Buaty  Kettle.- From  what  I  can 
ndsotand  from  your  letter,  it  seems  the  interior  of 
0M  kstUe  haa  become  rusty  because  of  ike  iron 
nog  left  bare,  while  the  outside  has  a  coating  of 
Bnniwick  black.  What  I  recommend  is  to  drain 
Mi7  peiiicle  of  water  from  it,  and  to  let  it  get 
<MNQghly  dry.  Having  made  that  secure,  the 
int  thing  is  to  rub  off  the  rust  with  coarse  sand- 
P^;  men,  aa  the  outside  is  coated  with  Bruns- 
^  Uaek,  I  recommend  the  inside  to  be  coated 
^  the  same,  and  letting  it  stand  till  it  has  got 
««»*»Wd.  J.  A.  B. 

.[75830. 1-Dead  Blaok.-Make  a  solution  of 
>^te  01  copper  by  dissolving  pure  copper  in  nitric 
•Qd,  then  add  about  three  timea  as  much  water  as 
Wttio&;  then  get  the  brass  article  and  heat  the 
ns,  sad  then  dip  in  the  solution,  then  reheat  ever 
ABoBBen  burner  or  Uow-pipe  flame  until  it  gees 
nb  a  dead  black.  F.  W.  Bsbnabd. 

.  [75830.]-I>aad  Bla  ?k.— I  have  used  the  f  oUow- 
fltt  for  some  years  with  success :  Take  two  grains 
vnury  or  lamp-black,  add  a  drop  or  two  of  gold 
•J  end  thoroughly  mix  the  two  together ;  then 
Md  24  dzopa  of  spirits  of  turpoDtine  and  thoroughly 
^  Apply  with  a  thin  oameNhair  brush,  and 
Jwit  is  drf  the  article  will  have  as  fine  a  dead 
■Kk  ss  can  be  turned  out  by  any  optidao. 

WX.  P.  MiLLEB. 

^5830.j«]>ead  Black.- 1  think  the  recipe  has 
yp^tt  before.  Purchase  some  Uaok  pigment 
■BSMrgixmnd  in  oil ;  wash  the  oil  out  with  turps, 
S^ilbwtheblaoktosettb;  pour  off  the  turps  and 
«i  led  BIX  the  sediment  with  gold  size  and  turps. 


binrish 
difficult 


Warm  the  braaswork  (#hich  ought  to  have  a  dead, 
unbumished  surface)  to  as  high  a  temperature  as 
the  hand  can  comfortably  bear,  and  apply  the  black 
with  a  camel-hair  brush.  A?  £.  B. 

[75831.]— Pyrography.— For  the  finer  work, 
the  Vulcan  wood-etching  machine  is  the  best.  I  do 
not  know  the  name  of  uie  maker,  but  it  can  easily 
be  bought.  This  has  a  platinnm  point,  and  the  heat 
is  obtained  from  benxolme.  For  th^  coarser  work, 
Fletcher's  self -heating  soldering-iron  is  commonl^ 
used,  the  end  being  shaped  as  required.  This  is 
heated  bv  gas,  and  Is  slower  ii^  working  than  the 
Vulcan  for  each  mtrk  made ;  but  it  will  cover  a 
large  surface  much  more  qui<^ly  if  a  large,  coarse 
pattern  is  required.  999. 

[75832.]— Photo  •Micrography.- Tour  |-plate 
camera  could  be  adapted  to  thia  purpose,  though 
not  to  the  ^-plate  size,  which  would  require  a  very 
long  exposure  indeed.  You  will  need  to  take  the 
lens  from  ^our  camera  and  fix  the  microscope 
objective  in  its  place,  and  fix  the  whole  arrangement 
of  camera,  slide,  holder^  &c.,  securely  to  a  board  so 
as  to  give  sufficient  rigidity  for  inserting  the  dark 
slide  without  shifting  the  object  out  of  focus  and 
field.  A.  E.  B. 

[75832.]— Photo  JCicTography.— Tee,  ai-plate 
camem  with  long  and  short  extension  suits  very 
well.  Tour  mioroecope  must  work  on  a  pivot ;  the 
tube  is  turned  to  the  horizontal  position,  and  the 
eyepiece  end  (without  the  eyepiece)  put  into  the 
lens  opening  in  the  camera,  and  surrounded  with 
Uaok  cloth.  Tou  will  find  Swift's  ^in.  objective 
at  £5  6s.  the  cheapest  in  the  market  for  bsioterial 
work.  Of  course,  if  you  can  afford  it,  get  a 
Zeiss.  For  light  a  60  oandle-power  <*Verftaa" 
or  **  Beige,"  with  a  reflector  at  back,  and  a  Sin. 
condenser  between  the  lamp  and  microscope  suits 
very  well.  • 

Plymouth.  B.So. 

[76832.J-MCioro-PhotogTaphy.— "  J.  P."  wiU 
not  find  the  fitting-up  of  aa  ordinary  camera  for 
photo-micrography  a  difficulty^  but  his  troubleB  will 
not  end  there.  I  adviae  his  commencing  with 
objects  requiring  low  powers.  The  chief 
culty  in  fitting  up  the  apparatus  is  the  neoessity 
of  having  some  means  by  which  the  fine  adjustment 
of  the  microscope  stand  can  be  manipulated  from 
the  back  of  the  camera,  as  the  long  extension  of  tiie 
camera  needed  for  enlarging  when  the  objective 
only  is  used  puts  the  microscope  quite  out  of  reach. 
The  microscope  must  be  mounted  (the  tube  taken 
off)  opposite  the  centre  of  the  camera  (any  size), 
and,  for  the  best  results,  there  must  beasubstage 
condenser,  with  a  diaphragm  (iris,  if  possible) 
between  the  light  and  the  condenser.  This  centre 
of  this  oondenser  must  be  very  aooozately  made  to 
correspond  with  the  centre  of  ue  f  ocusstuB  screen  of 
the  camera.  I  use  a  very  low  power,  and  focus  the 
picture  of  the  smallest  size  of  the  diaphragm  on  the 
screen,  and  centre  it  very  precisely ;  getting  also 
the  best  part  of  the  flame  of  the  lamp  opposite  the 
diaphragm.  I  use  one  of  Beck's  microeeope  lamps. 
I  have  been  told  that  the  eyepiece  can  never  be 
used  in  photo-micrography  with  the  best  effect,  but 
the  long  extension  required  for  the  use  of  the 
objective  only  is  such  an  objection  when  using 
ordinary  cameras,  that. I  have  been  led  to  put  the 
tube  on  the  microscope,  and  use  the  "Bamsden," 
or  micrometer,  evepieoe  with  the  objective.  This 
gives  a  flatter  field  than  the  ordinary  eyepiece,  and 
seems  to  correct  the  focus  of  the  objective,  making 
the  visual  and  photographic  foeua  of  all  the 
objectives  equal,— I  mean,  tne  two  planee  the  same, 
not  the  focus  of  all  objeotivea  equal, — and  one 
requiree  a  very  moderate  extension,  besides  the 
advantage  of  getting  the  same  amount  of  enlarge- 
ment with  a  low  power  and  the  eyepiece  that  one 
does  with  a  far  higher-power  objective  without  it. 
One  of  Lancaster's  "  Extra  Special  Long-Extension 
4-Plate  **  cameras  makes  an  excellent  photo- 
micrographic  camera,  when  thus  used  witii  the 
eyepiece ;  its  utmost  extension,  added  to  the  length 
of  toe  microsoope  tube,  is  enough  for  most  purposes. 
A  very  small  diaphragm  is  best  to  get  good 
definition,  the  lengtn  of  exposure  being  no  object. 
If  '*  J.  P."  cares  to  communicate  with  me,  I  shall 
be  pleased  to  give  him  details  of  my  photo-micro- 
graphic  table,  and  to  show  it  to  him,  if  he  is  able  to 
call  on  me.  Qe&abd  Sioth. 

Craigholm,  Upper  CSlapton. 

[76837.]— Beat  Iron  for  Field-Magnets.— 
The  beat  iron  for  the  corea  of  fleld-magneta  for 
dynamos  is  undoubtedly  Swedish  wrought  bars,  and 
theee,  in  conjunction  with  malleable  iron  castings 
for  the  yoke  and  pole  pieoee,  will  give  tiie  best 
results.  S.  Bottonb. 

[75838.1— Sand  Balls.— Try  mixing  the  sand 
with  liquid  silicate  of  soda.  F.  W.  B. 

[76838.1— Sand  Bulla.— This  is  a  very  vague 
query.  Use  oowdung,'tar,  silicate  of  sodaliouid, 
or  many  other  things.  999. 

[76839.1— Old  Bracelet. —Tests  for  gold  and 
silver:  (1)  HNO,  haa  no  action  on  pure  ^Id  or 
I^tinuiSL  but  if  HOI  be  added  (aqua  regia),  the 
metal  ii  oiasolved.    (2)  Plaoe  the  weired  sample 


of  sOver  in  a  cupel,  and  heat  for  30  minutes  in  a 
muffle  furnace ;  if  Pb  it  present  it  will  be  oxi- 
dised, and  a  globule  of  pure  Ag  will  be  left. 

A.  D.  S. 

[76840.]— Uicroaoopical.— The  French  ob- 
jectives supplied  with  students*  microscopes  are  of 
no  use  for  the  phase  of  photo- micronapky  chiefly 
in  vogue— viz.,  bacterial  work;  not  oecause  they 
are  French,  but  because  they  are  students'  mioro- 
scopes,  and  the  highest  power  is  usually  ^in.  (see 
my  reply  to  76832).  For  photo  work  a  rack  and 
pinion  is  handier  than  the  sliding  adjustment.  For 
general  work  they  are  equally  the  same  to  me,  all 
all  events.  The  most  useful  powers  for  beginneBa 
are  lin.,  ^in.,  and,  if  you  go  in  for  bacterial  work, 
^in.  homogeneous. 

Plymouth.  B.So« 

[75840.]— KicroacopicaL— There  is  no  society 
or  club  specially  for  a  beginner  in  microscopy ;  but 
if  you  will  write  me  to  say  the  part  of  London  that 
wul  suit  you  best,  I  will  endeavour  to  tell  you  the 
nearest  micro,  club.  Tou  will  find  all  bennnera 
will  have  a  hearty  welcome  in  most  dubs.  French 
objectives  are  of  no  use  for  photo. -micrography, 
unless  spedally  constructed  for  the  purpose.  Those 
supplii^a  with  students'  microsoopee  are  certainly  of 
no  use.  A  rack  and  pinion— that  is,  a  good  one 
(not  the  average  rack  and  pinion  supidied  with  the 
£3  Ss.)— is  not  exactly  a  necessity ;  but  you  can  get 
on  much  better  with  one  than  without ;  it  makee 
manipulation  easier.  The  most  useful  powers  for 
a  beginner  are  a  2in,  lin.,  and  ^in.— only  gfA  good 
ones.       B.  G.  MiaoH,  Hanufaoturing  Optician. 

69,  Glapham  Park-road,  Glapbam. 

[75842.]— Belation  between  Eleotro-lCaff- 
net  and  Wire.— Whatever  be  the  gauge  of  the 
wire  used,  and  this  depends  upon  the  amount  o| 
current  to  be  carried,  the  proper  quantity  to  be  laid 
on  to  the  core  is  such  aa  shall  increase  its  diameter 
threefold.  That  is  to  say,  if  the  diameter  of  the 
bare  core  be  lin^  the  diameter  of  the  wound  core 
should  be  Sin.  I  have  recently  given  in  these  pages 
a  table  of  the  safe  carrying- capacity  of  oopper 
wires,  and  reference  to  any  of  the  wire  merchants'^ 
lists  will  give  you  the  reostance  per  lb.  of  the  dif- 
ferent gauges.  Here  I  need  only  say  that  for  the 
smaller  currents  you  will  use  the  finer  wires,  and 
for  larger  currents,  larger  wires.        S.  Bottomb. 

[75843J— Orindinflr  Bdges  of  Glass  Disos.— 
To  Mb.  BoTTOZTE.— After  having  mounted  them  on 
the  spindles,  rotate  them  gentiy  against  a  jyieoe  of 
wet  brick,  on  which  you  have  sprinkled  a  httle  fine 
silver  sand,  also  kept  moist.  S.  Bonom. 

[75844.]— Four-lobed  Clover  lioaves.- To 
'^  £06."— Over  100  species  of  the  genus  Trifolium  are 
distributed  over  the  four  quarters  of  the  world, 
and  very  distinct  by  their  trifoliate  foliage.  On 
the  table  lands  of  the  Himalayas  above  Kashmir.  I 
have  seen  the  most  luxuriant  forms  in  a  wild  state, 
and  the  horses  of  the  Buler  were  sent  annually  t^ 
tiiese  happy  pasture  lands  to  attain  good  condition. 
I  have  never  in  any  part  of  Europe,  Asia,  or  Africa 
noticed  a  specimen  of  the  four- leaved  you  describe. 
Is  it  a  true  "  ck>ver  "  or  an  '*  oxaUs  '*  ?— the  fiower 
will  settle  that  point.  If  the  former,  I  can  only 
attribute  the  distinction  to  ** evolution*'  or 
**  variation."  I  have  seen  some  wonderful  instances 
of  vegetable  changes,  one  of  which  I  wUl  mention  r 
Hibiaous  mutabilis,  a  tropical  shrub,  of  which  the 
lai«e,  gay  fiowers  constanUy  change  from  white  to 
red,  and  the  foliage,  naturailj  **  tricospidate  "  (or 
three-pointed),  to  **aonmiDate"  (one-pointed),, 
and  "cuneiform"  (or  wedge-shaped) ;  henoe  in 
deaignataon  of  **  mutable."  I  could  name  other 
plams  of  like  tendency.  Xothing  in  nature  surprises 
me  since  I  came  across  a  family  of  Madras  natives 
with  the  hereditary  acquintion  of  six  fingers— Le.,  a 
thumb  and  five  digits.  Your  *'tirefba"  is 
possiUy  a  lusus  naturse  capable  of  reproduction. 
^*  CinquefoOs  "  (or  five-leaved  plants)  are  known  aa 
the  genus  "PotentiUa,"  of  which  at  least  150 
spedes  exut  (some  in  all  climes).  Eos. 


[76844.]  —  Four  -  lobed  Clover  Leaves.— I 
have  to  ask  '*  B.  H."  to  kindly  pardon  me  not 
answering  before  this ;  but,  owing  to  severe  illness, 
and  also  me  death  of  my  brother,  I  have  not  had 
the  opportunity  of  finishing  my  examination.  Tour 
specimens  came  duly  to  hand,  but  am  sorry  to  say 
that  they  were  stuck  fast  together;  alao  the  letter 
had  been  roughly  handled,  and,  of  course,  the 
specimens  were  in  a  bad  ccnditicm.  I  have  exa- 
mined ttiem  as  far  as  possible  under  the  circum- 
stances, but  am  unable  io  give  the  name,  not  being 
able  to  make  the  various  parta  out  properly,  the 
specimens  beine  so  very  much  disfigured,  and 
partiy  destroyed.  As  far  as  I  can  make  out,  they 
may  be  either  Trifolium  repens,  Trifolium  pro- 
cumbens,  or  Trifolium  minus,  but  should  not  like  to 
say  positively  without  a  good  specimen  of  the  whole 
plant ;  but  I  think  it  more  Bkely  for  it  to  be  a 
hybrid.  If  the  plants  have  been  growing  in  a 
bright  light  and  open  sitoation,  with  not  too  much 
wet  or  drought,  it  is  a  snifiaient  reason  for  the  four 
lobes  to  appear,  as  a  position  of  that  kind  tenda  to 
increase  the  siae  of  plants,  and  also  heighten  the 
colour  of  tiie  flowefk    It  is  not  a  vsty  nsoominnil 
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thingtoiiMetwithaipecimeiiat  the  foot  of  ahill, 
and  after  monntiiig  to  a  higher  eleration,  find  the 
■une  Und  of  plant  either  diminihed  or  enlarged  in 
sze,  or  the  leaflets  diminished  or  inoreaaed  in 
Bomber,  ai  the  case  may  be  (aooordxng  to  the  litaa- 
tion  and  soil).  WiU  '<B.H."  please  send  me  his 
addreasP 
Wakeiield-road,  Dswsbarj .       O.  H.  Inohajc. 

[76846.]— Natural  Drinks. —If  an  "Old 
Beader"  can  inTent  a  pleasant,  desirable,  nnfer- 
mentedy  or  slightly  fermented  drink,  he  may  be 
xioh  b^ond  ue  oreams  of  avaiioe.  Nothing  is 
More  nniyasally  desired  by  rich  and  poor  alS^e, 
and  althoogh  I,  myself,  haymg  more  money  than  I 
can  spend,  am  actually  <'  beyond  the  dreams  of 
ayarioe,"  i  would  begin  once  asain  if  I  oonld  dis- 
ooyer  anoh^  a  thing  as  a  muvarsally  -  desirable 
pleasant  drink,  which  was  in  eyeiy  way  unobjec- 
tionable. Some  of  your  readers  may  recommend 
me  to  try  the  pump ;  but  experience  shows  that 
water  akme  is  not  always  pleasant  or  safe,  and  the 
most  auseitiye  water-dnnkers  generally  use  it  adul- 
terated with  tea,  coffee,  sugar,  cocoa,  and  other 
things,  on  which  they  ring  the  changes  to  eyade  its 
nse  alone.  999. 

[76847.]— aiyoerlne  and  Turpentine.— Gly- 
osanne,  if  perfectly  free  from  lead,  is  not  injurious, 
bat  acts  Tery  much  like  sugar  or  starch  on  the 

2 stem.    TnxpentiBe  is  a  powerful  diuzetio,  and 
ould  only  be  taken  under  medical  ordination. 

S.  BOTT027S. 


[76848.]— Jam.— A  lady  adyises  "  Lever  "  to  pot 
and  seal  ttie  jam  when  boiling,  and  afterwards  pre- 
aerre  in  a  pUce  not  only  dry,  but  well  Tentilated. 

Abthxtb  Msb. 

[76848.1— Jam.  —  £eep  covered  loosely  while 
eooling.  Fut  on  top  of  each  pot  a  teaspoonful  or 
so  of  wUskey,  then  cover  air-tight  with  the  gummed 
paoer. 

Piymoutb.  B.So. 

[76848.]— Jam.— "  Lever "  does  not  say  how 
muoh  sugar  she  added  to  the  fruit.  If  anything 
near  the  usual  proportion  (which  is  a  great  deiS 
more  than  is  neoes8azT)i  it  was  probably  not  suffi- 
dentl^  evaporated.  The  great  object  in  making 
jam  IS  to  get  rid  of  the  excess  of  water.  By 
M  skimming  off  a  good  deal  of  the  juice,"  she  wasted 
the  best  put  of  the  jam.  Let  herput  the  jam  back 
into  the  pan  and  evaporate  until  thick  enough  to 
set  firm  when  cold.  Next  time  she  would  do  well 
to  try  my  pluL  which  has  been  proved  by  years  of 
experience.  Evaporate  thoroughly  ripe  fruit  in  a 
steam  bath  until  the  liquid  begins  to  get  stiff ;  then 
add  6oz.  of  loaf-sugar  for  every  pound  of  the 
ori^gnal  weight  of  fruit ;  continue  the  evaporation 
until  the  jam  is  stiff  enough  to  set  thoroughly  firm 
when  cold.  WhOst  hot,  pour  into  hot  pots.  I  have 
kept  jam  made  thus  nearly  two  years,  when  it  was 
as  good  as  when  fint  made.  If  too  stiff  when 
required  to  be  eaten,  a  spoonful  of  boiling  water 
stirred  into  it  will  soften  it.  If  "Lever  "has  not 
a  proper  steam-batk.  she  can  improvise  one  with 
a  large  basin  on  the  top  of  a  saucepan  half -full  of 
water.  It  obviates  the  risk  of  burning  and  the 
necesaily  of  incessant  storing. 

EziaxTux  Sacokabi. 

,  [76849.1— Scarf -Pin.— Gat  work  can  be  stripped 
in  strong  nitric  add^  to  which  has  been  ad^  a 
little  dry  common  salt. 
Brighton.  T.  C.  Sihth. 

[76849.]— Soarf. Pin.— Try  this :  Pat  the  pin  in 
the  usual  gold  bath,  and  connect  to  the  -f  (positive) 
terminal,  and  see  if  the  deposit  will  be  taken  off 
and  redeposited  on  the  negative  plate.  In  other 
words,  reverse  the  eurrrent  until  the  deposit  is 
removed.  A.  D.  Sodthax. 

[76862.]— Oaator-oil  Plant.— This  is  an  annual, 
raised  from  seed  each  year.  It  U  very  easy  to 
now  in  ordinary  soil,  and  if  the  leaves  faU  off, 
usy  only  do  so  nnder  such  treatment  as  would  kill 
most  other  plants.  999. 

[76866.]— Taoaam  Tubas.- To  Ma.  Borrozns. 
—Not  having  had  practical  experience  in  their 
manufacture,  I  would  rather  not  advise. 

S.  Bonx>iTS. 

[76867.]— Plating  Soliition.- Dip  a  slip  of 
dean  brass  into  a  warm  solution  of  nitrate  of  sUver 
(AgNO,)  and  cyanide  of  potaasinm  (KON). 

A.  D.  SOUTHAK. 

[76867.]— Plating  Solution.- The  solution  you 
saw.the  man  use  was  not  a  silver-plating  solution, 
but  probably  a  solution  of  mercury  in  nitric  acid, 
termed  by  practical  electro-platers  **  dipping-acid." 
The  mercury  deposited  on  the  metal  by  this  process 
will  not  remain  dear  for  any  length  of  time,  but 
soon  oxidises  on  exposure  to  the  air. 

J.  A.  Paislbt. 

[76867.]— Plating*  Solution.— A  solution  made 
as  follows  will  deposit  diver  on  brass,  aerman 
dlyar,  &c,  without  the  aid  of  battery :— Dissolve 
los  of  silver  nitrate  in  about  a  quart  of  distilled 
water,  then  add  hyposulphite  of  soda  until  the 
blown  predpitate  first  formed  becomes  redissolved ; 
a  moderate  excess  of  hyposulphite  should  then  be 


added.    But  it  ie  very  likdy  that  the  "plating" 
you  mention  is  not  sQver  at  all,  but  mercury,  and 
the  solution  used  is  what  is  termed  "quiokuig," 
and  is  made  from  cyanide  of  mercury. 
Brighton.  T.  C.  Smith. 

[76876.]  —  PlaUng  Solution.  —The  foUowing 
recipe  for  solution,  guaranteed  by  an  individual  to 
plate  without  a  battery,  was  given  to  me  some 
yejars  ago.  I  have  not  tried  it;  if  you  do,  you 
mi^ht  write  and  let  our  numerous  readers  know  if 
it  IS  worth  anything:— Oxide  of  gold,  1  scruple; 
OTanide  potassium,  |os. ;  bichromate  potash,  foz; 
distilled  water,  lOos.  Dissolve  cyanide  and 
bichromate  in  water,  and  filter :  add  oxide  of  gold. 
Take  22-carat  gold.  1  penny-weight ;  nitro-muriatic 
add.  3  drachm;  dissolve  the  gold  in  the  nitro- 
muriatic  add;  mix  solutions  together.  To  use, 
pour  out  into  a  glass  vessd,  put  in  a  plate  of  copper 
about  lin.  square,  wrapped  round  with  t^ree 
thicknesses  of  platinum  wire.  Soon  as  effarvesence 
takes  place,  apply  solution  to  artide  with  a  piece  of 
flannd;  wash  and  finish  with  diamois  leather. 
Take  out  copper  and  put  solution  in  bottie  for 
future  use.  I  must  repeat  I  am  in  no  way 
responsible  for  the  above.  I  give  it  you  as  I 
recdved  it,  only  I  gaye  a  little  for  the  information 
to  a  supposed  dectro-plater  from  Sheffield. 

B.  Qt.  Misoir,  Manufticturing  Optidan. 

69,  Clapham  Park-road,  GUpham. 
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[75861.1-Protroleiim  Bngine.-Wm  any  reader 
oblige  with  a  aketoh of  Talre  airaagement,  ftc,  for  a  ■wi^ii 
bensolineor  petroleom  eagine,  aboat  iH.P.  I— W.  H.  H. 

[76882.] -Dynamo. -To  ICa.  Bottokb.— What  sise 
of  armatnie  and  fleld-magnet  shoold  I  nare  for  a  60o.p. 
Manchester  ^fpe  dynamo ;  alao  what  qoantitr  of  wlie! 
and  gauge  t— A.  T.  BaADFoan. 

[76883.][-Eleotrio  Shop-BeU.— I  wiah  to  fix  a  oon- 
tmoooB-nnginff  eleotrie  beii  in  the  second  story  of  my 
hooBCL  which  ahoold  be  set  ringing  by  the  opening  of  my 
shop  door  on  the  ground  floor.  When  onoe  set  rinffinf.  it 
shonld  continue  to  ring  nntO  stopped  by  simply  pushing 
on  a  button  fixed  under  my  shop  counter,  and  then  the 
bell  should  be  ready  again  for  action  without  further 
adjustment  Could  anr  of  "ours"  inform  me  if  this 
could  be  done  by  a  peculiar  aixaagement  of  the  b«ll  or  the 
drouit  t    Any  informatioB  will  oblige.— Lkbooitst. 

[75864.]— Hardening  Steel.— Will  any  of  your 
readers  tell  me  how  to  harden  pure  Seimen«-Hartin  soft 
steel,  which  contains  0*80  to  0*86  per  cent,  carbon,  as  I  am 
in  doubt  as  to  whether  it  will  haMen  otherwise  ^**^^^  case- 
hardened  T— Matoxos  B.  O'Comrea. 

[75865.1— Keamerlo  Sailor.— Can  any  of  your 
readers  tdl  me  about  the  trick  of  the  '*  Mesmeric  Sailor  " 
Seeing  it  at  a  conjuring  entertainment,  I  thought  I  should 
bke  to  know  how  ^  was  done.  It  was  a  cardboard  flsuie 
of  a  sailor,  which  danced  at  command.  The  y*»!^A  n  the 
conjuror,  when  waved  over  it,  caused  it  to  rise  and  fall. 

^""nZf*,.*^?^*"?^"^  »^  connection  between  the 
oonjutoi's  hands  and  the  fllgure.- H.  A.  OaAos. 

[76666.1— Oopal  Vamiah.— Will  some  reader  please 
say  how  this  may  be  made!  I  find  it  dries  cloudy  tf  dis- 
Bolred  in  methylated  spirit.  Is  there  some  otiier  in- 
gredient wanted  I  Will  this  be  suitable  for  coating  work 
m the Uthe !  I  want  to  finish  something  like^at  on 
pushes  for  eleetric  work.— Copal. 

[76867J -Lighting  Fairy  Lamp. -I  use  a  smaU 
4-Tolt  twice  a  week  about  one  hour  each  time  from  pocket 
secondary  battery -the  charging  is  troublesome,  ^m  I 
haye  a  primary  batterv  for  pocket  t  Please  give  instruc- 
tions for  construction  I  Cannot  find  where  to  purchase. 
— Paiby  Lamp. 

r758eB.j -Check  Valve. -I  hayeplaoed  back-pressure 
▼aire  of  feedpipe  of  injector  about  i  the  way  up  the  fire- 
box, put  below  the  top  Wei  of  the  coals.  I  have  been 
told  that  it  is  too  near  the  fire  for  safety,  the  watv  i&- 

^f^^i'^'S^'^*,^?  5S?*«l«?^    ^  •»•  ^^  Wfh  up 
should  it  be  placed!    The  boiler  is  yertioal,  the  feed  u 

ram  water,  and  the  firebox  is  14in.  high.— Abxious  Osb. 

[76869.] -Biohroznata  Battery.-Can  any  reader 
teu  me  how  many  watts  will  beyielded  by  a  battery  which 


dissolves  lib.  of  stao  per  hour !    Alio  cost  ol  dspokriv 
per  hour  in  a  battery  of  this  sixet-X.  -r«-«i 

[76670.]— Omoible.— Being  desixons  of  i^siac  % 
small  quantity  of  gold,  I  did  so,  as noammsadtliatnly 
No  75888,  of  Got.  2ad,  melttog  the  pfeeiBttitQd**t3 
mass  **  in  one  of  Morgan's  fireclay  cmdblBs,  ma  ooiaaos 
coke  furnace,  and  found  that  a  quaDtlty  of  gold  had 
worked  through  the  crucible  during  the  opeatloB.  1^ 
crodble  does  not  appear  to  be  etaeked,  though  the  onWdk 
and  bottom  are  ceyered  with  small  miae  of  goUL  Gu 
you  kindly  inform  me  ef  the  probable  eaose,  sad  sls»ii( 
the  safest  description  of  emcible  to  use  for  m^ 
operations !— CaooiBLB. 

[76871.]-DiTlaion-Vlate.-I  wish  to  add  is  Sa. 
diyision-plate  to  my  watehmaker's  lathe,  for  diyidiM  ii 
general,  and  watch^wheela  in  partioolar.  Iflad oirda el 
860,  800,  940. 190,  and  118  diyide  up  weO,  but  aheOv 
they  are  the  best  I  can  use,  and  what  cthca  I  hid  bete 
add,  I  do  not  know.  Can  someone  aadst  ae!  I  eta 
diyide  the  plate  on  both  sides  t— Dbll,  WstUngtca,  Osos. 


L7587S.]-aie6p   Diaeaae.— Has  any  ease  of  tkh 
disease  (known  on  the  West  Coast  of  Africa  as  "• 


yan")  ever  been  known  to  ooeor  in  EuropcT  A  tern 
bearing  its  desoriptiea  occurred  near  this  lately  :-fiw«Ued 
head  and  nieelk :  no  pain ;  irrepressible  sleep ;  good  im> 
tite ;  speakiag  little.  After  five  months,  took  permaaadlf 
to  his  bed ;  lost  the  use  of  his  limbs ;  got  paralyiisat 
one  side.  Finally  death,  eight  months  ^ter  ooma«ia»> 
meat  of  illness.  Just  before  death,  tried  to  conmsnleili 
with  his  father,  but  was  unintelligible.  Dlnsa  Mt 
apparently  recognised  by  the  medical  men  who  aiv  Ida. 
Does  erysipelas  ever  bear  this  deaoriptton  1— B.  O'JL 


[76878. J— Saint  Martin'a  Bva.-Caa  aayeae  pie 
me  the  meaning  of  a  curious  custom  here  in  the  Walaf 
Ireland,  yis.,tEatof  kilUnga  cock  on  St.  XartiB'slva 
Hie yillagen, from  whom  linqair^d  the  zeaaoo,  ny  thiif 


(( 


don't  know,  but  that  it  is  nenessary,  and  wintcd'me  lib 
doit.-B.O'H. 

[76674.1— Indnotion  Ooll.— To  Ha.  Borroan.-! 
have  made  an  iaduetion  ooil  as  per  instruotions  nrmtriiiwl 
in  your  book  **  Electric-Instrument  Making  foe  Aas- 
tours."  }lb.  d.  silk  copper  wire  on  primtry,  sad  ^.  d. 
cotton  copper  wire  on  secondary,  with  two  osUi  Buseoi 
I  can  get  a  good  current  through  injmaiy,  batcsaoelT 
aoCioe  slight  cpzrent  by  tongue  through  secondary.  Tnd 
a  4-cell  Groyes  battery,  and  can  get  a  powerful  eatnat 
throush  primary ;  but  the  seMmdary  same  as  wittBaa- 
sen's  aattery,  unsatisfactory.  I  toolc  secondary  vine  of. 
tested  saaae.  and  reduced  the  insulation  to  aiugle-cB'tWBa 
cotton  wire  for  first  wrap  only,  the  other  wraps  si  befan. 
The  wire  will  pass  a  current  m  test :  but  cannot  get  bott 
yery  slight  one  indeed— eyen  with  the  Oroyes  wtibaf.  I 
will  thank  you  for  assistance  to  cure  defect  AlMetet 
quantity  ox  primary  and  secondary  win  is  the  best  for  Oe 
ooil  to  be  worked  by  a  9-cell  Boaaen  battery!  Tons 
fayour  will  oblige.— J.  P.  H.  Hcliib. 

[75875.1 -Bleotro-Magnet.— Will  Mr.  Bottooe 
please  teu  me  which  pole  of  an  eleetro-msgnet  kM  the 
greatest  attractiye  power !  Does  it  matter  whieh  ii  to- 
wards the  hammer  in  a  ooU !— N. 

[75876.1 -Panlty    Cable.— WiU   some   tmSmji 
ours "  kindly  give  best  methods  of  testing  above  wA 

the  Wheatstone  bridge !    It  runs  under  wa^r  for  a  tor 

hundred  yards,  and  gets  faulty  with  the  action  of  the  Mi. 

I  want  insulation  and  earth  testa  without  retus  win  ta 

the  latter  case.— H.  B.  P. 

[75877.]— Bioyole  Fitting. -WiU  some  kind  zca^cr 
giye  a  few  hinto  on  th's  aboye  -getting  lengths  of  no^ 
truii^  up,  Ac.  I  think  a  short  article  would  be  wweome 
by  otEeiB  as  well  as— Bixx. 

[75878.1 -Phonoflrraph.— To  Mb.  GiLi.STT.-WiU 
you  kindly  say  what  the  pieces  of  brass  are  for  that  aic 
sweated  on  the  ends  of  tiie  guide-rols  !  Would  soi  t 
abort  piece  of  brass  tube  do  as  weU,  and  let  the  rodi 
come  through  the  standards  both  ends  alike.  I  aotioe  one 
hole  is  5-16tha  and  the  other  ftha.  Is  that  right!  a 
winding  the  armature  ring,  how  am  I  to  oyeroomatte 
gaps  in  the  wire,  caused  by  the  bxasB  spider!  AndvliH 
IS  the  best  means  of  keeping  the  sidea  of  esch  eofla 

8 lace  tiU  finished;  should  there  be  anything  beiegs 
iem !  And  what  is  the  beet  size  for  field-magart  oonit 
iin.  or  |in.  round  iron !— this  is  not  stated  in  dzs^sfli. 
Perhaps  Mr.  OiUett  wiU  kindly  giye  partieulaxs  ofOt 

r>yemor,  and  how  it  acta  on  the  speed  of  the  near j 
feel  sure  theie  are  many  readers  of  the  '*B.M.*'«caU 
like  to  know  this.— J.  B. 

[7S879.]-Diatanoea  from  the  Banator.-On  te 
18th  September  last,  you  kindly  inserted  my  inquiry  coa- 
cemii^  the  actual  distances  from  the  Equator,  k>>*'°?*S 
along  a  meridian  to  the  diif  erent  normal  or  geogta^Um 
latitudes,  as  taken  by  sextant  observations.  Go  th^lsa 
of  October, 
signed 

in  Iioomis'L ,.      ^_  .>- «.. 

theie  a  table  of  yerticsl  ansles,  which,  being  the 
differences  between  the  normal  and  geocsatrio  angua 
gives  no  idea  of  the  distances  required.  Perhaps*?'*'" 
below  wiU  explaia  my  inquiry  :— 

Ex.  1.— BUipsoid,  with  major  sxis,  8 ;  minor  sxis,  1.^ 

Than  Normal  Utitude Sif'  at  1^ 

Oeoceatrio    „ 84'^  0    0 

Vertical  angle 85°»^ 

Bz.  S.— EUipaoid,  major,  4 ;  minor,  1.  _  ^^ 

Then  Normal  latitude  80°  sr  Ir 

Oeooentrio    „      81°  15  0 

Vertical  angle fiflPff^ 

OaUing  distance  from  Equator  to  Pole  90P,  the  dii^*^ 
from  Equator  is  abont  46°,  or  half-way  to  the  pole  in  «^ 
of  these  cases.  W^oted,  rule  and  example  to  flw  jw 
distancfls  accurately,  with  any  eUiptioity  given.  ^> J[^ 
obtsining  the  sine,  or  ccsioe,  of  the  d&staaoe  01  a™^ 
normal  or  geocentric  from  Equator.— Oio.  Oollivs. 

[75680.1  -BLardening  8taeL-I  Khould  feAp^P 
obliged  if  any  of  our  readers  would  ki^y  inform  m^J^ 
best  way  to  harden  cast  steel  in  long  'pieces  wiUici^  V^ 
duoing  water-cracks  in  the  steel,  whictb  I  haye  ivesoA  ^*^ 
^t«Utiit  to  oyeroome !— Srasx.. 


Not.  20,  1891. 
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[TSSBlO -Central-Valve  Bntlaa.— IHU  nmeoiia 
iadtr  npiuB  WillUM^  .nod  BoMnaon**  pAtnt  oaotnl- 
'     !    ▲■k«tdiwoaldobUg«.-F.  J.  B. 


Hamtl-Btmmm  Bteariar-Clear.— wai 
IHjBBphihitoiMwkAtldad  of  ▼»!▼•  iaoMdiatteam 
itanafMrf  What  b  tbe  podtloo  of  eooentrioi,  f or  I 
littif  Dolioed  that  Moh  engine  only  hid  one,  bat  eoold 
RraneatwiUt  I  am  almoit  mira  that  thcf  \rBra  flzed. 
-F.J.B. 

[fa8B8L]>-Bnkatwork.~H6w  oan  I  giro  bnaa  Hbfi 
of  gonmetal  1— Hninucas. 


n»H 


(T|BS4.]~Blaotrioal  Nomttnolatnre.— I  read  in 
■aUiihed  pcioe  liata  of  eleetrio  moton  tooh  terms  aa  the 
laOavnf « and  ahoold  be  obliged  bj  explanation  of  their 
Bnke  hono-power.  aay,  1,  rolti  100,  ampe  10. 
if  plain,  bat  what  Infonnation  doea  the  yolta 
anv«uT  Then,  mraad  either  **  aeries,*' 
*l  or  **oompoand."  What  is  meant  hj  these 
Ooaauitintor— What  does  this  appUaaoe  meant 
S.1LP.,  100  volts;  lowest  B.lt.F.,  4')  yolts; 
of  potential  in  volts,  60 ;  approximate  earrent 
to ;  ooatinaoos  and  alternating  oorrents.  It 
be  agreeable  also  to  be  shown  how  one  or  the  other 
k  Blind  at  from  aoj  given  oooditioos.— ▲  Woaxivo 


ffUb.]  — BleotrloaL— Is  there  any  danger  oonneoted 
lib,  or  if  siTJal  knowledge  reqnired,  in  patting  down  and 
■ttiBgto  work  of  deeneal  mining  plant  T     I  want  to 

a  down  a  pnn^,  driven  bj  an  eleetrio  motor,  to  be 
Inodergmnd  in  a  oolUeiT,  to  bedrivcn  by  a  dynamo 
txBdin  oogine-hoaae  at  sorfaoe.  The  motor  and  the 
4fasaw  woold  of  eoone  be  snppUed  by  the  makers  ready 
teaBlilesttaohmentB.anditiajaat  thia  I  want  to  know 
-hBvthsse  attachments  are  made,  and  if  oariToatable 
Itr a Mnon  nuMuonintfid  with  eUotrieai  plant!  Aa  to 
tte  oule,  most  it  M  dooble,  and  for  what  rmeont  And 
Wtfiiit  to  be  aopported  down  the  shaft  and  alongthe 
T  b  ttweaae  of  hnalimr  plant  by  eleoMo  motors. 


■IMbsT  btlieeueof  hnoliagplantbyeleotilo 

fcwr  sie  tte  drama  reversed  t    is  xt  done  by  stopping  ami 


^  the  motor,  and  Iniriiat  wa/ f   Qua  motor  be 

■dtaly  stopped,  or  its  «peed  redaoed  at  will  ?— A 
Wouisa  Bsamsn. 

[isflBs.]— Dlueotlmr  lioaTea.— i  wish  to  know  a 

ISMM  of  diasfirtMng  natoial  leaves  aa  objeots  for  the 
■fcinsinpe  I  have  nad  of  a  i^rooess  in  the  **  S.1L*'  for 
Oatabcr  10.  Having  repeated  it  to  a  friend  of  mine,  he 
nwsuiMwIfd  me  not  to  oany  it  oat,  as  hethooght  it  was 
■there  dangeroua  prooeas ;  therefore,  I  wish  to  know  of 
sfnnaH  iriwre  there  is  no  danger  in  earrying  it  oat.— 
I  J.A.&  

rHr.j—Sundlala.— Wm  any  fellow  reader  tell  me 
I  on  get  foil  instrootiOBB  for  setting-oat  sondials 
k  nqr  portion  and  lor  any  plaoet  I  have  got  Weale's 
book  on  instramentii.  bat  it  does  not  gointo  the  matter 
f/A  loiBdflnt  detail  or  olcamess,  and  ^eaks  only  of 
BOtk,  «Mt,  and  wast  ereot  dials.  I  want  alao  thoee 
Mtik  whieh  lie  between.  I  want  to  set  oat  also  those 
lab  vldeh  are  not  horisontal,  bat  slightly  inoUoed.  In 
iMfei  I  ibonld  like  to  anderttand  the  sabjeot  thoroaghly. 
lay  iafermatian  will  oblige.~Gaoxo«. 

[188881]  —  Balloons.  —  Yoar  oonrespondent  Mr. 
Bsithait  gives  tho  following  formula  for  balloon  dia- 

I>  =  V  J6-6  W 

M  does  not  state  whether  the  diameter  is  in  inches  or 
■jteM,  and  the  weteht  in  kilos,  grammes,  lbs  ,  or  ewts, 
wBiioee  of  these  does  the  fomala  work  oat  oorreotly 
wtbsoOBUBfla  gaa  asaaUy  employed. —AaaoirAinious. 

[n8Bft.l-VormiiIa  Wanted. -Will  some  rMder 
pit  as  ue  focmola  of  soeh  eramples  as  the  following, 
akoUtiag  this  oat.    A  .hydrometer  floate  in  a  liquid. 

K.  -9,  with  6in.  more  of  its  stem  above  the  surface 
Ik  woold  have  if  placed  in  water.  What  point  of  the 
tea  vill  bs  on  the  sorfaoe  when  it  floats  in  a  liouid 
vtentp.gr.  is -96  f-W.M. 

.l!®90.1-Blphon— Defective.— I  have  a  double 
■pkoa,  like  the  two  abort  ends  of  a  letter  J  joined  to- 
iler at  their  short  enda,  that  I  want  to  flash  a  glass 
■■tuBiag  vessel  at  regular  intervals;  but  the  contents  do 
M  eMse  oat  altogether— some  is  always  left  in  the  bend, 
why  M this!  Wul  some  one  please  say  how  it  can  be 
ywdt  TO  state  Dlainly.  the  siphon,  filled  by  droppings 
voaalspt  when  fall  contains  S^os.  of  water.  When 
ttsMhoo  distdiaxgea,  Jos.  is  left  behind.  I  should  be 
gidofMiy  help,  and  correspondente  need  not  be  afraid 
nnfKnegaeto  back  numbers,  because  lama— 8ob- 
KiODSuoBiasa. 

••SSJ  "  ^dlarabber  Oement.  —  In  Spon's 
JJwjop.Eeoeipts,"  seoond  series,  p.  87,  there  is  a 
•OMM  for  ]oming  indiarubber  to  metal— vis.,  "  Some 
"ykeii  polverised  and  then  ao/tened  in  ten  timso  its 
jVt  of  riroag  ammonia,  when  by  a  transparent  mass  is 
SS^^^vUch  beoomes  fluid  after  some  little  time 
wet  the  use  of  hot  water.  In  three  or  four  weeks  the 
™» imperfectly  liquid,"  &c  (The  italics  are  mine.) 
*■«•  the  mixture  predsely  as  given  above,  but  the 
i!Sf^"^*''^">^Bor  was  a  transparent  mass  Ob- 
■w-  Tbsahflliae  remaina  at  the  bottom  of  the  bottle 
!*  *2g^powSer,  on  which  the  ammonia  appears  to  have 
^**n  whatever,  cocoept  to  dissolve  the  coloariag 
■mw.  Theammonia  wao  ap.  -890,  and  the  shellaethe 
yfS^'^  The  miztore  was  made  three  weeka  ago.— 

J^lTOleanlnc   Slnk-Flpee — What  is  the 

•wMBigte  use  to  dear  out  the  waste-pipes  of  sculleries, 

^Si  .P?*?*»  "'  hoosemaids*  shKmoms  T    I  need 

I    zlS  ii'  ^  ^^^  te  ^  something  which  will  act 

'    E!!?°?y  ?POB  the  accumalation  of  grease  and  other 

\    K™Sf««»»  dfrt  without  affecting   either  the  lead 

"Ve  or  idteed  Joints. -Tasano. 

(i(2?i"'^'?<»^««ll»--C*n  any  of  "ours"  teU  me 
^'Jjw  "fke  aLeeIaneh«  battery  with  the  sine  in  the 
3JW  (Jj  Whether  the  above  battery  haa  any 
5JJ^<»fg»g|»tageover  the  ordinary  LedaBoh^t 

J2?itSfe?  *»  lta»net.-Woald  Ifr.  Bottone 

^S?4^^  deetiidan  teU  me  what  quantityand 

Z2^/LPH^  ^  ^^  magnets.    The  armatare  is 

S|IWi£r5%  l2?f[«  •'*^«  Gramme  type,  wound  with 

K2rli?»"-^Jf- ««*'"*  »■«**«*    Iwoaldlike 
•••isihttit  nmehine,- DmaMO. 


[76806.1— Shranken  Woollen  GkMxle.— Can  sny  of 
yooT  readers  inform  me  of  any  prooeas  for  restoring 
woollen  axtioles  of  dothinff  that  have  been  shrunk  in  the 
washing  to  thsir  original  dimenwfons  t— J.  B.  D. 

[768880— HTsteria.— Some  kind  reader  may  have 
had  similar  to  this  in  familv,  and  coald  give  experience 
as  to  care.  Hj  oldest  daugater,  now  over  21,  always  so 
cheerf  al,  sensiUe,  ftc,  was  attacked  with  influenxa  last 
spring,  wnloh  left  her  with  a  ddusion  that  she  has 
swallowed  small  tacks,  pins,  bottons,  ftc  We  cannot 
convince  her,  and  unleiss  we  can  show  her  them  if  pat 
away  or  used,  it  is  usdess  arguing.  She  professes  she 
can  fed  them  in  her.  It  causes  her  and  us  great  trouble. 
Dootor  stated  she  woald  change  to  some  other  ddadon, 
but  for  aeven  months  die  has  not.  In  all  other  things 
she  is  porf eotly  sendble,  and  oft  cheerf aL  except  some 
artide  is  mined,  then  it*s  all  fretting.  She  never  does 
swallow  them.— H.  B. 

[76807.]— Stove.— Wanted,  a  email  stove  for  heating  a 
bedroom,  dow-eombostion,  to  bam  anthiadte,  absolutely 
without  smeU.  Will  any  reader  of  the  *'£.!£.**  hdp 
with  saggesfeiottB  T— A.  M. 

[76808.1— Plane  Xirror  In  Kewtonlan.— How  is 
the  plane  mirror  in  a  Xewtonian  reflector  flzed  T  I  mean, 
by  what  means  Is  it  held  in  porition,  so  as  to  be  rigid 
and  not  obetruet  the  light  1— F.  J.  0. 

[76600.1— Oomxireeeed  Air.— Will  a  vessd  of  very 
little  baoyaocy-say,  for  intUnoe,  ilb.— if  filled  with 
oompreeeed  air  of  two  atmospheres  to  the  sqoare  inch, 
gain  or  lose  inbooyancyt  In  other  words,  compreesed 
air  has  weight ;  will  it  sink  a  vessel  if  sul&oiently  oom- 
T— Axa. 


r78000.]  — Tranefbrmer.— Win  Mr.  Bottone  or  any 
otoer  competent  reader  kindly  give  me  instruciiens,  witn 
sketdi,  how  to  makoa  trmnaformer  to  transform  a  earrent 
of  110  volts  to  the  strength  of  a  battery  of  about  10  hi- 
diromate  oeUs  1  I  am  uso  anxioaa  to  make  a  progrees  ia 
drawing.  WeQ,  I  shoald  like  to  be  fairly  up  m  drawing 
genenUy.  Woald  some  eompeteat  reader  tdl  me  how  to 
prooeedX  The  name  of  a  few  oooka  woold  be  thankfally 
received.— ICoTO  a. 

[78001.1— Inalde  Qoiiffee.—I  shoald  be  glad  if  some 
eorrcspoodent  would  tdl  me  the  best  way  to  grindinside 
gouges.  It  seems  to  me  that  amall  emery  wheels  are 
■uitablflL  rounded  on  the  edges,  and  of  proper  thidmess 
for  the  different  widths  of  goag9.  What  shoold  tw  speed 
of  emery  wheds  t  Would  copper  discs,  tamed  up  and 
used  with  emery  and  oil,  be  a  good  plan  T  At  what 
speed  shoald  the  discs  run  1— H.  C. 

[76001.]- Aidjtuitable  Beaietance.— I  am  mudi 
obliged  to  **  Mick,"  Hr.  Bottone,  T.  a  Smith,  and  •*  C  I. 
Ohm"  for  their  saggestions.  I  want,  however,  some- 
thing that  is  acourate  and  (eepecially)  constant ;  some- 
thing, in  faoL  to  replaoe  the  ezpendve  box  of  eoila  naed 
in  testing.  I  am  afraid,  however,  thia  is  nottobehad, 
and  that  I  shall  have  to  make  the  troublesome  plugs  and 
braases  t— Studbit. 

[76908.]— Inoandeeoent  CHta  Ztlffhte.— I  shall  be 
glad  if  anyone  who  is  using  these  lampe  will  state  their 
experience  of  them.  Will  they  do  for  a  village  room! 
Are  they  difficult  to  manage  T  Is  there  any  danjger  from 
flreif  the  "mantle'*  breaksT  Alao  relative  cost  of  1 
ordinary  gaa  light,  9  oil  lamps,  and  8  incandescents, 
taking  mto  oonnderatlon  the  light  ^ven  by  each.  The 
Hdioe  is  the  gas  making  maohine  aold  by  tne  Incandes- 
cent (Hs-Iiight  CkMupaay.  Sas  any  rfiader  used  one  t  If 
BO,  will  he  give  his  opinion  of  them  T— Z.  Y.  X. 

[76004. 1  ^Telephone.- 1  have  conatraeted  a  telephone 
which  should  work  without  battery,  from  instructioas 
given  m  **B.lC.."veL  60,  p.  409;  but,  after  the  most 
carefal  adjustment,  I  cannot  get  it  to  work.  Would  the 
introduction  of  a  battery  assist  me  T  If  so,  how  should  I 
connect  it,  as  I  use  the  double-line  wire  f — Ahxioos. 

[76006.]— Baffine  Qaery.- Which  gives  the  most 
power -a  condensing  engine,  or  a  compoaod  engine? 
Alao,  what  power  shoald  t  receive  of  aa  engine  working 
at  40H.P.  high  pressure,  if  I  male  it  into  a  oondensing 
engine  worked  with  an  air-pumo*  And  hotr  can  l 
ealoalste  each  power  T—Obb  xb  a  Fix. 

[76906.]— SpongT  Qold.— Haviuip  alloyed  gold  untfl 
it  becomes  the  standard  18c.,  I  ute  it  in  m*kiog  various 
artides,  and  find  it  works  well.  Now,  the  scraps  which 
remain  will  not  always  (in  fact,  rarely)  work  if  mdted 
again,  but  beoome  apoogv,  or  cracks,  aad  ia  imworkaUe 
until  reduced  to  9c  Will  any  of  your  rraders  kindly 
inform  me  why  this  is  the  case,  and  give  me  a  redpe  for 
preventing  the  occurenoet— Faso  W.  Piloxtob. 

[760:7.]— Damp  Oellar.— We  are  much  troubled  by 
the  great  qaantity  of  water  which  is  oontinaally  rising  in 
oar  cellar.  It  oomee  in  chiefly  through  the  floor,  but  now 
also  throa^  the  walla.  The  floor  has  been  taken  up,  and 
red  tilea  plaoed  down  upon  concrete,  above  which  waa 
pUeed  a  coating  of  the  cement  used  for  marine  walls. 
The  wiUa  were  treated  in  like  manner  for  the  height  of 
9ft.  ^e  water  itill  oosea  throngh.  A  pump  haa  been 
ilxed.  but  we  flod  the  water  comes  in  too  rapidly  for  the 
cellar  to  be  kept  dry  by  thia  means.  Will  some  of  "ours" 
kindly  advise  what  is  best  to  be  done  f  We  are  thinking 
of  raising  the  floor  up  by  fllling  it  in  about  another  9ft., 
80  that  n  can  be  drained  into  the  aewer.  Are  any  ill 
effects  likdy  to  follow  the  adoption  of  this  course,  or 
woald  it  be  best  to  flll  it  right  up  i— Distbbssbd. 

[78008.]— PanoUnflr  Sheet-Braee  Patterns.— I 
have  to  get  a  large  nuinber  Of  small  sheet-brass  artides, 
such  as  ornamental  washers,  Ac  They  will  have  to  be 
made  out  of  aietal  l-90iii.  in  thickness.  Are  the  patterns 
(not  emboesed),  screw-holes,  &&,  of  such  goods  ponched 
or  cut  out  T  It  the  former,  what  power  is  required  to 
work  a  xnadiine  turning  out  about  I'&OO  pieces  per  hour- 
metal  l-90in.  thick,  4in.  by  lin.— simple  patterns  t  If 
not  asking  too  mach,  should  also  'like  to  know  probable 
coot  of  manhinft  and  diesT  Are  latter  very  expensive 
things  when  original  patterns  (simple)  ore  Required  !— 
Obb  Who  Dobb  Not  Krow. 

[76000 1  —Dry  Oell.— Will  some  of  oar  deetrieal  oon- 
triDotors  please  tell  me  if  a  pocket  battery  that  I  made 
diould  light  a  9|cp.  lamp  1  If  not.  what  o.p.  should 
Igetfromitt  The  oae  of  plates  is  4}in.  by  fin.  There 
are  four  odls,  each  containing  one  carbon  ^ate,  and  a 
Bine  plate,  b«it  so  bb  to  be  oppodte  both  sides  of  the 
oarbMi,  and  so  double  the  eazxeet.   Botweea  the  plates  is 


a  paste  of  chloro-meroarate  of  ammonium  end 
duocide.— Falxbu-l'ilm. 

[760ia]— Taxidermy.— I  dwt  a  heron  some  weeka 
ago,  and  after  akinwing  im  winga,  pot  them  away,  nie 
wmgB  were  folded  when  I  oat  them  away,  and  Uiey  have 
set  stiif  in  that  position.  Can  any  of  our  readers  tdl  me 
how  lean  open  them  out,  ae  as  to  show  their  fall  siaeT— 

OOBOUl. 

[78011.]— Beeiatance  in  Bleotro  -  Kotors.  — 
What  rdation  shoald  the  resistanoe  of  the  armatare  of  an 
dectroHDOtor  bear  to  the  resistanoe  of  the  Adds  T— lot, 
to  be  oonneoted  in  shant ;  9nd,  to  be  conneoied  in  series. 
Bay  a  ring  armatare  oontatns  lib.  of  copper  wire,  99b., 
what  shoud  the  Adds  contain  oonneoted  in  both  ways  T 
Perhapa  oar  worthy  friend,  lir.  Bottone,  will  oblige.— 
F.  W.  BBanxao. 

[78019.]— Bsileptio  Fitfl.— Is  there  any  known 
remedy  for  epflepsy  t  My  son,  aged  16,  has  been  afflicted 
for  thia  past  two  years,  and  althoogh  he  has  had  eminent 
medical  treatment,  the  flta  have  not  left  him,  and  he 
appears  now  to  be  fast  approaching  imbecility.  Is  this 
last  state  the  effect  of  the  medxcinaor  the  fits!— H.  A. 

[The  df eot  of  the  medidne,  we  should  say.  We  were 
insereated  thia  time  last  year  in  a  similar  case.  A  giri, 
aged  19,  had  had  epil^tie  fits  for  three  or  four  years,  and 
waa  grsdaally  growing  worse.  She  was  also  paralysed  in 
the  left  hand,  and  coald  walk  with  difficulty.  She  had 
had  i^ood  meoioal  advice,  and  had  alao  been  for  some 
time  in  the  Hospital  for  Paralysed  and  Bpileptiosin 
Queen'square,  and  in  a  hospital  at  Plymouth,  without 
Miy  improvement.  We  aent  her  in  November  laat  to  the 
Hygiemc  SstabUahoMnt  of  Dr.  Allinson.  the  ICediosl 
Bdftor  of  the  Weeklu  Times,  at  Wariesden,  N.W.  She 
ranained  there  nearly  three  months,  muoh  against  her 
wlU,  for  she  objeoted  strongly  to  the  treatment,  whidi  is 
vriBMipally  one  of  diet,  and  vegetarian.  The  reanlt  is  die 
naa  never  had  a  flt  sinee ,  die  oan  aew  and  knit  with  the 
hand  that  was  useless,  and  oan  walk  anywhere.  If  ahe 
will  keep  to  the  diet  preocribed  and  obeerve  the  other  con- 
ditione  laid  down,  ehe  is  told  she  will  recover  entlrdy  in 
time.    Komedidnesofanykind.— Bd."B.M.**] 

[76018.]— Speed  of  Bleotro-Motor.- I  have  an 
eleotro-motor  wliich  runs  at  a  very  quidk  nteed— I  should 
say  about  l,000  revolutions  per  minute.  I  want  to  run 
the  same  at  about  960  revolutiooa  per  minute  in  certain 
eaeee,  and  in  others  at  the  original  speed ;  but  I  want  to 
get  as  much  power  out  of  it  as  possible  in  both  cases. 
How  can  I  do  this  T  The  above  is  only  a  small  motor, 
worked  by  foar  single^aid  blehromate  batteries.  This 
infonnation  will  be  tnankf  ally  recdved.— F.  W.  Bbbvabd. 

[76014.]— Xacneto-Kaoliine.— I  wish  to  make  a 
machine  of  about  16a p.  WiU  any  reader  say  if  saoh  could 
be  easily  worked  by  bind ;  alao  probable  co.*t  of  magnets 
(stedj,  and  woat  pattern  of  armacuxe  would  be  btatt— 
Boz. 

[76916.]— Wimohnrat  MaoKine.— I  have  made  a 
WimahuzBt  influence  mschine,  and  it  wmrks  well  without 
lisyden  jars ;  but  when  I  couple  two  pint  jars  on,  it  does 
not  work  at  all.  Ooald  you  tell  me  the  cause  t  The 
maehhia  is  19in.  platea,  m  Leyden  jars  are  made  with 
two  aoda-water  glasses  neariy  a  pint  each,  tinf oO  about 
one-third  up :  but  inside,  the  tinfoil  is  on  in  three  pieces, 
because  I  coald  no^  get  it  on  in  one  piece.  Would  that 
make  any  diiferenoe  T  I  oonnect  the  two  knobs,  one  to 
each  oonductor,  and  conneet  the  outside  coatings  to- 
gether ;  but  without  any  result.— Chablbb  Whitb. 

[76016.]— Oleanainff  Old  Ooinfl.-Ihaveanumber 
of  old  silver  and  copper  coins,  some  tarnished  and  clogged 
with  dirt.  How  can  I  make  them  presentable  andlegiUe 
without  risk  of  rubbing  down  the  surfaces  T-Nojcis- 

X4TIST. 

[76017.]— PreBenre-9anffe  and  Thermometer 
for  Hot  Air.— What  sort  of  pressure-gaoge  must  I 
use  for  heated  air,  up  to  about  401b.  or  6016.  f  Also  for 
showing  temperature  of  same  T  Shoald  it  be  thermo- 
meter or  pyrometer  to  show  430^  to  5>i°  Centigrade  !— 
Eaobb. 

[76018.]— Hot- Air  Back  -  Preeaure  Valve.— 
Woat  ia  the  best  material  and  form  for  b*ck>preB4are 
valve  for  hot  air  f  There  is  only  a  b«ok-pressare  of  6lb., 
and  the  tube  about  lia.  diamster.- £aobb. 

[76919.]— Stoneware  Pota  —  Is  it  poadUe  to 
manufacture  these  from  stoneware  bottles,  say,  Stevens's 
ink-bottles,  for  they  would  be  very  u^f al  for  constract- 
ing  dectric  batteries  T  I  have  tried  chipping  them 
round,  but  only  succeeded  in  fracturing  the  bottle.— 
A*  JB.  B. 


CHASaiS   FOB   ADTBRTISnrO. 

:  d. 

'I  Mny  ^»  oroB           •  •        •  •        ..        •.        ••        •••# 
Snrr  AdditioBftl  Bifbt  Wonlt OS 

Front  PftfC  AdTcrtitencato  Fiv*  8hllUw{t  for  th*  llrtt  40  werdt, 
afterward!  Sd.  per  Ub*.    Fanffrapb  Adv«rUaemento  Oa«  Shillia^  per 
liM.    No  Front  Pa««  or  Faracraph  Adrvrtiwrnrat  ioaortad  for  1«m 
than  Fiva  SbUtiac«.    IUdae«d  tomu  for  Mrieaof  mora  thaa  aia 
LBaortioat  maj  bt  aicortAlacd  on  application  to  tho  Fnbliibar. 

ADVBRTISBMSNTS  in  BXCaAHGS  COLUMN—ffor 

a.  d. 

Twmity-fbnr  Werda  OS 

For  ovory  ineeeodiBK  Blxbt  Worda OS 

ADTBBTI8EMENTB  In  tho  SIXPENNT  BALB  COLUMN. 

■.  d. 

Ststoen  Worda  OS 

For  enry  ■neeaodlaf  Bight  Wordi       0   4 

*."  It  mnat  b«  boma  ta  mind  that  no  Diaplajnl  Adrrrtiaamrataeaa 
appear  in  tha  **S&xpennj  Sale  Colnmn."  All  Ad*rrtiacm«ota  moat 
ba  pnipaid  ;  no  lodnelion  la  made  on  ropaatcd  tnatrtioaa,  and  in  eaaca 
wbera  tha  amount  aant  eseaodt  Ona  Sbillia^^  the  PnbUahar  wonid  bo 
Kratefial  if  a  P.O.O.  oonld  b«  wat,  and  not  atampa.  Stampa,  howaw 
(orefar^blr  halfpenny  atampt),  may  bo  Mat  wbvre  it  is  ineouTonlont 
to  obtain  P.O.O.'a. 

Tha  addroia  ia  ineludod  aa  part  of  the  AdrcrtiMaent,  aad  eharfod 
or. 

AdrortiaamanU  mutt  rtaeh  tha  OSea  Ky  1  p  m.  oa  Wadaaaday  to 
inaura  inaertiea  in  tho  feUowlaic  Friday'a  nnmber. 


VOTICB   TO    SITBSCEIBSES. 

Snbaerihcra  roeoirlnB  thair  eopiaa  direct  fVooi  the  Olllce  are 
raqnoatcd  to  obaorro  that  the  laat  nnmber  of  the  term  for  which  thair 
•nbaeriptioB  ta  paid  will  be  forwarded  to  them  in  a  FniK  Wrapper. 
aa  an  intimation  that  a  freah  remittance  U  nec?Mary  if  it  ia  daatred 
to  oonttnue  the  anbacript'on. 
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AHBWXS8  TO  OOBBBSFOVDEVTS. 


•♦• 


%*  AU  commwHteaHont  thouU  U  addf«n$d  to  At  Xdxtob 
■voufB  KiOKAVio,  88S,  AroMi,  W,0, 


HIRTB  TO  OOBBBSPOIVDENTB. 

1.  Write  OB  one  lide  of  the  paper  aal7,  and  put  dnwiBgi 
fotilliifltntioiuonoepentepieoeeofpeper.  S.  PattitlM 
to  qiuriei,  and  when  anawenag  qoeriMt  put  the  Btimben 
aa  wen  aa  the  tttlae  of  the  qnenea  to  which  the-«epUea 
refer.  8.  Noehaxgeiamadefor  iiiae>tiiiff]etteni,qaeriea. 
or  repUea.  4.  Lettera  or  qoeriea  aaUng  for  addreaMB  of 
naanlBetiiren  or  oorreepondenta,  or  where  toola  or  otilier 
aitialea  <mn  be  porehaaed,  or  repUee  giyiag  aooh  infonna- 
tiea,  eanaot  be  inaerted  ezoept  aa  adYertiaementB.  6.  Ko 
jpueCioB  aaklng  for  edneatioaal  or  sdentiflo  information 
laanawered  tlurongh  the  poet.  6.  Letters  eenttooorre- 
^poaflaBta,  under  oorer  to  the  Bdltor,  ajfe  not  forwarded, 
■ad  ttM  BMBea  of  oomfpondenftB  are  not  gxTen  to  in- 


%*  Attention  ia  eepeelally  drawn  to  hint  ITo.  i.  ThB 
naoe  devoted  to  lettoa,  qaeriea,  and  replies  ia  neant  for 
the  nneral  food,  and  it  is  not  fair  to  oeenpy  it  with 
qaeenona  sneh  as  are  indicated  abore.  which  are  only  of 
mdtfidaal  interest,  and  which,  if  not  adrertiaeniants  in 
themaelrea, lead  to  repUea  which  are^  The  "Sii^paany 
SaleOoltmm*'  offers  a  cheap  meaaa  of  obtaining  sneh 
infonnation,  and  we  tmst  oor  raodeia  will  avail  them- 
aetreaelit 

nafonowing  are  the  inxtlala,  fte.,  of  letten  to  hand  vp 
to  Wedneedaj  erening,  KoTember  18,  and  nnaoknow- 
ledged  elaewhere  :— 

OoLD.~A.  Swallow.— J.  A.  Milneb— Basil.— Pnaaled.— 
A.— Amateur.— Cknnpoand. — Bloemfontein. — L.  W«— 
J.  A.  FnraieL— Apprentice.— A.  George.— A  Mechanic. 
— D.— N.  D.— Bydner.— R.  B.  8.  A.— Manchester.— 
B.  F.— J.  T.  K.— A.  B.  T.— A.  H.  B — J.  Wimshnrst.— 
A  Fellow  of  the  Royal  Aatronomioal  Society.— F.  J.  Q. 
— Walt»  SttafTord. 

•J.  DuvBAB.— The  respective  seeretariee  of  any  of  the 
inatitntes  or  societies  will  always  gire  all  paxtLoulaza 
aa  to  how  to  become  a  member.    The  rolee  are  alwaya 

Sted,  and  can  be  had  on  application  to  the  "seore- 
."}— NoTiOB.  (Sycamore,  willow,  poplar,  in  the 
r  given.  Aa  to  Ute  meoial  terms  used,  yon  most 
ai^y  to  those  who  use  them  tot  information,  aa  we 
«annot  tindertake  to  explain  what  a  teadesman  means 
by  the  terma  he  employe  to  descEribe  hia  gooda.)— T.  B. 
(Seventeen  years  ia  not  too  old  to  commence  learning 
anything;  but  aa  to  the  other  questian, eee "Hints" 
above.  Perhapa  yon  might  find  what  is  wanted  at 
White's  in  Holywell-atreet,  Strand.  Maeh  di£Ferenoe 
of  ODfnion  exists  as  to  the  best  form  of  concert  flate.)— 
W.  O.  B.  ( The  qnery  is  too  wide.  Methods  of  staining 
ivoay  balls  have  been  given  ftreqnently.  They  must  be 
thoioiighly  cleaned  in  a  solution  of  wasUng  soda  then 
"qoieked*'  in  a  dilute  solution  of  nitric  acid,  and 
atuned  black  with  nitrate  of  silver,  or  red  with  a 
solution  of  ooohineal.)— Jomr  D.  Nwdbio.  (Cellnloid 
ia  made  bv  treating  tiasae  paper  with  salpurioand 
nitric  aeida,  adding  camphor.  It  cannot  be  made 
cheaply  on  a  small  aosle.  Better  buy  it  aa  prepared  by 
the  manufaoturers.)— DBAKavBLita  (It  depends  very 
mneh  on  the  individual,  and  what  is  meant  by  the 
"continuons  use  of  permanganate  of  potash."  It  is  a 
\iaeful  "  month  wash."  and  very  effective  in  oleuising 
the  teeth.)— W.  H.  H.  (If  yoo  mean  the  gelatine 
process,  we  gave  that  not  long  ago,  and  have  often 


many  copies  are  wanted,  the  best  way 
ia  to  use  type,  or  the  lithographic  method.)— John 
JoBBSOB.  (If  were  ia  oaena,  better  consult  a  surgeon, 
who  can  examine  yon ;  but  as  to  the  other;mattor,  put 
the  query  to  Dr.  Allinson,  through  the  WedUy  Timee  amd 
AAo.)— Ax.raBD  Lu>vd.  (If  it  looks  like  silver,  it  is 
probably  silver,  the  same  aa  the  eachous  are  covered 
with,  and  some  pills.  3.  A  little  bensoline  will  ole%n 
the  type  of  a  typewriter,  and  is  better  than  ordinary  lye, 
aa  it  is  without  any  tendency  to  rust  anything.  Apply 
with  a  bmah.)— J.  T.  B.  (There  are  many  fllustrationa 
of  medical  coils  in  back  volumes.  Perhaps  that  given 
hi  the  No.  for  Sept.  18, 1889.  will  suit.)— B.  O.,  Finge. 
(Table-turning,  when  bonA.  fide,  is  probably  due  to  un- 
oonaeious  muscular  movements  on  the  part  of  the 
company.)— R.  P.  (Iron  borings  will  not  do  for  filtering. 
Spongy  iron  is  a  different  thiog  altogether.  A  good 
fflter  can  be  made  in  the  manner  desanoed  by  the  late 
Dr.  Outhrle :  a  large  flowerpot,  filled  with  bits  of  well- 
burned  brick,  over  which  the  water  is  allowed  to  trickle, 
after  soaking  the  flltOT  for  eome  hours  in  hot  water,  and 
allowingittodry.)— T.  W.  (Answered  recently.  Either 
draw  a  magnet  eeveral  times  over  it,  or  pass  the  bar 
through  a  coil  of  wire  while  a  strong  current  ia  flowing.) 
—J.  P.  (Most  of  the  publiahera  who  issue  technical 
works  havesudb  books  m  their  liste,  and  you  could  see 
them  at  most  of  the  free  librariee.)— J.  A.  R.  (If  the 
patent  is  made  out  in  your  name,  it  must  be  properly 
assigned  before  anyone  else  can  claim  it.  State  the 
facts  briefly,  but  clearly,  to  Mr.  Wetherfleld,  the  legal 
editor  of  the  Weekly  Timea  and  Seho,  3.  A  little  acetic 
or  nitric  add  in  the  paste  will  do  for  sticking  labels  on 
tin  goods.  8.  See  Hinte  above.)— Loins  BraxBaLBa. 
(The  subject  has  been  frequratly  discussed  in  our 
pages,  and  just  at  present  we  cannot  spare  any  more 
apace  for  it.  Very  much  information  can  be  obtained 
from  the  publications  of  the  Aeronautical  Society  of 
Oreat  Britain,  which  you  should  join.  Address,  F.  W. 
Breaiey,  Bsq.,  Maidenstone^Hill,  Blaekheath,  S.B.)— 
J.  F.  BaowB.  (Recipes  for  sealinflr-wax  of  various 
«olonTswere  given  in  the  number  for  Cot.  16,  188S. 
Perhapa,  however,  you  mean  bottle-wax.  That  is 
mainly  common  romn,  coloured  to  suit.  See  Hints 
above.)— W.  M.  (We  do  not  see  how  you  can  have 
your  collection  of  specimens  named  unless  you  send  it 
to  an  expert,  or  compare  the  specimens  with  thoee 
named  in  a  museum.  One  exista  in  Glasgow, 
we  think,  which  should  answer  the  purpose.)  — 
Photo.  (Opinions  differ  Some  prefer  a  thzee-wick, 
some  a  four-wick  lamp ;  but  the  beet  oil  in  probably 
good  kerosene  with  a  little  camphor  dissolved  in  it. 
3.  If  it  in  really  marble,  it  should  be  polished,  not 
robbed  down  with  sand  or  any  other  aDradtng  sub. 
stance.  If  ordinary  stone,  it  should  be  painted  if  it  ia 
liable  to  get  so  dirty.)— Viatob.  (You  do  not  specify 
the  page,  and  we  do  not  remember  the  work.    Ko 


doubt  Sunpkin,  Marshall,  and  Co.,  Stationers  Hall- 
oourt,  E.CC,  can  supply  it  if  it  is  in  existsnoe.)— 
H.  B.  E.  (The  oonstructian  of  coila  of  different  Idnds 
and  sizes  has  been  deseribed  many  timea.  See  the  in- 
dioea,  or  look  through  recent  numbers  in  this  volame. ) 
—A.  Z.  (The  baU  does  occasionaUy  f  aU.  but  it  is  kept 
up  bv  the  rotarv  movement  imparted  to  it  in  both  oases. 
See  the  back  volumes.  S.  Tables  of  squares,  cubes,  and 
roote  are  given  in  many  of  the  pooketbooks.)  — Stavb. 
(Ruled  with  a  braas  pen  having  the  requisite  namber  of 
niba.  Qet  a  list  from  Mr.  Jabes  Fmncis,  of  Rochford, 
Bssex.]— AiBO.  (Any  hard  wood— walnut,  mahogany, 
and  ebonv  are  the  most  oommon.)  — Tilbs.  (We  know 
of  no  suen  paper.  The  Building  News  gives  ocoasional 
Information  on  briok-makixig.  Write  Mr.  M.  Powis 
Bale,  Appold-etreet,  Finabury,  E.OL  He  mav  be  able 
to  indicate  books.  Other  query  next  week.)-J.  W. 
Dbab.  (We  know  of  no  aooh  Ubrur.)- Bbadvobd. 
(Bad  m^e,  we  expect:  better  ask  the  nkskers— if  you 
think  it  worth  wMe^  that  iB.)—B.  H.  (Not  BdJaon'a: 
but  yon  oan  make  and  nae  the  modified  form  described 
in  the  articles  refemd  to.)— A  Oobbtabt  Rbadbb.  (We 
cannot  say.  Better  adveitue  in  the  Addreas  Column.)— 
E.  Chapmab.  (Tou  could  probably  find  a  suitable 
** Arithmetic"  at  a  seoond-nand  book-stall;  but  any 
bookaell  er  can  show  such  works.) 


Health    'without    Physio.— People    frequentlj 

wonder  how  it  U  that  br  Mmply  wcarini;  one  of  tiarneaa'  BectropAthic 
Helta  dweaae  maj  be  rfrcetuuly  rxtenninatvd  from  the  aritrai.  >The 
marvellooa  euratin  poweri  of  thfai  nottine  and  conTenteat  Uleotric 
appliancfl  ara  folly  e xplainad  ia  an  intareatinf  illuatrated  medical 
work,  which  may  be  had  free  of  chargei,  together  with  book  of  taeti 
moniale,  either  permaally  or  by  letter,  on  application  to  the  Medical 
Battery  Company,  Limited,  U,  Osford-atrMt,  Xoadon,  W.  Alltiealth- 
•cekars  ehould  call  or  write  at  eaoe. 


CHESS. 

All  oommnnicationa  for  this  column  to  be  sent  to  the 
GHBas  Eorroa,  at  theofiOce,  8S2,  Btrand. 

PROBLSaC  ]C0GILXXXI.-By  W.  T.  Pibbob. 


IFMs.  [8  +  1 

Whita  to  play  and  mate  in  three  movea. 

BoLunoB  TO  1S79. 


Wkiu. 

1.  B  to  R  S. 

2.  Q,  K'.  B  «r  P  matea. 


BUUk, 
1.  B  or  R  moves. 


irOTIOBB  TO  OORRBBFONDIim. 

OonnierT  solutions  to  ISTO  by  James  Kiatmek,  T.  Gnest, 
and  W.  Jay ;  to  1278  by  Q.  OoUins,  W.  T.  Bayne,  W.  U 
MJutin,  Alex.  Anderson,  J.  Johnston,  T.  Quest,  and  W. 
Jay ;  to  1877  by  J.  Johnston. 

O.  GoLLors.— 1277  cannot  be  solved  by  B  to  B  sq. 

H.  P.  HoscBir.— No.  1  ia  good,  and  shall  appear.  Xo.  2 
is  rather  too  easy. 

T.  A.  Wallts.— 1277  cannot  be  aolved  by  1 B  to  K  6 ; 
Black's  reply  is  R  to  K  4  ch. 

OoaooBzoL a. —Solutions  may  be  sent  on  post-cards. 

T.  OtTRBT.— We  are  glad  yon  admire  1279.  The  idea  is 
not  original,  but  it  is  well  put  together. 

The  Solution  Tourney  terminated  with  Problem  No. 
1277.  The  following  is  the  score  list  in  order  of  morit  :— 
1,  John  Johnston  (60);  2,  T.  H.  Billington  and  W.  Jay 
(both  58) ;  4,  Biene,  R.  W.  HouBhton,  T.  (Heet.  and 
F.  H.  Quest  (all  6ftJ ;  8,  W.  T.  Hurley  (51) ;  9,  W.  L. 
lCartin(50). 

Too  many  mariEs  were  allotted  to  some  solvers  in  respect 
of  Probe.  1274  and  1276 ;  the  former  has  only  one  dual, 
and  the  latter  only  one  dual  and  one  triple.  In  the  above 
score  this  has  been  rectified. 

R  W.  Houghton  was  credited  wrongly  with  4  duals  to 
1276,  whereas  there  is  only  1  dual. 

*,*  Correspondents  are  requested  to  observe  change  of 
Chess  Editor's  address,  as  given  at  the  head  of  this 
oolumn. 


AooOBDiNO  to  Xa  Nature^  yolatiliaed  petroleum  is 
a  oonvenieat  motive  power  for  road  vehicles.  A 
four-wheel  open  oamage,  somewhat  like  a  Vio- 
toria,  cafrying  three  people,  has  made  acme  long 
irial  trips  from  Paria  with  voy  eatiafactory  results. 
The  arraogementa  are  described  aa  very  simple  and 
easily  under  control.  There  is  no  coating-up  or 
filliog  a  bofler  aa  with  a  stoam-engine,  and  do 
failure  of  eleotrio  storage ;  and  the  reserve  supply 
of  petroleum  ready  for  Yolatilisation  oan  ba  at  any 
time  readily  known  by  means  of  a  gauge. 


TBBK8   OF   BVB80RIPTI0I. 

PATABLB    IN    ADT^NCB. 

6«.  6d.  for  Six  Mottthi  and  111.  for  Twclw  Mentha,  Mi  flna  %»«■• 
part  of  the  Uail«d  KiBffdoa.  P»r  tha  Uaitc4  StofeM,  Da.,  ar  tQ. 
tee.  RoU;  to  Jtnme*  er  Balfiom.  ISa.,  er  Ifif.  Me.;  taladtaivfi 
Briadiu),  U«.  2d. :  te  Naw  Xaalasd,  the  CaM.  the  Wart  b^ 
Canada,  If  era  Scotia,  Natal,  er  aay  ef  the  A.uMUaa  CeleaiM,  U^ 


The  remltfawea  ihenld  be  made  by  Feet  OSoc  Order.   Baekt 

bera  eaaabt  be  acat  o«t  of  the  United  Cioffdem  by  the  ofllMri 
newspaper  pott,  bat  moat  be  remitted  for  at  the  rale  ef  Id.  mt\  to 
cover  axlrm  peetace. 

Meaen.  JAna  W.  Qvenr  aad  Co.,  of  094.  Cheetani-itrcet,  ?UI|. 
dalphia,  are  authoriMd  te  reeeire  aubeeripooaa  for  the  Daltad  SutN 
(br  the  BNOLI8H  MECHANIC,  at  the  rate  of  Sdet*.  SBo.  goU.  w 
Thirteen  ShUlinge  per  aaaam,  poet  fkoe.  The  eopiea  «ill  belbr«ftf<4irf 
direct  bT  mail  from  the  pabtlehiav  oBee  la  Leadea.  All  mbwio- 
tioaa  will  commeaea  with  Qic  aamber  fttat  ietaod  after  the  reeiiptef 
the  tvbecriptioa.  If  back  anmbere  are  repaired  to  eemplelCTeluBei, 
ther  malt  be  paid  for  at  the  rate  of  Sd.  each  copy,  te  cerer  esM 
poeta«e. 

Vole.  XXIV-  XXX..  XXXn..  XXXTTj,  XXXIXj  XL.,  XW, 
XLin.,  XltV..  XLV.,  XLVI.,  XLTIII ,  XLtX^  L,  L^ 
LU.,  aad  LUI.,  boaad  ia  eloth,  Te.  each.    Feet  fina,  1e.  M. 

AU  the  other  boand  ▼olameo  are  ont  of  print.  Sabeeriben  veiU 
do  well  te  order  rehimee  aa  aeon  aa  poeaible  after  the  eeadaeioa  ef 
each  half-yearly  volame  la  Pebmary  aad  Awpiat,  as  oab  a  U^M 
aamber  are  boaad  ap,  aad  theee  eooo  raa  oat  ef  prtai,  Meelef  »u 
back  namber*  can  be  had  elayly,  priee  Sd.  each,  thraafh  aay  baek- 
aeller  or  aewiaffent,  or  2|d.  eeeh,  poet  free  fkvm  the  eflae  (etaft 
index  nambere,  which  are  Sd.  each,  ar  poet  fkae,  a|d.) '  * 

ladeiee  to  Vol.  XLIX.,  aad  te  eabeeqoeat  vale.,  Sd.  eeeht  •*  FM 
free  S|d.    Caaea  for  biadiag,  la.  Sd.  eaek. 

BoUovray'e  PlllB  inoreaae  the  appetite^  ffiiatia* 

to  the  atomach,  aaeiat  difcatioa.  aad  impart  elaaticity  to  theeplaa. 
their  ea«rnc«  entera  the  ciroalatioa  wad  eacru  ila  eleeaaiet  ^o«n 
orer  every  onran.  Ia  the  lua^  they  elTeet  moat  atrikiac  ehafMi 
coavertiaK  the  impure  veaeae  into  pare  arterial  blood,  by  ebteft  tta 
whole  frame  ie  recruited. 


OUB  BXCEAVGX   OOLTOI. 

lUthmrf  fair  B9ehmiff§  IToiiees  it  3d.  far  ihijkil 
24  ifforif,  tmd  3d,  for  ev^iy  aucot§dm§  8  iportt. 

Wanted,  to  exchange  smsQ  Donkey  Pump,  with  fia. 

raa^  euitabla  for  amall  b«Uer,  tor  emalleat  fliae  iai^rater.— Fuel, 
Hamptoa  Wick. 

The  Ohenlea-etreet  Kxohange  olfers  bcstnlo* 

ia  caah  or  iaatrameata  for  acieatlAG  appliancee  aad  teola  of  all  kiaik 
—CkTiAm,  Chcniea-atreet. 

New  EdiflwanXiampv,  braae  holders,  switohei.  ftc, 

bouaht,  caah  or  eachaaice.— G.  Bowaox,  tS.  Praad-atraet,  Leedea.  w 


Telescope,  Xo'aatoxial.    6in.  apertnrs,  br  ftr 

Howard  Orab^fiader,  diver  eirelee,  driviac  dock,  peeitiea  cOek. 
alow  motioaa,  aix  eyepiecea,  iMamiaatiea,  miareaaeter,  pheCaaMtr. 
Eachaafe  offera.^Below. 

Teleeoope,  XQiiatorial,fiiB.  apertoxe,  bvOsikeof 

Torfc,  Aader,  priamatic,  tUamiaatioa, .  ailwr  cirelea.  elew  aaoei^ 
dririnitcloch,  five  eyepieeee,  aad  acoeaaoriee^  eomplete.  Bccbaei* 
ofFcra.— Below. 

Teleaoope,  BQuatorlal,  i^in.  aperture,  bv  Aim 

Clark,  eqoatorially  mouated  by  Cooke,  SaJer,  jcuaoietAl  tmm. 
veraiera.  aad  mietoecopeo,  alow  au>tioae,  faar  eyepieoea.  Bcekaajp 
oflbra.— Below. 

Telescope,  Equatorial,  6f  in.  reflector,  br  Ham 

aad  Thorathwaito,  Loadea,  hoar  and  de«linatM»  circle^  m* 
motioaa,  elampe,  flader,  aix  eyepteoea,  Beu-lowa,  aolar,  diaffeaa), sc- 
Below. 

Telescope,  8in.,  refkaotor,  Unlfller  Idorometef.  or 

Orubb  i  Wedge  Photometer,  by  HUicer.  8Ao  w-  Bleetrle  Haad  Laa^ 
two  Cameraa,  pair  Telephoace,  Aitronoeaical  Diacrama.— Baioe. 

ICioroBoope,  Binocular,  lanrs*  hy  pwn**^' ""if 

aiteeat  Inatrameat;  alae  MoaoeaTar  by  Powell  and  LcaUai.  B- 
chaBKO  offera.— Apply  Boa  10^  Poet  OBce,  Liveraedffe.    Llat  3  rtwapt. 

Self-acting  band  BoBoh  Drilling  Machine.  T|io. 

lathe,  7ft.  bed.  value  £30.  Waated.  Photmrrapbic  or  L"»al«fa  ft 
chanite.— HawaY  KtLauair,  WeetHooae,  Biehop  Auckland. 

Hot-watn  Kitchen  Boiler  for  flxing  in  ilivplsw, 

SaSdibeet  Boiler  PUte.  equal  aew.  Bke'ch.  Particu'afi  »l»^ 
Bxchaaicc.— W.  SMtTn,  Bilatoa-road,  Wolverhampton. 

Win  exohange  plated  Vawal  Telescope  for  good 

8extaBt,with  caehlf  reqairod.— Larcnaa,  Wiad-etreel.  Bwaajea. 

•OO  Organ  "PipeSt  powerful  flve<K5tave  Hanaonioa, 

3-etap  porUble  ditto,  for  aay  fcleatiflc  laatrumeata,  rh^af.-** 
C&PLATtt,  Science  Depot. 

Wanted,  Tricytsle  to  paai  STin.  doorway.    Oood  «- 

ehaaee  ia  Photo.  LeaMC,  Laa»eni  aad  Blidee.  Piotarea,  or  eejeno* 
Revolver.— LoivaoAiif  45,  Stroud  Greea-road,  S. 

Seven  yfara'  "Amateur  Work'*  oo«t  £8  «•  «J. 

Allc'vaa,  one  jear  bound.  What  offer*?— Do UBAax,  <*•»«*■•'••'• 
Ot.  Yarmouth. 

Printing  Press,  prints  9?n.  by  18in..  cost  «|J^2J? 

WW  to  owner.  Bachangc  to  value  of  lOe.— W.  Ooaxni,  !>«»"». 
Pillinff,  Garatang. 

Good  toned  VioUn,  with  bow   and  case  oompteje. 

Wi'l  ezehanee  for  anytbiaj  naeful.— S.  Milua,  60,  Wof<U»«»'» 
atrect.  Hove,  Brighton. 

8ft.  Steamer^  advertised  in  these  eolnmas  at  £S  K«< 

What  esc haaiie  ?—STT7AaT,  39,  Ruiaell  aquare,  W.C 

Wanted.  Neat  Electrio  Li^ht  Outfit  for  "how^ey* 

9(1.  by  4ft.  bv  :Jft.  Oood  eschaaa*.  See  notice  tricycle  waatto.- 
LoaaoaLB,  45,  Stroud  Green-road,  N. 

Wanted,  7-atrin»  Banjo,  or  Air  Otm  W»Ufi?».*Ji 
part  caah,  for  Bar stt  BiCTCLn.— A.  SaMaaaa,  PoitOSot*  W*um|*« 
Soneraet. 

60  Rood  I^antem:  Photographs,   win  'w;*2j 

them  for  other*,  or  for  microeeope  eUdea ;  or  oiTers.— &•  ».  raM*a» 
Pallargreen.  Limerick. 

Splendid  Calendar  Watch,  lever  action.  eoniP  w^T 

ttOB  balance,  centre  aeroade.  hall  markw!  eilrer  c««««»  P*'"*!jr!l  1 
•hnw*  day  of  week,  date  of  month,  Ac,  handaome  app-'ar» 

'ofv^  Above  and  Cash  for  i^rod  lAthe  « *;£j 

Tan  he  mtn.  by  appointment.— Aora  an*  i  a,  9,  Baekiaga*"-**^' 
Gt.  Portlaod-atreet,  London. 

One  volume  ••  Ghasateer  of  BcoUand.*'  ^ft.f*SI 

aad   iUubtratioa*.  coat  £],  and  one  powerfnl  *bockiat  V'^j.pj^ 
rwrulator   and   bichromate    battery,   and   ove   GrBil<»»*""  <-,,^ 
value  ina.    Ecchaaee  for  60  or  b%   Btoyele  or  Tricycle,  or  <» " 
jAMia  Sa4ar.  Saaquhar,  Daafrieaabire. 

Eight  vols.  "Bnfflish  Xeohanio,"  ^l^^wjS 

Vo*     *«  Amateur    Work^'    (old    aeri»*).      •  Mb»a«t  R««*  VJ^^- 
noDvine  Vtfw.    OiTen.— J  err  RST,    10,  Cr  ndloa-tt"***  »"    ^ 
to%a.  Mane  heater.  ^^ 

•  Medical  Induotion  OoU    n  flr*fc-^Vss  ^f;Si 

Ut.l'WmexchanRe  for  Air  Qui  or   f  aJel  BMia-.— '•"•^ 
Lilly- bank  Tottiactoa,  Bury. 
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LATEBWORK  FOB  AMATEinBUS.* 

IX. 

(ChnivMked  from  pag9  189.) 

Tumi&ff  oa  the  Dead- Centre  Lathe. 

SUPPOSE  an  amateur  turner  who  has 
obtained  a  dead-centre  lathe,  with  an 
iMortment  of  all  the  acceBsoriee  whioh  have 
been  indicated  in  the  preceding  papers,  but 
1^  bas  not  vet  had  any  practice.  He 
Bhoold  first  understand  that  it  will  be  use- 
less for  him  to  undertake  a  piece  of  work  of 
aay  kind  until  he  has  acc^uired — at  least,  to 
t  certain  extent — the  rudimentary  principles 
of  the  art.  In  aU  things  it  is  only  by  oyer- 
eoming,  in  some  way,  the  first  impediments 
that  aptitude  is  gamed  to  oyercome  those 
that  succeed. 

Thus  we  therefore  consider  the  method  of 
making  a  perfect  cylinder  to  be  the  greatest 
difficulty  to  oyercome  in  the  art  of  turning, 
ud  ako  to  be  an  indispensable  thing  to  learn, 
lod  it  is  with  this  that  we  deem  it  expedient  to 
ooQUiienoe. 

Tominff  the  Flain  Oyllnder. 

To  put  a  roughly  shaped  piece  of  wood  on 
the  lathe  and  make  a  cylinder  of  it,  as  ^own 
at  Fig.  117,  first  fix  the  left  hand  poj»pet  in 
tb  uot  of  the  bench  by  tightemng  the 
vedge  or  the  screw  whicn  binds  it.  The 
piece  is  taken,  and  on  each  end  of  it  is 
marked,  either  with  compasses  or  by  the  eye, 
a  point  exactly  in  the  centre.  This  point  is 
hollowed  to  about  lin.  deep  by  the  aid  of  a 
oentre-punch  made  for  tne  purpose,  and 
ground  sufficiently  acute.  A  orop  of  oliye- 
dl  ia  put  in  each  of  these  holes  made  by  the 
punch.  The  right-hand  poppet  is  brought 
up  to  a  position  sidted  to  ^e  length  of  the 
neoe,  and  when  this  is  found  to  be  suspended 
between  the  cone  points,  marked  P£*,  this 
poppet  is  fixed  as  firmly  as  the  other  one. 

iiter  hayine  tightened  up  the  cone  screw, 
viiich  passes  through  the  right-hand  poppet, 
t21  the  piece  does  not  shake  at  all,  place  the 
rait,  marked  B  B,  or  crossbar  (described  on 
P>417,  Vol.  LIU.)  at  about  an  inch  from 
the  exterior  surface  of  the  wood.  The  cord, 
famu  the  pole  or  from  the  bow,  which  is 
Attached  to  the  treadle,  is  made  to  wrap 
twice  roimd  the  work'  from  left  to  right,  so 
that  on  nressing  the  foot  upon  the  treadle, 
the  wood,  in  turning  by  the  rotary  motion 
gireu  to  it,  comes  towards  the  tool. 

After  being  assured,  by  a  few  strokes  of 
the  left  foot,  placed  near  the  middle  of  the 
tieodle  whilst  the  right  foot  remains  steadily 
fixed  on  the  ground,  that  the  cord  is  neither 
feo  taut  nor  too  sladc — which  may  be  known, 
ni  the  first  case,  if  too  great  an  effort  is 
ioq:Qired  to  bring  the  treadle  down  to  the 
ground,  and,  in  ue  second,  if  it  comes  down 
too  eaailv— take  a  gouge  (Fig.  106,  p.  188), 
>Qa  work  upon  the  piece  thus  mounted  to 
ijo^d  it,  holding  the  gouge  by  its  handle  in 
jha  right  hand,  and  using  the  fingers  of  the 
wit  hand  to  direct  its  action  on  the  piece.  It 
tt  oonyenient  to  make  the  first  cut  in  the 
^«jdby  glightly  inclining  the  cutting  edge 
Ji  the  tool,  because  it  cuts  much  better  m 
^  position.  It  should  not  be  applied 
^*wtly  towards  the  centre,  as  then  the 
CWge  would  only  scrape,  but  always  slightly 
•w?e  that  line.  By  tnis  means  the  pressure 
^wuttTinicated   to   the   tool   makes   it  cut 

?^P^ly,  which  may  be  shown  by  examining 

«•  wavings.    These  should  be  m  the  form 

JJthe  hollow  of  the  gouge,  and  of  uniform 

waeknees. 

•t'llffc?**^  'v  AovUenn"  is  mainly  adMted  Ctma 
J^;tiBTlomav,'»  liy  DeaoEBflanz :  bat  deletiMu  and 


Ml  ^  ^  ttnomu  and  eiEteaaive.    The  iUustraUona 
*J*».  tad  Xkt  treatiM  eatirelf  nmoddled. 

TOL.  UV.-Ko.  1802. 


When  it  is  understood  how  to  place  the 
tool  and  incline  it  suitably,  it  is  brought 
near  enough  to  touch  the  piece  of  wood  to 
be  operated  upon.  Then  the  treadle  will  be 
worked  until  at  that  point  the  piece  is 
"  true."  This  word  is  used  amongst  turners 
to  signify  that  the  tool  touches  at  eyery 
point  when  the  work  reyolyes,  which  proyes 
it  to  be  round.  When  it  is  true,  slightly 
withdraw  the  tool,  and  place  it  upon  the  side 
of  the  kind  of  grooye  just  hollowed  out.  If 
it  is  on  left  side,  marked  A,  Fig.  117,  the 

fouge  must  be  sliehty  reyolyed,  so  that  the 
olio w  part  faces  tnegrooye  already  made. 

Besides  this  moyement,  the  attention  of 
beginners  is  called  to  this  demonstration, 
because  it  is  of  the  first  importance;  and 
here  is  the  ticklish  point;  besides  this 
rotary  moyement,  I  say,  the  gouge  must 
also  haye  a  manipulation  peculiar  to  the 
case.  By  drawing  the  rignt  hand,  which 
holds  the  gouge-handle,  slightly  towards  the 
left  elbow,  the  shaying  wiU  bie  driyen  into 
the  hollow  G,  Fig.  117,  and  the  right  side  of 
the  gouge  does  the  cutting.  This  position 
must  be  maintained  imtil  at  this  new  point 
equal  truth  is  attained ;  the  hollow  will  then 
be  found  to  be  enlarged  by  this  new  path  of 
the  tool.  The  same  operations  will  •  be 
repeated  as  long  as  the  truing  process  from 
right  to  left,  as  far  as  the  left  end  of  the 
piece. 

When  it  is  wished  to  work  from  left  to 
right,  the  same  process  will  be  gone  through 
in  the  inyerse  direction.  That  is  to  say  that 
after  the  first  stroke  of  the  tool,  and  when 
the  work  is  true  at  one  point,  the  tool  will  be 
withdrawn  ^ghUy,  as  m  the  first  case,  and 
it  will  be  applied  upon  the  right  side  of  the 
hollow  B,  Fig.  117,  at  fully  one-twelfth  of  an 
inch  from  the  point  at  wnich  the  slope  com- 
mences. The  gouge  wiU  be  slightly  reyolyed 
so  that  its  hollow  is  towards  the  left  of  the 
turner,  then  drawing  the  right  hand  towards 
the  workman's  right,  so  that  the  tool  cutting 
with  its  left  side  driyes  the  shaying  to  the 
left.  Continue  working  in  this  direction  till 
the  rieht  hand  end  is  reached,  as  was  done 
on  the  left  side.  Only  a  full  twelfth  of  an 
inch  thickness  of  wood  will  be  taken  off  at 
each  fresh  stroke  of  the  tool,  and  care  will 
be  taken  to  withdraw  it  each  time  truth  is 
attained. 

The  motiye  for  acting  in  this  way  is  easUy 
understood.  If,  after  making  the  first  hollow 
in  the  middle  of  the  cylinder,  it  is  wished  to 
cut  towards  the  left,  and  that  for  this  purpose 
the  wood  be  worked  upon  in  the  thickness 
of  the  left  slope ;  then,  in  withdrawing  the 
handle  towaros  the  right,  the  grain  of  the 
wood  would  be  raised  up,  and  the  tool  would 
dig  into  it  deeply,  it  would  scrape  and  tear, 
but  would  not  cut.  Whereas,  by  following 
the  method  just  indicated,  the  grain  is  laid 
instead  of  being  raised,  and  the  tool  can  not 
dig  in  deeper  than  is  desired. 

If  the  piece  proposed  to  be  turned  had  not 
been  nicely  prepared,  and  there  was  found 
to  be  much  wood  to  be  remoyed  at  certain 
parts,  before  getting  it  round,  it  mieht 
happen  that  the  gouge,  being  compelled  to 
enter  too  deeply,  will  bind  against  the  sides 
of  the  groove.  In  this  case  the  passage  is 
widened  by  giving  a  few  strokes  of  the  tool 
to  right  and  to  left,  at  the  same  time,  as 
stat^  above,  turning  the  hollow  side  of  the 
gouge  towards  the  groove  already  turned, 
and  always  driving  the  shavings  into  the 
part  already  hollowed. 

Many  turners,  in  roughing  out  their  wood 
on  the  lathe,  content  themselves  by  making 
plain  grooves,  one  beside  the  others,  without 
mdimng  the  tool.  This  method  is  bad :  the 
work  is  much  less  expeditious  when  it  is 
followed ;  the  grooves  left  in  the  wood  are 
much  deeper,  and  in  following  them  there  is 
a  risk  of  oiminishing  the  cylinder  too  much. 
A  single  groove  deeper  than  the  others 
necessitates  reducing  the  wood  its  whole 
length  in  order  to  obliterate  it.  The  gouge 
is  Qie  most  commonly  used  tool;  practice 


will  teach  beginners  how  to  use  this  tool  for 
smoothing  the  ends  of  a  pieoe  mounted  on  the 
lathe. 

Foflition  for  Outtinff  Tools. 

To  properly  understand  the  degree  of  in- 
clination which  the  tool  should  have  so  that 
it  may  cut  perfectly,  the  work  on  whidi  it 
acts  should  be  considered,  as  a  circle  crossed 
by  two  lines  formed  by  oontinuationB  of  the 
bevels  of  the  gouge.  Thus  oomsidered,  it 
will  be  easily  understood  that  if  the  tooFs 
edge  A  OB,  Fig.  118,  is  presented  straight 
at  the  centre,  it  tends  to  penetrate  one  beyel 
by  the  line  A  A,  whilst  the  other  tends  in 
the  direction  B  B,  cutting  off  a  portion  of  the 
circle,  the  ereatest  thickness  of  which  should 
equal  the  tnickness  of  the  shaying.  In  faot^ 
if  the  rotary  motion  ceased,  and  the  impulse 
given  to  the  tool  were  continued  with 
sufficient  force,  the  shaving  cut  off  would 
present  the  form  of  an  arc,  of  which  the  Una 
B  B  would  be  the  chord. 

This  principle  fixed,  the  beginner  may 
himself  calculate  what  inclination  he  should 
give  his  tool.  Examination  of  the  bevel 
&ould  decide  it.  Suppose  this  cutting-edge 
formed  an  angle  of  30%  and,  presented 
straight  at  the  centre  of  the  worx— thatis 
to  say,  so  that  the  face  of  the  tool,  line  A  A, 
Fig.  118,  passes  through  the  centre  of  the 
work,  and  that  the  line  BB,  representing 
the  bevel,  divides  the  drde  at  one-fourth  of 
its  diuneter.  The  tool  cannot  out  in  this 
position — ^it  will  only  scrape ;  because,  sup- 
posing a  force  sufficiently  strong  to  cause  it 
to  cut,  it  would  take  off  three-quarters  of 
the  work  at  the  first  turn.  Because  it  must 
not  be  thought  that  the  cutting-edge  would 
follow  the  Ime  B  B  circularly,  out  the  inter- 
mediate line  CC,  being  impelled  towards 
this  durection  by  tiie  equal  force  on  each  of 
its  sides. 

To  take  off  shavings  of  only  one -twelfth 
of  an  inch  thick — a  usual  limit — ^the  tool 
should  be  inclined  so  that  the  straight  line 
A  A,  the  face  of  the  tool,  passes  through  the 
line  B  B.  In  this  manner  the  angle  described 
by  the  beyel  will  make  an  angle  of  60^  with 
the  primitive  line  A  A;  but  the  line  DD, 
whicn  forms  the  angle,  being  itself  the  chord 
of  an  arc  too  large  for  half  its  height  to  be 
but  one-twelfth  of  an  inch  thick,  a  Ime,  EE, 
is  drawn  parallel  to  the  line  BB,  and 
separated  m>m  it  by  one-ninth  of  the 
Quadrant  of  the  circle  marked  in  Boman 
ngures.  The  blade  of  the  tool  inclined  at 
30**,  as  has  just  been  said,  is  placed  at  the 
point  F  where  the  line  E  E  cuts  the  circum- 
ference. Half  the  height  of  the  arc,  of  which 
the  line  H  H  will  be  the  chord,  will  be  the 
thickness  which  the  shaving  should  haye. 
Now  'ihQ  tool,  by  the  combined  force  of  its 
beyels  will  follow,  by  a  path  which  the  rotary 
motion  renders  circular,  the  line  K  K  inter- 
mediate in  the  height  of  the  arc,  HH  YL, 
then  the  material  will  be  cut  properly.  Thus 
the  exterior  angle  E  H,  abuttmg  at  tne  point 
F,  will  indicate  the  bevel  of  the  tool  and  the 
place  where  it  should  be  placed. 

Beginners,  who  do  not  wish  to  wait  till 
some  workman  slowly  teaches  them  what  a 
long  apprenticeship  has  taught  him,  will  do 
well,  to  redraw  Fig.  1 18.  It  will  serve  to 
determine  the  amount  of  inclination  to  be 
given  to  tiie  tool,  and  the  height  it  should  be 
placed  above  the  horiEontal  central  line.  It 
will  be  easy  for  them  to  see  that  elevating 
the  tool  above  the  ninth  of  the  quadrant  wiU 
produce  the  same  effect  as  if  the  blade  of  the 
tool  is  brought  towards  the  horizontal  line. 
At  the  end  of  a  day  or  two  they  will  be 
accustomed  to  see  at  the  first  glance  which 
is  the  point  where  tke  tool  should  be  placed, 
and  the  ease  or  difficulty  with  which  the 
wood  is  cut  will  indicate  if  the  beyel  differs 
from  tke  angle  of  60*  at  which  it  should  be 
applied  to  the  work.  At  an  angle  of  59"  it 
will  be  harder  work,  and  at  61°  it  will  not 
cut  off  so  much  wood.  They  will  see  that 
the  wood  may  be  cut  at  all  points  on  ita 
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dioiimf  ereaoe,  Mscordiog  to  the  my  in  wliioh 
tha  tool  u  iaolmod,  and  that  the  point  where 
the  inoUnation  ie  e«sieet  for  the  h&nd  is  at  P. 
Alto  that  tMa  depeada  upon  the  degree  of 

Soximit^  of  the  ro«t,  for  if  the  raat  oannot 
brought  dose  to  the  vork  it  mart  he 
opeiAted  upon  much  higher  up,  beoaose,  is 
this  oaae,  so  much  inclination  cannot  be  giren 
to  the  tool. 


Tiunlsc  the  Bnd*  at  a  OyUndor. 
Workmen  vho  aie  not  very  dextennia  nse 
the  chisel  for  this  operation,  but  it  is  not 
done  so  well,  and  the  wood  ia  not  cat  so 
cleanly  as  with  the  gouge.  To  asairt 
beginnere  it  should  be  stated  that  the 
manner  of  working  ie  as  nearly  as  possible 
the  same  as  that  previously  indicated  for 
cutting  from  the  nght  and  from  the  left. 
Tory  oommonly  the  right  end  of  the  work  is 
first  smoothed.  With  this  object  it  is  out 
aquarelf  with  the  groove  of  the  gouge  turned 
towards  the  coca  point.  When  a  true  ring 
outs  sway  the  unevenneaa  of  the  wood  and 
shows  what  murt  be  taken  oS,  the  right  band 
holdiDg  l^e  handle  ia  withdrawn  towards  the 

3ht,  and  it  is  elevated  so  aa  to  direct  the 
■e  of  thftgoage  towards  the  centra  of  the 
cylinder.  Thia  method  of  cnttiiis  presents 
some  difficulties,  as  the  gouee  is  uien  liable 
to  run  on  the  work  and  apoil  it.  The  right 
aide  and  the  end  of  the  cutting  edge  must 
alone  operate,  aa  will  be  further  explained  in 
*'■"  — *— ' — u  turning  on  the  running  man- 


the  article  o 
drd. 


If  it  were  not  for  fear  of  tiring  readen,  a 
geometrical  explanation  would  be  given  of 
ue  angle  then  formed  by  the  bevel  with  the 
pieoe  it  outs.  But  not  wishing  to  ent«r  upon 
long  details  which  would  be,  in  a  great  part, 
a  repetition  of  the  demonstration  already 
made,  they  are  invited  to  meditate  upon  this 
particular  method  of  dividing  material. 
This  point  will  be  retamed  to  when  speak- 
ing ot  the  method  of  turning  on  the  running 
mandrel  lathe. 

It  will  be  explained  shortly  how  this 
operation  is  done  much  more  easily  with  the 
turner's  chisel,  so  that  beginners  can  at  any 
time  use  this  method  whilst  waiting  for  more 
praotioe  and  greater  skill  to  allow  them  to 
use  the  gouge. 

Smoothlnv  tbs  Oyllndar. 
When  the  cylinder  is  sufficiently  prepared 
with  the  gouge,  which  is  aaoertamed  by 
means  ot  Uie  ordinary  calipere,  Fig.  119,  oi 
by  the  double-ended  calipers,  Fig.  120,  or 
even  by  the  eye.  If  it  is  found  that  no  tiaoe 
is  left  on  the  aurfsoe  of  the  roughing-out 
cuts,  made  on  the  log  with  the  plane  or  the 
draw-knife,  the  small  ridges  between  the 
grtHJTes  will  be  out  away,  always  using  the 
gouge  and  light  strokes.  Thus  the  siutace 
will  be  made  almost  smooth,  leaving  only 


err  small  rideea  which  are  inevitable  owing 
)  the  shape  of  the  gouge ;  then  the  turner's 
bisel  will  be  brought  into  use — this  too! 
[Fig.  107,  page  1S8)  is  a  mort  difficult  one  to 

manipulate. 

Some  people  use  chisels  ground  squarely 
.  1  the  end  tor  smoothing.  But,  aa  in  tam- 
ing, the  surface  ot  the  wood  camiot  be 
operated  upon  from  the  front — that  is  to 
say,  parallel  with  its  length,  and  the  bevel 
must  be  presented  obliquely  to  the  axis  ot 
the  pieoe  being  turned.  We  maintain  that 
this  method  ot  grinding  the  chisel  is  as  in- 
correct as  it  is  inconvenient.  Founding  oor 
opinion  on  this  subject  on  the  practice  ot  the 
majority  ot  tumere  and  on  our  own  experi- 
ence, we  say  that  the  best  way  ia  to  use 
chisels  ground  obliquely,  because  it  ie  only 
necessary  to  present  them  perpendicularly  to 
the  wood  for  the  bevel  to  be  is  an  obbque 

There  are  several  reasons  for  cutting  the 
wood  obliquely  to  its  grain,  and  not  parallel ; 
firstly,  because  wood  out  in  the  nrat  way 
oSen  lees  resistance,  and  the  pores  are  found 
lying  on  the  wood  itself ;  seoondlv,  for  the 
reason  that  only  the  middle  of  tAS  cutting 
edge  should  be  employed  tor  cutting  wood. 
Supposing  the  piece  to  have  been  already 
properly  nnighea  out  cylindrical,  the  part  of 
the  bevel  vMoh  does  not  out  beara  upon  a 
perfect  are,  and  does  not  allow  the  tool  t^i  out 
otherwise  than  following  the  direction  in 
which  it  is  ^:uided  by  that  part  ot  the 
cylinder  on  which  it  reata. 

The  chisel  is  held  by  the  handle  in  the 
ight  hand,  and  its  action  is  directed  by  the 
fingers  of  tlie  left  hand,  taking  care  not  to 
incline  the  tool  too  much.  Becaoae  in  this 
case,  instead  of  smoothing  the  cvlinder,  only 
a  series  of  grooves  will  be  maoa  which  are 
apparent  to  the  eye,  and  which  it  is  very 
difficult  to  efface  afterwards.  Moreover, 
when  smoothing  a  cylinder,  the  chisel  most 
slide  parallel  lengthways  of  the  work,  and 
the  movement  should  bo  as  re^;ular  as  pos- 
sible, without  either  pause  or  jerk,  so  that 
each  new  application  of  the  tool  cannot  be 
seen.  This  operation  is  very  delicate,  and 
beginnera  cannot  be  too  strongly  recom- 
mended to  praotiae  it  as  often  as  possible  as 
the  best  method  ot  acquiring  precision  of 

In  this  operation  there  ia  nothing  to  fear 
from  the  lower  angle  of  the  bevel,  bat 
not  so  with  the  upper  angle.  The  beginner, 
unpractised  in  holdiog  the    tool,  does  not 

SBFoeive  the  tendency  which  this  has  to 
ascend.  Thus,  it  the  hand  does  not  keep 
it  up  to  its  natural  position,  whi<^  is,  as 
already  stated,  to  cut  with  its  middle,  the 
upper  angle,  in  descending  belew  the  centra 
of  the  work,  will  hook  into  the  wood,  pene- 
trate deeply,  and  irrevocably  spoil  the  sur- 


taoe  of  the  cylinder.    This  accidentia  ottudly 
called  a  "  niaster  atroke." 

When  a  cylinder  has  been  turned  pasnbly 
true,  the  fingers  shoold  be  passed  roond  it 
moved  frem  end  to  end :  hollows  that 
escape  the  eye  can  thus  be  felt.  Howent 
akilral  one's  hand  may  be,  a  haod-tumsd 
cylinder  ia  never  perfectly  round ;  for,  be- 
sides the  uDskiltulneHa  ot  the  turner,  the 
lequal  density  of  the  wood,  espedBlly  if  it 
quartered,  is  as  insurmountable  hindiaiiae 
to  making  it  perfectly  round.  To  make  sure, 
take  a  well-ground  point  tool.  Fig.  Ill,  . 
p.  IBS,  and  hold  it  to  tiie  aurfaoe  ot  ths 
cylinder,  barely  touching ;  the  point  ot  the 
tool  will  be  seen  to  touoh  the  wood  at  all  the 
high  plaoes,  and  not  at  the  hollows.  ^dIms 
the  hand  is  well  practised  and  steady,  it  is 
almost  impoaaible  to  correct  with  the  tuner'* 
chisel  the  imperfectiona  noticed.  The  but 
way  is  to  take  the  gouge  and  cut  away  cnlj 
that  wood  whioh  eioeeds  the  perfect  rouoo, 
leaving  the  remainder  untouched;  thea  the 
chisel  la  again  taken,  and  an  eflort  is  mads 
to  improve  this  time  upon  the  preceding.  In 
this  wav,  in  a  abort  tune,  pariection  will  lie 

It  is  easily  seen  that  by  this  proceeding  t]i» 
diameter  of  the  wood  is  continually  dimin- 
ished, and,  if  a  definite  measure  had  been 
a  it  would  be  already  under  sise.  For 
-^^^  reason  work  should  nevar  be  under- 
taken in  costly  woods  until  certain  control  of 
the  hand  is  attained. 

The  difficulty  of  taming  a  cylinder  true  is 
not  the  only  one  which  may  be  met  with. 
There  is  another  not  less  important :  it  » 
that  ot  keeping  the  same  diameter  from  end 
to  end,  especially  when  it  ia  a  queation  of 
mathunabcal  aoouracy  exacted  in  certain 
works,  as  in  the  necks  of  needle  cases  tor 
exam^.  It  is  possible  to  be  miataksnia 
measuring,  aoooiding  as  the  callipers  have 
more  or  less  tightly  pressed  the  part  *1>^ 
they  have  been  applied.  Great  can  man 
consequently  be  exercised  when  meaiuring 
not  to  set  the  calipere  too  closely ;  but,  on  ths 
contrary,  to  fix  them  in  such  away  thattbey 
slidB  over  the  work  wiUiout  any  shake  *s 
well  as  without  any  ^htnees,  wnich  might 
sllow  an  imperceptible  widening  in  passing 
from  a  port  that  is  rather  scant  to  a  psrt 
that  is  sBghUy  large.  If  the  happy  '^f^^ 
is  observed  in  the  application  ol  th» 
calipen  to  the  pieoe  to  be  meaaored,  and  u 
the  *»lipere  pass  from  one  end  to  the  other 
without  shaking  or  binding,  it  proves  that  ths 
cylinder  is  uniform  throughout. 

Tumlnr  the  OyUndcr  Bnds. 

The  operetion  which  remains  to  be  dsns  ti> 
the  cylinder  conaists  in  cutting  the  two  ends 
at  right  angles ;  but  thia  oannot  be  done  Wl 
a  mastership  has  been  acquired  over  the 
ohiseL    Some  workmen  use  for  this  pnrpoie 
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(be  tn^le  of  the  eingle  beTellad  ohiael  or  of 
At  pout  tool ;  but  this  method  proTOH  a 
mnt  of  skill  on  the  port  of  the  person  who 
(uea  it.  It  has  the  disadvantage  of  loaTiug 
fortaMS  not  natunllf  polished,  oa  tliese  tools, 
u  hu  been  said,  scrape  rather  than  out. 

It  is,  therefore,  much  better  to  cut  the 
vsia  with  Uie  top  angle  of  the  chiMl.  i'irst 
hollowing  a  shallow  circle,  next  turning  the 
tfxd  on  its  side  to  form  a  chamfer,  w^ch, 
itutins  from  the  end  of  the  ojlinder,  joins 
the  cinle  which  has  been  first  h()llowed.  The 
drde  and  the  chamfer  are  Buooesairelf 
worked,  and  in  this  way,  by  properly  direct- 
ing the  tool,  the  centre  of  the  wood  ia  reached 
ptnsndionlarlT,  learing  a  aorfiuw  clean,  flat, 
and  almost  poliahed. 

Tools  tot  Oallperiac. 
As  these  have  been  mentioned  in  the  prs- 
Mding  paragraphs,  it  is  as  well  to  describe 
them  here,  espedaUy  as  their  use  ia  indis- 
pnuable  in  the  work  next  to  be  described. 
Pig.  U9  shows  the  ordinary  form  of  calipers, 
viiich  ate  adapted  for  measuring  both  ex- 
ternal and  internal  diameten.  Fig.  120 
^ws  the  double-ended,  or  figure-of-S 
ctlipera,  now  seldom  used.  Fig,  121  shows 
tha  m-and-oat  caliperH,  sometimes  called  the 
danoing-maater.  The  two  latter  should  not 
ba  bon^t  witliout  dose  examination. '  When 
thtea  oklipers  are  very  true  they  are  of  great 
nine,  but  as  their  adjustment  is  a  long, 
diffloilt,  and  exadane  cq»eiation,  it  often 
b^pooB  that  those  which  are  du^layed  ia 
tta  tool-ihops  are  dofeotiTe,  merely  wasters, 
vfaidi  never  render  satisfactcry  duty. 
BMdera  should,  therefore,  be  made  ao- 
quinted  with  ttie  method  of  verifying  tlieir 
teenntcr. 

The  fignre  of-S  calipers  is  spedallv  de- 
TDt«d  to  the  measQiement  of  thiekness. 
Whan  blowing  a  globular  vase  it  would 
Im  imposnble  to  be  assured  that  the  interior 
mitiTely  conforms  to  the  exteiior  without 
the  hdp  of  these  calipera.  When  accurate, 
tW  alao  sem  to  indicate  how  much  mate- 
(i*I  ia  left,  and  then  there  is  no  risk  of 
Imalang  throng  the  wall  of  the  vaae  in 
Mitiniung  the  nollowing ;  for  this  teason, 
lif  many  people,  they  are  called  thickness 
ctlipBii,  In  order  toat  they  may  conve- 
mratly  fulfil  this  purpose,  the  opening  of  the 
<B»  0  must  be  an  exact  repetition  <A  fhe 
other.  That  is  to  sa^,  when  it  ia  used  to 
luaanra  a  thickness  this  must  be  faitfainlly 
Aawh  by  the  opening  of  the  other  0. 
,  hi  testing  the  figure-of-S  calipera,  when 
btifing  them,  the  first  thing  is  to  open 
them  entirely  ao  as  to  change  ends ;  if  the 
piiita  meet  equally  after  this  teat,  it  is  good 
pMomptive  evideooe.  Next,  with  the  oidi- 
WT  oalimiB,  meosore  the  length  of  the 
vi  tram  the  osntre  washer ;  they  should  be 
d«qul  diameter.  Finally,  take  a  vyliadri- 
<^^ieee  and  tecrt  it  with  each  eoa  of  fhe 
<;^«n  alternately;  if  it  does  not  bind 
fa|Gte  at  one  end  than  at  the  other,  it  ia  a 
{not  that  these  are  true. 

Ste  in-and-out  calipers,  or  dancing 
•Mftw,  an  even  more  useful  for  the  running 
Undial  lathe  than  for  the  dead-oentre 
*»■  In  (Oder  to  be  accurate  at  every 
«^M  of  i^Mning,  the  separation  between 
B*  nurcd  hmbe  must  be  an  exact  repetition 
V  the  distance  between  the  points  of  the 
W*aijyt-like  projections,  A  A,  Fig.  121. 
^T^'fr  1^  aoouraCT  of  theaa  calipera, 
■wet  s  noall  box  which  closes  rather  atiffly, 
"JWoia  the  neck  with  the  carved  enda  of 
»«  aUipera,  and,  if  exact,  the  feet  wiU 
<Wm  ths  cap  and  bind  aliBhtly.  The  dancing 
"*•'*''  ia  a  very  useful  cuipera  for  chucking 
'^  va  nmning  mandrel  lathe,  and  generally 
oases    where    an   exact   fitting   is 

(Tb   t*  OTMfHMMJ.) 


■honld  prove  inatractiva  and  entertaining, 
Optimus  Projector  tor  iketchiilg.  Any  tianB' 
parent  photonapb  ot  »ketoh  imerted  in  uia  itage 
IB  projected  by  meana  of  a  mirror  on  to  ■  sheet 
of  paper  placed  below,  ao  that  viewa  or  difficnlt 


eaaily  aketohed  by  ttadng  over  the  image 
thereon.  Thia  may  be  ledaced,  aoluged,  oi 
copied  the  same  mm  as  Uie  original,  and  ^e  pro. 
jector  ia  eanly. detachable,  so  uiat  the  inatmment 
can  be  oaad  as  an  ordinary  masio  lantern. 

The  next  ia  an  ImproTed  Oairiar  Block, 
which  entirely  preventa  any  dirtying  of  the  sur- 
face of  the  alide  by  contact  with  the  flngen,  the 
rsmoT*!  of  the  alioe  being  aocompliahed  ^  ^Baa- 
ing the  leTer  pin,  when  the  ahde  can  be  lifted 
out  by  ita  edgea,  aa  ahown  ia  the  aooompanylng 


eat.    Another  naafnl  oonbrivanca  ta  a  lamp-wick 
'hich,  althona;h  prinuily  Intern 


bimmir.  which,  althonj;h  primarily  Intenoed 
trimming  the  wicka 


tnmmiDg  the  wicka  of  lunpa  for  tdiotogn^thia 
and  optical  work,  will  be  fonnd  of  mDoh  con- 
venience to  all  who  naa  oil  lamps  for  illnminatlon, 
le  inauring  a  clear  flame  and  freedom  from 
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easily  eiolnded  fiom  beneath  the  drcalat  ootbt- 
claaa.  If  the  student  ao  desiraa,  in  place  of  flzing 
hia  corer-gUaa  with  siie  and  vainlah,  he  may 
employ  paper  f«r  the  purpoae  by  corering  the 
whole  i^Sde,  with  the  azceptiiin  of  the  puiion 
carrying  the  object.  Theoe  papen  may  be  pnr- 
choaed  at  the  optitdan's,    ready  punched  and 


iptabla  to  the  atadent.  Very  little  appa' 
ratna  ia  neoeaaary — merely  a  apirit-lamp,  ahpe 
r-gUaaea,   ethd,  apint  of    torpentine,  ftc. 


leather,  drop,  by 

or  apiiit  of  tnrpentini 


»Hrire4. 


URTB&H  ACCESSORIES. 
IjSE  m  two  noreltiea  areintcoduoed  by  Ueaats. 
2^  "erkeo.  Son,  and  Rayment,  in  oonneotioa 
■"atUntetn.    TheBrat,  which  iauaeful,  ani 


piece    of  ohamoia 
la  of  a  pipette,  a  little  oil 
on  to  Uie  alide  aa  near  the 
.    ,  Then  place   upon  it  the 

object  to  be  mounted,  and  wUh  a  needle  turn  it 
carefully  ovar  aeveial  time  that  every  part  of  it 
may  become  aatoiated  with  the  ayirit.  This  will 
render  the  object,  if  of  vegetable  origin,  and 
opaque,  peifactly  dear  and  tnnaparant.  We 
then  hold  the  atide  a  little  above  the  flame  of  the 
apirit-lamp  and  gently  warm  It,  and  again 
haTing  recouree  to  a  pipette,  place  upon  the  object 
n  drop  of  the  prepared  Canada  balsam ;  again  tan 
the  object  over  aeveral  timea,  sai  place  upon  it  a 
cover-glaaa,  and  proH  firmly  but  gently  dowo ; 
thia  will  cause  a  portion  of  the  balsam  to  exude. 
Now  if  we  take  another  alip  and  plaoe  it  upon 
the  cover-glasa,  and  fix  by  meaoa  of  clipa  flrmly 
together,  we  ahall  find  the  obiact  well  compreaaed, 
the  excesa  of  balaam  preaaed  out,  and  the  cover- 
gUaa  well  dowu  upon  Uie  object  After  about  two 
hours,  remore  the  clipa  and  the  upper  glaaa 
slip,  which  vaa  merely  employed  to  obtain  even 
preeenre.  Qold-aize  the  edges  of  the  corar-glasa 
to  the  alip,  and  then  flniah  ofl  nicely  with  the 
aaphalte  TamiBh  aa  before  deacribed. 

The  turn-table  will  be  found  a  vary  convenient 
inatrument  tor  inauring  the  regularity  of  tba 
circle  around  the  covei-gloaa,  and  if  the  vainiah 
be  put  on  smoothly  and  with  care,  givea  the  elide 
a  vell-fuvoiired  appearance.  Same  micioscopista 
prefer  the  sqiure  cover-glaaaea  ;  but  to  my  mind 
the  circular  am  better,  not  only  because  there 
are  no  comera  fat  excess  of  balaum  to  adhere  to, 
but  alao  from  the  fact  that  air-bubblea  ate  more 


IClsroaoopB  Under  Ball  Olaas. 

gummed,  very  cheaply;  but  if  the  puna  be 
studied,  ordinary  paper  will  answer  the  pnrpoae, 
the  holea  being  nuide  with  a  nm>wad  pnnch- 

The  student  ahoold  in  all  casea  name  the 
object  and  affix  the  date  and  medium  employed 
for  mounting  either  at  one  or  the  other  eoA  of  the 
alide.  In  a  rery  short  time  he  will  And  him- 
aelf  poaaeaaed  of  quite  a  nice  cdlection  if  ha  pre- 
parea  a  typical  alide  of  each  cell,  vessel,  or  strao- 


tore  hitherto  daaciibed.  A  word  or  two  with 
refetence  to  mounting  in  media  ia  now  neoas- 
«Liy.  There  are  seveml  methoda  in  common  naa, 
'^ne  of  wUch  ta  that  of  a  aooken  cell,  niade  by 
ooopiag  oat  a  portion  of  the  atide  itself.  Another 
plan  ia  that  of  ths  "baiU>np"  cell:  tMa  iamade 
by  atickinff  firmly  on  the  gfaas  alip,  evenly  and 
wall-oat  ^eoea  of  glaaa  In  anch  a  manner  that, 
it  were,    a  little  tank,  impstviooa  to  the 


^ 


w\ 


gloe^"  or,  better  still,  a  solution  of  isinglist  in 
glacial  acetic  acid :  this  makea  a  cement  ao  atrong 
that  if  tha  tubing  ia  evenly  cat  and  ground,  there 
is  very  little  chance  of  the  media  aiphing 
through,  aa  we  ftequenUy  flad  ia  the  caae  wil£ 
other  cements. 
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Some  microsoopiflts  prefer  to  build  their  ceUa 
with  ordinary  cement  by  merely  drawing  a  circle, 
■qnare,  orofal  upon  the  ilide,  permitting  it  to 
remain  until  quite  ^,  and  re^tin^  the  proceaa 
until  a  wall  of  sufficient  depth  is  obtamed.  liany 
are  the  devices  which  will  suggest  themselves  to 
the  student,  and  in  every  case  he  should  carry 
the  idea  out,  as  every  microscopist  has  special 
piactical  methods  of  his  own,  and  is  generally 
more  adept  with  these  methods  than  those  sug- 
gested by  others.  After  having  succeeded  in 
making  tne  cell,  the  method  of  filling  is  simple ; 
it  consists  in  pouring  the  mounting  medium  mto 
the  cell  until  quite  full  to  ovenlowing,  then 
cautiously  place  the  object  Into  this,  turning  it 
over  sevoral  times  with  a  needle,  that  any  con- 
tained air  may  be  relieved  and  rise  to  the  surface. 
Then  place  on  a  cover-glass,  and  leave  it  in  this 
position  for  a  few  hours,  to  permit  any  further 
air-bubbles  to  rise ;  then  cement  with  gold  size 
and  asphalte  as  usuaL  It  is  imperative  that  air- 
bubbles  be  entirely  excluded,  or  the  beauty  of 
the  object  wiU  be  spoiled. 

If  the  student  prefers  to  purchase  his  cells,  he 
can  obtain  them  reasonably  from  Uie  optician ; 
but  to  be  able  to  relv  upon  oneself  is  important, 
and  I  would  advise  he  make  everything  as  f^  as 
possible  for  himself.  The  media  generally  em- 
ployed for  vegetable  tissues  are  ^lygeiine  and 
water,  dammar  gum  in  spirit,  distiUed  water, 
weak  solution  ox  perchlonde  of  mercury  (1  in 
1,000\  Canada  balsam  in  bensole  or  isingbus 
may  be  used,  and  with  practice  forms  a  good 
medium.  In  this  latter  case  the  slide  shouU  be 
previouslv  warmed.  In  every  case  it  is  necessary 
to  carefuUy  exclude  dust  or  other  foreign  matter. 

When  not  in  use,  all  apparatus  connected  with 
the  miorosoope  should  be  sept  rigorously  exduded 
from  dust ;  m  laot,  the  instrument  itself  should 
be  placed  under  a  bell  glass,  more  especiallv  if 
kept  in  the  vicinity  <3  a  chemical  laboratory 
where  add  and  other  fimies  might  act  upon  the 
metal  of  which  the  tube  and  stimd  are  composed. 
The  turntable  mentioned  above  consists  of  a 
circular  plate  of  metal  revolving,  generally  speak- 
ing, by  its  own  weight  when  once  set  in  motion ; 
this  is  applied  horisontally  to  the  slide,  and  guides 
the  brush  carrying  the  asphalte,  varnish,  or  oUier 
substance ;  by  its  aid  a  good  circle  is  produced. 
It  nuMT  be  well  to  mention  the  ring  of  varnish 
shoula  be  broad  and  smooth  and  well  flattened. 

These  technicalities  terminate  theartides  upon 
Vegetable  Structures  for  the  Student  of  Botany. 
The  next  artides  will  be  allotted  to  animal 
tissues,  &0.,  suitable  for  physiological  students, 
to  be  followed  by  Pond  Life  and  histology  for 
the  general  student 
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The  Sua. 


i 

•8 


Souths. 


At  Ghreenwich  Mean  Noon. 


1 
6 
11 
16 
21 
261 
31 


h.  m>     8. 

1149  7-86ai. 
11  51  8-^8  „ 
11  63  21*89  „ 
11  65  44-31  „ 
11  58  12-33  „ 
0  0  4204ra 
0    3     919 


Bight 

Ascen- 

sion. 


a 


h. 
16  29 

16  61 

17  13 
17  36 

17  67 

18  19 
18  41 


s 

22 

6 

1 

6 

17 

30 

39 


Declina- 
tion 
South. 


21 
22 
23 
23 
23 
23 
23 


49  13 
30  34 

0  66 
19  62 
27  11 
22  44 

6  33 


Sidereal 
Time. 


h. 
16  40 

16  69 

17  19 
17  39 

17  69 

18  18 
18  38 


s. 

13-55 
56-34 
39-13 
21-92 

4-71 
47-61 
30-30 


The  method  of  finding  the  Sidereal  Time  at 
Local  Mean  Noon  at  any  oUier  station  will  be 
found  on  p.  367  of  Vol.  LII. 

Spots  and  IacuIsb  continue  to  increase  in  num- 
ber and  in  interest,  and  should  be  looked  for 
whenever  the  Sun  is  visible. 

At  2h.  40m.  a.m.  on  December  21  the  Run  is 
said  technically  to  enter  Oapricomus,  and  Winter 
is  supposed  to  commence.  He  is,  in  reality,  at 
Uiis  instant  at  the  right  anp[le  of  a  right-angled 
triangle,  which  he  forms  with  X  and  n  Sagittarii. 
The  2lBt  is  the  theoretical  epoch  of  the  shortest 
day ;  but  m  London  no  difference  will  be  per- 
ceptible in  this  respect  from  the  20th  to  the  24th, 
on  all  four  of  whicn  days  the  Sun  wiU  be  above 
the  horizon  for  7  hours  and  44  minutes ;  and,  of 
course,  for  16  hours  and  16  minutes  bdow  it. 
Should  the  sun  be  visible  on  tiiese  four  days,  it 
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6 
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t  Near  approaches.      *  Star  setting.        t  ^tar  has  set. 

An  illustrated  description  of  the  above  table  will 

be  found  on  page  367  of  VoL  UI. 

Jupiter'a    Satellitea. 
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Eo,  Edipse;  Oc,  Occultation;  Tr,  Transit  of  Satellite;  Sh,  Transit  of  Shadow;  D,  Disap- 
pearance ;  it,  Beappearance ;  I,  Ingress ;  E,  Egress.  The  printing  of  a  phenomenon  in  itchm 
mdicatea  that  its  vmbUity  is  rendered  doubtful,  either  by  the  brightness  of  the  twilight,  or  bjr 
Jupiter's  proximity  to  the  horizon. 


will  be  an  excellent  time  for  determininff  the 
Meridian  by  tiie  andent  method  of  equafalti- 
tudes. 

Tha  Moon 

is  New  at  15  minutes  before  noon  on  December 
1st ;  enters  her  First  Quarter  at  6h.  13 '3m.  p.m. 
on  Uie  8Ui,  and  is  Full  on  the  15th  62-9  minutes 
after  noon.  She  wUl  enter  her  Last  Quarter  at 
6h.  38*6nLi  a.m.  on  the  23rd,  and  be  New  for  the 
second  time  this  month  at  3h  19*9m.  in  the  early 
morning  of  the  last  day  of  the  year. 


Dayd 

Month. 


1 
i 

11 
16 
21 
2i 
31 


Moon's  Age 
at  Noon. 


Days. 

0-0 

6' 
10 
15- 
20 
26- 

0- 


•0 
•9 

•0 
•0 
•0 
•4 


Souths. 


h. 

11 
4 
8 

12 
4 
8 
0 


48*5  a.m. 
27-9  p.B. 
38-2    „ 
22-2  a.  m. 
43-9    „ 
6-7    „ 
26*6  p.m. 


At  2h.  a.m.  on  the  3rd  the  Moon  wiU  be  simul- 
taneously in  conjunction  with  Mercury  and 
Venus,  Venus  bemg  T  64'  N.  and  Miercury 
0^  30'  N.  of  her.  She  will  be  in  conjunction 
on  the  8th  at  4h.  a.in.  with  Jupiter  (Jupiter 
4**  12'  N.) ;  at  Ih.  a.m.  on  the  23rd  with  Saturn 
(Saturn  2*  21'  8.)  ;  at  3h.  p.m.  on  the  26th  with 
Mars  (Mara  0°  25'  S.);  and,  finally,  for  the 
second  time  in  December,  with  Mercury  at  6h. 
p.m.  onthe  3lBt  (Mercury  6^  6'N). 

When  our  Notes  commence,  the  moon  has  not 
long  entered  Ophiuohus,  which  constellation  she 
quits  for  Sagittarius  at  6h.  30m.  p.m.  on  the  2nd. 


Her  journey  across  Sa^ttarius  terminates  at  8L 
a.m.  on  the  5th,  at  which  hour  she  enters  Capn- 
comus.  Here  she  remains  until  2h.  a.  m.  on  the 
7thy  when  she  passes  into  Aquarius ;  as  she  dofli 
from  Aquarius  into  Pisces  at  4h.  a.  m.  on  the  9ta. 
Travelling  across  Pisces  she  arrives  at  an  ontliff 
of  Cetns,  mto  which  she  passes  at  6h.  SOm.  ^ii* 
on  the  9th,  emerging  from  it  into  Pisces  agsuat, 
4h.  p.m.  on  the  lOtk.  At  4.39  p.m.  on  the  lltttj 
she  plxmges  into  another  outlying  part  of  Cetr 
and  when  she  emerges  from  this  6  hours  later, 
is  into  Aries.  She  qnits  Aries  for  Tamu 
7h.  30m.  a.m.  on  the  13th,  and  Taurus,  in 
for  Oemini  at  llh.  p.m.  on  the  15th.  She 
completed  her  journey  through  Oemini  by 
p.m.  on  the  17tn,  and  entered  Oancer,  where  i 
remains  until  lOh.  a.m.  on  the  19th,  qdtt 
Ctamoer  then  for  Leo.  She  is  in  Leo  until  9L3( 
a.m.  on  the  22nd,  and  then  she  enters  Vf 
Her  passage  through  this  great  oonsteUation 
at  3h.  30m.  am.  on  the  26th,  when  she  p^ 
into  libra.  Having  traversed  Libra,  she  axni 
at  3h.  30m.  a.m.  on  the  28th,  on  the  wr^ 
boundary  of  the  northern  spike  of  Scorpio, 
baring  crossed  this,  emerges  from  its  w« 
edge  at  3  o*dock  the  same  afternoon  in  Ofott 
chus.  She  leaves  Ophiuohus  for  Sagittonoi 
Ih.  a.m.  on  the  30th.  She  is  in  the  oonfiMS 
Sagittarius  when  the  old  year  merges  in  1892- 
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is  on  evening  star  until  within  theUitttaiee 
four  days  of  December,  attaining  his  gi^ 
ebngation  east  of  the  sun  (20*  350  tt  8 pm- 
the  nth,  but  he  is  about  as  badl/  V^  ^ 
well  can  be  for  the  observer,  rismg  too  iswi 
setting  too  soon  in  the  mists  of  "^^^"^Ij 
horison  to  be  fairly  seen.    His  sngular  diamew 
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Tathya 


Tethn 

EnoeUdns 

Bhea- 

EQcelBdiu 

Eocelmdni 

Rhw 

Tethji 


H 


ma  on  p.  368  of 

■t  ooM  noogouable.    The  arMtott  Eutam  elongkuon  of  HjMiion  will  b&ppen  at  6'21i.  %.m.  on 
DaMBbn  22ii(L     Ikpetn*  vill  be  In  inferior  oonjunotion  with  Satnm  at  2'6tu  ft.111.  on  the  3td. 


M  bom  6I1.  em.  oil  the  lit  to  lOh.  hj  the 
K|]^OD  which  day,  »t  10  p.m.,  hs  cornea  '~*~ 
tibriai  ooBJonction  wilh  the  enn. 


BigU 

h. 

^ 

17 

47-7 

18 

17fl 

IS 

iH-6 

19 

0-3 

I» 

1-6 

IS 

43-3 

in 

lfi-1 

He  pradolum-like  path  tndtoated  io  thsahore 
Wiwigri*  IB  wholly  in  Suittariiu.  Mercnry 
lU  be  in  oonjnnction  with  Venui  at  noon  on  the 
flli(Uareaiy  I*  16' S).  He  will  alio  be  in  eon- 
jnirtkiD  wiih  the  3rd  magnitude  itar,  X  Sagittarii 
MMuie,  below  our  horizon)  at  4h.  a.m.  on  the 
Tib;  the  rtu  will  he  only  10'  N.  (^  the  ptanst. 

Veniu 
kueiening  itu,  too;  and  ii,  in  fact,  eooloee 
to  Uanmiy,  that  the  lemarka  we  lutTe  made 
iliOTe  in  connection  with  lu«  pontion,  muttitit 
■Mwtu,  apply  with  equal  force  to  hen.  Her 
■Dgtkr  diametv  increaees  imperoeptiUy  from 
It')'  to  11-2"  dnriog  the  month;  ebe  u  now 
riAly  gibbon*. 


II 

Bigkt 

Declination 

Bonth. 

SoBtlu. 

h.  m. 

h.      m. 

17  fiO'O 

24    23- 1 

1      e-S  p.m. 

2*    31-0 

1     174    „ 

24    20-0 

1     2£'I     „ 

H  12-3 

23    SO-2 

19  39-3 

23      2-3 

1     39-9    „ 

21     S7'I 

20  320 

20    3S'7 

1    S3-2    „ 

Tnu'i  path,  like  that  of  Neptune,  begina  in 
fte  wtetom  boaudary  of  Sagittonm,  but  eitenda 
n^  uioM  that  conitellation,  and  tMminatei  in 
C«nMiuu(.  She  travels  throngh  a  ragiondeati- 
Wtflf  oonipicuoni  itara.  We  have  referred  to 
■tcanJsDCBon  withMercory  ou  the  5th  under 
tbt  batding  of  that  plaaat. 

TtMza 

iilatUiepupOBe  of  the  obaerver  itill  invioble, 
t  raauk  which  also  appLiee  to  Uranna. 


ai  Borafng  itax,  and  aa  he  does  not  rise  nntil 
«fUT  itter  lb.  a.m.  atthe  beginningof  Dec«m- 
Miicimitiliih.  9m. p.m.oiithelaat night ofthe 

ffiwelha^ld,  nDder  ordinary  dicuioftanxMe, 
onr  epheioeris  of  him  until  next  month, 
nvndi,  ttuingh,  M  we  hare  began  to  look  upon 
'J*B^  aide  of  hie  ring,  and  m  valnable 
"•■fnlinuinay  be  made  during  the  period  when, 
"•o*,  ■•  are  viewing  it,  compamtiTidy  epeak- 
5  ■■•'1?  ednwavB,  we  giTB  hie  plaoe  m  the 
1v  w  w«y  fifth  day  at  Transit  at  Greenwich 
■wbug  that  the  itndent  may  be  induced  to 
"ta  tbe  pluet  at  an  otherwue  inconTeoieBt 
r"" tw  mowing.  Hii  angolar  eqaatorial 
""mt  numuet  imperceptibly  from  IB'T"  on 


£i 


Hence  it  will  be  eaen  that  Batnm  will  be 
alnoat  on  a  line  joioiog  0  and  ^  Yirginii,  and 
tisTelling  ''  """   '- — ■'"-    "'  """    ''^ ■* 


1  the  direction  of  the    laat-named 


now  that  the  nights  are  so  long,  is  furly  placed 
for  the  obaerrer,  but  ihoold  be  looked  at  aa  near 
to  the  meridian  u  potable.  He  come*  into  (so- 
called)  "quadrature"  with  the  sun  at  lOh.  p.m 
on  the  lit.  His  angular  equatorial  diameter 
■hiinks  from  40'3''  on  the  Ist,  to  Sfl'S"  by  the  end 
of  the  year. 


Henoe  it  will  be  eeen  that  Jupiter  starts  from  a 
point  a  very  little  to  the  south  of  A  Aqnarii,  and 
deacribea  a  ahort  arc  in  a  ncertli-easterly  direotioB 
from  such  atarting-point.  He  will  be  nearly  due 
eaat  of  X  Aquarii  on  the  niglit  of  the  22od,  and  a 
little  more  than  2°  from  that  star. 

Koptono 
ie  now  vjaible  all  night  long,  and  is  in  erery 
respect  exoellently  placed  (or  the  ob*errai  po«- 
M*Md  of  nifBcietit  optical  power. 


M 

Eight 
AsceLion. 

Declination 

North. 

Boutha. 

h.    m. 

h.    m. 

4  24-4 

19    £S-fi 

U    42-2  p.m. 

6 

19    £7-1 

11     21'9    „ 

■*  23-2 

19    £5-9 

11      17    „ 

4  22-6 

19    £4-6 

10    41-S    „ 

10    fi3'S 

10    21-3    „ 

2fl 

4  21-6 

IS    62-i 

10      11     „ 

31 

4  21'0 

19  ei* 

9    40-9    „ 

The  ihoit  retrograde  arc  indicated  in  the  above 
ephemeiis  ii  described  about  1°  north  of  the 
4-3  mag.  star  t  Tauri,  the  northemmoct  one  in 
theHyadeo. 


Xtolma  of  tbe  Variable  Star  Alvol 
will  occur  on  December  lOlh  at  6h.  4m.  a.n]. ;  on 
the  I3th  at  2h.  53m.  a.m.;  on  the  Uth  at 
Uh.  42m.  p.m.  ;  on  the  ISth  at  8h.  31m.  p.m. ; 
and  on  the  2Ist  at  fib.  2Dm.  p.m.,  as  well  as  on 
other  occations  when  the  phenomenon  will  be 
invinble  here. 

Shootliir  8t*rs 
may  ehie&y  be  expectsd  on  the  night  of  the  lOth ; 
but  leas  oimi^cuoaa  showen  may  be  watched  foe 
(loni  the  4th  to  the  8th  inclnrive,  and  agun  from 
the  ISth  to  the  22nd. 

Onenwloh  Xean  Time  of  Bonthlns  of 
Fiflaen  of  the  Frlnotpal  Vizad  Btan  on 
the  Vlcht  of  Oeoember  Ut,  IBBl. 


Star. 


Souths. 


a  Aquarii         fi  19    e-79p.m. 

Fomalhant        6  10  2£-43   „ 

Uarkab 6  18    i     ~ 

1  Fiscium        6  63    1-39  , 

a  Andromedn 7  21  20-97  , 

a  CaMiopeite 7  B2  SO'77  , 

Folaria 8  37  6417 

a  Atietis  9  19  19-32 

aOeti ID  11  43-40 

a  Fend 10  34  33-94 

y'Eridani         II  10  M-94 

Aldebaran         II  40  34-77 

CapeUa *13  36  2S'S9 

Higel '12  27    4-80 

(.Leporis        *12  47  3B-6S 

'  Xarly  morning  of  2nd. 


abon  liat  on  any  other  night  la  December,  •■ 
also  that  of  detennining  the  Local  Initant  <d  it* 
Transit  at  any  other  elation,  will  be  fonnd  on 
p.  368  of  ToL  Ln.  It  must,  howerar,  be  noted 
that  the  rule*  there  given  are  not  ri^dly  aocn> 

'■  '  •     Polaris,  noi,  in  tact,   t" 

, star,  thou 

ably  be  found  quite  soffioien 


A  SHAPIRO  ATTACHHEFI. 

OUB  illnttration  ehows  a  modified  form  of 
phapiog  attachment  similar  in  somereapecio 
to  that  deecribed  in  our  issue  of  October  31, 1S90, 
which  has  been  deeigned  by  Mr.  F.  M.  Rogers, 
o(  No.  21,  Finsbuiy- pavement,  London,  to  meet 
the  demand  for  a  tool  of  this  class  capable  of 
working  on    aligbt-bmlt    nngle-gsared  treadle 


lathes,  such  as  are  used  by  amateurs  and  other 
light-metal  workers.  The  strobe  is  fixed  and  ia 
detennined  by  the  throw  of  the  eccentric  sheave 
Aown  in  Fig.  2,  which  is  icrewed  direct  to  the 
noee  of  tbe  mandrel,  and  travels  in  the  gtoored 
path  upon  the  back  of  tbe  sliding  face-plate, 
thereby  imparting  a  niHselesi  reriprockUng 
motion  to  it.  The  stroke  in  the  eize  shown, 
which  is  that  adapted  to  a  4in.  centre  lathe,  ia 
about  2in.,  which  enables  as  many  as  120  stroke! 
per  minute  to  be  taken  with  ease  in  soft  metal, 
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mch  as  braas  or  grm-metal.  The  Y-ahaped  pack- 
ing block  are  of  gun-metal,  and  an  adjustment  ia 
provided  for  taking  up  wear.  When  fitted  with 
ft  parallel  vice  this  little  tool  will  rapidly  ahape 
odd  pieces  of  metal  which  would  otherwise  haye 
to  be  filed  up.  ^^^9^  work  is  bolted  to  the 
grooved  face-plate.  The  slide-rest  is  operated 
Xxj  hand  or  by  a  self-acting  motion. 


FSACTICAL  HINTS   IN   BOILEB 
DESIGH.-V. 

By   W.   0.    Caktbk. 

Biveted  Joints  Ezpoaed  to  Tension. 

VXTE  now  oome  to  one  of  the  most  important 
YY  points  in  connection  with  the  design  of 
riveted  work,  and  one  that  ought  to  be  thoroughly 
mastered.  The  question  was  briefly  introduced 
at  the  conclusion  of  Art.  I.,  and  we  will  now 
consider  it  more  closely. 

When  plates  are  joined  together  by  rivets,  and 
and  subjected  to  forces  tendm^  to  rend  the  joints 
asunder  longitudinally  (see  l^ig.  7),  one  of  two 
things  must  occur  bofore  fracture  of  the  joint 
takes  place— either  the  plate  will  tear  along 
between  the  rivets  as  at  a,  or  the  rivets  will  be 
sheared  by  the  plates  sliding  upon  each  other,  as 
at  h.  It  would  be  possible  for  Uie  joint  to  iajl  in 
other  ways;  but  we  shall  give  such  proportions 
to  the  parts  as  shall  render  it  unnecessary  to 
consider  any  but  the  two  ways  of  failure  here 
stated. 

We  have  seen,  in  Art.  I.,  that  it  is  usual  to 
consider  the  strength  of  the  solid  plate  to  be 
represented  by  100,  while  the  strength  of  the 
jomt,  either  in  the  plate  or  the  rivet,  is  repre- 
sented by  the  corresponding  number  expressed  as 
a  percentage  of  the  solid  plate  strength.  As  it 
is  the  holes  for  the  rivets  whidi  reduce  the  plate 
strength  at  the  joint,  by  placing  the  rivets  too 
dose  together  we  get  too  many  rivett — i.e.,  too 
high  a  rivet  strength,  and  too  many  hols9—Le,, 
too  low  a  plate  strength,  while,  of  course,  if  the 
rivets  are  too  far  apart,  the  converse  is  true.  The 
question  to  be  solved  is,  therefore,  to  find  such  a 
pitch  of  rivets  as  shall  give  equal  percentages  of 
strength  for  both  plate  and  rivet 

In  the  case  ox  luid  and  locomotive  boilers 


whidi  do  not  have  to  pass  a  survey,  the  judgment 
of  the  designers  has  free  play,  and  the  strength 
calculations  of  the  steel  joints  are  based  upon 
actual  experiments  wiUi  riveted  joints,  and  these 
consequently  vary  with  different  makers  and 
institutions.  Naturally,  where,  as  in  the  case  of 
marine  boilers,  workmanship  of  varying  degrees 
of  excellence  has  to  be  brought  together  under  a 
oomraehensive  system  of  rules,  such  as  those  of 
the  Board  of  Trade  or  of  Lloyd's,  it  is  not  safe 
to  reason  from  one  set  of  experiments  to  the 
work  of  other  makers,  and  for  this  reason  the 
gains  of  strength,  due  to  friction  between  the 
plates,  &c.,  have  to  be  ignored,  and  the  strength 
IS  calculated  as  follows :  It  will  be  observed  that 
the  plate  fails  in  tension,  and  the.  rivet  in  shear, 
and  so  long  as  the  tensQe  and  shearing  strengths 
of  the  material  may  be  considered  as  approxi- 
mately equal,  as  in  wrought  iron,  what  we  have 
to  aim  at  is  simply  to  get  such  a  pitch  as  will  give 
equal  sectional  areas  of  plate  and  rivet.  Where 
the  joint  is  lapped  or  has  a  single  butt  strap,  as 
in  a  and  d  (Fig.  7),  each  rivet  presents  a  single 
section  only  to  resist  shear ;  but  in  the  case  of 
double  butt-straps,  the  rivets  must  each  shear  at 
twofpoints,  as  at  e,  before  fracture  can  occur. 
Theoretically,  therefore,  the  rivets  in  a  double- 
shear  joint  are  twice  as  valuable  as  those  in  a 
single-shear  joint ;  but  in  practice  it  is  usual  to 
consider  them  as  only  1|  times  as  strong. 

Inasmuch  as  the  whole  joint  contains  a  certain 
number  of  pitches  which  were  all  similar,  what 
is  true  ol  the  whole  joint  is  true  of  one  pitch,  and 
the  aivuments  may  therefore  be  based  upon  a 
strip  of  plato  equal  to  the  distance  P  (a,  Pig.  7). 

As  seen  above,  we  make  our  standimlof 
reference  the  soUd  plato,  and  the  sectional  area 
of  solid  plato  in  this  instance  is  P  x  T,  and  we 
have  agreed  to  represent  this  by  100.  The 
weakest  section  of  the  plato  will  be  m  the  line  of 
holes,  and  here  we  have  to  subtract  hfdf  ahole 
on  each  side,  and  the  plato  we  have  left  is  only 
(P  -  D)  X  T.  tJomparing  this  with  the  soUd 
plato,  i.e.,  multiplying  by  100,  we  get  the  per- 
centage of  plato  section  thus — 

(Pitch  -  Diam.)  x  Thidmeis  x  100 

Pitch  X  Thickness 

B  Percentage  of  Plato  at  Joint. .  (xviii.) 

In  the  joint  shown  at  b,  we  have  for  each  strip 


of  plato  P,  one  rivet,  which  has  to  be  sheand 
through  before  the  unfractured  plates  could  be 
drawn  apart  In  a  double-riveted  joint,  u  at  0, 
two  rivets  must  be  sheared  for  each  strip,  P; 
similarly  we  can  see  at  once  how  many  rivets 
occur  for  each  pitok  for  any  joint,  the  number 
corresponding  to  the  number  of  rows  inregnlar 
riveting;  while  in  the  case  shown  at/there  are 
three  riveto  to  eadi  pitch,  although  there  are 
only  two  rows.  This  arrangement  will  be  oan- 
sidered  afterwards.  Moantune  we  see  that  the 
rivet  strength  is  expressed  thus — 

"So.  of  rivets  per  pitdi  x  Area  of  sec,  of  rivet  x  100 

Pitch  X  Thiokneas 

B  Strength  of  Bivet....(zix.) 

As  before,  P  x  T  is  the  section  of  plato  which 
we  use  for  comparison,  and  the  formula  xviii. 
and  xix.,  therefore,  give  us  the  relative  strengtbs 
of  plato  and  rivet  for  the  joint  in  question,  and  it 
is  expressed  as  a  percentage  of  the  solid  plate. 

If  the  rivets  are  in  double  shear,  the  result  of 
xix.  must  be  multiplied  by  |. 

If  we  combine  these  two  f ormulsB  in  such  a 
manner  as  to  give  us  P  on  the  unknown  Bided 
the  equation,  we  shall  be  able  to  find  the  corre(» 
pitch  for  any  given  thickness  of  plato  and  size  ox 
rivet — ^Le.,  such  a  pitch  as  shall  leave  the  plate 
and  rivet  strengths  equal.  If  we  can  effect  tmf, 
we  have  obtained  the  greatest  possible  strengtb 
for  the  joint  in  question,  as  any  change  in  the 
pitdi  would  unduly  increase  one  of  the  strengths 
at  the  expense  of  the  other. 

The  formula  for  the  simple  case  a,  found  by 
combining  xviii.  and  xix.,  is — 

+  D -Pitdi («•> 


A  X  N 


If  the  rivets  are  in  double  shear  at  #»  ^^ 
becomes — 


y  X  A  X  7  X  100  ^  strength  of  Bivet-oCJ^) 


and 


P  X  T  X  4 
becomes — 
A  X  N  X  7 


.  D-P (*»»•) 

T  X  4 

When  sted  rivets  are  used  in  sted  P^^ 
these  rules  must  be  so  modified  as  to  gi^o  ^  ^' 
cess  of  rivet  section  over  that  of  the  piste,  M' 
cause  the  tensile  strength  of  sted  is  ao  moca 
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greater  than  ita  ahearing  atrength.  The  Board 
of  Trade  aasomea  them  to  he  as  28  to  23.  To 
obtain  thia  proportion,  xx.  becomea  for  aingle 
ahear  jointa-- 

A  X  N  X  23 


T  X  28 
and  for  doable  ahear^- 


+  D-P 


(zziiL) 


the  aeparated  portion  of  the  latter  paaees  down- 
warda  with  increaaed  rapidity.  When,  however, 
thetnbe  0  ia  pnahed  up,  ao  that  a  ia  aa  near  aa 


A  X  y  X  23 

T  X  16 


+  D 


(KiV.) 


while  the  reanlt  of  xiz.  must  be  multiplied  by  H 
to  find  the  actual  value  of  the  rivet  aection. 
Su>iild  any  other  relative  valuea  be  deaired,  they 
may  be  anbetitated  for  thoae  here  given. 

The  writer  naea,  for  aolving  all  &e  above  rivet- 
joint  formnhe,  a  apeciall^  designed  alide-rule 
which  obviatea  all  calculation.    The  caae  ahown 
at^deaervea  apedal  attention.  At  the  first  glance 
it  would  appear  that  the  plate  ia  weakest  along 
the  inner  row  of  rivet-holea,  where  the  pitch  ia 
only  half  that  of  the  outer  row  ;  but  when  we 
remember  that  before  the  plate  could  come  apart 
m  tiua  line,  the  outer  row  of  riveta  would  have 
toBhear  at  the  aame  time,  we  see  that  the  true 
strength  of  the  joint  along  the  inner  row  of 
IioLbb  ia  that   of  the  plate  strength,   plus  the 
fltrenaith  of  the  outer  row  of  riveta.    We  ahall 
findttuit  the  we^eat  part  of  the  plate  would  be 
at  the  outer  row  of  rivets,  and  P  must  be  taken  on 
this  line  aa  ahown,  while  the  rivet  strength  ia 
that  due  to  all  tiie  rivets  contained  in  the  strap 
P— le.,  in  this  case  N  a  6. 


801E  NSW  EXFSBIME9T8  ILLTJS- 
TSATIHG  THE  H  ATUBE  OF  FLAME. 

THE  following   entirely   novel   experiments 
have  recently  been  devised  by  N.  Teclu, 
a  German  scientist. 

Take   a  common  <*Woulffe*s"  bottle   (vide 
n^.  1),  fitted  with  a  bent  tube  passing^  through 


y^-i 


1  cork  at  a ;  &  is  a  stopper  that  can  eaaily  be 
nooved;  and  eiaa  straight  tube  fitting  through 
a  oork  in  the  middle  neck  of  the  bottle. 

Nowpaas  illuminating  gaa  through  the  bent 
tabo,  and  ignite  it  at  A.  On  abutting  off  the 
^  and  removing  the  stopper  at  ^,  air  enters, 
iai  the  flame  g^aduallj  loaes  its  lununosity, 
going  through  a  succession  of  chanffes  ;  finally, 
t  gjteeniah- coloured  cone  ia  formed  inside  the 
^w,  which  diminishes  rapidly  in  size,  divides 
^  the  ouier  portion,  and  pasaea  down  the 
^  tt  a  uparatejiame  until  it  reachea  the  bottle, 
vhea  the  mixture  of  air  and  gaa  in  it  explodea. 

I^e  "WouLSe's"  botUe  is  chosen  because  it  is 
•Jttiy  always  procuraUe  without  any  trouble. 

u,  however,  it  ia  deaired  to  perform  vie  experi- 

urrangement 
Here  A  has 


--r-«w/  VA  X  ubcv,  auu  la  au&jluduou,  vribu  a  tubo, 

Oi  360nmi.  long,  and  10mm.  in  diameter,  the 
^  C  lerring  to  paaa  in  the  gaa ; — ^theae  tubes 
PUi  through  perforated  corka. 
.  ^^g^tins  the  gaa  at/,  and  then  abutting  oft 
uenj^lj^  the  same  phenomena  are  obaervcd  aa 
?^  first  experiment,  and  if  air  ia  passed 
^'^'^  G  at  the  moment  when  the  fiame  divides, 


poosible  to  ^,  and  gaa  is  passed  through  it,  the 
flame  is  again  driven  upwuda ;  whence  it  a|>pears 
that  the  down,ward  motion  of  the  flame  ia  de- 
pendent on  the  velocity  of  oombuation,  and,  aince 
the  motion  of  the  gaseous  mixture  is  upward. 


By  employing  the  apparatus  shown  in  Fig.  3, 
the  lower  flame  may  be  brought  to  a  fixed 
position.  Here  A  is  a  tube  600mm.  long,  and 
20mm.  in  diameter,  and  has  a  funnel  80mm. 
in  diameter  attached  to  it  by  means  of  a 
stopper ;  C  is  a  tube  3mm.  in  diauoieter,  having  a 
bulb.  Of  sufficiently  large  to  dose  the  funnel  when 
placed  in  the  apex. 

If  0  is  inserted  into  the  funnel,  a  stream  of  gas 
passed  up,  and,  after  lighting  it  at  /,  the  tube 
C  lowered,  air  will  enter  with  the  gaa,  the  fiame 
loses  its  luminosity,  and  aoon  beoomea  bluiah, 
and  on  further  lowering  C,  the  flame,  aa  in  the 
experiment  first  described,  dividea. 

When  the  preaaure  of  the  gaa  ia  constant  and 
the  air  quite  still,  the  flame  which  has  descended 
into  the  tube  A  can  be  k^t  in  the  same  position 
for  any  length  of  time.  It  ia  then  seen  that  the 
cooler  upper  flame  at/,  which  obtains  its  oxygen 
from  the  surrounding  air,  has  its  surface  turned 
upwards,  whilst  that  of  the  lower  greenish- 
coloured  and  very  hot  flame  is  turned  downwards. 
A  portion  of  the  gas  is  therefore  burnt  in  the 
tube  by  means  of  the  air  mixed  with  it :  whilst 
the  other  portion  passes  upwards  and  ia  burnt  in 
the  upper  flame. 

By  raising  C,  both  flames  can  be  made  to 
approach  one  another,  and,  when  in  contact,  a 
flame  resembling  that  of  a  bunsen-bumer  results. 
The  bunsen-bumer  flame  therefore  appears  to 
consist  of  two  conical  flames  of  different  heights ; 
tin  the  outer  one  that  part  of  the  gas  which 
escapes  burning  in  the  inner  flame  is  oumt  at  a 
relatively  low  temperature  by  the  outside  air, 
whUst  in  the  inner  flame,  the  height  of  which  is 
conditioned  by  the  velocity  of  the  combustion 
(see  above)  the  gaa  is  burnt  by  the  air  entering 
from  below. 

When  the  amount  of  gas  paaaing  into  a 
Bunaen  burner  is  diminished  ao  ^at  the  relative 
quantity  of  air  ia  increased  to  auch  an  extent 
that  the  flame  dividea,  it  bums  below. 

The  structure  of  the  Bunaen  flame  can  be 
shown  by  holding  within  it  strips  of  wood 
200mm.  long,  100mm.  wide,  and  dmm.  thick, 
charred  flgures  .being  produced.  These  flgures 
repreaent  horizontal  or  longitudinal  aeotiona  of 
of  the  flame  according  to  the  poaition  in  which 
the  strips  of  wood  are  held ;  and  they  show  that 
in  the  izmer  flame  the  heating  surface  indinea 
towards  the  centre,  whilst  in  the  outer  flame  it 
inclines  outwards.  This,  we  need  hardly  point 
out,  is  a  very  important  consideration  to  be 
acquainted  with  in  practice.  J.  T.  E. 
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CHEHISTET  FOB  8TTTDENT3.-III. 

By  John  Mills. 
Author  of  "Alternative  Elementary  Ghemistiy,"  fto. 

■ 

The  Air  we  BreAthe. 

THE  air  in  which  we  Mve,  and  constituting 
what  ia  commonly  called  the  atmotpKere,  ia 
an  inviaible,  taateleea,  inodorous,  and  elaatio 
envelope  entirely  surrounding  the  earth,  and 
extending  to   a   height  (variously  estimated  by 


H 


TTT 


and,  therefore,  in  the  opposite  direction  to  that 
of  the  flame,  the  latter  will  take  up  a  position 
corresponding  with  the  resultant  of  these  two 
motions. 


Fio.  17. 

different  philosophers)  of  from  fifty  to  two 
hundred  miles.  No.  doubt  the  effects  of  this  air 
would  be  inappreciable  at  the  former  height ;  but 
there  is  no  positive  evidence  to  show  why  it 
should  not  reach  to,  or  even  beyond,  the  latter 
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distance.  It  haa  been  inlened  from  obaenrationB 
made  upon  luninoiia  meteors  that  the  gaaeona 
envelope  IB  ^  least  one  hnadred  miles  hiffh.  In 
the  days  of  the  alchemists  air  vaa  connaered  to 
he  one  of  tiie  elements,  that  is  to  say,  that  it 
consisted  of  one  kind  of  matter  only;  bnt  we 
shall  presently  indicate  to  the  reader  how  he 
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may  readily  satisfy  himself,  by  simple  chemical 
means,  that  snoh  an  idea  ib  erroneoos. 

We  all  Inow,  from  every-day  experience,  that 
the  atmosphere  is  of  the  .nighest  miportance  to 
the  maintenance  of  animal  and  vegetable  life; 
to  it  the  disintegration  of  rocks  and  conseqaeot 
formation  of  sous  is  in  great  measure  dne ;  we 
owe  to  its  inflnence  the  gradual  transition  of  day 
into  night,  and  through  its  modifying  power  the 
withenng  effects  of  solar  heat  are  avoided.  We 
are  reminded  of  the  existence  of  the  atmosphere 
every   time  the  wind  blows,    the  sensation  of 


portion  being  thus  driven  out  of  tbe  flask,  and 
the  same  result  obtained  as  in  the  first  experi- 
ment. In  Fig.  18  is  shown  a  suitable  form  of 
dip. 

Although  not  indispensable,  it  is  •advisable  to 
take  advantage  of  the  air-pump,  Fig.  19,  when 
such  is  available,  in  demonstratiiig  that  air  has 
weight,  and  to  use  in  conjunction  therewith  a 
flask  provided  with  a  stop- cock,  as  indicated  in 
Fig.  20.  Having  satisfied  ourselves  as  to  the 
corporeal  nature  of  the  transparent  mantle  which 
envelops  our  globe,  we  will  proceed  to  describe 
the  means  in  general  use  for  estimating  its  entire 
weight  or  pressure. 

The  Barometer. 

Long  before  the  year  1643  it  was  well  known 
that  water  could  be  raised  by  a  suction -pump 
only  to  a  limited  height — viz.,  about  34ft.,  and 
this  fact  was  commonly  expressed  by  saying  that 
'*  Nature  abhors  a  vacuum.*'  But  lx>rriceUt,  who 
lived  oontemporaneouslv  with  GkJileo,  found 
during  the  year  referred  to  that  nature's  abhor- 
rence of  a  vacuum  varied  for  different  fiuids. 
Thus  if  a  straight  tube  about  34in.  in  length, 
and  sealed  at  one  end  {Fig.  21),  be  completely 
filled  with  mercury,  then  dosed  at  the  open  end 
with  the  thumb  and  inverted  in  a  basin  of  mer- 
cury, the  liquid  sinks  slightly  in  the  tube  till  a 
column  of  about  30in.  remains.  Now,  if  water 
were  substituted  for  mercury,  a  tube  not  less 
than  34ft.  in  length  would  be  required  to  accom- 
modate the  column  of  liquid. 

Torricelli    soon   perceived  that   it   was  the 
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pressure  which  we  then  feel  being  due  to  the 
motion  of  the  air ;  or,  if  the  open  hand  be  moved 
quickly,  a  draught  is  felt,  which  results  from  the 
resistance  of  the  atmosphere. 

Ponderability  of  Air. 

The  andent  Greeks  conjectured  that  air  was 
a  material  substance  possessing  weight  and 
elastidty,  and  devised  means  for  exhibiting  its 
properties;  thus,  by  compressing  the  invisible 
fluid  by  the  aid  of  a  sort  of  syrinfl;e,  they  were 
enabled  to  impart  motion  to  small  bodies.  They 
also  knew  something  of  the  vacuum,  and  had 
oTude  notions  of  the  reasons  for  its  existence. 
'j%e  minute  partides  of  air  are  so  easily  movable 
upon  each  other  that  the  hand  cannot  grasp 
theBa*  and  the  interference  of  the  atmosphere 
^th  the  freedom  of  our  motions  is  so  small  that 
we  do  not,  in  the  ordinary  course  of  events,  sus- 
pect its  ponderability. 

Ws  0^^  however,  readily  prove  condusivdy 
that  9xr  has  an  appreciable  weight.  To  do  this, 
counterpoise  a  globular  flask.  Fig.  17,  on  one 
lum  of  an  ordinary  apothecaries*  balance.    Now 


so  that  it  is  possible  to  register  the  heighti  d 
mountains,  and  other  elevated  objects,  by  tkeua 
of  a  barometer. 

Efl'eot  of  Heat  and  Freaaure  on  Air. 

A  bladder  partly  filled  with  air  and  tightly 
closed  at  the  neck,  when  placed  bef  ors  a  fire^ 
distends  and  becomes  hard  and  emocth.  In 
other  words,  the  air  expands  and  so  entirely  £]]« 
the  bladder.  We  may  effectually  demonatnU 
this  expansion  of  air  on  the  application  of  hmX 
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detach  K  from  the  balance,  attach  a  glass  tube 
(a)  to  the  caoutchouc  tube,  open  the  clip,  and 
suck  as  much  air  out  of  the  fiask  as  possible,  and 
whilst  the  exhaustion  is  being  continued,  dose 
the  dip.  On  again  weighing,  it  will  be  found  that 
the  fiask  wd^hs  less  than  before.  Instead  of 
Buddng  the  air  out,  the  fiask  might  be  heated 
over  a  spirit  fiame,  and  the  dip  dosed  while  the 
flask  is  still  hot.    The  heat  rarefies  the  air,  a 
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pressure  of  the  atmosphere  upon  the  surface  of 
the  liquid  in  the  basin  which  sustained  the  mer- 
cury or  water  in  the  tube,  and  that  the  lengths  of 
these  columns  varied  in  the  ratio  of  the  spedflc 
g;ravities  of  the  liquids  employed.  For  example, 
m  the  case  under  consideration,  a  column  of 
water  34ft.  in  lensth  «  408in.,  and  this,  divided 
by  30,  the  lengw  in  inches  of  the  column  of 
mercury,  gives  13*6,  which  is  the  specific  gravity 
of  mercury.  It  follows,  thertfore,  that  the 
wdght  of  a  cdumn  of  air  Isq.in.  in  section,  and 
readiing  to  the  utmost  limit  of  the  atmospheric 
envdope,  is  equal  to  the  weight  of  a  column  of 
mercury  Isq.in.  in  section  and  30in.  in  length. 
Such  a  column  of  mercury  weighs  14*73Tb. ; 
hence  it  is  commonly  stated  that  the  atmosphere 
exerts  a  pressure  of  about  161b.  on  every  square 
inch  of  surface. 

The  density  of  the  atmosphere,  and  hence  its 
pressure,  is  constantly  varying  according  to  the 
temperature,  hygrometric  (condition,  prevailing 
storms,  hurricanes,  and  so  on,  and  the  fiuctuating 
hdght  of  the  column  of  mercury  in  the  barometw 
tuM  serves  to  indicate  the  varvinjr  pressure  of 
the  air.  Fi^.  22  shows  a  simple  form  of  baro- 
meter, the  siphon  tube  being  open  at  the  end  of 
the  shorter  limb,  and  the  changes  in  hdght  of 
the  column  of  mercury  are  read  off  by  means  of 
graduated  scales  attached  as  indicated.  The 
pressure  of  the  air  also  decreases  the  higher  we 
ascend  above  the  sea-levd,  and  the  mercury 
is  depressed  more  and  more  as  the  ascent  is  made, 
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by  a  very  simple  apparatus.  Fit  tightly  into  the 
neck  of  a  fiask  a  cork,  provided  with  a  bent 
delivery  tube  (Fip^.  23).  Fill  a  test-tube  ir2h 
watar,  and  inv^  it  over  the  end  of  the  deliTsiy. 
Place  the  fiask  in  a  saucer,  and  pour  in  water  lo 
as  to  surround  the  fiask.  The  air  in  the  latter, 
as  it  increases  in  volume,  is  expelled,  and  ooUecti 
in  the  test-tube.  It  will  be  seen  that  the  air  Idt 
in  the  fiask  occupies  the  same  volume  ss  befon, 
but  the  main  body  has  obvioudy  soSsnd  expan- 
sion to  the  extent  of  that  contained  in  ths 
test-tube. 

We  may  do  the  experiment  in  a  simpler  vay 
stilL  Thus :  Hold  a  test-tube  in  the  flame  of  a 
spirit-lamp  for  a  short  time,  then  dose  the  open 
end  with  the  thumb,  and  open  it  beneath  the 
surface  of  water.  The  air  having  expanded  wfaBo 
heating,  will  now  contract  on  coming  in  coutad 
with  we  water,  and  some  of  the  latter  will 
enter  the  tube  and  occupy  the  place  of  the 
expelled  air. 

If  air,  or  any  other  gas,  be  subiected  to  prM* 
sure,  its  volume  decreases;  that  is  to  '^Tt^ 
occupies  less  space  than  is  the  oase  under  ordi- 
nary circumstances.  Hdd  a  small  beaker-monu 
downwards,  and  press  it  upon  the  surfwe  of 
water  contained  in  a  basin.  The  confined  ur 
will  resist  the  downward  motion,  and  wheoUis 
hand  is  removed  the  beaker  will  spring  upwsrds, 
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because  the  air  at  once  returns  to  its  origjajj 
volume.  We  shall  not  enter  into  fuU  detaili 
here  as  to  the  laws  which  have  been  wuttj 
dated  from  a  knowledge  of  the  effects  <« 
temperature  and  pressure  upon  ^..^ 
other  gases,  because  these  will  be  bonsidcrea 
subsequently  in  a  separate  chapter,  o"  ■""  J 
present  being  merdy  to  obtain  a  ^^'^••JPto 
general  prindples.  Let  mercury  be  poured  fflW 
a  dphon  tube.  Fig.  24,  untU  it  stands  at  the  bsbm 
height  in  each  limb  AB;  now  pour  mew 
mercury  into  the  longer  limb  B,  when  it  "'[JJJrJ 
observed  that  the  confined  air  in  the  ""^^J* 
limb  A  will  graduaUy  diminish  in  volaxne  b«  IM 
mercury  is  added.  When  the  difference  » 
level  between  mercury  and  the  two  ^^J^Jt 
about  30in.,  the  air  will  occupy  only  hall  <»  » 
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n  the  all  in  the 
a  doubted,  or  another 
ud  mora  comiacHi  my  of  ezpreniDg  this  fict  u 
to  Hj  that  Ui8»iriinbjoct«d  to»proBinP8of  <iiw 
*lmttp^ertt.  Osnenlly,  tA»  m>lumto/air,  or  any 
tUtrft,  tarin  imentfy  at  Ihipraturt  upon  it. 
(7d  h  mitmti4i.) 


LiriEmoiTs  PAtifTs  nr  ail 

COLOTTBS. 

rB  folloviug  raolMa  for  lomlnoni  painb  In 
DDloDnangiTeDbf  >Qwm«noont«mpont7: 
AU  tbe  painU  on  be  and  tn  the  mumfaotnie  ol 
™™  PM>^  *o.,  i(  the  Tunldi  li  altogether 
trtH^  and  tte  drf  mixlorai  are  pound  to  a  paete 
with  wats.  Hw  InmlDaai  pafnia  can  ilio  he  naed 
M  wu  odonn  for  MintinB  on  ^aM  and  nmilai 
^Mte  b;  addioK,  uutead  of  the  Tarnbh,  10  per 
(Ntnore  of  Japaneaa  wai  and  ons-fonith  at  the 
y—Pqi  o*  the  Utter  of  oliT»<iiL  The  wax  ooloan 
tnpand  In  thu  waj  may  tiao  be  luea  for  paintinB 
^  MtMUin,  and  an  then  oarefollT  bmned 
^hBatMoeMofair.  Palntingeolthiekindoaiibe 
VMIuiI  With  watar-gUn. 

toange:  46  parti  of  Tainlih  an  mixed  with  176 
Kj  '*TJ"™  barinm  lulphate,  1  pait  ptepand 
Uduo  nilow,  1-6  parti  pnpared  madder  lake,  and 
nparta  Inmtnoo*  calaiom  inlpbide. 

TeOjw :  48  paita  of  nmuih  ue  mixed  with  10 
Mtt  DanDm  aolphate,  8  paiti  hariom  chmmato, 
•MMpait*  himinone  oaldmn  nilphlde. 

Oie«:  48  paita  of  vainiih  are  mixed  with  10 
paih  pnparef  baiiom  nUphate,  8  parta 
a^gnen,  and  31  parti  lominoiu  oddom 


M  parti  laminoai  oddiun  nilphlde. 
^-7 —  ;-.  »~rt«  Tamiah,  10-2  parti  nrepand 
■g™  "^rt^to.  fi*  I»rt«  ultramarine  bjae,  6-4 
rraacibalt  hlae,  and  4S  paita  Inminone  i^dom 

^St:  «  parti  Timlih,  10  2  parti  pnpared 
•™™  ™PO*w.  2-8  patti  oltramarina  Tidot,  9 
pMtt  eobaltotu  anenate,  and  36  pwti  lomlnoni 
nuaai  nipaida. 

^^ :  "  parte  of  the  nniih  an  mixed  with  6 
|CT  pnpared  barium  mlpliate,  6  puti  prepand 
emm  catbonata,  06  part  nltramarine  bloe,  65 
(•til jrar  d&o  mlphide. 

1«owUi.bcown :  48  parti  vamiih,  10  parti  pn- 
9™"^'™  »nlph»te,  8  tnrta  aimpigment,  and 
M  puti  laminoni  ealdum  inlphide. 

Imahioiii  eolonn  for  artirti'  ue  an  pnpared  by 
•ngpm  Eaat  India  poppT-oD,  in  Uie  time  quan- 
■0,  inniu  of  the  Tatnuh,  and  taking  par^cnlar 
t^to  grind  the  materialiaifina  aaponible.  For 
^^on  oa-ooloor  palnta,  equal  qunliliei  of  pun 
w«ea^  an  naed  m  pUoe  of  the  vaiuiih.  The 
BNM-al  moat  be  cold-praaaed,  and  thickened  bj 

raiTLlHO  A  aVABBXL  BY 
TLUORZSCSIHIL* 

A  REMARK  ABLE  addition  to  the  nat  and  oon- 
tteuaUyinoraaatog  number  of  appUoaUoni 
wMi<4ecal*y  hai  fouod  hi  praotfoal  lifeiire- 
pirlid  from  Qennaiiy.  tnie  arent  la  the  more 
^gf  by  giTing  eridenoe  of  the  luoredible 
■uUity  nnMtimM  obiemd  in  ' 
moontainoof  part  o 


iodlDiii  oflan  thla  green  Biuir««iMiM  to  an  almoat 

inoredible  degree  of  intoidty;  It i< p«n«d*aUe  in 

water  nrntalnlng  one  part  of  the  compound  to  ttfa 

millloni  of  water.    In  ita  effect   upon  man  and 

anlmali  of  any  kind,   howerer,   flooreeoeiDC  ii  a 

perfaotly  hartalMi  iDbatanoe. 

It  waa  to  the  optieal  ptoparty  of  fluoreiceine  that 

ir  expect  reeortad  when  one  fine  day,  niofided 

Ith  a  Un  bos  containing  two  pomtdt  of  eodlsm 


■"tuaed  eotmtiy,  located  at  the 
two  large  atreaim,  the  popalation 
twa  CDjoyed  on  abondance    of  i 


-  ~,-j--  —  -._»_»  uJ  d^ieiooi  tront 
ww«ttng  tho  asTironing  Ivooki.  Hodcn  ln> 
<BAy,  howerar,  did  not  heaitate  to  plaee  ecraia] 
J^fartoriie  on  tfa*  Aoim  of  theae  craeki,  and 
■*ii«WB  watan  ■xm  wen  notioed  to  pollute  the 
•mrudeonrega.    The  raiaan  and oonraniata  of 

g  thew  lataWiihmeata  foe  damigca,  ola&iiur  »<»t 
»■  nfuM  anidi  had  killed  aU  the  lUi  in  their 
■Dota.  To  tU*  the  mann&otnrw  objaeted. 
Muiv  then  waa  no  oomnnnioatloa  bJtwW 
*•  water jaMing  hla  woita  and  the  pUintiffi 
""«.    Ha  laner,  howeiar,  thon|A  no  viiibli 


hi,  T*  •**^  °*  ^'  qnarrel,  and,  hanns  been 
■■*<nid  about  the  trouble,  at  once  dedar^  that 
w  qeMioD  mi^t  vary  ea^  bs  lettled  by  a  limpla 
°|«Alleit.  fiothpartlaaneeinEtonibmittobii 
is*™  "  •"  expert,  he  undertook  to  perform  tlie 

"*  claM  of  oTgaaic  oompoundi  oompriied  by  the 
■garfbauan,  deriTati*M,  and  abonndiog  with 
«gbUy  and  riohlj.  ooknired  bodiee,  ai  woU  aa  with 
■VjAiat  medl<&ea,  alio  Indudea  a  nbrtanoa 
jgwaflnoreacelne.' '  from  the  peculiar  iutCDM 
°*yitnropertiea  ol  ItecU  and  lome  of  ita  oom- 
£•"«■  The  nibrtanoe  repreaenti  a  dark-red 
Pjw,  dunlTiag  in  alDahal  with  a  reddiih  oolonr 
^^  a  green  flaoreaeanoe.    It«  tomponnd  with 


r,  la  the  J^tpuSar  Seinta  Kao 
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eovpoand,  he  proceeded  to  diaotre  it  in  a  barrel 
of  water,  the  oontenti  then  babg  poured  into  tbe 
brook  abore  (he  faotoij  bolldinai.  No  aoooer  had 
the  admixtun  taken  place  than  flie  Inook,  formeriy 
dear  and  tranurent,  becama  opaqna,  but  ol  a 
■hining  green  cotoor,  wUdi  aFmad  rapidlT  down- 
ward! with  the  flomog  watv.  AU  tne  water  in 
the  lower  eoum  of  the  brook,  and  eren  In  Kona 
difaiae  and  cnaka  which  bad  not  been  known  to 
oommuniaate  with  the  brook  nibjeoted  to  the  teit, 
beoanie  green,  and  kept  thii  ooltnir  nnto  ite  Inflow 
Into  tiM  broad  itream  abont  fl*e  rnUce  away. 

The  population  wen  aitoni^ud  and  baoame  ex- 
cited, ianeylDg  that  the  water  had  been  polnned 
—a  fear  whloh  the;  did  not  abandon  bafon  haying 
been  oonvinced  that  the  water  waa  ttill  drinkable 
and  unohaoged  in  taate,  and  eren  In  ooloiir  when 
held  againit  the  ran.  He  ereCD  hue  waa  only 
peroelTed  in  the  watts  oafenog  the  dark  back- 
groond  of  the  rirer  bed.  Pc^ila  aln  became 
eailly  penuaded  that  only  the  water  In  oommnnica- 
oation  with  the  itream  paaaing  the  laotory  wai 
rabjeot  to  the  Aange,  all  the  oth««  having  n- 
ma&icd  in  their  fomer  condition,  Induding  the  one 
belonging  to  the  inlnjg  flibenMn,  who  thereupon 
gave  up  tbe  oomplamt  and  reaorted  to  eSment 
expadlenta  to  provide  freah  tront  tor  their  watm. 

Aie  qnertion  whether  there  an  oommunieatloni 
ezlitlng  betweao  aererel  natnral  eurrenti  of  water 
may  happen  to  be  both  of  eoientlflD  and  practical 
Intarcat  The  recent  forautian  of  a  lake  near  the 
Colorado  Biver  gan  rlia  to  Tarloni  oonjecttiraa  aa 
to  itt  origin.  In  nch  caaaa  the  flaoraBoeine  tcet 
would  anawer  with  nnMupaned  certain^.  It 
would  alio  reveal  the  eonroe  of  poUntioniln  drink- 
ing-water In  the  reaearchae  that  are  at  preient  being 
performed  in  the  Croton  diitriot,  lupplying  the  dty 


SCISNTIFIC    S00IETIE8. 


B07AL  ABTBOHOHZeAL  80CISTT. 


rpHE 


fint  meeting  after  the  r 


nard  itated  that  a  number  of  new  white  ipoti  h 

«  thelMt  f< 

luphere  of  t 


become  Whieon  the  planet  during  the  u 


planet  a  number  of  dark  ipote  had  appeared.  Heie 

dark  apote  moved  mora  rapidly  than  tne  white  ipota, 

thaa  the  great  red  ipot.    In  faot,  Hr.  Banuud 


-lUong  red  apot  ha*  appeared  in  the  aoatbem  heml- 
iphere,  which  givce  a  itiU  ilower  rotation  period 
than  the  great  red  qnt.  Evidently  rapid  oolonr 
chaagca  are  going  on  on  the  awface  of  the  planet. 
Mr.  Barnard  waa  tndlned  to  *Kiffc  that  moat  tA  the 
permanent  markingi  aeen  oonld  not  be  donda,  but 
were  part*  of  the  actual  antlkca  of  the  planet,  whldi 

dernloK  great  dianga  from  year  to  year. 
__Vu. Eoobd  then  read  a  pwcr  m  llr.  Stanlqr 
nppoeed  ^pUoity  of  the  firat 
Ur.    Unillami   had   been 


.... of  the  latallite,  and  had  notada 

darkwotoutbe  bdt  tramitad  brUieaat^ta.  It 
wai  not  at  the  time  near  to  the  ntdUte ;  but  Hr, 
WHIiami  niggaatedtbat  at  a  later  period  durfag  the 
trandtitmaynave^Tanriie  to  the  double  appear- 
ance, for  neither  Mr.  Barnard  nor  Mr.  Bumham 
appear  (owing  to  Vb»  precance  of  vidtora  at  the 
lick  ObHmtoiy) to  have  been  aUe  towatdithe 
double  eateUite  for  mon  than  a  minute  or  two. 

Dr.  E.  3.  Spitta  nid;  Several  year*  ago  I  made 
a  nnaber  of  experimenta  en  the  traniiti  of  JupttWi 


HIRBOR    LIffS. 

THIS  little  hutmmant  hai  been  devlMd  eapecially 
tor  the  reading  of  oertain  Engliih  and  Amuicau 
joumali  that  an  prmted  in  very  imall  type,  and 


the  eontlnned  reading  of  which  aoon  fatiguai  the 
nuight.  But  it  may  be  catplnved  Joat  ai  well  for 
the  reading  of  mannaaript,  and  in  thli  caae  It  Ii 
~Lnc&  eader  to  nia  than  la  the  hand  i— *■  uiually 

A  oonditl  of  a  concave  laai  derigned  to  give  an 
enlarged  image  of  the  chaiaaten,  wCoh  nflecta  the 
lattiz  upon  a  mall  plane  mirm  which  lice  upon 
the  iheet  of  papo  Juit  above  the  line  that  It  Ii 
deabed  to  be  read.  Aa  aoon  aa  the  reading  ol  the 
line  li  flniihed,  the  apparatni  Ii  ihd  over  it,  and 
[oelvea  the  ' 


le  following  line  In  the 


— Xm  Itntniiimt  JfeiKwUn. 


AooosDivo  to  the  Ebelrical  Bmitw  tilffvw  ToA, 
oioue  i*  b«<ng  tried  in  Amedca  for  oxldlaing  aoi- 
peeted  water.  Nothing  oonld  be  mon  perfeot  than 
the  killing  of  organiimi  If;  the  very  prooen  that 
obtalni  in  Nature.  In  a  very  abort  tliae  we  will 
donbtlen  uie  oione  ai  a  oheap  dlaialaotant.  It  will 
be  made  wholnale  by  eleotrloal  diaohalsa,  and  will 
be  uied  for  dlalnfecting,  bleaching,  oridtwog  oil  for 
linnUnm  ud  nuh  worx,  and  peraapi  vuloaniainK 
mbbar,  and  a  thouiand  and  one  othm  uaei  wiU 
ipring  np  ai  aom  aa  the  nagent  ia  really  in  the 

A  New  Bleetrloal  Kaobtne. — At  a  recant 
lecture  M.  Henri  Beoqneral  exhlUted  an  fugenion* 
fridiaaal  electrical  machlna,  deviied  by  hli  denon- 
itrator,  M.  Peignot.  Mennry  ia  forced  by  meani 
of  a  pump  through  the  poree  of  a  tJace  of  cluunoii 
leather,  and  electricity  in  CTUBdnable  qnantltiei  ia 
goierated  by  the  fnotion.  Dncretet,  the  well- 
known  Peril  initrumant  maker,  ha*  Jnit  finiihed  a 
macUne  of  thia  Und  for  tiia  Oonaerratoln.    The 


wteOlteii  and  Ifeel  oonvinoed  that  the  obnrratloa 
of  tbe  donble  aatelUte  may  be  accounted  for  by  the 
brightneii  of  the  background  on  which  the  ntelUta 
wai  observed.  With  a  bright  background  than 
would  be  Irradiation,  which  would  *n>ear  to  eat 
Into  the  dlao  ol  the  eatellite,  and  might  appear  to 
divideit  into  two  if  then  wen  a  dark  bait;  and  with 
a  background  darker  than  the  nteUIte,  you  might 
have  Inadiation  bom  tbarateUite.makmg  it  appear 
to  have  a  diac  elongated  In  the  polar  dircMlon. 

Mr.  Enobd  eaid  ;  Then  waa  a  tianrit  of  thii  Sni 
■atellite  on  Satorday  lart,  which  I  obeerved.  Whan 
It  entered  on  the  £ec  It  appeared  quite  bright  in 
oomparinn  with  the  baokgroond ;  but  when  U  had 
paaaed  about  a  qoartar  of  a  ndlna  on  to  the  diac  I 
"    ""    "  "        ""   "   dniky  ipot  on   a  hri^back- 


Round.    Thero  will  be' 

ttiii  acntham  dark  equatorial  belt. .._ 

thereton,    be   an   opportunity  of  verifying  Mr. 
raUIttadne* ' — ' 


re  wilt. 


Bamard'i  obiervation  U 

Cut.  Noble  laid :  I  waa  atruck  with  tbe  remark 
In  Ur.  Barnard'i  pwer,  that  the  markingi  on 
Jupiter  an  many  of  them  permanent,  and,  uiere- 
* —  wsmuataiitnaUy  belooUnaattheplartloanr- 

it  ths  planet.    How  wonld  Be  accooot  far  Mr. 

Stanley  WiUIami'i  obiervation  of  the  lut  whldt 
'"'  -tmc  drifted  up  to  tbe  red  not  and  thai  went 

r  it  and  wai  loitf    Tf  hii  enriji  innmrifl  in  iiin 

pcidbte  that  the  great  nd  tpot  nught  be  aomething 
like  a  aolar  protnberaneej  a  region  weM  wa  nw 

Then  oin  be  no  doubt  abont  Iti  permanance  on 

l£llanyard  aaid  :'  It  aeema  to  me  that  tha 
different  pmiodi  of  rotation  of  the  diSerant  ipoti 


oolumn  of  meniury  ii  1  mMre  high  and  SO  oenti-    Monthly  Notiea,  the  raoordi  of  inch  activity  on  the 
mttrea  In  diameter,  '  lurfaoe  of  Jnpuer  with  tbe  tonapot  period,  ^and 


gaaeoni  envelope,  probably  romethlns  like  our  inn. 
It  [a  only  agueoua  bodv  whichooold  rotate  with 
diffeiant  valocitiee  In  different  latitudee.  There  la 
alao  other  evidenoa  that  we  an  looking  at  a  ganoni 
body:  whenaatarlaoocnltedat  thellmbof  JupdtM 
it  dace  not  dinppear  nddenly.  Someeeven  or  ef^t 
yean  ago  I  put  together  in  the  MimlUf  JVefimw 
aenral  obeervatlanaof  aub  gradual  diiappwantM 
ol  itanand  mtePitee  at  the  limb  of  Jupiter.  Inoi  • 
caae  Prof.  E.  C.  Pickering  obeerved  a  atar  of  the  7th 
-oagoltade,  which  teok  two  or  three  minutaabilora 
ti  Bght  waa  entii^  loet.  Ihe  light  died  down, 
ind  uen  beoame  brwhtar  again  two  or  three  tinua 
.Iter  bafon  it  waa  finall*  Icat :  it  mn*t  have  been 
lean  through  a  dcpjh  of  nearly  a  thonnnd'mQca 
within  the  limb.  Then  nemi  to  be  Itroog  oon- 
onrrent  evidence  that  then  ia  a  gnat  developnunt 
of  red  Ipoti  and  red  markingi  on  the  inrfaee  of 
Jupiter.    At  the  preeant  time  change  ia  evidently 

Smg  on  thara  mon  ruidly  than  utual,  end  it  u 
wraating  to  note  that  it  ii  at  a  time  when  lun- 
ipoli  an  beginning  to  be  mon  nnmeroui  and 
larger.    In  1870  I  compared.  In  a  paper  in   the 
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•una  to  the  oonclunon  that  there  was  a  good  deal  of 
eridence  showing  a  connection  between  the  two 
dassea  of  phenomena.  The  actiTit  j  on  Jupiter  was 
fery  marked  in  1869  and  the  foUowinff  year,  and 
there  was  a  similar  derelopmeut  of  rea  spots  and 
lapid  change  in  18S0  to  188S,  and  now  again,  with 
the  commencement  of  a  new  period  of  solar 
aottTity,  we  hear  of  these  changes  on  Japiter. 

Mr.  Hewlett  aaked  whether  it  would  oe  possible 
for  a  double  satellite  to  revolve  in  suoih  close 
yro^mitv  without  being  drawn  together,  so  that 
Uie  two  Dodies  would  merge  into  one  another. 

Mr.  Banyard :  I  think  that  we  may  be  sure  that, 
if  two  iron  balls  1,000  miles  in  diameter  rested  on 
«ne  another,  they  would  crush  together ;  even  steel 
would  flow  out  like  water  under  the  pressure  of 
their  mutual  gravity. 

Mr.  H.  H.  Turner  read  a  paper  on  some  new 
forms  of  levels.  He  said :  I  should  like  to  make  this 
a  joint  paper  with  Mr.  Common,  and  to  discuss 
some  possible  modidoations  of  the  old  form  of  level. 
The  great  difficulty  has  always  been  that  it  has 
hsen  impossible  to  get  a  level  with  a  uniform  scale. 
This  is  partly  doe  to  the  inequalities  in  the  tube  of 
the  level,  and  to  the  changes  in  the  shape  of  the 
bubble  caused  by  the  expansion  of  the  bIjlss  or  the 
liquid.  Mv  proposal  is,  that  the  bubole  should 
always  be  brought  to  the  same  part  of  the  tube  bv 
means  of  a  micrometer  screw.  The  bubble  will 
then  always  be  brought  to  one -part  of  thesoale, 
and  the  reading  will  really  be  made  hv  reading  the 
nrew,  about  the  errors  of  which  we  know  a  great 
deal  more  than  about  the  errors  of  levels.  Mr. 
Oommon  has  suggested  to  me  that  we  should  get 
rid  of  a  spirit-level  altogether  by  having  a  hori- 
lontal  telesoope  with  a  priim  at  the  end,  which 
enables  you  to  look  down  mto  a  trough  of  mercury, 
and  compare  the  place  of  the  wires  in  the  telesoope 
with  the  wires  as  seen  reflected  from  the  mercury. 
The  level  of  the  telescope  would  then  be  ohanffed, 
and  the  wires  brought  mto  coincidence  with  meir 
images  by  means  of  a  micrometer  screw. 

Mr.  Brett:  In  your  instrument,  how  do  you 
know  that  the  inside  of   your  level  is  a  true 

2 Under,  and  that  the  bubble  has  not  changed  its 
ape  from  one  part  to  another  'r 

Mr.  Turner:  That  is  just  the  difficulty  that  I 
propose  to  avoid.  I  always  bring  the  bubble  to  the 
same  part  of  the  tube  before  I  make  the  reading. 

The  President  said:  I  think  that  the  subject 
dealt  with  by  Mr.  Turner  deals  with  a  very  old 
difficulty  about  which  a  great  deal  has  been 
written.  It  has  been  said  that  spirit  is  too  light  a 
fluid.  No  doubt  that  mercury,  by  reason  of  its 
weight,  would  be  very  sensitive. 

Dr.  Spitta  read  a  paper  on  '*  Some  Photometric 
Experiments  connected  with  the  Application  of  the 
Law  of  Linaiting  Apertures  and  small  Object- 
Olasses."  He  showed  by  diagrams  the  very  great 
variety  of  the  size  of  the  image  of  star  made  by 
different  parts  of  object-glasses  by  different  makers, 
and  the  dangers  of  relying  on  the  constancy  of  sudi 
images  for  photometric  work. 

QTUKITT   HICBOSCOFIGAL   CLTJB. 

THE  297th  ordinaiy  meeting  of  this  dab  was 
held  on  Friday,  Nov.  20th,  at  20,  Hanover- 
square,  W.,  Dr.  W.  H.  Ballinger,  F.B.S.,  Presi- 
dent, in  the  chair. 

The  Secretary  said  that  something  b^ond  the 
erdinary  form  of  acknowledgment  was  due  in  the 
ease  of  the  new  edition  of  Dr.  Carpenter's  "Beve- 
lations  of  the  Microeoope,"  presented  by  the  editor, 
their  esteemed  president,  Dr.  Dallioger.  It  was, 
perhaps,  an  excess  of  modesty  on  Dr.  Dallinger's 

Cirt  to  entitle  what  must  have  required  immense 
bour  and  original  research,  a  mere  new  edition :  it 
was  practically  a  new  book.  The  first  seven  chapters, 
relating  to  microscopic  optics,  the  instrument  ana 
its  accessories,  and  their  use  as  true  scientific  tools, 
were  entirely  new,  and  included  a  concise,  yet  accu- 
rate summary  of  Prof.  Abbe's  important  theories 
now  for  the  first  time  brought  together  in  a  single 
work.  This  particular  subject,  though  of  the  highest 
possible  importance  to  microscopists,  was  hardly 
touched  upon  by  the  late  Dr.  Carpenter,  was,  in  fact, 
brought  forward  in  the  latter  period  of  his  Ufe, 
when  he  seemed  to  shrink  from  dealing  with  it,  and 
since  the  last  edition  in  1881  vezy  considerable 
advances  had  been  made,  both  in  the  theoiy  and 
practice  of  microscopic  optics,  which  would  be 
found  fuller  discussed  m  the  one  now  before  them. 
The  question  of  the  absolute  requirements  of  a 
mdcroscope  intended  for  the  beet  class  of  work  was 
dealt  with  without  favour,  and  with  such  discern- 
ment that  it  must,  and  did,  recommend  itself  to 
whosoever  had  endeavoured  to  work  with  the  in- 
ftrument  in  a  truly  scientific  spirit.  Chief,  perhaps, 
among  Dr.  Carpenter's  many  merits,  and  one  which 
eannot  be  too  highly  commended,  was  a  great 
capacity  for  lucid  exposition  of  any  subject  he  wrote 
or  spoke  upon,  and  he  wished  to  convey  a  high 
compliment  by  saying  that,  in  his  opinion,  the  pre- 
sent edition  was  in  this  respect  not  one  whit  behind 
its  predecessors ;  and,  as  far  as  extended  knowledge, 
acute  criticism,  and  research  could  make  it,  im- 
mensely their  superior.  The  Secretary  fujrther 
said  he  was  sure  every  member  present  would  hear 


with  great  regret  that  their  esteemed  treasurer,  Mr. 
Gav^  who  had  held  this  offioe  since  187d»  felt  him- 
eelf  compelled,  hj  reason  of  continoed  ill-health, 
to  resign  his  post.  He  was,  however,  in  a  position 
to  state  that  their  well-known  friend,  Mr.  J.  J. 
Yezey,  had  accepted  the  treasurership,  and  would 
be  proposed  in  due  course  at  the  hext  annual 
general  meeting.  He  would  also,  in  order  to 
relieve  Mr.  Oay  as  far  as  possible  until  then, 
receive  current  subscriptions  and  transact  the  finan- 
cial business  of  the  club. 

Mr.  C.  L.  Ourties  exhibited  a  new  microscope  by 
Beichart  Mr.  C.  H.  GUI  exhibited  and  described 
a  **  life  slide''  and  slide  carrier,  for  use  with  oil- 
unmersion  condensers. 

Mr.  Hardy  made  some  remarks  on  a  simple 
form  of  Boonoohromatic  light  illwmnator,  oonsistmg 
of  a  dense  flint  prism  atts^ed  to  the  mirror  flttinf. 
Mr.  Nelson  pointed  out  that  although  this  sunple 
arrangement  gave  a  coloured  light,  it  could  hardly 
be  said  to  be  strictly  monochromatic,  and  it  was 
essential  that  the  prism  should  be  used  iu  the  posi- 
tion of  minimum  aeviation. 

Mr.  Bousselet  read  a  short  reply  to  the  criticisms 
made  at  the  last  meeting  on  hii  paper  '*  On  Vision  in 
Botifers."  Mr.  Parsons  read  a  paper  on  two  new 
rotifers,  Pterodina  csBca  and  Oallidina  magna- 
calcarata,  found  at  Epping  Fdkeet.  Mr.  Western 
corroborated  and  supplemented  Mr.  Parson's  dis- 
covery by  some  further  remarks  on  these  organisms. 

Mr.  £.  M.  Nelson  read  an  abstract  of  a  paper 
"On  the  Diffraction  Theory  and  Frannhofer's 
Theorem."  This  went  to  prove  that  the  Abbe 
theory  in  part  and  Frannhofer's  theorem  were  in- 
compatible; that  diffraction  phenomena  did  not 
begin  with  a  given  small  mterval;  and  that 
Eiohom's  calculation  was  incorrect.  Mr.  Nelson 
also  showed  a  photo-micrograph  of  the  oltimate 
structure  of  muscle  flbre. 

Votes  of  thanks  were  passed  for  these  communi- 
cations, and  the  proceedings  terminated. 

Mr.  T.  Powell  exhibited  a  resolution  of  Navicula 
rhomboides  with  a  new  apochromatio  iV  homo- 
geneous immersion. 

The  next  meeting  will  be  held  on  Friday,  Deo.  18. 


VSEEm.  AHB   SCIEITTIFIC   SOTEB. 


•  ♦# 


Thb  Butter  Committee  of  the  French  Chamber 
has  framed  a  BiU  bv  which  all  adulteration  of  butter 
is  prohibited.  Mskers  and  retailers  of  margarine 
are  to  notify  the  authorities,  to  pay  2f.  per  100 
kilogrammes,  and  to  affix  a  laoel.  violation  of  the 
law  is  to  be  punishable  with  from  six  months'  to 
two  years'  imprisonment.  Exception,  however,  is 
made  with  regard  to  omission  to  affix  the  label, 
whidi  is  punishable  with  imprisoimient  for  a  poioa 
ranging  from  a  fortnight  to  three  months. 

Ooal  Burnt  on  the  Atlantic  Steunera.— The 
steamship  Majesties  on  her  first  record  passage,  is 
said  to  have  maintained  a  speed  of  20*1  knots,  and 
burning  220  tons  of  coal  each  day ;  her  engines 
indicated  19  600H.P.  The  City  of  Paru  is 
accredited  with  260  tons  of  coal  durmg  the  voyagee 
she  is  at  present  making,  and  her  average  speed 
is  said  to  be  about  19^  knots;  but  her  indicated 
horse-power  is  less  than  that  of  the  Majestic. 
Beckoning  2,2401b.  per  ton,  the  ooal  consumption 
of  the  Majutic^  according  to  the  foregoinp^  figures, 
is  l*051b.  per  mdicated  horse-power,  which  shows 
a  remarkable  economy  of  fuel;  in  fact,  these 
fignree  would  seem  to  indicate  that  there  is  a 
mistake  somewhere.  It  is  asserted  that  during  a 
recent  voyage  the  coal  consumption  of  the  Oity  of 
Parit  was  only  240  tons  per  day  for  both  main 
engines  and  aU  auxiliary  power.  But  her  total 
horse-power  and  the  necessary  deduction  for  the 
auxiliary  power  is  not  given. 

Thomaon'a  Sounder. — Sir  W.  Thomson,  writ- 
ing to  oonrect  some  misconception  of  his  sounding 
machine,  says:— It  is  true  that  the  ohemioally- 
prepsjred  tuM  was  the  onl^  appliance  for  measur- 
ug  the  depth  which  I  had  m  my  apparatus  when  it 
was  first  brought  into  use  14  years  ago,  but  about 
six  years  ago  I  introduced  a  depth-recorder  in 
whicn  the  depth  is  indicated  by  a  marker  pudied 
along  a  scale  of  depths  by  a  piston  working  in  a 
tube  forming  the  neck  of  a  bottle.  The  piston  is 
held  back  by  a  spring,  and  the  distance  to  which  it 
is  pushed  inwards  by  the  increasing  water  preesure 
as  the  sinker  descends  to  the  bottom  is  proportional 
to  the  depth.  The  marker  is  left  at  the  position  on 
the  scale  corresponding  to  the  depth,  until  the 
sinker  is  hauled  up  and  brought  on  board,  when  the 
depth  is  read  off  and  the  marker  is  reset  in  its  aero 
position,  to  be  readv  for  use  again.  Both  the 
chemical  tubes  ana  this  depth-recorder  are 
regularly  supplied  along  with  my  sounding  machine. 
Some  navigators  prefer  the  chemical  tubes, 
because  they  give  a  permanent  record  of  the  depth. 
Others  prefer  the  depth-recorder,  and  do  not  use 
the  chemical  tubes  at  all.  Many  use  sometimes  the 
chemical  tubes  uid  sometimes  the  depth-recorder, 
according  to  circumstances.  The  depth-recorder 
has  great  advantage  over  the  chemical  tubes  in 
avoiding  the  expense  of  relining  the  tubes  with  the 
chemicad  preparation. 


SGIENTIFIC    NEW& 

•♦» 

THE  position  of  Wolfs  comet  on  Dec  9, 
Berlin  midnight,  is,  according  to  Br. 
Berberich's  ephemeris,  B.A.  4h.  19m.  37l,  & 
Dec.  14''  26*6',  brightness  6*35  as  oompszsd 
with  unity  at  time  of  rediscovery.  Those  v^ 
possess  instruments  of  even,  moderate  apcctoxs 
may  probably  be  able  to  follow  the  comet  uatil 
about  Christmas ;  but  on  that  day  the  brightasa 
will  be  only  4*35,  and  the  S.  Deo.  l'39r. 

The  death  is  announced,  in  his  63rd  year,  of 
Prof.  Joseph  Wolstenholme,  who  wOlDeslleo> 
tionately  remembered  by  many  Cambridge  men, 
and  also  by  many  students  at  Coopers  HOI, 
where,  after  resigning  his  Fellowship  at  Csm- 
bridge,  he  became  the  first  professor  of  mstbe- 
matios.  The  deoeased.was  looked  upon  as  au 
of  the  most  accomplished  mathematicians  ol  hif 
time,  and,  amongst  other  work^  puUishod  a 
collection  of  original  mathematical  proUmi 
devised  l^  himsel£ 

The  '*  master  "  of  the  Birmingham  Mini,  Mr. 
Ralph  Heaton,  is  dead.  He  was  bom  in  1827, 
and  early  in  life  was  associated  with  his  fathsr  in 
the  btiamess  ol  braasfounding,  stampng,  and 
tube-making.  When  Boolton'a  mint  at  Soho 
was  dinnanUed,  Mr.  Heaton' a  father  jrnrohssod 
the  coining  apparatus,  and  made  great  improfs* 
ments  in  the  production  of  "  blanks  "  and  com* 
pleted  ooios.  When  the  present  bronze  ooinsga 
was  introduced,  the  firm  received  large  orden 
from  the  Government  for  blanks,  and  subss- 
quently  for  completed  coins.  Mr.  Heaton  wsi 
chairman  of  the  Birmingham  Mint  Compaay, 
and  at  one  time  or  another  had  made  coins  for 
nearly  every  country  in  Europe,  as  wall  as  for 
India,  Ghixia,  Canada,  and  aeveral  of  the  South 
American  Bepublics. 

The  Vice-chancellor  of  Cambridge  Umy8r% 
has  received  a  petition  from  2,689  persons  issi- 
dent  in  Kew  Zealand,  praying  the  senate  to 
grant  degrees  to  women. 

The  Spanish  Government  intend  to  open  two 
exhibitions  in  September,  1892,  in  celebratioxi  of 
the  fourth  centenary  of  the  discovery  of  America. 
One  of  these  will  be  at  Mtidrid,  and  will  beosUad 
Uie  Exposition  Historique  Am6ricatne  de  Madrid. 
The  other,  at  Huelva,  will  be  called  the  ExpoB- 
tion  Historique  Europ^ene  de  Madrid. 

The  CeuncU  of  the  Royal  Scottish  Geogrsphi* 
cal  Society  hav  e  appointed  a  committee  to  co- 
operate with  the  Director- General  of  the 
Ordnance  Survey  of  the  United  Kingdom  in  the 
revision  of  the  place  names  of  Scotland.  Dr.  J. 
Burgess,  O.I.E.,  is  the  convener. 

At  the  meeting  of  the  Royal  Geograpbictl 
Society  on  Monday  last,  a  paper  descriptive  of  a 
journey  across  the  Pamirs  made  by  Mr.  St 
George  Littledale  and  his  wife  was  read  by  the 
secretary.  It  appears  that  the  stories  of  summer 
pastures  refer,  so  far  as  they  are  true  at  all,  only 
to  isolated  cases.  The  country  in  question  csn- 
not  feed  the  caravans  that  cross  it ;  far  lees  cm 
it  sustaia  the  baggage  animals  of  an  army  on  the 
march. 

Under  the  auspices  of  the  German  East  Afnes 
Company  Dr.  Oscar  Baumaim  is  to  make  asenal 
of  explorations  in  the  Masai  territory,  in  which 
he  says  there  are  many  regions  about  which  little 
is  known. 

The  Committee  appointed  at  the  Cardiff  mset« 
ing  of  the  British  Association  to  obtain  informs' 
tion  as  to  the  climate  of  Tropical  Africa,  and  to 
endeavour  to  establish  a  network  of  obsernng 
stations,  ask  for  the  assistance  of  all  who  can  help 
them.  They  are  tabulating  all  the  data  known 
to  them,  and  will  supply  blank  forms  to  any 
residents  in  that  portion  of  Africa  who  tnU 
undertake  to  make  regular  observations  end 
return  the  forms  duly  filled  up.  The  oomfluttoe 
consists  of  Mr.  E.  G.  Ravenstein  (chaurmao),  Mr. 
Baldwin  Latham,  and  Mr.  G.  J.  Symons  (aeere- 
taxy).  Communications  should  be  sent  to  Mr. 
Symons,  at  62,  Camden- square,  N.W. 

Writing  about  the  remarkable  barometric  de- 
pression of  Nov.  11,  Mr.  G.  J.  Symons  »yjlj^ 
it  has  been  exceeded  only  five  times  in  the  thuty- 
five  years  during  which  he  has  been  mMang 
meteorological  observations.  Anticipating  egi^ 
depression,  he  started  the  Richard  brontwnetff 
at  6.30  a.m.  and  kept  it  running  for  tenhom^ 
tiius  obtaining  on  a  roll  of  paper  about  60ft.  w^ 
such  a  record  of  the  movement  of  the  baroi^^ 
as  has  never  before  been  obtained— ^^^^y  "*^ 
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ynlaiion  twing  dioim  in  detafl,  ev«n  il  it  lasted 
poly  two  MooiidB. 

It  is  well  known  that  Mr.  Edison  has  been 
Itadytniif  a  scheme  for  working  all  railways  bv 
tkinatj,  and  it  is  understood  that  he  will 
;0DdssToar  to  show  an  example  at  the  Chicago 
jSihilBtion  of  1893,  and  probably  nm  trains 
^m  that  place  to  Milwaukee,  which  is  situated 
the  ihore  of  Lake  Michigan,  about  100  miles 
)?s  Chicago.  Mr.  Edison  is  reported  to  have 
*  that  ''Electricity  will  displace  steam,  if 
ay,  as  well  as  speed  and  safety,  is  a  factor 
locomotion,  not  because  it  will  make  a  speed 
100  miles  an  hour  easily,  while  steam  strains 
*'  to  make  60,  but  because  it  will  get  one-horse 
~  out  of  lib.  or  21b.  of  cheap  coal,  while  a 
ire  only  gets  that  power  out  of  61b.  of 
ooaL  He  also  thinks  that  «  full  speed  on 
>7Btem  is— -or  I  see  no  reason  why  it  should 
be— 200  miles  an  hour.  But  for  practical  pur- 
"  I  feel  sure  that  a  lOlb.  ndl  on  a  ballaated 
would  stand  a  speed  of  100  milM  an  hour." 

Hie  American   Institute  of  Electrical  En- 
n  have  appointed  a  committee  to  suggest 
for  the  International  Electrical  Congress  to 
ihald  at  Chicago  in  1893.    Prof.  Gray  is  pro- 
of a  local  committee  formed  for  the  pur* 
I  of  making  preparations  for  the  Congress. 

His  Blackpool  Electrical  Tramway  continues 
ipsyagooa  dividend  and  to  work  without  a 
10  that  it  ifl  evident  electric  traction  civn  be 
'  with  success. 

Notices  of  several  underground -railway  pro- 

'"^  have   been  lodged    in  the  Parliamentary 

),  end  it  is  safe  to  assume  that  all  these  will 

:  lor  power  to  work  by  electricity  as  well  as 

other  means. 

It  is  itated  ihat  the  result  to  the  State  of 
the  Indian  railways  was  a  considerable 
loss  during  1889-90. 

It  if  rsported  that  a  fluid  extract  of  Eucalyptus 

[iBifBi  has  been  tried  on  some  of  the  Incuan 

Iways  to  prevent  and   remove   scale   from 

"^^ ,  and  the  results,  according  to  the  Director- 

1*8  report,  are  satisfactory ;  at  present  the 

"nXa  are  not  complete. 

Arrmgements  are  now  completed  for  issuing 
Btificates  to  those  watch  and  clock  repairers 
mo  Btisfy  the  examiners  of  their  proficiency. 
iVhsordinuy  certificate  will  be  granted  to  watch 
^^uzere  who  satisfy  the  councii  that  they  have 
&ir  knowledge  of  depths,  the  verge,  hori- 
-^  and  lever  escapements,  and  keyless  work ; 
^nt-olaas  certificates,  evidence  will  be  re- 
din  addition  of  the  applicant's  ability  to 
tnd  adjust,   and  of  his  familiarity  with 
y^    ^>grayhBy  repeaters,  and  other  complicated 
Jff^   The  practical  work  and  question  papers 
lul  be  examined  at  the  Horological  Institute. 
Toil  scheme  should  attract  the  attention  of  all 
yvong  watch  and  clock  repairers,  who  can  obtain 
^   nrticulars     from    the    secretary    of   the 
fiaROogical    Institute,     Northampton  -  square. 
IaMicn,E.C.  ^ 

Ihe  fames  of  burning  naphthalin  are  stated  to 
2  »  cms  for  whooping  cough  by  Dr.  Chevemac, 
«  All,  who  discovered  its  powers  accidentally, 
^puoes  about  three-quarters  of  an  ounce  in  a 
nitti  dish  and  applies  heat.  The  naphthalin 
looamelts  and  fills  the  room  with  white  fumes 
MM  SIS  not  unpleasant. 

Next  Sunday,  Nov.  29,  Sir  B.  8.  Ball,  F.K.S., 
ww»  St  St.  George's  Hall,  Langham-plaoe,  at 
♦>».,  on  "How  came  the  Great  Ice  Age," 
^  Isutem  illustrations.  This  lecture  con- 
^  the  first  series  of  seven  lectures  of  the 
*J«)r  Lecture  Society.  Twenty-one  lectures 
*  three  series  are  given  during  the  season. 

^*Oopsmic  et  la  D^uverte  du  Syst^e  du 
f^"  byOamille  Flammarion  (Paris:  Marpon 
2JJJja»»Mion),  is  a  littie  work  which  will  in- 
|*J*  those  of  our  readers  who  read  French,  and 
7|J^^  learn  something  of  astronomy  and  its 


JJftndytlc  Oalvanialng.— Herr  Schaag,  of 
J™i  •nd  a  Bsden  firm  have  patented  the  f oUow- 
ayyy  of  obtaining,  by  way  of  electrolysis,  an 
ry*»  deposit  of  2ino :— Salts  of  magnesium  and 
?^«re  added  to  the  ordinary  bath.  The  add!- 
^  n  nagnsnom  increases  the  oonduetirity  with- 
2»2^s«iDg  the  acidity  of  the  solution^  The 
2*^  aao  contains  a  minute  trace  ormsa- 
^^which  randers  it  hard  and  adherent.  1^ 
^™"y  MSMd  to  insure  a  regular  white  deposit. 


IfTTEBSTO 


EDITOB. 


-Mn»- 


[W€  donoi  Md  ottrmipa rwpowMiUfor  lh§  oyinwng  of 
ow  eomtpomdents.  The  Sdiior  rup^cUuUy  rtquuta  that  all 
communieations  should  bt  drawn  up  aa  Ir^fiy  cm  j>m»U«.] 

AU  eommmieatiama  lihouUL  &«  addmtmi  I0  M«Bdxtob  4/ 
tht  BiroLua  Hbohavio,  883,  Stnand^  W,0. 

An  Cheques  and  Post-^ffieo  Orders  to  («  made  payable  to 

J.  PASaMOBB  BOWABDS. 

•«•  In  order  to  faeXlitate  refertnee,  OorrespondeHts^  ^ohem 
speakmy  of  any  letter  pretriously  MMtfHed,  will  oblige  by 
menHoniny  <A«  number  o/th§  Letter,  as  well  ae  the  page  on 
which  U  appears, 

*'  I  would  haTe  everyone  write  what  hekaowi,  and  as 
modi «■  be  knows,  but  no  noie:  sad  that  not  in  this 
onljr,  bat  in  aU  other  nibjeots :  FOr  siioh  a  penon  may 
hM,V9  some  paxtioular  knowledge  and  eiEpenenoe  of  the 
nature  of  euoh  a  penon  or  ntoh  a  f  eontain.  that  aa  to 
other  thinge,  knows  no  more  than  what  ereryoody  does, 
and  yet.  to  keep  a  clutter  with  thia  little  pittance  of  hia, 
will  undertake  to  write  the  whole  body  of  phyaiokfl,  a  vioe 
from  whenoe  great  incon?eniences  denre  their  original.'* 

PBO JBCTILES,  AND  THE  BOTATION  OF 
THE  EABTH— HEIilOBCBTEB-ANaXJ- 
LAB  aUBTBKSB  OF  FIELD  OF  TEI.B- 
BOOPB—ASTBONOMIOAIi  TELEBOOPE 
— Mtr  CEPHEI  —  TTNPT7BI.ISHED  OB- 
8EBVATI0KS— LENOTH8  OF  A  DE- 
OBEE  OF  LATITUDE  AND  LONQI- 
TT7DB— THE  BTTN'S  LIQHT. 

[32925.] —EvHBTOins  who  has  ever  opened  a  book 
on  gunnery  must  be  familiar  with  the  aJlegation 
that  the  rotation  of  the  earth  from  west  to  east 
causes  a  very  perceptible  deviation  in  the  flight  of 
a  projectile  nied  from  north  to  south  or  from  south 
to  north,  such  deviation  being  in  our  northern 
hemisphere  always  to  the  right  of  the  line  of  fire. 
For  example,  in  Gtoeral  Boxer's  "  Treatise  on 
Artillery,''  he  states  that  a  ball  fired  due  south  in 
latitude  o2*^from  a  561b.  gun  with  a  charge  of  171b. 
and  an  devation  of  35*"  (giving  a  range  of  5,600 
yards)  would  have  a  riffht-hand  or  westward 
deflection  of  10  914  yards.  I  was,  then,  a  good  deal 
struck  by  the  following  letter,  which  appeared  in 
the  Standard  last  week : — 

"  SzB,— With  reference  to  the  statement  that  a 
rifle  bullet  has  a  tendency  to  the  right  in  the 
northern  hemisphere  and  the  contr^  south  of  the 
Equator,  I  may  say.  after  two-and-a-half  years' 
experience  of  match  snootinff  and  practice  with  the 
regulation  Itfartini  rifle  in  New  South  Wales,  that 
this  assertion  is  incorrect,  and  that  the  bullet  tends 
to  the  right  there  ashore. 


"  Nov.  2. 


am.  Sir,  your  obedient  servant, 

*'  N.S.W.  BiSKBYB  BZFLSIUV." 


Now,  of  course,  I  have  not  the  faintest  notion 
who  "  N.S.W.  Beserve  Rifleman  "  is,  or  with  what 
authority  he  claims  to  speak;  but  he  makes  a 
very  definite  assertion,  and  as  the  Evqlibh 
MKOHAifio  circulates  wherever  the  English  language 
is  spoken,  I  write  in  hope  that  this  may  oatoh  the 
eye  of  some  Artilleryman  in  the  southern  hemi- 
sphere who  will  give  us  the  benefit  of  his  personal 
experience  in  this  matter.  The  theory  of  the  thing 
is  sufficiently  simple :  it  would  be  odd  should  it  be 
shown  that  that  theory  is  diametrically  contradicted 
inpmotioe. 

I  am  sorry  that  I  misinterpreted  the  original 
oommnnioation  (letter  32815)  of  **Zed"  (letter 
32896,  p.  263).  and  will  make  what  amends  I  can  by 
telling  him  that  as  far  back  as  1794  Triesnecker 
measured  the  distances  between  stars,  the  diameter, 
of  Jupiter,  &o.,  with  a  divided  object-glass ;  that 
Bessers  dassioal  measures  of  61  dygni  were  made 
with  it,  and  that  Dr.  GKll,  Her  Majesty's  astro- 
nomer at  the  Cape,  used  the  heliometer  in  his 
determination  of  the  Solar  Parallax  by  observation 
of  Mars' at  Ascension  in  1877.  As**  Zed  "is  probably 
aware,  the  observations  consisted  in  the  measure- 
ment of  the  distance  of  the  planet  from  certain 
selected  stars,  and  I  know  that  Dr.  Gill  had  the 
utmost  oonfidence  in  his  results.  Let  me  thank 
your  oonespondent  for  his  corroboration'  of  my  own 
experience  m  the  observation  of  e*  Lyrsa. 

If  the  middle  of  **  Inquisitive's '  fence  (query 
75813,  p.  272)  is  4,700ft.  from  his  telesoope,  its  ends 
will  be  4,700*55ft.  Of  oourse  your  correspondent 
knows  that  the  chord  of  an  arc  «  2  sin.  of  naif  the 
arc,  and  hence  we  may  at  once  obtain  the  sin.  of  the 
semi-angle  by  dividing  72  by  4,700-55.    Thus— 

72  log.  1-8573325 
4,700-55  log.  8*6721488 

52*  39-554"  log.  sin.  81851837 

and,  doubling  this,  will  give  1°  45'  lO'l"  as  the 
anfftUar  subtense  of  the  whole  144ft  of  fencing, 
and.  consequently;  of  the  diaphragm  defining  lua 
field  of  view.  His  fencing  wire  would  subtend 
an  angle  of  between  9"  and  10".  There  is  nothing 
wonderful  in  his  seeing  this.  Theoretically,  a 
telescope  of  l'625in.  aperture  ought  to  divide  a 
double  star  whose  components  are  only  2'8"  apsft. 


His  \m.  bullet-mark  would  obviously  be  visible 
2-273  times  as  far  off  as  a  *22in.  one— i.e.,  at 
t0,68dft.  distance. 

Mr.  Jay  (query  75829,  p.  272)  should  have  mors 
than  one  diaphragm  in  h£i  telescope,  the  aperture 
of  each  being  so  regulated  by  its  distance  from  his 
object  glass  that  it  shall  subtend  the  same  angle  at 
its  focus  as  does  the  objective  itself.  For  example: 
Suppose  that  the  diaphragm  is  22in.  from  the 
object- glassj  it  must  be  of  Imlf  the  diameter  of  the 
latter,  or  2im.  in  aperture.  If  it  is  two- thirds  of 
the  focal  length  from  the  objective— Le..29'33in., 
its  aperture  must  be  l*5in.,  and  so  on.  The  Huy- 
gheman  evepiece,  described  almost  hundreds  of 
times  in  these  psges,  is  the  one  which  must  be 
employed  for  astronomical  purposes.  Any  of  the 
opudans  who  advertise  in  these  columns  would 
supply  these  eyepieces  very  much  better  and  cheaper 
than  your  querist  could  make  them. 

That  well-known  authority  on  variable  stars,  Mc 
J.  E.  Gk>re,  F.B.A.S.,  has  just  reproduoed  his 
observations  of  the  variable  star  fi  Cephei  from 
Januanr  1, 1888,  to  December  31,  1890,  from  the 
Procuainga  of  the  Royal  Irish  Academy.  They  ase 
of  a  very  puzzling  character,  inasmudi  as  the  varia- 
tion of  the  star's  light  seems  to  follow  no  discover- 
able law,  little  or  no  change  bein|^  perceptible  daring 
months  at  a  time,  and  such  variations  as  were  ob- 
served being  strangely  irregular,  and  never  exceed- 
ing 0*5  magnitude.  In  short,  Mr.  Gore's  results 
seem  to  set  the  hypotheses  of  oosmical  douds,  re- 
volving dark  oompaniofas,  and  the  like  at  defiance. 

I  have  just  been  reading  a  letter  by  that  well- 
known  astronomer,  Mr.  John  Tebbutt,  of  Windsor^ 
New  South  Wales,  which  appeared  in  the  Austrw' 
Han  newspaper  for  September  26,  and  which  deiUs 
with  a  matter  of  much  more  than  local  interest.  It 
discusses  the  condition  of  the  Sydney  Observatory, 
and  points  out  that  whatever  may  have  been  eff  ectea 
in  that  establishment  since  it  has  been  properiy 
equipped  with  instruments,  has  been  lost  to  the 

5uhlio  through  the  non-publication  of  results.  Mr. 
'ebbutt  is,  not  unnaturally,  indignant  that  while 
Mr.  Stone  has  produced  his  superb  catalogue  of  more 
than  12,000  accurately  determined  southern  stars. 
Sydney,  with  its  fine  transit  drole,  has  only  turned 
out  **  two  small  catalogues  for  1877  and  1878  of  167 
and  254  stars  respectively.  These  embrace  the  usual 
dock  Stars  of  the  yautieal  Almanac,  and  a  few 
others  observed  specially  for  the  trigonometrieal 
survey,  and  in  connection  with  the  opposition  of 
Macs.''  I  wonder  whether  we  need  travd  as  fsr  as 
Sydney  to  find  a  Government-supported  institution 
in  which  a  huge  mass  of  observations  are  lying 
which  have  never  been  given  to  the  public,  whioE 
has  paid  for  their  being  made — though  some  of 
them  have  been  used  in  books  published  privately  f 

Mr.  Collins  (query  75879.  p.  294)  can  find  the 
angle  of  the  vertical  for  any  latitude  in  any  ellipsoid 
by  the  following  formula :  Call  A  and  B  the  major 
and  minor  semi-axes  of  the  ellipse  ^  the  geo- 
graphical latitude,  and  0'  the  geocentric  latitude. 

Then  tan.  0'  a    — _.  tan  0.   In  his  first  example 


=  i  ;    in  his  second  iV>    ^u^»  ^  ^-  C*  ^Y\ 


1! 
A* 

this  only  gives  the  angular  distance  between  the 
geographical  and  geocentric  latitudes,  ilf  he  wants 
to  mid  the  length  of  a  degree  of  latitude  or  \xmay- 
tude  at  any  part  of  the  earth's  surface  (usug 
Clarke's  spheroid),  he  osn  do  so  by  the  use  of  the 
following  formula.  Call  i  the  length  of  a  degree  of 
latitude;  and  c*  that  of  a  degree  of  longitude. 

Then— 

i  m  364609-12ft.  -  1866-72  cos.  2^  +3  98  cos. 4^; 

and — 

6'  m  366542-52ft.  COS.  0-311-80  cos.  3  0+0-40  cos.  50. 

Should  this  meet  the  eye  of  Mr.  Holden  (letter 
32852,  p.  220),  I  should  like  to  say  that,  since 
writing  paragraph  three  of  letter  32890  (p.  262),  I 
have  been  re-reading  the  most  masterly  address 
delivered  before  the  British  Association  at  Cardiff, 
by  its  prerident,  Dr.  Huggins,  and  there  find  a 
reference,  which  I  had  temporarily  forgotten,  to 
Mr.  Stas's  paper.    It  is  as  foUows  :— 

**  In  a  recent  paper  Stas  maintains  that  deotrie 
spectra  are  to  be  regarded  as  distinct  from  flame 
spectnk  and,  from  researches  of  his  own,  that  the 
pairs  of  lines  of  the  sodium  spectrum  other  than  B 
are  produced  cmly  by  disruptive  dectric  discharges. 
As  these  pairs  of  lines  are  found  reversed  in  the 
solar  specoum,  he  condudes  that  the  sun*s  radia- 
tion is  due  mainly  to  dectric  discharges.  But 
Wolf  and  Diacon,  and,  later.  Watts,  observed  the 
other  pairs  of  lines  of  the  sodium  spectrum  when 
the  vapour  was  raised  above  the  ordinary  tempera- 
ture of  the  Bunsen  fiame.  Becentiy,  Liveing  and 
Dewar  saw  easily,  besides  D,  the  dtron  and  greea 
pairs,  and  sometimes  the  blue  pair  and  the  orange 
pair,  when  hydrogen  charged  with  sodium  vapour 
was  burning  at  different  pressures  in  oxygen.  In 
the  case  of  sodium  vapour,  therefore,  and  pre- 
sumably in  idl  other  vapours  and  gases,  it  is  a 
matter  of  indifference  whether  the  necessary  vibra- 
tory motion  of  the  molecules  is  produced  by  dectrie 
discharges  or  by  dames.  The  presence  of  lines  in 
the  solar  spectrum,  which   we  can  only  prodooe 
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flleotrioaUy,  ii  anindioatios,  however,  at  Stai  pointa 
cmt,  of  the  high  temperature  of  the  aun/' 

A  Vellow  of  the  Koyal  Aatronoxnioal  Society. 


BSZLUAJBTT    XBTEOB,    NOV.    19,    1891. 

[32926.1— Thzb  evening  (Key.  19, 1891),  at  7.10 
Gnenwioh  (6.46  Irish)  time,  I  ohaenred  a  verj  large 
and  brilliant  meteor  in  th«  north-eastern  iky.  I 
■hoold  aav  it  wwt  in  view  for  f  ollv  five  eeoonds,  and 
in  spite  of  the  great  light  given  d^^  the  rising  moon 
in  a  doodlesB  sky,  was  a  most  vivid  and  striking 
ohieot. 

The  meteor  travelled  from  near  Oapella  to  the 
eentre  of  the  oonstellation  of  the  Great  Bear,  and 
was  of  a  hlnish-jgreen  oolonr,  moved  veiy  slowly, 
apparsnUy  amitlmg  aparks,  and  left  a  tail  or  track 
hehind  it.  I  can  only  compare  the  latter  to  the 
sparks  and  luminosity  apparent  in  a  dark  room, 
when  von  make  two  or  three  onsacoessf  ul  attempts 
to  strike  a  Tandstickor  match  on  the  friction  surface 
of  the  hoz.  Bdwejrd  J.  Travers. 

Ashtown,  PhcBDix  Park,  oo.  Dublin. 


THB  BSOHirT  BOLIPSB  OF  THB  KOON. 

[32927.1—1  HAD  a  vary  fair  view  of  the  eclipee  on 
the  16th  inst.  here,  though  at  times  heavy  banks  of 
doads  obscured  the  moon.  When  the  moon  was 
about  half -eclipsed  (10.66),  no  lunar  detail  was 
viribie  through  the  telescope  (8io.  spec.)  with  a 
power  of  60,  on  the  daA  part,  which  was  of  a  vary 
dark-my  colour.  This  was  different  to  the  eoHpse 
of  28th  January,  1888,  ^en  detail  was  plainly 
seen,  and  might  be  due  to  the  hazy  atmosphere, 
although  there  was  good  definition  on  the  unedipsea 
part.  At  11.30,  just  before  totality,  thehaae  seemed 
to  dear,  and  part  of  the  moon  appeared  a  bright  red, 
with  detail  showing,  but  not  distinctty. 

11.40.  Hie  moon  was  of  an  orange  tint,  darker  in 
the  centre,  with  yellow  and  sted  blue  at  parts  of 
the  limb. 

11.56.  Oooultation  of  a  small  star,  which  was 
quite  bright  up  to  the  time  of  diMppearing. 

12.36.  T'he  moon  appeared  a  rad  hue,  with  a 
band  of  li^t  yellow  at  one  side. 

12.46.  DetMl  mudi  plainer,  and  the  rays  from 
Copemious  were  very  dear.  Plato  looked  Uke 
a  white  qwt  with  one  or  two  rays  from  it. 

12.60.  More  douds  about,  and  I  noticed  thatL 
when  they  were  passing  over  the  moon,  the  red 
cdour  gave  place  to  a  dull  gr^,  through  which 
some  detail  was  vinble. 

12.66.  Moon  getting  brighter.  Where  the  light 
was  coming  on  It  was  a  pale  blue,  shading  off  to 
pale  orange,  and  on  the  oppodte  side  a  darker 
orange. 

1.0.  Bud  of  totality,  during  whidi  I  do  not  think 
the  moon  was  nearly  as  bright  as  during  the  1888 


1.18.  The  retreating  shadow  at  Copernicus; 
colour  of  dark  portion :  dark  blue  at  edge  (nearest 
the  light),  going  off  into  an  orange -grey. 

As  the  shadow  was  passinff  off,  I  noticed  the  edge 
of  it  slightly  serrated,  thougn  not  so  much  as  in  the 
1888  edipse.  After  that*  edipse.  if  I  remember 
rightly,  it  was  suggested  the  serration  was  caused 
by  the  shape  of  some  of  the  mountains  on  the 
earth  being  thrown,  as  it  were,  in  profile  on  the 
moon.  Is  it  not  possible  these  irregiuarities  in  the 
diadow  may  be  caused  by  the  diadow  passing  over 
theizxcgularities  of  the  moon's  surface  P  The  seira- 
tions  certainly  seemed  to  diange  in  shape  as  the 
diadow  passed  over  the  different  lunar  seas  and 
mountains,  I  do  not  suppose  this  is  a  new  theory, 
and  I  only  mention  it  as  I  noticed  the  diange  in  the 
diape  of  the  edge  of  the  shadow  in  the  course  of 
my  observations.      Neville  Holden,  7.B.  A.8. 

ijancaster,  Nov.  20. 

[82928.]— AuiaouoK  the  edipse  of  the  16th  inst. 
does  not  appear  to  have  been  observed  much  in 
Engtand  on  account  of  bad  weather,  some  fairly 
good  views  were  obtained  of  the  phenomenon  here. 
Observations  were,  however,  much  hindered,  and 
at  times  entirdy  stopped,  by  the  rapidly-drifting 
douds  or  scud,  of  a  misty  nature,  the  wind  being 
from  the  north.  I  observed  with  naked  eye, 
binocular  magnifying  about  five  times ;  and  2|in. 
refractor,  power  37. 

At  9h.  20m.,  DabUn  Mean  Time,  low  scud  drift- 
ing rapidly  over  the  moon,  very  much  obscuring 
it.  Impossible  to  say  if  there  is  any  diminution  of 
brightness  (the  moon  not  having  as  yet  entered  the 
usiDra). 

9.44.  Moon  quite  obscured  with  douds. 

10.14.    Apparently  a  <*  hopdeas  '*  sUte  of  things. 

10.32.  Olearing  again ;  shadow  well  seen ;  limb 
seen  through  it,  to  naked  eye  and  btnoculai% 

10.39.  Shadow  browniah  or  ashen-grey ,\exoept 
in  northern  comer  of  the  cusp,  where  it  is  ruHdy. 

11.0.  A  doudy  interval  seems  clearing  ayay ; 
rather  a  thin,  flat  crescent  left;  a  vezy  mstked 
ruddiness  seen  at  the  upper  part  of  darkttied 
section.  \ 

11.7.  A  nnall  flat  orescent  (if  that  term  is  Kot 


outrageoua)  still  visible  through  thick  haze, 
^together  a  weird,  dark  look  about  everything 
terrestrial. 

11.11.  A  momentary  glimfMe  diowed  the  dark 
part  illuminated  most  exquisitdy  with  a  pink, 
coppery  Ught. 

11.14.  (}louds  prevent  anything  but  a  very  faint, 
feeble  view  of  moon. 

11.27.  The  W.  limb  evidentty  brightly  iUu- 
minated,  but  view  not  dear.  Gurioudy  enough,  the 
aky  above  the  N.  horison  up  to  zenith  keeps 
brilliantly  dear,  but  the  drifting  douds  seem  to 
focus  themsdves  just  over  the  moon's  place. 

11.31.  Up  to  now  not  a  dgn  of  a  star  in  the 
tdeecope. 

11.36.  An  exquisite  speotade.  The  greater  part 
of  the  disc  Rolden  yellow,  a  patdi  to  the  N.E.  limb 
being  blood  red. 

11.40.  In  binocular  very  fine.  A  crescent  to  S.W. 
limb  is  pale,  ashy  green,  the  remainder  rich, 
copperv  red.  with  <Mxk  shaaing  towards  centre,  all 
the  tints  melting  imperceptibly  into  each  other. 

11.66  A  singularly  bright  patch  of  light  on  limb 
a  little  S.  of  E.  point. 

12  0.  The  moon  is  now  just  between  two  stars  of 
about  7*6  or  8  mag.,  beautifully  seen  in  binocular. 
Lftter  on  it  was  noticed  she  had  crossed  the  line 
joining  theee  two  stars.  The  latter  are  doubtless  in 
the  "  B.M,"  but  not  having  that  catalogue,  I  have 
not  been  able  to  identify  them. 

12.6.  There  n  a  crescent  of  ydlowiah  light  along 
S.E.  limb,  the  rest  coppery  red.  Beautiful  in 
binocular;  but  the  colours  were  lost  in  the  tdc- 
scope. 

12.10.  Moon  quite  hidden  by  douds  again. 
Noticed  previously,  the  moon  advancing  towards 
certain  tdesoopic  stars. 

12.21.  A  9m.  star  about  4'46'  of  arc  due  S.  of 
moon*s  limb. 

12.23.  Singularly  lovdy  in  binocular. 

12.31.  A  very  bright  patdi  at  E.  point  of  limb, 
then  a  crescent  of  golden  ydlow,  extending  to  N. 
and  S.  points ;  the  rest  a  coppery  red.  At  times 
the  idea  of  red-hot  iron  was  suggested  by  the 
moon*s  appearance. 

12.34.  Xight  now  beginning  to  creep  on  near  the 
bright  patdi  previously  mentioned,  which  may 
possibly  have  been  the  harbinger. 

12.40.  A  small,  flat  crescent  appears  weirdly 
through  douds. 

12.62.  Oontour  of  diadow  apparently  perfectly 
regular ;  effect  of  radiation  noted  by  naked  eye— 
i.e.,  the  illuminated  |>ortion  of  the  disc  seeaaed  to 
bdong  to  a  largez  drde  than  that  in  shadow.  This, 
however,  was  not  seen  in  binocular.  A  dear  view, 
but  the  small  stars  near  are  now  blotted  out  by  the 
moon*s  iooreasing  light. 

12.68.  The  principal  marta  distinctly  seen  through 
the  red,  coppery  light;  moonlight  getting  bright 
again  now ;  low-dnving  douds  passing  over  the 
moon,  but  intervals  pretty  clear. 

13.3.  Shadow's  edge  apparently  still  ouite  regular 
—curious  effect,  as  driving  douds  obliterated  the 
red  portion  of  the  moon  from  time  to  time,  leaving 
the  bright  crescent  alone  vidble.    Uood-night. 

On  the  whole,  the  edipse  appears  to  have  been  a 
verv  bright  one.  At  no  time  was  the  limb  obscured, 
ana  it  was  perfectly  sharp  and  dear,  especially  in 
the  tdeecope.  I  don't  quite  know  tne  meaning  of 
the  dusky  patch  seen  towards  the  centre  of  the 
disc.  If  this  duskiness  was  due  to  some  irregularity 
in  the  refraction  of  the  sun*s  light  into  the  diadow- 
oone  by  the  rim  or  section  of  our  atmosphere  as 
presented  to  the  moon,  then  it  ought  to  have  kept 
Its  podtion,  and  so  to  have  firat  appeared  on  the 
moon*s  limb,  as  it  cut  its  way  through  the  shadow, 
auccesnvdy  occupying  different  positions  on  the 
disc.  But  this  was  not  the  case,  it  alwaya  appear- 
iiig  near  the  centre.  I  therefore  take  it,  Uua 
appearance  was  an  opticd  effect. 

The  neighbourhooa  of  the  moon*s  place  was  ob- 
served some  fortnight  prevtoudy  with  the  tdeecope 
for  small  stars,  and  positions  of  certain  of  them 
were  noted;  but  no  occultation  and  no  reappear- 
ance was  observed— probably  due  to  bad  weather. 

In  the  morning  of  the  16th,  at  10.46  a.m.,  tiie 
sun  was  observed ;  there  was  one  moderatdy-sized 
round  sohtary  spot  in  the  nf,  quadrant,  and  one 
small  spot  dose  to  limb  in  the  */»  quadrant. 

A  number  of  water-colour  sketches  were  made 
next  day,  giving  the  general  appearance  of  the  moon. 
It  is,  of  course,  imposdble  to  reproduce  them  here. 

I  fancy  I  had  better  luck  than  many  others  in 
Eogland ;  but  I  shall  never  forget  (or  forgive  my- 
selzi  once  quietly  goine  to  bed  about  an  hour  or 
so  before  a  lunar  ecupse  commenced,  in  sheer 
ignorance  of  such  an  important  astronomical  event 
being  about  to  occur.  The  remembrance  was  all 
the  more  provokiog  as  the  evening  in  question  was 
beautifully  dear,  and  I  had  been  nttiug  in  the 
verandah  of  a  house  in  Maritzburg,  NaUl,  that 
very  evening,  eo joying  the  moonlight.  This  was 
in  ttie  autumn  of  18o4,  and  I  believe  the  edipse  was 
a  black  one.  I  had  an  unusual  opportunity  of 
making  observations  under  very  favourable  con- 
ditions, but  it  was  loat  I  ahould  aay,  however, 
that  a  pressure  of  official  business  just  at  that  time 
had  prevented  me  giving  any  attention  to  astronomy. 


and  I  had  not  kept  my  eya  on  the  afansnao.  As  h 
cards,  they  never  forgive  mistakes,  so  hste  I  loit    ' 
a  black  eclipse,  and  ahall  never  periiapa  reooffw  it     « 

B.  B.  lEarkwick,  Lieut  Od. 
Haulbowline,  Queendand,  Irdand,  Nor.  2S. 


STAB  TBStB. 

[32929.1— Iv  reply  to  the  request  of  Mr.  mitfla, 
letter  82893, 1  wisL  to  state  that  I  saw  the  dodds- 
dociile  in  Lyxn  similar  to  his  sketch,  with  aain- 
strument  of  2^in.  dianster.  of  36in.  f ooos,  aad  t 
power  of  100  (one  hundred). 

Last  night,  on  looking  at  the  Trspsdnm,  I  oosli 
distinotly  sea  three  stars  with  a  power  of  60,  sad  <a 
applying  »  power  of  100  I  imagined  I  ooddsn 
four  when  not  looking  directly  at  the  object,  aad 
in  the  podtion  diown  in  Proctoc's  "Hdl-hosn 
with  the  Tdeecope.**  Will  any  reader  say  whattar 
he  has  seen  the  four  with  a  similar  instrumant-ai 
Proctor  says  only  three  are  visible  with  a  nalkr 
apertore  timn  Sin.  f 

I  also  plainiy  divided  a  Pisdum  last  niri^  with 
100.    Whatis  the  highest  power  a  2iin.  iRH  UarP 

Jimmy. 

AXTBOBA— ST7N8P0T8    TZSXBLB  TO 


[82930.1— Last  evening,  Nov.  20,  at  6  p.m.  I 
noticed  what  I  bdieved  to  be  an  anronl  "aiah," 
but  as  there  were  no  "atreamars"  during  thsttsa 
I  observed  it,  X  thought  I  might  be  in  eoor  SB  to  ill 

nature. 

This  morning,  in  airanging  some  appsiatai,! 
came  on  a  set  of  coloured  glasses,  and  as  tbadaj 
was  bright,  I  thou^t  I  would  look  at  the.san  to  m 
ii  there  were  any  "Mg spots*'  onhimasoompsBioBi 
to  the  aurora.  At  a  glance  I  saw  what  looked  Kfa 
a  fly  with  drenlar  black  body  and  lifter  i^iaind 
wing  in  the  S.W.  quadrant  with  a  duller  apd 
towards  the  east.  Two  others  saw  the  spots.  asA 
finding  it  best  to  keep  the  coloured  giaaaaa  2iB.  to 
Sin.  from  ^ea,  and  a  fidd-glaaa  confirBied  tha 
observations ;  while  a  36in.  o.g.  gave  an  imsM  ona 
carte-mount  (hdd  bdiind  eyepiece)  whidi  mowad 
the  snots  distinotbf . 

On  26th  Augurt,  '88  or  '89.  a  very  large  "^^ 
was  visible  to  eye,  and  could  be  observed  wiafld 
coloured  glaaaes  for  about  an  hour  before  aioMt 
In  your  '^Scientific  Newa"  soon  after  you  teportsd 
the  fact  of  the  spot  having  been  seen  with  tbs 
naked  eye,  as  news  from  Denmark,  so  I  thought  it 
might  interest  your  readers  to  Imow  that  dobm 
eyes  were  equal  to  those  of  Danes ! 

As  I  write  the  auroral  display  is  briUisnt ;  long 
streamers  this  evening  leave  no  doubt  of  its  oataxa* 

The  great  meteor  dl  October  11  was  <*seen"bsia 
by  many,  but  none  could  give  details,  as  it  was  a 
dull,  clouded  evening. 

Newoaatle  West,  Nov.  21.  J.  D.  X. 

coiacvNiOATioir  bbtwbbv  ship 


[32931.1— Thx  recent  diipwnck  off  Ssndgda, 
where  all  attempts  to  establish  a  oommunioatioe 
between  the  shore  and  a  stranded  vessd  by  msani 
of  a  rocket  fired  from  the  beach  failed,  auggealam 
queation :  Why  ahould  not  ahips  be  furnished  with 
a  rocket  apparatus,  carried  (if  poedble)  inoneof  ths 
topsF  It  would  be  mucheasMr  and  morsoartaoi 
for  a  ddp,  fitted  with  such  an  amngemant,  to 
effect  oommunication  faersdf  than  for  people  on  Om 
beach  to  do  so.  The  rocket  ought  to  cany  with  n 
the  two  ends  of  a  line,  the  bight  of  whidi  is  psaaed 
through  a  block  secured  to  the  mast.  On  its  ream- 
ing tiie  diore  all  the  coast  guards,  orotharsBMf 
party,  have  to  do  is  to  attadi  to  one  end  of  the  ms 
the  block  of  the  cradle  tackle,  and  then,  byhadtag 
on  the  other  end  to  transport  that  Uook  to  the  mp, 
where  it  would  be  at  once  made  fast  to  the  msd  or 
some  part  of  the  rigging.  The  cradle  tackle  ia  than 
ready  for  action,  the  cnidle  bdng  attached  to  a  rope 
dther  on  shore  or  on  board.  Probably  the  lattff 

glan  would  be  best.  The  scheme  I  proposs  inay 
ave  been  triad  for  au|ditIknow;  butaupponc 
that  not  to  be  the  case,!  venture  to  think  it  wona 
investigation.  It  may,  of  course,  be  a  q^^Mooii 
whether  a  rodcet  or  a  harpoon-shaped  P^j*^ 
fired  from  a  gun  is  best  in  certain  cases.  On  tfast 
point  I  am  not  able  to  offer  an  opinion. 
Charing,  Kent.  J.  B*  v. 

XKOTTBATOBS. 

[32932.]— I OOTTLD  not  hdp  smiling  rather  wids 
on  reading  Mr.  Fimser's  (Oottoun)  letter  on  p.  »o 
this  wedc^s  '•  E.  M."  on  Incubators,  «<  After  Iaym| 
all  joidng  adds,  it  is  useless  to  makean  inoobator  to 
hold  less  than  60  eggs,"  is  the  advice  of  Mr.  F. 
This  is  contrary  to  my  experience.  I  have  oo*^ 
only  holds  36  eggs,  and  it  works  well ;  in  ^^^>7!! 
old  box  is  rubbing  off  a  lot  of  prejudice,  as  I  mn 
to  those  in  doubt,  or  those  in  need  of  a  hsa  to  art; 
and  I  see  no  reason  why  we  may  not  hafei 
machine  to  work  just  as  well  whether  itholdsflft 
or  60  cffga.  lir.  F.  finishes  his  letter  by  as|iogf 
thoae  flJM  with  boiling  water  naomingwdcwi"! 
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"ffonttfo."    Wall,  Sir,  if  tb«r  wmrt  do,  I  b«g  to 

W7  w«U— boQiiig  wmtac  DM^  to>oA  it,  now  ths 
■vdnit  k  iij ;  &  mmaME  frotn  ona  to  tUM  pint* 
naij  IS  lionn,  in  iritit«<troBia(Mtodz  qurta. 
jtftjTift*  failing  with  these  manhinflf,  1  duniid  nj 
ttoeiMwbiutioit  unit  baol  the  dioddiait  Und,  md 
ft*  attantioa  tvj  Iiidill«t«iit.  I  deamibad  tliii 
nadina  alwot  thraa  jtait  ago  In  tiia  fFtkly  Tietn 
mi  &Mo,  ont  tha  ptn-nama  af 

A  OonatiT  OUp. 


...,  .J any  othar  maks'a,  Inonhaton, 
I  inn  had  a  lattv  from  tha  abore  Ann  dadaiing 
Qaltha  inontator  I  made  li  a  patantad  aittd*  M 
tt^  10  I  nont  If  I  haM  mtaitBrad  with  the 
btwwtaoJthrfflim.  I  noefrad  the  Mdflaaticni 
rflbii(iiM«hatoT,  andalthoariklhedNalltofmina 
maithmtithaprindpla  it  theaame.  Inod*ed 
■In  aa  brtbnatloii  that  I  (hall  be  raqniied  (baddaa 
tha  "XM.*)  to  aandmy 


DIAIXIHa:  TO  XAXB  A  SUKDIAL, 
OHOXOir  mOLUSBD,  OUT  OF  A 
HIHai.B   FIBCT  OF  PAPBS. 

[32934.  ]-A»T  inatnutioni  that  I  haxe  hitherto 
mm  Iw  DudrinB  a  atnidial,  though  donbtlaaa  glTiiiK 
eoaactraBalta,an  Tetqalta  emplrieal,  and , 


ta,an7etqt  ._    _,__   „    _  _. 

_^ of    the  ntUmaU  A  Om  aabjeot.    Id 

«■•  tha  flnt  direction  ii  to  muchaaa   a  diaDisg 
aah;  tot  BJa  ooati  money,  whidt,  if  the  pniebaiir 
(MOtnietha  aoala  intem«ntly,  mi^tliettar  be 
npMded  in  b^rinR  a  randU.    I  bnat  the  li 
Of  win  be  Connd  &••  IMm  aneh  objeottont. 

Dt  gamie,  bj  "  mndial "  i*  nnenliy  nndentood 
tt*  oh&Baiy  hoiiaontal  one.  Than  an,  howerar, 
mnl  other  fonn*,  in  aome  tha  dlal-pUta  being 
ftrtlcaL  The  iim[de«L  thoogh  periiau  &ot  tlie 
■Mt  ea^r  ooniteusted  form,  wonld  be  one  In 
•UcbihenMntooiia  itt^ht  rod,  and  tha  diaia 
kUgw  haS-i^Iindear,  tha.rod  fonuag  the  axla  of 
Iht  qliadn',  and  oaatlng  Iti.  ihadow  on  the  con- 
CBi«  cjUndi&B]  rartaoa,  upon  wliloh  the  boui  llnea 
M  dnwn  bom  tod  to  end,  puallel  with  eaoh 
otharaadae  gnomon,  and  atiaqoaldletancM  apart. 
Suh  a  dial  woald  rait  all  latitudaa,  bom  the 
•mtar  lo  the  pole,  all  that  la  nqnJred  In  pladiig 
itMig  to  arraoge  that  the  gnoaura'a  ihadow  ahaQ 
U  i^OD  the  oenbal  hour  line  at  12  o'dock.  ~  ' 
fan  the  idea  ol  this 
Mndnre  of  the  plane 
dadnaed  at  followa  :  — 

BoppoN,  them,  Ihii  ejlinder,  with  iti  oeotnl 
paaoa>rod,  to  be  eraotad  npon  onr  horizontal 
iil-Flata,eo  that  th<7  make,  with  that  plate,  ~ 
KRMt  angle  cogreapDpding' to  Hie   lutnde 

>Uck  tha  dial  ii  intended.  TTheHDeof  inteneol 

olttaorUiidiioal  and  plana  totfaoa  will  have  the 
lotD  of   an  alHpea,    and   the  honi-Une   of   the 

SlinderwiUmBrkoat  npon  the  ed|te  of  that  elllpee 
•  ptnata  toward*  whloh  ttie  boui-linea  on  f-' 
teiinital  pUto  mnet  he  dnwn  from  tha  point  __ 
Katael  of  the  gnomon-rod  with  the  plate.  The 
[ntim,  then,  ia  to  detaimine  the  relative  poeltioni 
<4fiMMpofnt>. 

Id  the  aocompanTing  diagram  (Fig.  1],  the  por- 
ta ibore  the  mie  A  D  ahowi  a  Tarucal  aeetion  of 
ttaihoTB  mnpoaea  aoangemeot,  A  D  npnaenling 
&•  boiliantBl  dial-phria,  1 B  C  I)  the  h^-cjlindar, 
oj  CD  the  gnomon.  CDAiitheangle  of  latitude. 
VBh  C  lor  eentn  and  C  B  ndioi,  dewribe  tha 
fHdtnt  BE,  and  produce  DO  to  E.  Thii 
fuinat  Npnamla  the  carve  of  one-half  of  tha 
bU^lmdcc  ae  viewed  from  above  or  eodwiw. 
jnulnnt  into  aix  e^ual 
pointi  draw  five  linaa 

_      I  in  the  poinU  6,  7, 8, 9,  .      

nfnant  the  honi-linM  on  the  nlindra,  and  the 

—*■  "    S,   7.   &0.,  indloata  Oie  podtiona  of 

on    the    ellipee    (viewed    edgewtae), 

to  be  the  tetminali  of  the  hour-Uoaa 

■l.tta    bnismtal     dial..    Now     ' 


plate.  Tha  other  half,  of  ooune,  ia  eiaotly  the 
Mma.  bat  lavaned^on  the  other  aide  of  AD. 
CDa  iatha  angle  of  latitude,  and  of  the  gnomon. 

The  following  method  of  lajing  out  the  hour 
liuea  of  a  aandl«l  oocuired  to  me  many  fean 
ago^and  "A.  S.  L.'i"  Fig.  2  (page  223],  haa 
ranunded  me  of  it.  No  doubt  it  waa  not  original ; 
bnt  the  fancy  of  oiing  a  aingle  piece  of  paper  far 
the  oomptete  article  is,  I  think,  new. 

Fig.  2. — On  a  piece  of  atiS  pape 

AB.     From  tha  point  C  diaw  C . 

angle  ACE  equal  to  the  jngle  of  latilade. 
C,  and  from  A  dian 
angleetoCK.    With 


HtiltUia  qnulnnt  into  aix  e^ual  parta,  and 
Ba  dirldiag  point*  draw  five  Una*  parallel  to 
■wtipgAIIinthepomUe,  7,8,"  "     "^    - 


*l  tta  btiismtal  dial.  Now  Imagine  the 
nl-pl«toratated  npoQ  tha  line  AD  until ita  plana 
VDddaawith  that  of  the  paper.  Then,  npan  it, 
hna  thepointaD,  6,  7,  &o.,  dnw  linaa  at  rlahi 
B|^to  AD  (D-vl,  e-vii,  Ac)  It  wiU  now  be 
•waatOatthepoIntaDpoQtheedKBof  theellipae, 
™»  wa  an  In  aaaroh  of,  moat  be  located  npon 
w  Vam;  their  diatancea  bom  AD  being  juat 
■■a  at  whuh  the  oylindac  honi-linea  meet  the 


,—  r,~zr  -.<i"""*v*<  UV1U  >uv  —Mile  pointa  w,  ui* 
m  i.O.  The  ICBgeat  of  theaa  dbbmoe*  la,  of 
■^■^  Oat  meainnd  bom  D,  and  i*  exactly  the 
■pfaaete  of  the  Aylinder,  equal  to  G  E.  The 
«n  *n  Jnit  tha  hawtb*  of  the  rue*  1 1- o.  2>i,  £c.) 
Mman  B  C  and  the  dividing  point*  of  the 
g*"Mt.  Thentoe,  make  D-vi,  6-vii,  7-vlii,  Ac, 
■pMiiilj, equl  to  OE,  l-o,  2-ft,  ±0.  Haviue 
OMMM^ned  the  poiata  vi,  vil,  4o,,  npon  the 
!V«  Ih*  dline,  draw  the  hoor-Unea  to  them 
™Bthapokit]},  and  one-half  at  the  dial  la  mm- 


aqoal  Jtarta,  and  from  the  dividing  pcdnta  dnw 
Jii  dindinf  GH  into  dz  correaponding' paft*. 
Prom  the  dividing  pointa  oo  G  H  dnw,  aoroaa  the 
■pace  between  the  two  quadrant*,  fine*  panllal  to 
OK,  and  bom  tha  oaTreqWDding  pmnb  on  EF 
draw  Unee  parallel  to  C  F.  Through  the  intmaeo- 
tion*  of  the*e  two  eat*  of  parallel*  draw  the  honr- 
Unea  VU..  YHI.,  &c,  oonverging  to  0.  0  F  and 
C  E  an  the  YI.  and  XU.  honi-lmaa.  Throogh  E 
dnw  OX  at  right  angleatoCE,  making  E (f  and 
EX  equal.  Join  AO,  and  pn>dace  it  to  K.  Join 
K  X ;  and  from  X,  with  oentra  C,  dnw 
LaaUy,  draw  PB  parallel  to  0  F. 

Now  oantoUy  told  the  papw  (back  to  back] 
along  tha  line  A  B,  and  than  cut  out  tha  Bgun 
throi^b    both    thiakne**M     along     " 


at  right 
s  of  the 


Now,  to  ntain  tha  gnomon  itlflly,  erect  a 
anglee  to  the  dial  ^ana,  paate  Uie  back* 
triingleaLNHandEDE,  andthefaca*  otLUQ 
and  KEX,  and  fold  them  jlnward*.  maUsg  Ihem 
adhere,  lo  that  the  pobt  L  ol  L  N  li  talla  npon  Q, 
and  the  point  E  of  K  O  E  upon  X. 

If  demnd,  the  morning  hour  lines  IV.  and  Y., 
and  tha  evening  onaaYII.  and  Y^H-,  can  be  added, 
by  maanting  off  their  area  equal  to  thoae  between 
VlU.,  YU.,  YI.,  aa  indicated  by  the  dotted  linea. 
Bnt  In  that  oaae,  of  eoune,  the  paper  within  tha 
angle  at  B  moat  not  be  cot  away,  but  only  *lit  bom 
from  B  to  C. 

Edinburgh.  Walter  K.  Eftrdie. 

KAaiO  aauARBS. 

[32935.]— ".Q.  B.  S."  nigge*t*  that  a  pattern 
might  be  obtained  which,  if  impreaaed  on  the 
memory,  wonld  en 


and  other  method*.  For  eveoly-evan  aqDaiea,  alto, 
exceeding  i,  an  analogont  pattmn  ii  oblaJnahle, 
only,  a*  might  ba  *nppo*ad,  it  i*  donble. 

nie  example  given  below  of  a  d-aqnan  it  not  a 
pattern  when  oonaeoatin  tiainben  follow  In  a 
atralght  line,  bat  one  whtdi  i*  lymmetrical,  and 
*how*  a  [oindpla  apfdieahle  to  all  evnly-eran  and 
oddly-aven  iqnarea  neaadlog  i,  TUi  priacMa  Ii 
more  *mC^  appHed  to  eveolj-evai  than  to  oddly- 
eTeBBqnarea:— 


s 

36 

3 

Si 

1 

32 

3fi 

6 

38 

4 

31 

2 

21 

20 

19 

IG 

23 

13 

16 

17 

18 

22 

U 

24 

20 

7 

2S 

9 

30 

11 

8 

2i 

10 

27 

12 

29 

out  tha  Bgnn 


AEXPB.    With  a  fine  needle 

both  pile*  at  the  point  E,  and  i 

the  honr-Iina*  with  the  qnadnnt  EF. 


Lck  hole*  through 

"■"raeclion*  of 

XTntold  the 


Without  interfenooe  with  the  nnmben  in  It* 
central  diagonal  linaa,  tranqmaition*  BMT  take  place 
'~i  thereat  of  tbeaqnaie,  owing  to  the  dlapoation  of 

le  complementary  pair*,  which  would  produce  np> 

ard*  ol  100,000  d^ant  varlaUe*. 
Hm  toUowmg  are  lone  of  the  propertieeof  the 
aboveaqnaie:— 1.  The  ann  of  any  four  nnmbeas 
aymmatrically  placed  In  the  squan  —  74>  2.  Ez- 
oaptlng  the  numben  in  the  oentnl  two  row*,  tha 
dillerenoe  i*  aonataat  between  any^  two  numben 
eqnidiatant  bom  the  centn  In  a  etnight  line  dnwn 
tluongh  it.  3.  The  difgrmet  ia  oonataat  along  tha 
&nt  two  lowt,  between  the  two  numbtn  vertioaUy 
adjaoaait,  and  alao  afeng  the  laat  two  row* ;  whlla 
the  (HM  ta  ooiutant  of  uie  two  numben  vwtlaally 
adjaomt  along  the  two  middle  tow*. 

Id  my  letter  32880,  foe  "  Si^t- 10  ■■  read  Oct.  9. 
J.  O. 


[32936.]— If  you  have  not  yet  oloeed  the  dif 
enidon  b  your  eoluinn*  on  magic  aquaree,  the 
following   may  be  of  Intarwt  to   aome   of  your 


1 

30 

47 

62 

6 

2S 

43 

H 

4S 

61 

2 

29 

44 

63 

6 

27 

31 

46 

49 

4 

26 

8 

6S 

42 

60 

3 

32 

46 

66 

41 

26 

7 

33 

62 

16 

20 

9 

24 

39 

68 

16 

19 

34 

6. 

to 

67 

10 

23 

63 

14 

17 

36 

21 

12 

69 

S8 

18 

36 

64 

13 

60 

37 

22 

" 

The  numben  are  alternately  even  and  odd.  bott 
engthwsjB  and  downward*.  The  aum  of  each  pair 
if  number*  connected  by  a  |  ia  49  (or  7*]-  The  aum 
>f  each  pair  of  niunben  oonneoted  by  a  +  i*  81 
or9<].  The  aum  of  each  act  of  four  1*  marked  by 
the  dark  linea  ii  130,  or  half  of  260.  Also  eadh 
quarter  of  the  whole  aqiure  makea  a  masia  iquan 
iif  ISO.  The  numben  taken  ooneecutively  form  a 
"  kulght'a  tour  "  on  tha  chem  board.     B.  B.  B. 


ui»w  ttae  DODT'iuin  ukj,  i.»  u.,  ui.,  uc. ;  aiso  a  14 
atright  angle*  to  LO.  BUt  the  ^e*  K  E,  L  U.  and 
^  "  taking  care  not  to  cut  beyond  the  point*  £,  M, 
;.  Now  fold  the  paper  (/aa  U  faet  thii  lime} 
„  the  line*  C  E  and  C  U,  O  E  and  N  U,  and 
then  lightly  gum  or  paate  the  baok  of  the  paper 
within  the  outline  N  If  CEO,  but  avoid  itireaduiB 
"  a  gum  or  peate  b«]raad  theee  limits.  Then  fold 
afflnt,  along  the  line  AC,  lo  a«  to  make  the 

paatad  back*  adhere.    Thi*  farii^  the  two  XU.       , .        . 

hour-line*  together,  and  iet*  up  the  gnomon,  of  authori^  regarding  magnification.  Extrane  mag- 
wMeh  AC  now  fCTi*  tha  *lop&g  lidge.  Un^d  nifieaUon,  aneh  aa  Mr.  0.  *ogMata,i*condetnned  % 
the  dial  and  l»  it  flat,  and  thai  the  two  YI.  hour-  every  authority  of  note,  both  for  the  mimoKopa 
Udm  will  be  found  to  He  in  the  *ama  abaiglit  line,  and  the  lantan  miczoeoopa.  That  the  lagniflna- 
and  the  othan  In  their  pnper  rdative  podtiou. 'tion  whloh  enable*  the  obaarver  to  tee  eU  the  detaHi 


I.AirTBBN  HIOBOBOOFT. 

(32937.1— Pbbxit  me  to  «ay  a  tew  word*  In  oor- 
ictionof  Ut.  Cbadwlck'*  paper  on  Leaoh'i  Lantern 
ticnecope,  repnted  in  the  Isane  ot  Nov.  13. 

In  thaflrit  [laoe,  Hr.  C.  i*  dead  againat  avaiT 
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of  an  object  ia  the  largest  to  wMch  it  should  be 
tabjeoted,  anything  beyond  fhii  defeating  the  pur- 
poee. 

Mr.  G.  says  that,  with  his  arrangement,  high 
powers  can  be  nsed  for  class  and  other  demonstn- 
nous,  although  he  has  previously  stated  that  the 
arraof^ement  of  condensers  is  only  adapted  for 
objeotiTes  of  Ain.,  'which  is  1^  no  means  a  high 
power.  Mr.  G.  cannot  sorely  be  ignorant  of  the 
laotthat  lantern  microscopes,  of  whateyer  make, 
have  long  been  discarded  b^  college  authorities 
where  hi^h  powers  are  reqoired.  Isee,  too,  that 
he  has  come  round  to  my  yiews,  and  does  not 
reconunend  the  use  of  special  objectiyes. 

His  last  paragraph  but  two  is  a  contradiction  of 
the  preyious  portion  of  his  paper,  where  he  leads 
us  to  suppose  that  he  can  use  high  ^wers— that  is, 
of  course,  i^^in.  or  ^^^in.  objectiye  with  his  arrange- 
mentL  simply  because  he  uses  an  alum  trouoh. 
Whai  he  says  is  simply  this :  in  order  to  use  a  high 
power  requiring  a  laige  amount  of  light,  interpose 
an  alum  trou^  whion  stops  60  per  cent  of  the 
light.  Mr.  Ghadwick  does  not  seem  to  be  aware 
of  the  fact  that  it  is  possible  to  focus  the  heat  rays 
at  a  point  beyond  the  luminous  rays,  and  thus  ayoid 
all  beating  of  the  slide.  I  should  just  like  to  in- 
form Mr.  Ghadwick  that  the  substage  condenser  of 
which  he  speaks,  and  the  noyel  way  of  inter- 
changing the  objectiyes  was  used  by  me  more  than 
16  years  ago,  and  shown  to  Mr.  lisach  in  1876. 

In  oonclUBionj  Mr.  Ghadwick  says  that  lantern 
microscopes  which  haye  no  alum  trough  are  self - 
condemned.  This  I  deny,  as  I  do  not  use  an  alum 
trough  and  neyer  will,  and  I  may  say  that  I  haye 
neyer  melted  a  slide.  J,  A.  Fumivel. 

5,  Kay- street.  Aid  wick-green,  Manchester. 

A  KOYBLTT   IN   VIOLIN    OONBTBX7C- 

TION. 

[32938.}— Ik  yiew  of  the  recent  articles  on  yiolin 
oonstructiou  which  haye  appeared  in  the  *'  E.M.," 
I  think  that  the  following  remarks  regarding  a  now 
and  so-called  improved  method  of  cons&ucting 


I 
I 


stringed  instruments,  brought  forward  by  Dr. 
Stelaner,  and  explained  at  a  meeting  in  the  rooms 
at  No.  40,  Wigmore-street,  may  proye  of  interest. 

Dr.  Ste]zner*s  improyements  are  briefly  as 
follows :« 

1.  The  instrument  is  constmoted  solely  upon 
parabolic  and  elliptical  coryes,  the  effect  of  which 
u  is  claimed  is  to  focus  the  molecular  yibrationsof 
the  instrument  and  of  the  air  inside,  to  four  points 
(marked  +  in  the  sketch)^  which  pomts  beins  those 
bast  supported,  are  put  mto  more  ample  yibration 
than  in  other  instruments,  thus  producing  greater 
tone,  and  of  a  finer  quality. 

2.  The  blocks  at  each  end  of  the  instrument  aie 
also  constructed  upon  parabolic  coryes,  as  shown 
in  the  sketch,  thereby  tending  to  focus  the  yibra- 
tioos  towards  the  points  indicated. 

3.  The  shape  of  the  /  holes  ia  slightly  altered,  a 
sort  of  tongue  being  left  at  the  lower  extremity, 
which  is  supposed  to  allow  of  free  yibration. 

After  the  explanation  on  the  principles  of  the 
construction  of  the  instruments,  a  practical  trial  of 
their  capabilities  hj  competent  artists  took  place, 
which,  m  my  opinion,  howeyer,  did  not  tend  to 
show  that  the  instruments  possessed  either  the  fine 
quality  of  tone  or  the  great  power  daimed  for 
them. 

It  would  appear  that  there  is  something  more  in 
the  making  of  stringed  instruments  than  Dr. 
Btelzner  has  considered ;  somethhig  iJtogether 
apart  from  the  mere  form  of  the  instrument.    In 


the  first  place  nothing  was  said  about  the  kind, 
quality,  and  thickness  of  the  wood  to  be  used, 
which,  as  eyerybody  knows,  is  extremely  important. 
The  iimnence  of  the  yamish  on  the  wood,  and  con- 
sequently upon  the  tone  produced,  was  likewise 
omitted,  as  well  as  sundxy  other  important  points. 

At  the  dose  of  the  meeting  a  trial  took  place 
between  the  Stelzner  yiolin  (a  good  new  yiolin),  and 
a  Guadagm'ni  yiolin,  the  same  pieces  being  pUyed 
upon  each  in  turn,  which  showed  that,  although 
both  of  the  first  two  instruments  had  undoubtedly 
more  power  thui  the  last  named,  the  difference 
between  them  was  small,  and  their  tone  could  not 
be  compared  to  that  of  the  Ouadagnini  yiolin  as 
regards  beauty  and  smoothness,  and  that  maryellous 
''ring"  which  is  peculiar  to  Italian  instruments, 
which,  after  all,  are  the  Qualities  required. 

Fine  old  instruments,  therefore,  are  still  likely  to 
hold  their  own,  in  s|iite  of  the  "  improyements " 
which  Dr.  Stel^er  claims  to  haye  disooyered. 

J.  A.  Milne. 


WIMSHUBST'S    AIiTB&NATINa 
INFIiTJENOB  MAOHINB. 

» 

[32939.1— Fob  the  information  of  those  who 
desire  to  build  up  these  instructiye  machines^  I  haye 
made  and  fumisn  sketches  from  the  one  which  was 
exhibited  at  the  Physical  Sodety,  and  elsewhere. 
The  figured  dimensions  are  giyen  thereon ;  but  1 
yery  earnestly  ask  of  those  about  to  build  such 
machines  that  they  follow  the  specification  giyen. 


*  -•.J 


or  that  they  really  improye  upon  it— for  it  is 
most  prejudicial,  both  to  the  reputation  of  the 
machine,  and  to  the  adyance  in  knowledge,  for 
persons  to  build,  to  use,  or  to  sell  machines  under 
the  aboye  name  whidi  are  ndther  useful  nor 
ornamental. 

The  Stand,— ThB  stand  should  be  made  of 
mahogany,  to  the  form  and  dimensions  shown  in 
Fig.  1 ;  its  bounding  edges  should  be  finished  with 
a  bold  quarter-round  and  quirk.  This  is,  perhaps, 
the  easiest  form  of  mouldioB,  and  looks  well  when 
finished — ^at  the  comers  of  ue  stand  the  sides  are 

fined,  and  screwed  to  cross  pieces  9in.  long,  and 
in.  thickness.  The  edges  of  the  stanchions,  and 
also  their  tops,  should  be  finished  with  a  half-round, 
they  are  to  be  fixed  into  the  sides  of  the  stand  by 
tennons  and  glue ;  the  dear  distance  between  the 


stanchions  is  6|{n.,  the  length  of  the  stanchion 
measured  between  the  top  of  the  stand  and  the 
centre  of  the  hole  for  the  spindle  is  9|in. 

The  Vertical  Frame.— The  yertical  frame  is  made 
of  mahogany,  and  is  rectangular  in  form;  the 
dimensions  are  giyen  in  Fig.  2.  It  should  not  be 
more  than  }tn.  in  thickness,  or  just  suffident  to 
make  the  space  between  the  glass  inductor  plates, 
and  to  admit  of  the  disc  rotating  fredy  without 
touch.  The  comers  of  the  yertio^  frame  may  be 
halyed  together  and  then  glued.    A  flat  marginal 

g'ece  of  suffident  sise  to  project  beyond  both  sur- 
ces  of  the  frame  is  then  fitted;  the  projecting 


edges  not  only  stiffen  the  frame,  but  they  also 
make  a  gnard  or  stop  to  hold  tiie  glass  induokor 
plates.  The  frame  umU  ia  then  pierced  with  a 
number  of  centre-bit  holes  fin.  in  diameter,  sqosUy 
spaced,  and  into  four  of  these  holes  pins  hays  to  bs 
fitted  which  carry  the  inductor  plates.  The  fnos 
is  attadied  to  a  stout  base,  or  sole-piece,  the  latter 


r-^h 


being  hdd  in  its  place  upon  the  stand  by  two  screws 
at  each  end ;  it  is  therefore  capable  of  nde  adjuit- 
ment  to  suit  the  podtion  of  the  rotating  disc. 

The  Sj^indle  and  ^om.— The  spindle  and  the  boa 
areahown  in  Fig.  3 ;  the  length  outside  all  is  Tin. ; 
it  is  {in.  diameter  at  its  lar^t  part.  At  the  cos 
end  is  a  hole  by  means  of  whush  the  driying  pdl^ 
is  secured ;  the  other  end  is  turned  down  to  |ia. 
diameter,  to  fit  into  a  tube  which  makes  a  contmoa- 
tion  of  the  spindle  between  stanchion  and  standuoD. 
A  langth  of  the  spindle  next  the  reduoed  end  is  to 
be  tumed  down  to  |in.  diameter,  then  screwed  and 
a  nut  fitted. 

The  boss  is  made  of  weU-seasoned  wood,  driysn 
tightly  upon  the  spuudle,  and  tJien  turned  to  the 
form  and  dimensions  shown  in  Fig.  3 ;  the  cap, « 
loose  end  is  of  sufficient  length  to  fill  the  specs 
between  the  glass  disc  and  the  nut  upon  the  spinole ; 
the  nut  should  be  finger-tight  .only,  ao  as  to  bs 
readilr  remoyed. 

ISiSe  Continuation  of  Spindle  is  made  by  a  pieoe  ol 
brass  tube  |  intemai  diameter  and  2|  in  leoglh^ 
haying  on  the  one  end  a  ring,  and  at  a  diiitaav^ 
from  tne  ring,  equal  to  the  thickness  of  a  stanchion, 
a  key-way  hole  is  out,  and  a  key  fitted,  so  that 
when  the  tube  is  in  its  place  it  is  firmly  held  to  ths 
end  of  the  stanchion.  It  will  be  seen  (Fig.  3)  that 
this  arrangement  is  necessary  to  obtam,  when  the 
tube  is  remoyed,  a  gap  between  the  end  of  the 
spindle  and  the  inner  surface  of  the  stanchion 
suffident  for  the  nut,  the  loose  end  of  the  boss  and 
the  disc,  so  that  the  diange  of  the  discs  may  be 
iietlj  and  quickly  made. 

DrivifM  ihtUej/t, — ^The  one  upon  the  spindle  ii 
Iftn.  in  duameter.  and  has  a  large  size  Y-grooye  in 
it ;  it  is  hdd  in  place  by  apin,  indch  passes  through 
it,  and  also  the  hole  in  the  end  of  the  spindle.  Tub 
Isjger  pulley  is  6in.  in  diameter,  ana  has  a  oor- 
responoing  Y-grooye  cut ;  but  in  mounting  this  it 
is  aesirable  that  it  should  haye  a  long  bosi  sad 
spindle,  for  without  this  such  pulleys  always  wesr, 
and^un  untrue.  InthemadiineundernoticetheboM 
extends  out  beyond  the  surface  of  the  wheed  quite 
as  far  as  does  the  handle ;  its  end  ia  rounded,  and 
although  it  looks  to  be  in  the  way  of  the  hand,  yet 
when  working  it  is  with  difficulty  that  the  hud 
can  be  made  to  touch  it. 

Olaee  Ditet.—ThB  discs  are  of  window-glasi  oat 
16in.  in  diameter,  and  with  a  hole  in  the  centre  of 


a  size-to  just  fit  on  the  boss.  It  is  always  well  to 
test  the  dectrical  quality  of  the  glass  before  adding 
labour.  A  simple  test  is  to  warm  a  fragment  of  ths 
glass,  then  place  a  penny  on  its  surface,  and  diJJ 
the  penny  a  charge  of  dectridty,  a  small  pith  baU 
suspended  by  a  thread  of  silk  maces  all  the  dsotro« 
scope  which  is  necessary.  The  penny  ought  to 
retain  its  oharge  for  a  minute  or  more,  if  it  doeinos 
do  BO,  then  reject  the  particular  quality  of  gl^ 
and  try  some  other  brand. 
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OUus  IndtKtor^plates, — ^The  indactor-plaies  are 
nekangnlar  in  form,  having  one  corner  oat  away 
(ng>  4)  to  make  space  for  the  boss.  The  tinfoil 
Vaok  is  stack  upon  one  of  the  surfaces,  and  upon 
flie  tinfoil  oomes  the  wood  disc,  whidi  again,  in  its 
torn,  carries  the  brush-holder.  Upon  l£e  face  of 
ibs  wood  disc  is  a  metal  plate,  to  which  is  attached 
ft  ipring  to  hold  the  brush-holder ;  a  piece  of  flat 
cmolme-spriDg  extending  right  across  the  metal 
^te  is  perhaps  the  best  form  of  spring  for  the 
poxpoee.  Let  its  ends  be  bent  round,  so  as  to  have 
them  coTered  by  the  metal  plate  in  order  to 
nerent  leakage  from  any  angles;  there  must  be, 
Doweter,  a  metallic  contact  between  the  brass  plate, 
ffae  spring,  and  the  tinf ofl  patches. 

hru»h--holehr8,—l!!h»  brush-holders  are  made  of 
7^m.  lengths  of  -ftth  brass  wire,  the  one  end  of  each 
mre  is  to  be  bent  thxough  an  angle  of  9(r,  holes 
bug  drilled  in  the  extreme  ends  to  receive  the 
brumes;  the  other  ends  are  flattened  out  and 
soldered  to  brass  discs  of  about  2in.  diemeter  (see 
ft,  5). 

£rutKea, — ^The  brushes  are  made  of  about  twenty 
▼eiy  fine  wires,  such  as  may  be  bought  at  any  gilt- 
Isee  makers.  It  is  about  the  thickness  of  a  human 
hsjr ;  it  is  known  as  22-gauge  wire ;  it  costs  about 
li. jMr  ounce.  Two  or  three  pennyworth  will  be 
sofffrfent  quantiW  to  make  up,  perhaps,  200  brushes. 

JSxplorin^  Moat. — ^The  one  is  maae  as  shown  in 
F!^.  6.    The  centre  part  of  the  lei^sth  is  made  of 


^#>.^» 


/ 


wood.  It  has  a  hole  in  the  middle  which  fits 
ti^y  upon  the  inner  end  of  the  tube,  which 
nakes  the  continuation  of  spindle.  The  ends  of  the 
rod  srs  made  of  short  len^tns  of  vulcanite,  tiirough 
irhieh  pass  wires  cairymg  brushes  at  the  ends 
nesrsst  the  disc,  and  terminu  balls  at  the  other  ends. 
A  second  exploring  rod  is  made  of  a  short  length  of 
tube  having  in  one  end  wooden  plug  of  a  size  to  fit 
tightly  into  the  hole  at  the  outer  end  of  the  tube. 


whicfaj  continues  the  spindle.  A  bent  wire  carrying 
Inahes  at  its  end  makes  this  complete  (see  Fig.  7). 

AddUioHul  Flales.^The  first  of  these  may  be  out 
of  the  fun  size  to  fill  the  vertical  frame,  and  the 
mdncton  and  brushes  fitted  so  as  to  build  up  the 
Vosi  machine.  The  first  of  the  exploring  rods  will 
ssre  in  the  place  of  the  collecting  cdnobs  and  the 
tsnninals. 

A  second  variation  may  be  made  by  substituting 
iHdlis plate,  with  its  holes  and  its  paper  arma- 
ntss.  The  first  form  of  exploring-rod  makes  the 
^QQsskfais  combe  and  terminals. 

Athixa  variation  may  be  made  by  cutting  rect- 
ngvlsr  slips  of  glass  the  length  of  the  vertical 
ttmehorisontally,  and,  of  course,  littie  less  than 


half-size  in  height.  Inductor  patches  may  be  stuck 
upon  the  middle  of  the  glass  slips,  and  a  very  good 
Bertsch  machine  is  formed.  If  wires  and  brushes 
then  be  carried  from  the  inductor  patches,  so  that 
the  brushes  touch  the  rotating  glass  disc,  then  the 
machine  becomes  a  powerful  generator.  The  ex- 
ploringrod  again  makes  the  collecting  combs  and 
the  terminals. 

Other  rectangular  glass  dips  may  be  out  of  the 
size  next  above,  and  the  paper  armatures  added, 
when  a  still  more  powerful  generator  is  made ;  in 
fact,  the  variations  are  numerous.  Inductor  i^lates 
of  all  sorts  and  of  all  sizes^with  large  tinfoil 
patches  or  small  tinfoil  patches —discs  without 
sectors  or  with  sectors,  may  all  be  used,  and, 
strange  as  it  may  seem,  it  will  be  found  that  almost 
ail  of  the  combinations  are  self-exciting ;  this  being 
so,  it  seems  the  more  extraordinary  that  self-exciting 
influence  machines  were  not  much  earlier  known 
and  made.  All  the  glass  used  must  be  coated  with 
varnish,  and  I  find  the  following  the  best  way  to 
make  and  to  keep  it : — 

First  get  a  wide-mouthed  bottle,  into  the  mouth 
fit  a  quickly-tapered  plug,  and  into  the  plug  fit  a 
large-sized  brush ;  let  the  nair  of  the  brush  be  about 
3in.  from  the  bottom  of  the  bottie.  This  makes  the 
containing  vessel,  with  its  brash,  complete.  Then 
fill  the  Mttle  about  three-qusfters  full  of  light 
orange  shellac,  to  which  add  the  methvlated  spuit 
in  sufficient  quantity  to  just  oover  the  shellac; 
shake  the  bottle  prettv  frequentiy  for  the  first  day, 
and  tiien  the  varnish  u  ready  for  use.  Avoid  using 
ti^e  brush  upon  dusty  sorfaoes,  and  never  rest  the 
brush  anywhere  but  in  its  place  in  the  bottie. 

I  shall  be  glad  to  answer  the  questions  of  anyone 
making,  or  about  to  make,  these  machines,  if  they 
ask  the  question  in  your  columns.  J.  W. 

TBOHNIOAIi   EDVOATIOK. 

[32940.]— As  I  see  you  mention  in  the  Scientific 
News  (p.  261)  the  opinion  of  the  Speaker  of  the 
House  of  Oommons  on  the  very  subject  referred  to 
by  "A.  M.  B.,"  hailing  from  Blackburn  Technical 
^ools,  in  his  reply  to  me  on  p.  288,  I  will,  with 
your  permission,  say  a  few  words  on  the  question 
of  technical  education.  '*  A.  M.  B."  seems  to  find 
f acdt  with  me  for  expressing  the  opinion  that  "  It 
ia  pxactically  useless  to  teach  boys  a  trade  they  may 
never  follow,"  and  proceeds  to  imply  that  to 
*'  teach  a  boy  to  use  a  hammer,  knife,  or  chisel  is  to 
teach  him  something  he  will  be  thankful  for."  In 
my  experience  a  good-sized  healthy  boy  does  not 
require  much  teaching  how  to  use  hammers,  knives, 
planes,  saws,  or  chisels,  but  sometimes  he  uses 
them  m  a  manner  which  does  not  altogether  suit 
the  views  of  mater.  That,  however,  is  not  the  point 
at  all ;  but  that  such  an  argument  should  emanate 
from  a  '* technical  school''  emphasises  the  remark 
of  the  Speller  of  the  House  of  Commons  that  there 
is  a  "  Ganger  of  the  sums  granted  for  technical 
education  l&eing  frittered  away."  The  subject 
selected  by  '*  A.  M.  B."  will  answer  as  well  as  any 
other^  and  possibly  some  of  your  intelligent 
readers  will  express  their  opinions.  The  point  is  that 
it  is  useless  to  teach  a  boy  a  trade  he  may  never 
follow— teaching  him  (presumably  a  schoolboyj  by 
keeping  him  at  work  with  saw,  and  plane,  and 
chisel,  when  he  should  be  at  his  books,  and  his 
teacher  should  be  endeavoorln^  to  lead  out  {edueo) 
whatever  them  may  be  in  hun.  Actual  manual 
labour  witii  the  tools  of  any  craft  is  not  what  is 
meant  by  tedinical  education ;  but  the  teaching  of 
the  **  why  and  wherefore  "  is  the  important  part. 
In  the  case  taken,  the  boy  can't  do  much  with  a 
hand-saw  (that  is,  when  his  mother  wants  him  to 
cut  up  some  wood  for  the  fire),  but  he  can  be  taught 


why  saws  are  of  different  shapes,  and  have  their 
teeth  set  differentiy ;  he  can  also  be  taught  the  dif- 
fteence  between  a  jack,  a  smoothing,  and  a  Jointer 
plane,  and  why  the  angle  of  the  edge  of  the  cntting- 
iron  snould  be  different  according  to  the  purpose 
for  which  the  plane  is  used.  He  can  also  be  taught 
the  difference  oetween  a  gimlet  and  a  bradawl,  and 
why  the  one  borer  is  used  in  preferenoe  to  the 
other ;  and  he  may  be  taught  why  hammers  and 
nails  are  of  different  shapes.  The  reason  why  a 
gouge  is  so  different  compared  to  a  firmer  duaelf 
and  the  latter  to  a  mortising  chisel,  may 
also  be  explained— and  that  is  technical  educa- 
tion in  the  proper  sense  of  the  term.  To 
teach  him  the  best  way  to  use  the  tools  is  the  busi- 
ness of  the  employer  who  wishes  his  apprentice  to 
do  as  much  work  as  possible ;  but  it  is  no  part  of 
the  business  of  the  public  to  provide  employers 
with  apprentices  already  accustomed  to  the  "  use  " 
of  tools  from  actual  experience.  I  have  used  the 
cazpentering  branch,  because  **  A.  H.  B.'s  "  remark 
suggested  it;  but  what  I  have  said  applies  to  all 
trades.  My  experience  may  be  limitea ;  but  snoh 
as  it  UL  it  teaches  me  that  the  average  scmoolboy — 
even  if  he  has  passed  the  sixth  standard— has  not 
much  solid  sroundwork  on  which  to  build.  A 
printer's  reaoar  (a  corrector  of  the  press,  I  should 
say)  with  whom  I  am  acquainted,  tells  me  he  finds 
a  oiffioulty  in  obtaining  boys  who  can  read  print  in 
a  decent  manner.  He  does  not  expect  to  gn  a  boy 
who  can  read  offhand  such  manuscript  as  I  suqpeoc 
you,  Mr.  Editor,  often  receive ;  but  ne  does  e^eot 
to  find  a  sixth-standard  boy  able  to  read  print 
rapidly  and  oorxectiy — emphasis  and  punctuation  ha 
cares  uttie  about.  And  yet  Beading  is  perhMM  the 
most  important  of  the  three  B*s.  A  few  montXis  ago 
I  paid  a  visit  to  an  institution  in  London  whexe  I 
saw  boys  with  their  noses  scarcely  higher  than  tiie 
tool-rest  working  at  lathes;  they  were  being 
« technically  educated  "  according  to  the  views  oz 
some  people ;  but  in  my  view  they  were  wasting 
their  energies  in  work  (doubUess  agreeable  to  them) 
which  they  might  never  be  oallM  upon  to  do  in 
after-life.  Teach  the  elementary  prindplee  of 
science  as  much  as  possible  in  the  time  available, 
but  do  not  expend  time  in  teaching  a  boy  how  to 
"use"  a  chisel :  he  will  learn  that  fast  enough  if 
he  becomes  a  carpenter,  especially  if  he  is  weQ 
grounded  in  the  principles.  The  same  applies  to 
any  trade  or  handicraft.  I  need  not  say  I  do  not 
admit «  our  backsliding,"  which  *<  A.  M.  B."  men- 
tions :  that  is  a  fiction.  T.  I*. 


TIBPLTRS  TO  QUERIESi 

*«*  In  thiir  antwtrtf  Corretpandentt  ar$  retptct' 
fitUf  r$fU9tUd  to  mentum^  in  each  inttane0,  th4  iUk 
miii number  ofth§  futry  atked. 

[75601.]— Hydraulic  Pomp  or  Bam.— I  have 
been  trving  hwrd  to  find  you  a  snitable  hydraulic 
ram;  but  all  that  I  have  come  across  are  too 
cumbrous,  and  I  oonld  not  set  satisfaoto^  sketohee 
of  them,  and  even  if  I  could  have,  I  could  only  have 
produced  them  on  a  small  scale,  and  the  chances  are 
they  would  not  have  been  understood,  because  I 
should  have  to  draw  them  so  compact.  It  wonld 
be  impossible  for  the  editor  to  allow  a  large  sketch 
of  my  own  to  be  published ;  besides  the  compUcaied 
parts  of  a  hydraulic  ram  would  take  up  no  end  of 
room,  and  of  course  there  are  others  to  oe  thought 
of.  I  advise  you  to  get  sketches  from  a  maker,  or 
buy  a  book  on  hydraulics.       0.  Gh.  M.  BmnuriT. 

[75524.]— American  Organ.— The  "Practical 
Organ  Builder"  (p.  289)  "  firmly  beh'eves"  that  I 
know  well  the  **  improvements  *'  which  he  men- 
tioned. Indeed  I  do  not ;  and  I  again  ask  him  if 
he  cannot  give  the  numbers  and  dates  of  the  patents 
to  give  some  idea  of  the  nature  of  those  **  improve- 
ments *'  to  which  he  referred.  He  surely  would  not 
have  said  that  "  many  great  and  important  improve- 
ments had  been  made"  without  knowing  some- 
thing about  them,  and  I  ask  him  to  tell  us  at  least 
as  much  as  he  knows.  Never  mind  about  the  minor 
improvements— it  is  the  important  ones  I  want,  with 
the  view  of  writing  a  fresh  series  of  instructions  less 
"  vague  "  than  those  which  seem  to  have  upset  our 
friend.  Oboavon. 

[75529.]— Artifioial  Foot.— This  querist  will 
find  an  illustration  of  the  sort  of  thing  he  wants  on 
p.  532,  Aug.  7,  last.  I  know  nothing  as  to  best 
make,  but  probable  cost  could  be  easily  ascertained 
from  the  makers.  D.  L. 

[75534.]— Printer*8  BoUer  Oomposition.— 
The  ordinary  compo.  made  with  treacle  aud  ^ue 
will  do  H  the  components  are  of  good  quality ;  but 
it  is  advisable  to  add  a  littie  bichromate  of  potash 
in  solution,  stirring  well  before  casting.  If  the 
querist  makes  his  own  rollers,  he  should  experi- 
ment, especially  as  he  prefers  to  make,  and  appa- 
rentiy  objects  to  pay  for  the  patented  rollers.  As 
his  query  reads,  it  looks  as  if  he  wanted  someone  to 
tell  nim  how  to  make  a  composition  which  would 
bo  worth  patenting.    Pottribly  he  might  find  a 
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banefleUl xemedy  in  not  haTing  thoM  "-my  hot 
roomi."    niaro  is  looh  a  thing  ai  ventilAtlon. 

B.  S. 

[76635.1— Detached  Betina.— Soch  a  qnor  aa 
thia,  ooming  all  the  way  from  Baltimore  (UTS.)f 
and  from  a  pharmaoentist  and  chemist  too, 
says  a  great  deal  for  the  far-readiisg  and  appa- 
rently nbiquitouB  £nolz8h  Mbohavio  ;  bat  1  am 
afraid  the  answer  to  the  qnestion  must  be  that 
the  eye  having  the  detached  retina  will  haye  to  be 
examined  by  an  ophthalmologist  before  any  useful 
advice  can  be  given.  In  our  eye  hospitals,  and 
also  in  Germany,  they  do  many  wondernd  things ; 
bat  the  only  advice  that  can  oe  given  here  is  to 
stndy  the  oeneral  health  (get  into  good  ooodition), 
and  possibly  the  blood-dot  will  be  absorbed. 

Nuw.  Dob. 

L76636.]— Oondenalng  Steam-Bnglne.— This 
ooe^  aa  it  stands  is  incomprehensible.  A  con- 
densing steam-engine  is  not  what  is  nnderstood  by 
an  **  atmospheric  engine.**  Doea  "  Yalcan  **  mean 
a  hot-air  en^e,  or  an  engine  the  exhaust  steam 
from  which  is  condensed  by  passing  through  tubes 
exposed  to  the  air  ?  M.  T. 

[76638.]— Fire  Idghtera.— I  suppose  that  some 
of^  the  waste  oils— dead  oils  as  they  are  termed— 
might  do  mixed  with  pitch;  but  I  doA'tknowof 
anything  to  improve  the  quality  of  rosin  for  sudh  a 
pprpose  as  making  fire-lighters.  Should  have 
thouffht  it  best  and  cheapest  in  its  crude  state. 
Bat  the  querist  should  experiment.  Bosin  will  not 
dissolve  m  mineral  oils.  S.  B. 

[76639.]— Switch  Board.— I  think  if  the  querist 
looks  through  his  back  numbera  he  will  find  aome- 
thing  that  will  suit  him,  either  in  Bc^Ues  or  in  Mr. 
Al]sop*s  articles.  Q. 

[76647.]  —  Theopathy.— Probably  this  word 
applies  to  the  method  of  cure  adopted  by  the 
Feooliar  People,  or.  in  the  American  way  of  putting 
it,  letting  thinss  slide ;  but  it  m^  mean  something 
very  mudi  different ;  that  is,  suffering  one's  self  in 
order  to  relieve  others— e.g.,  **  Sisters  of  Mercv.'* 
Where  does  <*  Istriel '*  find  the  term  ? 

Nuir.  Dob. 

[76650.]— Planing- up  Thin  Staff.— I  suspect 
that  most  cabinet-makers  in  the  trade  get  their 
l-16in.  stuff  planed  by  machine;  but  if  a  bit  of 
waste  at  the  **stop"  end  can  be  aiforded,  there 
shooUl  be  no  difftculty  in  doing  it.  If  the  piece  is 
long,  perhaps  the  tail-end  can  be  held  down  by  a 
oramp.  thus  dispensing  with  a  ''stop**  and 
zevemag  the  ends  when  part  is  done.  0.  L. 

[76662.]— Sonndfl  at  Sea.— Without  actual  ex- 
perience^ of    the  phenomena    described   by   the 
auerist,  it  is  not  easy  to  answer  such  a  qustion ;  but 
^^isnotissTOssibletaat  the  sounds  were  caused  by 
*^      ling  on  rocks  or  against  difEs.         X. 


[76664.]-Safety  Bio70lea.-A  light  steel  rod 
oan  eaaai  be  fitted  to  a  bicycle  to  hold  it  up ;  but 
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[76670.]— Bnamelled  Iron  Plates.- Old  plates 
of  this  kmd  are  of  very  little  use.  but  they  might 
be  employed  for  makiog  such  things  as  roofs  of 
iowl-honses,  &c.  B.  M. 

[7667]9.1— Busaing  Water  Tap.— If  this  tap  is 
one  of  the  screw-down  pattern,  probably  the 
buzzing  is  caused  bv  the  vibration  of  the  leather  or 
rubber  cushion.  If  possible,  take  the  tap  to  pieces 
and  see  how  the  washer  fits.  L.  T.  0. 

[76683.]- Softening  Bnbber  Washers.— The 
msber  washers  which  have  gone  "  hard  *'  may  pos- 
iibly  be  softened  a  bit  by  gentle  warming ;  but  the 
chances  are  they  are  what  is  known  as  '*  perished." 

F.  B. 

[76688.]— Heating  by  Steam.— The  "hammer- 
ing '*  noise  is  probably  caused  by  water  aconmnlat- 
inff  in  the  pipes.  See  indices  for  notes  on  the 
sabjeot.  T.  l. 

[76699.]— Bnamelling  Bricks.— There  ia  some 
information  on  this  subject  in  back  volumes  I 
taow.  Davis's  book,  *<  Practical  Treatise  on 
lianufacturing  Bricks,  Tfies,  Terra-cotta,  &c.  *' 
published  bv^pon  at  26s.,  might  suit;  but  the 
querist  should  procure  catalogues  from  the  different 
publishers.  I,,  jf, 

[76612.]— Iaterest.—I  am  sony  I  cannot  give 
"Disoere  Cupio"  a  better  method  of  solving  the 
equation  I  formulated  than  by  '<  trial  and  error." 
I  will,  however,  put  it  in  better  form  for  the  pur- 
pose, thus— 

y*  -  1     „  A 

y"  (y  -  1)       6 

"S.M.  0."  is  wrong  in  saying  that  this  is  a  ques- 
tion of  compound  interest  by  my  methoa.  I 
worked  out  the  question  on  the  supposition  that  the 
interest  was  always  paid  when  it  was  due,  which  I 
stipulated  to  be  quarterly.  If  the  interest  were 
payable  yearly,  the  rate  per  cent  per  annum  would 
be  about  60*9.  For  loans  of  tnis  kind  bankers 
usually  deduct  the  interest  at  the  time  of  lending. 

Too  MnOB  FOB  THB  WHI9ILS. 

[76683.]— Astronomloal   2>riying  Oloek.— I 
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note  the  reply  of  "F.B.A.8."  ia  "E.  M.*»  for 
Nov.  13,  ana  thixik  I  am  risht  in  saying  that  these 
docks  are  not  made  \rj  clookmakers,  out  by  the 
manufacturers  of  the  instruments  to  be  driven.  As 
no  one  has  come  forward  to  help  '*  Begulus,*'  I  will 
describe  an  ordinary  conical  pendulum  and  escape- 
ment as  applied  to  a  dock  of  fanciful  design.  A  is 
ageneral  view,  B  is  a  plan  of  fly  without  pendulum. 
The  power  is  applied  by  means  of  a  weight  or  spring, 
and  fransmitteid  through  a  train  of  wheels  to  tiEis 
"fly"  whed,  which  &i  this  takes  the  place  of  a 
*scape-whed.  The  "fly**  whed  axis  is  provided  with 
a  radial  arm  which  has  a  dot  in  it.  Through  this  slot 
the  free  end  of  the  pendulum  passes,  thus  pemdttinff 
large  or  small  arcs.  The  pendulum  is  suspended 
centrally  over  the  *<fly**  whed  axis  iu  such  a 
manner  as  to  be  free  to  swing  in  a  circular  direction 


without  friction.  A  piece  of  fine  spring  sted  wire 
(mnsio-wire)  will  effect  this.  The  oob  is  raised  or 
lowered  in  the  usual  way.  There  is  thus  a  slight 
bat  contjnuoos  pressure  of  the  fly- arm  on  the 
pendolnm,  leading  the  latter  round,  as  it  were,  in  a 
drde.  The  time  kept  by  such  a  dock  wiU  obvioudy 
depend  in  agreat  measure  on  the  power  applied  to 
drive  it.  Why  would  not  a  dead  beat  escapement 
do  vrith  a  quarter-seconds  pendulum  weighing,  say, 
ilb.P  The  motion  of  the 'scape  wheel  would  be 
practically  continuous.  At  every  quarter  second  it 
would  pause,  say,  }th  sec  what  would  be  the 
apparent  movement  of,  say,  a  star  in  (th  sec  ?  I 
make  it  '0006*.  and  should  certainly  think  (I  am  no 
astronomer^  that  the  superior  timekeeping  of  this 
form  would  far  outweigh  the  slight  deviation.  I 
have  never  seen  an  astronomical  driving  dock,  but 
ioiagine  I  could  soon  design  something  to  suit  if  I 
had  partioulars.  F.  J.  G. 

[76731.]  —  Kotion  for  Bqnatoreal. -The 
accompanying  sketch  will  show  ''A.  S.  F." 
the  manner  in  which  I  utilised  an  old  English 
dock  as  a  motive  power  and  regulator  for  my  ^in. 
reflector.  The  instrument  was  mounted  on  an 
ordinary  equatoreal  block,  shown  at  A.  The  first 
thing  to  be  done  was  to  remove  the  bearings  of  the 
tangent  screw  from  the  upper  revolving  disc,  and 
to  attach  it  to  the  base.  A  side  view  of  bearings  is 
shown  at  B.  There  a  squared  tube  was  fitted  over 
the  end  of  tangent  screw  in  place  of  the  Hooke*s 


joint.  At  the  other  end  of  this  tabe  is  soldsnd  Ihs 
toothed  whed  0.  the  tube  passing  through  bsstisr 
inD,  a  support  nxed  to  pillar  of  stand.  fiiinsBlI 
toothed  wned  working  mto  C,  and  fixed  ca  tts 
prolonged  spindle  of  uie  first  whed  of  the  diiffaig 
dock,  f*.  This  spindle,  which  should  be  of  taaa- 
coveied  tube,  is  determined  in  length  by  fba 
dutance  of  the  dock  (whidi  should  bs  on  bBScksb 
on  observatory  W  wall)  from  the  stand.  The  isssoa 
of  not  conneoiing  F  diractly  to  the  tangent  senv  s 
to  allow  of  the  passage  of  uie  counter- weight  wfaa 
the  tdescope  is  revolved  in  B.A.,  besides  redadsg 
the  speed.  The  *scape  whed  of  the  dock  muftte 
removed,  and  a  bevd  gear  subetitated,  wMA 
works  the  upright  governor-shaft.  Tos  sss 
of  the  balls  depends  on  the  driving  WflSjAt  saft 
power  required  to  drive  the  tdescope.  TMysn 
^vemed  by  a  fine  spring,  G.  whion  may  be  sd« 
lusted  by  screw  H  unm  tas  rigkt  speed  Is  attsiasl 
The  dock  will  run  nearly  an  hour,  or  the  cord  may 
be  led  over  pulleys  near  the  roof  io  ^f^  mora  drop. 
I  diould  say  that  in  my  case  it  required  300  rsro- 
lutions  of  the  tangent  screw  to  complete  tts  34 
hours  ia  B.A.  (In  the  sketdi  the  dock  isdiava 
on  mudi  smaller  scale  than  the  stand,  frc)  Ids 
not  know  if  thia  airaogement  will  be  possible  with 
Cooke*s  mounting ;  bat  in  my  case  it  worked  well 

A.  SomBOAZi. 

[76761  .]-ThPoat.-If  "Troubled  Throat"  wiB 
obtain  from  a  homceopathic  chemist  a  6d.  or  li> 
bottie  of  causticum  pilules  No.  3,  and  allow  two  to 
dissolve  in  his  mouth  three  times  a  da]^— vis.,  oa 
rising,  about  noon,  and  at  bedtime,  I  thmk  he  wul 
soon  derive  benefit  therefronu  The  specid  indifli* 
tions  for  the  use  of  causticum  are :  mucus  coOscti 
in  throat,  dryness,  rawness,  scraping,  tickling  in  the 
throat,  loss  of  voice — worse  morning  and  evaoiDg, 
also  in  open  air.  P.  FzaatnL 

[76761.]— Throat.— I  would  recommend  yooto 
try  what  I  use  myself  with  benefit— vis.,  pw 
terebme  (not  the  drier).  Tou  will  get  it  at  sny 
chemist's— 10  drops  on  sifted  sugar  three  timss  s 
day,  before  meals.  I  would  also  reoommend  yoo 
tousePfarrer  Kndpp*s  water  cure  as  a  geasni 
strengthener.  I  use  the  complete  ailusion  evsi^ 
motnmg  with  great  beneflt.  A  translation  of  ui 
book  is  newly  oat,  price  6s.,  published  by  Blsck- 
woodand  Son. 

Plymouth.  B.So. 

[76806.]  —  Centring  of  Short  Lengths  of 
Pipe.— I  send  two  diagrams,  whidi  *'Heohamo" 
may  find  usefol.  Fig.  1  consists  of  two  oonss,  fitted 


to  the  mandrd-nose  and  to  the  poppet.  His^j^ 
is  fitted  between  ttiem,  and  the  necessary  m  * 
given  by  thrusting  the  poppet  forward,  riff*  ^ 
consists  of  the  oone  G,  connected  with  the  rod  A|  on 
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vhioh  ilides  the  cone  D.  A  sorew  is  eat  on  A,  and 
D  is  pnned  forward  by  means  of  the  nut  B.  Theie 
ixe  praottcallj  Mlf-oentring. 

H.  SSAXJKZJBSOS* 

[75800.  T—Oleaninff  Copper  XTten8llfl.~After 
jcm  have  Domt  the  greaie  off^  tou  might  Booar  well 
with  the  scales  from  a  snutfay ;  bat  it  will  take 
longer  and  more  "  elbow  grease  "  than  if  yon  osed 
ibs  add.  If  yoa  have  the  ose  of  a  smith's  hearth 
yon  ooold  ose  the  acid  nnder  the  chimney,  so  as  to 
■Uow  the  fames  to  ascend,  when  I  think  yoa  wonld 
fsd  no  ill  effects.  I  generallT  do  snch  work  in  the 
open  sir,  taking  advantage  of  the  wind  to  Uow  the 
funss  away.  I  am  anfaid  the  method  given  by 
**  Eos  "  woold  hardly  salt  an  English  workman.  I, 
for  one,  woold  like  to  see  my  tinning  last  a  little 
SHOTS  than  a  foctnight ;  nor  ahonid  I  like  to  do  them 
for  flk  6d.  per  score  (espedally  if  there  were  several 
ooposr  stoGK-pots  amongst  the  score),  as  I  am  afraid 
it  mat  rate,  like  the  Indian  workman,  I  shoald 
BSTsr  earn  a  pair  of  troosers.  H.  BoBOfSOV. 

[75806.]~aydraalioa.— Hawkaley's  rale  for  the 
SBioant  in  gallons  jMr  hoar  of  water  at  any  pres- 
mue  throagh  any  pipe  : — 


r75823.]~-Bl6ctrioal  Temperature  Indicator. 
— Fix  a  compoond  bar,  i.e.,  a  bar  made  of  iron  and 
brass  welded  together,  which  can  be  boaght  at 
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Where  Heheicht  of  fall  in  feet ;  L  •  length  of  pipe 
in  yards;  ana  Ds diameter  of  pipe  m  inones. 
Aoother  ritle  for  the  oabic  feet  per  mmate : — 

W=4  71 

Whsn  Bsdiameter  of  pipe  in  inches ;  H 'head  of 
wstsr  in  feet ;  and  L  « length  of  pipe  in  feet.  Also, 
for  head  trom  pressare,  or  pressore  from  head  :— 
P  -  H  X  -4335  ;  and  H  ->  P  x  2*307.  Where  H 
■hsad  of  water  in  feet,  and  Pa  pressare  in  lb. 
qnsrs  inches.  Waiaibb  Stbaffobd. 

[76810.]— Soxew-Outting.— Let  the  lathe  be 
nidy  te  oommence,  then  mark  the  position  of  the 
i«k;  also  pat  chaUc-mark  on  face-plate, to  corre- 
ipoad  to  mark  on  bed,  and  do.  on  screw,  correspond- 
iac  with  same  on  screw-bracket.  Then  start  the 
mmtf  sad  let  eyvry  oat  be  started  with  aU  the  marks 
fa  the  sasM  poextion  as  at  first  cat.  For  retam  of 
tod  to  starting  pl*M,  screw  oat  with  one  tarn  of 
baadls,  previously  pladng  chalk-mark  to  denote  the 
oomms&cemenft  of  torn,  so  that  the  cat  may  be 
B^siied.  All  these  relations  of  the  parts  may  be 
iMirsd  by  little  machanfcal  contrivances  which  a 
Httb  thoaght  wiU  discover. 

Wauter  St&atfobi). 

[7S813.1— Toleaoope  :  Angle  of  View.— Con- 
tost  a  triangle  thas:  With  distance  4,700ft.  as 
tewBO,  and  half  the  length  of  fence  144ft.  -r  2 
«  72ft  as  peipendicalar  A  0.  Make  A  0  radios, 
fluDAC:B:  :  radios :  tan  A. 

By  togs.  B  G  4700       log.  +  10  +  13*672098 
AC       72       log.  1867332 


A  -  89°  r      log.  tan. 

90*    0 
-  A  -  89     7 


11*814766 


-  B        0  63and0»63'x  2  •  l*"  46' angle  of 
Ai'22in«  at  above  distance  sabtencu  an 
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■aglsof  aboot  0*  8*,  I  shoald  consider  performance 
good  for  size  of  o.g.  given.  As  '22ui  is,  rooghly 
Mking.  eqoal  to  im.,  the  distance  at  which  |in. 
OK  woud  be  visible  nnder  same  conditions  shoald 
bs  about  doable  the  above  distance,  or,  say,  1^  mile. 

J.  Abaicb. 

[75822.]-DamagedBoiler.— If  the  leak  is  not 
^gs,  try  a  oemcnt  composed  of  lib.  qoicklime,  lib. 
mt  sand  yoo  can  get,  and  2n>.  powdered 
whaigs,  mixed  to  a  paste  with  boiled  linseed  oil. 

H.  BoBDroov. 

r75822.]->Damaged  Boiler.— It  is  a  common 
™g  to  ran  cement  into  boilers  for  the  porpose 
MMribed,  bat  it  is  a  most  inadvisable  jpracaoe.  A 
"BoOsr  Smith"  shoald  know  that  the  hart  plan 
a  to  renew  the  parts  affected,  and  protect  nom 
Q>xtact  with  ashes  by  sheet-iron  screen. 

Waltbb  Stbaffobd. 

[75827.]— Boaty  Kettle.— The  qoickest  way  of 
^wdng  any  nisty  iron  vessel  is  to  treat  it  with  a 
Wuy-dihited  liqaor  of  hydrochloric  acid  and 
vitv  (8  parts  water  to  2  of  acid).  Fill  the  kettle 
wths  brim,  and  when  the  contents  become  moddy 
*«  nd  in  coloor,  throw  them  away.  Binae  with 
Wtw,  then  fill  op  again  with  fresh  water,  in  which 
w>>v«  ios.  washing  soda.    Boil  it.  Eos. 


JijOt^/je. 


Dale's.  Lodgate-hill,  so  that  when  the  temperatore 
ezoeeds  a  certain  valoe  contact  is  made  at  H,  and  if 
the^temp.  falls  below  a  certain  limit  (46*"  F.),  con- 
tact is  made  at  C.  A.  D.  SOTTTHAK. 


ig"   pedal 

<*  balanced ''  one ;  bat  it  may  be  made  to  set  open 
at  five  or  six  different  points,  or  grades  of  power, 
by  the  method  schemed  by  mys^,  and  described 
some  time  sfaioe  inMiuieal  Opinion,  The  method 
is  as  follows  :— Mark  on  the  swinsinff-rod  the  point 
at  which  the  swell  is  closed,  and  also  when  it  is 
folly  open.  Take  the  swinging-rod  oot;  prepuea 
piece  of  wood  iin.  narrower  than  the  swinging- 
rod,  and  a  little  longer  than  the  distance  between 
the  two  marked  points,  and  notch  one  edge  (notches 
aboot  an  inch  apart  and  |in.  deep)  like  tbe  teeth  of 
a  saw.  Now  screw  this  piece  so  prepared  on  the 
face  of  the  swinging-rod  between  the  two  marked 
points,  and  tiJce  care  to  keep  the  points  of  the  teeth 
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or  notches  a  iin.  dear  from  the  edge  of  the  swing- 
ing-rod, er  they  will  catch  the  sole  of  the  boot  when 
the  pedal  xiMS.  Xow  take  oot  the  pedal,  and  make 
the  mortise  sufficiently  wide  to  allow  the  doable 
thickness  of  the  swinging-rod  to  work  freely ;  and 
at  the  bass,  or  left-hand  end  of  the  mortise, 
lengthen  the  mortise  aboot  ^in.  half-way  across 
itswidth from  the  back;  this  will  allowthe  plain 
or  original  portion  of  the  swinging-rod  to  slide' 
freelv  sideways  and  let  the  notdies  catch  on  the 
front  portion  of  the  pedal  not  mortised  away.  This 
pedal  can  be  set  open  at  any  notch,  and  can  like- 
wise be  pomped  op  and  down  witn  imponity.  I 
have  had  it  m  ose  at  St.  Ghregory's,  Sodbory,  for 
two  and  a  half  years;  it  is  also  applied  to  St. 
Peter's  organ,  Sodbory.  It  is  easy  to  ose,  never 
fails,  and  were  is  nothing  to  get  oot  of  order. 

Thoxab  Eujbton. 
Orgsnist  of  St.  Ghregory's,  Sodbory,  Suffolk. 

[76841.]— O.N.  Ifooo.— The  method  of  stopping 
prijoDing  in  the  G.N.  boUers  is  by  a  steam-pipe  m  the 
boiler  rail  of  small  holes,  inside  this  another  similar 
pipe,  theperforations  of  one  pipe  not  opposite  the 
othet.  IJie  steam  in  entering  dashes  &^pu|nst  the 
inside  pipe  and  the  spray  falls  oot.  With  this 
method  tne  water  has  to  be  kept  mooh  lower  in  the 
boiler  than  those  fitted  witii  a  dome.  The  sketch 
yoo  reqoire  is  in  Engin»»t\ng  for  November  1st. 

COKFOXnfD. 

[76841.]— a.N.  I<ooo.— If  "  J.  H. "  wiU  refer  to 
Vol.  tf,  p.  61,  he  will  there  see  one  of  the  G.N.B. 
locos..  No.  776 :  these  are  called  high- flyers  in  the 
loco,  shops.  There  is  another  dass,  No.  230,  with 
inside  cylinders  and  a  pair  of  leading  wheels  instead 
of  the  bogie.    *'  J.  H.^  is  also  mistaken  aboot  the 

S riming.  All  looo.'s  prime  more  or  less ;  bat  the 
ome  prevents  this  to  a  great  extent.  The  Q.N.B. 
locos,  have  a  tobe  ronning  throagh  the  top  of  the 
bdler  (inside)  into  the  smoke-box,  which  iA  per- 
forated on  the  top,  and,  of  ooorse,  the  steam,  being 
damp,  mast  condense  somewhat  before  it  gete  to 


the  cylinders,  and  so  caose  priming.    A  dirty  boiler 
also  caoses  priming.  Basil. 

[75846.]  —  Natural  Drinks  —  Fermented 
Milk  for  Delicate  People.— Half  fill  a  lemonade 
or  sodawater  bottie  with  new  milk,  oork  and  wire 
it,  shake  well,  and  torn  it  every  day  for  twelve 
days;  it  is  then  ready  for  ose.  N.  D. 

[76848.]— Jam.— For  the  effectoal  preservation 
of  jams  and  marmalades  there  are  two  pointe 
reqoiring  spcKsal  care :  (1)  The  total  evaporation  of 
aqoeoos  psrtides  in  the  fruit  joioee ;  (2)  the  perfeet 
exdosion  of  the  atmosphere,  teeming  with  the 
germs  of  ferment.  The  jars  r4oz.  to  8oz.  capadtV 
being  most  convenient)  snoold  have  been  scalded 
with  a  boiling  solotion  of  soda  in  water,  then  rinsed 
thorooghly,  dried  bottom  upwards.  The  flat  oork 
stoppers  most  be  new  ana  veiv  soond,  each  jar 
havmp  one  fitted  to  it  ready  for  nlUng.  I  soppose 
yoor  lam  to  have  been  properly  boilecl  and  poored 
mto  the  receptades  while  hot  tdl  the  preeerve  will 
tooch  the  stopper  when  corked.  Into  a  saooer 
poor  pure  Frendi  brandy  (aboot  4os.) ;  pro- 
core  some  thick  bibolous  paper  (white  ii  best). 
Cot  oot  a  nomber  of  circulur  pieces  a  trifie  larger 
than  the  interior  of  yoor  jars.  Soak  them  in  a 
saucer  of  brandy,  remove  one  at  a  time  carefolly, 
and  press  the  lame  down  on  the  top  of  yoor  pre- 
serve ontil  quite  smooth  and  adherent,  when  yoo 
have  got  through  a  good  stock  of  jars,  dip  a  goose- 
feather  in  the  brandy,  and  spnnkle  each  paper 
lining  liberally  till  saturated.  Moisten  the  edges  of 
yoor  corks  with  the  spirits,  and  press  them  down 
with  some  force  till  quite  tight.  Gtot  some  ox- 
bladders  from  a  butcher,  out  off  the  fieshy  necks 
and  soak  the  bladders  in  a  pan  of  tepid  water  till 
quite  soft  and  pliable,  remove  them,  and  with  large 
scissors  cut  to  paper  pattern  discs  suffidently  laige 
to  cover  the  cork  and  neck  of  a  jar.  fiavinjg 
made  a  quantity  of  these  envelopes,  apply  one  while 
soft  to  the  top  of  each  jar ;  it  will  stretch,  and  you 
will  secure  it  round  the  neck  with  two  turns  of 
twine.  Put  the  whole  lot  on  a  hish  shelf  in  a  warm 
room,  and  in  24  hours  you  wil  find  each  top  as  tight 
as  a  drum.  Tear  off  anv  projecting  scraps  of 
bladder,  and  then  tie  on  additional  oovers  of  stout 
packing  paper,  writtos  description  and  date  on  the 
the  same.  I  do  not  like  parchment  paper :  it  is  not 
air-tight,  and  is  very  inferior  to  the  membrane 
cover.  Mice  are  greatiy  addicted  to  gnawing  all 
jar  covers,  and  trap^  are  needful  to  set  on  the 
shdves,  for  preserves  perish  'directiy  the  oovers  are 
punctured.  Hermetically  sealed  tin  cases  are 
vasUv  preferable  to  cozked  jars,  but  no  amateur 
ooula  accomplish  "  canning  "  on  a  small  scale. 

£08. 

[76869.] — Oopperamithin  g.— You  oould  braze 
with  gas  providing  you  have  a  suiteble  blast  which 
oould  DO  got  bv  a  pair  of  foot  bellows.  Ordinary 
brass  wire  makes  a  good  solder  for  copper ;  eight 
parte  brass  and  one  part  zinc  is  what  u  generally 
used,  or  one  brass  ana  two  of  tin  does  not  take  so 
much  heat.  I  have  never  used  rivete  so  small  as 
•^,  but  should  think  you  could  get  thom.  Why  not 
use  small  lengths  of  copper  wire  that  size  ?  You  do 
not  saj  what  size  teper  you  wish  to  work  the  copper 
into ;  if  it  is  large  vou  could  roll  it  between  a  piUr 
of  tinman's  rolu ;  but  if  small  you  oould  hammer  it 
round  an  iron  stake  fixed  to  liie  bendi  or  hdd  in  a 
vice,  using  a  mallet  to  prevent  bruising  the  copper. 

H.BoBiKaoxr. 

[76860.]  —  Boiler  Covering.  —  Taks  1  part 
Parian  cement,  1  part  cheap  fiour,  4  parte  cinders ; 
grind  in  a  mortar-mill  with  wattf ,  but  only  suffi- 
dent  to  mix ;  then  add  oowhair  enough  to  stick  it 
together.  Do  not  mix  more  than  you  mtend  to  use 
the  same  day,  and  have  the  boiler  hot  when  using 
the  above.  We  have  at  our  works  scores  of  yards 
of  steam-pipes  oovssed  with  the  above  mixture. 

F.  W.  BEBNABI>b 

[76862.]  —  BOo.p.  Xanohester  Dynamo.  -^ 
To  BfB.  BonovB.— Armature  4|tn.  diam.,  2in. 
deep;  field- magnet  cores,  2in.  diam.  6tn.  Ions. 
Armature  wound  with  2^Ib.  No.  20  d.c.c.  Fida- 
magnete,  81b.  No.  22,  connected  in  shunt  with  the 
brushes.  S.  BonoNZ. 

[76863.]— Eleotrio  Shop  Bell.— Yoo  can  obtain 
an  alarm  contact  to  dose  the  drcoit  on  opening  the 
door,  and  to  break  when  door  is  dosed.  A  switdi 
onder  coonter  will  do  to  tarn  off  the  current  when 
not  required.  F.  Askbw. 

[76863.]— Bleotrlo  Shop  Bell.— In  working 
continuous-ringing  bells,  the  stopping  and  resetting 
of  the  bell  are  done  by  means  of  a  cord  and  lever 
attadied  to  the  bell  itself.  Your  arrangement  for 
stopping  and  resetting  from  downstairs  will  have  to 
be  somethhig  like  a  tngger  on  the  door,  with  a  cord 
instead  of  a  push.  Miok. 

[76863.]— Eleotrio  Shop  Bell.— There  are 
deoUic  bells  so  constructed  that  when  the  armature 
is  once  attracted  by  touching  the  push,  or  a  oonteot 
on  the  floor,  a  detent  is  released  ia  toe  bell  itself, 
whidi  completes  the  drouit  independentiy  of  puah 
or  other  contact,  and  therefore  the  beU  continues 
ringing  until  the  detent  is  replaced  by  palling  a 
oheok-string.    Yoo  will  find  tlus  arrangemeat  fully 
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dMoritedftnd  figured  in  my  book,  **  Eleotrio  Belli, 
and  all  About  Them,  pp.  93,  94,  and  95. 

S.  BoTTOim. 

[768M.l~Hardenln8:  Stea^.— Place  your  work 
in  a  bundle  of  leather  ehavrnga,  heat  to  oneny  red, 
and<quench  in  a  strong  solution  of  salt  and  water, 
or  Map  fudfl.  Lee  down  to  temper  by  heat 
moderately  applied  from  the  baae.  Eos. 

[75865.]— Keamerio  Sailor.— The  inquirer  ia 
not  Tery  explicit ;  but  I  take  the  trick  to  to  a  very 
old  one.  A  query  waa  made  at  the  begixminjs  of 
the  year  regarding  apparently  a  similar  one.  This 
was  answered  and  explained  by  me,  and  by  some 
other  correspondents  m  the  Enqlish  Hbchanio  of 
the  30th  of  January,  1891,  under  the  heading 
'*  Magical  Conjuring  Trick  *'  in  Beplies  to  Qaeries. 

a.  a.  B. 

[75866.]— Oopal  Vamiah.— This  is  yezy  diffioult 
to  make  on  a  small  saale|  and  should  be  ke^t  f  gr  at 
least  two  years  after  it  is  made  before  it  is  used. 
It  will  not  mix  with  meth][lated  spirit ;  but  should 
be  thinned,  if  necessary,  with  turpentine.       999. 

[75866.]— Oopal  Yamiah.— Oopal  yamish  is  an 
oil  yamish,  and  has  no  business  to  be  mixed  with 
methylated  spirit.  What,  in  the  name  of  common 
sense,  does  "Copal'*  mean?  If  he  wants  copal 
▼anish,  he  can  buy  it  cheaper  than  he  can  make  it ; 
but  for  the  purpose  specified — "  coating  work  in  the 
lathe  "—he  should  ask  for  brush  poliw,  or  use  the 
best  *'  white  hard."  Nttn.  Dob. 

[75867.]— Llgliting  Fairy  Lamp.— Two  small 
•ehvomic-acid  oellawith  double  carbons  2iin.  by  Uin. 
Y/y  ^in.,  and  single  zinc  between  2|in.  by  l}in. 
1^  |in.,  fitted  with  lifting  arrangement,  will  give 
perfect  satisfaction.  The  covers  must  be  fitted 
with  indiarubber  washers,  and  the  cdls  must  have 
indiarubber  bands  to  keep  the  corers  tightly  on,  if 
to  be  carried  in  pocket.  You  eyidentiy  have  not 
read  my  advertisements  in  Sale  Column,  since  you 
aay  jou  do  not  know  where  to  purchase. 

•  8.  BoTTomi. 

[75869.]  —  Biohromate  Battery.—  So  much 
d^iends  on  the  condition  of  the  battery,  &o.,  and 
the  waste  of  energy  by  local  action,  that  it  is  almost 
impossible  to  specify.  Boughly  speaking,  you 
mighf^  expect  to  get  somewhere  near  700  watts  from 
a  biohromate  battery  consuming  lib.  of  sine  per 
hour,  and  the  depolanser  would  cost  about  2id.  per 
hour.  S.  BoTioinB. 

[75870]— Oruoiblea  for  gold-melting  should  be 
ooated  inside  with  fused  borax  before  the  metal  is 
placed  in  them.  You  can  only  recover  the  gold  by 
grinding  the  crucible  into  an  extremely  fine  powder 
and  washing  the  metal  out.  999. 

[75870.]— Omoible.— It  is  quite  possible  that 
oruoibles  behave  differentiy  when  you  use  coke  and 
when  you  use  Fletcher's  gas  apparatus.  I  have 
only  used  the  latter,  and  then  the  plumbago 
oruoibles  or  the  little  special  gold  oruciDles  have 
answered  well.  Z.  Y.  X. 

[75874.]  —  Induotion  OoU.  —  Either  your 
aeoondaiy  coQ  is  not  properly  insulated,  or  else  it  is 
not  properly  oonneoted  to  its  terminals ;  or,  lastiy, 
there  is  a  break  in  the  secondary  wire.  The  pro- 
portions of  wire  given  will  work  perf  ecUy  well  with 
a  two-celled  Biinsen.  S.  jsotiokb. 

[75875.]— Bleotro-Kagneta.— Both  poles  have 
the  same  force,  hence  it  is  indifferent  which  is  pre- 
aented  to  the  hammer  of  the  ooil.       S.  Bottonb. 

[75878.1— Fhonograpli.— The  pieces  of  brass  rod 
on  the  ends  of  the  guide-rods  are  to  give  a  finish  to 
them,  and  to  serve,  to  some  extent,  in  giving  greater 
fltabiuty,  and  also  as  the  brass  caps  add  sl&htiy  to 
their  len^,  enables  the  mandrel  steel  rods  to  be 
used,  which  are  only  made  in  lengths  of  13in.  The 
aises  of  the  holes  in  the  standards  are  correct  The 
wire  on  the  armature,  where  it  comes  dose  to 
the  spokes,  must  be  neatiy  bent  round  them,  so  that 
the  wire  covers  entirely  the  outor  surface  of  the 
iron  ring.  There  is  no  difficulty  in  keeping  tiie 
aides  of  each  coil  in  place,  as  there  are  only  four 
layers  of  wire ;  and  if  wound  on  tightiy  it  will  keep 
up  until  the  whole  ring  is  wound.  Nothing  is  put 
between  the  coils.  The  field-magnet  cores  an  of 
the  same  size  in  diameter  as  the  yokes  are  in  width 
^vix.,  ^in.  Later  on  I  may  perhaps  be  able,  with 
the  Editor's  permission,  to  give  a  full  description 
of  the  ^vemor;  but  1  have  not  finished 
designing  it  to  my  satisfaction  yet.  I  gave  in  the 
articles  the  prinaple  on  which  it  works. 

W.  QiLLmr. 

[75880.]— Hardening  Steel.— The  best  way  to 
harden  steel  in  long  pieces  is  to  dip  them  sideways. 
Possibly  "Steel"  gets  too  high  a  red:  it  should 
not  be  above  a  cherry-red  in  the  dark.  That,  of 
course,  does  not  look  so  bright  in  the  daylight. 

Nun.  Dos. 

[75883.]— Braaawork. — ^For  what  good  puipose 
does  "Henricos"  wish  to  give  brass  the  appear- 
anoe  of  gun-metal  ?  They  are  two  different  alloys, 
but  I  beueve  it  can  be  done  by  eating  out  the  zino 
from  the  surface  by  means  of  dilute  sulphuric  add. 
leaving  the  copper  to  give  a  higher  colour.  What 
tM  the  object  F  Nun.  Dos. 


[75884.]  ^  Bleotrioal  NomenolatnTe.  —  The 
terms  "volts"  and  "amperes"  are  the  units  of 
electrical  pressure  and  quantity  respectively.  Volts 
and  ampdres,  or,  shortty,  E.M.F.  and  C,  multiplied 
together  give  us  watts,  and  746  watts  •  1  electrical 
H  JP.  Series- wound  is  intended  to  c6nvey  that  the 
wire  on  field-magnets,  the  armature,  and  outer 
circuit  are  in  series — ^that  is,  form  one  complete 
circuit  through  which  the  current  fiows.  Shont- 
wound  means  that  the  field-magnet  coils  are  in 
shunt  with  the  brushes,  forming  a  branch  circuit 
for  the  current.  Compound-wound  is  a  combina- 
tion of  series  and  snunt.  The  commutator  or 
collector  is  diat  part  of  the  machine  on  which  the 
Iffushes  bear,  and  the  bars  of  this  (the  collector) 
form  the  terminals  of  armature  coils.  Continuous 
and  alternating  currents  signify  that  the  current 
for  the  motor  must  be  continuous  in  direction, 
while  alternating  currents  are  used  for  machines 
specially  made  for  this  form  of  current  The 
currents  generated  in  all  armatures  are  alternating ; 
but  the  commutator  rectifies  these,  and  delivers  the 
current  in  a  continuous  fiow.  If  you  want  to  go 
deeper  into  the  subject,  obtain  a  good  textbook,  and 
until  you  have  perused  this  thoroughly  leave 
electric-plant  fitting  alone,  or  you  will  be  IsAded  in 
a  hopeless  muddle.  F.  Afixsw. 

[75884.]— Bleotrioal  Nomenclature.- A  small 
treatise  of  about  400  pages  octavo  would  be  re- 
quired to  folly  duddatiB  mL  the  points  anent  which 
?ou  inquire.  Briefly,  1H.P.  theoretically  requires 
46  watts  to  produce  it.  The  watt  is  equal  to 
1  volt  multiphed  into  1  ampere;  hence  a  motor 
which  absorbs  100  volts  and  10  amperes,  or  1,000 
watts  to  furnish  IH.P.,  wastes  254  watts,  or  has 
an  ef&oiency  of  75  per  cent  '* Series"  wound 
means  that  the  wires  on  the  field-magnets  are  so 
connected  to  the  tenninals  and  brushes  that  the 
whole  of  the  current  is  obliged  to  pass  round  the 
field-magnets,  through  the  armature,  and  then  back 
again  to  ^the  source.  "  Shunt- wound,"  indicates 
thai  both  the  brushes  are  coupled  to  the  field- 
magnet  wires,  and  also  to  the  outer  circuit,  so  that 
the  current  splits  up  on  arriving  at  the  commutator, 

8 art  going  round  the  armature,  and  part  round  the 
eld-mag[uets.  Compound-wound  machines  are 
wound  with  two  separate  sets  of  wire,  one  coupled 
in  series,  the  other  in  shunt.  The  commutator  is 
that  conmvanoe  whereby  the  current  is  continuously 
supplied  in  the  right  direction  to  the  moving  part  of 
the  motor  or  dynamo.  It  is  to  these  machines, 
what  the  slide-valve  is  to  a  steam-engine.  Highest 
E.M.F.  100  volts,  lowest  40  volts,  as  applied  to 
motors,  shows  the  highest  and  lowest  pressures 
(electrioal)  at  which  the  motor  is  oonstructed  to 
work.  Potential  in  50  volts  means  that  the  dynamo 
is  ca^Ue  of  raising  the  pressure  to  50  volts.  The 
volt  is  the  measure  of  electrioal  pressure,  and  is 
about  equal  to  that  given  by  one  Daniell  cell.  The 
ampere  is  the  measure  ol  fiowing  current;  one 
amp&re  will  cause  most  of  the  usual  incandescent 
lamps  to  give  their  due  light ;  one  ampere  flowing 
for  one  hour  through  a  solution  of  sulphate  of 
copper  will  deposit  18*35  grains  of  copper ;  con- 
tiauous  current,  when  the  current  flows  from  one 
terminal  to  the  other  in  the  same  direction; 
alternating  current,  one  which  is.flowing  alternately 
in  the  one  direction  and  the  other.  Bead  my  two 
books,  '*  The  Dynamo :  How  Made  and  How 
Used,"  and  **  Electro-Motors,"  and  you  will  be  a 
wiser,  if  not  a  better,  man.  S.  Bottonb. 

[75885.]— Electrical.  —  With  fair  precautions, 
there  is  no  particular  danger.  Special  knowledge 
is  undoubtedly  required.  I  have  m  my  mind's  eye 
the  case  of  one  who,  like  yourself,  wisned  to  work 
some  pumps  in  a  colliery  in  the  North,  and  know- 
ing little  or  nothing  of  the  matter,  after  having  ^t 
the  dynamo  and  motor  from  me,  lost  his  situation 
for  presuming  to  do  what  he  could  not  carry  out. 
A  person  unacquainted  with  electrioal  plant,  and 
notlmowing  tiie  precautions  required  for  insula- 
tion and  proper  connection,  would  make  a  hash  of 
the  whole  affair.  The  cable  must  be  double  (viz., 
go  and  return)  to  allow  the  current  to  return  to  its 
source.  The  cable  is  supported  on  proper  china  or 
glass  insulators,  and  if  tne  mine  is  a  wet  one,  must 
be  incased  in  lead.  The  motor  itself  can  be  reversed 
by  means  of  a  suitable  current  reverser  arrangement 
at  the  brashes,  or  the  drum  can  have  reversing 

Sear.    A  motor  can  be  stopped  as  easily  and  as  sud- 
enly  as    a   steam-engine  by   snitching   off  the 
current.    The  speed  can  also  be  reduced. 

S.  BOTTONS. 

[75885.]— Bleotrioal. — ^The  chief  danger  oon- 
neoted with  deetric  mining  plant  arises  from 
inexperienced  persons  attempting  to  do  the  work 
thexnselves.  The  manufacturers  of  mining  plant 
would  send  a  man  to  fix  the  plant,  run  the  cables 
to  supply  current,  and  also  instruct  the  person  who 
would  hAve  to  take  charge  of  the  plant— of  course, 
providing  the  purchaser  is  willing  to  pay  for  it.  It 
18  a  case  of  penny  wise  andpouna  foolish.  By 
having  the  machinery  properly  laid  down  and  run 
for  a  mal  by  an  experienced  man,  a  great  deal  of 
the  danger  may  be  obviated ;  but,  of  course,  there 
would  always  be  a  certain  amount  of  danger,  as 
with  all  machinery,  from  inattention.  The  cable  is 
double— one  from  dynamo  to  supply  current  to 


motor,  and  the  other  for  return.  It  is  usually  inp. 
ported  on  insulators  of  earthenware,  both  in  m 
shaft  and  also  in  the  galleries  and  workingi.  ii 
regards  the  hanling,  the  direction  can  be  rsfsned 
by  causing  the  current  to  flow  through  the  anoa- 
tnre  in  the  opposite  direction,  or,  as  is  unil,  br 
means  of  the  hauling  plant,  which  is  usually  fltUd 
with  reversing  gear.  A  motor  can  be  stopped  u 
quickly  as  any  other  machine,  and  its  speed  osa  be 
reduced  or  augmented  to  anything  in  reason. 

J.  M.  D. 

[75887/1— Sundiala.-If  "Gnomon"  will iifar 
to  the  **  E.M."  of  the  foUowing  dates,  he  will  fiad 
the  information  he  wants :— April  8, 1887 :  a  htts 
in  this  number  gives  instructions  for  constrootiiurs 
horizontal  dial  by  the  graphical  method.  April  27, 
1888 :  in  tlus  number  a  method  is  described  of  ooa- 
structing  a  vertical  declining  dial,  and  in  thenamlw 
for  May  18, 1888,  the  same  example  is  dealt  with 
by  the  geometrical  method.  If,  after  reading  then, 
'^Gnomon  "  is  still  in  any  difficulty,  if  he  will  pot 
another  query,  I  shall  feel  constrained,  u  ths 
writer  of  the  letters  mentioned,  to  try  andrsodK 
further  help.  W.  J.  B. 

[75888.]— Balloons.-If  **  Acronauticos"  nfea 
back  to  my  reply,  he  will  see  that  I  assumed  Ay^. 

Sm-gas  to  be  used.   The  foUowing  formals  ii  iron 
loles worth,  p.  385  :— 

Let  W  ■  weiffht  to  be  raiaedy  indudUig  thstof 
uie  balloon. 
A  ■  weight  of  a  cuoio  foot  of  air, 
G  B  weight  of  a  cubic  foot  of  gas  employed, 
D  *  dismetffir  of  balloon, 


'  V   '6523 


W 


then    D  —      , 

'    6236D»(A-0} 

and    W  - '5236  D>  (A  -  G;. 

I  think  the  measurements  are  in  foot-lbs.  A  end  G 
will  vary  with  the  temperature  and  piessure. 

A.  I).  SOOZBAX. 

[75889.1— Vormula  Wanted.— There  ii  not 
such  a  thmg  as  a  stem  to  a  hydrometer  (as  imb» 
lished) ;  but  I  take  it  you  mean  "  stem,"  and  joa 
have  not  mentioned  wmch  kind  of  hydrometer  yoa 
are  working  with,  but  I  suppose  a  *'  common  hyoro- 
meter."  The  common  hydrometer  is  alwaji  fks 
same  weight,  therefore  will  aink  to  different  leveb 
in  different  liquids*  Suppose  each  division  of  fts 
stem  to  be  ^o~P^  of  the  volume,  aadsopposi 
that  when  the  instrument  is  placed  in  a  fluid  whose 
sp.gr.  is  8,  10  divirions  of  the  stem  remain  abote 
the  surface;  and  when  it  is  plaoed  in  afluidwhoiB 
sp.gr.  is  S,  30  divisions  remain  above  the  sorfsos. 
Then— 

(1,000  -  10)  =s  Weight  of  flrst  liquid  displaced. 
=B  Weight  of  hydrometer. 
r»  Weight  of  second  liquid  displaosd. 

=  (1,000-30)8;  or990*-970Si 

990' 

Hence,  if  «  be  known,  S  may  be  found,  or  vioe- 
verB&.  Example :  If  oommcm  hydrometer  floats  in 
alcohol  with  11  divisions  above  the  surface,  in  etto 
with  80.  If  sp.gr.  of  alcohol  be  '8,  find  that  of 
ether.    Then— 


(1,000-80)* 
920  « 


•  • 


(1,000 
791-2. 
791-2 

"920" 


11)  X  -8. 
•86. 


Your  formula  is  the  first  part,  before  the  exsmpls. 
I  advise  you  to  learn  it  weU,  as  it  is  always  tanuog 
up  in  S.G.  C.  G.  M.  Bsmrwr. 

[75892.]— Cleaning  Sink  Pipea.— A  strong 
potash  solution,  used  very  hot,  will  answer  yonr 
purpose  very  well. 

Brighton.  T.  C  SiOTK. 

[76892.]— Cleaning  Sink  Pipea.— Use  a  stronf 
solution  of  washing  soda,  add  it  to  hot  suds,  and 
stir  in  an  ounce  or  two  of  Jeyes'  Perfect  Ponflsr. 
Use  this  mixture  very  hot— twice  a  month  u  sof- 
ficient.  «*• 

[75892.]— Cleanainff  Sink  Pipea.-Stop  ths 
pipe  in  some  way,  and  fill  with  a  warm  solubwi  or 
common  washing  soda.  After  soaking  some  bsMi 
use  a  *'  broom  "  similar  to  those  used  for  sweepiBg 
the  flues  of  kitcheners.  After  that,  if  wanted  vsiT 
dean,  flll  up  with  a  weak  solution  of  hydioohtonfl 
add  (spirits  of  salts),  and  then  swUl  out  weU  WW 
water.    It  will  be  as  dean  as  a  *•  new  pin." 

Nun.  Dob. 


[76893.]— lieolanohe.  — Zinc  in  V^^^  J^ 
Space  between  outer  jar  and  pot  to  <»»**"^.^*'Jj?J 
pUteand  manganeee  mixture.  Salammomso  soio* 
tion  in  porous  pot.  Advantage,  lower  mtamat 
resistancT  F.  AsnfW.- 

[76893.]— Leclanche.— I    have    just  .di««^ 
me  old  cells  in  which  the  zinc  was  the  mnsr  si^ 


some 
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TU  whoto  of  this  negative  element  was  leeled  in 
wHk  piteh,  two  tiny  glass  fnnnelfl  being  innrted 
iDctheeMsepa  of  ns,  &o.  These  were  deadoeUs 
whose  effiaenoy  1  made  no  attempt  to  determine ; 
bat  the  modem  arrangement  strikes  me  as  far 
■apler  end  more  aocesable.  W.  Yabbow. 

[75891.]  —  Shnnt  -  Winding:  a  Gramme 
Dynamo.—Pat  81b.  Xo.  20  on  the  field  magnets, 
lad  connect  np  in  shunt.  S.  Bottonb. 

[75S95.]—Shranken  Woollen  aooda.  —  The 
Teclmical  Instruction  heads  in  Laundry  Work  have 
Istst^  exhibited  the  treatment  of  woollen  goods 
prsnoos  to  washing ;  they  are  immersed  in  a  baUi 
of  liquor  ammonisB,  dflntsid  with  water,  by  which  all 
oootrsction  if  obviated.  I  cannot  say  if  it  will  do 
for  old  shrunk  pieces.  Eos. 

[76896.]— Systeria.— So  far  as  one  can  judge 
mm  the  few  symptoms  given,  I  consider  (homooo* 
lathic)  hyosoyamus  tincture  No.  3  the  most  likely 
to  hs  benefldaJL  especially  if  there  is  much  nervous 
suitsmsnt.  Two  drops  of  the  tincture  should  be 
tfckn  in  a  tablespooniul  of  water  regularly  for  a 
month  night  and  morning,  on  rising  and  retiring. 

P.  Fbbsux. 

[75899.T— Ckmipxpased  Air. — One  cubic  foot  of 
diy  sir  M  32''  Pahr.  weighs  12ioz.  under  a  bsio- 
BStric  prassoxeof  30in.  of  mercury.  If  the  pressure 
were  doubled,  2c.ft.  of  air  would  be  compressed 
isto  the  same  space,  and  the  weight  would  conse- 
qinsntly  be  doubled.  999. 

[75900.]— Transformer.— To  Mb.  Botxonb.— 
Franadng  yea  know  how  to  make  an  ordinary 
indiiction  coil,  I  would  advise  you  to  wind  the 
primsiy  with,  say,  101b.  No.  16  d.c.c.  wire,  and  the 
Nooodsry  with  Skciout  81b.  No.  10.  The  insulation 
onat  be  most  carefully  attended  to.  If  the  current 
npphsd  ii  a  continuous  one,  the  transference  must 
hMTs  a  oantaot-fareaker  attached  to  it  like  any  other 
Old ;  if  the  ouzrent  supplied  is  alternating,  no  con- 
tMl  breaker  is  required.  I  learnt  what  litue  I  know 
oldnwing  fromuassell's  **  Popular  Educator." 

S.  BOTTOHS. 

[75902.]— BeaiBtanoe,  ▲djnatable.— A  sUde 
mi  of  resiatanoe  ie  easier  for  an  amateur  to  con- 
teet  Arrangeanumber  of  coils  in  box,  and  take 
•ds  to  netsl  studs,  the  ends  of  which  project  above 
As  cover  of  box.  An  arm  is  now  pivoted  at  the 
eUtrs,  and  when  moved  round  makes  oontaot  with 
flBs  or  the  other  of  the  studs,  F.  Abksw. 

[75904.]— Telephone.— You  would  not  get  much 
baaoflt  Vy  inserting  a  battery  in  the  drcmt.  First 
get  the  instrument  to  work  without,  and  when  right 
TOO  osn  insert  a  battery,  so  that  the  current  in 
Bowing  round  the  poles  strengthens  them.  If  the 
bobhins  are  on  the  S.'  polea,  current  should  flow  in 
the  direction  of  the  hands  of  a  watch  when  looking 
oa  the  tope  of  magnets.  Mzok. 

[75906.]— Engine  Query.— To  get  a  satisfactory 
ivplyi  jott  should  send  the  necessary  particulars — 
ii^  DoQer  pressure,  cut-off,  diam.  of  [cylinder, 
logth  of  stroke,  and  number  of  revolutions  per 
onute,  &o.  I  presume  the  choice  lies  between 
iUtog  condenser  to  present  engine  or  non-oon- 
dflBiiDg  compound.  How  much  power  do  you 
nooire  P    On  sending  particulars  shul  be  happy  to 

Wpyott.  w.  w.  0. 

R5908.]— Punching  Sheet-braaa  Patterns. 
—Ton  will  require  a  punching  machine  to  stamp 
oat  your  waahers,  which  would  cost  you  about  £10. 
loa  oould  have  your  punch  and  dies  made  so  that 
yro  eoold  punch  all  the  holes  at  once ;  but  I  could 
ijot  give  you  any  idea  how  much  the  punch  and 
diH  would  cost  without  seeing  the  patterns. 

E.  Snow. 

^5908.]— Punohing  Sheet-Brass  Patterns. 
^YoBT  Vest  plan  would  be  to  procure  one  or  two 
F«ee  luffictenUy  strong  to  do  the  work,  and  then 
wnma  girls  on  the  work  who  have  been  at  it 
wfara*  The  blanks  would  be  cut  out  first,  then 
jvsw-holes,  &0.,  punched  in  after.  Any  die-dnker, 
Ofou show  him  patterns,  would  give  you  a  rough 
*JwDate  of  cost  of  a  set  of  tools  for  punching, 
iU  of  which  could  be  done  by  hand. 

H.  BOBZNSON. 

[76909.]-Dry  Cell.- The  battery  is  evidenUy 
*^  kaown  as  Scrivanow's.  It  ought  to  light  a 
■mD  laaap  well,  but  not  for  long,  when  it  vnll  re- 
jviv  a  rest.  A  small  pocket  accumulator  is  about 
tW  beet  to  use.  Mick. 


'5910.]>-Tazidenny. — Steaming  over  a  vessel 


a  botlixig  water  is  the  mode  employed  by  the  trade, 
•wrsaotaally  softened  the  wings  of  lepidopterous 
{■Mfai  by  these  means,  floating  the  specimen  on  a 
"fcwkofcork.  Bos. 

[769U.]^Besistanoe  in  Bleotro- Motors.— 
AugoMrai  rule,  the  resistance  of  the  F.M.  wires  in 
Ntti  machines  should  be  two-thirds  that  of  the 
211^^  wires.  In  the  shnnt  machine,  the  resist- 
J^ef  the  fields  may  be  much  higher,  in  fact  any- 
yg  between  100  and  400  times  that  of  the 
Hyye.  See  my  book  "  Blectro-Motors,"  for 
mm  dstails  as  to  why  and  wherefore. 

S.  BOITONB. 


[76912.]— Bpileptio  Tits.- If  "H.  A."  cannot 
obtain  the  advice  of  a  good  homceopathic  physician, 
or  until  he  can,  he  might  let  his  son  take  two  baryta 
carbonioa  pUulee  No.  6  four  timea  a  day— viz.,  night 
and  morning,  and  about  noon  and  4  p.m.  If  the 
latter  is  troubled  with  an  eruption  on  the  face, 
shoulders,  and  chest,  and  occasionally  with  boils, 
the  medicine  is  probably  the  cause. 

P.  Febbux. 

[75913.]  —  Speed  of  Eleotro- motor.  —  The 
efficiency  of  dectro-motors  decreases  greatly  when 
speed  is  reduced ;  therefore  use  (if  possible)  gear 
wheels  or  belts  to  get  the  desired  speed. 

Brighton.  T.  C.  Smith. 

[75914.]— Uaffneto  K a ohine.— Magnets 
capable  of  lifting  101b.  or  121b.  wiU  give  the 
necessary  current  and  voltage  to  light  a  15c.  p.  lamp. 
Ton  had  beat  use  a  Siemens  H  armature,  about 
l^in.  diameter  and  6in.  long,  wound  with  No.  22 
wire,  lying  longitudinally  between  the  poles  thus— 


c 


The  magnets  would  cost  from  12s.  to  15s.  Such  a 
machine  could  be  driven  by  hand  from  a  suitable 
wheel.  Of  course,  it  would  not  be  so  cheap  to  make. 
BO  effective  in  aoUon,  or  so  easy  to  drive  as  a  small 
dynamo  of  the  same  power ^  a  set  of  fitted  castings 
for  which  can  be  snpphed  for  15s.  See  my 
advertisements  in  Sale  Obiumn.         S.  Bottokb. 

[75915.]— Wimahurat  Uaohlne.— Your  Lev- 
den  jars  leak ;  they  are  either  of  bad  glass,  or  else 
are  pasty  on  the  outside  and  inside. 

S.  Bonoini. 

[75915.1  —  Winishurst*s  Uaohlne.  —Charles 
White  will  find  all  his  trouble  with  the  Leyden  jars 
arises  from  the  bad  quality  of  the  glass.  I  liave 
found  many  of  the  cheap  sooa- water  glasses  to  offer 
almost  free  conduction  of  electricity.  Whiteness  is 
no  proof  Whatever  of  the  insulating  quality.  The 
tinfoil  being  in  three  pieces  matters  nothing.  Get 
good  quality  glasses  from  Powell's  Glass  Works, 
Whitemars,  and  then  you  will  obtain  all  you  want. 
I  use  their  soda-water  glasses  to  make  Leyden  jars 
with  loose  coatings ;  they  answer  splendidly — onlv, 
being  thin,  they  are  apt  to  crack  if  too  fully 
charged.  J.  W. 

[75916.]— Oleaningr  Old  Coins.— BoU  your 
coins  in  a  stronff  solution  of  potash  and  scratch - 
brush,  which  will  remove  all  dirt,  grease,  &c.,  then 
dip  the  sUyer  ones  in  a  cyanide  solution,  and  the 
copper  ones  in  dipping  acid  for  a  few  moments, 
rinse,  scratch-brush,  rinse  again,  and  dry  in  hot  box 
dost. 

Brighton.  T.  C.  SxxzK. 

[75916.J— Gleaning  Old  Oolns.—Copper  speci- 
mens are  thoroughly  cleaned  by  immersing  them  in 
a  weak  solution  of  muriate  of  ammonia,  scrubbing 
with  an  old  nail-brush,  and  rinsing  in  a  bath  of  car- 
bonate of  soda  and  hot  water.  Silver  coins  should 
be  boiled  in  acidulated  water  of  lemon- juice,  taken 
out  in  half  an  hour,  scrubbed  with  the  nail-brush, 
and  then  boiled  in  soapsuds ;  again  scrubbed,  and 
then  rinsed  in  boiling  water.  Only  dirt  and  oxide 
are  removed  by  these  processes.     £xperto  erede, 

Eos. 

[75919.]— Stoneware  Pots.— Tou  might  try 
the  following,  which  answers  well  for  glass.  Bind 
the  place  at  which  you  require  a  fracture  with 
ordinary  lamp- wick,  soak  with  paraffin,  and  ignite. 
Allow  the  jar  to  attain  a  great  heat,  and  then 
plunge  into  cold  water;  a  crack  may  result.  I 
doubt  your  success  on  stoneware,  but  you  can  do 
no  harm  by  trying.  F.  Abksw. 


UNANSWERED  QTJESIES. 
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2^  nufiAert  and  titUt  of  queries  vhieh  remain  tmat,- 
twered  for  fiv  week*  are  inserted  in  thie  list,  and  if  eiill 
unanswered  are  repeated  four  weeks  e^flerwardsm  We  trust 
our  readers  will  look  over  the  list,  and  send  what  it^onaaUon 
tkeg  oemfor  the  ben^  of  their  bellow  eontrtbutorsm 


QUERIES. 


76316. 
76S8S. 
76386. 
76386. 

76346. 
76847. 


76687. 
76640. 
76644. 

75668. 
76669. 
76676. 
76676- 
76668. 
76691. 
76696. 
76697. 
76698. 
76601. 


B.E.II.  Loco.  **  Onward,"  p.  97. 

Dyeing  Qlaas,  98. 

FoUahuiff  BoMes  of  Wood  Bollen,  96. 

BDgine,96. 

Bngine  for  Lift,  98. 

Patent  Resonating  Gongs,  96. 


Wool  Winder,  p.  184. 

Osbo-Piexoier  Battery,  184. 

Thicknws  of  Metal  Pipes  and  Cylinden  to  stand 

Steam  Preoanre,  184. 
Batimation  of  L«ad  as  Bnlphate,  p.  186. 
Medical  OoU,  lb6. 
Model  Screw  Propellexe,  186. 
Camber,  186. 
Engine,  186. 
Organ  Pipes,  186. 
Mason's  Stamps,  186. 
Iron  Cbnok  for  Bnuhmaker's  lathe,  186. 
Fan  for  Fonn,  186. 
Fnmess  Bailway  Ck).'s  Engines,  186. 


[75920.1— Linesman's  Qalvanometer.  —  Will 
some  reoaer  kindly  tell  me  bow  to  wind  the  coils  in  a 
linesman's  detector  galvanometer  for  intensity  and 
quantity,  and  also  the  amount  of  wire  t— A.  Gbobos. 

[76921.]— Optical  Lantern.— Can  anyone  tell  me 
how  to  make  a  parallel-bMm  nossle,  giving  sise  and  f  oeal 
lengths  of  lenses  ?  I  have  a  Oilohrist  lantern  with  4-wlck 
paraffin  lamp.  Is  it  possible  to  get  a  good  parallel  beam 
from  this,  or  is  the  limelight  indispensable  f— B.  £.  S.  A. 

[76823.1— Bleotro-Motor.— Having  made  the  carease 
of  an  eleotro-moUnr,  aooording  to  the  drawings  of  Edi- 
son's, for  the  phonogxaph,  I  shall  be  veory  thankful  for 
the  following  infonnation.  1.  As  to  the  sixe  and  quantity 
of  wire  to  wind  it  with!  It  is  a  multipolar  motor,  having 
four  magnets,  as  per  sketch.  They  are  1|  wide  by 
I  thick.  The  dynamo  is  a  Oramme  nng,  with  eight  divi- 
vions  and  }  thick.  2.  What  battery  power  will  be  required 
to  drive  it !  Also,  what  power  win  I  be  aUetoget  from 
such  a  motor?— Maxobbstie. 

[76623.]— Problem.— I  find  the  following  in  a  book  I 
am  reading  :— 

z  =  8t06  ^-  •182236  ^  [-884708- (-626 x*173648)]=18301. 
•U087a7  '' 

Is  not  this  answer  wrong  t    As  I  work  it  out,  I  make  It 
220,896.— PuzzLXD. 

[7692i.]— Strain  on  Bngine  Belt-I  wish  to  find 
the  strain  on  engine  driving  belt,  which  is  double  leather 
12in.  wide  and  ^  total  thickness.  The  engme  has  one 
cylinder,  16in.  diameter  by  2ft.  6in.  stroke,  running  at 
90revB.  per  minute  and  givisg  out  8uI.H.P.  The  strap 
pulley  on  crankshaft  is  6it.  diameter,  and  the  pulley  on 
the  line  of  shafting  is  aft.  9in.  diameter.  If  leather  link- 
belting  were  substituted  for  the  plain  belt,  would  one  i2itt. 
wide  answer  the  purpose,  beatmg  in  mind  the  loss  of 
gripping  surfaoe !— Sydbbt. 

[76926.]— Fonndatlona.— Will  some  reader  kindly 
inform  me  how  to  calculate  the  siss  and  depth  of  oooerete 
f oimdatlon  neoeenry  to  support  a  tank  on  four  columns  t 
The  base  of  each  is  2ft.  by  Ift  6in.,  equal  8sq.ft.  area— 


7tODsof  tank 
18     „      water 
6     „      girders  and  columns 


80  tonstotsl  =  7|  tons  on  each  column  bsse. 

Also,  if  the  above  were  placed  on  brickwork,  how  to  cal- 
culate T— STDarsr. 

[76926.]— Hannoninm-Manoal  Oonpler  tO" 
Will  any  of  "  our"  friends  advise  me  the  form  of  coupler 
suitable  for  a  large  pedal  harmonium,  that  I  wish  to  con- 
neot  the  upper  to  the  lower  keyboard,  or  what  is  termed 
Swell  to  Great  It  has  six  stops-three  at  each  side^  like 
an  organ.  Five  stops  aet  on  five  seta  of  vibrators  of  sixty- 
one  reeds  each,  ana  one  stop  on  one  set  of  vibrators  to 
Swell,  and  there  are  two  sets  of  pedal  reeds  in  a  box  at 
bottom  of  instrument,  and  twenty-nine  pedals,  which  set 
without  any  stop  when  the  pedal  board  is  pushed  in  posi- 
tion. The  lower  keys  are  fixed  at  their  ends,  and  control 
five  pallets,  and  are  21in.  long,  and  the  upper  kevs  are 
14in.  long,  and  are  worked  on  a  pin  at  centre,  and  carry 
the  action  to  back  of  instrument,  where  the  upper  set  of 
vibrators  are  placed.— Haxptov. 

[76927.]— Small  Binnial.— I  intendjto  construct  one 
of  these  with  some  2Ain.  condensers  which  I  have.  Will 
one  of  our  correspondents  advise  in  the  following  points  t 
Should  I  gain  much  by  compounding  condensers  f  They 
are  at  present  about  2'6in  focus.  I  intend  to  use  lime- 
light, which  should  give  a  12ft.  bright  picture,  should  it 
not!  My  front-lens  tubes  are  brass,  l'4in.  diameter 
inside,  l'6in.  long,  sliding  in  brass  sockets  and  flanges. 
What  focus  objective  would  probably  be  best  for  a  12ft. 
piotuxeat  (if  possible)  about  10ft.  distance,  and  what 
distance  from  slide  T  Also,  if  not  asking  too  much,  to  give 
a  dimensionea  sketch  of  best  jet  for  the  purpose,  as  I 
shouldmake  these  my  self  t  The  lantern  to  oe  mahogany 
lined  with  metal,  and  the  slides  mostly  from  my  own 
photos.— L.  W. 

[76928.]— Oryetalliaatioa.— It  would  be  iaterestiag 
to  hesr  opinions  of  your  competent  correspondents  oa 
the  following  problems  besring  on  crystallisation,  which 
I  have  never  seen  alluded  to :— Fill  a  dreular  and  a 
reetaxigular  bottle  with,  say,  a  siturated  solution  of  iron 
sulphate.  Lower  the  temperature  to  a  certain  extent, 
and  recrystallisation  will  tske  place  in  the  latter,  but  not 
in  the  dreular  bottle.  Last  autumn  I  filled  a  number  of 
small  bottles  (about  6ox.)  in  preparation  for  winter  work 
at  photography.  All  the  solution  in  the  rectangular 
bottles  recrystaUised,  but  not  a  sign  of  it  in  the  dreular. 
Again,  does  the  transition  from  the  liquid  to  the  solid 
state,  when  ice  is  formed,  occupy  timet  Besistances  to 
the  action  of  all  natural  laws  exut,  and  it  would  there- 
fore demand  time  for  the  formation  of  a  crystal  of  ice. 
If  such  be  the  case,  there  must  be  an  intermediate  state 
when  water  is  ndther  solid  nor  liquid,  and  it  should  be, 
theoretically,  possible  to  produce  and  observe  it.— 
D.  Habbobd. 

[76929.1— Dynamo.— I  have  a  dynamo  finished  all  but 
the  winding,  ui>on  which  I  require  a  little  hdp.  The 
wrought  armature  is  4in.  external  diameter,  by  2in.  wide, 
and  gin.  thick,  with  144  turns  of  No.  16  d.&c.  wire  in  a 
single  layer,  laid  in  grooves  half  diam.  of  the  wire.  The 
flda-magnet  is  a  single-coil  one  (all  cast  iron),  core  8in., 
diamTwi.  between  shrouding,  depth  of  shroud  from 
outside  to  core  (or  depth  of  wire  space)  Ihx.  What  gauge 
and  quantity  of  wire  should  be  wound  on  field-magnet 
for  a  shunt  machine,  and  what  would  be  the  probable 
output  I  Also,  how  ought  I  to  wind  a  similar  carcase  for 
working  as  a  motor  when  the  exdting  currents  equal 
100  volts  1— Sub.  pbom  No.  1. 

[76930.]-(HM-Bngine.-I  ubb  a  Sj-horse  Otto  gas 
engine  (sUent),  which,  though  it  starts  easily  enough  m 
the  daytime  when  it  has  been  running,  requires  to  have 
the  rae-bag  filled  and  emptied  three  times  when  stuttng 
(m  Monday  morning,  and  after  any  one  day's  st"'' 
idle.  Qas-bag  is  about  80ft.  from  meter.  Gas  is 
through  a  vessel  containing  eotton  wool,  saturated  with 
benaouna  Air-mouth  is  in  a  cart-shed  outside  building 
containing  engine.   Should  be  yery  pleased  if  aayoae 
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«OBld  give  me  their  experience  if  ther  have  had  a  similar 
trouble,  and  so^fest  a  remedf,  and  uoald  Uae  to  knoir  if 
thia  it  a  eommon  experienoet— SaciiT. 

[76031.1  —  CHuMS.— Will  aaj  of  your  able  eone- 
•pondenttkxndljr  giye  me  the  partiealan  for  tvepaxing  a 
aatttrated  eolation  of  (1)  hydrogen,  (S)  ether  and 
•ulphurio-add  gae  in  water  t—Appanmoa. 

Cnsss.]— Fairy  O Ave.— At  a  foxthcoming  banar  for 
«haritable  porpoees  it  is  desired  to  hare  a  "  fairy  care," 
to  be  lighted  with  small  incandesoent  lamps,  iUuminated 
fountain,  fto.  We  have  no  diffloultj  oonoeming  the 
Urhting  of  the  oare ;  but  we  are  unable  to  find  a  nice, 
pleasing  design  for  the  cave  itself.  Osn  any  of  "ooxa*' 
oblige  by  referring  us  to  any  book  likely  to  assist  us  in 
aminfiring  the  interior  of  the  caTe^or  wfll  they  kindly 
gire  thenr  Ideas  on  the  subject  T  XTnlees  the  general 
design  is  suitable  and  attraotire,  all  the  labour  {tret) 
expoaded  will  be  utterly  wasted.  We  thought  perbape 
an  opening  in  the  apparent  distance  oould  be  somehow 
managed  with  mirrors,  or  perhaps  a  miniature  watertalL 
Gsn  a  magio-lantem  be  utilised  T— A.  Bosqcbt. 

[76033.]— Dsmamo.  -I  hare  designed  adnaamoof  the 
following  slse :  FteUJ^maguets  are  14m.  long  by  lOin.  dia- 
meter, armature  ISin.  long  by  19|m.  diameter  by  S^in. 
thiek:  it  is  of  the  Edison- Hqpkinson  type.  I  want  to 
windit  and  to  get  allthe  light  I  ean  fkom  it*  The  meed 
is  limited  at  600  reys.,  that  being  the  most  I  ean  get.  I 
should  be  glad  if  anyone  will  snow  me  how  to  woric  ont 
Hopkins's  formula,  and  to  apply  it  to  that  siie  of  a 
dynamo,  and  also  state  how  I  get  at  the  siae  of  wire  for 
the  shunt  and  annatnre  shunt-wound  dynamo  f — A  BCs- 
OHAino. 

[76084.]— 'Boapa  Wheel —^To  tioao  OanrraoaPB.— 
On  page  1S4  of  Sir  £.  Beckett's  book  on  Clocks,  ftc,  it  is 
■tated  the  distance  of  lifting-pins  should  not  be  more  than 
a  40th  of  E.C.  (that  is  distance  of  psllet-arbors  from 
'scape-wheel  centres).  This  distance  is  so  small,  I  think 
there  must  be  a  mistake.  Will  liOrdQhmthoipe  explain  T 
— BnQaiaaa. 

[7A035.]~BIeotro-Ma8met.— In  the  sketch,  a  is  an 
ban  core.  I  wish  to  draw  it  into  the  bobbin  b  with  the 
greatest  possible  force.    The  bobbin  is  full  siae.    The 


diameter  of  b  may  be  reduced  to  half  if  better.  Can  any 
of  our  readers  say  what  size  wire,  also  amount,  would  do 
best,  and  what  kind  of  battery  would  work  Uie  magnet 
for  half  an  hour  'or  so,  and  reeoyer  itself  t  nie  latter 
must  be  yery  lasting.— G.  M. 

_  [76086.] -Paraf&n  Spray  for  ftH.P.  BoUer.- 
Can  any  reader  kindly  inform  me  how  to  fit  up  a  small 
boiler,  with  paral&n  spray  to  be  used  as  fuel  T  I  under- 
■tand  that  the  paiama  is  sprayed  on  by  a  small  jet  of 
■team.  Fle4se  say  how  the  spny  is  started  before  ateam 
is  up.— D. 

[75087.]— Telephone.— I  haye  bought  at  a  sale  what 
waa  represented  to  be  a  complete  set  of  tdephooe  instru- 
n«nta.  Hie  transmitters  are  a  eouple  of  square  boxea 
with  sloping  coyera,  in  which  is  monthpieoe,  and  micro- 
phones under.  Bach  one  contains  a  small  induction  ooU. 
a  hook  to  hang  telephone  on,  seyeral  binding  aerewa,  and 
a  presBol ;  but  ft  is  all  disconnected.  There  is  no  wue  or 
oonneotioo  at  all  from  one  part  to  the  other.  It  appears 
to  haye  been  picked  to  pieces.  Can  aome  friend  tell  me 
how  to  join  itup  1  The  preaeels  seem  to  haye  acted  aa  a 
Bwiteh,  as  there  is  a  metal  catch  b<dding  the  spring  when 
not  in  use ;  but  when  used  to  call  up,  it  Is  releasea  by  the 
pressure  from  the  top  catch,  and  presses  on  the  bottom 
plate.  Hie  hook  also  makes  contact  with  a  metal  j^to 
top  or  bottom,  whether  the  telephone  is  on  or  off.  The 
receiyers  are  of  the  Bell  pattern,  but  shorter.  They  appear 
to  be  all  right    Alsothe  two  bells  and  batterieB.-A;Fr 

[76938.] -Oildlnff  Ohlna  and  Xetal  Orna- 
ments.—Can  any  en  our  readers  tell  me  what  gold  is 
used,  and  how  it  is  mixed,  for  gilding  china  ornaments 
and  cupe  and  saucers  T  I  naye  a  large  quanti^  of  cast- 
iron  articles  which  are  enamelled  (Aspinal's)  in  yarious 
oolours.  The  prominent  part  of  castings  I  |rila;  but  can- 
not make  it  look  anything  at  all  like  the  gold  on  crockery- 
ware.  I  use  best  gold  bronze,  and  m^  it  with  gold  siae 
and  turps.  Again,  Christmas  and  birthday  cards,  and 
also  some  show  cards,  are  gilded,  and  look  first  rate.  I 
shall  be  gUdif  any  of  **  ours"  can  give  me  any  infotma- 
tidh,  as  my  castings  are  for  ornaments,  and  without  the 
gilding  comes  up  to  the  mark,  they  do  not  look  at  all 
welL— Gold. 

[76Me.1— Bleaohinff  Ghittaperoha.— li  there  any 
way  of  bleaching  guttapercha  1— A. 

r76M0.]-Medioal  OoU.- Will  ICr.  Bottone  or  Mr. 
AUsop  be  kind  enough  to  giye  full  aketch  of  coil,  with 
tube  relator  for  primary  and  secondary  currents,  tube 
About  7in.  b^  lin. ;  and  what  kind  of  wire,  and  how  much 
on  each  section  T  as  I  should  like  to  make  one  on  that 
principle.  — Akatiux. 

[76941  I -Floor  Oontaot.— Will  Ur.  Bottone  giye  a 
sketch  of  floor  contact  to  ring  electric  bell  t  Iwanttoflx 
under  floor  at  front  door,  so  as  when  anyone  steps  on 
mat,  bell  will  ring  T    A  drawing  will  oblige.  — AMAxaaa  S. 

[76042.]  — Indicator.— Would    Hr.  Bottone   reply', 
with  sketch  how  to  make  the  following :— An  indicator  , 
which  would  indicate  the  opening  of  a  door  some  60  yards 
distance  1— fiLosxpoimiv. 


knife  mixer.— for  manipulating  daysafterpassingthrongh 
the  rolls  I— Tiua. 

[76044.]  — lilnk  Motion.— Can  any  reader  explain  the 
fouowin^t  I  have  bought  books  without  end,  and  can- 
not find  it.  The  radius  of  the  link  is  usually  taken  from 
the  centre  of  the  ahaft  -which  most  people  know ;  but 
how  do  you  find  out  where  to  connect  the  eccentric  rods 
on  to  the  link  T  For  instaooe,  you  can  make  the  link  any 
length ;  but  yon  only  want  your  block  to  trayel  so  far.  so 
that  it  will  not  moye  the  yalye  mo<e  than  the  requued 
distanoe.    For  instance,  you  might  connect  them  m  A  B 
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or  CD,  and  CD  would  be  too  much,  and  AB  tooUtUe. 
How  do  yon  find  this  out!  or  eould  you  giye  a  simple 
method  for  finding  same  f  What  siae  are  relDeiyers  gener- 
ally made  in  compound  engines T  What  Is  the  nuef  or 
how  can  yon  find  the  area  T  How  much  greater  diould 
the  area  of  your  reoeiyer  be  to  the  area  of  your  cylinder  1 
— PaAonoai.. 


[78046.]— To  Xr.  Bottone.— I  haye  been  Mng  to 
make  a  small  dynamo  to  the  instmotions  giyen  in  your 
book ;  but  there  must  be  something  wrong  with  it.  When 
it  is  connected  with  the  galyanometer,  and  I  bORin  to 
turn,  the  needle  reflects  a  little ;  but  if  I  go  on  turning,  it 
goes  back  to  its  first  position.  The  ineulaoiwi  is  good,  and 
the  brashes  seem  to  be  all  rieht.  I  haye  7lb.  of  No.  18 
C.C.  wire  on  the  fidd-magnets,  out  owing  to  the  armature 
being  turned  rather  smau,  I  haye  only  got  60s.  of  No.  SO 
S.C.  wire  on  it.  Is  the  fault  in  haying  too  much  wire  on 
the  fleld-masneta  in  proportion  with  that  on  the  arma- 
ture t  Any  mformation  X  shall  be  pleased  to  reoeiye  to 
help  me  ont  of  my  diiBoulty.— A.  Swallow. 

[76046.1- Vaonom  Tnbee.-To  **  B.  E.  B.,»*  Ld- 
oeeter.— Would  the  aboye  gentleman,  if  still  a  reader,  giye 
a  few  praetical  details  aa  to  the  oonstroction  of  yaeaum 
tubesf  I  think  he  promised  to  do  so  at  the  completion  of 
his  articles  on  the  mannfaetore  of  Bprengel  pumna  In 
No.  1899.-H.  G.  D.  ir  — •      f      *- 

[76947.]— 1>3mamo  for  Small  Aoonmulator.— 
Shall  be  glad  to  haye  dimensions  of  a  small  dynamo  to 
charge  a  4-ydlt  accumulator  for  pocket,  and  to  oe  driyen 
by  small  motor  from  water  seryioe.  Simplex  shape.  Is 
it  neceasary  to  use  a  Gramme  armatoreT  Say  sixes  and 
quantities  of  wire,  please.- AoouxtrLAToa. 


[76048.]— Skeleton  Ideawea.— Can  anyoDrrespondent 

Siye  a  precise  and  reliable  process  by  which  skeletona  of 
elicate  leayes,  and  also  of  hard  seed-yessels,  can  be 
made  T  In  ease  any  aolutiona  are  required,  pleaae  giye 
oorreot  proportions.— 099. 

[76049.1— 9aeBngine>— Can  I  add  tube  firing  and 
oompreanon  on  a  Turner  yertical  gas-engine,  wUon  has 
slide-yaly  s,  allowing  the  Utter  to  remain  for  admission 
and  exhaust!  Some  practical  hints  will  oblige.— 
EvQcxaaa. 

[76060.]— Oreenhoneo.  —  Instruetiotta  for  heating 
neenhouse,  ISft.  by  6ft.,  with  hot-air  or  water  pipes,  with 
iUustratioaa  for  fitong  up  the  samot  will  gxeat^  oblun.— 
BaxBB. 

[76061.1 -To  Mr.  Thoe.  Fletoher.-Will  Mr. 
Fletcher  be  so  giod  as  to  say  how  much  air  16cp.  coal  gas 
will  take  to  make  a  smokelees  flame,  as  in  Bunaen  burner, 
and  what  are  the  rdatiye  heating  powera  of  gas  so  diluted 
and  DowBon  water-gas,  and  oblige  -C.  D. 

[7606a.]-To  **F.B.A.S.*'-On  page  liL,  for  each 
month,  in  Neuitical  Alw^anac,  is  giyen  the  log.  of  radius 
yeetor  of  the  earth.  How  can  iget  ann'a  ^^ttantw  fhm 
thist  The  characteristio  of  the  log.  suddenly  ohangee 
from  0  to  0,- in  October,  for  inatanoe.  Also,  how  can  I 
get  exactly  the  sine,  of  8  848' t  The  rule  says,  after  other 
things,  subtraet }  of  its  log.  secant.  But  in  Chambers' 
Tables  there  iano  log.  see.  below  1  minute.— Alctovb. 


[78043.]— Briok.— I  would  feel  greatly  obliged  to 
anyone  who  will  giye  me  their  experience  aato^  beat ! 
inaehiae— whether  a  horisontal  pug  mill,  or  a  double- 


r76968.1 -Tnmlnff  Oommntator  —Will  aomeone 
tell  me  what  is  the  proper  need  and  shape  of  tool  to 
insure  a  good  jobt  It  u  a  8iin.,  60  segment  mica  in- 
sulation. — APPaUTTIOB. 

[76064.] -Blneinff  Small  Steel  Articles. -What 
is  the  best  way  to  "blue  "  small  steel  articles,  such  as 
galyanometer  needles,  aerews,  one  or  two  at  a  timet— 
ArpaaimoB. 

[76066.]-"  Greater  Britain »'  L0C0.-I  read  with 
great  Intereat  the  abort  article  on  the  L.  and  N.  W. 


engine,  *'  Greater  Britain,"  and  ahonld  like  to  ask  ysor 
correspondent,  **North-Wettem"  if  he  wQl  Idadlyfar- 
rush  me  with  a  sketch  of  the  engine  1— C.  B.  Lakb. 

[76056.]- Eleotro-Kagnet.— I  wish  to  make  aa 
elMtro-magnet,  with  iiii.  core,  Sin.  long.  How  math 
wire,  and  of  what  gauge,  should  I  nse  to  aoBat  aa 
attraetiye  force  of  lib.  on  an  armature  3-16in.  dirtastl 
Also,  yAat  oall  power  is  required ;  it  being  sannad  that 
the  power  has  to  be  exerted  once  an  hour  oyer  aeiroaitQl 
two  miles  f— Noyan. 

[76067.1— Water-Oaa.— Would  Bome  of  jrowrssdcia 
kindly  tell  me  why  it  is  that  steam,  in  paaung  thnM|^ 
incandesoent  coke,  soon  rednees  the  tsmpcntnre,  whDa 
atmospherio  air  toids  to  raiae  the  tempetatDxet  Tb«h 
reticauy,  it  i^peaaB  to  me  that  water  yaponr,  eoataiaiag 
a  larger  paopuitlon  of  oxygen  and  bemg  at  a  hi^bw 
tenqwtatnre  than  air.  ought  to  raiae  the  tempaatan 
instead  of  reducing  it ;  but  no  doubt  there  is  a  wcik 
point  in  my  theoar  aomewhere.  Wishing  to  obtain  watw* 
gas  on  a  ye^  snuul  seala,  I  should  like  to  know  how  sadl 
a  weight  of  ooke  will  deeompose  water-yapoorl  U I 
were  to  construct  a  yery  amau  model  apparatna  oath* 
usual  lines,  eould  I  produce  wi'h  it  water-gaa  in  snuU 
qnantitiea  f— Iobobaxus. 

[76068.1- Pianofortes.— I  am  deairoua  of  proemiM 
the  amalleat  made  insteument,  and  should  be  obUged  tf 
anyone  could  tell  me  whether  four-oetave  pianosaxe  mads 
by  any  of  our  beat  maketa  T  I  obaexre  that  the  writsr  of 
letter  8S9S3  oaUa  6]  ocUye  pianoa  *'toy*'  iBatramatfi, 
and  resarda  vnn.  one  note  leaa  than  aeyen  full  oefeayiaas 
an  injury.  But,  exeept  for  oonoerts  or  profeHloBal 
Teaaona,  who  raUly  requirea  sncih  great  iiiatniinenti  t  b 
ordinary  home  music,  who  wants  eyen  a  aix-oetaya  piaao 
How  asldom  are  the  lowest  and  the  hi^ieat  oetaya  cnr 
made  uae  of.  In  enttiug  off,  in  thia  way,  an  oetaya  fron 
the  extreme  baae and  anoQier  foom  theextreme  trelda,vi 
atill  haye  left  all  that  ia  ceaontial-the  middle  foorer  ftia 
oetayea,  and  get  a  mudi  more  oonyeniently-aiBed  iastn- 


(76060.1— Teleaoope.— Will  a«;y  readers  giye  ma  thdr 
opinion  on  my  teieeoope  f  I  And  on  f  oensaing  a  aanipot 
in  the  centre  of  field,  whenit  geta  tothe  edge  n  ii  aUghtiy 
out  of  foeua,  butcan  be  foonaaed  dear  there,  bntthsBli 
wrong  in  centre  again.  Ia  thia  in  eyepiece  or  ag.  t  Ob 
watching  a  atar  it  aeema  aometimea  round,  aaad  thaa 
■nddfloly,  especially  when  approaohingthe  edge,  itsaoM 
to  Uacelike  a  flreworiK,  the  osntre  apparently  sptaaiBf 
round  witii  yarious  oolonra.  Is  this  the  air  T  fori  lira  ts 
osntre  of  a  town,  and  of  oourae  haye  to  ubsiata  ofei 
ehimneya ;  but  I  obaerreaame  later  when  aomp  of  the  fin 
muatbeout.  Will  aay  town  obeeryer  giye  am  any  hi^t 
I  may  add  that  when  definition  la  momentarily  good  I  eaa 
aeeBiigel double,  but  fail  with  Tega.  My  instrameatii 
4iin.,and  named  Cooke  and  Sons,  York.  Arethay,or 
were  they,  good  makers  T  Is  there  anyiriiere  where  I 
eould  get  the  o  g.  tested  I— Cobbwaix. 

176000.]— Batnraay  Koona  and^  the  Weather. 
— WiU"JP.B.A.8.*'or  other  able  oorreapwideait  kinUy 
tell  me  on  what  datea  during  the  laat  40  yean  there  hia 
ocouired  what  ia  called  the  Saturday  moon-yia.,  a  oiooB 
that  begins  quartera  and  enda  on  a  Saturday  I  And,  als^ 
can  anyone  giye  me  any  information  as  to  the  itate  of 
weather  during  such  periods— rough,  fine,  or  otherwiee  f — 
Bob,  Torquay. 

£6061.1— Bleotrio  Zaghtinff.— IrequireabolIt80e.^ 
L  Would  it  be  better  to  haye,  say,  a  60e.p.  dyaaiao 
and  run  at  leaa  speed,  than  to  haye  a  80e.p.  dynamo  sad 
runatfull^peedl  Which  would  be  best— to  haye  thiae 
lamps  10e.p.,  or  sfat  lamps  60. p.  I  My  idea  is  to  liffht  tvo 
rooms— one  with  SCcp.  ught,  and  one  with  lOcp.  lighi— 
J.  H.,  Newcastle. 

[76068.1-Begulatin6r  Damper.— I  require  to  ym 
a  material  at  a  uniform  speed  through  a  liquid  soluncik 
and  wind  it  on  a  spindle  driyen  by  the  engine,  but  flad 
that  as  the  material  incroasea  on  the  nindle,  thosiD- 
creaaing  the  diameter  at  each  reyolntian,  I  am  pollingthe 
material  faater  and  faater  through  the  aolntion.  fioweaa 
I  r^ulate  the  driying  power^  aa  to  obtain  a  unifann 
speed  throng  the  aolotion  1 — f  uzzlbo. 

[78068.1— Power  of  Bnffine.— Gould  any  reataa 
giye  flee  the  power  deyeloped  by  a  email  compound  eBgiaa 
(tandem  inyerted  cylinder)!  High-preesore  cylioder 
l^in.  bore,  low  preaaure  eyUnder  84in.  bore,  atroke  l^t 
reyolntiona  160,  preaanre of  ateam SQlb. ;  exhanatopanto 
atmoaphere.— A.  Duxv. 

[78064.] -Ooatinff  Iron  with  BraM.-Haviagto 
make  a  yery  large  number  of  aheet-metal  ataa^ed  gooda 
should  like  to  Imow  whether  it  would  be  more  economiesi 
to  make  same  out  of  sheet-iron,  and  afterwards  coat  them 
with  brass,  than  to  make  wholly  out  of  braasT  nuckaea 
of  metal  about  l-a6in. ;  would  require  a  raoderately  tUek 
coating  of  braaa,  aa  gooda  would  get  aome  handling.  I 
understand  that  braaa  may  be  d^oaited  by  cleotrolyw 
from  a  aolntion  of  ita  constitnents.  If  tins  Is  coriM, 
should  like  to  knew  how  ooet  and  wear  compare  with  tfie 
dipping  process  t  How  is  the  f roeted  gold  appearsncs  on 
brass  goods  produced  t— Onb  Who  Dobs  Not  Sjtow. 

[76066.]— Preoipitatinff  Gtold.— I  haye  disMdrad 
some  990.  goldinmtro-munatioacid,butlamstnekhow 
to  precipitate  it  down  from  the  nitro-muriatie  solatiaB 
into  chloride  of  gold.  Kindly  Inform  me  how  this  is  to 
be donet  Ihaye a goodsystem  of  eteetrupatinginrfyaii 
without  battery,  which  will  stand  for  yeaia.  x  ^  nf 
chloride  of  ailyer  by  diaaolving  pure  ailyer  in  nitne  aad| 
then  addii^  water  and  aalt  in  strong  eolation,  wuelk 
predpitatea  the  ailyer  into  white  flakea.  -  J.  H.  F.  A. 

[76066.1 -Uakinff  Sulphate  of  Ammoaia.-I 
am  working  a  plant  for  making  the  aboye,  and  vhaV* 
want  to  know  ia,  Juat  before  my  aalt  ia  ready  to  fluO» 
frommyaaturator.itii  what  leallin  a  **aoapy"alata 
When  it  ia  like  this,  onght  I  to  get  them  out,  or  iaa«a 
them  in  until  they  dry  (thia  I  do  now)  T  I  am  under  tM 
impreaalon  that,  when  the  aalt  ia  in  the  toaoaiM%^ 
eontains  more  acid  than  when  in  the  latter.  Am  I  xt8» 
in  belieying  thia  to  be  the  oaae  ?— Fobbmax. 

178067.]  —  Strength  of  Bleotro-JCagneta-- 
Would  Mr.  Bottone,  or  othera,  kindly  giYe  me  ii""" 
reda and corea  of  magnets,  together  with  the  »•««•* 
wire,  to  wind  them  with,  to  lift  the  foUowmg  ^»«8%* 
height  of  Un. :  l|lb.,  8^15.,  71b.,  and  141b.  I  ivo^  Uta 
toknow  tilie  rule  to  work  out  the  abofe  paitieaiaia 
myaelf  t— J.  B.  B. 
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[1906811— Softenlnff  Bladder.— WOlMmeonekliidly 
nr  how  I  can  render  an  ordixutrr  bladder  permanently 
■hf  HavB  tried  water  and  ohye  oO,  bat  they  only 
jnteetHBpoiaryaoftneee— HTBBir  Baswevr. 

[raNBLl  —  Hydroohloxio  Aoid.  — In  nelng  the 
ignnk  for  thia  acid  in  an  equation,  ahoold  it  net  be 
^0.  Le.,  HOI)  +  H^O,  like  that  for  sulphurio  add, 
fit. :  HtBO^,  ae  m  an  anhjrditMia  oondition  it  ia  deetitate 
flf  add  pcopecUea  likeB  03.— HTaair  BaawMT. 

LJ-Bepairlnr  Bnfflne.— I  have  booght  an 
J  oglB*  to  work  lathe  at  home.  I  find  ihe  wante  some 
Hllk  tqjiaiiB,  Inelnding  new  eoeentrie  aheaTe  and  rod. 
Win  ■orae  reader  answer  how  large  do  I  want  the  eheaTe, 
Old  what  dietane<»  moet  oentre  of  shaft  be  from  inaide 
iMps  on  email  aide,  the  porta  being  iin.,  exhaost  lin. ; 
tad  eftar  baring  set  the  eheare  how  to  get  the  right 
kMth  of  rod !  rleaae  tell  me  how  this  loale  ia  worked  t 
--lixaumio. 

[780ri.]— Arc  Iiiffhts.— Will  tome  of  yonr  ezperi- 
•Mad  raadcn  kindljr  giro  me  their  aaeiatanee  in  the  eoln- 
tioB  of  the  following  I  Oan  are  lampe  be  ran  off  a 
CkMBpton  oompound-woond  maohine  7  xf  00.  how  many 
knps  and  what  oandle  power  will  be  reqnired  to  light  a 
vQuAop  140ft  Vy  40ft.,  the  lampe  12f L  from  the  ground  t 
E9W  nanir  18e.p.  ineandeeeent  lampe  aa  regarda  ennent 
lit  Moal  to  1  are  lamp,  ae  my  maohine  ia  a  9J0-light  onOf 
ud  fhate  890  lampe  now  on  f  ^CoimuTaTOB. 

[789n.]  — Aoonmolatorfl.— To  Ma.  Bottovb.— I 
have  four  different  aicee  of  aoenmnlatora,  and  want  to 
ueotahk  the  storage  eapacity  in  eaeh  oaie.  They  axe 
aiigic  oeOs,  with  E^.8.  plates :— A,  6  6-13in.  by  7  &-lSin. ; 
B,alin.  by  Sfin. ;  C,  ^in.  by  4|1d.  ;  D,  a^in.  hf  8|in. 


AayiDfi 


willo) 


.--flroaAOB. 


CEE88. 
— •-•-• — 

ASePBmoieationB  for  this  oolomn  to  be  sent  to  the 
Gdm  Xhtob,  at  tbeolBoe,  888,  Stiand. 

PB0BI2K  MOCLZZXn.— By  A.  Fnxowi. 


Wlilti  t»  play  and  mate  in  two  moTQi. 


SoLunoir  «o  1880. 

Wkiia,  BladL 

LKtoQT. 
1  Mutes  aeoordingly. 


1.  AnymoTBb 


HOTIOBB  TO  OOBBBBPOKDUm. 

OmacT  aolotiona  to  1880 by  Alex.  Anderson;  to  1978 
ifrW.T.  Hurley,  W.  L.  Martin,  A.  Andenen,  B.  W. 
Bn^ton.  C.  B.  Bright,  A.  Fellows. 

T.  A.  Wauxs.— 1880  eannot  be  solTod  by  1  B  to  Q  8. 

JonrJoBiisToir.-Tou  have  been  credited  with  two 
MlaUoBstolSTT.    The  toomey  ended  with  Ptoblem  No. 

or. 

F.  L  Waboxlv.— In  1880,  after  1  Q  to  Q  7,  Blaok 
npUnPtoB  4Andesoapea. 

C.8.  BaxosT.— (Had  to  hear  you  will  eompete  in  new 
wviagtoaney,  whieh  oommenoea  with  the  above  pnA- 
Im»  nd  will  bust  for  18  weeks. 

V  By  aa  oreni^t,  Mr.  BilUngton's  solution  to  1878 
VMQBitted.  His  score  should  be  68,  whioh  entttlea  him 
toths  ilist  prise:  Mr.  Johnston  (60)  oomes  seoond ;  and 
MX.  Jay  (88)  third ;  the  others  are  as  given  laat  week. 

%*  ^^  now  tourney  eommwioee  with  thia  week's 
pWBt.  All  solven  mar  eompete  without  entranee  fee. 
■y  conditions  aa  the  last.  Solutions  must  be 
rmbid  within  the  fortnight,  except  firom  abroad. 
The  BRses  offered  are:  —  1,  Ctreenwett's  "Gbess  Bx- 
(■thflsd** ;  8,  Fieree'e  "  C»ieBS  Ftoblema  and  Snpple- 
|><at**;  8,  BaxtePa  "Chess  Problems**;    4.  Bayntt>s 

Xmwre  Oiess  VtoVkma,*'  The  abore  are  only 
Wed  prorided,  at  least,  twelve  compete,  nie  same 
>w<iM  to  soaring,  kc,  as  in  the  preiiooa  toumey-that 
■•  far  two-movers,  two  marks ;  three-moveis,  five 
atas;  if  duals  in  the  latter,  two  marfca  for  each  dual, 
wne  far  trhdets,  Ae. ;  for  seoond  solution,  two  marka. 
f^gyhtt,  if  impossible  of  solution,  is  cancelled  fiom 
JraoB  Oompetition.  Key  movee  need  only  be  given— 
QHptia  three-moven  where  there  are  dnala,  dw..  when 
a«K  Bast  be  given  fully.   The  tourney  will  last  thirteen 


^  We  alio  offer  for  the  best  original  two-mover  which 
"i*^  he  pnlilisbed  during  the  Solution  Tourney,  a  copy 
J'*P|cneOambtt,Fapenand  PtoMeme'*;  and  for  the 
"JK  Athnalthree^nover  a  paper-bound  copy  of  "  BngUdi 
^fjflt  rnbltms,"  provided  not  less  than  five  three- 
wnBian  sent  in  and  published.  Solvers  are  invited  to 
V^  KKKt  Qiitidsma  on  each  problem. 


AN8WXB8  TO  COSSBSPOSDBVTS. 


^/UHMmquum. 


Hum  TO  OOBBBSPOBDBHTS. 

L  W^Me  OS  one  side  of  the  iMiper  only,  and  put  drawings 
tot  iUusfarations  on  separate  pieoes  of  paper.  8.  Put  titles 
to  queries,  and  when  aaswenng  ({ueries,  put  the  numbem 
as  weU  as  the  titles  of  the  queries  to  which  tfie  replies 
refer.  8.  No  charge  is  made  for  inaertinglattera  queries, 
or  v^^ca  4.  Letters  or  qneriee  aaking  lor  addreesee  off 
Buurafaeturera  or  oorreepondentS|  or  where  tools  or  other 
articles  oan  be  purchased,  or  replies  giving  such  inf  orma- 
tioD,  eannot  be  ineerted  exeept  as  advertiaementa    S.  No 

guestion  aaking  for  educational  or  selentiBc  information 
i  answered  through  the  poet.  8.  Letters  senttooorre- 
apondanta,  under  oovar  to  the  Bditor,  are  not  forwarded, 
and  the  names  of  eorrespondentB  are  not  given  to  in- 


•,*  Attentioa  is  especially  drawn  to  hint  No.  4.  The 
moe  devoted  to  letters,  queries,  and  repUee  is  meant  for 
tae  general  good,  and  it  is  not  fair  to  oooupy  it  with 
queMBoaa  suoh  as  are  indicated  above,  which  are  only  of 
mdividual  intereet,  and  whioh,  if  not  advertisements  in 
themselves,  lead  to  replies  nmdh  are.  l%e  "  Bixpennv 
SaleOelumn"  offera  a  cheap  meana  of  obtaining  suon 
iafoematioD,  and  we  trust  our  readers  wUl  avail  theoi- 
eelvesofit. 

nie  fbllowing  are  the  initials,  fte.,  of  letters  to  hand  up 
to  Wedneeday  evening,  Novemoer  85,  and  unaoknow^ 
lodged  elsewhere  :— 

W.  'ELoaKmB.—Liverpool  WeeJUy  Jftfrevfy.— Bxperiment. — 
8.  J.— dock.— W.  B.— Bight  Tears*  Beader.--C.  O.  B. 
—DilBcul^.— Apprentice.— W.  B.  M.— San  lyandsoua 
—J.  H.  N.— Jaa  Johnstone.— T.  B.  D.— O.  J.  L.— 
Aston.— Alltfab.— Kensington.— H.  0*B.— H.  a  B.— 
W.  H.  Milligan.-XBB.-Beeda— W.  a-J.  W.^ 
Norttiwarda— An  Old  Beader.— B.  J.  Jaokeon.- A.  8.  L. 
—J.  H.  T^naaoott.— N.  D.  La  Touche.— A.  D.  Southam. 

DaxBT.  (It  has  been  stated  many  times  that  to  melt 
indiarubber  is  to  spoQ  it,  eepeoialfy  if  melted  in  a  ladle 
over  aa  ordinary  fire.  Ton  do  not  say  whether  the 
rubber  is  pure  or  vulcanised,  nor  whether  you  want  the 
plugs  of  vulcanised  rubber  The  process  is  to  masticate 
the  rubber  and  mix  it  with  sulphur,  and  when  wdl 
kneaded  it  is  put  into  a  flask  or  mould  of  the  required 
phape,  and  placed  in  a  vulcaniaer,  where  it  ia  "  cooked" 
for  aome  time.  As  yon  want  a  few  onlv,  it  willjprobably 
be  cheaper  to  cut  them ;  but  anv  of  the  indiarubber 
workers  will  make  them  cheaply  if  a  model  is  sent)  - 
B.  B.  (Miteheirs  "Manual  of  Flraotical  Assaying," 
edited  by  W.  Crookes,  and  pnbliahed  by  Longmans, 
81a  8d.,  is  an  excellent  work  of  ite  kiad ;  but  poeaiblv 
PhiIUp«*a  "Aasayer's  and  Bxplorer'a  Onnpanion." 
Ttimw,  ais.,  would  suit  the  purpoee  better.  Metal- 
lurgy ia  generally  treated  apart  from  aaeaying.  FhO- 
Up^s  VEIementa  of  Metallnigy,"  (Mffln,  84a,  is  a 
practical  treatise  on  extracting  metala)— lapaovaa. 
("The  Safe  Uee of  Steam,**  Lockwood  and  Son,  Sta- 
tioners' Hall-court,  B.C.,  6d.,  will  be  of  much  assist- 
ance ;  bnt  as  to  the  methods  of  making  joints,  cleaning, 
and  looking  after  it  generally,  yon  must  obtain  praotioal 
instrUfOtion.  If  joa  sent  queries  on  special  points,  no 
doubt  readers  would  help  you.)  -  PaarLaxxo.  (If  yon 
have  a  work  on  algebra,  it  probably  expUias  its  nunose 
in  the  preface.  Tae  same  remark  appUee  to  *'  Bucud." 
— IvniOATOBX.  (There  ia  the  floa^  which  oan  be  so 
arranged  as  to  operate  analazm  whistle  when  the  water 
goto  low.)— MsoBAJfio.  (We  must  refer  yon  to  detaQe 
already  given  in  back  volumes,  or  to  experts  who  will 
give  the  InformaUon  for  a  small  fee  on  reoalpt  of  details 
of  the  measurement  and  quality  of  the  castinga)— O.  B. 
(For  dry  batteriee,  eee  the  indieea  of  back  volnmeeand 
p.  865,  May  18  last,  and  p.  B68,  Aug.  14  last.)-Si7B. 
faex  No.  1.  (All  sorte  of  dynamos  have  been  deaoribed 
in  back  volumes— including  the  beet.  Whv  not  make 
one  of  those,  instead  of  experimenting  with  a  pattern 
which  wfll  certainly  not  give  better  reeultet)— Looo 
No.  8.  (Full  descriptions  of  tiie  diiferent  brakee  have 
beoi  published  several  times,  and  can  be  found  in 
various  books— suoh  as  Stretton's  "Safe  Railway 
Working,*'  and  deecriptive  pamphlete  issued  by  the 
brake  companiea  If  by  **  Metropolitan  "  you  mean  the 
nndernound  line,  several  brakes  are  used  on  it.    The 

■  hand  Drakes  can  be  applied  ai^aratelv.)- Hawdioappbd. 
(BHenoe  of  lemon  ie  made  by  mixuw  the  oil  in  eight 
times  Ite  bulk  of  the  purest  rectified  spirit,  adding  aome 
dean-out  rind  of  freoh  lemons,  and  digesting  for  a 
couple  oi  daya  Then  it  must  be  osrefnlly  fllteired,  and 
kept  in  stoppered  bottlea)— Utilitt.  (No  gae-engioa— 
or  any  other  engine,  for  that  matter- will  go  long  **  for 
four  days  without  requiring  attention."  Our  experienoe 
of  ns-«igIneB  is  that  they  require  rather  mere  attentioa 
of  the  two  than  steam-engines ;  but  there  are,  of  course, 
many  advantagee  in  their  uaa  The  best  oil,  we  find,  is 
that  sold  by  the  United  Asbestoe  Oo.,  Dock  House, 
Bi]litei>«tr«et,  B.a)— W.  P.  (Either  through  the  jointe 
being  what  is  known  aa  double,  or  from  an  absence  of 
the  aynovial  fluid,  or  lubricant  between  the  robbing 
snrfacee.)— AaxiouB.  (Ordinary  keroeene  or  burning 
oil  will  do:  bat  Messra  Jones  and  Oo.,  Tiaduet-street, 
B.,  advertise  in  the  Ssle  Column  pure  spirito  of  pe- 
tnueum  expressly  for  use  on  the  hair.  Bub  it  ia  wlUi 
the  hands,  or  with  a  pieoe  of  rag.)— Phovisioiial. 
(Hie  patent  reste  with  the  applicant  who  is  prior  in 
date ;  out  he  eaimot  recover  any  damagee  for  infringe- 
mente  aude  during  the  time  which  dapsee  between 
AppUcatlon  and  the  Bealinff  of  the  PatenL  If  thera  is 
any  reason  to  sumect  infringement,  better  procura  the 
Seal  at  onee,  or  then  may  oe  a  oaae  to  ilght  in  the 
oourta  Besides  the  Rules,  yon  should  procure  the 
Act.)— WoaxMAir.  (Ton  can  see  the  spcciflmtions  at 
the  Pnteat  Office  library,  and  all  neoeesary  forms 
eaa  be  obtained  at  law  slationen.  Ihe  answen 
to  your  queations  have  been  given  many  timea 
It  la  exaetiy  in  "drawing  op  their  own  apedfl- 
oatioos"  that  so  many  fail.  It  is  of  great  importance 
to  have  the  "  daim'*  clearly  and  deflnttdy  steted.  An 
agsnt,  from  his  experience,  knows  just  how  far  to  go  ) 
— N.  M.  D.  (A  uttte  vinegar  and  water  will  probably 
remove  the  hard  ink  from  the  rubber  atampe.  They 
should  be  deaned  periodically.)— Oamxa.  (Oottam*s 
Star  Atlas,  or  *<CT  arte  of  the  Constellations,"  is  about 


the  best,  and  the  smaller  size  will  probably  suit  yon. 
But  what  is  meant  by  a  "beginner,"  and  what  sort  of  a 
tdesoope  have  you  I  It  is  published  by  Stanford,  Oock* 
spur-eteeot.  Oharing  Oroea  Ptt-haps  one  of  Prootor'a 
Atlaew,  pnoUshed  or  Longmans,  would  do ;  or  PecVa 
"ConstsDationaaad  How  toHbd  Them,"  pubUahed 
by  A.  B.  Peck,  BdinbuTgh.)-OaoAirBTTBa.  (The 
methods  of  producing  tune-banda  for  musical  iasteu- 
mente  wasdeacribed  by  Mr.  Wenham  in  YoL  XXXIX. 
For  cutting  perforated  strips  for  organettes,  seep. 
474,  Feb.  1,  1864.  TTnleaa  aomething  very  apedal  la 
required,  it  is  cheaper  to  buy  than  to  out  for  oneadf.) 
— Pldkm.  (If  yon  have  been  a  reader  for  ao  maag 
years,  you  must  know  that  the  question  has  been 
answered  many  timea  Any  of  our  advertisen  who 
deal  in  deotrical  goods  can  supply  you  with  magneta) 
— M.  A.  iWe  have  an  idea  that  we  answered  you  not 
longsgo.  TheproeiBes  consista  in  the  removal  of  the 
carbonate  of  linm  by  predpiteting  it  in  tanks,  which  ia 
acoompUdied  by  aaolng  cream  of  lime.  It  has  been 
described  many  timea,  and  is  known  as  (3arke*s  prooeaa 
We  think  youcan  see  the  prooess  at  work  on  a  large 
scale  at  Oantorbury.  Tkib  water  from  the  main  anpply 
must  be  pumped  into  a  tank,  and  the  carbonate  of  luae 
prBdpitsted.  When  that  is  effected,  the  water  oan  be 
pumped  into  a  service  dstem,  and  the  deposit  oan  be 
cleared  oat  of  the  tank. )— PoaoBLAtv.  (They  ara  trade 
marka  Mra  Pnlliser's  "  China  OoUeotor's  Pbcket  Oonr- 
panlon  "  might  give  the  mark,  as  it  contains  more  than 
1,100  illustrations  of  marks  and  monograma  It  is 
publidied  by  Sampson  Low  and  Co.,  Fetter-luie,  B.O. ) 
—  DonBTrDXiBATT.  CWhatever  your  oalla  may  be,  they 
cannot  be  aosnlteble  for  the  prtjweed  work  aa  chromio- 
add  ceUa  They  seem  to  have  been  experimental  odla. 
Judging  by  the  brass  tubea)— Jav.  (Show  it  to  aa 
expertin  preoiouB  ston^a)— M.  W.  Bnvnra  (Write 
BarrowB  and  Oa,  Banbury,  and  aay  the  BuMing  Newt 
anggeated  you  ahould  do  so.  Iney  geasraUy  hav« 
seoond-handaachinery  of  the  kind  you  iaquira  for  oa 
hand.)— Oovsuxpnva.  (All  such  remedies  ara  da- 
luaiona  Bead  thoMedioal  Column iathe  WtMp  Timu 
and  BsAe,  and  you  will  get  well  without  quacking  your- 
sdf.  FMh  air  night  and  day,  moderate  exeroiae,  and 
proper  food  will  do  all  that  U  wanted.)— B.  A.  W. 
(Boough  aaSdalieady  I)  —A.  D.  L.,  O.  O.  B.,  Fax  Awat, 
B.  F.  (In  typa) 


Important  to  Invaldis.— Thouaanda  of  peopla 

have,  by  wMrlag  HanMw*  ElcctroMthic  Belt,  ban  cvmpltUij  ewnA 
of  nervwM  rab*vsU«B,  iflu»ir«d  rluUty,  rbawmalum.  |ML  •ctatlca, 
lirer  ud  kUa«7  diaaMMu  UdiM'  ailacatt^  ac.  Cfirn  M  taniaanUa, 
MHBphlat,  aad  eoiu«ltaUott  free  oo  ApiUMtioB  to  the  M«4ical  Bftttory 


b0B«-pUc«). 


CHASaiS   FOS   ADVE&TISnrCF. 

TldrtjWor4a  t   • 

Bvwy  AdiitlMal nirht  Word! ..0   4 

Pr«iiPaf»A.dTMttMiantti  Pi?«  ShUUaf*  forth*  flnC  40  wardi, 
&fterwmr4«M.  Mr  Ua*.    P«racr»pb  AdTwtiMOMsU  On*  Bhilliaf  pof 
lis*.    N«  FtmI  Pas*  or  Parocrapb  AdtrortiwoMBt  laaortBd  for  mm 
tlua  Plf«  Shtlliaip.    Radnetd  t«ra«  for  wuimmt  mnm  Uua  da 
iBMrtteasaay  ba  MOtiiaiawi  on  >pplic»noa  to  tha  PahlUbar. 

▲DTBRTMBmim  la  BXCHAJIOB  CQLJJWX^-tm 

:  d. 

Tuaatf-fov  Words         e  a 

Por  «fry  — iCMtd^ic  BJiht  Worda 0   9 

▲DTBaTISBMBllTiS  la  tiM  SIXPSNlTr  8ALB  OOLVlUf. 

•.  a 

SlztMaWMda         0  • 

Por  •▼try  MMoMdlBf  Xlf hi  Word« •   < 

V  It  «Mt  be  bMM  im  aiad  that  ao  DMpUvad 
appear  Lb  tho  **81xp*aaf  Bala  Columa."    AUA 
ba  prapaid ;  ao  radaeUoa  la  aade  oa  repaoted  laaartioa^  aad  ia  ( 
irbcta  tha  HBoaat  aaat  aseaada  Oaa  BhOllac.  tha  PablMhar  woald  bo 
snttafal  If  a  P.0.0.  aoald  ba  aaat,  aad  aoi  aUmpa.    Btugapa,  ho«a««r 
(prafarably  halfJMaay  aUapa),  maj  ba  aaat  whara  It  a 
to  obt^  P.O.O.'a. 

Tha  addiiiB  la  laoladod  aa  part  of  tha  Advortiaaaaat,  aaa  ei 
or. 

AdrartiaaaMBta  miui  raaeh  tha  OAea  by  1  p.Ba.  oa  Wadaoaday  to 
taaara  laaartlaa  la  tha  feUowiax  Priday'a  aambar. 


VOTICB   TO   STTBSCKIBBES. 


Babaerlbora  laeolvlaB  thalr   ooplaa  diraet 
'  to  ebtarva  that  tha  laat  aambar  of  tha 


tha 
)6r 


Ofloo 
hioh  thalr 


raooeans  to  obtarva  taat  tha  laat  aambar  or  taa  tana  for  wkioa  taatr 
iVMeriptlOB  la  paid  will  ba  torwardad  to  thaa  la  a  Pwa  Wrappar, 
aa  aa  iatlaatlaa  that  a  fkoah  romUtanaa  la  aooaaaary  If  It  la  daoLradP 
to  eoatlaaa  tha  aabaerlptloa. 

TSRM8   OF   STTBSOaiPTIOlf. 

PATABLI    IN    ADTANGB. 

Sa.  Sd.  for  Ma  Moatha  aad  Ua.  for  TwoIt*  Iffoatha,  poat  free  to  aay 
partofthaUaltod  Klaffdem.  Por  tha  Uaitad  Btotoa,  tSa.,  or  BdoL 
tae.  gold  i  to  Fraaao  or  Balfium,  19a.,  or  lit  tae. ;  to  ladla  it14 
Brinllal),  Ua.  M. :  to  Now  Zaalaa^  tha  Capo,  the  Wiat  todlao^ 
Caaada,  If  era  BMtla,  Natal,  or  aay  otf  tha  Aaatrallaa  Coloalaa,  ISa. 

The  Tamlttaaoa  ihoald  bo  made  by  Poat  Ofloa  Ordor.    Back  aaai- 
bara  eaaaot  ba  aaat  oat  o'  the  Uaitad  KlaKdoea  by  tha  ordiaat^ 
acwapapar  poat.  bat  mtfat  ba  rooattad  for  at  tha  rato  of  4d.  aaeh  t» 
eorer  tstra  pootaga. 

If taara.  3un»  W.  Qvaw  aad  Co.,  of  9M.  Cheataai-atraot,  PhU». 
delphia,  ara  authorlaad  to  raociva  ■ubaerlptieaa  for  the  Uaitad  8Uta» 
for  the  BNOtlBH  MBCBAMIC,  at  tha  rato  of  Sdola.  Mc.  gold,  or 
Thirteaa  ShilUaga  par  aaaami.  poat  fraa.  Thaeopioa  will  be  forwarded 
direct  by  mall  fhaa  tha  pabliahiaff  offlea  la  Loadoa.  AU  aubecrip' 
tioaa  will  ooouacaea  with  tha  aamber  Brat  laeoed  aftor  tha  reoalpt  of 
the  aabaertotiaa.  If  book  aambara  are  reqalnA  to  oonpleto  volaaiaap 
thcT  aaaat  ba  paid  for  at  tha  rato  of  M.  aaoh  oopy,  to  ooTor  astsa 
paetaga. 


Tela.  XXnr^  XXXa.  XXXn..  XXXTU  XXXIX^  XL..  XLIX.« 
XLIU.,  XLIT..  XLT.,  XtYI.,  XLTHU  XLIX.,  L.,  U., 
Lll.,  aad  LUI.,  boaad  la  eloth,  Ta.  aach.    Poat  frao,  7a.  Sd. 

AU  tha  other  boaad  to1«bb*o  are  eat  of  priai.  Babeeribera  woal4 
do  well  to  order  Tolamaa  aa  eooa  aa  peaaible  aftor  the  eoaelaaiea  of 
each  half>yaarly  volame  ia  Pebraary  aad  Aagaat,  aa  oolr  a  liodtaA 
aamber  are  boaad  ap.  aad  thcae  eoen  raa  oat  of  prtat.  Meet  of  ear 
back  aaaihare  oaa  be  had  alagly.  price  9d.  eaah,  threagh  any  book- 
aellar  or  aewaageat,  or  lid.  each,  poat  f^e«  fh>ai  the  oAoe  laxeept 
ladea  aambere,  whlah  are  Id.  each,  or  poat  free,  S|d.) 

ladeaaa  to  ToL  XLIX.,  aad  to  labae^aaat  reU.,  Sd.  each,  or  poa^ 
free  3|d.    Caaaa  for  bladiag,  la.  6d.  eaeh. 


HoUoway**  PUla  ronae  the  atonanh,  llTar,  and 

every  other  orftaa,  thereby  briagiaii  dlgeatioa  to  that  healthy  tear 
vhich  ftaUy  eaablea  It  to  coavirt  aU  we  eat  aad  driak  to  the  aaaHah- 
mvat  of  oar  bodlea.    Hf  aca  three  pilla  are  the  ettreat  atr  agtheacra 
aad  tha  aafoot  roatoratiraa  la  aerToiuacaa,  waatiag,  and  ehioalc 
debility. 
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rOE:    No.  1892. 


Nov.  27,  1891. 


OUB  IZCHAVOB   OOLim. 

Th0  $hmrp^  fir  Jh€hmtg0  NotictM  w  Zd*  fir  ik$  finl 
94  worda^  amd  ^.fir  mmy  9mm§$dm§  8  wordi. 

Wanted,  to  excb&iiffe  ncudl  Dooknr  X^omp,  with  fin. 
run,  cniUbla  far  trnftU  botlcr,  for  ■nutllett  lue  taipinttor.— Paxca, 
HtmpCon  Wlek. 

l|T«lMK>ope«   Sg^i^^'l^i    ^"^  aperture,  by  Sir 

fTowArd  Orubo,  Under,  siKer  circle*,  dririnc  ci9ck,  poiitioo  oireic, 
«low  moUona,  ais  ejrepl«ce»,  iUumiaimtiOD,  micrometer,  photometer. 
Esehuige  offen. — Below. 

Telesoopo,  Squatoxialt  Sin.  aperture,  \>y.  Cooke  of 

York,  finder,  prifin«tie,  illumination,  .Bilrer  circles,  eU^Rr  motions, 
«]riTtBf{  cloek^  firt  ejrepieeei,  aad  •eeeisoriee,  complete.  Exchange 
•ffere.— Below. 

Teleaoope,  Bqnatorlal,  4|in.  aperture,  ^  Alyan 

Clurk,  eqoAtort^f  mounted  by  Cooke,  finder,  Kunmetii  circles, 
vemierif  nad  mleroeoepcf,  ilew  motions,  four  ejepiceee.  Exchange 
otfen.— Below. 

T^eaoope,  Squatorial,  6|in.  reflector,  by  Home 

•Bd  Thomthwalte,  London,  hour  uid  declination  circles,  slow 
CBOliima,  eUmps,  finder,  six  eyepiece*,  Barlowe,  soUr,  diagonal,  &c.— 
Below. 

TeXesoope,  3in.,  refraotor,  Uaifller  Hicrometer,  by 

Orttbb  ^  Wedgn  Photometer,  by  Hilger,  8|o  g..  Electric  Hand  Lamp, 
two  Cameras,  pair  Telephone!,  Astronomical  Diagrams.-:Bclow. 

VloroaoopOt  Binooular.  lanre,  by  Groaoh,  mag- 

niflocnt  inetrumeal ;  also  Menoc«1ar  by  Powell  and  Loaland.  Ex> 
change  oAra.— Apply  Box  M,  Post  Ofllce,  Lireraodge.    Liat  3  stamps. 

Printing  Press,  prints  9i&.  by  ISin.,  ooet  £18.    No 

«ae  to  ewaer.  Bxobaage  to  ralua  of  40*.-.-W.  Qoaiiau,  Damside, 
PiUiBg,  Gantaag. 

Bight-day  English  Clock  Morement.  one  or  two  wanted, 
•ay  eOBdltioa,  wita  or  without  caeea.  Good  axchange.— Wnte 
•loxir  Satis,  Mechanic,  Bowaa,  Darlington. 

Wanted,  good  half  or  wbole^late  GamMa  X^ens,  and 

dark  lUdea.  alsottocossorioa.  Approval  for  deetricalexchaaga^— wood, 
▼iayanla,  Chalouford. 

New  Ediflwan  Lazaps,  brass  holders,  awitehes, 

rtfet,  braekcta,  bought  for  caah  or  exchanged.— BowmoN. 

Any  kind  of  small  Eleotrlo  Appajratns  bonght— 

O.  Bow&oir,  M,  Praed-sireet,  London,  W. 

"  B&oyolopBBdia  Brltaanloa,"  10  vols . "  Popular 

BneTelopsBdla,"  U  vols.  Exchaova  for  Booka  on  Electricity  or 
Mechaaica.— JoRM  CoLuxa,  Leamington. 

Splendid  Horisontal  Bnfflne,  8|  bore,  4in.  stroke, 

•aetallio  rlag  piston,  all  bright,  behange  Tor  small  sUdc  Lathe. 
Partindart  ttaBip.*>Mii.as,  89,  Greaham-s^vot,  Leicester. 

Wanted,  good  8in.  Leg  Yioe,   laxge  bench  vice,  or 

eflbr,  for  a  few  good  Toota,  tto  ,  to  value.— Cxaji,  51,  Dieppe -atreet, 
West  Kaasingtoa. 

Wanted,  tngine  and  Boiler,  about  Sin.  stroke  (or 
«lther).  OAr  Kociaxls  or  Mia.  Bityele,  both  Singer's,  'grand 
maeblnea.— Below. 


fparti 


Wanted,  either  of  Above.    Many  thinga  to  (tf  er,  and 
Tt  cash.— li.  CovMSSbL,  Fariagdoa,  Berks. 


Small  Xaffio  Isantem*  with  80   pictures,  some 

inovinK,  including  man  eating  rats,  ftc.  Want  Gem  Air-Gua  or 
offera.— BtrrruwonTB,  Tatbury,  Staff. 

Telesoope,  82in.  long,    with  tripod  stand;    also 

Violin  datMl  1610.  Bxehaage  Hicycle,  lj»yit  Watch,  or  offers.— 
WuxacAJi,  92,  Copeahagea'SUect,  N. 

Wanted,  good  Fhoto.  and  Stamn  Album,  Ekolish 
Mbcvakics  to  value  ia  exehaago.— Post  Offlce,  Lower  Pord-street, 
Com  try. 

477Nos.of  "BnffUah  Xeoha&io"   (914  to  date). 

JExchange  for  Medical  or  Shoeaiag  Ceil,  with  regulator  and  bottle 
battery,  complete.— B.  Cookb,  Abereychaa,  Moa. 

Sacehange  Cassell's  *'  Work."  monthly,  up  to  date, 

for  good  i-plate  double-dark  Slides  or  Leas.— B.,  38,  filakeslsy-street, 
Commerelal-road,  E. 

Splendid  lin.  throw  Orank  and  Guides.  Any- 
thing to  value  of  6a.— B.,  SB,  Blakeeley -street.  Commercial-road,  £. 

Hodel  Horizontal  'Bnglne,  lin.  bore,  Sin.  stroke, 

lisk  reversing  gear,  splendid  worker.  Offers  wanted.— F.  BoaixaoN, 
<07,  Agamemaoa-road,  West  HampsUad,  M.W. 

Hodel  two-cylinder  Lannch  Bn^lne,  Jin.  bore,  lin. 

stroke,  liak  motioo,  rsrcrsing  gear.    Offers.— As  above. 

lATge  Joiner's  Oramp.  wrought  iron,  flat  thread 

•crew.    Several  volumes  ExoLiaa  Mkcrixic,  bonad  aad  nabouad. 
Offers.— As  above. 

Spark  OoU,  |ln  spark  and  battery,  worth  SSs.    Take 

anvthing  useful  to  value.    Otber  electrical  goodato  barter.— Skits. 
661,  Boltoa-road,  Bradford. 

Pair  of  Z«athe  Heads,  Sin.  oentre,  Talue  lEe.,  for 

lOia.  Circular  Saw,  Ua.  bore  hole,  and  boring  bit8.>— Bslow. 

Telescope,  four-draw,  value  lOs.  6d.,  and  cash  for 
Tool  Cheat,  about  Sft  Sin.  long.— B.  Hioours,  6,  Earl-street,  Watford. 
Herts.  ^ 

Vertical  Bnfflne  (lannoh  type)  and  yertioal  eroes- 

tube  Boiler,  s  v.  cylinder,  3im  stroke,  Itta.  bore,  ftywhoel  Bin.  diam., 
OBcine  base  7in.  by  Sfia.,  heirht  overall  1ft.  3la.,  boiler  Ifk.  Sin.  by 
l\\n.  diam  ,  foree  pump  aad  fittings.  Bxehaage  to  the  valus  of  £6  l(»s. 
Also  a  pair  of  blocks  and  Falla,  two  aad  thrco  shoavoa,  with  about 
l.40fL  of  chain.  Wuted,  a  <ft  built  Launch  Hulk,  or  would  aell.— 
€.  N.  Paqb,  in,  Woodgraoge-road,  Forest  Gate,  E. 

Wanted  Crank  Shaft,  rough  or  finished,  for  engine. 

«n.  stroke,  for  Disc  Cb4kk.  solid  on  shaft,  nearly  fiaUhed,  lin.  tErow. 
— W.  Obaht,  Battle,  Sussex. 

Old  Violin,  bow  and  ease,  excellent  tone.    Want  to 

«xchaage  for  Btoetrio  Aoparatus.-J.  Baussb,  17,  <naiCBdon-road, 
Higher  Crumpsall,  Manchester.  ^ 

Vertical  Gmlvanometer,  second  hand,  in  good 

condition,  brass  framework,  atari  pivots,  ivory  bobbins,  cost  30s. 
Offers.— RICH1.BDSON,  157,  Norman  ton -road,  Derby. 

Vertical  Slide-valve  Bn^ine,  inch  bore.  Sin. 

stroke,  iron  boilfr.  9  by  64-  Exchaage.  Lathe  or  Lathe  Castinn 
preferred.— Brook  Villa,  Raunds,  Tbrapston. 

Fair  Acme  Skates,   sin  11,  no  worse  than  new. 

«ost  4s  ffd.  F.xehAnge  amall  Cylinder  or  pair  Ecsentriea.— C.  Wil- 
Toao,  Ferryhili,  Ourham. 

'•Bnglneerlnff,"  September,  'eo— July,   '91,  com- 

T>lptr,  supplcmpnts,  unbound,  eipao,  nearly  four  rolames.  Offera 
Mrchanical,  Elrrtncal — J.  Anoirson,  i,  Bafla-itrcpt,  DanJee. 

Xiathe.  2|in.  centra,  ntand,  treadle  drillfi,  chuck ;  two 

^01  •mall  In'^andf  ftrrnt  Lamps  Einhaar^  for  set*  of  Lantern  Slides. 
—Charcoal  Work»,  Bitpham -atreet,  Lirerpool. 

Safety    Bicycle,    «emi-diamond.     Wanted,  small 

GM^rrn^me  or    L*lhe.-li.  MAflsBAtt,   Hawthorne- street,    Smelh- 


I  want  to  exdiange   four  vols.  "  Old  and  New 

LovDOB,"  cost  50s  ,  for  Parallel  Vice,  good  Violia.  or  anvthinc  useful 

to  mechanic  to  value  25s J.  GiLXs,  44,  Boss-street,  Uorsslydowa, 

London,  8.E. 

Fbr  Electric  Uffhtinff.— 60yds.  corered  wire,  two 

switches  (four  aad  five-way),  one  wound  armature  for  dynamo.— 
Paxxa,  Sunayslde,  Badsleigh-road,  Ealing  Deaa. 

Wanted,  good  Lathe,  4|in.,  back-geared,  slide-rest, 
fitted  eompleta.  Give  valuable  exchange.— CAarvrxioHT,  Yeadon, 
Leeds. 

Pair  of  new  Limelight  JetSt  safety  blow  thronghs, 

also  6ft.  vas  bag.  good  condtt^n.  What  offers?— Swiuo,  38,  Drum- 
mond-road,  Bsrmondsey,  Loadoa. 

Bet  of  Model  Bnffine  Oastlnflrs.  value  78.  6d. ; 

Galvanic  Battery,  complete,  as  nsw,  ralus  9«.  6a- ;  Lever  Alarm  Time- 
piecM.  value  7s.  Sd. ;  Geneva  Watob,  value  15s.  Exchange  offers. 
Particulars,  stamp.— Haxbis,  Bast- street,- Crediton. 

I«athe,  Sin.  centres,  6ft.  iron  bed,  back-gear,  slide- 
rest,  chucks,  Ac.  for  wood  or  metal  turning,  good  as  new,  cost  £30. 
Wanted,  a  3)  Screw-cutting  Lathe,  or  offers.  Pee  sale  column.- 
Stbvbbs,  33,  Poster-strset,  Maidetoas. 

Dynamo,  60  Tolt,  8  amperes,  fields  wound  with  381b. 

wire,  weight  about  |-cwt.    What  offers.— Above. 

Halse^B  Uedical  Ooil.  with  dial  and  batteries,  cost 

£10 10«.  Camera  wanted  or  offers  to  value  £6.— Jao.  SaaaPLKS,  94, 
PoUywell-street,  Biackbnra. 

^-plate  Iiandacape  Oamera,  a  rapid  rectilinear  lens, 

rack  sad  pinion  adjustment,  morocco  bellows,  brass  bound,  one 
double  slide.  Exchange  value  3Ss.— HauisxAW,  76,  Orchard -airoet, 
Bradford. 

Amateur's  Workehop.  with  sft.  lathe.  aftl'Wn. 

bed,  good  order,  beach,  tools.  Exenaacs  for  Pneumatic  or  Cushion- 
tired  Safety,  or  sell.— E.  O  ,  SI,  Baaaeston-road,  Catford. 

i-plate  Oamera  and  Dry  Plates,  Silver  Geneva 

Wateb.  Will  esehange  for  Carpeatsra'  Toola  to  value  of  £1,  or  offers. 
—184,  Well -otreet,  Birmingham. 

Horisontal    Bnffine,     lin.    bore,    2in.  stroke, 

parallel  bars,  and  ba^aacad  eraak  Offers  waatad  ia  boilers.— ▲.  Bbll, 
6,  Beasoa-strcct,  Liatherpe,  Middlcaboro. 

Brass  lever    Safety    ValvOr    nut   f-hors^boiler, 

beautiful  pattera ;  also  (ia.  Bell  S<eam  Whistle.  Exchaage  lot.— 
HAX.1I9HAW,  76,  Orchard -street,  Bradford. 

Pair    of    Bell    Telepliones«    wood    cases,   good 

rakers.    Exchaage  for  good  Vibrating  BeT* 
ixoM,  Rairdreoser,  Chsadle,  Btaffordabire. 

Tin  OanisterSt  half-«ross,   clean,   8  by  6|  high* 

Exchange  for  aaythiag  ustftal. — Smith,  (Bowliag  Gre«a-row,  Wool* 
wicb. 

Oylinder,  llin.  stroke,  8|  bore,  turned  and  bored ; 

eccentric  aad  connecting  rod  fbr  same.  Exchange  small  Poroe  Pump 
or  offers.— OosM  aT,  Park-atreet,  Horbury,  aaar  Wakefield. 

New    Gl-rindstone,    1ft.    diameter,    with    trough, 

mounted  en  large  treadle  sewing-machine  ataad,  with  flywheel.  Ex* 
change  value  £1,  worth  60s.— Below. 

New  Pishinff  Bod»  four  sockets.    Offers.— A.  Kxxa, 

Engineer,  Sheeraess. 

Fiuio  Wanted,  in  exchange  for  handsome  Safbty 

Bictclb,  balls  throncheut,  latest  improvemeats,  nearly  aew,  fkultleas. 
Will  gtvs  cash.    Maker'a  warraaty.- Ill,  Soatb-atrest,  Greeawich. 

Air  Qnn,  Un  good  oonditfon,  with  slugs  and  darts, 

Quaekeabusb  make;  cost  48s.  What  offers}  Small  lockstitch 
Sewing  Maehiae  prafsrrad.— HmaT  Eobasb,  Pramllaghaai,  Suffolk. 

A  number  of  **  Bnfflish  Kechanlos,"  from  March, 

lfle»,  to  prsseat  daU;  «*  Model- Engine  Making,'^  by  J.  Poooek; 
••  Practical  Mechaaies,"  by  J.  Perrr.  M.E.  What  offers  la  szohaage  7 
— T.  A.  Pxaxiaa,  Choroh-strset,  Whittlsssa. 

Good  powerful-toned  double  bass  Banjo,  quite  com- 
plete, very  attraetiva.  beiag  aearly  aft.  across  the  hoop.  Whatoffers  ? 
— STBBt,  74,  Ooldstoaa-roM,  Hove,  Brightoa'. 

Xight-oell  Bichromate  Battery.  Also  So.p.  Lamp. 

Vxehaage  ftor  Foot  Bellowe.  *<8prague's  Electricity,"  or  oflhra.— 
Habbt  iCau^  36,  Dnastaa's-road,  East  Dulwich. 

Wanted,  Bench  lAthe  (small),  b&ok -geared,  with  vlide- 

rest.  Will  exchaage  5-etrieg  Bahjo.  aew,  eon  six  guiaeaa,  splcadid 
lastnunaat     Approval.— BBMaxTT,  Morstoa,  Dorchester. 

**  Bourne   on  the  St^am  -  Bn^ine,"  Watts^ 

•<Elac  >  MetOinrnr,*'  Barry's  *•  Railway  Appliances,"  "Amateur 
Mefh»plcs."  Vol  I.  Wantsd,  two  Electric  Bells,  complete,  or 
Enomsh  MrcKAMCS,  or  any  booka.— J.  W.  Dxaa,  Baldoek. 

Horizontal  Bnvine,  f  bore.  lin.  stroke,  copper 

hosier  t.x<-iisgo  for  Fret  llaehiae,  complete.— Jahbs  Umdbxwooo, 
Leigh  roB  Rt'zaard. 

I  wi>l  exchange  16c.p.  Bdiswan  Lamp  and  5c.p. 

Lamp,  suite  aew.  for  J-plata  detective  Lens  or  anythiag  uaefuL— 
Cltob,  EgUatoa  Lodge,  EgUatoa-road,  Plumstead,  Keat. 

Lathes  and  all  kinds  of  Machinery  bought,  sold,  and 
takea  ia  exchaage.— S.  Smith,  3,  West-street,  Soho,  w.C. 

Piano.  Broadwood  Grand  Trichord.    Also   Ariston 

Orgaaette  aad  tuaaa.    Ofl!^ra.— Stdaxt,  39,  Ruarall-squara,  W.C. 

*'BnffUsh  Hechanic.''  1849,  Vol.  LIL,  to  date, 

nnbouna;  60  numbers  **Work"  to  date.  Exchaage  Mechanical 
Textbooks  or  ofbrs.— P.  DATiswoaTH,  60,  Ellerby-laae,  Lseds. 

Hand  Porce  Pomp,  gunmetsl,   good  condition. 

Exchanffc  Brass  Instruments.— Willu as,  107,  Great  Dover-street, 
London,  S.B. 

Zither,  splendid  tone,  silver  machine  head  beauti- 

fally  carved,  ivory  sound  hole.  Exchange  to  Talue  £5^  Braas  Instru- 
ments.— WiLUAXS,  107,  Great  Dover-strsst,  Loadoa,  a.B. 

Upright  Brass  Pnmp,  fixed  between  two  ornamental 

iron  standards,  6in.  stroke.  3}  cylinder,  has  a  14in.  flywheel.  Offfr  aa 
part  escbang*  for  4|in.  Slide-rest  or  centring  chuck.  Letters  to— 
W.  H.  P.,  4,  Viae  Cottages,  Actea,  Middkssx. 


TBS    BIXPEJNY    SAIK    COLXmi. 

Adverti§0mmt$  are  inwritd  in  thi§  eoUmm  at  th$ 
raU\of  6<f.  for  ih$  fk'tt  16  wordt^  and  6d,fir  tvtrf 
nuMeding  8  wordt. 

New  nisilMled  Friaa  Uafe  of  florews.  Bolts  and 

Swa  for  Modal  Work,  dtawa  to  aetaal  slaa,  asat  em  raaaipt  af  stamp. 
>-Moaau  Coxia,  181,  Urkgaia,  Lssda. 

KlUar's  Bleotrio  Depot,  14,  Deansgete,  aCan- 

ebsster.— Bsst  of  avarythlag  slsotrieal.   Larga  stosk.    Low  prices 
Catalogues  3d 

Wheei-outtinir  and  DlTidlnr  to  19  Inabea  dia^ 

•etsr,  ia  brass  oalf"'— Cia*«i  Baliada-atrsst,  Hvaslet,  Lssds 

Manchester  Blectrical  Stores.—BsimjiT  and 

Co.,    17,    Newtoa-strsst.     Bella,    Cslla,    Wires,   Pittings.    Best  sad 

(•h^apMt 

"Heat  is  Simply  an  Overflow  from  the 

BvBTu."     Post   M.— HvKPaaBTS,    Cambria-street,     Kiag'i-road, 
Fulham. 


Gtoo.   F.  Gfhntter,  Baglneer,  BimiaghuB,  ddsl 

astabUahad  works  la  tha  trade.   E]«;troi)latl«gaadP4di^^n^ 

Dynamos,   higheat  effloiflDey,  vati.  flttian,  g^ 

srary  requialts  for  Ptatug  aad  PoUahiag  aO  Hatala.  Bsttftaiiefra. 

ntackiea.  laimited.  Sole  Mannfaotsxen  of Ifaditfi 

Pataat  Spriag  PuUcya,  70,000  ia  uso.    Berks  Iron  Works,  B<ndh|. 

Kidney  Oomplaints,  stone,  grav^  iirilsmtiiiitfaB. 

Botaaie  receipt,  sad  &Ul  iastructioaa  7  stamps.- Boviatc,  Ul,  Msa 
well- road,  8.W. 

Brass  Name  Plate,  9  by  i|fs.,  eagtaTea,iLei 

Any  sise  to  order.— OiLXBs'  BMoaavmo  Worn  as,  B«Miag. 

Brass  Window  Plate  KanafiMtvrer.-ABv 

shape   or  stvie  engraved,  eempleta.    Lowest  prices.— Gilxh'  b- 
exAViMo  Woaas,  Readiag. 

Stencil  Plates  for  sack,  box,  and  ticket  msikiag. 

Brushes  and  lake.— GiLKxa'  Bmobjitiko  Woaxs,  Baadiog. 

Tarn  o'  Shanter  Hones.— Fine,  niediiai,*»p 

Sualities— rasor,  kalfe,  joiner's— Is.  Sd.,  la.  6d.,  aad  Ss.,  asccedlatls 
[bs,  pest  ttt.    Try  thsas  fHSMsa  hoaaa.— TaJf  •*  taairm  BasaOs, 
Dalmora,  Stair.  Ayrahlxa. 

The  *'  Talmer  "  does  the  Best.   A  perfeeted  hiaS 

camera.    Pamphlet,  3  stamps.— Taiaot  aad  KaKxa,  BUckbata. 

Oycle  Balls,   erudble  steel.   4s.   per  gxoM:  lugt 

quantities  lesa.— W.   GwivaBrr  aad   Co.,  Temple-strtcl,  W0l<•^ 
hampton. 

Tominv  Woods.— Ebony,  boxwood,  aebnuUnaa 

vitB,  rosewood.     6a.    aad    10a.    pareela   aasorisd.— HAXoaa  lim, 
Settle,  Yorka. 

Pretwork  and  Oarvinsr.— Catalogue  of  all  tools 

and  materials  with  1,000  illnstratioas,  6d.— Hiaasa  Bao*.,  SetHs. 


iponsse,  leather,  picture  framing,  and  baxntiood 
work.    List  of  tools  aad  Bsatarials  frea.— HAaosa  Baos.,  Scttlt. 


Write  for  Xinr,  Kendham,  and  Oo.'s  (BiMaO 

aew  iLivsTaarm  CirLUtrnvB,  M.    Aekaoidadgad  fea  k«  avalaiMi 
to  amatoara.    Hm  froat  page. 

"The  Wimshnrst  Xaohine,"  by  W.  T.HmA' 

haaa,  gives  thsory  of  aetloa  aad  nuay  aspatiaasBli.   Past  fraSk  IM^ 
Kmo,  MxiiBaax,  aad  Go. 

Telephones  and  parte  of  same,  and  Onbon  taau- 

mittars.— XiMO,  Mxivbaav,  aad  Co.,  Beiatol  (sao  fkaat  pags). 

Dynamo  Wire,  best  quality,  double  eotton-onwei 

Sampis  Id.— P.  E.  Holmwat,  36,  Sununerfiald  eresetBt,^Tai8fkBL 

Ocnliat's    Prescriptions    aoeutately   ezenteL 

Bpectaelsa  from  la.  par  pair.-^oaHaii,  178,  City-ioad.   BMtiMd 
1846. 

Kalleable  Iron  Oastinn  by  our  new  vtotm. 

Clean,  souad,  aad  atroag  aa  steaL — ^DaoaFixtA  Caartvo  CoHyAtr, 
Shrffield. 

Astronomical  Telescopes,  Apparatus,  mn, 

Rasks,  Findsrs,  made  to  order.— CLaassoa,  18,  Bartktt's-baiUiaiH 
Hoibora-eircus,  Loadoa. 

Astronomical  Byepieces,  any  power,  lik.  oaeL 

Barlow  leas  to.lacreaaa  powsr  of  eyepieces,  aOs.-^LaaKSsB. 

*  Astronomical  Telescope.  f8in.  Soloaoa,  as  t^ 

staad.  7Ss.,  aaother  BSa.,  aquatoriaT  76i.,  revolviag  diagaaal,  £§.- 
CLaaxsoa.  « 

Oooke  (York)  Oombined  DiaflronaL  forming  dtlMr 

sua  or  star  diagoaal,  bow,  S6s.,  coat  A6a. — ULAaxsoa. 

Do11ond*s  Sin    Astronomical  Telescope.  iM 

qudity,   with  finder,  oa  aUnd,   aad   thraa   cyapicosa,  All  «».- 
Clajiksok. 

TroughCon    and    Bimms*    grand     Tfansit.  B&m 

Cirelea,  aew  coaditioa,  £15,  cost  £45,  adjuetad  by  them.-CiA>xs». 

Equatorial  Reflector,  »^in..  Oalver  was  paid  £60 
for  It,  eompletc,  with  alow  motloas,  £35.— CLaaason. 

Astronomical  Telescopes. -B'nr«al  second;^ 

Telescopes  of  various  sises.- Clabsson,    »,  Bartlelt s-ba»idla«% 
Holbera-circus,  Loadoa. 

TheodoUtes  and  Oievels,    by  Tkimghtaa  aad 

Simms  aad  otfaers,  for  sale.    Soma  lent  on  hire.— Ci>abxsob. 

KlcroBOOpes,  binoonlar  aad  student's,  sefttsl  bj 

Beck,  Ross,  Crouch  j  also  objectives  aad  apparatua.— CtABXsoB. 
Monofrrams,  two-letter,  9d.  per  dos.;  abo  a  TfP*- 

writer  for  10s.  Sd.- Pbkhiiiotox,  Ponatala-abraat,  Bradford. 

Blectric  Pushes.  Bells,   and    Apnliances  Ito- 

faeturers.- p.  B.  Baaasoii,  45,  Maplia -street,  Mils^ad,  LeadM,  B. 

Pretworkers,  before  ordering  daewhere.  Afl^ 

send  one  s^amp  for  illustrated  catalogue  of  wood  and  mlsesasaesu 
tools.— CoKTiMBBTaL  Tool  DxroT,  7,  Bull  atag,  Birmlagwm* 

ICica  (Talc)  for  aU  purposes.— P.  Wioows  •»*  Sow, 

10,  Tower  Hill,  aad  103,  Mlaorias,  Loadoa. 

"Practical   Dynamo    Bjiildin*:    Howto 

WiwD  FOB  anT  OTr*rTrr.*^ by  Frederick  Walker,    niustjated.   ■«•» 
editioB.    2a.,  postage  l^d.- iLirrx.  S,  St.  Brlde-strsat,  B.C. 

"Tables    and  Memoranda   ^r  f^oM^ 

Ekoibbibs,"  by  Frederick  Walker.    IlluetratPd.    I«tf»«*'ff/"" 
paper  for  aotes.    Is.,  postage  Id.— iLirrs,  S,  St  flrids-streel,  B.u 

Printing  Presses  and  Type.  «<»«Pl«'J'  5?* 

lOs.    Quick,  simple,  aad  very  nseftil.— Adaxb  Baorxxas,  DsveawT. 

CheapBubber Stampa.-FuU name.  Is. ; -Jf^! 

Is.  M.   Varraated   beat   wortfT-WawB,  S4,   Lolhiaa-rosd,  W» 
ton,  S.W. 

Orffan  Ketal  Pipes,  voiced  or  unvoicea,j«w«^ 

prices.^.  SatxLD,  81,  Newton-road,  Spark  HiU,  Blrmuigbam. 

Telephone  Becelvers,  double  pole,  .^^'Jj"' 

Large  stock.    Buy  direct  from  the  makers,  aad  save  middJe  praaw. 

Carbon  Transmitters.,  unmoimted,  po^jj^.** 

Mounted  in  polished  walnut  box,  with  induction  coll,  «c.,  u*'"" 

Telephone  Induction  OoUs.  rej^^J^  ** 

aoo  oha^  6«.  each.    All  telephonie  stores  aad  sundries  in  swc». 

Electrical  Indicators  a  spedWigr.   "j^^^^ 

in  the  provinces.    Bell  fitters  please  note,  aad  obtaia  ssmpa. 

During  November,  Our  lUustrated  OatslwrM 

will  be  posted  free  on  appliratlott.- SonaBBtAliB  sa4  vo^  -"^ 
facturlag  Electricians,  HaUfax. 

TJnpubllahed  Trade    Beclpea-Prcgte  liaj'y 

fnormoui.      Nearly   «,000   unsoltcitrd   testimonial*.     W«^ 
Staklbt  (Box  1),  BUlson-street,  Poplar,  London. 

Screws,  terminals,  and  turned  iparts  in  ^5*^Jj5u 

titles  for  mechanical  and  electrical  trades.  List,  trad*  eam^ 

Bolts   and  Nuts  for    Model  Work.  ^;f«^ 

lift,  Id.    Large  Ulustratwl  list,  2,900  varieties,  *1^H'«'*' 

Screws!    Screws  I!     8<3'«ws  I J 1 -- fP?2^soJiii 

qmU»ion#to  large  buyers — BoTUta   Da. J.,   Bentniu»-' 
H^ckcey,  London.  ^i-* 

Brass  ICodel   Bnffine   Oastlnss-IgS.^.'JU: 

Honi..nUl,Liiunoh.  Beam,  VertieaL    L;al  21.— ^oO»«  "*    ' 
Broughton,-Maaobester. 
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PRACTICAL    BLSCTEIC-LIOHT 

irrriKG.-x. 

By  F.  C.  ALL80P. 

Antbor    of    "Fnutloal    Eleotdo  -  B«l]   Fittiiia,' 

"lUaohonas:  their  CoiutiTotiaii  Bud  Fittiiu," 

"  Eleobio-Ball  CoDatradaan,"  &o. 
OablM  knd  WlMB. 

FBelecting  a  cable  or  wire  for  electric - 
lightiiig  porpoaea,  we  nmst  keep  in  view 
the  fact  that  it  should  fulfil  the  follawing 
oonditaons.  First,  the  oondactor  (jionld  have 
•  high  oondnotivi^,  or,  in  oUier  w^rda,  ofler 
but  little  renstanoe  te  the  flow  of  eleobidty ; 
■od,  Koond,  the  material  with  which  it  is 
eovered  should  poBsees  high  insulating  pro- 
jwrties,  durability,  flexibility,  andmechanioal 
(trength. 

For  the  oouductor  we  have  but  little  choice ; 
t^  copper,  either  in  the  form  of  tape,  single 
wires,  or  stranded,  stands  without  a  ri'ral. 
Other  metals  mBy  be  cheaper,  and  an 
higher  rate  of  conductivity,  but  the  .™™.- 
»iH»  of  the  former,  and  the  heavy  price  of 
the  Utter  quite  preclude  their  use. 

As  regards  the  material  with  which  it  ij 
iiunlated,  wo  have  the  choice  of  three  enb- 
•tanoes — Ist,  fibrons  material  such  aa  j'nte 
hemp,  or  cotton  saturated  with  waxes,  resins. 
<v  oils;  2nd,  guttapercha;  and  3rd,  iudia- 
mbber.    The  first  of  these  must  be  rejected 

iaxoept  for  use  in  apecially  dry  situations  or 
H  temporary  work),  dnoe  the  flbroos 
naterialwithwhich  the  conductor  is  wrapped 
or  braided  are  necessarily  of  so  hygroscopic  a 
Dstnie  that  if  exposed  to  any  duupness  they 
n^y  absorb  moisture,  and  thereby  lose 
ttmr  msulating  ntiperties.  It  is  true,  how- 
tnr,  that  Huoh  conductors,  during  the 
pDcess  of  insulating,  can  be  passed  through 
a  bath  of  insulating  compoimd  at  a  tempera- 
tnrs  above  the  boiling  point  of  water  in  order 
to  drive  oft  the  moisture,  and  allow  the  pores 
lo  fill  with  Dompound.  Bat  to  maintain  it 
in  this  oonditiou  it  becomes  npcesssry  to 
indole  the  conductor  in  a  lead  tube,  and  we 
li*T8  then  a  oondactor  with  an  outside  metal 
ihaith,  whioh  cannot  be  recommended  for 
pneral  electric-light  work,  or,  at  any  rate, 
for  indoor  work,  or  for  use  with  alternating 
ctitTents. 

Turning  now  to  the  second  insulating 
puterial,  or  guttapercha,  we  find  that  if  we 
■ntend  to  have  a  good  durable  cable  this 
nnut  also  be  discarded.  Guttapercha,  at 
the  outset  of  electric  lighting,  was  very 
Wgely  employed ;  but  an  extsiided  expo, 
nmoe  has  proved  that  under  general  condi - 
^  it  is  unenitable.  This  is  owing  to  (1) 
wcauso  it  will  not  stand  a  temperatn« 
«bove  lOtrPahr,  without  becoming  soft,  anc 
"han  this  occurs  the  copper  oonductor,  owino 
[0  its  weight,  will  de-centre  ;  and  [2 
wcause  in  cold  weather,  or  if  placed  in  dry 
^itnationB.  it  becomes  brittle  and  full  ' 
mmimerable  little  cracks.  In  fact,  a  cc 
anetoriasulated  solely  with  guttapercha  of.u, 
^*iU  be  found,  after  having  been  left  some 
™iein  a  dry  place,  readily  be  stripped  o* 
w  insulation  by  pulling  it  between  fingei 
w*  thumb.  Smce  the  fibrous  material  if 
•Itoeethsr  unsuitable,  and  guttapercha 
™  be  relied  on  excent  in  moist  or  d 


tj^^jgsapsaii=c 


B  relied  on  except  in  moist  or  damp 
ions,  in  which  places,  when  taped 
«a  tarred,  it  is  fairly  durable,  we  find  our 
wwice  of  insulating  material  considerably 
""Woweddown— in  fact,  it  only  remains  for 
Mwuiqnire  whether  indiarubber  fulfils  the 
'•paired  condilions  ;  and,  it  so,  to  see  what 
Swibfls  of  rubber  are  the  best  to  use,  and 
■*  It  ihonld  be  applied  to  the  conductor. 

ne  oome.  therefore,  to  indiarubber,  and 
••  ••garda  its  properties  as  an  insulating 
T0L.llT.,lIo.l3B3. 


material  for  cables  and  viiec,  we  cannot  do 
better  than  to  quote  the  remarks  of  the 
Sivertown  Company,  one  of  the  first  to 
introduce  this  class  of  insulation,  and  whose 
cables  have  a  world-wide  reputation  for  high 
insulation  and  durability ; — 

The  most  important  desideratum 
electric-light  cable  is  durability — the  power 
the  material  employed  of  resisting  physical 
electrical  change  due  to  variation  of 
temperature  or  the  presence  of  moisture, 
I,  or  gases ;  and  aiter  that  the  higher  the 
insulation  the  better,  so  long  as  it  is  net 
obtained  at  the  expense  of  durability. 
High  insulation  by  itself  is  by  no  means  the 
moet  important  requirement,  it  being  much 
better  to  use  a  material  giving  a  fairly  high 
insulation  if  that  insulation  is  permanent, 
coupled  with  great  durability,  flexibility, 
and  mechanic^  atrength,  than  one  of  bi'gher 
insulation  but  less  £irabllity.  So  long  as 
the  insulation  is  high  enough  to  prever)t  the 
leakage  exceedinga  small  fraction  of  1  per 
cent,  of  the  total  current,  any  loss  from  this 
cause  may  be  ignored  ;  ajid  the  actual  value 
of  the  insulation  resistance,  if  fulfilling  this 
condition,  would  be  of  little  moment,  wereit 
not  that  the  electrical  test  gives  us  a  valuable 
indication  of  the  state  of  the  cable  itself,  any 
serious  drop  in  the  insulation  resistance 
showing  that  the  cable  is  deteriorating, 
that  there  are  faulty  joints  or  connections 
somewhere  ii  " 


the  circuit. 
"It  will  be  seen  from  the  remarks  made 
when  discussing  other  classes  of  insulating 
material  that  durability,  high  insulating  pro- 
perties, fiexibihty,  and  mechanical  strength 
are  all  necessary,  and  that  the  material 
should  be  homogeneous  and  waterproof,  and 
capable  of  withstanding  considerable  varia- 
tion ol  temperature  without  cracking  or 
Bofteniog.  All  these  requirements  are  ful- 
filled by  a  firat-claas  vulcanised  rubber.  It 
is  important  that  the  rubber  employed  should 
be  of  high  quality,  as  otherwise  it  will  not  be 
so  durable.  Unfortunately,  durability,  high 
quality,  and  high  price  all  go  together, 
tJie  best  rubber  and  the  most  carefully  col- 
lected being  that  from  the  district  ol  Para, 


whioh  is  also  the  moet  expeosve.  The  high 
price  is,  however,  only  in  first  cost,  as  uis 
extra  lasting  qoatities  of  the  cables  and  the 
freedom  from  faults  will  always  refny  in  th« 
lone  run  the  extra  cost  of  a  cable  insulated 
wi^  a  fixet-ctase  rubber,  carefully  mixed 
and  applied  to  the  cable,  vulcanised,  and 
tested.  When  first  used  for  insulating 
cables,  the  rubber  in  an  anvnlcaiuMd  state 
was  out  into  strips  and  wrapped  spirally 
round  the  oonductor,  this  being  the  easiest 
'ay  of'  appljring  it,  and  requiring  only  very 
imple  mMihinery.  A  cable  made  in  this 
lanner  is  by  no  means  satisfactory,  as  the 
covering  is  not  homogeneous  or  waterproof. 
The  application  of  a  Uttle  heat— as,  for 
example,  by  dipping  the  cable  in  hot  water — 
will  inake  the  overlapping  edges  stick  to- 
gether, so  that  for  the  time  it  appears  to  test 
well  in  water ;  but  this  very  sticking  together 
is  the  result  of  the  rubber  commencing  to 
lecompose,  and  the  dscompositioa,  onoe 
itarted.  will  rapidly  increase,  especially  at 
high  temperatures,  and  will  eventually 
destroy  the  rubber,  both  mechanically  and 
electrically. 

"  The  experience  of  the  rubber  manufac- 
turer has,  however,  shown  him  a  way  of 
treating  the  rubber,  so  as  to  prevent  decom- 
position setting  in  as  the  result  of  the 
application  of  neat,  unless  a  very  high  tem- 
peratur*  is  used,  at  the  same  time  rendering 
the  rubber  mechanioally  stronger.  This  pre- 
cess,  whioh  is  termed  'vulcanisation,'  con- 
sists in  mixing  the  rubber  with  sulphur,  and 
then  raising  this  mixture  to  a  nigh  tem~ 
perature,  which  melte  the  sulphur  and 
causes  it  to  combine  with  the  ruboer.  Thd 
vulcanised  rubber  so  obtained,  if  made  from 
a  high-class  rubber  like  that  obtained  from 
Para,  carefully  mixed  and  laid  on  the  cable 
uuder  great  pressure  by  the  aid  of  special 
machinery,  fulfils  all  the  necessary  condi- 
tions, being  durable,  flexible,  mechanically 
strong,  waterproof,  homogeneous,  capable  of 
standing  a  nigh  temperature,  and  last, 
though  not  least,  a  high-class  insulator," 

To  make  a  satisfactory  and  lasting  job, 
therefore,  we  find  that  we  must  employ  ona 
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of  two  cIbwob  of  ingolAtiozi,  either  (1)  yrd- 
canised  indiarubber  or  (2)  pure  rubber,  this 
last  beiug  only  used  in  arj  situations  or 
where  cheapness  is  a  great  desideratum. 

The  copper  conductor  of  all  the  best  cables 
and  wires  are  now  supplied  read^  **  tinned,'* 
which  enables  a  much  better  loint  to  be 
obtained,  and  also  insures  a  cleaner  con* 
nection  f er  the  terminals  of  switches,  out- 
outs,  and  distributing  boards,  where  sweating 
sockets  are  not  emwoyed.  For  the  bran^ 
wires  a  single  conductor  of  No.  22,  20,  18, 
or  16  B.W.d.  is  employed ;  but  it  .is  better, 
and  most  fire  insurance  companies  insist 
that  a  smaller  single  wire  than  No.  20  or 
larger  than  No.  18  be  not  employed.  If  a 
larger-size  wire  is  reqtiired,  then  a  3/20 
or  3/22  should  be  employed,  as  these  are 
more  flexible  and  not  so  likely  to  snap  or 
crack  as  a  solid  wire  of  large  diameter. 
Gables  are  made  up  of  a  numoer  of  wires 
oonsiBting  of  3,  7,  19,  37,  or  61  strands  of 
No.  20,  18,  16,  or  14  B.W.G.,  according  to 
the  diameter  of  the  conductor  required  and 
the  number  of  lamps  to  be  suppHed.  A 
branch  wire  of  about  No.  14  gauge  is  shown 
in  Fig.  73,  with  the  coyering  pued  ba^ ; 
while  Fig.  74  shows  the  same  wire  with  the 
ends  frayed,  thus  showing  the  difEerent 
wrappings  of  insulation.  JPig.  75  shows 
lour   dinerent-size   cables — 1,  a  7-Btrand; 


2,  a  19-strand;  3,  a  37-stittnd;  and  4,  a 
61 -strand  cable — these  different  sizes  being 
called  7/16,  19/14,  37/18,  or  61/12,  according 
to  the  gauge  of  each  separate  wire  and  the 
number  of  strands. 

Proper  Size  of  Conductor  ft  a  given  Number 
of  Lamps, — ^Every  conductor  of  electrici^ 
offers  some  resistanoe  to  the  flow  of  electri- 
city, and  this  resistance  yaries  directly  as  the 
len|[th  of  the  conductor,  and  inversely  as  its 
sectional  area.  Thus  if  a  100ft.  of  a  certain 
cable  has  a  resistance  of  10  ohms,  then  200ft. 
of  that  same  cable  would  haye  a  resistance 
of  20  ohms.  Also,  if  a  cable  of  a  certain 
sectional  area  has  a  resistance  of  10  oluns, 
then  a  cable  with  double  that  sectional  area 
would  only  haye  a  resistance  of  5  ohms.  If 
we  take  a  conductor  with  a  sectional  area  of 
one  square  inch  and  send  through  it  a  cur- 
rent of  1,000  amperes,  we  shall  haye  a  cur- 
rent density  throughout  that  conductor  of 
1,000  amperes  per  square  inch.  By  calcula- 
tion and  expenment  it  has  been  found  that 
this  current  density  of  1,000  amperes  per 
square  inch  is  the  current  density  that  can 
saf dy  be  employed  for  copper  electric-light 
conductors,  ana  as  a  general  rule  ma^  be 
taken  as  a  basis  for  calculating  the  right 
size  of  conductor  for  a  giyen  number  of 
lamps.  It  is  well  on  the  safe  side,  for,  as  a 
matter  of  fact,  a  current  density  of  double 


that  amount  could  be  employed  without  any 
appreciable  rise  in  the  temperature;  bot 
other  things  besides  rise  of  temperature  mtut 
be  taken  into  account,  and  the  baaii  of 
1,000  amperes  per  square  inch  of  conductor 
is  the  one  that  most  nearly  meets  tbese 
other  requirements.  To  And  the  proper  mm 
cable  for  a  giyen  number  of  lamps,  we  fint 
ascertain  the  total  current  required  by  these- 
lamps,  and  then  And  out  what  size  of  cable 
will  carry  that  current  and  not  allow  Ihs 
current  densityto  exceed  1,000  amp^  par 
square  inch.  The  following  table  ^ires  the 
composition  of  the  insulating  coyenngof  '* 
two  classes  of  wire  before  mentioned, 
the  safe  current  and  number  of  lamps 
different  size  cables  will  carry,  so  thi^ 
glance  tiie  correct  size  cable  for  any  n 
of  lamps  can  at  once  be  ascertained. 
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Another  thing  to  be  taken  into  considera- 
tion in  determining  the  proper  size  of  con- 
ductor for  a  giyen  number  of  lamps  is  the 
distance  between  the  lamps  and  tne  soune 
of  supply — i.e.,  the  oonyerter,  dynamo,  or 
accumulator.  For  a  cable  of  sumcient  size 
for,  say,  100  Ismps,  with  the  lamps  100 
yards  from  the  source  of  supply,  would  re- 
quire to  be  considerably  increa^sed  in  siase  if 
the  distance  were  500  yards,  owing  to  the 
increased  resistanoe.  .  Increase  df  length 
means  increase  of  resistanoe,  and  incresMd 
resistance  means  a  diminution  in  the  biil* 
liancy  of  the  light.  This  can  be  oyeroome 
by  a  slight  increase  in  the  E.M.F.  at  the 
supply  end ;  but  eyen  if  it  can  be  done,  it 
entails  a  constant  waste  of  current  in  ti^ 
mains,  so  it  is  preferable  to  increase  the  sise 
of  the  cables.  The  necessity  of  doing  this, 
howeyer,  will  not  frequently  happen,  as  the 
mains  from  all  the  electric  supply  stations 
are  brought  just  outside  the  door,  and  the 
conyerter  is  usually  in  the  basement  of  tiie 
building,  so  that  for  aU  general  house  oir* 
cuits  the  table  will  hold  good. 

Jointiner  Wires  and  Gables. 
We  now  come  to  one  of  the  most  important 
operations  in  laying  the  wires,  yiz.,  that  of 
joining  two  conductors,  or  tapping  on  branch 
ones  to  a  main.  Too  much  care  cannot  he 
exercised  in  seeing  that  eyery  joint,  before 
it  is  left  for  fimshed,  is  electrically  and 
mechanically  perfect.    It  has  seyeral  times 
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Moce  be«ii  poiated  out  how  a  loose  or  im- 
perfect.coatact  gives  rise  to  resistuice,  which 
fesigtanoe  will  manifest  itself  in  heat.  A 
lad  or  improperiy  made  joint  rapidly  heats 
ap  when  .the  current  is  turned  on,  and  next 
to  "  short  circuits  "  nothm^  is  more  likely  to 
be  tiie  cause  of  an  electrical  fire  than  had 
loints  in  the  conductors.  Be  careful,  there- 
fore, to  see  that  sound,  thoroughly  well- 
made  ioints,  and  not  merely  "  surfacMS- 
soldana  "  ones,  are  obtained. 

As  regards  the  much-disputed  question  as 
to  whether  resin  or  killed  spints  should  be 
osad  as  flux  for  soldering  eleotrio-light  wires, 
there  is  much  to  be  said  on  both  sides.  The 
fire  msuranoe  companies  in  this  country 
iniSst  that  nothing  but  resin  should  be  used, 
vhild  the  American  fire  offices  just  as 
tigjdly  insist  on  the  use  of  spirits.  ,The 
msdn  put  forward  by  the  Americans  for  the 
TBJsction  of  resin  are  not  complimentary  to 
the  sleotric-light  wireman*  They  argue,  and 
perhaps  not  without  reason,  that  onl^rone 
man  in  every  ten  knows  how  to  mal»  a  joint 
vifli  resin,  or  if  they  do  know,  will  not  take 
tks  trouble.  The  secret  of  a  good  joint  with 
iMin  is  a  clean  surface,  resin  haying  no 
foirer  to  remove  dirt  or  grease,  whereas 
oolnts  exercise  a  cleaning  action  on  the  wire, 
which  insures  a  good  joint  being  made.  The 
nmnber  of  wires  eaten  through  by  the 
nurits  are  so  few,  that  they  consider  the 
unger  from  fire  &om  such  causes  is  con- 
fldsrably  less  than  those  from  poor  jointiB 
vi&resm. 

I  There  is  oeriaainly  much  truth  in  the  above 
{ remarks,  for  it  is  by  no  means  an  easy  task 
Itomske  a  joint  in,  say,  a  37/12  cable  with 
obIj  reein  for  a  flux,  the  inside  strands 
eetting  so  dirty  from  burnt  resin,  &c., 
oeforBthey  have  time  to  ^t  sufficiently  hot 
to  take  the  solder,  that  it  is  almost  impos- 
ftble  to  get  a  joint  that  is  soldered  right 
ihrmtgh.  Moreover,  if  the  simple  precaution 
is  tftken  of  washing  the  joint  with  a  little 
smmonia  and  water  when  finished,  and 
afterwards  to  thoroughly  rinse  it,  there  need 
he  no  fear  of  any  after-action  on  the  wires. 
For  all  wires  up  to  seven  strands,  however, 
there  is  not  the  slightest  difficulty  in  getting 
igood  soldered  joint  with  resin  ;*  but  with 
the  larger  cables  it  would,  the  writer  thinks, 
he  Bdvantageous  to  allow  a  judicious  use  of 
epints. 

Fig.  76  shows  the  method  of  joining  two 
ftngle  wires.  The  insulation  of  eadh  wire 
nost  be  neatly  bared  with  a  knife  for  about 
li^t  care  being  taken  not  to  nick  the  wire, 
«Did  the  ends  scraped  quite  bright.  They  are 
then  twisted  toother,  the  one  round  the 
<^,  as  shown  in  the  figure,  tightened  up 
nth  the  pliers,  and  carefmly  soldered. 

Kg,  77  shows  the  method  of  tapping  on  a 
toch  wire,  the  end  of  the  brancJh  wire 
w^  twisted  round  as  shown,  and  soldered. 
Joints  in  stranded  conductors  or  cables  can 
he  made  in  three  ways— 1st,  scarfed;  2nd, 
^  a  special  dip;  and  3rd,  spliced— this 
"^heisg  the  best,  and  the  one  now  gene- 
nfljr  employed.  In  Kg.  78  is  shown  the 
Kttijoint.  To  make  l£is  the  ends  of  the 
«*1«  are  bared  for  a  length  of  about  4in., 
^separate  strands  cleaned,  tightened  up 
TO  the  pliers,  and  carefully  soldered  toge- 
?»J.  Then  with  a  file  the  end  of  each  cable 
«  hevelled  off,  so  that  they  will  meet  and 
lona  one  conductor.  Some  No.  20  binding 
^  M  now  procured,  and  the  ends  of  the 
?W«  hemg  held  together  by  one  person,  the 
jj»t  IS  tiffhthr  bound  round  with  wire  as 
**^  in  the  figure,  and  afterwards  soldered. 
«  til  joints  m  stranded  conductors  care 
2J<  he  taken  to  see  that  the  joint  is 
22JJ««hly  heated,  so  that  the  solder  runs 
'W  through. 

^  clip  or  socket  joint  is  shown  in  Fig.  79, 
^  u  made  as  follows :  The  ends  of  the 
?X?5®, bared  of  their  insulation,  deaned, 
2J2jd  up,  aad  the  different  strands 
S««  together.  A  special  tinned  dip  of 
"^lona  Bhown  in  the  figure  is  aekt  pro- 


cured, the  two  endj}  of  the  gable  dipped 
inside,  and  the  whole  soldered  toother. 

The  Marion  or  spliced  joint  is  shown  in 
Figs.  80  and  81,  the  method  joining  a  7/lGin. 
cable  being  shown.  It  requires  a  little 
practice  to  make  it  neatly  and  compact,  but 
when  properly  mude  it  cooatitutes  a  perlept 
joint,  and  one  that  will  stand  ereat  mechanioal 
stram.  The  ends  of  the  ealm  are-first  pre- 
pared as  shown  in  Fig.  80,  being  bared  of 
their  insulation  for  about '6in.  One  or  two 
turns  are  now  taken  with  some  binding  wire 
about  Sin.  from  the  Qpd,  and  the  strands  un- 
wiound  to  this  wire,  cleaned,  and  bent  out 
radially.  The  lene:th  of  the  strands  should, 
when  bent  out,  be  double  the  length  of  those 
shown  in  the  figure.  The  centre  wire  is  then 
cut  out  dose  up  to  the  other  wires,  and  the 
ends  are  ready  for  conunff  together  as  shown 
in  Fig.  80.  The  two  en£  are  then  brought 
together  until  the  oentre  strands  butt,  the 
projecting  ends  of  the  one  cable  passing 
between  those  of  the  other.  The  ends  of 
cable  h  are  then  wound  round  the  body  of  a, 
and  the  end  of  a  round  the  body  of  h.  The 
joint  is  ^en  ti^tened  up,  soldered,  and  it  is 
complete.  In  Fig.  81  the  joint  is  shown  half - 
completed.  Fig.  82  shows  how  one  cable  is 
tapped  on  to  another,  this  joint  being  called 
a  T-^oint.  The  cable  on  to  which  the  other 
is  gomg  to  be  joined  is  bared  of  its  insulation 
for  about  6in.,  and  the  ends  of  the  other  are 
wrapped  round  as  shown  in  the  figure,  half 
being  wrapped  one  way  and  half  the  other. 

The  joints  being  soldered,  the  .next  thing 
is  to  insulate  them,  another  operation  that 
requires  considerable  care.  rTo  chain  is 
stronger  than  its  weakest  link,  and  it  islittie 
good  having  a  well-insulated  cable  if  the 
joints  aro  badly  insulated.  To  insulate  a 
joint  properly,  it  should  first  be  roughed 
over  with  a  me,  to  make  euro  thero  aro  no 
projecting  points  of  solder,  and  the  insula- 
tion neatly  tapered  off  with  a  clean  knife. 
We  then  get  ready  the  materials  required, 
which  condst  of  some  puro  rubber  tape 
(^in.),  a  box  of  in^ruboer  sdution,  and 
some  ^in.  or  }in.  (aocording  to  the  size  of  the 
joint)  prepared  tape.  A  little  of  the  solution 
18  first  ruobed  over  the  joint  and  ends  of 
insulation  with  the  finger,  and  a  foot  or  so 
of  the  rubber  tape  cut  off  the  roll,  which, 
after  being  warmed  by  passing  over  a  spirit- 
lamp,  is  wrapped  tightly  round  the  joint, 
one  turn  overlapping  the  other,  as  shown  in 
Fig.  83.  Another  spread  of  solution  is  put 
on  over  the  rubber  tape,  which,  in  turn,  is 
followed  by  a  second  layer  of  rubber  tape. 
After  putting  on  another  layer  of  solution, 
the  joint  is  finished  off  with  a  layer  of  the 
proparod  tape.  With  the  single  wiro  one 
layer  of  rubber  tape  will  generallj  be  foimd 
suffident.  When  insulating  any  joint,  great 
caro  must  be  taken  to  see  the  hands  aro 
cleaned  and  free  from  any  metal  filings. 

{To  be  continued.) 


REVIEWS. 

Star  Groups:  a  Stmlenfs  Guide  to  tlie  Con- 
atellationi.  By  J.  Ellabi>  Gk)KE,  F.R.A.S., 
M.E.I.A.  London :  Crosby  Lockwood  and 
Son. 

ALTHOUGH  this  work  is  intended  for 
the  use  of  students,  it  is  printed  in  a 
rather  expendve  style  on  thick  paper,  a  leaf 
being  devoted  to  the  description  of  each  con- 
stellation, and  a  leaf  to  the  map  itself.  All 
stars  to  the  sixth  magnitude  aro  inserted, 
Flamsteed's  numbers  being  appended  to 
the  small  stars.  In  the  description  of  the 
Constellations  some  acoount  is  given  of  the 
more  interesting  objects  in  each,  while 
clearly  shaped  symbols  indicate  on  the  maps 
the  ma&Tiitudes  of  the  stars.  For  clearness, 
the  Milky  Way  is  omitted.  Two  maps  show, 
ou  an  equal* surface  projection,  the  brightest 
stars  in  the  Northern  and  Southern  Hemi- 
spheres, and,  being  numbered,  serve  as  a 
guide  to  the  maps  ol  the  Constellations.  The 


stars  and  their  names,  or  numbers,  aro  in 
whi1»  on  a  black  gjround,  and  there  are 
special  symbols  to  indicate  variables  and 
star  dusten.  The  work  will  be  very  useful 
to  many,  as  it  does  mot  need  instzxunental 
means  to  imderstand  the  Constellations  by 
its  aid,  though  a  small  binocular  is  not 
without  its  advantages. 

Optical    Projection,     By  Lewis  Weight. 
London:  Longmans. 

We  mentioned  recently  in  the  '*  Sdentifio 
News*'  the  issue  of  a  second  edition  of  this 
work,  which  is  a  treatise  on  the  Use  of  the 
Lantern,  by  one  who  has  made  it  a  study. 
All  who  wish  to  understand  the  construction 
of  a  lantern,  and  to  form  an  idea  of  what 
can  be  done  with  it,  will  find  the  required  in- 
formation in  this  work.  Naturally  tne  author 
starts  with  the  optics  of  his  subject,  and 
points  out  that  it  is  a  mistake  to  suppose 
that  the  image  qn  the  screen  is  formed 
by  tibie  lens,  for  the  power  of  forming 
an  image  really  reddes  in  the  rays  of 
light  which  render  the  object  vidble.  That 
is  the  fundamental  fact  to  be  grasped 
before  a  lucid  idea  of  the  principles  of 
optical  projection  can  be  mastered,  and  the 
full  powera  of  the  many  ingenious  apparatus 
now  available  can  be  utilised  by  the  demon- 
strator. Mr.  Wright  explains  in  detail  the 
parts  of  a  lantern  and  the  various  acces- 
sories which  have  been  devised  for  use  with 
different  iUuminants,  as  well  as  the  general 
manipulation  of  the  lantern.  A  onapter 
which  is  of  much  interest  to  many  is  that 
on  the  nrojection  microscope,  whidi  is 
followed  oy  others  showing  the  value  of 
optical  projection  in  other  brandies  of 
science.  The  volume  is  freely  illustrated, 
and  will  undoubtedly  be  found  of  much 
value  by  demonstrators,  lectujqets,  and  others 
who  can  find  a  use  for  the  powera  of  the 
optical  lantern. 

Light.  By  Sir  Henry  Thxteman  Wood, 
M.  A.    London :  Whittaker  and  Co. 

This  work  does  not  pretend  to  be  anything 
moro  than  an  elementary  treatise ;  in  fact,  tiie 
author  assumes  that  the  reader  is  unfamiliar 
with  mathematical  methods,  and  is  without 
any  previous  knowledge  of  the  subjisct.  His 
book  forms  one  of  a  series  in  a  library  of 
popular  sdence :  will  be  useful  to  the 
student,  and  interest  the  reader  who  merdy 
wishes  for  an  acoount  of  the  principal  pheno- 
mena of  light,  with  explanations  01  its  effects 
as  seen  in  photography,  fluorescence,  polar- 
isation, &c.  An  appendix  contains  a  list  of 
works  deaHng  at  gzeater  length  with  the 
subject,  and  will  be  found  of  much  assist- 
ance to  the  student  who  wishes  to  become 
better  acquainted  with  the  sdence  of  light. 

The  Practical  Telephone  Handbook.  "By 
Joseph  Poole.  Lohdon :  Whittaker 
and  Co. 

Althouqh  the  author  of  this  work  touches 
briefly  on  the  history  of  telephones  and  tele- 
phony, it  is  rather  as  a  manual  of  practical 
telephony  for  those  engi^ed  in  such  work 
that  it  will  be  valued.  The  various  forms 
of  batteries  and  tdephones  are  described, 
with  illustrations;  but  it  is  the  details  of 
fitting -up  poles,  arranging  circuits  and 
switch-boards,  testing  lor  and  locating 
faults  in  line  wires,  with  methods  of  maidnf; 
joints,  that  will  be  appreciated — ^in  short,  it 
IS  a  tcKxtbook  for  those  who  are  engaged  in, 
or  seeking  employment  in,  the  practical 
department  of  telephony.  The  volume  is 
freisly  illustrated,  contaiung  more  than  two 
hundred  illustrations,  many  showing  the 
electrical  connections  of  the  instruments. 
Mr.  Poole  was  chief  engineer  to  the  late 
Lancashire  and  Cheshire  Telephone  Exchange 
Co.,  has  had  much  experience  of  the  defects 
of  lines  and  apparatus,  and  gives  the  best 
methods  of  remedying  tbem. 

We  have  also  received  a  new  edition  (the 
fomrth}  of  The  Working  and  Managemeni  of 
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an  Electric  Railway,  by  George  Findlay 
(London  :  Whittaker  and  Co. ;  George  BeU 
and  Sons),  a  work  whioh  has  rapidly  risen 
into  a  prominent  place  as  a  readable  and,  at 
theBame  time,  authoritative  treatise  on  the 
worldng  of  one  of  the  most  important  lines 
in   the  world.     It   has  been  revised   and 

enlarged,   and   is     freely   illustrated.  

JSxerciMd  for  Technical  Instruction  in  Wood- 
vforking,  desicRied  and  drawn  by  H.  Jay, 
arranged  by  £.  B.  Kidson  (London  :  Long- 
mans), are  three  oases  containing  cards,  on 
which  are  drawings  showing  technical 
detidls  of  carpentry,  &c.,  which  may  be  use- 
ful to  apprentices  engaged  in  the  wood- 
working industries. A  Village  Class  for 

Draioing  and  Wood  Carving,  by  Gebtbttde 
Mabtiweatt  (London  :  Longmans),  is  really 
intcotded  as  ''hints  to  teachers,"  and  will  l)e 
found  of  great  service  to  those  teachers 
who  are  without  special  knowledge  of 
the  methods  employed  to  train  childron  in 
the  art  of  drawing. The  Elements  of  Co- 
ordinate Geometry,  by  William  Bbioos, 
B.A.,  and  G.  H.  Bbyan,  M. A..  (London: 
W.  B.  Olive  and  Co.)  is  one  of  the  *'  tutorial 
series"  of  works  issued  by  the  University 
Correspondence  College,  and  is  8x>ecially 
adaptea  for  those  students  who  do  not  aspire 
to  mathematical  honours.  The  authors  mive 
had  much  experience  in  preparing  students 
for  examinations  in  the  University  of  Lon- 
don, and  have  had  exceptional  opportunities 
of  appreciatuog  the  difficulties  of  oeginners : 
thev  have  therefore  set  out  to  assist  the 
student  as  much  as  possible,  and  they  have 
succeeded  in  producme  a  work  whioh  will  be 
found  especially  useful  to  home  students. 

Arithmetical    Physics — Magnetism    and 

Electricity,  by  C.  J.  Woodwabd,  B.So. 
(London:  Simpkin;  Birmingham:  Cornish 
Brothers)  is  by  the  Principal,  Chemistry  and 
Physics  Department,  Municipal  Technical 
School,  Birmingham,  a  teacher  who  puts 
what  he  has  to  say  as  concisely  and  clearly  as 

possible. A  (fraduated  Course  of  Natural 

£fctcnc«,  by  Beitjamin  Loewy,  F.E.A.S.  rLon- 
don:  Macmillan),  is  an  experimental  and 
theoretical  textbook  for  use  in  schools  and 
colleges,  with  "  questions"  appended  to  the 

chapters. Coridensed  Mechanics,  by  W.  G. 

Cbawfobb  Hitoiies,  A.M.I.C.E.  (London : 
Crosby  Lockwood  and  Son\  is  a  work  deal- 
ing concLBely  with  the  mecnanical  principles 
wmch  underlie  engineering  work,  and  as  it 
does  not  require  more  thui  about  the  first 
stage  of  maUiematics,  it  will  commend  itself 
to  many  students. Architectural  Per- 
spective, by  P.  O.  FEBGtrsoN  (London : 
,  (Crosby  Lockwood  and  Son),  is  a  practical 
work  for  the  draughtsman,  illustnited  by 
pro^ssive  drawings,  which  will  show  the 
novice  how  to  draw  the  diflerent  parts  of  a 

large  house. A  First  Book  of  Electricity 

and  Magnetism,  by  W.  Pebben  Mayoogk, 
M.List.C.E.  (London  :  Whittaker  and  Co.), 
is,  as  its  title  implies,  an  elementary 
work  ;  but  it  contams  sufficient  for  the 
candidate  in  the  first  stageof  the  examina- 
tion of  the  Science  and  Art  Departments 

Meclumics  of  Engineerina,  by  Dr.  Juuiis 

Weisbach  (New  York:  John  Wiley  and 
Sons),  is  a  translation  of  the  second  edition 
of  Vol.  m.  of  a  textbook  which  is  well 

known  in   German  technical   schools. 

Notes  on  Building  Construction  (London: 
Longmans)  is  Part  I.  revised  and  enlarged 
of  the  new  edition  of  a  work  which  is  recog- 
nised as  the  best  textbook  on  the  subject  m 
the  English  language.  Some  portions  of 
Part  H.  have  been  transferred  to  this  part 
which  forms  the  first  stage  or  elementary 
course,  and  weU  studied  should  pass  any 
candidate  in  the  examinations  of  the  Science 

and    Art   Department. Electricity  ^    by 

JjjNUfJEXJS  OxTMMiNO,  M.A.  (London :  Long- 
mans), is  the  third  edition,  revised,  with  ad- 
ditions, of  a  work  which  fotmd  much  favour 
as  a  schoolbook,  for  which  purpose  it  is  well 

adapted. A  First  Book  of  Mechanics ^  by  the 

Bev.  J.  G.  Eastoit,  M.A.  (London :  Cassell 


and  Co.),  is  stated  on  the  titie-pa^  to  be 
'*  for  yoimg  beginners,"  a  phrase  which  may 
probaoly  mislead  some,  for  the  young 
oeginner  must  have  at  least  a  rudimentary 
knowledge  of  mathematics ;  but  having  that, 
he  will  mid  Mr.  Easton's  work  a  very  useful 
stepping-stone  to  the  larger  treatises  on  the 
subject. 


nACTIOlL    XICKO8O0PT   FOK 
BTUDBNTS-IX. 

By  FaBBBUOK  Datis,  B.Sc. 

ONE  of  the  simplest  forms  of  cell,  as  a  starting 
point  for  pbviiolojrical  stadv,  is  that 
known  as  the  Amceba.  This  organism  may  be 
found  in  mad ;  the  white  oozpnscJes  of  the  Uood 
also  resemble  this  protozoon  in  a  marked  degree — 
in  fact,  they  may  oe  considered  identical. 

In  the  case  of  the  yeast-cell  previously  studied, 
we  found  the  plant  was  capable  of  building  up, 
from  its  inorganic  plasma,  organic  bodies^  that 


A,  AmoBba. — 1,  Vacuole ;  2,  Nndeus ;  3,  Pseudo- 
podium. 

B.~l,  Vacmole ;  2,  Nudeus ;  3,  Partlolae  of  matter 
imMdded  In  lubstanoe  of  Amceba  ;  4,  Pseudo- 
podium. 

is,  proteids ;  but  in  the  case  of  the  Amoeba,  we 
find  it  is  essential  to  its  vitality  that  these  pro- 
teids exist  ready  formed  in  the  plasma  in 
which  it  lives ;  its  work  during  life  apparently 
being  to  split  up  these  protems,  and  elaborate 
them  in  such  a  aianner  that  they  become  avail- 
able for  the  purpose  of  its  own  nourishment.  It 
may,  therefore,  be  fairly  assumed  the  Amosba 
may  be  considered  '*  animal,"  whilst  the  *'  yeast- 
cell "  is  vegetable. 

It  is  not  possible,  however,  to  draw  a  sharp 
line  of  demarcation  between  these  great  king- 
doms ;  the  fact  being  that  the  one  kingdom 
diverges  so  beautifully  into  the  other  that  our 
most  eminent  biologists  would  shrink  from  ex- 
pressing a  definite  opinion  upon  so  important  a 
SnoU  It  IS  generally  considered  that  the 
esmidffi  hold  a  position  intermediate  to  these 
kinffdonn. 

If  we  examine  with  the  |in.  objective  the 
curious  mass  termed  the  Amoeba,  we  cannot 
detect  the  presence  of  any  external  walloreao, 
as  in  the  yeast-cell ;  but  we  find  the  whole  body 
to  be  composed  of  a  gelatinous  substance  in  its 
entirety,  and  possessed  of  a  nucleus,  and  some- 
times vacuoles.  Imbedded  in  this  gelatinous  sub- 
stance we  see  a  large  number  of  little  granules, 
tinv  portions  of  shells  or  diatoms,  and  various 
little  masses  either  undergoing  digestion'or  ready 
to  be  thrown  off  after  the  nourishment  has  been 


1,  Amoaba  swallowing  Diatoms ;  2,  Amceba  dosed 
with  Diatoms  In  its  substance. 


extracted  from  them.  The  Amoeba,  floating 
about  in  its  plasma,  and  ooming  in  contact  with 
any  body  containing  *<  proteids  "  ready  formed, 
will  extend  a  pseudopomum  (a  kind  of  leg),  and 
envelop  the  particle  which  it  int^ds  seizing 
upon,  and  drawing  the  remainder  of  its  body 
ttzter  it,  will  entirely  incase  the  gruiule, 
diatom,  or  other  substance  in  its  gelatinoua 
mass.  Here  a  process  of  digestion  occurs,  and 
when  all  nourishment  available  to  the  Amoeba 
from  the  granule  has  taken  place,  the  remaining 
portion  is  gradually  pushed  by  the  contractile 
I  power   of  the  AmoeM  to  its  external  portion, 


and  expelled.  It  will  be  seen  from  this  de- 
scription, and  from  observation  under  the  initra- 
ment,  that  this  cell  or  Amoeba  has  neithttr 
mouth  nor  anus,  but  ia  each  case  improviseitheie 
necessaries.  The  student  will  obs^e,  althoo^ 
there  is  no  external  wall  or  sac,  yet  the  extenal 
portion  is  a  litUe  more  dense  m  its  character 
than  the  internal  portion.  It  will  also  be  iee& 
the  vacuoles  are  mled  with  a  fluid,  and  when  a 
pseudopodium  is  extended,  i(  in  the  vicinitj  of 
the  vacuole,  the  fluid  contained  thereiB  adapts 
itself  to  its  altered  shape.  If  we  pass  a  iligbt 
current  of  electridty  through  the  plasma  eon- 
containing  Amoeba,  we  shall  see  them  ooe- 
tract,  and,  as  it  were,  shiver,  resembUng  veij 
much  the  contiaclality  of  human  muscle  when 
subjected  to  an  electric  current.  If  the  cnrreot  is 
too  severe  we  shall  find  the  Amoeba  give  one 
long  shiver,  and  then  die.  After  deatb, 
coagulation  takes  place,  and  apparently  may  be 
compared  to  the  ngor  mortis  of  human  bdngi ; 
but  whether  the  same  change  takes  place  is  a 
disputed  point,  and  whether  tne  coagulation  in 
the  cose  of  the  Amoeba  is  produced  by  myosin, 
is  not  yet  definitely  known. 

Tins  tmcertainty  makes  us  think,  with  all  our 
knowledge,  how  little  we  really  know,  uA, 
although  towering  to  sreat  heights,  yet  soddedy 
we  find  onrsdves  dethroned,  and  compelled  to 
state,  in  a  miserable  fashion,  that  "  we  don't 
know,"  even  over  a  little  thing  like  this.  I  may 
mention  that  myosin  is  a  form  of  globdia 
modified  syntonin,  and  is  coagulated  i^  about 
65**  Centigrade.  We  know  that  if  we  heat  the 
A.mQeba  to  50°  0.,  death  takes  place ;  it  is 
probable,  therefore,  that  this  globulin,  namdy, 
myosin,  is  really  the  cause  of  the  coagulation. 

In  speakiog  of  the  external  portion  of  this 
jeUy-like  mass,  I  stated  it  appeared  to  be  more 
dense.  This  is  termed  the  ectosarc,  and  the  inner 
portion  the  endosarc  Later  on,  in  stodyiog 
other  forms  of  animal  life,  we  sluJl  freqaently 
have  oocanon  to  use  these  terms.    Thiey  shodd. 


Various  Forms  of  the  White  Corpusdes  of  the 

Blood. 


therefore,  be  well  understood  and  borne  in  mind. 
For  the  purpose  of  proving  the  whole  of  the 
Amoeba  u  onemioally  the  same,  let  us  stain 
with  dther  iodine  or  magenta  solution :  we  shall 
observe  the  entire  mass  will  be  stained  through- 
out, and  not,  as  in  the  yeast -cell,  a  part  only. 

If  the  student  cannot  find  these  organisms  in 
mud,  let  him  jjrick  his  finger  with  a  clean,  sharp 
needle  Cnot  with  a  pin),  collect  the  blood  upon 
an  ordinary  slip,  and  examine  with  the  {in. 
objective :  ne  will  see  moving  about  in  the  plasma 
between  the  red  corpusdes  a  few  white  corpuscles. 
For  purposes  of  study  these  compare  favoorable 
with  the  Amoeba  obtained  from  mud.  It  must 
be  borne  in  mind,  however,  they  are  com- 
parativdy  few — about  one  white  corpusds  to 
three  hundred  red,  that  is  in  the  healthy  subject ; 
but  in  certain  diseases,  e^>ecially  of  females,  we 
find  their  number  greatly  mcreased,  as  in  anaemia, 
leucooythffimia,  so.  The  white  corpusds  is 
about  s^ooin.  in  diameter.  Oooadonally  the 
Amoeba  becomes  encysted,  that  is,  a  kud  of 
case  is  formed  externally ;  it  is  then  quiesoeni» 
and  ceases  to  extend  pseudopodia.  In  renew- 
ing blood  we  will  not  treat  tne  subject  so  mnch 
from  a  physiological  point  of  view  as  from  a 
microscopioal  one,  although  of,  course,  it  is 
necessary  for  a  right  understanding  of  the  latter 
to  know  something  of  the  former.  We  nuT 
connder  blood  to  consist  of  a  plasma  in  whioh 
red  and  white  oorpusdea  are  suspended,  the 
plasma  is  said  to  consist  of  serum  and  fibrin* 
ferment,  paraglobulin,  and  fibrinogen.  Biia- 
globulin  is  by  seme  phydolog^ts  called  fibriso- 
plastin. 

It  is  these  latter,  namely,  the  fibrinogen  and 
paraglobulin  in  combination  which  formerly 
were  cocsidered  to  cause  the  phenomenon  known 
as  coagulation  and  the  formation  of  fibrine :  bat 
the  researches  of  my  friend  and  teacher,  the  late 
Dr.  WooMridge,  of  Guy's  Hospital,  has  modified 
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thifl  Tio^  greatly.  It  is  probable,  therefore,  the 
pheaomena  of  the  coagulation  of  the  blood  will 
gliortly  be  referred  to  other  canses  than  those 
mentioned  above — ^namely,  to  the  presence  of 
liecytfain.  In  ordinary  human  blood  placed  npon 
a  glide  we  shall  see,  daring  coagulation,  the  red 
ooiptiscles  have  a  tendency  to  run  together,  as  it 
were,  into  a  roll,  that  is  face  to  face,  so  that  they 
leeemble,  in  a  marked  degree,  piles  of  coins: 
these  are  called  rouleaux.  In  obserring  an  indi- 
vidual red   corpuscle,    we  find  it  to  be  about 


^ 


/I. 

A,  Oiyetals  of  Haemoglobin  from  Guinea-pig ;  B, 
OrjM»  of  Hemoglobin  from  Human  Blood. 

i^th  of  an  inch  in  diameter,  possessed  of  no 
nadsoB,  doubly  concave,  and  thinner  in  the 
centre  than  at  the  edges,  or,  more  properly 
fpeaking,  its  periphery. 

The  colour  of  the  red  corpuscle  is  assumed  to  be 
produoed  by  a  substance  termed  haemoglobin, 
a  compound  of  heematin  and  globulin.  This 
hemoglobin  may  be  separated,  and  crystals  of 
hamatin  obtained  for  purposes  of  microscopy,  by 
tresting  the  blood  of  the  rat  in  the  manner  to  bie 
4eeaibed  later  on.  Of  course,  the  crystals  may 
he  obtained  from  human  blood,  but  the  crystals 
are  more  easily  obtained  frem  rat*8  blood. 
Hffimatin  'appears  to  the  naked  eye  as  a  dark 
brown  powaer,  but  when  examined  with  the  ^in. 
objective,  we  find  its  true  character  is  crystalline. 
The  figures  represent  their  salient  points.  It 
ihoold  be  remembered,  however,  according  to 
the  animal  from  which  the  blood  was  obtamed, 


Bouleaux  of  Bed  Blood  Corpuscles. 

«  Uie  form  of  crystal  will  differ.  In  the  Mam- 
ttatia  their  form  is  generallv  prismatic.  The 
hflBiDoglobin  may  be  obtained  from  raVs  blood  by 
placing  a  drop  of  the  blood  upon  the  slide ;  allow 
|t  to  ooagidate,  then  place  a  drop  of  water  upon 
it,  itir  about  wiUi  a  needle,  and  let  a  Uttle  of  the 
iidd  fall  upon  another  slide ;  in  a  few  minutes, 
open  evaporation  tiie  crystals  will  fall,  and  may 
be  exammed  as  described.  The  student  wiU 
lemember  the  white  corpuscles  of  the  blood  are 
nacleated. 


TEE  LATHE  INDEX. 

I  HAVE  drawn  here  three  methods  of  making 
an  adjustable  index  pillar,  either  of  which 
vill  answer  the  end  in  view.  I  am  not  supposing 
the  mandrel  fitted  with  tangent  screw  and 
Mgment  engine,  because  that  will  of  itself  hold 
the  division- plate  securely,  irrespective  of  an 
addition  to  the  index  peg.  The  first  illustrates 
^  plan  I  spoke  of  in  my  last  paper.  The 
pOlar  has  upon  it  a  screw-thread,  which  need  not 
oe  ol  very  fine  pitch,  and  is  raised  and  lowered 
bythe  ferrule  B,  Fig.  8.  A  longitudinal  slot  in 
tsii  Boew  into  which  falls  the  rounded  end  of  a 
dampmg  screw,  C,  prevents  the  screw  pillar 
^tmg  upon  its  own  axis.  Fig.  9  reversee 
ng.  7,  and  is  still  more  inexpensive.  The 
*Bcket  which  receives  the  taU-pin  of  the  index 
iping  is  made  to  slide  upon  a  turned  cylindrical 
V^t  upon  which  it  can  be  clamped  at  any 
woied  height.  Fig.  10  ehows  this  modified  in 
a  manner  similar  to  the  last.  A  screw  is  cut 
Yfoa  which  the  socket  piece  slides,  and  the  latter 
■  nCained  at  the  desired  height  by  two  ferrules  or 
nuts,  one  above  and  the  other  below  it. 

And  now  let  me  pass  on  to  a  contrivance  de- 
■pMd  in  the  first  place  to  help  any  such  blind  bat 
^  nyaelf  to  count  the  dividing-plate  holes ;  it  is, 
**  *BJ  rate,  a  simple  aid  to  that  work.    At  the 
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back  of  the  front  standard  of  the  headstock  is 
fixed  an  arc,  or  quadrant,  supported  by  two 
arms,  and  this  is  to  be  painted  pure  white.  At 
one  end,  0,  it  has  a  block  in  one  piece  with  it — 
or  a  pm ; — it  is,  in  fact,  merely  a  fixed  stop  of 
some  kind.  B  is  another,  but  this  one  may  be 
clamped  at  any  part  of  the  arc  by  a  screw.  On 
the  mandrel  is  a  pointer,  fitted  spring-tight,  to 
be  easily  moved  by  hand,  but  still  suffidentlv 
tight  for  the  mandrel  to  carry  it  round  A.  It 
can  be  fitted  at  the  back,  just  behind  the  arc, 
but  it  then  needs  a  double  bend  to  bring  its  end 
in  front  of  the  arc.  The  hand  is  to  be  painted 
jet  black.  D  is  the  index  spring,  represented  in 
its  usual  place.  I  should  mention  that  the  arc 
need  not  exceed,  as  a  rule,  the  quadrant  of  a 
circle,  as  the  apparatus  is  less  needed  when  a 
large  number  of  holes  are  to  be  passed  over  at 
onetime.  The  modu8  operandi  is  as  follows: — 
Place  the  index-point  D  in  the  zero  hole  of  the 
circle  to  be  used,  i.e.,  in  a  hole  from  which  a 
start  is  to  be  made;  pull  down  the  hand,  or 
pointer,  till  it  rests  against  the  block,  or  stop,  C. 


pointer  will  be  plainly  seen  moving  over  the 
white  arc  till  it  reaches  its  movable  but  clamped 
stop.  As  soon  as  it  iust  touches  this,  it  will  be 
known  that  the  right  hole  is  reached  for  the 
index-point  to  drop  into.  The  cost  of  this 
affair  is  almost  nominal,  as  it  can  be  made  of 
any  avulable  material— even  white  card  for  the 
arc,  and  tin  for  the  pointer;  but  at  the  same 
time  it  is  better  to  use  brass  and  steel,  as  it  is 
never  satisfactory  to  muddle  up  lathe  apparatus 
which  may  be  often  reo^nired,  and  there  is  no 
pleasure  or  satisfaction  m  it.  A  lathe,  if  it  is 
worth  anything,  is  worthy  to  be  fitted  up  at  all 
points  as  a  bit  of  precious  machinery,  which, 
indeed,  it  really  is ;  and  I  would  only  recom- 
mend such  matcffials  as  cardboard  and  tin  while 
experimenting.  But  if  it  is  found  on  trial  that 
anv  experimental  design  bids  fair  to  be  suooess- 
ful  in  practice,  then,  I  say,  set  to  work  with 
really  suitable  materials,  and  make  a  workman- 
like job  of  it  at  once. 

It  must  be  understood  that  this  is  not  meant  to 
act  as  a  self-acting  index,  but  only  as  a  cheque 


Now  move  the  division-plate  the  required 
number  of  holes,  which  will  carry  the  hand  with 
it  towards  the  movable  stop,  and  this  is  to  be 
fixed  at  the  place  at  which  this  pointer  stops  when 
the  given  numbeo:  of  holes  have  been  passed  over. 
At  each  separate  count,  therefore,  the  pointer 
will  traverse  this  space.  All  that  is  needed  is  to 
pull  back  ttie  pointer  to  the  block  G  when  the 
index-point  is  readjusted  and  placed  in  its  right 
hole,  and  then  the  moment  it  is  lifted  and  the 
division-plate  and  pulley  advanced,    the  black 


to  the  qrdinary  counting.  I  may  say,^  more- 
over, that  as  I  chiefly  aimed  at  visibility,  I 
wanted  a  block  pointer  on  a  white  arc,  and  the 
original  idea  was  to  get  an  arc  bigger  than  the 
division  plate,  that  the  hand  mieht  move  ovrar  a 
larger  space.  Hence  I  had  another  notion — viz., 
to  set  up  a  big  white  clock-face  of  a  thing  in 
front  of  me,  and  carry  a  cord  from  the  lathe 
pulley  over  fair-leaders  to  drive  the  hand  of  this 
tell-tale  dock.  There  is  no  cord  on  the  lathe 
pulley  wldle  the  division  plate  is  in  use,  and 
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xnatten  could  easily  be  arranged  to  cany  the 
hand  over  a  larger  space  on  the  clock-fiioe  than 
that  between  the  holes  passed  over  on  the  divi- 
sion plate.  Another  plan  I  am  about  to  follow 
is  to  attach  a  magnifier  to  the  index  spring  by  a 
suitable  dip  so  arranged  as  to  enable  me  to  focus 
the  holes  and  numbers  engraved  upon  the  divi- 
sion plate.  No  doubt  other  eyes  need  some  one 
of  such  devices,  though  I  know  a  man  of  93 
years  who  has  ^  not  yet  taken  to  spectacles, 
and  can  read  with  ease  even  by  lamplight.  I 
confess  I  envy  him,  and,  what  is  more,  I  am 
afraid  that  the  very  necessity  of  peering  into 
division  plates  does  not  by  any  means  improve 
one's  si^ht. 

Division  plates  are  indeed  a  terrible  trial  in 
many  ways,  and  if  some  really  simple  and  inex' 
pensive  self-acting  counter  were  devised  there 
would  undoubtedly  be  no  lack  of  buyers  ;  but  it 
is  a  matter  by  no  means  easy  of  soluhon,  aa  I  can 
state  from  experience.  For  many  a  time  and 
oft  I  have  plodded  over  it,  and  when  an  arrange- 
ment has  suggested  ita^  offering  apparently 
every  advantsge  in  the  way  of  simplicity,  it  has 
proved  utterly  useless  when  details  have  been 
carefully  gone  into.  A  ratchet  and  pawl,  for 
instance,  attached  to  the  pointer  iUustrated, 
which  pointer  would  thus  also  become  a  handle, 
would  pull  round  the  mandrel  at  each  setting; 
but  as  there  must  be  as  many  teeth  in  the  ratchet 
as  holes  in  the  outer  circle,  since  the  pawl  must 
at  least  advance  one  notch  each  time,  such 
ratchet  cannot  be  made  small  enough  to  fit  on 
at  the  base  of  the  pointer,  and  an  apparently 
simple  plan  oannot^lxs  thus  arranged.  And  so  it 
has  betti  with  many  other  designs.  Hence  I 
suppose  that  of  Evans  remains  tnumphant.  It 
looks  "a  lot  of  it,"  it  is  not  inexpensive,  and  so, 
as  usual,  the  majority  of  lathe  men  have  still  to 
undergo  the  tedious  j^rocess  of  counting,  and  to 
spend  many  an  hour  m  executing  the  blmd  man's 
puzzle. 

P.S. — ^Whsn  I  wrote  the  paper  on  the  above 
subject,  I  stated  that  I  was  having  one  attached 
to  my  own  lathe.  I  eventually  adopted  the 
pillar  at  back  of  head- stock  drilled  to  receive 
the  cylindrical  stem^  which  carries  the  spring 
proper  in  a  fork  at  its  upper  end.  This  rising 
adjustable  rnllar  is  clamped  by  a  thumb-screw.  I 
sent  a  rougn  sketch  to  the  Brittannia  Company, 
leaving  it  to  them  to  settle  the  method  of  attach- 
ment and  size  of  the  parts,  knowing  that  they 
would  do  this  better  than  I  could  myself.  The 
headstook  has  come  back,  and  U  is  due  to  the 
makers  to  say  that  the  work  is  excellently  done, 
and  fully  answers  my  expectation.^  Ijistead, 
however,  of  mounting  my  own  division  plate 
upon  the  pulley,  they  decided  to  make  a  new 
gun-metal  pulley,  division- plate,  and  all,  and 
tne  ten  circles  were  drilled  to  pattern  with  per- 
fect truth.  I  could  hardly  have  believed  the 
improvement  it  has  made  in  ease  of  reading  and 
manipulation  of  the  index,  and  with  the  pomt  of 
the  latter  fitted  to  a  slot  in  the  end  of  the  spring, 
as  sketched  in  my  paper,  I  find  it  perfectly  easy 
to  adjust  the  latter  for  setting  the  eccentric  or 
dome  chuck  perpendicular,  and  for  wimilur  par- 
poses  of  an  adjustable  index.  I  am  more  than  ever 
convinced  of  the  advantage  of  a  pillar  adjustable 
for  height,  as  it  stands  to  reason  that  if  the 
index  q>ring  can  be  set  horizontal  in  any  circle 
of  holes,  it  will  hold  the  puUev  more  securely 
than  it  would  in  any  other  position.  As  others 
may  profit  by  a  somewhat  unorthodox  affair 
which  I  have  also  adopted  in  the  matter  of  over- 
head, I  will  include  it  in  this  postscript.  I 
have  never  Hked  the  tension  bar  and  pulleys 
arranged  below  the  roller.  Unquestionably  Mr. 
Evans  is  right  in  placing  them  above;  but 
although  I  have  long  wished  to  do  so,  I  did  not 
see  my  way  to  setting  up  a  new  overhead,  nor 
could  I  transpose  the  shaft  and  tension  bar  as  I 
experimentally  tried  to  do.  It  often  happens, 
indeed,  that  one  retains  apparatus  not  altogether 
satisfactory,  simply  because  it  is  fitted  up  and 
would  entail  undesirable  expense  if  removed. 
Such  was  my  own  case,  but  noticing  a  short  time 
a^  a  well -placed  beam  over  tiie  lathe,  but  at 
right  angles  to  it,  and  in  a  line  with  the  middle 
ofthebed,  I  decided  on  the  following  plan: — I 
obtained  from  the  blacksmith  a  bar  of  I  in. 
round  iron  bar,  one  end  of  which,  after  filing  it 
up  bright,  I  inserted  in  a  hole  bored  in  the 
beam,  so  that  the  bar  stood  out  above  the  lathe - 
bed,  and  parallel  with  it,  about  6ft.  from  the 
ground.  Upon  this  bar,  which  extends  from 
tiie  middle  of  the  lathe-bed  to  the  head -stock, 
and  perhaps  6in.  further,  I  slipped  the 
sliding  -  block     which     carries     the     tension 


bar  and  its  puUey^s,  having  removed  them 
from  their  old  position  for  that  purpose.  So 
excellent  is  the  result  that,  although  a  friend 
volunteered  to  give  me  gratis  a  new  overhead,  I 
declined  it.  The  fixed  beam  seems  utterly  to 
absOTb  all  vibration,  and  is  in  that  respect  very 
much  to  be  preferred  to  a  tension  apparatus  fixed 
to,  and  a  part  of  the  lathe  itself.  I  may  mention 
here  that  the  proof  given  by  H.  and  Co.,  that 
Uieir  system  of  overhead  is  the  best,  applies  to 
this  one.  I  can,  without  hurry  and  with  the 
greatest  ease,  count  and  readjust  the  index,  and 
put  my  foot  back  on  the  treadle  before  the  fiy 
wheel  has  ceased  to  revolve.  But  then,  the  lathe 
is  undoubtedly  a  very  good  one,  the  fiywheel  is 
not  balanced,  and  the  overhead  shaft  is  on  hard 
centres,  and  runs  very  easily.  I  suppose  each 
turner  swears  by  his  own  lathe ;  and  as  to  over- 
heads, that  is  generally  settled  by  the  lathe-maker 
to  whom  the  order  is  given.  A  few  still  cling  to 
the  swing-swang — *' F.A.M."  for  one,  H.  and 
Co.*s  customers  adopt  the  form  made  by  that 
ancient  firm,  and  Evans  delights  his  customers 
with  that  which  now  bears  his  name.  It  were 
hard  to  say  which  is  really  the  best ;  but  either 
will  produce  marvellous  results  in  the  hands  of  a 
capable  workman.  At  present  it  seems  I  have  a 
beiam  in  my  own  eye,  and  am  satisfied. 

0.  J.  L. 


PRACTICAL   PHOTOGKAPET   FOB 
AMATEVBS/ 

By   S.   R.    BoTTOsni. 

{  58.  rjpHE  exposure  in  the  camera  is  one  of  the 
X  most  important  parts  of  the  operation 
of  taking  a  picture,  whether  it  be  on  collodion 
or  any  other  senritive  surface.  The  duration 
of  the  exposure  depends  so  much  upon  circum- 
stances that  it  is  simost  impossible  to  lay  down 
any  hard  and  &st  rules.  It  will  depend  on: 
1.  The  aperture  of  the  lenB.  2.  Focal  length  of 
lens.  3.  Amount  of  light.  4.  Sensibility  of 
collodion.  5.  Whether  the  lens  be  single  or 
double.  In  the  folowing  r^mi  the  collodion  is 
supposed  to  be  of  the  most  sensitive  quality, 
freshly  made  aoootding  to  the  recipe  given  above. 
(The  wider  the  aperture  of  the  lens  in  proportion 
to  the  length  of  Uie  focus,  the  quicker-acting  will 
it  be.  In  speaking  of  the  aperture  of  the  lens,  it 
must  be  boine  in  mind  that  the  clear  opening 
through  which  the  light  enters  is  here  intended ; 
consequently,  if  a  diaphragm  or  ''stop,"  with 
an  aperture  of  lin.  in  dimeter,  be  placed  in 
front  of  a  lens,  even  though  the  lens  were  4in.  in 
diameter,  its  aperture  is  thereby  reduced  to  lin.) 
Therefore,  a  lens  of  2in.  aperture  and  5in.  focus 
will  require  a  longer  exposure  to  produce  the 
same  effect  than  a  teas  of  2in.  aperture  and  only 
4in.  focus.  Owing  to  the  tmclmess  and  the 
number  of  surfaces  which  the  light  has  to  pass 
through,  a  compound  lens,  such  as  a  portrait,  a 
rectilinear,  or  a  doublet  lens  will  be  somewhat 
slower-acting  than  a  single  lens  of  the  same 
focus  having  a  corresponding  aperture.  The 
more  of  the  violaceous  rays  there  are  present  in 
the  light,  the  more  *'  actinic  '*  f photographically 
active)  will  it  be ;  so  that  altnough  there  may 
be  more  apparent  Ught  on  one  day  than  another, 
there  is  not  necessarily  more  actinic  power,  for 
ordinary  bright  light  is  rather  ri^er  in  the 
yellow  rays  than  the  violaceous.  The  most 
favourable  light  for  photography  prevails  in  the 
spring  and  early  summer  montfius.  In  Uiose 
seasons  a  clear  blue  sky,  with  a  few  fiocky 
white  clouds,  will  be  found  to  give  tiie  most 
rapid  pictures.  Taking  such  a  sky  as  our 
standard,  and  supposing  the  B6lutions  to  be  at 
the  temperature  of  60^  Fahr.,  the  following  will 
be  the  approximations  to  the  exposures  required : 

1.  For  pictures  in  the  open  air: — No  stop  on 
the  lens.'h  ^-plate  lens,  about  l|in.  in  diameter, 
Hvn.  focus.  Exposure  with  sun  on  the  object, 
-^  of  a  second ;  exposure  without  sun  on  the 
object,  1  second,  {-plate  lens,  about  2|tn.  in 
diameter,  7in.  focus  exposure,  with  sun  on  the 
object,  1  second ;  exposure  without  sun  on  the 
object,  2  seconds,  ^-plate  lens,  about  3}in.  in 
diameter,  lOin.  focus—- exposure :  with  sun  on 
object,  from  1  to  2  seconds;  without  sun  on 
object,  4  to  6  seconds. 

2.  For  portraits  under  glass  (no  stop  on  the 
lens). — ^-plate  lens,  about  Hin.  in  diameter,  4{in. 
focus,  exposure  from  10  to  30  seconds,  {-plate 
lens,  about  2|in.  diameter,  7in.  focus,  exposure 

*  All  righta  leserred.        t  Foztnit  lens  iindentood. 


from  16  to  45  seconds,  ^-plate  lens,  about  S^ 
diameter,  lOin.  focus,  exposure  from  30  to  60 
seconds. 

(N.B. — Lenses,  the  visual  and  actinic  loci  of 
whi<^  do  not  coincide,  are  somewhat  quicker- 
acting  than  those  which  are  perfectly  oorrectsd ; 
but  the  difficulty  of  remembenng  to  allow  for  the 
differences  in  focus  renders  this  advantage  nags- 
tory.) 

* 

Having,  therefore,  dedded  the  exposure  wUcb 
it  will  he  desirable  to  give,  the  operator  gi?^ 
a  final  glance  to  the  ima^e  on  the  ground  glaas  b 
order  to  insure  its  bemg  an  accurate  focu, 
carefully  removes  the  ground  glass  fiame,  with* 
out  disturbing  the  camera,  places  the  ca]^  on  thfr 
lens,  and  puts  tiie  dark  frame  containing  ih» 
sensitive  plate  in  the  groove  just  vacated  I7  the 
ground  glass  frame  ;  taking  care  to  repUoe  it » 
that  the  draw-upjahntter  faces  the  lens.  HoldiD; 
his  hand  on  the  top  of  the  dark  frame,  with  i& 
other  hand  he  pulls  up  the  shutter,  as  fsraiit 
will  oome,  and  turning  it  back  on  its  hinges  pro- 
ceeds to  uncap  the  lens  as  lightly  as  posuble,  ao 
as  not  to  impart  vibratory  motion  to  tiie  caacn. 
He  then  counts  the  number  of  seconds  HiaX  it 
has  been  determined  to  expose  the  picture  to- 
the  action  of  light,  after  which  he  replaces  the 
cap  on  tiie  lens,  closes  the  shutter,  remoTOB  the 
dark  frame  from  the  camera,  returns  with  it  into 
the  dark  room,  where,  having  closed  the  door,  he 
commences  the  operation  of  development 

}  59.  Having  removed  the  plate  from  the  daik 
slide,  he  takes  it  up  again  bpr  the  same  coxua 
with  which  it  was  held  during  ooUodiomnogy 
and,  holding  it  in  a  perfectly  horiaontal  potttioa 
over  the  dish  in  the  centre  of  the  table,  he  ^* 
tributes  over  its  entire  surface,  by  means  of  l 
backward  movement  of  the  rijs^ht  hand,  & 
sufiicient  quantity*  of  developing  solation, 
which  he  will  have  previously  poured  oot 
into  one  of  the  developing  guuses.  If  the 
plate  be  not  entirely  covered  with  the  loln- 
tion  at  one  sweep,  lines  are  sure  to  show 
themselves  where  the  sdutioa  did  not  touch; 
while,  if  by  too  sudden  a  splash,  some  ol  th^ 
nitrate  of  sUver  adhering  to  the  plate  be  washed 
off,  the  picture  will  be  fainter  in  those  paits;  so, 
to  insure  equal  covering,  it  will  be  well  to- 
observe  the  following  preoautions: — Let  the 
measure  be  held  in  the  right  hand,  so  tilted  that 
the  liquid  nearly  runs  out,  and  having  plsoedit 
above  the  end  oz  the  plate  nearer  the  liit  hand, 
let  it  be  drawn  rapidly  but  steadily  backinuds. 
If  the  plate  has  been  held  horizontally,  the  liquid 
will  almost  certainly  cover  the  whole  of  it  By 
slightly  but  quickly  tilting  the  plate,  the  fluid 
may  be  made  to  flow  to  any  spot  zfot  covered  beloie 
the  developing  action  commeaoes,  which  actuVt 
however,  beginsalmost  instantly  withthedevelopsr 
of  the  strength  givenabove.  Should  any  difficolty 
be  found  in  getting  the  solution  to  flow  in  <& 
even  sheet,  the  beginner  may  reduce  the  amooat 
of  sulphate  of  iron  (in  the  developing  solutioD)  to 
60  or  even  to  80  grains  to  the  4oa.,  until  he  has 
acquired  the  happy  * '  knack  "  of  flooding  the  plaits 
without  leaving  any  bare  spaces,  and  wi^ujot 
spilling  the  solution.  When  he  has  acquired  the 
requisite  dexterity,  a  return  to  the  normal  formula 
is  recommended.  Still  keeping  the  plate  in  a 
horizontal  position  over  the  glass  bottom  ^^^^^ 
ing  dish,  the  picture  will  (if  sufficienti^  exposed) 
qmddy  be  seen  to  appear  ;  the  high  hghts  fitit» 
then  tiie  middle  tints,  and  lasUy  the  deepvk 
shadows.  When  every  detail  is  well  out,  ^ 
action  of  developing  must  be  stopped  hy 
thoroughly  washing  the  plate  (still  held  in  a 
horizontal  position)  under  a  stream  of  wsier 
until  a  drop  from  the  plate  allowed  to  fall  on  ths 
tongue  no  longer  ti^tes  inky. 


THB  KINYOir  PIPS. 

A  NEW  pipe  has  always  an  attraction  for  the 
smoker.  We  have  illustrated  many,  a^ 
still,  as  recent  discussion  shows,  the  smoker  is  not 
happy.  The  "Kenyon,"  of  which  a  sketch  xi 
given,  claims  to  be  a  dry  pipe,  free  from  tho* 
noisy  and  noxious  accumulations  of  moistoA 
which  are  often  so  intMisely  disagreeable  in  pipo* 
of  the  ordinary  bore.  There  is  a  little  silver  or 
nickel  valve,  about  |in.  from  the  bole  of  the  pm 
and  this,  it  is  asserted,  gives  vent  to  the  b{ok- 
draught  along  the  stem,  which,  coming  stisight 
from  the  mouth,  is  charged  with  moistgre,  IP" 

•  The  quantltias  requuite  for  the'dlfferent  rittd  pligji 
are  approximately  here  gtvea:  |-platei  Mr.;  tP'^ 
4dr. ;  1-1  plate,  6dr. 
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I  B^T  introdacei  it  into  the  pips.    Mr.  H.  M. 

I  Slnltf  bM  had  an  opportunity  of  RnoMns  the 
in*,aDddaclarwittohe"acBpitftliiiTantioii." 
Boa  it  the  lettsr  vhioh  the  eiplorec  canoed  to 

.  be  tddnsMd  to  Ux.  Keajoa 

'  "KDeYbvu. 

"Br,— Hr.  Bvar  Btu^  dwIrM  d 

ttipM<Btti<pe«lilah  jon  btn  baan  _  . 

ttoisludbe  oop*lden  ■  o^Ml  inTmlioa,  and  irith 
■tkkttlimuhpliued.— IhETs  th«  bonDoi  tob«,iIr, 
pB  obtdiBit  «irTSAt, 
'8.  KtBToa,  Baq.  "LbwiboK.  Wiun." 

His  pipe  ig  cheap  and  dnnbls ;  bnt  there  ib  _ 
ray  napleasant  Bmell  from  the  material  ol  which 
tbs  Mmple  lent  to  ns  ii  made.  This,  ol  conne, 
joM  not  &Sect  the  piincipls  o(  the  invention. 
Ttw  pilentee  is  Mi.  S.  Kenyon,  6,  Nether  Hall- 
aii,  Donwiter. 


SOW  TO  XAEE  A  TI0LIV.-7I 

By  W.  PtouRiNO, 

n*ood  being  now  thoronghly  drr  and 
nooth,  the  rwdqr  may  put  on  the  foil  or 
wag.  The  loUowing  prepoiationg  idll  give 
llaaaant  diroraity  of  tont,  accoidiog  to  the 
sinibei  ol  coats  applied  : — 

Aifhaltom  dissolved  in  wood  OAphtha;  ditto, 
nUi  a  iittls  landBrao  added. 

AloM  and  mastic,  disaotTsd  in  spinta  of  wine 
IT  Tood  naphtha. 

Sudano  in  ditto,  colonred  with  a  little  hay 

Canada  talsam,  dinolved  in  wood  naphtha . 
m  m  two  coats  will  give  a  ddic^  stnw- 

Dmble-boiled  linseed  oil,  nibbed  in  before  i 
In  tutil  the  wood  will  take  ao  more,  and  left  tc 
tr;-  If  it  doei  not  all  dry  in,  the  placea  where 
ton  much  oil  has  been  applied  may  be  wiped  ovei 
*itli  1  ng  dipped  in  ipint. 

The  b«at  siEing  of  all,  in  my  opinion,  is  gam- 
tip,  finely  powered,  and  diuolveci  in  tnrpentine. 
lu  *iU  take  some  days  to  dissolve,  and  the 
»<^  should  be  frequently  shaken.  It  will  give 
«  Drijht  dear  yellow,  and  may  be  adminrtered 
P^ully,  As  before  remarked  it  will  be 
•moed  by  each  extra  coat.  A  brownish  yellow 
■ill  be  given  by  adding  a  pinch  of  asphaltom. 

Whan  the  liiing  has  been  completed  Uie  work 
ttoald  be  hung  np  in  a  warm  place  and  left 
fa  mu  days  to  get  properly  dry,  after  which 
tt"  onlar  coating  may  be  eommenoad.  Bo  care- 
U  not  to  Hood  the  bmsh.  Each  time  yon  take 
V  Tsraish  dmin  or  scrape  the  bmah  over  the 
•W  «'  the  saocer  into  which  yon  have  poured  a 
wla.  A  shallow  ointment  pot  is  even  better 
B^  a  »noer,  being  much  flnner.  Draw  the 
™i  la  one  direction  over  the  instrument,  and 
"Bot  go  over  the  ground  with  a  second  coat 
™!  the  first  is  thoroughly  dry.  Alternate  coats 
■ajbs  applied  crosswiae,  and  as  to  the  number 
«  ooUi  your  own  taste  wiU  tell  you  when  to  slop. 
■WW  Uuee  or  four  coats  you  will  find  that  each 
•wni  the  tint  considerably,  but  it  will  be  as 
^lokoepon  until  yon  have  got  the  tint  eome- 
™«1  deeper  than  you  desire  it  to  remain,  as  an 
Wowace  must  he  made  for  the  rubbing  down, 
rtidinmost  cases  is  desirable.  Varnishing  is 
Wiy  auv  means  an  easy  process,  and  you  will 
jWtlikaly  find  in  the  first  attempts  that  yon 
tsn  got  daAer  patches  hers  and  Uiere.  Do 
WUtBapt  to  de^  with  these  now ;  bnt  when 
get  a  fairly  thick  ooveiing,  fauig  np 


-~—  „  um.  nu,  ui»  been  aooomplished,  take 
•*»«  QiB  flnest  glaM-paper  and  a  little  thin 
"■jnloil,  and  operate  gently  on  any  inequalities. 
^  wipe  with  a  clean  rag  and  rub  dry.  After- 
■>"»  pot  a  few  drops  of  the  double-boiled  oU 
■ilslofiag,  and  mb  the  varnish  all  orer,  and 
■Blubbing  tilt  dry. 

uP*.  *"iler  may  feel  surprised  that  I  have 
?™  »id  nothing  about  amber,  which  is 
JJ™!?  luMiesed  to  be  one  of  the  chief  in- 
P™™  in  Cremona  vanuBh ;   but,  to  tell  the 


truth,  I  look  upon  "amber  varnish"  as  a  figure 
of  speech  msraly,  traceable,  no  doubt,  to  a 
certain  amount  of  resemblance  in  colour — cer- 
tainly not  in  texture.  I  do  not  believe  that  an 
atom  of  the  amber  that  we  are  acquainted  with, 
ever  entered  into  the  compodUon  of  the  varnish 
of  Cremona.  It  seems  much  more  probable  that 
that  beautiful  and  diaphanous  covering,  which 
commanda  in  aertain  instances  a  goodly  number 
of  pounds  iteriing  per  square  inch,  was  the  result 
of  oomlunatiooi  M  the  materials  before  enumer- 
ated, or  soino  of  them,  aided,  no  doubt,  by  the 
purity  of  gums  and  the  brilliant  climate  in  which 
they  were  mixed  and  applied.  It  is  not  impos- 
sible that  a  common  body  varnish  was  procurable 
at  the  local  oil-shop,  and  received  more  or  less  o' 
final  touch  in  the  way  of  colour  from  each  indi' 
vidua!  fiddle-malier,  acoording  to  his  fancy.  I 
Dm  aware,  of  course,  that  experimenters  hare, 
in  recent  times,  succeeded  in  fusing  amber  and 
getting  it  into  ramish ;  but  this  is  no  proof  that 
'*'  was  used  in  Cremona.  In  the  time  of  Stradi- 
uius  there  was  an  article  in  the  market  called 
amber,"  which  is  described  in  Jacob  Berlu'i 
Drug!  Unlojik'd  "  (IiOndon,  1690}  as  "every 
fine  and  fragrant  liquor  of  the  tame  condensity 
as  Strasbourg  turpentine,  of  a  pale  reddi^ 
colour;  it  comes  from  .lEgypt,  Cbios,  and  the 
Straits."  Poseibly  this  is  what  is  now  known  as 
Chio  tnrpentine. 

I  will  now  leave  the  "gentle  reader"  to  his 
Biperimente.  If  my  iiuitractioiis  have  been 
somewhat  inconsecutive  and  of  the  "  mn-and- 
read"  character,  it  is  owing  to  the  tact  of  their 
having  been  written  at  inlervals,  between  the 
houn  of  basinees  of  an  entirely  o^poaite  oatnre, 
and  if  there  be  any  point  on  which  the  reader 
wiahes  tor  further  information,  I  shall  be  happy 
to  supply  it  to  the  best  of  my  ability ;  and  I  pro- 
-  Me,  with  the  Editor's  permiBsioii,  to  do  so  in  the 
NOLiBu  Mhchahic,  whether  the  queries  reach 
e  prirately,  or  through  these  columns. 

To  begiu  with  "T.  8.  J.,"  who  remarks  that 
I  have  said  nothing  abont  "air-epaae."  That 
il  true,  and  the  reason  that  I  have  passed  it  is 
that  I  do  not  want  to  trouble  the  reader  with 
what  I  regard  as  one  of  the  many  ultiB-sdentific 
notions  which  have  been  started  with  the  view  of 
accounting,  it  poesible,  tor  the  superiority  of 
the  Cremona  instruments.  If  the  amateur  keeps 
toleiably  close  to  the  dimensions  given,  the  in- 
'' — unent  will  not  be  far  wrong  in  ihe  matter  of 
space ;  and  it  will  be  remembered  I  stated 
that  if  built  on  a  larger  scale,  the  instrument 
would  develop  into  the  tenor  chiuracter  of  tone. 
Some  years  since  I  experimented  on  this  head 
by  filling  instruments  with  pearl  sago,  and 
weighing  the  sago  after  it  was  withdrawn.  This 
can  Bsaify  be  done  by  taking  down  the  strings, 
'  wrapping  a  napkin,  or  a  duster,  round  the 


tail-pin  hole.  I  tried  a  Stradivarius  and 
Guamerius,  both  high-class  instruments,  and  of 
splendid  tone.  The  Strad  held  a  little  over  jib. 
more  than  the  del  Jesu—a  fact  which  was  raUier 
unfortunate  for  the  air-space  theory  of  exactly 
612  vibrations,  and  tended  to  make  me  cling 
of   reducing  thicknesses 

indicated. 

Thin  plates."  I  have  never  found  them  to 
..  cointddent  with  great  "carrying"  power. 
To  "carry"  effectively  in  a  large  hall  a  violin 
must  be  stoutly  timbered,  and  although  it  may 
not  sound  loud  under  the  ear,  and  may  even 
appear  "  sleepy,"  it  will  be  found  to  spread  into 

comer  of  the  room. 

'hinness  at  edges  of /-holes."  This  is  no 
guide  as  to  the  general  thickness  of  the  table,  as 
maiiyot  the  earlier  makers  habitually  berellad 
the  inner  edges  of  the /-holes. 

"  W.  W.  r.'s  "  query  as  to  the  advisability 
of  staining  the  wood  is  already  referred  to. 

"  Orderic  Vital."  I  always  read  with  pleasure 
the  contributions,  clear  and  sensible  in  style,  and 
interesting   in   subject   matter,    ot  this  eorre- 1 


spondent,  and  think  that  his  suggestions  as  to  th« 
measurement  ot  old  violins  by  ordinates  and 
absdssffi  would  be  not  only  valuable,  but  abso- 
lutely neoesMry  in  a  case  in  which  it  was  intended 
to  make  an  aael  eepy  of  an  "old  master" — ot, 
lathar,  I  should  say,  of  a  particular  spedmea 
of  an  old  master,  for  the  eld  maken  seldom 
repeated  their  exact  liues— a  tact  which 
would  seem  to  argue  that  they  were  either 
not  wedded  to  any  apeoial  outline,  or  that  they 
were  always  experimenting,  or  both.  I  doubt 
very  much  if  any  two  instrumenta  by,  for  ia- 
stance,  Stradivarius,  could  be  found  which  would 
prove  to  be  txaelly  alike — 1  mean  in  outline  and 
model,  ot  course,  and  without  reference  to  colour 
or  varnish.  During  the  whole  ot  his  long  oarettr 
Stradivarius  appears  to  have  varied  his  style, 
more  or  lees,  in  each  instrument.  Some  diiler- 
ence,  slight  though  it  be,  is  discernible,  either  in 
the  outline,  the  contour,  the  channel  the  oor- 
ners,  or  the  edges,  and  I  can  scarcely  agree  with 
"Orderic  Vital  >"  as  to  the  important  put  played 
by  outline  in  the  matter  of  tone.  The  well- 
known  "box"  fiddle  of  RT)f.  Savatt  woiUd  seem 
to  negative  this.  That  historical  instrument  was 
in  shape  a  trapezoid,  roughly  about  13|in.  long, 
S)in.  at  the  widest,  and  3\in.  at  the  smaller  end, 
with  rib«  or  sides  !fin.  deep.  It  was  tried 
a^inst  a  high-claas  instrument,  by  a  profeseor, 
with  professors  and  scientists  aa  judges,  and  the 
reports  record  that  it  was  difficult  to  say  which 
instrument  carried  off  the  palm,  the  benefit  ot 
the  doubt  being  given  in  favour  of  the  "box  " 
fiddle. 

Again,  the  fine  "  long  Strad  "  recently  photo- 
graphed in  Ur.  Fleming's  admirable  magazina, 
and  which  was  sold  a  short  time  ago  tor  £660,  is 
an  instrument  that  I  know  well.  It  is  ot  very 
delicate  outline,  and  differs  in  that  and  severu 
other  important  points  from  the  massive  works 
of  the  "grand  period  to  an  extent  which  is 
most  remarkable ;  but  it  has,  neverthelsM,  the 
real  "  Btrad  "  tone  in  an  eminent  degree- 
Further,  a  Oaspar  da  Sale  violin  is  erode  in 
outline,  and  immeascnbly  inferior  in  outline  and 
finish  to  a  "  brothers  "  Amati ;  but  in  grandeur 
of  tone  knocks  the  latter  "  into  a  oockedhat." 

Knowing  full  well  how  instanoes  of  this  kind 
cnn  be  multiplied,  I  am  afraid  that  I  fail  to 
recognise  mudi  benefit  from  the  scientific  mea- 
surementH  proposed  by  "  Orderic  Vital, "  at  anjr 
rate,  as  fW  as  tone  pn>dactjan  goes.  Would  it 
not  be  mors  satisfactory  that  the  amateur  should 
LOt  set  himself  to  slavishly  copy  anytbiug,  but 
rather  seek  to  disprove  old  prejudices  by  strikiilg 
out  a  fresh  line,  and  endeavouring  to  break  new 
ground F 

As  to  the  letter  of  "  Scio,"  November  13, 
which  the  Editor  kindly  dignifies  by  the  name  ot 
--"icism,  bnt  which  I  cannot  help  regarding  as 
aos,  I  at  first  decided  to  pass  it  unnoticed  ; 
but  lest  it  should  be  considered  that  his  remarks 
are  unanswerable,  I  will  deal  with  them  as 
shortly  as  possible,  and  leave  the  readers  of  the 
"E.M."toform  their  o*fn  verdict.     "' ' — 


much  affecl  as  water  on  back  of  duck.  ^ 
Only  a  few  weeks  ago,  in  vrritine  to  a  valued 
friend,   I  lamented  that  my  articles  on  fiddle- 
making  had  produced  no  discusuon.     Hia  reply . 
(somewhat  prophetic)  was  that  the  papers  wcce  so  , 
concise  and  prsotio^  that  there  waf  u^  room  fof 

■-  "But,"  he  added,. "wwt till yoi^gelj^to.. 
.  ._  realms  of  theory  or  discovery,  and  jou  win  ^ 
then  be  likely  to  catch  it  hot" — or  WQrifijfo  tW  ^ 
effect.  Wall,  a  week  or  two  afterwards  loileria  ^ 
my  readen  a  dose  ot  theory  and  discovery  gom^-  . , 
bined,  possibly  upsetting  a  good  many  idaHS  axA 
prej  udices.  It  is  not,  however,  on  this  jcroilnd  ,' 
tliat  I  have  apparent^  trod  on  '_'  Scio's  toes,  j 
but,  fortonately,  on  maUen  which  I  ain  surt' 
most  readers  of  the  "E.M."  are  quite  as  wd!^  . 
able  to  judge  aa  rither  I  or  "Scio."  This  \ 
gentleman  - —  or  genUeioGn,  I  can't  make  out 
which,  as  he  uses  the  first  and  third  perpons  ^ 
alternately,  writing  sometimes  as  ''^  '  .',^nd  ^ 
sometimes  aa  "we"  —  shows  nnfa|ineaB,  ^ 
give  it  the  mildest  term  I  can  tiunft.  9f,  4<l  , 
referring  to  Fig.  16,  p-  63,  about  wj^iiji  he. , 
jeers,  but  conceals  the  (act  that  in  thp  Bii,ccead'-  ^ 
ing  ^lapter  I  disclaimed  that  diagram,  wbich  I 
attributed  to  some  ems  or  accident  onthepait^, 
of  the  artist,  and  that  another  diagram  was  sub-  , 
stituted  for  it  on  j>.  108.  _     .j 

Animus  again  in  his  remark  about  "puhlicf,„ 
house  spille.'  It  Iwere  toreplythat  nawnereM,> 
my  writing  can  he  find  any  lelerence  to  tha  . 
words  he  uses,  I  should  write  the  literal  try^Jif^ 
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What  I  aaid  was,  "  at  lome  of  the  tohacooniBta," 
Jbo.  Of  ooune  I  don't  want  to  quibble,  but 
mmly  to  diaw  attention  to  hia  wilful  distortion. 

**  Scio  *'  wemB  lUp^htlv  mixed  as  to  **  contour  *' 
and  "  outline,"  which  he  appears  to  regard  as 
one  and  the  same  thing,  whereas  they  are  nothing 
ol  the  kind. 

It  is  no  oompliment  to  the  intelligence  of  the 
"  £.  M."  zeadexB  to  imply  that  they  do  not  know 
the  use  of  templets.  He  has  apparentlv  not 
oaught  the  meaning  of  my  suggestion,  and  may 
withadTantageread  the  paragraph  again.  As  to 
**  leading  m^  readers  along  the  most  difficult 
path,"  "Sao"  must  not  gauge  their  intelli- 
gemoe  by  his  own  standard.  I  have  a  much 
higher  opinion  of  '*E.  M."  readers. 

It  would  appear  as  if  <*8cio"  has  read  that 
which  he  has  been  *'  critidsing  "  in  a  somewhat 
superficial  a&anner.  He  says  I  <*seem  to  have 
tacen  a  thorough  disgust  to  the  gouge,"  whereas 
I  tdl  the  amateur  how  to  make  nis  own  gouges, 
and,  moreover,  give  «  diagram^  Fig.  28. 

As  to  his  assertion  of  the  "recognised 
position  of  the  /-holes,"  he  can  surely  have 
never  bettoi  in  contact  with  other  than  the  ordin- 
ary trade  instruments,  which  are  frequently  so 
much  alike  as  to  give  one  the  impresaion  that 
tkey  have  been  struck  out  with  a  die.  I  main- 
tain that  there  is  no  such  "  recognised  position." 
Each  of  the  old  Italian  makers  varied  consider- 
aUy  in  the  way  of  setting  the /-holes,  and  as  to 
f«rm,  posture,  and  position  were  guided  by  the 
pattcorn  of  the  outline,  and  general  style  of  each 
Mparate  instrument. 
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As  to  "Scio*s"  "geometrical  method  of 
obtaining  outlines,"  I  may  say  that  I  fortunately 
possess  good  eyeright,  and  nave  used  it  when- 
ever and  wherever  possible  on  high -class  violins, 
but  have^  never  been  able  to  discover  anything 
approaching  geometrical  accuracv  in  the  out- 
line of  a  good  Italian  instrument,  but  the  very 
oppotite,  and  I  should  be  glad  of  any  reader  of 
tiie  "  E.  M."  who  may  be  the  owner  of,  or  have 
access  to,  a  Stradivarius,  to  declare  in  these 
columns  whether  the  outline  curves  of  both  Hdea 
of  either  back  or  belly  are  exactly  alike,  or  the 
reverse.  It  is  a  fact  well  known  amongst  experts 
that  such  agreement  never  occurs.  The  finest 
instruments  appear  to  have  been  the  outcome  of 
free-hand  drawing  in  which  especial  eare  was 
taken  that  the  design  shoula  not  be  of  the 
stilted  character  whi(£  "  Sdo  "  advocates. 

The  manner  in  which  "Scio"  sneers  at  my 
improvised  tools — ^the  purfling  tool  for  instance, 
leads  me  to  fancy  that  he  may  be  in  the  trade, 
and  is  therefore  annoyed  that  I  should  indicate  a 
way  of  making  an  implement  for  l}d.  for  which 
he  would  like  to  charge  hidf  a  sovereign ;  but  I 
have  always  been  under  the  belief  that  a  great 
charm  of  amateur  work  was  to  make  one' a  own 
toola. 

"All  practical  men,"  says  "Scio,"  "select 
hardest  wood  possible  for  the  soundpost."  This 
must  surely  apply  only  to  his  own  locality,  as  it 
has  always  been  the  dictum  of  certainly  the  three 
most  "practical  men"  in  London  that  the 
eoftett  pme  should  be  used. 

Although   I   specify   particulars    of    certain 


violins  I  have  made,  and  their  peculiarities,^  this 
"  critic  "  says  :  *'  It  would  appear  Mr.  Pickoipg 
never  made  a  violin  in  his  life,  or  he  would  cer- 
tainly have  discovered  that  it  ia  almott  impouiblt 
to  varnish  a  violin  after  the  finger'  board  is  gbied  oa.' 
After  tins  final  example  from  the  "practical 
man  "  I  must  beg  to  be  excused  any  faiwer  dis- 
cussion with  hun.  Such  nonsense  (and  there  axe 
aeveral  other  instances),  I  am  happy  to  say, 
seldom  gets  into  the  columns  of  the  Englisb 

Poaaibly  "  Scio  "  wiU  respond  to  the  Editor's 
invitation  and  send  his  geometrical  method.  I^ 
ua  hope  it  ia  not  the  well-worn  acheme  of 
Bagatolla  or  of  Galbuaera,  first  given  in  Wetten- 
gel'a  "  Lehrbuch,"  pubUahed  in  1828,  and  done 
to  death  in  half  a  dozen  booka  on  the  violin  paV 
liahed  aubsequently.  This  method  might  be 
useful  in  such  placea  aa  Mirecourt,  or  the  Black 
Foreat,  and  oUier  localitiea  where  vioUna  aw 
manufactured  by  the  groaa,  and  where  each 
portion  is  made  iy  a  separate  workman  (in  many 
cases  by  workwomen),  and  the  parts  sent  into  the 
fitting  shop  to  be  glued  up. 


riTTma-x. 

IT  would  hardly  be  right  to  omit  an  engine 
cylinder  from  typical  examples  of  limng 
out.  Yet  a  cylinder  presents  leas  difficulty  than 
m^ny  other  pieces  of  meohaniam  that  might  w 

[named.  Some  machine  frames,  for  example, 
are  vaatly  more  difficult.  Yet  cylinders  oome 
more  frequently  in  the  Une  of  amateur  wors 
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thin  perhapt  othar  jobs,  and  I  will  Uierefors 
hk«  juit  ons  Ly  wuy  of  example.  Thoie  of 
our  MadoTB  who  uve  back  namben  can  loe  the 
limiig  off  of  a  loco.  cjUnder  in  Vol.  SLIX.  p. 
1(16.  The  pr«Hiit  example  ii  the  low-pieMore 
(jlinder  for  a  eompoond  horiEODUl  engine. 


ut  loot  tat  hoiiiug  to 
Tba  bed-plate  Id  t1 


Iwd- 


hieh-pn 


d-plate  ui  this  example  ii  built  np  of 
{Jite  and  angle.  Thete  14  a  correapouding  foot 
on  tba  high-preHnre  cjrlindei. 

C  ii  the  iteam-inlet  from  the  high-preenre 
nlinder.  D  is  the  exhaust-pipe,  E  is  the  ttetun- 
OMt,  F  its  dauge,  O  indicator  boeaea,  H  pet 
axik  booee,  J  facing  for  front  TalTe-rod  gafae, 
E  ftdng  for  hinder  ditto. 

In  •  cylinder  of  thii  type  theae  mattera  hare 
to  ba  looked  to :— That  Uie  facet  A.  and  F  are 

elal,  end  at  correct  dittancet  from  the  bore, 
the  flanna  A  and  F  are  ftt  right  aoglea  with 
Ibeboaa  LL,  and  the  oentie  H  ol  tbe  port* 
■idway  between  the  facaa  of  the  flanges  L I 
Oat  tlu  widtha  of  the  porta  and  of  their  sepa 
ntingban  are  corrBot  to  width,  and  at  Bxa(_ 
right  an^lce  with  the  cylinder  bore,  and  that  the 
bin  i)  m  winding  mth  the  gnideatripa  '  -  -' 

la  this,  as  in  other  examples,  it  must  be  re- 
■mibarad  that  if  I  deeoiibe  one  method  of  lining 
ovt,  a  diflerent  mode,  or  modea,  o^  ' 

vgnld  be  adopted  bj;  different  man. 
cmanl  or  bniM  outlines  only  of  theaa  methods 
nnt  need  be  inaiated  on. 

W«  wUl  mppoaa  the  oenttaJ  cored  hole  to  have 
beet  bridged,  N,  at  both  ends,  with  wood  or  iron, 
al  *I1  the  anrfaoe*  to  have  been  whitened.    The 

SGiidar  will  thcD  be  set  on  the  Uning-oS  table. 
doss  not  lay  in  actnal  contact  with  the  table, 
lot  mnst  be  anpported.  The  beet  way  to  block 
it  sp  it  on  two  piflOsa  of  wood,  0  0,  hollowed  to 
the  n^oi  of  the  body.  The  overhanging  steam- 
chast  nott  be  also  anpported  npon  a  cabical 
Hook.  P.  r*™         t~ 

Now  tba  oentret  of  the  diameter  Q  of  the 
ksn*  and  laiangf,  the  centrea  of  A  A,  and  of 
Ihclange  F  reapectirely  will  be  pricked  off  with 
Miptsa  oalipaiB  or  with  compaaaes.  The  point 
d  tae  toribing-hlock  is  then  set  to  one  of  the 
cotnt  thus  pricked  off,  and  if,  in  moving  the 
icutstoog,  and  it  neoettaiy  wedging  the  catt- 
Dj  op  more  to  one  tide  than  the  other,  each  of 
the  tluaa  centrM  isattheaamehaight,  then  there 
will  be  no  need  to  average  the  main  oentre  line 
llMt  naiies  through  the  three  points.  Bat  the 
inUtitlity  ia  that  thete  separate  centrea  will  not 
MbGse,  bnt  that  the  cored  hale  R  will  not  be 
ewtial  with  the  facet  A  A  and  F.  If  the  hole 
it  nt  only  a  little,  no  alteration  of  the  oentre  foi 
Wing  8  will  beneceatarv;  but  if  it  is  oat  much, 
nd  eaaedally  if  the  hole  ia  not  drcnlar,  or  if 
tti  tOowtnoa  for  boring  is  very  scant,  then 
itvin  be  neoBMary  to  mova  the  oantoo  for  the 
Im  opwuds  or  downwards,  of  conraa  throwing 
lbs  emttaa  of  the  facu  A  and  F  oat  alao.  Of 
tbe  two,  it  is  beat  to  throw  the  face  F  ont  lesa 
nd  lh«  (ace  A  more,  because  the  edges  t  i  ca 
le  dretiad  off  with  chisel  and  file,  while  it 
ratj  ondettiable  to  throw  tbe  volve-faoe  out  < 
mto«  stall. 

_  It  may  happen  that  the  three  coitrea  may  ba 
n  line  on  one  end  of  the  cylinder,  and  not  on 
lb  c4her.    But  the  great  point  alwaya  is,  in 
nee  of  (hit  kind,  tokeapUie  centrea  otUie 
■da  adget  of  Q,  and  of  F,  at  nearljr  in  aUsnnient 
■tiipiictiCBUe,  without  nnduly  duninisUng  the 


ttst.two  cnts,  one  rough,  one  finishing,  ci 
uenoff. 

Now  scribe  the  horizontal  centre  line  T  all 
wo4  the  cylindar,  acrost  ends,  L  L,  ftonge  F, 
^  body,  carrying  the  line  alto  acroas  the  ralve. 
>Kt  U  within  the  tteam-chest. 

Bat  before  this  line  is  scribed  very  deeply,  oi 
•"ta-popped,  it  is  nocasaary  to  tett  the  truth  ol 
w  hcet  AA  aiid  F.  For,  it  they  are  ao  much 
Ht  of  ^ttpandicolar  that  they  will  not  hold  up  to 
"WMOns,  then  it  will  fce  neceaaary  to  tilt  the 
^"^  oat  of  ita  proper  horiioatal  pfane,  and  so 
throw  tha  centre  line  T  out  of  true  centre  with 
tt^boca  AAand  F,  in  order  to  make  the  faces 
™td  squire  enough  to  give  sufficient  metal  tor 
joinery  to  liia.  It  is  a  pity  to  have  to  resort 
'°Hch  a  meuure,  bnt  cyhntfer  moulds  made  as 
"^ »  Itrgely  are,  with  drawbatia  and  cores, 
•^t  ilwayg  be  depended  upon  for  accuracy 

Bstin  uy  cub,  having  the  horizontal  line  T 


settled,  the  next  step  is  to  tat  up  the  vertical 
centre  line  V  with  a  sqaaie  from  the  marking  o& 
table,  in  the  centre  of  the  circle  fonned  by  the 
oattide  of  the  flange  Q,  if  possible.  Bot  it  may 
happen  that  the  dutancea  W  and  X  of  the  facea 
A  mi  F  fioni  tltii  centre  are  greater  or  lest  than 
thev  tbonld  be.  Then  the  centre  V  may  have 
to  be  moved  tlightly  in  one  direction  or  the 
other,  only,  however,  within  tba  limita  of  allow- 
ance for  machinery.  Both  eoda  of  the  cylindar 
will  be  tried  in  similar  fuahion,  and  when  the 
poaitionB  of  the  centre  linea  and  facet  are  fixed, 
the  vertioala  e  end  d  for  machining  ate  loribed 
Dp  fi«m  the  edge  of  a  aquare. 

Immediately  folio  wing,  theline  *,  rspraaenting 
the  |>laiied  facaa  of  tbe  Sanget  of  C  and  D,  ana 
the  line/  on  the  ends  of  tbe  Bange  B   will  ba 

'Die  centre  g  of  the  valve-rod  will  now  be 
raited  at  the  distance  Y  from  the  cylinder  oentie, 
and  tba  holes  h  itruck  on  each  emd. 

There  ia  ona  ilher  matter  before  the  cylinder 
is  moved,  and  that  is  the  tiaing  off  of  the  edgea 
of  a,  against  which  the  valve  tlidea.  We  have 
the  oentre  Une  T  already  scribed.  It  is  only 
neceaaary  now  to  mark  oti  a  line  corresponding 
with  that  oentre  line  npon  a  block  like  that 
shown  in  a  previous  article,  and  also  two  other 
lines,  oorrespondiog  with  the  planed  distances 
jj(^  the  goide  strips,  and  tisnafar  these  last 
two  linea  from  the  block  to  tbe  strips  in  the 
manner  before  described. 

And  now  tbe  cylinder  caating  can  be 
moved  from  its  packing  for  centre  popping  and 
machining.  A  witneat  line  will  ba  alruok  at  k, 
about  tin.  or  Jin.  outaida  the  line  for  boring,  and 
all  the  scribed  lines  will  be  narked  with  cp-*— 
popa  at  intervala  of  about  }ia. 

The  lining  oat  of  the  valve-face  U,  excepting 
that  of  the  guiding  atrips  n  a,  is,  of  conise,  not 
done  until  the  face  has  been  planed  over,  and 
thatfaca  is  not  planed  nntil  after  the  face  F  of 
the  ateam-cheet  hoa  been  planed.  Then  the 
valve  face  ia  planed  parallel  with  it,  and  [he 
guiding  atrips  a  a  are  planed.  Atamplet,  '~ 
then  cnt  ont  to  flt  withm  the  itripa,  and  t 
upon  the  planed  face.  Slots  are  cut  in 
templet  of  the  tame  mae  as  the  ports,  and  the 
widtha  between  the  tlott  correqoond  with 
the  widtha  of  the  port  bars,  lliis  is  laid 
upon  the  planed  face,  and  the  Unas  scribed 
through  the  tlota  repreeant  the  edgea  to  which 
the  ports  have  to  be  milled,  or  chipped  and  filed. 
Sometimet,  where  only  ona  casting  hat  to  be 
marked  out,  a  templet  is  not  made,  but  the  Unet 


planed  guide  strips. 

Whc^  at  frequently  happens,  the  ports  and 
port  ban  do  not  come  out  to  very  accurate 
dimensions,  the  differences  most  be  averaged, 
and  IWB  or  more  be  taken  off  some  of  the  a^et. 
Once  upon  a  while  the  valve  edgea  may  have  to 
be  slightly  altered  to  adapt  them  to  altered 
dinention.  But  the  allowanee given  tor  machining 
is  uBoally  quite  sufficient  to  aUow  enough  margin 
for  monlden'  inaccuracy. 

The  enda  L  L  of  the  cylinder  flangee  are  not 
ninally  lined  off  all  round.  It  is  sufficient,  attar 
tetting  their  vertical  truth  or  inaccuracy,  to  mark 
the  length  over  fimshed  flange*  in  one  spot. 
When  &6  cylinder  has  been  bored,  the  fiongaa 
ore  bu^at  the  same  setting  ;  usually  with  a  star- 
teed  anangement  upon  the  boring-bar.  Since 
the  cylindar  is  not  moved,  the  facing  of  the  flangee 
is  bound  to  be  at  precise  right  angles  with  the 
bore;  hence  the  reason  why  lining 
neceasary  here. 

After  all  the  flanges  have  been  faced,  the  ceotte 
linea  for  the  stud  holes  are  struck  round  on  flanges 
L  L  and  F,  and  the  centres  of  the  holes  divided 
oat,  '.their  diameters  struck,  and  centre  popped 
ready  for  drilling. 

Other  matters— as  the  lining  out  of  the  tapping 
holea  for  the  pet  oocka  and  for  the  indicator  {dagt 
—call  fur  no  comment ;    becaote  they  offer  r  - 
difficulty  after  t^°    main   lining  oat   hat  be 
mtist«red.  J.  H. 


AK  AiraUHCIATOB  FOB  BITRaLAB 

ALABMS,  Ac, 

A  CIRCUIT-CLOSING 
oiaton,  by  means  of  which  an  electrio-Iani^ 
will  be  lit  when  the  anniuiciator-drop  falls,  is 
■hoiru  in  the  illuitration.  It  hat  been  patented 
by  Mr.  Limbart  F.  Fauts,  of  Trinity  Uills,  Tazos. 
Tu  a  slandsrd  projaoting  Irom  the  base  plate  on 
which  the  alectra-iiuigiiet  i*  DOODted  is  fnloramad 


an  annatme  laver,  extending  over  the  nugaat  ^il 
throngh  a  mortise  in  the  aonnnciator-drop.  Tha 
drop  IS  pivoted  to  incline  sliehtly  forward,  tal  a 
''  )t  it  will  tall  by  gravity  when  released  Iro«  IbB 
tch  on  the  outer  end  of  the  armatore  lavar,  w*Uk 
__  held  down  and  normally  out  of  oonta<A  wlft 
the  DBgpet  by  a  iprlog.  Suppmrtad  withia  the 
path  of  the  drop,  aa  it  falls  whan  rdeasedbytfe* 
oatch,  is  a  oonteot  spriDR  attached  to  one  of  tta 
wirea  In  a  eitenit  In  which  is  included,  as  shows,  % 
battery,  an  deeblc-Iamp,  and  a  switch.  The  te> 
provemant  is  designed  for  use  ia  a  burglar-alarm  ar 
othar  signal  eTitem,  and  the  sircoit-doaing  daviati 
and  baUiery  are  eottnacted  with  thr  terminal  wtai 


of  tb»  magnet  fn  tbe  nanal  way,  so  that  wksa  ft 
■uffloisnt  eorrant  is  thrown  upon  tlia  magnet  ^  Ma 
opening  of  a  window  or  door,  the  amatote  lar~  *- 
tated  to  nleata  the  drop,  whlah  fn  f^ing  at 
the  oontaol-^rlng,  as  shown  in  dotted  lines,  al 


THBOBT  OF  THE  WIMSHTJB8I 

XACHINX.* 


rpHE  Wimshnnt  machine  i 


I   invented  ahead 


„  .__  ^         _.  of  nkb 

salt-aiatatioo,  certainty  of  action  tn  all  waathssa, 
and  antlM  abaenoe  o(  reveraal.  Ita  theory  is,  how- 
ever, vcay  little  understood,  and  H.  (}aTiel,taye 
"Tnitt  d'Electrioit^,"  has  gnna  lo  tar  at  to«r 
that  it  ia  not  poatibla  to  give  it  in "-•— ■ — 


huiat  msahine  works  p««ectly  when  the  combs  ai 


of  the  aleotricid  action.  '  It  the  distribatioa  n  Iba 
platea  of  the  machine  whan  it  is  in  motion  be  iave^ 
tigatad,  it  will  be  found  to  be  as  indioatsd  by  tfea 
■tgna  in  ^e  diagnm.  Id  order  to  prave  this.  Mi. 
Wimshottt  ha*  eonstructed  special  apparatus. 

One  of  thaaa  inatmmeDti,  the  "  epartiog  maoUaa^* 
is  an  ordinary  one  timplifled,  mi  conmita  of  twa 


leryo 


«  together; 


Impbned, 

a  large  nnmbar  o: 
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Fig.  2. 


Fig.  8. 


sectors  become  sonoonded  witii  haikw,  sparks  fly 
from  pouit  to  point,  and,  when  viewed  in  the  dark, 
a  very  fine  effect  is  presented.  The  other  instni- 
ment  only  differs  from  an  ordinazy  machine  in 
having  its  plates  made  of  an  elastic  material ;  when 
m  monon  they  are  seea,  to  attract  one  another  in 
qnadrants  I.  and  III.,  and  to  repel  in  II.  and  lY . 

In  the  following  paper  we  have  «<mght  first  to 
explain  how  the  distribation  shown  in  the  diagram 
can  be  set  np,  and  then  how  it  is  that  the  charges 
rapidly  increase.  In  Fig.  1,  the  front  plate  is 
represented  by  the  inner  circle ;  Bi  B^  are  the  sec- 
tors^ of  which  we  will  assume  there  are  eieht ;  /3  /3 
the  diametric  oondactor.  The  outer  drde  repre- 
sents the  back  plate,  Aj  A,  its  sectors,  and  a  a  its 
diametric  oondactor.  The  two  wheels  turn  in 
opposite  directions  with  the  same  velocity. 

Let  US  consider  one  of  the  sectors,  A\  of  the  back 
disc  at  the  instant  that  it  is  opposite  the  diameteic 
eondaotor,  /3  /3,  of  the  other  plate ;  and  we  will 
assome  that  a  sector,  B|,  of  the  disc  in  front  is  at 
t^  same  instant  in  contact  with  the  brash,  /J. 

Let  US  suppose,  without  inquiring  the  reason,  that 
the  sector  A^  has  a  weak  positive  charge ;  it  will 
indnoe  on  B,  a  negative  charge,  and  then  proceed 
itself  toward  a  j.  When  it  azrives  at  this  point,  that 
is  to  say,  after  revolving  through  90^,  Bs  will,  on 
aooount  of  the  opposite  directions  of  rotation  of  the 
two  plates,  have  arrived  opposite  the  brush  a^hidi 
will  be  in  contact  with  the  sector  A«^  while  Be  will 
be  opposite  A|  at  a.  The  charge  carried  by  B^  will 
tnduoe  on  A^  a  positive  charge,  while  A^  which  is 
positive,  wiU  be  discharged  to  earth,  smce  a  a^  is 
not  insulated. 

After  a  further  rotation  through  90°,  A&,  carrying 
a  positive  charge,  will  take  the  place  of  A^,  while 
B|  and  Bj  will  ohanffe  places.  The  series  of  actions 
just  explained  will  be  gone  throufch  ag^,  and 
since  the  induced  charges  are  less  than  the  original, 
the  machine  would  soon  oease  to  work.* 

Bat  A.  does  not  act  only  on  the  sectors  of  the 
second  plate,  but  also  on  the  neighboaiing  sectors 
A,  A,;  when  thev  come  in  contact  with  the  brush 
«,  the  positive  charge  flows  to  earth,  and  they 
leave  tne  diametric  conductor  with  a  negative 
eharffe,  which  thej  oury  toward  the  bniSi  p^. 
This  Drush  acts  by  mdaction  on  the :  sectors  of  ttie 
second  plate,  which  acquire  a  ^positive  char^,  and 
turn  £rom  the  brush  jS^  in  a  clockwise  direction. 

Thus  it  is  saifldent  for  the  sector  A^  to  have  at 
the  start  a  slight  positive  charge  in  order  tobrins 
about  the  dismbution  shown  in  the  diagram.  Au 
the  sectors  of  the  back  plate  situated  on  the  left 
between  the  brushes  a  ana  a^  are  positively  electri- 
fied; the  op^site  sectors  on  the  same  plate  are 
negative,  while  on  the  front  plate  all  the  sectors  at 
the  top  between  /3  and  /3i  are  negatively  elecMfied, 
and  the  opposite  sectors  at  the  bottom  are  positive. 
In  the  top  quadrant  I.  the  charges  .'are  of  opposite 
sign,  and  attract  one  another ;  ue  same  holds  eood 
for  III.,  while  in  II.  and  IV.  the  charges  are  of  the 
same  sign,  and  repel  one  another ;  and  if  combs  be 
placed  at  these  points,  the  one  on  the  right  wfll 
collect  negative  electricity  and  that  on  the  left 
positive. 

It  remains  to  examine  how  these  charges  go  on 
increasing.  To  do  this,  let  us  take  the  machme  in 
anjr  position  whatever,  and  considfl^  the  electrical 
actions  that  are  taking  place  on  any  sector,  say  Bj, 
in  contact  with  a  brush.  This  sector  is  under  the 
inflaence  of  (1)  the  negative  sectors,  Bg,  B,,  Bg ; 
(2)  thp  positive  sectors,  B,,  B^,  B4 ;  (3)  the 
positive  sector,  A^,  A„  A!,  of  the  back  disc.  Since 
the  two  first  sets  are  symmetrically  disposed,  they 
neutralise  one  another,  and  the  action  of  the  throe 
sectors,  Ag,  A,,  A,,  alone  remains ;  each  of  these 
tends  to  give  it  a  charge  nearly  equAl  to  its  own  in 
quantity,  but  opposite  in  sign.    The  sum  of  these 

*  This,  in  fact,  is  what  happens  when  combs  are  pUeed 
oppoeite  A^  B3  and  Ae  B«  and  are  pnt  to  earth.  If  the 
theory  oftoe  machine  under  these  conditionB  be  examined, 
it  will  be  seen  that  the  second  eeries  of  phenomena  about 
to  bo  described  do  not  take  place;  the  chaigea  then 
diminiah  in  ireometrioal  pzogreaaioa.  while  the  operations 
inoiease  in  arithmetioal.  It  is  this  which  points  to  the 
sAoe  <Mf  the  combs  in  the  electrical  reactions. 


actions  will  give  to  B|  a  charge  that  is  approxi- 
mately three  times  its  original  (£arge. 

The  same  thing  hcdds  good  for  ue  other  seotoxs, 
A3,  B»,  Bt.  and  is  renewed  for  each  of  the  sectors 
successively.  The  charges  will  thua  ^  increasing 
in  consequence  of  the  mutual  reactions  up  to  a 
point  that  is  determined  bv  the  leakage.  The  action 
of  the  machine  being  inaependent  of  the  combs,  it 
will  continue  to  work  when  the  knobs  of  the  dis- 
charger aro  separated  beyond  the  sparking  distance. 
This  is  the  explanation  of  the  valuable  property 
that  the  Wimurarst  machine  possesses  of  never 
failing  nor  roversing,  as  is  often  the  case  with  Holts 
and  Yoss  machines. 

It  is  necessary  to  add  to  the  actions  just  con- 
sidered the  effects  produoed  on  tiia  glass,  which  aro 
far  from  being  negligible ;  indeed,  the  Wimahurst 
machine  oan  be  xj^ade  of  two  plates  of  polished  glass, 
and  with  combs  instead  of  brushes  at  the  extremities 
of  the  diametric  conductor.  The  initial  charge  has 
to  be  given  by  means  of  an  external  source,  placed, 
for  example,  opposite  A^.* 

This  form  of  Wimshurst  machine  recalls  a  Holtz 
of  the  second  kind ;  the  German  aavant  had,  in 
fact,  made,  in  1869,  a  model  of  this  apparatus,  with 
two  diametric  oonductors  in  the  form  of  a  cross,  one 
beforo  each  plate  ;t  he  even  added^  that  this  machine 
could  be  made  self-exciting  by  placing  metallic 
sectors  on  the  plates  and  suostitnunff  brushes  for 
oombs  on  the  diametric  conductors,  ^appears  that 
Hr.  Wimshurst  was  unawaro  of  Holtz*s  work  when 
he  invented  his  machine. 

The  chief  part  played  by  the  sectors  seems  to  be 
to  facilitate  me  self  ^excitation  and  to  HimfaiA  the 
effect  of  atmospheric  moistore.  The  groater  tiie 
number  of  sectors,  the  mon  rapid  is  the  excitation ; 
thus,  with  eight  sectors,  or  any  lees  number,  the 
machine  has  to  be  excited  from  an  external  source ; 
with  16  or  18,  it  rapidly  excites  itself  under  almost 
all  atmospheric  conditions ;  while  with  40  the  action 
is  so  energetic  that  it  is  very  difficult  to  prevent  the 
machine  exciting  itself,  even  under  very  unfavour- 
able conditions  as  to  moisturo.  At  the  end  of  a 
half  turn  of  the  handle,  Wimahurst  machines  aro 
completely  exdted. 

The  one  point  that  remains  obscun  in  the  theoty 
of  influence  machines  is  the  origin  of  the  original 
charge.  It  has  been  ascribed  to  (1)  a  residual 
diarge  on  the  plates,  (2)  electrification  of  the  plates 
by  fnction  with  the  air,  (3)  electrification  of  the 
metallic  sectors  by^  the  natural  electricity  of  the 
different  layers  of  air,  which  are  at  unequal  poten- 
tials, f4)  electrification  by  contact. 

Witnout  denying  the  existence  of  these  various 
causes,  the  last  appears  the  most  probable,  moro 
espedaU^  since  the  self -excitation  is  only  present 
in  machines  famished  with  metallic  sectors  and 
oontact-brushee,  e.g.,  Bennet  doublers,  Topler. 
Voes,  Thomson,  and  Wimshnrst  machines.  Itwonla 
be  interesting  to  have  exact  experiments  on  this 
subject. 


HOWAED^S  IMFBOVED  TELEPHOHIC 

APFAEATXrS. 

IN  the  accompanying  engraving.  Figs.  1,  2,  and 
3,  aro  illustrated  several  improvements  in 
telephone  apparatus  to  be  used  in  a  subscriber's 
station,  recently  patented  by  Mr.  James  H.  Howard, 
of  Medford,  Main.  Fig.  1  illustrates  an  improv»> 
ment  by  which,  when  the  apparatus  is  in  its  normal 
position,  the  resistanoe  of  tne  receiving  telephone 
magnets  is  short-circuited,  and  the  resistance  of 
the  generator  annaturo  is  also  sh<urt-eircuited.  thus 
leaving  interposed  in  the  line  resistance  only  the 
bell  magnet,  and  thus  materially  decreasing  the 
resistance  of  the  line.  When,  however,  tiie  receiver 
is  romoved  from  its  hook,  it  is  automatically  cut 

*  In  the  ordxnarv  machine,  when  the  brashes  do  not 
toach  the  seeton,  the  machine  oan  be  made  to  work  bf 
starting  it  with  a  charge  from  an  electrified  body. 

+  Poffif.  Ann,,  t.  czzxvi.,  p.  171,  1869;  Uppenbom's 
Cfntraihlati,  f,  El^mtr.  p.  888,  1883. 

t  &cttino.Akad,t  Msnh,  1876.  TTppenbom's  J^tiUehr, 
/.  anfw.  Sl€kL,  t.  iii,  p.  198ft  1881. 


into  the  line  by  a  spring  switch,  so  that  ooqtw- 
sationmay  be  heard.  A  similar  satomAiio  anaoM- 
ment  apj^lied  to  the  magneto  flenemtor  eats  ni 
annaturo  into  drouit  when  a  oraak  is  tutsed  tozfaf 
thebelL  As iUustrated in  tha diagrao, I^g.  1, the 
receiver  <f  has  been  removed  from  the  hook,  aadia 
this  condition  the  line  current  will  pass  from  the 
main  line  &,  through  conductor  /,  bell  ma^DSt, 
wiro/S  /*  and/^,  and  out  on  line  a,  the  mioo- 
phone  diown  at  A  having  its  circuit  automatifisfij 
dosed  by  the  approach  of  the  two  spring  con- 
trolling arms  1. 1'.  When,  however,  the  telephoos 
is  instfted.  between  these  arras,  their  contacts  sie 
forced  apart,  thus  causing  arm  i*  to  bridge  tiro 
contacts  at  /*,  and  short-drouit  the  tolepHooe  1^ 
leading  the  Una  corxent  by  way  of  6,/,  bell  msgns^ 
wire  g,  spring  contact  6.  to  a  segmental  oontaeton 
the  magneto  crank-shaft,  next  to  the  frame  of  tbs 
magneto,  by  wira  m^  across  the  closed  bridge  jut 
describea,  by  wiro  m  and  p  to  main  win  a.  The 
ffenerator  shaft  has  mounted  upon  it  an  fnsnlstlng 
disc  in  which  is  a  siogie-oontaot  stud  upon  whick 
the  insulated  spring  8  bean  when  the  appantosii 
at  rest,  thus  closing  the  short  cirouit  fast  tnosd 
and  cutting  the  magneto  armatora  out  of  the  lias 
cirouit.  When,  however,  the  crank  7  of  the  lasg* 
neto  is  turned,  the  spring  8  leavea  the  oootaflISM 
rubs  upon  the  surface  of  the  insulated  diss,  thos 
opening  the  short  circuit  and  cutting  the  annstors 
cA  the  magneto  into  line  by  way  of  spring  g^  and 
wiroia^  The  crank-shaft  of  the  magnet  u  controlled 
by  a  coil  spring,  so  that  the  signal  is  sent  in  by  the 
reaction  of  sua  spring  after  the  crank  has  beea 
turned  by  the  subscribe:.  It  is  claimed  that  gnatsr 
ease  and  aoenracy  of  signal  can  be  maintained  with 
this  stmnturo  than  whm  the  magneto  atmatoseii 
driven  directly  by  the  hands  of  the  operator,  and  it 
enaUes  a  repetition  of  calls  with  acouraqy ,  sq  thst 
one  of  the  subscriben  may  be  called  by  a  rspsti- 
tion  of  the  number  of  rings. 

Fig.  2  illustrates  an  improved  hook  designed  bj 
the  same  inventor  for  telephones.  In  this  no  de- 
pendence is  j^aoed  upon  the  weight  of  the  telephone 
to  cut  it  out  of  circuit ;  but  in  order  to  avoid  fsilun 
of  springs  a  positive  action  is  secured  by  providing 
a  shelf  e  upon  whieh  the  telephone  rests,  and  having 
a  fork  a  f oreed  inward  by  tne  intaiposilion  of  ths 
telephones,  so  as  to  open  the  cironiL  When,  how- 
ever, the  telephone  ik  removed,  tha  fork  dnns  ili 
own  weight,  being  assisted  by  a  spring,  fp  and  evti 
the  telephone  into  cirouit. 

Another  device  invented  by  Mr.  Howard  for 
cutting  the  telephone  out  of  cirouit  is  illastnted  in 
Fig.  3.  The  cou  of  the  telephone  has  its  two  sods 
terminating  in  contact-plates  bbon  the  outside  oi 
the  instrument.  A  sliding  ring  is  pressed  by  the 
tension  of  a  spring  so  as  to  oover  these  contact- 
plates  when  the  telephone  is  removed  fnm  tiM 
supporting  hook,  so  that  under  these  conditiaiis  tfas 
platos  b  b  will  be  engaged  by  oorrespoadrngoontsolB 
on  the  ring  and  the  coil  will  be  in  cirouit,  and  coor 
venation  can  be  heard.  When,  however,  ths 
telephone  is  hung  upon  the  hook,  its  weight  im 
sufficient  to  overcome  the  tension  of  the  coil  spring) 
thus  forcing^  the  ring  out  of  contact  with  the  plates 
b  b  and  outong  the  coil  out  of  circuit.  The  cureoit 
is  completed  by  the  arms  of  the  hook  A,  which  form 
a  i^ort  cirouit  to  wires  <f  which  lead  from  the  Ihis 
to  the  telephone. — Electrical  JRmew  (N.T.) 


SAFETT  DRILL  AED  TAP-HOLDXB. 

OF  all  the  labour  performed  in  the  machine-shop, 
that  of  tappizig  is  one  of  the  most  laborious; 
and  although  tapping  machines  have  besn  in  ass 
for  some  time,  yet  they  are  generally  neither  de- 
signed nor  intended  for  general  work,  and  it  if  a 
singular  fact  that  it  is  only  verjr  recentiy  that  any 
attempt  has  been  made  to  do  the  work  by  any  other 
method  than  that  used  fifty  yean  ago.  Of  lats, 
several  devices  have  been  made  fbr  the  puxposs, 
intended  for  use  in  the  upright  drill,  and  ddag  tbs 
work  by  power,  thereby  effootinipa  gnat  savingm 
time,  as  well  as  doing  the  wore  more  aosBntsqr 
than  was  formerly  the  case.    The  safttgr  driUsaa 


ENOUSH  ICECHANIO  AND  WOBLD  OF  SOtENOE;   No.  I.T9). 


t*p-hald«r  b«nwitb  illiulnted  ii  nada  bj  Bmidui 
■Dd  tetlli,  FmTidaaM,  R.  I.  la  oonitniotimi,  ths 
boldariiTaijBmpla.  Tbam  in  DoUdng  to  bnak  or 
gitonkaf  ordar,  uidnoi»u<uliMtedpwti,aadita 
opwatiooiiewilTimdantoii.  II pcopari; oMd,  it 
ii  ImpoMAde  to  bnak  cdth  r  drill  or  tap,  aod  tha 
-  ctaiBgatroaiaDatothaot^  toaubenuidaiiiitaDtl;, 
and  withoDt  ttop^g  t  <  i  maahma.  Tha  holder 
conrirta  of  a  body  Qisi*  ,  thtMrded  upon  tlia  out- 
■da,  and  teoaaaad  to  r^  uin  tho  bietioa  aookst  A, 
wttbtbat^arahaukflc-itothaapliidleof  dnll  or 
Utba.  Tha  UatiDD  wi.ket  A.  reouTaa  tha  drOl 
MK^tl  B  and  tka  tap  •oekati  D,  aad  it  ii  hatd 
bitwew  two  pitoaa  of  Trdoaoita  flbcs  F,  and  drlTso 
tr  ^  fnotion  obtained  by  tighteoiDg  tha  friction 
■ap  B,  ao  that  tbe  frietiDu  prodnMd  will  be  laffl- 
j_»  ^  A^-.  ...-  J--.,  _  .„  ._.  _-.,  dJn  K.  aoon 
igthamotloD 


SCIENTIFIC  SOCIETIES. 

BRITISH     A8TB0N0MICAL 
ASSOCIATION. 

THE  Bnt  meetiiig  of  the  aacoad  unioo  of  tha 
aboTO  aaociaUoD  vu  held  at  Baniard'a  Inn, 
OD  Wednaaday,  tha  2:5th  NoTember,  the  Prendent, 
Captain  Wm.  Noble,  F.B.A.S,  in  the  chair.  The 
minBtaa  of  the  piecMing  meetiDg  were  read  and 
ooofirmed.  A,  MA  of  papera  reeeind  vaa  preaentad, 
and  the  namaa  of  ftn  casdi^taa  for  membenhip 
ware  aln  read  out  Hr,  Wangb,  director  of  the 
Japito  aectioD,  aaat  a  book  oontauuDK  an  liit«teating 
aenei  of  drawing!  at  the  planet  bf  menbera  of  the 
•Bolian,  all  drawn  to  the  aaoie  aoaleaud  onipadally 
prepared  paper,  aa  reoommended  bj  Mr.  Qreen. 


K 


el  Ihadrtfingfpindla  tha  tap  i«  withdrawn.  Tha 
If  aocket  and  tw  being  dnrea  bf  feaUuiB,  pre- 
mti  all  danger  ot  ftdppinf  tlw  tluMd.  Special 
tagt,  a*  riiown,  an  reoonunanded,  but  ipecial 
t^  noket*  o«n  ba  fwniabed  to  take  the  nraal 
mXaeMniit. 


nntVL   ASH   SCIXHTIFIC    VOTXS. 


Aoommm  to  Hr.  Yickarmaa,  of  Eaddanfleld, 
Ih*  old  woirtad  ooatliw  baa  had  Iti  day,  and  ha 
pofhedei  that  the  UMk  dnaa  ooatInK  for  tha 
Um  wHl  be  woven  from  a  emobinatloD  (^  wonrted 
m  wool.  Addrtaaiog  what  nujr  be  called  an 
ndimce  of  ezpaA  at  a  nttiviBg  ondo  the 
mbaa  of  the  Yorkihire  ODUege  ^Ule  Soda^, 
Itr.  Vickaman  deoUrad  hli  belief  that  ■  black 
rntbg  tat  eraninK  dreM  pnrpoaea  would  jat  be 
(ndnoed  br  oooibbilng  woollan  and  worated,  wUdi 
wwdooMewifthlngjat  aaeo.  It  would  be  light 
sm^  mellaw,  wana,  and  dorabla,  with  the 
an  mdtrtoned  trf  a  fiiie,  neat,  fane;  pattam 
nwwetoiad.  A  oombinaljon  of  the  kind  la,  In 
Kr.  nekaman't  opioIoD,  capable  ot  an  ^•roDod 


Hr.  Blger  gave  a  ahort  report  «t  Ifae  wotk  of  the 
Lnnar  notion,  axoMaug  neat  ■-<'t**"f"n  with 
tlia  high  qualitr  ot  manj  M  the  drawingi  he  tuid 
reodved;  he  alao  reed  raporta  of  the  recent  total 
lunar  eelipea  from  Prof:  Ertmtt,  F.B.S.,  and 
Hann.  J.  B.  Qore  and  ntomaa  Badmore.  Hm 
ecUpee  waa  fairlj  ohamrad  in  eeoh  caaa,  bat  con- 
dderahle  differenoe  of  opinion  appeend  io  esiit  aa 
to  the  tint  ot  the  ecliiMed  person.  The  nwon'a 
Hnfaee  "idiowed  eo  mndi  ron^nON  at  tbe  edge  ot 


A  Bvllat  in  tha  Bndn At  the  reoant : ^ 

»■  «1  tha  New  York  Slate  Ajaootation  Dr.  Cronvn 
nblaa  a  oaae  ot  attrema  inteteit  aa  regard*  tba 


Jattbit  Ha  wa*  lappoaad  bj  hi«  paianla  to  be 
•ju.  Dr.  Oronrn,  however,  probed  the  woand. 
P*  nobe  oana  In  oontaet  with  the  bullet,  i 
"*«"  waa  bawd,  and  the  boOet  novad  back' 
m.   nan  waa  then  twitching  of  the  limba, 


UMdayi  later  the  patuBt  baeaaie  ocoadona,  but 
M«i*  aoawan  of  lAat  had  happened.  Tharlght 
^udkg  wan  at  fint  paralf aed,  botgndiuUT 
J^mrad,  and  witUn  thna  monO^  wA  able  to 

a  Before  the  aeddMit  he  had  bean  able  to 
nd  write  and  alas  to  oMint ;  bat  attar  the 
kat  aU  Mcolleotka  of  aviD  tha  alphabet, 
r  fto  ealanlaUca,  however,  bad  Improved 


ffiaeapaittrL , 

gg  "wa.    In   dse  tiBie  then   . , 

Ntatka  to  an  otdinaiy  eesdltiaa,  and  the  (pot 
AM  the  bollet  bad  aato^deotSd  acaroalv^e 
— ^d,ei>thatataii>edIaalBoaie^atwhI<dihe 
n  doubt  waa  exprewid  aa  to  hie  having 


CindahaU  after  the  flnt  aooidant, however, 
_.>"Twuitradt  on  the  other  aldaof  the  head, 
'MaaMbatewdwa.  At  the  Deetoper  the  ballet 
^■•tadnocalatadin  (he  poeteriorpoitiaa  of  tha 
J***|yMa.  lower  in  the  brain  than  the  point 


bearedditha 


the  ahadow,  that  there  waa  no  ehaaoe 
thaAndM. 

The  Freaidant  remarked  that  he  had  obtained 
oocadonal  view*  of  tha  eclipee,  and  wai  ntiifled 
that  it  wonld  be  impracticable  to  ran^iniae  the 
•hadow  of  tha  Andaa  on  the  rooah  aorfaoe  ot  the 
'the  oolour  dniiog  edipee  to 
Hid!  men. 

A.  f'nenuui  hftd  alao  had  oocadonal 
gompaee.  The  pennmbra  appeared  to  him  to  be 
Kooke  colour,  and  the  tint  during  eclJpaa  a  blniih 
grej.  He  waa  aUa  itmck  with  the  ragged  appear- 
ance of  the  limb  of  the  moon,  partioolarlf  near  the 
•oath  pole,  and  the  generally  wavj  ontlue  toivarda 
the  north.  He  noticed  alao  a  remarkable  triangular 
•leratiaD  toward*  the  aoatfa,  which  ha  coold  not 
idaotitv. 

Mr.Banj 


inciable  portion  of  the  heat  ray  a  earning  from 

Ifr.  Downing  asked  whether  any  member  had 
triad  to  eatinute  the  times  of  the  passage  ot  the  edge 
of  the  ahadow  over  the  diSerent  lunaTtOimatiooa; 
and,  if  ao.  what  wag  the  probable  error  ot  aoch  ao 
obearratiDQ  ?  Sach  obeerratioDS  Wi>ald  be  Ten 
TalaaUe,  u  giving  the  diameter  of  tbe  earth  ■ 
ihadow. 

Mi.  Elger  had  attempted  each  oburratione,  bat 
tiad  toond  them  moit  dimoult.  Hecoaldnotobeerve 
them  within  leii  than  a  minute,  the  edge  of  the 
ihadov  waa  ao  smudgy. 

Her.  A.  Freeman  bad  obiecTed  ta6h  tnoaita 
within  fire  eeconde. 

ThePrerident  euggeetedthitMr.  Downing  ihonld 

theee  obeerrations  prericnia  to  the  next  eelii> 

Mr.  Banyard  teierri  ~ 
eoli^   of  the   i 


ae  photogranha  of  n 

„ by   Prof.  Baatnun. 

Cnnonaly  «ioogh,  not  onlr  did  not  the  edge  tf  the 
•badow  aa  thowo  on  the  photograph  ooindda  with 
■ -•■ id  aVthe  *r—  *^—  '^-  " 

tartherbaek. 

Mr.  Elger  read  a  paper  by  Lieot.  HoIeawOrth 
■dggieatins  tbe  employment  of  ohotognpby  ai  a 
meana  ot  uatiDg  tbe  emtance  ot  alunar  atmoiphere. 

^Dm  PnridaDt  did  not  believe  that  either  photo- 
gr^il^  or  any  other  method  ot  obse^atiDi)  eonld 
reveal  the  exiitenoa  ot  any  atmoapheie  on  the  moon. 
He  had  obearved  an  ooealtatlon  ot  Satuni,  and  had 
wafadwd  Satom  alowly  paM  behind  the  tnooo, 
every  det^  ot  ita  — '*'***^  beiog  aa  aharp  and  dear 


night— light 


nving-'toiit 


h^ 


to  the  limb  ot  the  n 


hto  very  greatly,  for  ba 


[  iDpreaied 

bad  the  mi 


othac  hand,  daring  an  oee^tation  ot  JnpjMr,  ha 

and  othetoMcvenhadnoUoeda  coriouaahadiwoa 

planet oloee  to  the  limb  of  tlie rrvAfi^  aa ilua 


__   the   Shadow  of    Titan,  t         _..   _  

thoaght  he  detscled  tha  thadow  at  4b.  42m.  SOa., 
and  «t  4b.  4flm.  20i.  waa  certain  of  it.  The  ahadow 
wat  watched  antil  5b.  4InL  2fi«.,  when  it 


inrd  Mid  that  he  had  bean  lookiog  op 
ibaervaUoni  of  edipeee,  and  he  waa  mncn 


t  the  ooloor  e 


diameter  of  the  earth,  and  that  refraotlDn  iboold 
have  the  effect  of  making  it  (mailer  atill,  but  that, 
a«  a  matter  of  fact,  the  ehadow  waa  greater  than 
the  earth'a  diameter,  the  yautieal  Mmantu 


that  the  lower  atrata  oi 
tieally  opaque  to  the  solar  rays. 

Mr.  Meander  remarked  that  at  Oreeawidi  they 
were  always  antortanate ;  tha  ecl^m  was,  for  them, 
a  total  one  in  emy  reepect.  About  ten  o'clock  the 
moon  was  just  saau  tor  a  aonunt,  long  enoagh  to 
bring  the  doaen  observers  who  were  aopoiated  to 
watcb  it  up  to  their  posts,  and  than  the  douds  ra~ 

together  again,  and  aventhing  was  hidden. . 

thoogh  tbey  had  seen  nothing  of  this  tait  edipee  at 
Qreenwich,  a  very  interesting  paper  on  a  former 
•clipee,  that  of  Jan.  23,  1B8S,  had  Joat  been  puli- 
liahed  by  Lord  Bosee  and  hie  assistant.  Dr. 
Boeddioker.  The  net  reanlt  of  Dr.  Boeddieker'a 
obaervationa  daring  that  edipee  had  been  to  ahow, 
after  makInK  every  allowaooe  tor  the  diffimlties  of 
the  obesvaaona,  that  the  danaaae  ot  heat  bad 
b^on  quite  three  Tnimrtfli  before  the  flrat  entry  ot 
oon  into  the  pennmbra  ot  the  earth— a  eon- 
a  which  Indiealad  that  tha  atmoephere  ot  tha 
earth  at  a  height  of  190  nulea  waa  able  to  cut  off  an  i 


of  the  ahadow  ot  Bhea  on  the 
early  momiog  ot  Dec.  2. 

Mr.  Oottam  bad  not  observed  thia  transit  of  TiUn'i 
ahadow,  but  had  obeerved  it  three  limes  in  1S61 
with  a  telescope  ot  2tin.  apertun,  «>  that  a  li^ 

*-' «  waa  not  needed  tot  the  obeervation. 

lohcoling  «AIbited  and  deacribed  aoma  ap- 

, _  which  be  had  need  for  astronomical  photo- 

graphy.  An  ordinary  achiomatic  teleew^  mif^ 
be  readily  adepted  for  photogrepby,  menjly  by 
fixing  a  plate-nolder  to  the  eyepiece  tabe,  and 
movmg  it  in  uid  out  until  the  pholographe  pteved 
to  be  in  focus.  But  a  much  more  onfol  wotk 
would  be  to  try   ihort-locua   portrait  lensaa.    A 


pce-emineatly  n.  . 

photographing  nebulie,  and  he  eanieatfy  hoped  that 
an  adoltioaal  eectian  would  soon  be  set  ob  fiMlfor 
co-operation  and halpincdMllal^Dtatr^y.  Sneh 
a  section  might  do  most  good  aod  usetnl'wotkaln 
by  makiog  lantern  aUdes  which  would  be  most  uaa- 
tul  in  illiutiBtinft  papere  read  at  their  meetiDgt  ot 
*  I  lectures  in  dmerent  plooee. 

He.  Seabrooke  said  that  ha  had  given  oonstder' 
able  attentioa  to  photographic  aitzDoomy  for  a 
■bar  of  years.    He  a&ed  Mi.  Schooling  wfcat 
tha  effeotive  apwture  of  hia  portrait  lens  tele- 
Mr.  Schooling  aaid  it  was  oin. 
Hr.  Kennedy  said  he  had  found  that  the  qniokest 
method  of  focuasing  was  to  insert  a  plate  in  tlie 
imera  at  aa  angle  of  15°. 

Mr.  Petrie  cordially  supported  Mr.  S^taocIiaB'a 
plea  for  forming  s  good  colleetloa  of  utrouoDueal 
lantern  idides.  He  fdt  sure  that  such  a  coUecUoa 
would  be  highly  ^pradaled  by  the  membera,  and 
would  be  toond  m!o«  useful  in  populariilog  aatic- 
nomioal  study. 

Hr.  Holmea  tead  a  paper  '*  On  the  Propoflioa  of 
Light  Ttantmitted  by  Telasoopes,"  in  which  be 
said  that  whUtt  many  people  were  under  tha  im- 
pcaaaion  that  a  refractor  trsnamitted  the  wbde,  or 
nearly  the  whole,  of  tbe  Inddoit  light,  experimaots 
had  ehowD  htm  that  the  loss  of  Bght  wu  nrioni 
small  Inatnunent,  and  In  a  large  one  the 
abaoTption  was  lo  great  that  a  point 
might  be  reached  when  the  additloaial  Hght  gathesed 
would  bo  more  than  balanced  bv  the  increaeed 
absorption,  and  no  torther  gain  in  ifeht  be  possible- 
He  then  gave  the  resulle  of  his  ezparimente  on  Qm 
loss  of  Ught  by  reSeetion  from  the  surfacea  ot 
lensea,  which  he  estimated  aa  11  per  cent.,  in  tbe 
ease  of  the  lour  sortacee  of  an  objeet-gtasa.  Bia 
eondusioa  as  tc  the  loss  by  ahecTption  was  thA  it 
-  '  '  --  2l>p«rcent.bithe&ntio<±Cit  thl^- 
i  glau.    Flint  gl»«e  absorbed  lea,  bot 
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isfleeled  mon.  He  had  alio  made  experiments  aa 
lo  ihb  effeotiTenen  of  reflectoza,  and  calculated  that 
%  ISSb.  xeflaotoT  and  a  12m.  refractor  were  very 
Bflsrly  equal  aa  to  light. 

Mr.  Maimder  drew  attention  to  the  note  on  p.  74 
flf  the  /otffiM/j  which  thejr  had  reodved  that 
miaff,  in  which  the  Coanoil  inTited  sn^gestionB 
tor  the  aabjeote  for  popular  or  educational  lec- 
iw»  It  waa  hoped  that  an  equatorial  telescope 
mSAt  be  provided  for  the  next  meeting,  and  its 
aifMtienqi  explained,  and  the  mode  of  reading  its 
mmm,  &o.  Twenty  new  memben  were  eleeted, 
lad  tM  meeting  adjourned  at  6.30  p.m. 


SGIEimFIG    NEWS. 


THB  position  of  Wolfs  comet  on  Dec.  17  is, 
aooordinff  to  Dr.  Berherich's  ephemeris  for 
'BmlSn  midnif^t,  R.A.  4h.  16m.  17b.,  S.  Dec. 
tiTiO'T;  brightness  5*28,  aa  compared  with 
iBity  at  time  of  redisooTer^.  A  day  or  two 
•iUrwarda  the  comet  reaches  its  greatest  S.  Dec, 
14*61-2'. 

TIm  bibaII  phinet  discovered  by  Dr.  J.  Palisa, 
flf  Tienna,  on  Aug.  30  (now  numbered  313),  has 
named  Chaldea. 


Vni.  Auwers  ^vee  the  sun*s  parallax  as 
t-MT,  thus  agreeug  with  the  French  mea- 
,  and  those  of  Stone  in  1874.  Prof.  Auwers 
the  result  of  the  determination  from  the 
of  the  Grerman  Transit  of  Venus  ex- 
peditions in  1874  and  1882,  during  which  years 
764  measurements  were  made. 

M.  F.  Tisserand,  of  the  Bureau  des  Longi- 
tadesi  has  presented  to  the  Paris  Academy  of 
BrfsBces  a  paper,  in  which  he  points  out  that 
ttf  length  of  the  sidereal  day  remains  practically 
mvariable,  the  increase  due  to  tidal  action  being 
balanced  by  the  decrease  due  to  the  secular  con- 
tnMtian  of  the  earth  as  it  cools. 

^  '^Dark  Structures  in  the  Milk^  Way  "  is  the 
IHIe  of  a  paper  by  Mr.  Hanyard  in  this  month's 
XMwUdgfi,  illustrated  by  an  enlarffement  from  a 
pihotograph  taken  by  Dr.  Max  Wo&  of  the  region 
alMmt  Xi  Cy^fuL  The  same  number  contains  the 
tei  of  a  series  of  articles  by  the  Rt.  Hon.  Lord 
'     ■      Fry,  F.R.S.,  on  'British  Mosses,"  an 


somansion  of  the  discourse  given  by  the  learned 
judge  at  the  Royal  Institution. 

The  death  is  announced  of  Prof.  F.  S. 
Bowning,  Principal  of  the  Civil  Engineering 
OoUege,  Calcutta.  The  deceased,  who  was  only 
47»  was  a  graduate  of  Dublin  XJniversify,  and 
o«t  to  India  in  1869. 


ThMt  well-known  flute  player  and  designer, 
■r.  Richard  Carte,  died  the  other  day  in  his 
Mh  year.  He  made  the  modem  form  of  flute 
ssaaently  recognised  about  1843,  and  retiring 
m  his  profession  in  1850  he  joined  a  flj*m  of 
Bcal  instrument  makers.  Besides  other 
isffioesheuinvented  the  famous  **  1867  flute  "  as 
HmcalUd. 

The  anniversary  meeting  of  the  Royal 
flooietjr  was  held  on  Xov.  30,  St.  Andrew's  day, 
asaotdmg  to  custom,  when  the  president,  Sir  W. 
Thoasson,  delivered  the  address,  commencing 
wHk  memorial  notices  of  those  F^ows  who  have 
fisd  during  the  year.  The  Transactions  con- 
laimed  nineteen  memoirs,  occupying  1,020  pages, 
iOastrated  by  60  plates,  while  the  Proceedings 
Wiilajned  a  large  number  of  papers,  two-thirds 
si  which  are  on  the  physics  and  dynamics  of  dead 
■alter,  and  one-third  on  biological  subjects. 
AHer  referring  to  the  Brady  and  the  Gunning 
heqvest,  the  Resident  said  he  had  received  from 
Vni,  Ferster,  of  Berlin,  information  which  left 
■a  donbt  that,  in  the  few  moctha  during  which 
eomsponding  observations  have  been  earned  on 
al  Bflrlin  and  Honolulu,  latitude  increased  at  the 
r,  and  decreased  at  the  latter  place,  the 
it  (one-third  of  a  second)  being  the  same  at 
station.    After  some  further  remarks  the 

C'dent  referred  to   the   medals,  which  were 
distributed,  the  Italian  ambassador  receiving 
fiM  awarded  to  Prof.  Cannizzaro.    The  officers 
~  eaoncil  were  then  elected. 


A  new  edition  of  the  statute  book  of  the  Royal 
8ocie^  has  just  been  distributed  to  the  Fellows. 
One  statute,  which  has  appeared  on  the  book  for 
aboQt  226  years,  has  been  expunged— viz.,  that 
which  provided  that  the  president,  ''being  in 
Ika  chair,  shall  be  covered  while  speaking  to  or 
**— ng  particular  FeUewe,  notwithstanding  their 
uncovered." 


.  The  International  Congress  of  Experimental 
Psychology  will  be  held  in  London  on  August  2, 
1892,  and  three  following  days,  under  the  presi- 
dency of  Dr.  H.  Sidgwick.  Already  many 
distinguished  students  ox  psychology  have  an- 
nounced tiieir  intention  lo  take  part  in  the 
proceedings. 

It  is  probable  that  the  United  States  Govern- 
ment will  issue  the  invitations  to  the  Inter* 
national  Congress  of  Electricity,  to  be  held  in 
Chicago  in  1893,  through  the  Governments  to 
which  those  invited  belong.  It  is  thought 
that  such  an  arrangement  will  give  an  official 
character  to  the  proceedings  of  the  Congress,  and 
that  some  uniform  system  of  standards  may  be 
agreed  upon. 

A  notice  published  in  the  London  Oasstte  an- 
nounces that  the  protective  sections  of  the  Trade 
Marks  Act  of  1883,  in  regard  to  inventions  sent 
to  an  industrial  or  international  exhibition,  shall 
apply  to  the  Chicago  Exhibition  of  1893,  the 
exmbitors,  however,  being  relieved  from  the 
conditions  specified  as  to  the  giving  of  notice  of 
their  intention  to  exhibit. 

It  is  stated  that  a  micro-biological  institute  has 
been  established  at  Saigon,  in  Cochin- China,  the 
objects  bein^ :  (1)  Animal  vaccination ;  (2)  vac- 
cination agamst  hydrophobia ;  (3)  the  manufac- 
ture of  Pasteur^s  vaccine  for  anthrax  in  cattle ; 
and  (4)  the  analysis  of  water,  of  organic  liquids, 
and  of  alimentary  or  manufacture  substances 
liable  to  alteration  by  microbes,  or  to  fermenta- 
tion, such  as  food  preserves,  beer,  &c. 

One  of  the  trustees  of  the  British  Museum  (Mr. 
Fortnum)  has  offered  a  munificent  ^ift  to  the 
University  of  Oxford,  consisting  of  his  rare  col- 
lection of  objects  of  aft,  ancient  and  mediceval, 
worth  £15,000,  an  archsological  library  of  unique 
character,  and  £10,000  in  money.  One  of  the 
conditions  is  that  the  University  should  provide 
£500  a  year  in  perpetuity  to  be  devoted  to  sup- 
plementing the  contributions  made. 

The  second  series  of  the  Sunday  Lecture 
Society  will  comprise  the  following  lectures, 
which  are  delivered  on  Sundays  at  4  p.m.  at  St. 
George*s  Hall,  Langham- place  : — On  Dec.  6,  Mr. 
Eric  S.  Bruce,  M.A.,  will  lecture  on  *'Fog8  and 
their  Prevention";  Dec.  13,  Prof.  J.  F.  Blake, 
M«A.,  on  "  The  Origin  and  History  of  the 
Thames " ;  Dec.  20,  Prof.  Vivian  B.  Lewes,  on 
"Flame  and  the  Causes  of  its  Luminosity." 
The  lectures  for  January  are — '*  New  Antidotes 
for  Old  Poisons,"  by  Prof.  Percy  Frankland, 
B.Sc.,  F.R.S. ;  "  The  Anatomy  of  Suicide,"  by 
Dr.  B.  W.  Richardson,  F.R.S. ;  "In  Search  of 
Phaiaoh,"  by  Mr.  Whitworth  Wallis;  and 
"  High  Life  in  the  Middle  Ages,"  by  Mr.  Will- 
mott  Dixon,  LL.B. 

At  the  Royal  Victoria  Hall,  oa  Tuesday, 
Dec.  8,  Mr.  £.  B.  Poulton  is  to  lecture  on  "The 
Ways  in  which  Animals  Hide  Themselves,"  and 
on  Dec.  15  Mr.  H.  G.  Seeley  will  lecture  on 
"Old  Stones." 

It  is  stated  that,  owing  to  the  high  price  of 
cannel  coal,  some  gas  companies  are  trying  to 
utilise  Russian  petroleum  for  enriching  the  gas 
they  make  from  ordinary  cofd.  The  cost  is  said 
to  be  about  one  penny  per  1,000  cubic  feet  of 
gas  for  each  candle  of  increased  illuminating 
power. 

Sir  R.  S.  Ball,  the  Astronomer  Royal  for 
Ireland,  has  written  a  work  entitied  "  The  Cause 
of  an  Ice  Age,"  which  will  appear  in  the  series 
of  scientific  books  issued  by  Messrs.  Kegan  Paul 
and  Co. 

On  Monday  last  Major- General  Hutchinson 
and  Captain  F.  Cardew  inspected,  on  behalf  of 
the  Board  of  Trade,  a  new  electric  tramcar  which 
is  to  be  adopted  by  the  Croydon  Tramways 
Company.  The  tramcar,  which,  when  empty, 
weighs  5}  tons,  so  it  is  said,  is  driven  by  two 
motors  ox  14H.P.  nominal,  and  can  attain  a 
maximum  speed  of  16  miles  an  hour.  A  trial 
trip  was  ma!de  to  Thornton  Heath,  after  which 
the  whole  of  the  circuit  to  Nortii-end,  Croydon, 
was  completed  without  a  hitch,  and  the  inspectors 
expressed  themselves  as  being  thoroughly  satisfied 
with  the  experiment. 

Some  interesting  facts  have  recently  been 
brought  before  the  Chemical  Society  in  connec- 
tion with  the  formation  of  irou  oarl)onyl  by  Sir 
H.  £.  RoBcoe  and  Mr.  Scudder.  Mr.  Mondf  and 
Dr.  Lange  have  also  been  wozking  on  iron 
carbony],  and  have  made  some  perhaps  important 
discoveries  in  connection  with  carbon  monoxide. 


LETTEES  TO  THE  EDnOB. 

..-    ^^^  ... 

[W4  do  Ml  hold  outmU  •  upoiuibU/or  tktopimmof 
ow  corrtijHmdatU,  The  £  ■  r  rttpBe^fuBjf  nqitai»that  a 
oommunieaHonB  thtmtd  be  dr      t  up  ^  bri^  9m  peuikk] 

AU  eommMnieatione  eka^U  '  <uMre«Md  IoA«1i»T0B9/ 
ikt  SvousB  Maoouno,  sas,     /  on^  IT.  C. 

AVL  Oh^qvM  amd  ibif-<i^       den  lo  U  made  f^fOUt  to 

J.  PaSSHOBB  lEDWAaDfb 

*«*  In  ordgr  to  /aeOitate  r^>  nee^  Oorre^po^dnte^  wh«i 
epeakinff  of  ang  letter  previn  v  uuerlaj,  wffi  «%•  t| 
mun^omng  the  nimber  ofAe  xMter,  mamBm  lAifafiA 
wMeA  »l  opjMOiv. 

"  I  would  have  ev«>Toaa  write  iriiat  ha  knows,  aoA  u 
muflh  as  he  kaowi.  bat  no  man:  and  ttiat  luit  in  tka 
only,  bat  in  all  other  Mbjeete :  rov  aabh  a  mcmb  my 
have  some  particnilnr  fcaontedge  uid  espeneoee  of  tti 
nature  tA  looh  a  penon  or  sooh  a  fcantiin.thit«to 
other  things,  kaowi  no  more  than  what  efwybody  doai, 
and  jet.  to  keep  a  elatter  with  this  Uttle  pittanoe  of  ha, 
will  undertake  u>  write  the  whole  body  of  phfiieka,  a  Tiei 
from  whenoe  great  inooaTenienoea  detire  their  origiBil." 

»•» 

X   OPHZTTOHI  —  (^   SOOBPIONIS  —  TS9T 
STABS-^  LTB2. 

[32941.]— Captain  Battebsbt  (letter  32860,  mn 
220)  aaks  for  recent  measures  of  X  Ophiuehi.  Tba 
ioUowing  are  some  of  the  lateat  values  :— 

Jedrzejewics..  41 T  164"    1886.    6-4ia.  refinetet 

(6  nights). 

Sohiaparelli  ..  42-4    1*48     1887.    18|in.  refrute 

(11  d^ta). 

Leavenworth. .  42'6    1-65     1888.    lOin.    refrsfitor 

(4  nights). 

and  of  V*  Soorpionis  (7  and  8  magnitudes)— 

Tarrant 49*^  2*10"    1886.    lOiin.  reflsctot 

(3  nights). 

Leavenworth. .  48-3   2*22     1888.    lOin.    refrsstor 

(3  nights). 

There  is  no  evidence  of  change  in  distaooe  bdm 
its  discovery.  Jacob  gave  41-r'  213"  in  1850.  I 
have  seen  it  well  with  a  3in.  refractor  in  Englsad. 
I  hope  the  following  liat  of  test  objeots  wiU  bsof 
use  to  him.  I  have  not  arran^d  them  in  say 
particular  order,  nor  have  I  given  the  plaoesi  si 
they  are  either  in  Webb  or  are  naked-eye  sttfi. 
The  initials  are  as  follows:— /3,  Bumham  (ISm. 
and  36in.  refractors);  M,  Maw  (6in. refractor) ; 
L,  Leavenworth ;  Sdb,  ShUparelli  (8iin.  refrsotor) ; 
R,  EusseU  (7iin.  refractor);  Ta,  Tarrant;  Te, 
Tebbutt  (8in.  refractor)  :— 

42  0eti  6^7      349-6'' 1*61"    188S.   L. 

€Arietis    6|6      202-9    1-28     1889.   L. 

12  Lynds  ( A.B.)    6    6J    124-9    1-57     1889.   M. 

62  Ononis 6    6t    202-7    1-63     1877.   Sch. 

uLibrsD 6    6      340-6    1-61     1889.   3, 

SOratoris 6    6      349  6    1-63     1889.   3. 

22744   6^7      168-6    1-49     1888.   L 

i;Piso.Aust.  ..  6  6-2  118  5  1-61  1888.  g. 
u»  Lupi  (A.B.). .  6  6  163-6  178  1874.  B- 
rChaiffilon.    ..    6    6i    179  0    1-47     1872.  J 

36Androm 6    7      368  8    1-35     1891.   JL 

irAquiliB 6    7      117*8    1-45     1886.   Ta 

yCJoitauri   ....    4    4      359-6    173     1888.   Ta 
yCJoronsB  Aust.    6    6      1830    1-61     1890.   Ta 

eOrvda 6    8       221    2  33     1887.   Ta 

IT  Lupi 6    6       86-3   1-60     1888.   Ta 

With  regard  to  the  smallest  aperture  and  nower 
with  whi<£  £>  c«  Lyr»  oan  be  seen,  X  would  nrfa 
to  some  experiments  made  by  Dawes  ^'^J' "^ 
years  ago.  He  was  using  one  of  the  vary  bert  m 
also  one  of  the  worst  teTesoopes  he  aver  haMBJ 
good  one  being  what  was  called  a  '*  2-foot 
BoUond,  of  I'Oin.  aperture  and  19}in.  foooMind 
thebadonea  46in.  refractor  of  2}tn.focafl.  WtU 
a  power  of  120  on  the  l-6in.  «» (4)  was  •ho*n 
"  just  neatiy  separated,"  and  c-  (5  Lyra)  "m  ««* 
contact."  ^*  But  with  the  46in.,  both  sets  wsre 
widely  separated  with  the  same  power."  _  _, 

Nov.  21  H.  Sadler. 


LABOB  MBTBOB,  10th  NOV.  —  tOKO- 
BNDUBIKa  BADIANTS  -  A  SVO- 
aSSTIOB.      • 

[32942.1—1  OBSBSVBDa  large  and  brilliant mstocir 
on  the  19th  inst.,  at  6.40  looid  time,  moving  do^ 
from  near  Capdla  to  Dubhe  Ursra  Majoris,  and  sA- 
mated  its  duration  at  from  four  to  five  M^'Of  ^^.  TI 
the  oommenoement  of  its  course,  it  was  .^^^^^^ 
large  as  Jupiter,  and  inoreaaed  In  magoitads  iw 
brifiianoy,  Growing  off  sparks  and  tail  as  it  mo^ 
along,  or,  rather,  as  I  oonoeive,  as  it  plunged  u» 
deeper  into  the  earth's  atmosphere.  Dtam  ^ 
intermittent  watches,  I  hav«  seen  tSTar^.W 
meteoia,  both  last  season  and  this,  ftom  thii  l»- 
portant  rhdiant,  and  no  doubt  thU  was  tBOVat 

Aurigid.  A'tniM 

Touching  the  questioB  of  long-enduring  i*^^ 
generaUy,  I  believe  if  they  were  oarefoUf  wat^ 
as  Uiey  move  towards  the  western  hortfos  a^ 
important  information  might  be  obtained,  *M^?j 
as  I  know,  the  eastern  sky  is  much  better  oDMrre^ 
than  the  western.  I  anticipate  theeeradisatsi^ 
be  found  to  send  us  meteors  long  afte^  thay  ss^ 
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oMNd  tfaa  meridian,  if  only  caref oUj  looked  after. 
It  might  torn  out  that  they  send  ub  meteon  the 
jeir  round ;  and  not  only  ao,  but  for  an  indefinite 
period  altogether,  the  meteors  movinff  along 
direfgnt  paths  from  their  eeveral  oentree  of  emana- 
tioD.  The  region  in  and  around  Gasriopeia, 
Andromeda,  and  Peneos  would,  I  think,  be  par- 
ticularlj  worth  watching.  PoaaiUy  Mr.  Denning 
would  favour  ua  with  hie  viewa  on  this  subject. 
Dublin,  Not.  23.  W.  H.  Milligan. 

X.  STAS  ON  THE  HATTJBE  OF  SOLAB 

LIGHT. 

[32943.]— Lb  m^moire  de  M.  Stas,  Sur  la  Nature 
iiia  Ztmiers  Solaire,  dont  il  a  6U  question  i  diverses 
reprises  dans  les  derniers  numeros  de  I'Ehoush 
MBOEAanc,  Tioit  de  paraitre.  II  fait  partie  du  tome 
XLIX.  dea  Mimoirea  des  Membres  ae  I'Acad^mie 
d«s  Sdenoes  de  Belgique. 

A.  Lancaster, 
Biblioth^caire  de  rObser^atoire  Boyal. 
Uocle,  Not.  25. 


OBOAKBTTBS  (AND   PIANI8TAS). 

[32944.1— Iw  describing  Fig.  24  of  letter  IX.  I 
Bsntionea  the  possibility  of  applying  a  somewhat 
ibnilar  arraneement  to  the  construction  of  a 
pisniita,  and  included  in  the  Ehrlioh  patents  are 
naoy  applications  of  the  principle.  Of  the  appara- 
tos  as  made  for  sale  I  haTO  seen  three  forms 
dsMribed  and  illustrated  in  the  price  Usts.  The  first 
two  are  alike  in  using  perforated  discs  (bemg,  in 
fad,  the  same  that  are  used  for  the   large -size 


y^Aon'*  omnette),  but  differ  in  the  mode  of  at- 
tMbmsat  to  the  keyboard,  and.  perhaps,  internally 
ttwsU.  The  third  form  employs  long  bands  for 
■•  toBss,  and  is  also  of  greater  compass,  oom- 
innff  54  notes,  the  internal  parts  being  likewise 
JMsd  to  suit  the  horizontal  position  of  the  tune-> 
■ad,  instead  of  the  Tertical  disc  of  the  other  two 
pmns. 

^if .  28  shows  one  of  the  first- mentioned  patterns, 
vaicn,  ss  will  be  seen,  has  an  independent  support 
Ji  vsD  as  the  gripping-screws,  &c,  for  attachmg  it 
w  the  keyboard  of  the  piano.  The  supports  are 
MWaUe  for  h«^ht,  and  are  secured  when  ad- 
yw  hy  the  clamping- screws  HH.  The  key 
■own  at /is  for  lowering  the  hammers  ^  on  to  the 
pDo-ksys  by  inserting  it  at/and  at «'. 
^s  second  pattern  looks  much  the  same,  but 
2?;?,*Jw  legB.  The  compass  is  from  G  to  C, 
m  42  hammers  in  both  of  them, 
^the  largest,  or  54-note,  instrument  the  tune- 
wpMNsfrom  roller  to  roller,  and  acts  on  the 
*nMnism  in  its  passage,  much  as  in  the  organette 

•J»», "» Rg.  7,  except  that  the  band  is  rolled  and 
V  leaded. 

Aiitiflimpoasible  to  show  all  the  modifications 
gUis  internal  mechanism  described  in  the  spedfica- 
™B|I  select  two :  the  ^rst  of  them  on  account  of 
5  V  ??^ty»  and  the  second  from  its  employment 
JUWtcr  kind  of  "action"  to  strike  the  piano- 
IJH^  «ither  of  the  others  iUustrated. 
-JJjxoraer  pattern  would  be  used  for  discs,  and 
zV!r',P»^Wy  for  the  horizontal  tune-bands, 


In  Fig.  29,  a  is  a  roller  with  indiarubber  surface, 
kept  constantly  rerolTing  in  the  direction  of  the 
arrow  ;  &  is  a  smiilarlT  coTered  roUer  turning  on  a 
pTot  at  the  lower  ena  of  the  Tertical  leTcr  e.  This 
leTer  is  piVoted  at  e\  and  its  point  e  is  adapted  to 
enter  the  perforations  in  the  tune-disc  a  under  the 
pressure  of  the  spring  ».  Attached  to  the  side  of  b 
IS  a  smaller  roller  «*,  on  to  which  tiie  band  or  cord 
tf  1  is  wound  when  b  and  «*  are  caused  to  rcTolTe  in 
the  direction  of  the  axiow.    To  the  lower  end  of 


perforation  has  passed,  all  parts  resume  their  posi- 
Qon,  as  in  the  Fig. 

This  arrangement  certainly  relieTea  the  tune- 
band  itself,  and  throws  the  actual  work  of  striking 
thsrkeys  on  the  prime  moTcr ;  but  it  is  not  free 
from  defects.  The  rdllers  a  and  b  are  brought 
suddenly  into  contact,  and  there  must  be  some 
amount  of  slipping  (which  means  extra  friction), 
till  the  inertia  of  the  parts,  including  that  of  the 
piano  action,  is  OTercome. 


this  oord  is  attached  one  end  of  the  IcTer  ^  ^,  whose 
other  end  has  a  touch-screw  and  pad  ft  to  act  on  the 
piano-key/.  The  spring  A  is  to  restore  the  leTer  to 
its  original  position  after  it  has  done  its  work. 

The  mooe  of  working  is  almost  self-erident. 
When  0  enters  a  perf  oram>n,  the  roller  b  is  thrown 
against  the  roller  a,  the  band  a^  is  wouad  on  to  «*, 
and  the  piano-key  is  pwed  down.    When  the 


Then,  again,  the  motion  of  b  will  always  be 
arrested  at  the  same  point— Tiz.,  when  it  has  wound 
up  the  oord  e^  to  the  full  extent ;  but  a  will  still 
pohaps  make  a  turn  or  two  (before  the  rollers  are 
separated  by  the  falling  back  of  the  leTCr  0},  and 
thus  tend  to  rub  that  particular  nart  of  the  mdia- 
rubber  rim  of  b  more  man  any  other  part. 

The  patentee  eridently  realised  toia  objedioa, 
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and  andeayoured  to  get  over  it  lij  Ttrioiu  ez^* 
dienti  adapted  to  the  diiferant  arraogements  which 
are  inolnded  in  the  patent.  In  Bome  cases,  he  poro- 
▼ides  the  xoUer  b  with  a  smooth  snrf  ace  at  the  point, 
where  it  comes  to  a  stop,  so  that  a  shall  no  longer 
affect  it.  In  other  rorms,  he  makes  b  of  less 
diameter  at  this  point  ol  the  drcnmf erenoe,  and  so 
on,  bnt  all  have,  in  reality,  the  same  fault.  Since 
the  piano-kej  is  alwajrs  trying  to  rise,  and  the 
spring  y  is  also  aotins  in  the  same  direction,  it  is 
evident  that  b  is  rtaay  to  revolve  in  the  contrary 
direction  to  that  ixumiBSBed  on  it  by  a  whenever  it 
gets  the  chance.  The  result  is,  that  if  there  he  a 
point  where  a  smooth  snrface  commmcett  or  the 
diameter  is  redaced,  just  at  that  point  tpeeial  wear 
will  ooeor,  till  the  pnllqr  and  cord  can  poll  Ground 
a  little  farther,  when  a  new  place  will  oe  attacked 
and  worn  down,  and  so  on ;  thns  the  destmotion 
of  the  contact  sorfaces  would  not  he  avoided  by 
any  snch  device. 

Then  would  also  appear  to  be  another  difficolty^ 
When  in  Fig.  24  the  perforation  has  carried  the  point 
d  forward,  and  so  brought  b  into  contact  with  a.  the 
rotation  of  the  disc  most  be  abruptty  aneeted  till 
e  has  been  carried  down  soffidently  far  to  set  it 
free ; — as  the  handle,  however,  is  bdng  constantly 
tamed,  there  mnst  be  great  risk  of  teaming  the  disc 
(especially  where  two  perforations  follow  each 
other  dcmly),  unless  the  disc  can  yield  a  little. 
Possibly,  a  coiled  spring,  interposed  in  the  con- 
nection between  the  disc  and  its  spindle,  might 
obviate  this,  bat  no  such  provision  is  mentioned 
in  the  spedncation. 

I  believe  the  partioalar  form  of  the  pianista  in 
which  discs  are  used  has  not  been  found  altogether 
satisikctoiy,  and  this  may  be  due  to  the  causes 
mentioned.  The  cost  is  only  about  a  third  of  the 
pneumatic  construction,  so  it  is  a  pity  it  is  not 
more  succearfal. 

Suppose  next  that  ^,  ff  was  pivoted  at  its  left- 
hana  end,  and  that  the  cord,  or  band,  eK  was  attached 
whero  the  present  pivot  is,  then  when  o  was  rotated, 
the  right-hand  end  of  the  lever  would  be  drawn 
up.  instead  of  down,  and  with  about  twice  the 
▼elDoity  of  #^s  notion.  This  nversed  action  is  em- 
ployed to  cause  a  sticker  (attached  where  n  is 
shown)  to  act  on  a  hammer,  and  strike  a  vertical 
string,  as  in  an  ordinary  iiarrel-piano.  In  this 
contrivance,  the  string  would  be  struck  far  mon 
forcibly  than  1»y  the  arrangement  shown  in  Fig.  25, 
with  which  it  may  be,  to  a  certain  ezrenti  com- 
pared ;  but  the  defects  just  referred  to  would  be 
n"  I  as  bad,  since  the  reversed  action  of  the  lever 
not  affect  the  frictional  apparatus. 

We  now  eome  to  Fig.  30,  in  which  a  quite 
different  mechanism  is  employed.  S  is  the  (hori- 
«mtal)  tone-band,  e  the  lever,  with  its  point,  e, 
to  enter  the  perforations.  To  tnis  lever,  by  means 
of  the  link  v,  is  connected  .the  bent  lever  d,  d, 
pivoted  at  d^  in  the  block  i.  The  horizontal  and 
vertical  armtf  of  e/  are  not  in  the  same  plane,  but 
are  separated  by  a  horizontal  axis,  ivhose  length 
depends  on  the  relative  positions  of  <?,  and  of  the 
note  to  which  it  belongs.  These  axes  form  a  kind 
of  horiaontal  gridiron,  extending  lengthways  of  the 
cpM,  the  number  of  bus  corresponding  to  the 
number  of  notes  to  be  struck  by  the  hammers  of 
thepiamsta.  The  object,  of  course,  is  to  collect 
the  levers  e  into  as  narrow  a  space  as  possible,  and 
this,  or  some  similar  arrangement,  woiud  be  arolied 
in  many  of  the  instruments  that  have  been  desonbed. 

Betuming  to  Fig.  30,  the  vertical  arm  d  is  con- 
nected to  the  hortEontal  bar  «',  whose  end  t  la 
enlarged  and  padded  whero  it  rests  on  the  piano- 
key.  At  y  is  a  plunger,  worked  rapidly  up  and 
down  by  the  eccentric  x^  fixed  to  the  axis  z^  which 
latter  is  kept  constantly  rovolving  at  a  high  speed, 
so  that  even  demisemiquavers  may  be  played  when 
desired.  The  action  is  easily  seen.  Wnen  e  leaves 
a  perforation,  t  is  pushed  under  y,  and  thus  gets 
dnven  down  on  to  the  piano-key ;  or  (by  roversing 
the  action])  t  may  be  brought  under  y  wben  e  enters 
a  perforauon.  The  former  is  more  adapted  to  the 
use  of  a  solid  *'plan6hette  "  with  pins,  as  in  the 
pianista  previously  described;  bat  the  patentee 
daims  both  arrangements  as  available. 

He  also  shows  how  the  friction-roller  mechanism 
of  Fig.  28  can  be  applied  to  act  on  the  pedals  of  a 
piano;  but  the  construction  will  be  protty  clear 
without  a  spedal  sketch  of  it. 

The  date  of  this  spedfication  of  Ehrlidi's  is  May, 
1887;  but  unless  I  am  much  mistaken  (I  have  not 
the  means  hero  of  deciding  the  point),  Wenham 
preceding  him  in  applying  the  plunger  arrange- 
ment, as  well  as  in  elaiminff  (but  not  equally  show- 
ing) the  use  of  the  friction  roller  as  an  alternative 
scheme.  So  far,  however,  as  interposing  and 
withdrawing  a  movable  piece  below  a  constantly 
working  plunger,  the  idea  is  an  old  one,  and  is  used 
in  machines  lor  punching  metal.  It  also  forms 
nart  of  a  machine  I  sketched  out  (and  propose 
oesaibing)',  for  perforating  tune-bands. 

BefoM  leaving  the  mechanical  section  of  piaaistas, 
I  may  as  well  desdribe  the  apparatus  that  about 
1661 1  was  trying  to  work  out,  and  whidi  has  beeq 
already  refemd  to,  moro  especially  as  the  prindple 
does  not  seem  to  have  been  elaime«by  any  patentee 
till  Mr.  Wenham  applied  it  in  a  dUfferent  way  in 
kis  pianoforte  player. 


Let  thero  be  a  squan  or  polygonal  roller,  pivoted 
at  its  ends  in  a  Bvringtng  frame,  having  a  regular 
to-and'fro  movement  communicated  to  it  by  the 
prime  mover.  Over  this  roller  passes  the  endless 
tune-band,  made  of  separate  pieces  (eadi  of  the  size 
of  one  face  of  the  roller)  of  stout  cardboard  linked 
together  by  strong  tapes.  The  sides  of  the  roller 
aro  pierced  with  four  rows  of  equidistant  holes, 
12  in  a  row,  assuming  it  to  be  for  a  48-note  instru- 
ment. Opponte  each  hole  is  a  pin  or  stud,  and  to 
each  stud  is  connected  by  arms  and  links  ahammer, 
or  plunger^  to  act  on  the  key  of  the  organ  or  har- 
monium—it  was  not  intendea  for  playing  a  piano. 
If  no  tune-band  wero  hung  over  the  roller  (or  if 
the  tune-band  wen  evenly  perforated  all  over),  the 
pins  would  enter  the  holes  in  the  roUer  quite  freely, 
and  no  key  would  be  acted  on.  If,  however,  a 
blank  part  of  the  tune-band  covered  any  hole,  tne 
pin  could  not  enter  it,  but  would  be  pushed  back, 
and  the  corresponding  key  depressed  by  the  plunger 
or  hammer.  The  tune  would  thus  oe  f onned  oy 
the  absence  of  perforations  in  the  tune-band.  At 
ea6h  to-and-fro  swing  the  rollor  is  caused  to  turn 
a  fresh  side,  and  therofon  a  fresh  portion  of  the 
tune-band  to  the  pins*  In  a  still  nearer  approach 
to  the  Jacquard-loom  prindple  the  swinging-frame, 
with  its  roller  and  tune-band,  was  to  merely  push 
the  sdected  plunger-etuds  under  a  redprocating 
bar.  The  difficulty,  however,  of  holding  down  the 
notes  to  obtain  minims,  orotohetB.  &c.,  and  other 
objections,  seemed^  insurmountabls,  and  nothing 
further  was  done,  so  that  Mr.  Wenham's  instrument 
on  somewhat  similar  lines  was  the  first  actually 
constructed.  *  A.  S.  lu 


KAaZO   SaUABBS. 

[32945.1—1  ZNOLOSB  a  magic  squaro  of  36  cells, 
thinking  it  may  be  interesting,  as  the  squaro  itself 
can  be  divided  into  nine  squares,  shown  by  thick 
lines  Fig.  1,  the  sum  of  the  numbers  in  each  of 
the  nine  squares  being  74. 

Fio.  1. 
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35 

I  should  state  that  this  squaro  has  been  constructed 
after  reading  letter  82917  of  Mr.  Willis  in  reference 
to  oddly-even  squares,  and  the  method,  if  it  is  not 
(in  substance)  exactly  that  of  Mr.  Willis,  may  be  a 
modified  form  of  it 

Fz«.  2. 
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-   ^ 
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Fig.  2  was  first  made  by  subtracting  18^  (the 
mean  number)  from  all  the  numbers,  and  arranging 
the  results  as  shown,  and  so  as  to  make  total  ot 
eadi  column  and  of  each  row  zero.  It  will  be 
noticed  that  eadi  group  of  four  numbers,  shown 
by  thick  lines,  Js  also  zero.  By  adding  18|  to  each 
number,  we  get  the  magic  squaro  Fig.  1. 

J.  H.  TruBOott, 
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TBCfHNIOAIi  EDUOATIOK.— TO  <*  T.  L. 

[32946.]— As  you  call "  A.  M.  B."  in  question,  you 
would  do  well  to  be  consistent,  and  not  give  your- 
self away  so  frody.  Our  readers  will  notice  how  in 
'*  T.  L.'s  "  experience  **  good-sized,  healthy  boys  do 
not  requiro  much  teaching  how  to  use  hammers," 
&c.,  but  use  them  in  a  way  that "  does  not  altogether 
suit  the  views  of  mater,"  Could  not  these  boys  be 
taught  how  to  use  these  tools  so  that  mater  might 
be  conciliated,  and  the  stock  of  firowood  increased 
without  undue  labour  P 

It  is  a  fact  that  many  boys  learn  prindples  best 
by  practice,  if  only  the  practice  is  conducted  hy 
thoee  who  understand  both  nrindples  and  practice, 
and  can  put  their  explanations  into  such  language 
as  boys  can  understand.  The  difficulty  is  to  get  a 
teadker  who  can  and  will  explain  verbslly,  whue  he 
is  actually  performing  the  operation  in  question, 
and  anotlMi  obstacle  to  the  desired-  end,  so  wdi 
explained  in  the  alter-pert  of  ''T,  L.'s"  letter,  is 


that  so  few  sdioohnasten  apprsciate  the  vsfasd 
sndi  practical  explanations.  Then  again  ouof . 
not  only  boys,  learn  by  failure.  Whan  aboy  has toid 
to  cut  aerossa  thin  board  with  a  ripsaw,  he  is  tha 
ready  to  reodve  a  lesson  on  why  sawsdifisr,  sad 
how  each  is  suitable  for  its  purpose. 

But,  alas,  when  the  teadier  is  suitable^  sad  Ui 
work  progressing,  another  king  arises  who  ksowi 
not  Joseph,  but  believes  in  payment  by  resdtt  {m 
called)  :  the  school  becomes  a  workdiop,  sad  the 
teacher  is  driven  to  drive  his  pupils  to  prodnoi 
something  to  show,  or  to  win  a  grant  or  sondbisf  , 
and  he  has  to  cease  his  eimlanations,  and  sscm  a 
large  but  mechanical  ontom, 

B.  A.  Baxter. 
A  Boys'  Sdiool  Manual  InsfenidoK. 


TBLBSOOPfl  aiiASS. 

[32947.1—1  HJLva  just  noticed  the  communisitiia 
made  by  Mr.  Caplatd  (letter  32731)  in  refermoi  to 
the  elaMCs  in  a  telescope  which  has  fallen  into  Ui 
hands,  and  which,  from  its  appearance,  he  bsUsm 
the  Abbe-Sohott  glass  has  been  employed  in  iti  ooa- 
struction.  Thero  have  been  numerous  easss  vlwi 
this  new  glass  has  been  used  in  miorosoopio  ob- 
jectives of  very  serious  alteration  of  their  qoili^, 
especially  whero  they  have  been  kept  at  the  leuMi 
or  in  hot  dimates. 

The  polished  surfaces  have  beoeme,  in  len  thsa 
eighteen  months,  milky  and  opalescent  to  waA,  % 
degree  as  to  entirely  destroy  their  definition:  oa 
examining  the  surface  under  a  mioroBOope.  u^ 
show  a  number  of  oily-looking  spots,  regujady  d» 
posed  over  the  surface  of  the  glass ;  thsss  midt- 
mn,  if  not  immediatdy  wiped  off,  eat  into  tbi 
subrtance  of  the  glass,  as  though  it  had  basao- 
posed  to  the  influence  of  hydrofluoric  add  gsi ;  sad, 
what  is  moro  curious,  is  that  the  destruction  appem 
to  be  almost  as  rapid  on  the  interior  suzfaoai  u  as 
those  exposed  to  the  air.  Oan  it  be  that  the 
phosphates  incorporated  with  the  sQlca  and  dif- 
ferent alkalies  is  the  cause  of  this  dissgresaHi 
effect? 

At  all  events,  ifthe  use  of  these  new  oompoondi 
has  not  yet  resulted  in  obtaining  permanastno* 
duets  as  noped  for,  yet  we  aro  greatly  iodebtn  to 
the  Jena  house  for  the  application  of  floorite  intti 
construction  of  apochromatic  objeot-glawes ;  thou^ 
unfortunately  that  substance  ia  not  found  taiofi- 
dently  large  masseo  to  permit  of  iti  being  mod  for 
tdescopio  lenses. 

Paris.  XTo  Big. 


OOXKT72YIOATIOV  BBTWBBN  SHIPa 
AND  8HO&S. 

[32948.]— I  SHOtnj)  think  an  indiarabber  tste 
(say  about  |io.  diameter)   covered  with  csbtm^  i 
with  a  buoy  on  the  end— in  the  shape  of  sa  air 
vessel— and  charged  with  air  and  hermetioally  Mslsl  ^ 
would  be  very  useful  for  above  purpose.   It  eonn  i 
be  kept  wound  on  a  drum  like  a  fire-hoso  red. 
When  the  end  was  payed  out  it  would  aavt  s 
tendency   to  push  itself  adioro,  as  it  wodd  bs  ^ 
tolerably  rigid  because  of  the  compressed  sir,  lad ' 
at  the  same  time  very  buoyant. 

Ipswich.  B.  0.  X. 

THE  I«AirTBBZr  KI0BO800PB. 

[32949.1— I'AX  pleased  to  see  Mr.  Funuvd'spha 
and  simple  defence  of  himsdf  on  this  sabjeet.^  Hs 
may  fairly  be  considered  the  father  of  the  annli 
lantern  microscope,  and  as  I  have  worked  with  bott 
his  nmple  form,  without  alum  trough,  and  al^ 
with  Leiadi's,  I  may  say  that  experience  folly  * 
out  his  statements.  That  it  is  possible  withi 
form  to  get  a  large  projection  on  the  sorsea 
good  limelight  is  no  doubt  comet ;  but  after  a 
careful  testmg  of  both  under  predsdy  the ) 
conditions,  I  most  certainly  profsr  Furnivil't 
less  than  haU  the  price.  My  object  in 
was  to  obtain  a  dear  definition  of  the 
yeast  cells  on  the  screen,  but  after  ropeatad 
with  the  assistance  of  some  experts  with  the  h 
and  microscope,  we  failed  totally  with  both, 
best  results  bemg  obtained  with  Furnivd's  snai 
ment.  With  a  PoweU  and  Lealand  ^ia. 
chromatic  the  results  under  the  best  conditioos 
most  unsatisfactory,  and  we  found  with 
the  highest  power  which  could  be  used  vis  a  44J 

It  sounds  very  large  indeed  to  talk  abont 
proboscis  of  a  blowfly  16ft.  long ;  but  the  faetiii 
the  same  would  be  far  better  shown  if  only  Stk, 
would  make  a  mudi  more  effective  piotnro  ia 
ordinary  room.    I  have  had  noexpenenoewMil 
aro  light  in  the  micro,  lantern,  aad  thsrafocs  ' 
remarks  do  not  apply  to  this. 

Thoa.  Fletcher* 


HATXTBAIi  DBHTKS. 

[32960.1—1  WISH  to  tender  my  siooefSii 
to  *<  Eos'^  G«tter  32924)  for  the  infonnatioaj^ 
in  last  issue  to  my  two  queries  ISM  vaaj^ 
The  subjsct  is  an  important  one,  and  of 
interest,  as  may  be  seen  from  «*999'0'*i 
among  the  *^  Implies.*'    As  to  hot  dnaki^  ^^^ 
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(oMigUai  b  that  th^  an  oodiog,  and  thmafon 
Mitod  Id  wum  climmtM.  On  Uia  oUwt  bud,  oo" 
tUitrawuniiif,aiid  tlurafon  IwUar  toited 
ggUx  tHatttM.  Wa  KboM  tM  and  ooflaa  in  tt 
ombT,  both  bj  bad  aaUna  and  jaomant  diinL 
b|.  Tia  and  ooflM  ihoold  iuv*r  ha  tak«n  with 
nnlu  dmIi.  Howerat,  aa  in  plaoa  of  taa 
(obalbaTa  tonnd  (by  ptnonal  aaporimant)  tli_. 
I  Ktj  good  dilnki  taa  ba  made  tzota  the  diell  ot 
.  aM,  neb  ai  eooaa-tmt,  BiasQ  not,  w^nt,  fto. 
I  ij^  ^Mll  ii  flnt  onuhed,  thta  nMted,  and  attar- 
I  «udt  pawed  thnmgh  a  ooffae-mQl.  An  infoilon  is 
ud«  bam  tha  powaar.  and  taken  with  mflk  and 
Ngit,  M  ii  dona  with  taa  and  oollaa.  I  hava  alio 
nad*  an  important  dlMnnrj  In  tbl*  OMinaation, 
•tanbr  AHtain  (rait  atooM  can  ba  naed,  and  tot 
ibanc  and  palatable  ditnka  obtainad  from  than. 
Bit  rfnr  to  gin  dataOi,  for  tneh  would  piob^ilj 
alhri  fwrit  iwpatat  to  tettdadnltanriino,  ot,  rather, 
lukyaaeatafaon.  I  beHere  I  know  the  "cloae 
Mnt  of  "dat«  oolTsa"  making.  Bnt  let  uj 
ibudoa  hot  diinb  at  meal  time  and  aabatitnte 
nil,  which  are  tar  more  wholeeoma. 

PAlM  "Eoa"  oould  give  na  huihor  parti- 
gglMMUiebeniaiDr  baik  to  which  barefera,  oi 
ba  and  tor  making  driuka  therefrom. 

An  Old  Bcader. 

nrFIilTXHZA. 

113931.]— Hi.TiRa  read  the  letter  of  "Lfdae]' 
Danoaat"  lagaiding  the  nae  of  homceopathia 
BliifinM,  I  beg  to  state  that,  from  an  allopathio 
■aU  of  new,  the  oourae  prescribed  appeara 
iridiate  and  involTod. 

I  duuld  prefer   to  recommend  to  the  pnli 

MBid;  which  ia  acknowledged  to  b*  of  t^hs, 

iiaow  preaoribed  and  diipHued  b;  the  pnifeMiaD. 
Ibrtorer,  it  i)  a  good  prereBtiTe;  bnt  ahonld  tte 
Ann aite^jAttMk,  it woald  aeem  (o  leiae"  •'■ 

lahodeto  "  Kreaa  Hakmia,"  <the  new  anbetitnte 
Jltqainioa,  which  I  tried,  beoanie,  from  the  nataie 
tlHia accompanying (erer,  I jodEod  Infloenza  tobe 
a(Mlari«l  orwin.  I  aay  malaita  is  probabl;  t^- 
■laa ;  tnt,  of  ooona,  atmoephario  ndiiitudaa, 
atemdogical  npid  ohangaa,  canaing  chill,  a 
hva  tadon  in  caniation. 

nOinic  uency,  reenlting  in  malaria,  ii  certainly 
■M  leaiibla  thaa  planeta^  influence,  from  which 

O.  TMtt«B  Hnnter, 
Beiired  Brigade  Soneean,  Bombay  A 

Flulbaaah-gardeQa,  S.W.,  Not.  25. 


nw    ABRAnaSlEBHT    OV    AOOUKU' 
X.ATOBS. 

[33»2.]— Two  or  three  ;eara  ago  wa  pat  in  a 
«t  {K  oalli)  ot  Plants  acciunalatora.  For  aom< 
fan  thay  haTe  been  qoita  oaalaaa,  owing  to  the 
■Bcit^  «t  keeping  the  dilnta  S.  add  bom  laak- 
^.  At  Srat  we  tdad  wood  oella  dipped  in  pilch, 
n-,  than  glaied  atone  oella  inaolated  on  glar~ 
Mrtad  with  indiambbar  aolotiiH),  £c ;  but  aU  of 
ML  A  abort  time  ago  it  oconrred  to  me  to  br 
OaaflMta  ol  Slling  the  colli  with  aawdnat  iteeped 
n  4Data  add,  and  ao  far  the  reanlta  ban  bean  tctt 
■tiAdtorj:  the  cells  ao  filled  appear  to  ohargi 
^ckn,  and  to  lataio  the  charge  bener,  than  thoaa 
iMwittk  the  d.a.  in  the  unuTway. 

Cuanyreaderol  tha  "E.  U."po{otto  aaimllar 
Wa,  or  my  it  the  present  good  leanlts  are  likely  to 
Hpwmsoant— or  olharwiia  ?  It  no  ontoresaen 
•nbaeki,  would  not  this  arrangUDeat  be  a  boon 

■  Mn,  &&,  worked  by  aocnmnlaton  ? 
Bf.AuiUand,  Not.  24.  T,  B.  D. 

noncmLBs,  and  thb  boiatioh 

OP  THE  BASTH. 
13J9S3.1-IH  laat  week's  "  B.M.,"  yonr  yaloed 
JWymdeot,  "F.B.A.8.."  in  latter  32925,  eayi . 
■-^  £ntyona  who  hai  arsr  opened  a  book  oi 
PtMty  mnat  ba  familiar  with  the  aUegation  thai 
MMahoD  of  tha  aarth  from  west  to  east  canaea  m, 
^INCeptiUe  donation  in  the  flight  of  a  pro- 
l*mBnd  bon  north  to  acath,  or  from  lonth  to 

teMa.«chdeTlation1)efog,  in  onr  notthuuhi    ' 
Uwayi  to  the  right  ot  the  line  of  Are.' 
know  mnch  about  gnnnery ;  bat  it  gtumara 
Wtbt,  when  thay  fire  efflier  from  north  to  aonth 

■  mm  amth  to  north,  the  projeotile  always 
pU«  to  the  right,  that  derfatioii  anr^  oannot 

■  ysaJ  by  tha  toUlion  of  theearth.  noearth 
wina  from  west  to  eaat— that  ia,  when  a  rifleman 
•Wag  and  firing  aonth,  from  rurbt  to  left.  Itii 
fM  ODdnitatidable,  in  thia  ease,  that  tha  ball 
m.  an  accoont  of  the  roUtion,  deviate  to  the 
■■■<  «  to  the  right ;  hot  when  he  tnma  ronod 
*>BMa north,  the  roUtJon  ia  from  hie  left  to  hia 
***,  n  that  the  deriatiam  ahonld,  in  that  case,  be 
*B*Wt,  though  atUl,  of  oomae,  to  the  weit. 
J"  n  It  mtv  to  aae  what  diflwaooe  it  ihonld 
^MWaathar  the  rifleman  ia  firing  in  the  northern 
{MhsDi  hami^ere.    When  he  is  firing  sooth 

•ablaft,  and  the  denatlon  ot  a  projeotile  ahould 
"IM  laUa  ri^t,  and  whan  he  laoei  north,  to  hii 


ooireot  wbraheaffirias 
that  the  denMon  la  ue  same  in  both  hemiqiherae; 
bnt  snre^  he  does  not  maao  toNTthat  itlsalwaya 
to  the  right  ot  the  Una  ot  fiia,  whether  he  la  firing 
due  aonU  or  doe  nahh  ?  If  ao,  thm,  it  leemi  to 
me  that  the  rotation  ol  tto  earth  oan  hare  nothing 
todowtthit;  bnt  pstfaapa  I  am  only  an 

IgnoTunna. 

ZiATHB  IBBBX. 

[329H.1— Tsa  index  on  the  lathe  wUtb  I  ns« 
hai  an  amngement  for  adjniting  iti  length  whidi 
ii  aometlmes  oaefol  (Fig-  !)•    By  adjniting  length 


FiQ.  1.— A,  Index  Spriiw;  B,  Bar  on  wbiob  G 
■lidei;  C,  Screw  tamed  by  milled  head  D;  E 
Clamping- acre  w ;  F,  Attachment  to  Latha-bad. 


M  that  the  new  ontUlscts  any  twofarmvcnta,  the 
ISO  circle  may  he  made  to  cut  360,  or  any  other 
drole  doubled.  It  tha  starting  pointe  of  all  tha 
drdea  are  made  on  tha  olroiimlenmce  of  an  arc 
whoee  radioi  ia  the  length  of  index,  the  cdrdas  can 
be  made  to  worktogetMT.  IgananUy  lift  the  point 
in  shitting  with  my  Uft  timmboail ;  a  Isror  to  lift 


tha  point  by  preasnra  could  eaoly  be  pnt  on  (see 
Fig.  2).  II  file  Editor  wiahea,  T  oan  send  a  da- 
aonptiaa  ot  an  attachment  tor  the  eooantric  cutter 


and  many  MTOnd. 
Stokaaay. 


N.  S.  Zia  loncha. 


[329&6.1— Itr  reply  to  Iti.  S.  L.  Howall  (32897) 
the  360  mrole  is  easenttal  to  the  prodnotion  ot  the 
Elrascan  border— the  Vandyke  and' similar  patterns 
—bat  it  1*  so  trying  to  the  eyes,  and  tha  liability  to 
make  miitakei  so  great,  that  one  nerei  uses  it 
withont  naoSH^. 

A  oostiy  new  lathe  just  finhhad  tor  me  by 
MaMra.  Birah  and  Co.,  of  Manchastar,  haa  a  swing 
frame,  with  a  eat  of  fine-intdi  change  wheel*,  stop 
plate,  tia.,  attM&ed  to  the  end  c<  Uie  aorew  ahaft 
which  accoatas  the  worm-wheel  an  the  mandrel, 
thus  oonTerting  the  lathe  into  a  very  effidant 
dlrtding  engine.  ^  thia  meana  (when  the  raqnired 
wheala  are  found}  36,  «t  almoat  any  number,  may 
ba  anbdiilded  in  the  dark  by  ana  torn  ot  tlie  handle. 
At  the  Mme  time  the  mandrel  is  held  with  Uu 


It  is  the  oU  story  ot  trylu  to  make  one  thing  do 
erei^thing.    Thme  la  mn^  more  to  be  said  a&Mit 


1  lathe,  bat  if  I  had  tu 
to  write,  "  Oort "  might  not  have  apace  to  mint. 
0.  0.  B. 

□TOUBATOBB. 
[32966.]— I  ROtn  the  latter  ot  Hr.  J.  Fraser 
(p.  309},  and  do  not  see  why  he  should  ba  detened 
bom  pablishlngaiiy  information  of  which  he  may 
be  poBseaaed.  ne  spedfioation  of  a  patent  li  a 
public  docamant,  and  can  be  reprodaoed  in  anV 
ataoce,  or  in  esseno^  anywhere,  lira  word 
"patent"  ilaaltniaan*  "opao,"  andlhaveyetto 
learn  that  anyone  can  dauu  coOTright  in  a  apaot-  ■ 
Soatian  depoated  at  the  Patent  OiBea.  If  lb, 
Fraaar  wiU  an^y  me  with  the  nnmber*  and  dates 
of  the  specifiaatians  ha  has  reonved,  I  will  look 
them  up,  and  ees  what  are  the  elaima.  Meant^ma, 
I  would  BdTisa  him  not  to  part  with  hi*  Incnbator, 
for  anyone  may  make  a  patstited  article  for  anwri. 
ment,  erai  if  the  patent  la  valid. 


REPLIES  TOQDBBIES. 

*,*  In  thtir  muatri,  OvrraptitimU  art  nsparf- 
f\A&l  Ttfuuttd  la  mMfioH,  tn  taek  inttmm,  tht  tUlt 
mUtmtMtr  </  Ik*  futrf  atJud. 


r7E07i.]  —  Street  Teleaoope.  — ■'  TraTeller," 
with  a  good  inatmment,  woUd  probably  pay  ex- 
penses either  in  Sydnay,  Melbonrna,  or  Adefaide. 
The  only  thing  to  be  said  against  hia  project  la  the 
delightfol  opportnnlty  he  moat  offn  to  Uie  gmriiy 
who,  whilB  "  Travellar'a  "  patnm  i*  itadying  tfae 
ithsm  Crom,  or  something  of  equal  hitares^  ars 
intently  pnivaing  their  own  reeaarcbaa  in  the 


pocketa— the  itndeQt'a,  I  m 


saoh  a  thing  ^d  ooma  off,  the  gentlnaan  who  Is 
running  the  droos  would  stand  a  glorious  ohanoe  ot 
getting  a  hiding  from  a  a«wd  of  larrikins,  ukd  I 
oan  aaanra  "  TraTeller  "  they  are  not  at  all  back- 
ward dther  with  road-metal,  foul  language,  or 
thdrfeet. 

Hillgrove,  N.S.W.  WiXDiNa  Dunn. 

[75174.]— Terobene  Drlere.- As  I  notioa  that 
Hr.  Stanley  hss  not  replied  to  the  questlott 
addressed  to  him  under  the  above  head  on  p.  225, 
I  aeud  the  foUowiog  method  of  making  taiebene 
drier*.  Mix  with  tarp*  about  a  twentieth  of  ila 
weight  ot  oil  ot  vitriol ;  let  stand  for  2i  haan, 
decant  and  distil,  repeating  until  the  prodnot  no 
longn  acta  upon  polariad  light.  Wash  witt 
solution  of  soda,  and  dry  over  caldnm  chloride. 
In  tha  oommeroia]  way  these  prooeeaee  an  modified ; 
bat  as  it  i*  with  vaniiahe*,  ao  it  ia  with  terebm 
driKs ;  it  is  cheapcz  to  buy  than  to  atahe. 

M.  L. 

[T6287.]-UnfbnaentMl Wine.— lam  •orry  to 
lee  that  '•  Nemo,"  In  your  inoa  of  Sept.  18, 1891, 
itatas:  " UDleniented  wine  ia  a  Binomcs,"  be- 
cause  "  wine  ia  a  term  whid)  inqtUae  temeatation." 
It  may  do  ao  very  oommonly,  but  aurdy  not  *D 
comnKmlf  as  to  imply  that  the  word  must  of  neoea- 
d^  VKf  to  a  temaoted  liquor.  I  take  ii  (t 
woaldratluarbaamlsnonmla  apply  the  word  to 
Inandies  and  other  spirits,  and  yet  they  are  tha  pro- 
duct* td  fatmantation.  Many  aothoriti**  m^  be 
quoted  ahowing  that  the  word  is  amlled  even  to 
grapes,  as  wdl  aa  tha  unfasmmtad  ^oor  obtained 
from  the  nape.  In  the  Sensed  Verdon  of  the 
Bible  rlaaidi  xxvii.  3)  we  read  of  "  a  vineyard  of 
wine,''  and  again,  in  Jeremiah  xl.  12,  "gathered 
wine  and  summer  traits."  Plantns,  abo,  B.o.  200, 
has  the  same  Idea,  ualsg  tha  axpre^on  "  Tlnna 
Dogere  "  to  gather  wine.  Huy  other  vrritcn  alao 
afBrm  that  &i  Bible  land*  and  In  BiUe  times  both 
fermented  and  unfermentad  grape-juice  were  in 
oommon  use,  and  to  both  of  them  the  term  "wine" 
wa*  applied.  Again,  "  Oriental  dictionariaa  bear 
unequivocal  teatimony  to  the  tact  that  worda  trans- 
lated "  wine  "  have  been  naed  both  in  andsit  and 
modem  times  to  desiota  varieties  of  nnintoxlaating 
drinks"  (Dr.  Soft).  In  former  timae,  as  in  tha 
pnsent  day,  I  believe  wine  was  pKaerred  from 
fermaatation  in  three  way*.  I.  In  the  grape  itseU. 
Bunch**  or  doitan  of  grapea  are  hung&i  dry,  airy 
lofts,  and  used  as  requued,  till  they  are  replsced  t^ 
grapes   treeh  Irom  the  vineyard.     2.  nw  jnioa. 


when  expreeeed  from  the  grape*,  i*  boiled 

becomes  thick  aiiil  aympy  In  eoniist - 

known  1^  the  nama  ot*'most"or 


a  eoniiitenoe,  and  i* 


_.  3.  By  pajalng  snlpbor  through  it,  whlA 
destroys  the  germ  of  tmmentalion.  But  yonr 
rttdeti  may  aak,  Why  thia  long  ooirectionF  Simply 
to  presmt  than,  aa  far  aa  poasible,  with  the  trath, 
whichisalwayaamattmof  uaportarwe,  and  also  fa> 
disahase  the  minds  ot  those  wbo  are  in  the  haUt  ot 
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getting  many  ideaa'  from  yonr  oolamns,  and  then, 
perhaps,  paaafaig  them  on  to  others^  that  sucb  an 
article  of  nnfermented  wine  does  not  exiBt.  Un- 
fortunately, in  these  days  when  many  in  the  race 
after  money  do  not  believe  apparently  in  the  veir 
excellent  proyerb,  '*  Honesty  is  the  oest  policy," 
spnrioos  wrtioles,  without  number,  will  of  necessity 
be  plaoed  on  the  market,  but  that  need  not 
trooole  those  who  are  seeking  the  genuine  article. 
Undoubtedly  nnfermented  wioe  can  be  pnrd^ed, 
and  should  therefore  be  obtained,  especially  if 
required  for  religious  ordinances,  even  tnough  the 
price  be  high  when  compared  with  thni  dxarged  for 
the  spurious  article.  Fab  Away. 

[76623.1~LogarithmB.  —  I  haye  procured  a 
copy  of  Anton  Steinhauser's  work,  and  can  fully 
endorse  aU  that  *<  A.  D.  I."  says  (p.  204)  in  its 
fayour.  It  is  preferable  to  Peter  Gray's  book,  for 
the  reaaon  that  it  oontaina  a  table  of  toe  logaritiims 
of  all  numbera  up  to  9999 ;  so  that  if  **  Esne 
Caralita  *'  does  not  require  the  logarithms  of  num- 
bers of  more  than  xour  figures,  no  calculation 
whateyer  will  be  required.  When  the  logarithms 
of  greater  numbers  are  wanted,  diyision  sums  will 


_Js  part  of  the  work  Steiohauser  differs  from  Gray 
in  that  the  former  giyes  the  log*,  of  numbers  with 
sroups  of  four  significant  figures,  as  1000,3264, 
1000,9000,3264,  and  so  on,  whereas  Gray^s  are 
three-figured  numbers,  as  1,000,326, 1,000,000,326, 
&c.  When,  as  in  the  case  of  "Esne  Caralita," 
only  12  places  in  the  logarithms  are  required,  Gray's 
method  of  decomposition  is  perhaps  rather  shorter 
than  that  ffiyen  oy  Steinhauser  for  20  places.  As 
"  A.  D.  I."  has  not  shown  how  to  use  the  taUes,  I 
wHl  explain  the  process.  Let  the  logarithm  of 
63646432  be  required  to  12  places  :— 

6364)6432000(1199 
6364 


10680 
6364 

63160 
48276 


46840 
48276 

636464314)664000000(1061 
636464314 


27636686 
26828216 

712470 
636464 


176006(3280 
160939 


16067 
10729 

4338 
4288 
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Write  down  the  number,  marking  off  the  first  four 
figures  for  the  diyisor  of  the  rest,  annexing  ciphers 
to  the  diyidend,  if  necessary,  so  as  to  make  it  oon- 
Bst  of  seyen  figures.  After  four  figures  of  quotient, 
the  diyisor  must  be  increased  by  subtracting  the 
remainder  (in  this  case  664)  from  the  diyidend, 
annftTing  the  result  (6431436),  shortened  by  two 
figures,  to  the  dirisor.  The  rest  of  the  diyision  may 
be  contracted  by  knocking  off  one  figure  at  each 
sucoessiye  step  from  the  right  of  the  dTrisor.  This 
will  admit  of  a  quotient  of  eight  figures,  which 
muflt  be  diyided  into  two  portions  of  four  figures 
each.  With  the  orip;inal  diyisor  and  the  three 
quotients,  we  can  easily,  from  the  tables,  find  the 
logarithm  required,  for  this  diyirion  has  decom- 
posed our  number  mto  the  factors  as  follows :  6364, 
1000,1199,  1000,0000,1061,  and  1000.0000,0000,328. 
Adding  together  the  logarithms  of  these,  we  get 
the  logarithm  we  want.  Galling  the  four  factors 
A,  B,  G,  and  D,  we  get— 

Log.  A  =  7294  8876  9179  66.... 

Log.  B  =  0000  6206  8786  91.... 

Log.  C  =  0000  0000  4564  43.... 

Log.  D  =  0000  0000  0001  42.... 

7296    4084    2632 

which  will  be  the  logarithm  true  to  12  places,  or  to 
14  if  more  figures  are  copied  from  the  tables.  The 
title  of  Anton  Steinhauser's  book  is  "Hilfstafeln 
zur  praoisen  Berechnung  zwanzigstelliger  Logarith- 
men  "  (Vienna :  Carl  Gerold's  Sohn,  1880),  and  is 
sold  by  Bulau  and  Co.,  37,  Soho-square,  for  6s.  6d. 

T.  S.  Babbbti. 

[76623.]  —  LogaTithmB  —  Twenty  -  place 
Tables  by  Anton  Stelnliaiiaer.  —The  tables  are 
arranged  in  four  columns,  lettered  A,  B,  C,  D,  of 


which  A  is  printed  separately  in  two  colums  on  each  page,  and  the  remaining  three,  B,  C,  D,  are  printed 
on  each  page  in  three  columns  headed  by  their  respecuye  letters : — 


n 

A 

n 

A 

4300 

6127  8386 

6719  7364 

9460  9 

4160 

6180  4809 

6712  0927  0S61  9 

01 

28  8976 

9287  4847 

1626  6 

61 

02 

29  9666 

6032  3474 

8217  0 

62 

&c. 

03 

31  0151 

6966  9126 

4626  7 

63 

04 

32  0735 

2103  7698 

6906  3 

64 

4306 

6143  1316 

1466  4695 

7669  0 

66 

6186  7102 

8120  1297  9685  9 

06 

34  1894 

6036  6730 

6927  1 

66 

07 

67 

&c. 

06 

&o. 

68 

09 

69 

4310 

4160 

6190  9333 

0626  7427  4627  5 

(3)  (7)  (U) 
10  10  10 
n 

B 

C 

D 

6100 
01 
02 
03 
04 

6106 

2  2143  3724  9691  4379  2 
&o. 

2  2166  0761  4672  2227  8 

2  2149  0180  1226  6 
&c. 

2  2170  7327  3626  3 

2  2149  0186  8 
&c. 

2  2170  7333  0 

Table  A.  requires  hardly  any  explanation.*  The 
argument  column  gives  the  first  four  figures  of  any 
number,  and  the  column  A  giyes  the  corresponding 
logarithm  to  21  places  arranged  in  sroups  of  four 
figures.  Nothing  more  is  reouired  out  ue  index, 
according  to  the  usual  rules.  The  Tables  B,  C,  B 
require  some  illustration.  At  the  head  of  column  ft 
the  reader  will  obserye  three  numbers  in  brackets 
(3)  (7)  (11),  which  ap^y  in  respectiye  order  to 
ooiumna  B,  C,  and  D'.  Thus :  For  column  B,  the 
number  6106  in  col.  n  would  read. .  1000  6106    (3) 

ForoolumnO  1000  0000  6106    (7) 

ForcoIumnD    1000  0000  0000  6106  (11) 

ForoolumnD' ....  1000  0000  0000  0000  6106  (16) 
the  number  in  brackets  representing  the  number  of 
O's  following  ttie  initial  figure  1.    In  the  earlier 

put  of  col.  A  up  to  2303,  the  first  figure  is  0  for 

8  12  16 

B,  0  for  C,  and  0  for  B,  and  for  B'  would  be  0. 

This  means  that  the  fully-written  logarithm  would 
be  for  argument  fi  =s  1616. 

n.  I/>gs.  from 

B  1000  1616  -0000  7013  ^96  7484  6648  4 

C  1000  0000  1616  -0000  0000  7031  8668  2610  1 
B  1000  0000  0000  1616 

*0000  0000  0000  7013  8668  8 
B'  1000  0000  0000  0000  1616 

•0000  0000  0000  0000  7013  9 

For  the  remainder  of  the  taUe  the  computer  has 
only  to  consider  the  figures  giyen  in  the  tables 
headed  by  B,  C,  B,  or  B'  as  the  terminal  figures  of 
the  21  places,  and  fill  up  the  initial  places  by  0000, 
0000,  &c.    Thus,  font  »  3326— 

B  ft  1000  3326  0001  4437  8913  6683  9633  2 

C  fi  1000  0000  3326  0000  0001  4440  2912  8321  3 
B  ft  1000  0000  0000  3326 

0000  0000  0001  4440  2916  3 
B'ft  1000  0000  0000  0000  3326 

0000  0000  0000  0001  4437  9 

For  the  2l8t  figuro  the  reader  will  find  at  the  end 
of  the  book  a  fiyleaf  which  opens  out  dear  of  the 
other  pages,  and  giyes  the  proportional  parts  for 
different  yalues  of  n. 

I.  To  find  the  logarithm  of  a  giyen  number — 
ft  «  1-371  I  2886  7423  8623  6368  7* 


1. 


3. 


4. 


1371  2886  7423  8623  6368  7' 

1371- 

-  1000  2104  8449  2066  7666  0  B 

1000  2104  8449  2066  7666  0 

1000  2104 

m  1000  0000  8447  4293  3761  6  C 

1000  0000  8447  4293  3761  6 

1000  0000  8447 

B  1000  0000  0000  4293  3748  0  B 

1000  0000  0000  4293  3748  0 

1000  0000  0000  4293 

-  1000  0000  0000  0000  3748  6  B' 


Then  from — 

A  1371  1370  3746  4789  6126  5964  9 

B  1000  2104  9136  6947  6317  6806  9 

C  1000  0000  8447  3  6684  8633  3698  3 

B  1000  0000  0000  4293  1  8644  2621  1 

B'  1000  0000  0000  0000  3748  1  6277  6 


ThenastheindexisO,  01371  2886  7423  8623  6368  7 
is  the  required  logarithm. 


n.  To  find  the  number  from  th6  logarithm.   Let 

9-6028  6012  7306  8661  4fi66  9 


the  losarithm 


guii 
3183 


A    3183 


B    1000  0310 


C    1000  0000  6932 


•6028  3663  S621  0031  0341  8 

1348  8684  8630  4224  1 
1346  2920  2648  1484  1 

2I764  6982  2740  0 
2  6762  3479  0239  0 


B    1000  0000  0000  6181 


2  2603  2601  f 
2  2600  7971 1 


B'  1000  0000  0000  0000  6648 

P.P.  2  from  fly-leaf 


2  46299 
2  4529  0 


We  haye  now  to  multiply  out  theoe  factors,  whioh 
can  conyeniently  be  done  by  abort  multiplioatioi^ 
oommencing  by  the  left-hand  figure  of  the  multi- 
plier. This  is  written  aboye  the  multipliosad, 
which  is  composed  of  B  and  B'.  It  is  weU  to  pra- 
serye  the  figures  in  groups  of  four,  which  iinot 
done  in  tiiebook  for  want  of  space. 


piii 


1000  0000  6932 


F'^*^  1000  0900  0000  6181  6648  2 


•  • 


1000    0310  1 6932  0000  0003  0* 

1000    0000    6932  6181  6651  2- 
300    0000  1779  7664  6- 

3l83l     10    0000  0069  3251  8 

1000    0310    6932  7020  6457  4 


3000  0931  7798  1061  9372  2 

100  0031  0693  2702  0645  7 

80  0024  8474  6161  0516  6 

3  0000  9317  7981  0619  4 

0-3183    0988    6183    7906    7161    0 

As  the  index  of  the  logarithm  11  9  -  10  or  I,  we 
haye  only  to  put  the  decimal  point  before  the  m 
figure  of  the  number  to  complete  the  operation.  A 
number  of  examples  aro  giyen  in  the  text  whioa 
should  be  calculated  by  the  student  to  familisnse 
himself  with  the  method.  These  diyisions  or  mol- 
tipUcations  are  yery  much  facilitated  by  the  use  of 
an  arithmometer,  if  the  computer  possesMS  oos; 
but  that  can  be  dispensed  witL  at  the  cost  of  some 
time  and  trouble.  These  tables  cost  12b.,  s> 
published  in  Germany  in  paper  ooyers. 

A.  B.  L. 

[76494.]— OlasB- Blowing.— I  frequsntly  use  a 
paraffin  lamp  in  soldering,  and  for  other  pun)OMa» 
out,  judging  from  my  own  efforts,  should  hariuy 
think  that  gUus-blowiag  could  be  thus  acoom* 
pliahed  in  place  of  gas.  I  haye  found  it  t*z  "jJ 
utmost  endeayours  to  Wow  a  thermometer  JtUD 
using  a  large  white  Bonsen  burner  flame  wiuo» 
the  aid  of  mechanically-actuated  blowpipe*  Ftf- 
haps  you  would  be  moro  successful  than  myssu. 
Burn  the  paraffin  in  an  ordinary  spiritlamp  ana 
spread  the  cotton  wick  out  so  as  to  make  a  itfge 
smoky  flame.  ^'  ^'  ** 

[76646.]-Body  Vermin.— "  Sm.,»»  ittl"»"»"ff 
t^  this  query,  gives  a  yery  peculiar  theory,  w^ 
is,  howeyer,  not  the  proper  one.  Oil,  no  mtw 
hiw  thick,  will  not  1^1  body  yermin.  M«wtf» 
ointment  (60  per  cent,  meromy)  is  the  best  a 
tincture  of  Cooculns  indicus  (fish-berries)  «*'•' 
good.  Saw  FeakcxscW' 


Dsc.  4,  1891. 
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[76562.]— Sounds  at  Sea.— Hr.  Haldane,  in 
bii  book  **  Engineering :  PopnlarlT  and  SocuJly 
Considered  "  (i»age  383),  quotes  an  interesting  case 
which  oocuxred  some  yean  ago  in  connection  with 
the  Svdnty,  boond  for  Calontta.  When  below  in 
I  hii  moini  the  captain  heard  a  noise  like  the  scraping 
of  aa  iron  ship,  although  no  vessel  was  then  in 
i^ht  Three  nours  afterwards  an  iron  ship  was 
pHiad,  who  replied  that  they  had  had  '*  a  platform 
xigged  ontside,  on  which  men  ware  occupied  in 
bsouneiing  and  scraping  our  sides."  The  ezplana- 
tion  is  that  the  marreUous  transmission  of  sound 
through  the  sea,  and  over  a  distance  of  14  miles,  is 
doe  partly  to  the  state  of  the  air  at  the  time,  and 
ibo  to  the  fact  that  the  wooden  sides  of  the 
Gblcatta  liner  were  good  conductors  of  sound. 

A.  D.  SOUTHAX. 

[76604.]— Ifiibrioant  for  Bubber.— Thi  best 
luSricant  for  rubber  \m  pure  water. 

San  Fbjlkozsous. 

176612.1  — IntaP6Bt.  —  "  Tod  Much  for  the 
WuBtle'*^  now  allows  that  this  Tery  interesting 
thoogh  seemingly  simple  poblem  can.  after  all,  only 
be  lohed  by  trial  ana  error;  his  complicated 
fcnnila  is  therefore  useless,  since  it  would  more 
mOij  be  found  upon  trial  by  simple  arithmetic  that 
10  per  cent,  interest  per  quarter  is  too  little,  U  per 
on.  too  mudi,  and  10|  per  cent,  approximately 
Noeet  There  are  two  ways  of  attacking  tile 
UDblem  algebraically— one,  the  first,  upon  which 
» Whistler^"  equation  appears  to  be  based,  arises 
IjooDsidering  that  £150  at  compound  intereet  for 
6  yssts  ought  at  the  required  rate  to  accumulate  to 
enetly  the  same  sum  as  an  annuity  of  £40  for 
h  jmn ;  and  it  will  be  found  that  at  10|  per  cent. 

S  annum,  the  £160  would  accumulate  to 
711701489109376,  and  the  annuity  to 
£346  646387026.  This  shows  that  the  10^  per  cent, 
oooputation  is  really  based  upon  compound  inter- 
oi  Paying  interest  as  soon  as  it  becomes  due  is 
neatifloally  the  same  thing  as  allowing  compound 
ntsEsst  if  it  remains  unpaia.  A  simpler  proMdnre 
uJMs  from  Uie  oonsideration  that  the  present  value 
of  the  annuity  minus  discount  ought  to  be  £160. 
Then,  taking  x  as  the  sum  that  would,  with  a 
qasrfear*B  intereet  added,  produce  £1,  there  would 

uintbe  equation  of  x+ «*+^f£^  e  ^^,    which 

■sybe  amplified  to  ^^-^1  «  1?;  but  this  equa- 

tioo,  though  much  simpler  than  '' Whistler*s,*'  is 
iho  insoluble.  At  10^  per  cent,  per  quarter  the 
Yifais  of  i;  is  the  reciprocal  of  l-lOo,  the  4th  power 
of  which  is  I-490902050626,  showing  the  yearly 
iaft««ttobenotabout60  9,  aa  **Wlustler"  oom- 
yatM  it,  but  about  49.  S.  M.  C. 

175613.]- Self- winding  Clock.— How  can  any- 
OSS  my  what  dimensions  this  lost  pendulum  had  1^ 
If  the  querist  will  take  his  dock  to  one  of  the 
hosM  m  Clerkenwell  no  doubt  he  can  get  it 
ittid  with  a  suitable  pendulum;  but  what  the 
"Mlf-winding"  has  to  do  with  the  matter  is  a 
psade.  I  suppose  it  is  one  of  the  clocks  fitted  with 
ft  HtUs  electro- motor  to  keep  the  dock  wound  up ; 
but  then  the  clocks  are  of  all  aorts  and  sizes.  How 
an  1  pendulum  be  fitted  without  knowing  the  size 

.  [75619.]— Borne.— MLddleton*s  "Andent  Borne 
a  1886,"  A.  and  C.  Black,  may  be  of  some  use  to 
fte  qoerist ;  but  if  he  wants  a  history  and  descrip- 
&B  of  St.  Peter's,  he  should  consult  Gwilt^s 
I'KsojQlopedia  of  Architecture'*  (Longmans), 
F«guBon*s  works,  or  perhaps  he  might  find  suffi.- 
ant  in  Muziay's  **  Handbook  for  Borne."  Perhaps 
"E.L. Q.*'  can  tell  him  where  the  "most  oom- 
fhto  history  "  can  be  found.  Arraius. 

[75620.]— Boiler.— This  must  be  one  of  the  most 
PMoliar  boilers  ever  made.  It  is  only  1ft.  long,  and 
«s  ilreboz  is  Sin.  wide  outside.  The  most  remark- 
iNs thing,  however,  is  that  the  chimney  maybe 
2a.  or  4m.  and  20ft.  high.  Why  does  not  the 
4<iriit  refer  to  the  artides  by  **J.  H."  on  the 
now  locomotiye  ?  X.  T. 

[76631.]— Dlaplacement.— For  methods  of  cal- 
WiDg  displacement    of  a  veesd,  see  M«crow*8 

Nsut  Architects  and  Shipbuilder's  Pocket  Book," 
(^CMhy  Lockwood  and  Son.  Of  course,  it  can  be  cal- 
w«d  from  the  drawings  when  the  weights  are 
"^wwa.  tTm.  L. 

[75642.]—Xetamc  Oompoond.— The  fittings 
^  guogenes  are  usuaUy  of  pewter,  and  they  are 
vosUy  ipnn  into  shape.  Doubtful  whether  1001b. 
pvaore  it  ever  reached  in  a  gazogene.  At  any 
iMt,  those  who  make  such  fittings  must  take  the 
"^««biUty.  ■      J.  L.  M. 

[75646.1— No  Bent.— Interest  cannot  be  claimed 
•mt  which  has  not  been  asked  for ;  but  put  the 
f^  with  full  deUils  to  Mr.  Wetherfieid,  the 
w|H Editor  of  the  JFeekft/  Titnea  and  Ech').  It 
!*>a8  to  lie  the  rent  must  be  demanded  before 
'"•■t  can  be  claimed.  S.  F. 

t^^^y-'^^xTotsv^    Dlaphra^ma.- Use  the 
lenotjpejmtMitie.  N.  M. 

[756i8.]— impiufe   Food.— Bioon   is  not  par- 


ticularly in j urious.  Jews  are  greater  sufferers  from 
cancer  that  any  other  dass  of  people.  Fat  bacon 
being  hard  to  oigest,  it  is  liable  to  give  trouble  in 
this  way.  Sjln  FaAXOifiCUS. 

[75655.]— The  Silver  Market.- The  dealers  in 
silver  constitute  the  *' silver  market,*'  just  as  those 
who  sell  potatoes  make  the  potato  market.  Anv  of 
the  larffe  metal  dealers  forms  a  sort  of  *' silver 
market"  himself,  but  regulates  his  price  according 
to  that  of  others.  M.  £.  P. 

[76661. l-Fmit  Farming. —Prospects  good. 
Oregon  more  favourable  for  apples,  pean,  and 
fruits  not  injured  by  cold.  California  is  the 
best  orange-produdng  state.  Oranges  have  been 
raised  in  every  country.  Apply  for  mformation  to 
the  State  Board  of  Trade,  JPalace  Hotel,  San 
Francisco,  Gal.  San  F&ahoxscub. 

[75667.]— Latbe  for  Orindinff  I<enaea.— No 
special  form  of  lathe  is  required  for  srindinff  lenses. 
Almost  any  lathe  that  runs  true  will  do.  It  must 
be  true  for  centring  work.  L.  K.  C. 

[75680J— Falling  Bodies.- In  my  recent 
answer,  I  took  the  law  of  variable  accderating  force 
simply  as  it  was  given  in  the  question.  Mr. 
Cooper  defines  the  law  as  it  exists  m  nature  ;  but 
following  the  general  rule  of  writers  on  dynamics, 
he  obtains  certain  formula  by  measuring  x  from 
the  centre  of  the  force,  Le.,  from  the  centre  of  the 
earth.  It  seems  to  me,  however,  that  what  is  here 
required  is  an  expression  for  <,  the  time  taken  by  a 
partide  in  falling  through  a  distance  jc,  which  is 
measured  downwuds  from  P,  the  initial  bodtion  of 
the  partide.  Let  a  be  the  distance  of  P  from  the 
centre  of  force,  and  v  the  vdodty  of  the  partide  at 
the  end  of  t.  Then  we  must  write  the  equation  of 
motion  thus : — 

d^x  a 


Hence, 


df      {a-x)** 


m 


a  —  X 


dx 


By  puttings;  ■  o,whenr  •  ^^  must  be  zero,  we 


flndC7-  -^. 
a 

d_t 

dx 


Hence, 


'sj  2ii\J 


a  -  X 


Let  X  ^  ^t  and .', 


d  X 

d  z 


2z. 


Integrate  from  z  —  o^  and  substitute  y/~»toT  z;  and 
we  have 

also,  vm     /   ^M^ 

W    (^  —  a  X' 
Putting  j;  «  a  we  find  the  time  of  %e  partide's 

reaching  the  centre  of  force  is  -^     /  _f!  ,  a  well- 

known  formula.    If  £  denote  the  earth's  radius  in 
feet,  |i  -  32-2  J2*  •  ^a*  -  if  y  be  the  force  of 
gravity  at  P. 
Charing,  Kent.  J.  B.  C. 

[75705.]— Bead  Voicing.- 1  widi  to  return 
many  thanks  to  *'  Or^anon  "  for  kindly  replying  to 
my  query.  He  has  P-^sn  me  the  exact  information 
I  was  in  search  of.  For  some  time  past  I  had  been 
trying  to  voice  and  tune  reeds,  and  was  fairly 
successful.  I  had  a  new  set  of  reeds  which  I 
have  added  to  my  A.O.  I  tuned  and  voiced  them. 
I  filed  them  to  pitch,  then  bent  and  twisted  the 
tongues  until  each  responded  full  and  round  like 
an  open  diapason ;  but  my  ideas  all  seemed  upset 
when  I  read  "P.  O.  B.'s '^  statement  thmt  bending 
is  not  true  voicing.  That  led  me  to  insert  mv 
query ;  but  after  all  I  find  the  term  **  true  voidng '' 
only  means  the  true  art  of  bending,  will 
**Organon"  kindly  inform  me  if  the  raeds  are 
ususlly  tested  in  their  own  cavity- board,  or  can 
they  be  sounded  any  other  way  to  save  incon- 
venience of'  drawing  out  and  replacing  in  cavity 
during  the  operation  of  tuning ;  also  what  tools  are 
required  by  a  tuner.  And,  when  tuning  to  equal 
temperament,  the  fifth  C— G  is  to  be  tuned  a  beat 
flat.  Does  that  mean  a  beat  a  second  P  The  octave 
below  one  beat  in  two  seconds,  and  the  octave  above 
two  beats  in  one  second ;  the  other  fifths  in  propor- 
tion. Any  information  on  this  will  be  gladly 
accepted  by  one  who  is  anxious  to  learn  how  to 
properly  tune.  Bbedb. 

[75730.]— Kotion  for  Squatoreal.— Judging 
that  the  intermittent  escapement,  usually  on  aU 
clocks,  would  not  suit  the  purposee  of  a  telescope, 
I  beg  to  state  that  the  writer  had  some  experience 
with  a  dock  with  rotary  escapement  several  years 
since,  it  being  considered  more  of  a  curiosity  than 
a  timekeeper.  They  did  not  come  into  very  general 
use.  The  particular  dock  referred  to  was  of  cheap 
construction,  selling  for  about  8«.,  and  worked 
fairly  well,  oonsideimg  its  cost,  and  might  be  made 


to  answer  the  purpose  of  the  inquiry.  I  have  been 
informed  that  they  were  manufactured  by  the  New 
Haven  (Conn.)  Clock  Co.,  but  have  not  made  anv 
of  them  recently.  .The  dock  was  constructed  with 
a  train  of  wheels  lietween  two  round  plates,  which 
were  fastened  to  a  round  base  of  wood  larger  than 
the  plates ;  the  base  had  three  feet,  leaving  a  spac» 


between  it  and  the  table.  The  central  shaft  had 
the  mainspring,  to  which  there  was  attached  a 
permanent  key.  The  escape-whed  had  its  shaft 
extended  above  the  upper  plate  some  distance,  to 
whidi  was  attached  a  light  arm,  made  of  fine  wire. 
The  pendulum  was  suspended  from  an  arm  directly 
over  the  centre  of  the  escape-whed.  The  arm  was 
fartened  to  the  plate  of  the  dock,  the  arm  had  a 
screw-thread  in  which  there  was  a  milled  head 
screw  with  a  hole  through  its  centre.  The  milled 
head  was  the  regulator.  The  hole  had  a  silk  thread 
through  it  fastened  by  a  pin.  The  silk  thread  oon-> 
tinned  to  the  pendulum  ball,  which  had  a  pin  on 
its  under  dde  which  was  actuated  by  the  wire  arm 
on  the  escape-whed,  which  caused  the  pendulum 
to  revolve.  J.  H.  K.  j 

[758110— Xotor  for  Model  Bleotrio  BaU  way. 
— ^Will  Mr.  Bottone  kindly  Inform  me  if  this  motor 
would  give  voltage  and  current  to  light  up  two 
10c.p.  uunpe,  each  25  volts  and  1^  ampere,  if 
driven  as  a  dynamo  ?  Also,  if  a  ring  armature  is 
emploved,  or  an  H  girder  solid?  Also,  will  the 
quantity  of  wire  be  the  same  as  stated  P 

Jab.  JoHsrsTOsns. 


[75836.]— Balanced  Swell-Pedal.- It  requires 
very  little  alteration  to  substitute  a  balaooed  swell- 
pedal  for  the  ordinary  hold- down  pedal.  The  best 
way  is  to  have  a  pedal  the  shape  of  foot,  as|Shown 
in  sketch,  and  balanced  in  a  small  frame  just  in. 


A,  Swell-box;  B,  Backfall;  C,  Pedal:  C,  Top 
view  of  Pedal;  D,  Bope,  or  small  Chain;  £, 
Pulley  Whed ;  F,  Balance  Weight,  which  may 
instead  be  fixed  on  front  of  Backfall  about  Q. 

front  of  the  heel,  with  a  beading  run  round  the 
back  of  hed  to  prevent  the  foot  from  slipping 
whilst  resting  on  pedal.  The  pedal  is  oonnected  by 
means  of  a  short  rod  to  a  kind  of  backfall  or  lever, 
the  opposite  end  of  which  is  attached  to  the  rod 
which  connects  and  works  the  shutters.  In  the 
case  of  horizontal  shutters,  a  counterbalance  is 
required,  and  may  be  employed  mther  in  the 
manner  shown  in  sketdi,  bemg  a  weight  attadied 
to  a  rope  or  small  chain,  which  is  brought  over  a 
puUey-whed  on  dde  of  swell-box,  and  fastened  to 
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eoonfloUiig  lod ;  or,  a  weight  might  he  hvmg  on  to 
trout  end  of  haokfall  ahont  G.  Of  coune,  thiB  is 
01^  Tery  ample  aotion,  juit  to  give  an  idea  of  it, 
ana  "  DtMere  Oapio "  must  fix  whaterer  action 
win  heet  fit  into  his  organ.  Yertioal  are  mudi 
hotter  than  horiaontal  BhntterB,  heing  more  free  and 
•eauitiTe  to  the  moTomenti  of  the  foot;  aa  they 
reqnire  no  halanoe- weight,  and  the  friction  on  the 
centre  pins  is  reduced  to  a  minimnm  ;  they  are  also 
more  readily  remoTod  for  toning  purposes.  If 
"Disoere  Cnpio"  oontemplatee  using  Tertical 
shutters,  I  shfUl  he  pleased  to  send  him  particulars 
as  to  the  manner  of  fixing  them  to  the  swell-hox 
^dXh  frictionlesi  pivots.  Lbo. 

[75813.]— Telesoope :  Angle  of  View.— 
Bnatnzn.— For,  "  as  *22in.  at  ahoye  distance,  sub- 
tend an  angle  of  about  0"  8"."  read :  as  22in.  at  above 
diflbsnoe  suotends  sn  angle  of  about  ^^ths  of  one 
eeoond  of  arc.  Will  "  F.K.  A.S."  kindly  note  above 
correction  in  r^  his  own  reply  to  above  query  ? 

J.  Adavb. 

[76813.]— Teleaoope  Ang-le  of  View.— I  make 
the  angle  subtended  by  the  144ft.  of  f eacing  at  :the 
distsnoe  of  4,700ft.  from  the  spectator  to  be 
1-46' 19-332". 


DC  fence  m  144ft.  /.  BC  -  72ft. 
B  A  »  4,700ft. 

tan.of  ZB  AC -1-5  «   -I?_ 
^  BA        4,700 

log.        72  m  1-8573325 
log.  4,700  -  3*6720979 


8-1852346 
log.  tan.  52'  -  8-1797626 


54720  X  60 


82788 

Angle  BAG-      52' 39-6' 

2 


m  39-6' 


Angle  BAG  -  T  46' 19*2' 

Working  out  by  the  formula  for  small 

Given  log.  •8.1852346 
Constant  number  —  6-3144251 


}  log.  sec-  10752-89 


3-4996597 
>  '0000169 


3-4996428 
4996321  -  log.  3159-6 

07 

107         007 


07   97 


3169-677 

100 

07  97 
That  is,  angle  BAG-  3159'677  aeoonds 

2 


Number  of  seconds  in  DA  C    60)6319-354 

60)105*3225 

l-7653r 
60 


45-32220 
60 


•DAG  -  1»  46' 19-332". 


19-33200 
G.G.B. 


relay.  Although  the  relay  ahould  be  balanced,  it 
should  remahi  down  when  attracted  by  the  electro- 
magnet, even  when  the  current  round  the  magnet 
ceases.  This  may  be  brought  about  by  making  it 
work  "  doggy  "  by  the  application  to  the  pivot  of  a 
little  lard ;  to  stop  the  bell  you  will  need  to  remove 
the  armature  with  its  contact  by  hand,  as  you 
suggest.  A.  E.  B. 

[76863.]— Bleotria  Shop-Bell.— Aa  drawn,  the 
bell  wiXL  ring  on  the  door  beine  opened.  Now 
suppose  the  bell  is  ringing  and  you  pess  the 
armature  A  against  the  magnet  B,  you  break  the 
connection  at  G  and  make  it  agsin  at  D.    The 


[75844.]— Four-lobed  Glover  Leaves.- Many 
thanks  for  the  dried  specimens  and  sketches  safely 
to  hand.  This  is  a  true  clover  of  an  evolutionary 
type,  probaUymduced  by  some  circumstances  of 
stimulation.  What  can  be  more  marvellous  than 
tbe  fact  of  the  hundreds  of  superb  roses  in  cultiva- 
tion taking  their  origin  from  half  a  dozen  ignoble 
species ! — me  hedge  sloe  and  the  crab,  too,  develop- 
ing into  the  luscious  fruits  of  our  orchards ! 

£os. 

[76863.]— Bleotrio  Shop- Bell.— It  can  be  done. 
Tou  will  need  two  independent  batteiy-cirottits, 
with  a  Leclanoh^  in  each.  No.  1  must  lead  to  the 
shop-door,  which  in  course  of  opening  completes 
one  circuity  this  must  actuate  an  electro-magnet 
under  your  counter  with  a  balanced  armature  like 
a  telegnwhic  relav.  No.  2  circuit  must  include  the 
bell  on  the  second  story,  and  must  be  completed  by 
^he  drawing  down  of  the  balanced  armature  of  tlie 


?;ood  book  on  the  snbjedt,   say.  Prof.  Ayitoa's 
'Practical  Electricity,'^  which  is  bssed  oa  tts 


current  wiU  now  flow  from  the  door  connection 
through  the  armature  and  the  magnet  coils  on  to 
E  battisry  and  door,  the  magnet  holalDg  the  arma- 
ture until  the  door  is  dosed,  when,  the  current 
bein^^  cut  off,  the  armature  will  fly  back  to  first 
position.  B.  J.  Jackson. 

[75866.]— Oopal  Varnish.— Fose  lib.  of  African 
gum  copal,  add  2  pints  clarified  oil ;  ;boil  ^entiy 
for  five  hours  until  quite  stringy  and  mix  with  3f 
pints  of  turps.  A.  D.  Soutkaic. 

[75873.]— St.  2)Eartin*s  Eve. —  I  quote  the 
following  from  Djer's  **  British  Popular  Customs  " 
on  the  oDservanoe  of  Martinmas  in  Ireland :— ^*  At 
St.  Peter's,  Athlone,  every  fatnily  of  a  vUlsge  (says 
Blason  in  Ids  '  SUt.  Ace.  of  IreUnd  '—1819,  Yd. 
III.  p.  75)  kills  an  animal  of  some  kind  or  other. 
Those  who  are  rich  kill  a  cow  or  a  sheep,  others  a 
goose  or  a  turkey ;  while  those  who  are  poor  and 
cannot  procure  an  animal  of  greater  value  kill  a 
hen  or  a  cock,  and  sprinkle  the  threshold  with  the 
blood,  and  do  the  same  in  the  four  comers  of  the 
house,  and  this  ceremonious  performance  ia  done  to 
exdude  evexy  kind  of  evil  spirit  from  the  dwelling 
where  this  sacrifice  is  made  tiU  the  return  of  the 
same  day  in  the  following  year.       W.  C.  Plant. 

[76876.]— Faulty  Cable.—"  H.  S.  P."  wiU  find 
all  the  tests  he  requires,  with  diagrams  and  full  in- 
formation, in  Mnnro  and Jamiescn's  "Pocket-book 
of  Electrical  Rules  and  Tables."  The  price  is,  I 
think,  7s.  6d.  cash.  A.  D.  Southax. 

[76884.]  —  Electrical  Nomenolature.— 1.  By 

E 
Ohm's  law  C  «  ^  where  C  m  current  in  amperes, 

E  a  PD  (iMtential  difference)  in  volts,  and  B 
m  resistance  in  ohms.  These  are  the  three  elemen- 
tary units.  Electrical  energy  is  amps,  x  volts 
»  watts.  746  watts  »  1H.P..  which  in  your  case  is 
10  amps,  at  100  volts  »  1,000  watts  «  1-3H.P.— 
i.e..  assuming  there  is  no  loss  in  friction,  &c 
2.  (a)  In  a  senes-wound  machine,  the  field-magnet 
coils  are  in  the  same  circuit  as  the  armature,  con- 
Be(j[uentiy  the  same  current  passes  through  both 
(Fig.  1). ;  (6)  In  a  shunt  machme  part  of  the  current 


I.— Series  Wound. 


is  shunted  round  the  field-magnets,  the  remainder 
passing  through  the  armature,  as  shown  in  Fig.  2 ; 
\e)  A  compound- wound  machine  is  a  combination 
of  shunt  and  series  windings  on  the  field-magnets. 
3.  The  commutator  is  that  part  of  the  dynamo  (or 
motor^  which  reverses  the  current  at  the  proper 
period.  It  is  built  up  of  copjier  strips,  separated  by 
some  non-conducting  material  such  as  mica.  A 
"brush"  pressing  on  the  commutator  leads  the 
current  from  the  dynamo  to  the  lamps,  &o.,  the 
current  returning  by  the  other  brush.  4.  A  con- 
tinuous current  is  one  which  fiows  in  the  same 
direction,  as  opposed  to  alternating  currents  which 
fiow  alternately  in  opposite  directions,  generally  100 
or  more  times  a  second.    Last,  but  not  least,  buy  a 


II.— Shunt  Dynamo. 

practical  definitions  of  the  electrical  units  (oi.  Sd. 
cash).  A.  D.  SouzBAiL 

[76889.]— Formula  Wanted.— I  iaa  to  its 
what  otiier  formula  you  want  under  the  given  cir- 
cumstance, than  simple  rule-of -three.  By  the  bjs, 
water  being  unity,  a  substance  of  '9s.g.  will  bs 
lighter,  and  the  hydrometer  will  sink  further  in  it 
than  in  water,  ana  not  stand  further  out.  I  think 
this  is  what  you  want,  -9 :  -96 : :  6 :  6*28  neu^* 

A.  E.  B. 

[75895.]— Shrunk  WooUena.- To  "J.  L.D." 
—None  of  "ours,"  nor  any  other  readcn  osn tsU 
you  this.  By  immersing  the  articles  in  a  ^JuAj 
strong  and  boiling-hot  lather,  with  plenty  ol  it 
and  gentiy  stirring  them  in  it  for  some  (ssy  4  to  " 
minutes,  then  give  ti^em  a  warm  blue  rinse,  n 
wringing  them  nor  mangling  them,  but  gsotlj 
squeeze  out  the  big  wet,  then  hang  to  drip  iaa 
breezy  open  place,  and  while  still  warm,  gently  sod 
evenly  stretch  them ;  you  may  enlarge  them  s 
little.  When  the  goods  *are  three- fourths  dry,  Isy 
out  each  one  fiat  as  possible  upon  your  ironing-tabu, 
and  stretch  them  again  gently  and  rather  strongly, 
but  not  so  much  as  to  &y  uiem.  Next  fold  esoh 
one  quite  evenly  into  a  convenient  size  for  pnttjog 
under  heavy  pressure  over  night,  bebg  tightly 
wrapped  up  m  a  suitable  doth.  Lastly,  use  a 
rather  heavy  iron,  moderately  hot,  not  too  hot, 
always  remembering  that  fiannel  scorches  sooDsr 
than  anything  else,  except  paper,  and  poll  the 
artide  whilst  you  are  ironing,  all  nems  snd  sssas 
setting  extra  pressure.  In  future  avoid  the  shrink- 
mg  process.  Let  the  washing  be  done  withoat 
rubbing  or  wringing,  or  rough  uiaking.  Flannel  a 
allowed  to  be  apt  to  shrink  a  little  in  tne  first  wsA, 
but  should  not  any  more.  Above  evexy  other 
mischief-maker,  diun  the  use  of  the  hvdro-extraotw 
so  ususlly  found  in  laundry  use.  It  is  a  splsndia 
drier  for  cotton  and  linen  dothes ;  but  it  nerer 
should  be  used  for  woollens,  because  the  rsmd 
motion  tangles  together  the  fitoes  of  wool  thresoi. 
thus  matting  them  in  a  thick  fdt.  A  blanket  will 
thus  be  shrunk  6in.  both  ways.  H.  O'B. 

[76896.]— Hysteria.— Amongst  homoBopathr'i 
voluminous  Uterature  is  the  veteran  author's  (Dr. 
Dudgeon's)  contribution,  "The  Pathogenjtoc 
[diBease-produdng]  Cydoptediaof  theHomoeopsaic 
Materia  Medica,'°the  second  chapter  being  dev^ 
to  the  symptoms  rdating  to  the  mind— i.e.,  *i^0<^ 
of  (some  of)  the  peculiar  changed  features  caussd 
on  the  imagination  by  drus  action.  Section  4 
relates  to  delirium  and  to  ddurions  (I  have  ssea  a 
blow  on  the  bead  completdy  alter  the  dispositioa 
pro  temp.,  both  of  a  dog  and  of  a  woman). 
Amongst  those  medicines  of  the  vegetable  kingdois 
likely  to  infiuence  the  present  case  are— ♦sooiul^ 
AgaricusamaniU,  ♦belladonna,  hyoscyamus,  ♦pnl»- 
^'ilit^  stramonium,  opium,  *bryonia,  and  oannsoia* 
Those  from  the  mineral  kingdom  are  less  prompt 
in  their  action,  but  yet  possess  more  permsaoff 
constitution  energy ;  for  it  is  an  axiom  in  cheBMiny 
that  each  of  its  elementary  bodies  is  indestruCDDis. 
Under  the  headings  "  General  Symptoms,"  "MoisI 
Symptoms,"  and  **Head,"  a  brief  description  ot 
those  marked  with  an  asterisk,  as  well  as  tfernm 
others,  will  be  found  in  "  The  Uses  of  the  Sixteen 
Prindpal  Medicines  of  Homooopathy,"  but  ttst  ol 
menstruation  would  probably  afford  the  most  im- 
portent  indication  for  the  sdeotion  of  the  dmgs^ 
their  course.  Heath,  6,  St.  Paul's  Gburchvard, 
London,  E.G.,  publishes  for  68.  "  Laurie's  Epi- 
tome," which  also  contains  most  of  the  mcMlen 
(American)  drugs.  SUnding  at  my  front  door, 
Severn's  full  fiood,  two  mUes  wide,  lies  at  mj  w 
some  300ft.  bdow.  On  the  opposite  bank  i»  we 
delightfully  sylvan  prospect  afforded  oy  w» 
DttSe's  beautSul  estate ;  beyond  that  is  tiie  snaeni 
market  town  of  Wickwar,  its  former  vioar,  JWJ* 
Everest,  an  intimate  friend  and  pupil  of  tbe  luni- 
trious  Hahnemann,  was  one  of  homoBOpatny  • 
first  pioneers  in  EngUnd,  not  by  P»m^  ■»* 
writing  only,  but  by  the  cures  he  brought  alwM 
gratis  to  those  who  desired  his  assistsnoe  in  mifly 
so-called  incurable  diseasQk  Then,  zsoocdsd  in  »• 
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S^maopaihie  l%mea  of  1849-63.  instanoes  of  limtlar 
eons  teem  from  the  pen  of  the  wife  of  Bey. 
Ch^pinel,  Tioar  of  St.  SampBon'e,  Gaemeey.  Mrs. 
C3i0puiel  leamt.  chiefly  thzongh  ner  own  personal 
ezperieDoes  of  amg-action,  and  b7  hard  atudy  of 
thabeat  French  and  German  authon  of  homcso- 
p^e  works,  how  to  treat  ouratively  nnmbarleaa 
oaaei  of  diaeaae,  dedazed  by  allopathy  to  be  hope- 
]mb.  Now,  why  ahould  not  her  example  be  fol« 
bired  b^  many  of  the  educated  (?)  women  of 
Gnat  Britain  to  many  of  whom  ooonpation  would 
nally^  be  a  bleniziff,  for  idle  women's  hands, 
cipaaially,  a2«— wel^  beet  kept  out  of  mischief.  I 
often  onestion  whether  the  healing  art's  legitimate 
plaoe  u  not  even  now  really  in  the  hands  of  the 
Cbaroh,  and  as  it  was  np  to^  say,  the  15tii  oentmy. 
Ai  things  are  in  1891,  medicine  has  a  purely  com- 
mercial aspect,  and  consequently,  rather  a  ia  the 
Qoaker's  counsel :  "  Friend,  if  thee  can  get  money 
hoDSfltly,  do  it :  but  mind,  tnee  must  get  money,'' 
sod  rsQUMB  of  the  patient's  ulttmate  condition. 

LtDNXT  DiSPIUIMUt. 

[75899.]— Oompreased  Alr.—As  air  has  weight, 
tbe  more  yon  compress  in  a  yessel  the  less  buoyant 
will  it,  of  course,  become.  Within  certain  lunits 
jon  could  sink  any  yessel  (for  steel  it  must  neoes- 
Miily  be)  by  oompressini^  air  into  it,  for  air  can 
tran  be  liquefied  by  sufftcient  pressure  and  coldness. 

Il»  £•  S. 

[75899.]— Oompresaed  Air.—"  999  "  makes  a 
carious  mistake  in  giying  the  weight  of  cube  foot 
of  iSx  12|oz.  "  Molesworth,"  12th  edition,  giyes 
527  grains;  another  authority  giyes 565*4.  Perhape 
**H9  "  can,  in  correction,  giyo  the  weight  from  the 
aoit  reeent  authorify  nammg  it  ?  B.  F. 

[75904.]— Telephone.— If  your  drouit  is  not 
too  long,  and  your  magnets  are  good,  you  should  not 
N^viie  a  battery.  I  should  thmk  your  diaphragms 
m  loosely  mounted;  they  should  be  ngialy  fixed 
xoond  the  edges,  and  drum- like  in  their  yimtions, 
otherwise  the  moyements  will  be  "  i^uffling,"  and 
will  not  be  transmitted  through  the  circuit. 

IL»  £.  S. 

[75914.]  —  ICagneto  SCaohine.— A  Gramme 
Bisehtne  with  ring  armature  would  be  most  efficient, 
Imi  a  dynamo  would  be  far  preferable  and  cheaper. 

F.  Asxsw. 

r75916.]— Wimflhnrat  KaolUiie.— Probably  in 
oonaeetiDg  the  Leyden  jars  you  present  points  for 
taaksge.  Work  your  machine  in  the  dark,  and  any 
Isdesge  will  most  likely  manifest  itself  l^  a  faint 
li|^t.  Perhaps  joug  I^den  jar  arxangement  ahort- 
ooeoits  the  machine.  Warm  the  jars  and  yamish 
aboTS  the  foil  on  both  sidea  with  sealing-wax  yar- 
Bilk.  I  do  not  think  that  the  faot^the  tinfofl 
Wag  in  more  than  one  piece  would  affect  the 
tfieaoy,  providing  each  is  jomed  and  stuck  dose  to 
tbs  glaaik  Tour  oonnection  appears  to  be  cozreot. 
^  A.  B.  B. 

[75916.]— Oleaninff  Old  Ooina.— Before  rub- 
Ung  them  with  any  cleanser,  gritty  or  rough,  try 
Sipolio.  It  was  recommended  to  me  a  few  days 
•ga.  H.  O'fi. 

[75916.]— (neanlng  Old  Ooina.— If  the  dirt 
noibts  of  organio  matter,  soda  and  water  will 
«iflBOie  them ;  but  if  of  metallic  oxidation,  I  think 
70a  ndght  B^ely  try  dilute  sulphuric  add,  for  this 
win  dinolye  the  oxides  of  silver  and  oopper^tNit  not 
tts  metals  themsdves.  A.  jB.  B. 

[75919.]— Stoneware  Pota.— You  wiU  get  the 
Mit  eells  that  could  be  made  for  your  purpose  in 
Iilt*j8i8  of  stoneware— stout,  cylindrical  yesseh, 
in».  to  lib.  capadty.  I  used  no  other  in  my  experi- 
Bttts  for  many  years.  Nowadays  I  do  not  see 
tiUe-sslt  so  packed,  but  there  must  be  thousands  of 
ttMB  receptables  in  miaoellaneous  goods  shops  and 
■arina  stores.  Eos. 

[75919.]— Stoneware  Pots.— The  nedn  of 
moeware  bottles  can  be  cut  off  by  means  of  an  iron 
dke  running  in  sand  and  water,  the  sand  lifted 
oeeufonally  to  the  cut ;  or  by  a  copper  disc  fed  with 
oil  and  emery;  but— and  what  a  **but" !— would 
HBOt  bQ  mucn  dieaper  to  buy  pots  of  the  size  re* 
J^nd  (say  salt-jars)  than  to  expend  so  much 
■boor  in  cutting  off  the  upper  parts  of  ink-bottles 
n  make  battery  iars?  The  *<  chipping  "  will  never 
00.  I  doubt  wnether  the  querm  would  succeed 
with  cn^  in  a  hundred.  These  would-be  economical 
aodg«s  often  turn  out  very  dear  in  the  result. 

Nttn.  Dos. 

[75923.]— Problem.— I  make a?«220372-6104238. 
Aie  you  sure  you  have  not  mistaken  any  of  the 
^P",  say  X  for  +  ?  A.  D.  Soutouc. 

[75923.]— Problem.  —  To  "  Puzzled."- Your 
wee  are  all  right.  I  make  it  220399,  having  put 
«wn  '8762  instead  of  -876188  as  the  last  multi- 
Qsr,  which  would  just  about  account  for  our  very 
wong  diKrepancy.  J.  K,  P. 

[75928.]— Problem.— The  result  given  (viz., 
JBOl)  IB  unquestionably  incorrect.  "Puzzled'' 
knittf  is  much  nearer  the  mark,  the  correct  result 
ifttVdTe  decimal  places  being 

220393-076792566194,  &c 

Atjtoltcus. 


[75923.]— Problem.— I  make  the  value  of  « to 
be  220,393-12d5696,  which  agrees  preti^  dosdy 
with  that  obtained  by  the  inquirer.  The  inference 
is  that  if  18301  is  the  correct  answer,  there  is  some 
misteke  in  the  book  from  whidi  the  example  is 
taken,  or  that  some  error  in  the  signs  or  numbers 
has  been  made  in  oopying  it  out.  Probably  the 
latter.  G.  G.  B. 

[75926.] — Harmonium:  Maimal  Coupler. — 
If  *' Hampton  "  wUl  send  me  a  sketdi  ^wing 
position  of  keyboards,  pallets,  &c..  I  will  try  to 
hdp  him;  but  it  is  scarcely  advisable  to  go  to  the 
trouble  of  fitting  manual  coupler  when  there  is 
only  one  row  of  reeds  in  swell. 

Stubbins,  near  Manchester.         J.  Sgkosibld* 

[75926.]— Sarmonlum :  Kanoal  Ooapler.— I 
think  it  will  be  neoesMry  to  see  this  instrument 
before  mnoh  useful  adviee  can  be  given.  The  lower 
set  of  keys  is  said  to  be  21in.,  and  "  fixed  at  thdr 
ends,"  while  the  upper  set  is  14in.,  "  worked  on  a 
pin  at  centre,"  ana  carrying  the  action  to  back  of 
mstrument.  A  manual  oonplat  to  connect  the  upper 
to  the  lower  bank  of  keys  would  be  of  the  ordinary 
tumbler  pattern  —  that  is,  tittle  '<  stickers,"  or 
plungers,  working  through  a  rod^  which  can  be  so 
turned  as  to  place  them  perpendicularly  when  the 
coupler  is  '*on,"  and  turn  them  dear  of  the  key 
fall  when  the  action  is  "  off.'*  Devices  of  the  kind 
have  been  illustrated  in  bade  volumes ;  but  the 
querist  should  really  call  in  an  expert  to  see  the 
instrument.  Oboajkov, 

[75928.]-Or78talIisatlon.-H.  Harboid  treate 
of  two  thjiogs,  p.  315.  1 .  The  onriod^  of  crystallisa- 
tion of  iron  sulphate  in  a  square  but  not  in  a 
round  bottle;  all  other  droumstanoes  sndi  as 
strength  of  solution,  &c..  being  equal.  2.  The 
formation  of  ice.  Now,  as  to  No.  1,  wben  dabbling 
with  diemicals,  I  have  often  been  puzzled  with  the 
fact  that  I  was  able  to  set  ervstals  at  one  time  and 
not  at  another,  though  I  tried  to  produce  the  same 
solutions  each  time.  I  noticed  this  more  than  onoe 
with  chloride  of  caldum,  whichlusedto  make  so  as  to 

Sit  a  higher  temperature  in  a  water-bath.  Question : 
as  H.  Harbord  noticed  the  peculiarity  he  men- 
tions when  treating  other  solutions  beddes  that  of 
sulphate  of  iron'?  2.  A«  to  formation  of  ice,  this 
treads  on  the  question  I  have  often  pondered  over— 
viz.,  whether  crystals  were  in  all  cases  of  sudden 
formation  or  of  quick  growth,  or  some  the  one  and 
some  the  other  r  Take,  for  instance,  a  crystal 
of  SiOs.  Was  it  formed  simultaneoudy  or  hy 
sk>w  growth  ?  If  the  latter,  one  would  expect  on 
breakmg  it  to  find  evidence  of  the  growth.  But  it 
breaks  with  a  oonchoidal  fracture.  X.  Y.  Z. 

[75930.]  —  Qaa  -  Bndne.  —  A  gas-engine,  of 
course,  has,  for  the  supply  of  gas  to  the  cylinder, 
two  stop-cocks— one  on  me  engine  itself,  and  the 
other  on  the  gas-bag— so  as,  if  necessary,  to  ahut 
off  the  supply  of  gas  Itom  the  gas-bag.  If,  in 
stopping  the  engine,  the.  stojp-cock  on  the  gas-bag 
is  turned  off  first,  tue  gas  will  escape  from  the  gas- 
bag out  at  the  exnaust  until  the  gas*bag  is  empty, 
or  nearly  so,  and  has  to  be  fillM  on  starting  the 
engine — that  is  to  say,  provided  that  the  engine 
has  been  stopped  long  enough  for  the  gas  to  escape. 
Tom  off  the  engine  stop-cock  first ;  there  is  not 
much  need  to  turn  off  the  other  at  alL 

R.  Ii.  M. 

[75932.]— Tairy  Cave.— I  have  seen  some  good 
dedgns  in  books  on  ornamental  horticulture,  and 
the  construction  of  grottoea,  &c  Try  a  concealed 
concave  mirror  fit  could  be  placed  m  a  dump  of 
hardy  ferns).  I  have  seen  a  huge  block  of  ice 
added  to  the  waterfall  greatly  increase  the  illumi- 
native effects.  The  fioaling  figure  of  a  fairy  on 
wings  could  be  projected  on  the  apparent  distance. 
Bough  masses  of  cork,  with  minerals,  shells,  mosaes, 
grasses,  &c,  artistically  placed,  I  have  greatly 
admired  in  a  grotto,  intersected  by  a  natural  spring. 

EOB. 

75933.]— Dynamo.— Wind  the  armature  with 
181b.  No.  12.  in  30  sections.  Wind  the  fidd  mag- 
nets with  601b.  No.  20.  Connect  up  in  shunt.  The 
rule  for  calculating  the  sizes  of  wire  to  be  used  is 
simple  enough,  and  is  given  in  extenso  in  my  book. 
"  The  Dynamo  :  How  Made  and  How  Used.'' 
Briefly,  bearing  in  mind  that  in  a  shunt-wound 
dyliamo  the  resistance  of  the  F.  M.  wires  must  bear 
to  that  of  the  armature  wire  (when  running  between 
the  bnuhes)  the  proportion  of  400  to  1,  you  begin 
by  seeing  in  a  wire  table  what  gauge  of  wire  you 
must  use  on  the  armature  to  cany  the  current  von 
desire  without  injurious  heating ;  then,  for  the  fidd 
magnets,  use  wire  of  such  a  gauge  that  it  can  cany 
l-20th  of  the  said  current  without  heating. 

fl  S.  BOTTQHB. 

[75939.]— Bleaching  Qnttaperoha.— It  is  not, 
I  think,  snffidently  well  known  that  Dr.  Gture, 
when  experimenting  with  liquid  carbon  <lioxide 
confined  m  glass  tubes  with  guttapercha  stonpers, 
observed  that  the  stoppers  were  bleached  wfiWin 
contact  with  the  liquid.  C.  J.  Woodwasda 

[75939.1  —  Bleaohlnff  Gnttaperolia.— Gutta- 
percha is  oleached  by  dissolving  it  in  bisulphide  of 
carbon,  allowing  the  solution  to  settle,  pouring  ofiE 


the  dear  part,  and  allowing  this  to  evaporate.  In 
dealing  inth  lar^jB  quantitdBS  it  is  more  economical 
to  filter  the  solution,  but  if  it  is  allowed  to  settle  for 
a  week  the  loai  is  very  small  in  pouring  off.  Great 
care  must  be  exerdsed  in  tiie  use  of  the  btoulphide 
of  carbon,  as  it  is  exeeedingly  volatile,  inflammable, 
and  poisonous,  and  the  vapour  mixed  with  air  is 
very  explodve ;  the  work  should  be  done  entirdy 
out  of  doors,  and  no  lights  must  be  used  near  the 
vapour,  999. 

[75945.]— Defbotive  ''Dynamo.  — As  you  say 
the  insulation  is  perfect,  from  your  description  dv 
results  with  galvanometer,  I  diould  imagine  you 
have  ooupled  up  the  machine  ynon^  way  about. 
Try  what  results  von  ^  by  uacouplmg  me  fidd- 
magnet  wires,  ana  taking  ttie  wire  iwhich  formerly 
went  to  terminal  to  the  brodi  pQlar,  from  whiea 
you  have  just  uncoupled  the  other  wire,  and  taldag 
this  latter  wire  to  outer  drouit  termiaaL 

S.  Bottoms. 


[75946.1— Vacnom  Tubes.  —  In  answer  to 
"  H.  G.  D.,"  I  diall  have  pleasure  in  contribntiag 
a  letter  or  two  on  vaouum-tube  construction,  in 
fulfilment  of  my  former  promise.  I  have  not  done 
so  hitherto,  because  apparently  the  readers  of  the 
**  E.M."  are  not  mush  mtorested  in  glass-bloinng. 

Leicester.  £.  E.  B« 

175947.]— Dynamo  for  Small  AoctunTilator. 
— ^The  armature  should  be  dther  ring  or  drum 
type,  not  shuttle.  Fidd-msgnet  core,  wrought 
iron,  IJin.  diam.  4in.  long  ;  armatnre  3|in.  diam.. 
to  run  in  3|in.  tunne^  2fai.  deep.  Wind  fida 
magnets  with  41b.  No.  20,  armature  with  lib. 
No.  18.    Connect  up  in  shunt.  S.  Bottoms. 

[75948.1— Skeleton  Iiaavea.— They  should  be 
maceratea  in  water  (rainwater)  in  a  warm  place.  I 
found  a  broad,  glaead  mi£k-pan  a  suitable  vesseL 
Let  them  remain  till  putrefactive  fermentation 
takes  pUoe,  when  tbe  soft  parts  are  eedly  sepa- 
rated nom  the  fibrous  by  washing  in  fresh  water, 
blowing  on  them  with  a  pair  of  bdlows,  and  then 
gently  pouring  a  small  stream  of  water  from  a 
narrow  spout  upon  them.  Care  must  be  taken  to 
remove  every  putide  of  the  soft  parts  wifli  a  fine 
needle  or  a  camd-hair  pencil,  after  which  w^  the 
akdetons  in  fresh  water,  then  with  a  weak  solution 
of  ddoride  of  lime,  and  expose  on  stout  paper, 
under  a  wire  oover,  in  the  air  to  bleach.  Wnen 
white  enough,  they  must  be  washed  with  dihrte 
hydrochloric  add  (1  acid  to  60  water),  dried,  s«id 
mounted.  Leaves  can  also  be  sketotonised  hy  buy- 
ing in  a  box  of  damp  sand  or  very  light  soiL  la 
India  I  frequently  obtained  perfect  nedmens  of 
the  great  teak  leaves  and  those  of  tne  spraoefnl 
Ficus  rdigiosa,  the  lar^  water-lily,  and  many 
others,  in  the  decomposm^  heaps  of  forests  ana 
mardies.  which  oniy  reauired  to  be  washed  and 
blsaehed  after  they  had   undergone  the  natural 

Srocess  of  f ermentraon  during  the  tropical  rains, 
apsules,  barks,  and  fruits  are  made  into  skeletone 
in  a  different  maimer.  The  calyx  of  the  winter  dieny 
and  the  fruit  of  thefhom-apple  I  have  often  obtained 
in  hot  climates  from  rubbish  heaps,  only  requiting 
cleansing  and  Ueaching.  These  are  both  elegant 
structures.  Any  of  the  hard  objects  enumerated 
should  be  quite  ripe.  Boil  them  very  dowlv  till 
they  become  quite  soft;  oooadonally  remove  them 
on  me  pofait  of  a  long  needle ;  oatiently  extract  all 
pulp  from  stem  to  erown,  throwing  away  the 
coloured  water  every  time  before  immerrion  and 
filling  up  with  fresh,  so  as  to  see  how  the  operation 
advanoes.  The  interior  ^ulp  canbe  gently  removed 
by  a  long,  narrow  penknife.  When  the  skdeton  is 
perfectly  dean  it  diould  be  immersed  in  a  giaas  Jar 
of  alcohol  and  kept  there,  if  of  any  oreat  sLse,  for 
some  time.  I  have  often  found  many  barks  of  trsea 
naturally  prepared  till  they  jreeembled  lace.  Ac- 
cording to  the  tou|diness  of  their  outer  rind  will  be 
the  length  of  artmdal  preparation  required,  aome 
in  one  month,  others  two  months,  or  longer.  Of 
course  the  decomposing  leaves  yida  a  most  off endve 
odour.  E06. 

[75050.]— Ghreenhouae.— I  have  before  replied 
to  a  similar  query  in  the  pages  of  "  B.  M.,"  and 
refer  you  to  two  little  sixpenny  books  in  the 
y^^nn!M«  for  the  Many  Seriee,  publidied  at  162, 
Fleet-street— No.  IV.  ^*  Greenhouses."  No.  XIII. 
**  Heating."  These  are  profusdy  iUustrated,  and 
contain  me  fullest  instruction  on  those  subjects. 

EOB. 

[75950.1— Oreenhonae.— I  never  heard  of  hot- 
air  pipes  for  heating  a  greenhouse ;  but  hot- water 
pipes  are  oommon  enough.  I  think  the  querist 
should  look  through  his  back  numbers  and  see  if 
there  in  not  something  to  suit  him,  or  refer  to 
the  catalogues  of  makers  of  heating  apparatus.  He 
gives  only  two  dimensions  of  the  greenhouse  (12ft. 
by  6ft.),  forgetting  apparently  that  it  has  a  third 
dunehsion,  and  omits  the  most  iosportant  point  of 
all— the  area  of  enosed  jdass.  Such  queries  are 
little  short  of  ridicutous.  Those  who  want  informa- 
tion might  surdyput  thdr  queries  in  a  definite  form. 
I  daresay  ICr.  Hetdier  could  give  the  queriat  a 
useful  hint  or  two.  Nuv.  Dos. 

[75951.]— Heating  Power  of  Gas.— In  an 
ordinary  JBunsen  burner,  ooal-gaa  vt  mixed  with 
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four  to  five  times  iU  bulk  of  air.  and  the  rarface  of 
the  flame  takes  up  the  remainder  of  the  air  neoes- 
saiy  for  perfect  combustion,  the  total  quantity 
required  being  about  11  parts  of  air  to  1  of  coal- 
gas,  Bowson  gas  is  not  water-gas,  but  a  mixture 
of  this  and  producer  gas,  and  it  is  usually  considered 
tiiat  left,  of  coal-gas  16o.p.  will  do  as  much  work 
in  piraotioe  as  3|o.ft.  of  I>owBon  gas. 

ThOS.  FZ.ETGHBB. 

[76954.]— Blaelng  Small  Steel  Artlolea.— 
PoUsh  the  steel  articles,  and  lay  them  upon  a  piece 
of  hot  iron  until  they  attain  the  deeired  colour, 
which  will  beat  600°  Fahr. ;  then  slake  in  water  or 
o£L  Walter  Stbapvosd. 

[75954.]— Blueinff  SmaU  Steel  Artlolea.— 
l^e  best  way  is  to  support  a  plate  of  iron,  or 
preferably  copper,  over  an  atmospheric  gas-burner ; 
place  the  articles  to  be  coloured  on  this,  and  as  soon 
as  the  proper  colour  appears,  push  them  off  on  to  a 
cold  plate.  THoe.  Fxjetohsb. 

[75955.]—'*  Oreater  Britain.'^— Thisoompound 
looo.  is  fiul^  described,  with  pictorial  fllustrations, 
in  the  Engineer  of  Nor.  20.  I  have  not  been  able 
to  find  any  illustratianB  of  that  wonderful  loco,  on 
the  Midluid  which  was  said  in  these  columns 
(Hay  15)  to  be  the  largest  single-wheel,  inside, 
cylinder,  on  the  narrow  gauge.  "Loco.,**  after 
making  the  rstatement.  seems  to  haye  retired,  and 
that  7zt.  lOin.  loco,  is  like  Mrs,  Harris.  However, 
hiih»  Engineer  there  is  a  wood  engraving  of  the 
**  Greater  Britain,"  and  a  phototype  block  of  the 
engine  and  tender,  with  all  dimensions,  in  the  text. 
Is  there  a  better  locomotiye  out  ?        l^XTK.  Dob. 

[75957.]— Water  -  Qas.  —  The  formation  of 
water-gas  by  the  action  of  incandescent  carbon 
haa  a  cooling  effect,  because  the  amount  of  heat 
rendered  latent  hw  ttie  reduction  of  steam  is  greatly 
in  excess  of  that  produced  by  burning  carbon  to 
carbonic  oxide.    Thus,  H2O  +  G  ■-  CO  1-  H,. 

Heat  rendered  latent  by  dissociation  of 
steam  is  equivalent  to  that  produced 
by  the   combustion   of  2   units   of     Calories, 
hydrogen  (2  X  34,200)   ..." »  68,400 

Heat  produced  by  combustion  of  12 
units  of  carbon  burnt  to  carbonic 
oxide  (12  x  2,400)  -  28,000 

Making  a  loss  of  40,400 

In  the  manufacture  of  producer  gas,  the  latter,,  a 
keat-forming  reaction,  alone  takes  place.  In  making 
on  a  small  scale,  a  considerable  thickneas  of  fuel- 
say  2  to  3ft. — IS  desirable,  and  the  vessel  should 
preferably  be  in  the  shape  of  an  inverted  cone,  with 
angles,  say,  of  75*.  Even  then  probably  a  large 
amount  oi^unreduced  steam  will  pass  over  with  the 
gas.    Superheating  the  steam  wiU  be  an  advantage. 

F.  SOABF. 

[75958.]— Pianofortes. — ^Thereis  the  new  patent 
pianino,  which  I  think  might  suit  the  requirements 
of  querist.  This  instrument  is  mounted  on  a  kind 
of  rackwork,  and  can  be  raised  or  lowered  to  suit 
performer,  and  is  four  octaves  compass. 

Stubbins,  near  Manchester.         J.  Sghofisld. 

[75958.] — Planofortea. — IRiere  are  no  four- 
oolave  pianos  made  by  any  makers.  Tou  might 
^ok  up  an  old  square  of  five  octaves  for  about  SOs. 
But  you  can  get  a  very  good  portable  instrument  of 
four  octaves,  known  as  the  Bell  Pianette^  from 
Meosrs.  Cramer.  This  consists  of  a  series  of  tuning 
forks  struck  by  hammers.  The  effect  is  veiy  harp- 
like. The  instrument  stands  well  in  tune— in  fact, 
it  bears  an  enormous  amount  of  hard  wear. 

S.  fiOITOXfX. 

[75958.]— Pianofortes.— The  smallest  pianoforte 
I  ever  saw  was  Percival*s  patented  portable  piano- 
forte, which  had  the  keyboard  arranged  on  each 
side,  and  was  played  with  the  instrument  practically 
between  the  performer^s  knees.  It  was  made  at 
Whiteley'e,  and  I  think  Mr.  Ward,  the  oigamst, 
who  was  at  the  time  organist  of  Quebec-street 
Chapel,  knows  something  of  it.  It  was  described 
in  a  back  yolume— almost  as  a  matter  of  course 
(see  p.  190,  Nov.  1,  1878.)  Ab  to  what  the  querist 
says  about  doing  away  with  (cutting  off)  the 
lowest  and  the  highest  octave— well,  such  a  thing 
would  not  be  much  of  a  pianoforte— that  is  all. 
Seep.  239,  Nov.  11, 1881.  Oboaitok. 

[75958.]— Pianofortes. — So  far  as  I  know,  there 
are  no  manufacturezs  in  London  making  pianofortes 
with  a  compass  of  four  octaves,  but  there  are  som^ 
which  are  imported  from  Ckrmany  containing  fivu 
octaves.  Peniape  "  S."  will  not  object  to  the  extra 
octave  above  his  ideal.  He  does  not  seem,  however, 
to  understand  human  nature,  for  it  is  quite  certain 
that  after  he  has  managed  to  play  the  **  Blue  Bells 
of  Scotland,"  &c,  on  his  four-octave  piano,  he  will, 
in  course  of  time,  become  more  and  more  ambitious ; 
or  should  any  friend  of  his,  who  is  really  a 
musician,  tty  to  perform  on  it,  what  then  ?  I  see 
"  S."  haa  misunderstood  me.  I  do  not  call  a  piano 
4ft.  in  height  or  more  '*  a  toy  piano,"  whatever  its 
compass  may  be.  I  referred  merely  to  instruments 
of  aoout  3ft.  high,  even  though  they  may  contain 
a  compass  of  seven  octaves.         J.  H.  Scbucht.  , 


[75961.]— Bleotrlo  Llghtlixg.  —  It  would  be 
better  to  use  the  30c.p.  machine,  as  in  all  proba- 
bility the  60G.p.  would  not  work  at  all  at  half 
speed.  The  power  expended  would  be  the  same  in 
either  case.  It  will  be  better  to  use  three  lights  of 
10o.p.  each.  S.  Bottonb. 

[75962.]— Begnlatinflr  Damper.— The  spindle 
on  which  your  material  is  wound  must  be  arranged 
so  that  it  takes  up  the  slack  from  the  spindle  that 

S'ves  the  desired  speed,  the  winding  spmdle  being 
iven  by  a  loose  belt  having  just  sufficient  grip  to 
take.up  the  slack. 
Ipswich.  £.  C.  M. 

[75962.]— Beffolating'  Damper.— I  do  not  see 
what  this  title  has  to  do  with  the  spbject-matter  of 
the  query.  '*Punled"  can  easily  regulate  the 
speed  at  which  his  material  is  drawn  through  the 
solution  by  regulating  the  speed  of  the  engine.  A 
well-made  engine  can  be  made  to  go  fast  or  slow 
as  desired ;  but  it  is  doubtful  whether  any  auto- 
matic arrangement  can  be  adopted  in  the  case  in 
question.  All  that  the  querist  has  to  do  is  to  regu- 
late the  speed  of  his  engme,  which  is  easy  enough, 
and  not  much  of  a  subject  for  a  query  in  the 
EsoLiBH  MxcHABio.  He  must  simply  have  some 
one  to  attend  to  the  work.  S.  B. 

[75963.]— Power  of  Bngine.— For  so  small  an 
affair,  treat  it  as  a  simple  high -pressure  engine. 
The  calculation  will  not  be  far  out.  The  proper 
way  is,  of  course,  to  test  what  power  it  gives  by 
the  brake.  Kinr.  Dob. 

[75965.]  —  Preoipltati&ff  Gold.  —  "Proto- 
chloride  of  gold  is  formed  b^  exposing  the  per- 
chloride  to  a  neat  of  600*.  It  is  a  yellow,  insoluble 
powder,  which,  by  boiling,  is  changed  into  metallic 
gold  and  perchlonde.  The  perohloride  of  gold  is 
formed  wnen  gold  is  acted  on  by  aqua  regia  or  by 
chlorine.  It  forms,  when  evaporated  sumdently, 
ruby-red  crystals,  which  are  deliquescent." — 
(Gregory's  *'  Outlines  of  Chemistry." )  The  writer 
of  the  above  would  be  obUged  if  <*  J.  H.  F.  A." 
would  give  the  fi/vM'-plating  recipe  to  which  he 
refers  in  his  question  as  to  precipitating  gold.  The 
silver-plating  process,  he  states,  does  not  need  a 
battery.  Subsgbibbb  and  Bbasbb. 

[75967.] — Strength  of  Bleotro  -  Kagnets. — 
You  must  give  me  some  data  as  to  battery  power 
you  intend  to  employ  before  I  can  answer  this  satis- 
factorily. Boughly,  using  horse  -  shoe  shaped 
electro  -  magnete,  tiie  following  sizes  of  cones, 
wound  with  No.  20  wire,  would  do :  }in.  diam.  6in. 
long,  fin.  diam.  9in.  long,  fin.  diam.  12in.  long, 
lin.  diam.  15in.  long.  In  all  cases  let  the  wound 
diameter  be  three  times  that  of  the  bare  core. 

S.  BonovB. 

[75968.]— Softening  Bladder.— Try  glycerine, 
after  wetting  the  bladder.  But  what  is  th'^  object  P 
A  bladder  kept  moist  will  surely  go  rotten. 

NtTN.  Dob. 

[75971.1  — Arc  Iilghts.  —  Tes ;  a  Crompton 
compound-wound  will  serve  for  arc  lights.  An  arc 
lamp  of  l.OOO  candle-power  takes  8  to  10  amperes, 
at  50  to  55  volts,  to  feed  it ;  hence  requires  as  much 
current  as  ten  mcandescent  lamps  of  16o.p.  each. 
A  l.OOOcp.  arc  lamp  will  illuminate  well  750  square 
yards.  S.  Bottone. 

[75972.]— Aooumulators.  —  A  =  2  ampere- 
hours,  B,  C,  and  D  about ^  amptUre-hour  at  most. 
Beckon  6  ampere-hours  for  each  square  foot  of 
surface.  S.  Boitone. 


ONANSWERED  QTJEfilES. 

The  iium6«r«  and  h'tfM  of  qunriea  wlack  remain  una*,' 
noered  for  five  wedta  art  inaeried  in  thi$  Hat,  and  if  still 
umatutoend  are  repeated  four  week*  afterward*.  We  trtut 
ow  reader*  will  look  over  the  listf  and  eend  w\it  information 
theff  eon  for  Ike  hen^t  of  their  feXUnw  eontributora. 


75369.  Windmill,  p.  118. 

75374.  Oaloalating  Power,  119. 

75386.  L.  &  N.  W.  Looos,  1l9. 

76896.  Vaaeanaon's  Bndlew  Chain,  119. 

76396.  Stereographs  oi  Non-Planar  YibratioaB,  119. 


75008. 
75626. 
75633. 
75659. 
75660. 
75661. 


Biunial  Lantern,  p.  906. 
Shunt  Formula,  2U6, 
81edge8,2^6. 
Gramme  Dynamo,  9;7. 
Fan  Blaat,  907. 
Fruit  Farming,  907. 


RB8IDEIITB  in  India  are  appealing  to  entomolo- 
gists t^  disooTer  some  means  of  circumyenting  the 
whit6  ant.  This  insect  would  appear  to  have  a 
pecjiliar  appetite  for  wflls,  a  recent  law  suit  having 
h^*;ged  upon  the  loss  of  such  a  document  in  this 
4^anner.  An  advertisement  in  the  Gazette  of  India 
also  reveals  the  fact  that  no  less  than  seyeu  (ioTem- 
ment  promissory  notes,  of  the  aggregate  value  of 
3,500  rupees,  have  been  devoured  by  white  ants. 


QUERIES. 

[76973.]— Telephones. —I  have  a  pair  of  tel«phM« 
bax  magnets,  {in.  diameter  Gin.  long,  also  easei  for  tamo, 
but  want  to  know  the  aise  and  amount  of  wxe  for  nft- 
iron  core  T— W.  0. 

[76074.] •-Band-Saws.— Would  some  reader  kindly 
teumethebeetway  to  braxeband-aava!  IhaTeooeol 
Fletser's  gaa  blowpipes  and  bellows,  but  loanafltpiDdaee 
heat  enough.  They  are  recommended  for  bnifaif.- 
J.  W. 

175976.] -To  Kr.  Bottono.— Will  yon  please  tdl  as 
what  amount  and  aise  of  wire  to  put  on  a  dynamo  to  give 
8  ampdres  at  40  vdts,  or  as  near  aa  possible,  and  to  ebttgi 
90  4  ampdre-hour  aooomnlators  t  Length  of  snaatvn^ 
5^in. ;  diameter  without  wire,  2in. ;  10  leetiont,  dna 

Kpe.    The  yokes  of  the  maneta  are  6in.  long  by  fia.  by 
a.,  and  wul  bore  out  to  9|ia.  or  so.— NoarawAaoe. 

[76976.1— Explosion.— I  have  a  reoeiTer  belonglagto 
a  ooil  boiler,  ana  wish  to  add  an  eleotiic  appliaaoe  (0  Mil 
me  when  the  water  rises.  I  have  txied  pattxng  a  Imi 
wire  down  the  centre  of  the  water-gaaga.  insubtaHwa 
the  tap,  and  fastening  the  other  wire  to  the  tap,  botthm 
is  not  the  slightest  oonneotion.  Why  is  this?  Ithoagtt 
water  a  good  oondnotor.- FaxaBuas. 

/  [76977.1 -Blal  Cutter.— Could  any  of  "onn"  pw 
me  advice  aato  the  best  way  of  cutting  out  tm  disbi* 
ateam  gauges  t.'I  have  oeaatantly  a  gren  number  tonally 
and  I  find  xt  very  alow  cutting  them  out  with  tbB  duni. 
— W.  Jowaa. 

[76078.]— Locomotive  Queries.— Would soneUBi 
reader  give  me  some  information  about  the  foOoiragf 
1.  Is  there,  or  haa  there  been,  running  a  loeomotiTevitkt 
lOft  driving-wheel  t  I  have  been  informed  that  tbne 
waa  one  running  on  the  broad  gauge,  with  the  bofler  t^ 
low  the  axles,  and  the  ateam-bhest,  with  valve  gesr.fta. 
above,  boxed  in.  If  auoh  an  engine  iM,  or  waanmnuff,! 
should  like  to  have  her  dimensions,  with  a  skstea  if 

riaible.  What  is  the  largest  driving-wheel  now  in  tmi  I 
DimenaionB,  with  sketoa  if  possible,  of  one  of  the 
broad  gauge  enginea  of  the  present  day.  a  I  ahooldKke 
also  to  have  detidls,  with  drawing,  of  the  "Bk|« 
Dooglaa  "  gear  which  Mr.  Drununond,  Looo.  Sopcchitsi- 
dent  of  the  Caledonian  Bailway,  had  for  a  tiaeiakii 
four-coupled  bogie-engine  No.  184,  but  subseaoently  ^ 
carded  for  the  ordinary  link  motion.  4«  What  ii  tftc 
differenee  between  Mr.  eooeh'a  atationaxy  bax-fiok  mottaa 
and  the  link  motion  generally  adopted  t  6b  la  it  poanble 
to  obtain  a  copy  of  a  complete  act  of  woddng  dzaniagi  of 
a  locomotive  aa  drawn  up  for  the  buildera  t— Lao. 

[76679.]— Barefaotion  of  Air  by  Fan  Motion. 
—Would  any  of  the  readers  of  thia  paper  be  ao  kind  at  to 
answer  the  following  question  T  An  ordinary  fan  ait- 
propeller,  say  Sin.  diam.,  four  blades,  rerolviag  In^ 
(without  any  oaaing)  on  a  ahaft,  if  driven  at  a  vevy  bigft 
speed,  would  it  not  tend  to  foree  the  air  out  of  it  asd  pto* 
duoe  a  vacuum  within  the  area  beaten  by  the  blaust 
If  so,  what  number  of  revolutiona  and  what  power  fea 
drive  it  would  be  necessary  T— Fax. 

[76963.]-Soldezlnfir.-Igota  job  lately  to  iddef  s 
piece  of  caat  iron  to  a  piece  of  tin,  out  waa  nnauetofs 
the  cast  iron  tinned,  though  I  tried  every  possible  ipbt. 
Can  any  of  "oura"  give  me  any  information  on  thcMb- 
jeet  t— Amatxux. 

[76861.1— Bdison  Dynamo.— I  want  to  build  la 
Boiaon-type  dynamo,  to  wwk  at  63  volta,  99  Bmakm,  at 
about  1.900  reva.  1.  Will  a  drum  armature.  3}  by  8i, 
wound  with  146  yarda  No.  18  B.  W.O.  in  two  layers,  aab 
a  good  armature,  and  the  right  voltage!  9.  TbefleU- 
magneta,  ISin.  wrought-iron  oorea,  B^in.  dia.,  with  esift 
poles,  which  I  want  to  wind  compound.  Bow.  and  wait 
quantity,  also  aiaes  of  wire,  ahalfl  require  to  balaneeOi 
armatoref  8.  Fer  a  ahunt  wanhine,  abonld  I  be  xi(^D 
I  wound  1611b.  Ko.  17  B.W.Q.  on  fielda!  4.  Wcoldft 
weldleas  steel  tube,  1  U^2in.  bare  out,  lin-  bore,  be  itnit 
enough  for  the  shaft  I  Bow  do  you  work  oat  the  mn 
and  quantity  dF  wire  to  put  on  the  fields  for  a  oompoosa 
maehme  t  — iiA.B0X. 

[76882.]-Xnterest.-On  January  84, 1888,  a  idmA 
lent  me  £900  at  the  rate  of  6  peroeni-  per  annam  interaSi 
and  since  then  I  have  paid  him  £71  10a,  on  aeoouat,.is 
follows  :— 

April  Si,  1888 »....  £96  10  0 

November  6, 1888  95   0  0 

April  88, 1888 ^ 10    0  0 

December  83, 1889 10   0  0 

£71  10   0 
Will  someone  kindly  inform  me  total  amooat  due  to  bia 
June  at,  1881,  including  interest  T-T.  V. 

[7598SLl-Kiln.— Will  some  friend  tell  me  what  is  th* 
amalleat  else  kiln  made  of  bricks  that  can  be  erected  to 
bnm  bricks  and  tiles  in  to  use  aa  a  teat  t  Inaida  measoie- 
ment,  height,  and  how  many  fire -holes  I— Ezraaixajrr. 

[75984.]— Oyllnder  Binffs.— Z  have  aa  esospe  oi 
steam  in  cylinder.  OantheziagsbeaetoutortightflBca; 
Have  tried  the  ateam  by  taking  out  one  end  of  eylmdff 
and  patting  steam  to  the  other.  Will  any  reader  ansa 
mel'-S.  J.  . 

'  [76065.1-CIook-lCaJcin8r.-WiIl  the  writer  of  the 
recent  articles  on  thia  aubjeot,  or  anyone  who  is  a  pca^ 
tical  hand,  kindly  answer  the  following  questioaaior  ms  i 
1.  Is  there  any  rule  by  which  to  find  diMneter  of  feaee^ 
proportion  to  the  aise  ef  the  baxxel  T  9.  What  is  the  ola- 
meter  of  amall  end  of  fuaee  in  proportion  to  the  laige  eooi 
and  should  the  fusee  be  curved  or  a  straight  line  urn 
iMXge  to  amall  endT  I  have  a  chiming  dock,  aesny 
floiahed,  nearly  on  the  lines  of  the  one  described  in  tae 
"  B.M.'^  S.  Pendulum,  lOin.  to  centre  of  ball ;  diamrtar 
of  ball,  ain. ;  vibration  of  pendulum,  lin. ;  teeth  m  'aea^t' 
wheel,  80.    Ib  thia  swing  sufficient  !<-Olock. 

[76886.]-Medieal  OoiL-I  have  a  »edloaI  eoO.  by 
Halae,  with  three  handles.  I  cannot  get  the  snd^ 
handle  to  work.  I  am  told  that  the  middle  one  shoiiWJJ 
the  strongest  All  the  wires  are  firmly  ssMered  at  w 
bottom, and  I  work  it  with  a  dry  battery.  0»n««f 
reader  help  me  out  of  the— DipnoDLTT  t 

[75987.]-To  Mr.  Bottone.-I  have  a  small  engiae, 
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^hanhr  iHn.  ttroke.    Wlmt  nse  of  dynamo  iiit 
■liftble  of  driTiflg  t^Arf  KsxTics. 

[T8nB.]-FhOBphor«BronBe.— Will  lome  retden 
pn  me  file  beflt  methods  of  melting  phoflphoras  bconM, 
ad  uroldng  the  nme  in  ■■AlllotB  7— W.  B. 

[7SSn.]-Aiz^VeflMl.— What  ie  the  rule  with  xcflraid 
ts  tiie  me  of  Air-iTMids  fitted  OQ  the  main  oolnmns  of 
MBpa  I  Would  anf  fcentleman  adriae  me  in  the  follow- 
fagewel  In  the  pit  I  am  in  oonneotion  with  there  ie  a 
HBpoand  engine  working  a  doable'aotion  pomp :  liee  of 
■■•aiB.  dia.,  and  1ft.  6iL  atrokee.  mein  pipee  6m.  dla., 
ttftsnvdaloog.  There  are  foor  rami -two  on  eaoheide 
-eed  the  premiere  is  aboatasoih.  per  sq.in.  What  siae 
flfiirveBmlwooldsait,  and  most  there  be  a  ^alTeb^- 
tfcmitaod  the  main  oolnmnf  Also  wonld  a  wate^ 
fmge.  to  show  position  of  water  and  alr,be  an  adTantage  T 

— iUTVAB. 

p«W.)-To"J.H."  or  "J.  K.  P.»»-Woold  yon 
iAnn  ae  how  to  tap  or  sorew  a  hole  with  a  fnll  thread 


-  -  -  -w»^e 


tetfee bottom  of  a  blank  hole  fin.  or  an  iin.  deep,  as  per 
Aitdi,  MStton  T— ▲»  Bion  Ybass  BsAOsm,  Bxieifleld. 

rnmO-Hand-Shaklnff  Battery.— There  ie  a 
'MtBty  whieh  gires  a  powerf  ol  shook  to  anyone  shaking 
lAmbviththe  person  using  it,  though  nothing  ean  be 
MB.  OBold  any  of  yonx  leaden  tell  me  how  it  is  done ! 

I  [Ta0011-KiokeIPlatinff.— I  should  be  very  glad  if 
iMH  nsder  will  inform  me  if  it. is  usual  for  bubbles  of 
Mwm  gas  to  form  on  eathodes  in  nickel  plating 
dBHUBf  Tat,  and  to  remain  there  and  beoome  deposited 
WM  instantly  taken  out  of  solution  and  expoeed  to  air, 
Vka  khsy  dissolTe.  When  deposited  they  look  like  small 
hteraoChimps}  ia  depoeited  metal,  and  appear  rery 
Wgbtihr.  What  is  the  cause  of  this,  and  is  there  any 
IBMdy  for  it  exoept  method  mentioned  t— Astos. 


▼entUstion, 

-^      — - — r — -jit,sadone 

Ml  voold  not  oost  more  than  about  6s.  T  I  want  it 
MSTOi  prfparing  fdr  eTamlnatJon  of  odllieqr  manager's 
miiflaifee.— AXLTVA.B. 

in»i]-Tramspar«nt  Vamlali.-Will  any  of 
MPwaasBi  inform  me  of  a  transparant  Tarnish  that  is 
giffeeled by aoids,  moistare,  and  heat upto %19P Fahr., 
MnBBTing  a  slight  degree  of  elasticity  t— XaifBijfOTOjr. 

CaMSO-Blaokaninar  Zinc— What  is   the  best 
^of  asking lino  a  duU  black  f or ezpoiments  with  the 
^im!— ▲.  T. 

-Triansrle.— If  the  two  sides  of  triangle,  O 
„  detsched  from,  and  on,  side  D,  side  D  being 
<mpofait  D,  length  ;of  arm,  AtoC,  beingone- 


Mutof 


PMoTfioaFto  C,  a  tension  being  drawn  from  A  toD« 
pvaseh  would  B  ontwei^  B-ie.,  ind^Mndent  of 
n^t  of  itroflkure  f >-H.  G.  & 

C^.l  -Ii6olAiiohe.— Looking  through  back  nos.  of 
'^^  'I  was  struck  with  the  frequent  oocurrenoe  of  the 
*'  Udaaeh€.'*  I  suppose  most  of  them  contain  it, 
ftKHt,  a  dosen  times,  whioh  is  plain  indieation  of  the 
il  utility  of  this  battery.  What  other  man  could 
of  Mch  an  honour  T  For  this  was  primarily,  I  sup- 
&  BSB*s  name,  and  not  merely  an  arrangement  of 
Jan,  porous  pots,  fte.  When  we  reflect  upon  the 
ihty  of  the  battery  arising  from  ita  utuity  for 
^  tdephoaie,  and  bell-cinging  purposes,  to  the 
Bit  ^.  ?"^>^  exclusion  of  all  other  batteries  (than  all 
*_™»  put  together  it  is  probably  more  useful),  we 
^yt  reccgnlse  in  the  Ledanehe  battery  one  of  the 
PHW  iBTentiotts  of  the  age.  Whowas,orIs,Le(danchtft 
•we  Msrohed  for  some  biographioal  notice  of  him.  and 
ijrMo  far,  been  unsueceanul  in  my  search.  I  think, 
f^JUitor,  there  are  thousands  of  your  leaders  beside 
2^vhowouldbegratifled  with  a  sketch  of  the  life 
■Benstf  of  the  man  to  whoee  ingenuity,  business 
■■paeh,  borne  comfort,  and  all  matters  of  urgency,  we 
•Haaobh.   Osn  any  reader  oblige  T— A.  B.  B. 

J^J^l-Bleotrio  Iil^htinr.— Would  any  reader 
2"  1  eoold  light  a  6  or  lucp.  lamp  by  a  small  dynamo 
2^V  the  lathe.  I  only  require  the  light  whiie  doing 
S»*«k.  each  as  drilling.  Could  I  driTe  a  ICcp.  dynamo 
Vth(IaUie,orisittoomuah  f-C.  F.  H. 

Jft-3  -Altgmating  Oironit.— I  want  to  eon- 
S^  *B  apparatus  to  work  In  an  alternating  drouit. 
i*||metioas  are  19,000 per  minute, and  X  want  the 
^*niM of  this  apparatus  to  Txbrate  with  a  speed 
2^S!;^  ^th  the  current  alternations.  If  this  is 
^"{fM>ls,  I  should  be  glad  to  know  how  to  eet 
r^BBT  All  information  wul  be  much  esteemed.  A 
'^^^umatore  hss  been  tried,  and  failed,  though 
"^W  Wis  laminated.-N. 


[76000.1— Amerloan  Glau-Outtar.— Wh%t  is  the 
principle  of  the  cutting  power  of  the  little  wheel  T  Why 
should  it  not  trundle  uong  the  surface  without  cutting  f 
Naturally  it  would  be  thought  that  if  a  stsel  edge  would 
out  glass  at  aU,  it  would  do  so  used  ae  aknife ;  whereas, 
if  the  wheel  stioks  It  ceases  to  out.  Why  are  the  wheels 
always  so  Tery  small,  shwe  larger  onee  would,  if  the 
principle  holds  good,  oe  mors  eouTenieot  to  use  T  Will 
some  one  who  Knows,  if  such  there  be,  explain  the  aboTe, 
which  is  as  mysterlons  as  the  electrio  Mrs.  Abbot  to— 
O.  J.  L. 

[76001.] -Br §r  Tester.— Should  be  much  obliged  if 
any  reader  could  giTe  me  directions  how  to  make  an  9gg 
tester,  for  testing  the  fertility  of  eggs  after  they  hare  been 
in  incubator  for  a  few  days.— War. 

[76002.3— Flreiroxui.—Oould  enyone  tell  me  if  the 
oheap  sets  of  flreirons  are  made  of  east  iron -that  is,  made 
in  a  mould,  or  are  they  forged  t  If  someone  in  the  trade 
will  answer  they  will  much  oblige.— Smith. 

[76008  ]— ▲Itunlnlam.— I  have  some  Terr  thin  sheet 
aluminium,  which  I  find  to  be  hard  and  springy.  Can 
the  same  be  annealed  or  rendered  soft  without  any 
springiness  -something  of  the  nature  of  copper— and,  if 

eO,  how  t— MSTAL. 

[76004.1— Blower  for  Oraran.— Can  anyone  suggest 
any  oheap  motiTO  power  for  mowing  a  sinall  chamber 
ornn  of  10  stops  t  Hydraulic  or  gas  enginee  are  no  good, 
as  I  baTe  neither  water  pressure  nor  gas.  I  fancy  I  re- 
member haTins  eeen  an  arrangement  consisting  of  a  series 
of  weii^ts  at  tne  back  of  the  organ,  deeoribed  in  this 
paper  sonw  time  ago.  I  should  be  muoh  obliged  for  anr 
information  reepeottng  this  apparatus,  or  any  ottier  which 
might  be  applicable  T  I  shoula  not  object  to  a  machine 
working  intermittently,  say  for  an  hour  at  a  time.— Nio. 

r76006.1-KUIiiiv  BabbiU  hy  Bieotricity.-I 
am  thinking  of  trying  to  catch  rabbns  (which  are  plenti- 
ful here)  by  means  of  a  flue  wire  about  900yds.  long 
stretdied  between  insulators,  and  carried  about  4in.  aboTO 
the  ground,  in  connection  with  one  pole  of  an  induction 
coil,  the  other  pole  being  put  to  eartn.  My  idea  is  that 
they  irould  wafic  against  the  wire  in  the  night  and  get 
killed.  What  sise  coil  and  battery  wonld  be  neoeseary  to 
insure  success !  Would  the  leakage  on  damp  foggy  nights 
be  Tery  great  T  Would  there  be  any  particular  adTanuge 
for  this  purpose  in  haTiiig  a  Tery  Isne  ooil  with  a  certain 
battery  power  T  I  intend  making  cou  myself,  as  I  hare 
made  one  before.  I  suppose  a  ooil  is  the  only  thing  that 
would  do  T—Oas. 

[76006.1— Small  Hookg.— I  want  to  make  a  few  8 
hooks  out  of  }ui.  steel,  flow  can  I  get  them  right  shape 
and  good  finish  T  Hsto  tried,  but  get  them  bruised  In 
hammering.    Must  hold  601b.  weight.— O. 

[76007.1— Oharginff  Aoooxnalatorg.— How  long 
does  it  tske  to  ohsnre  an  accumulator  of  say  8  cells  from 
a  4>ceU  hifthromate  oattery  t— and  how  do  I  know  when  it 
ia  full !    Oan  harm  be  done  by  OTcroharging !  —P. 

S 6006.1— Obargins  Leyden  Jar.— How  do  I  asoer- 
wheUier  a  Lmen  ]ar  is  fully  charged  fkom  a  Wimi- 
hurst  machine  t  Do  I  burst  the  jar  oy  eontinning  it, 
or  when  must  I  stop  f — P. 

[76009.]— Deviation  of  Oompaaa- What  was  the 
magnrtio  declination  in  Calcutta  30  years  ago,  and  what 
ia  it  now  t— AirrAaas. 

[76010.1— Wire  Spinning  for  Planofortea— 
Would  Mr.  Sohucht,  Mr.  OaTies,  or  some  other  able  oor- 
respondent  kindly  help  me  by  giTing  me  eome  instruction 
in  wire  spinning  required  in  making  single  and  doublo> 
ooTsred  strings  for  pianofoctee  T  aaring  lateljr  got  poe- 
seesion  of  a  string  machine  for  making  them.  I  oaTo  tried 
making  a  few  strings,  whioh  are  not  up  to  the  standard, 
as  we  oan  slide  the  copper  wire  about  when  strung  on 
pianoforte,  and  on  that  account  cannot  set  a  good  quality 
of  tone.  I  think  the  fault  must  be  in  m  ends  not  being 
fast.  I  hsTe  been  giTon  to  understand  that  there  is  a 
Uqnid  composition  or  solder  used  for  fastening  them.  I 
shall  be  ^d  of  any  information  toat  will  got  me  oTor 
any  difficulties  in  making  them,  especially  on  making  the 
doublo-coTered  strings.— Airxioos  Oas. 

[76011.]— Iiiffhtinff  Pairy  lAmp.— To  Mr.  Bot- 
Tosa— With  reference  to  tout  reply  to  query  75867  re 
aboTe,  please  say  what  canal»> power  this  lamp  will  giTe 
when  used  with  two  chromio-SjBid  cells,  as  you  otate  t  Is 
there  any  rule  to  determine  the  candle-power  of  lampe  by 
the  number  of  Tolte  used  t  For  example,  if  4  Tolts  giTs 
Slap.,  will  it  take  8  Tolts  to  giTs  6c.p.,  and  16  Tolts  to 
giTS  10e.p.,  and  so  on  T  Do  the  yolts  and  candle-power 
run  proportionately  together  in  this  way  t  A  little  infor- 
mation win  much  oblige.  -laoAiiDBsoMT. 

[76012.]— Transformer.— To  Ma.  Borron.— I  haTo 
made  an  induction  cxdl  as  desoribed  in  your  book,  and 
intend  doing  this  the  same  way  if  tt  will  suit.  I  should 
like  to  know  what  length  and  diameter  I  had  better  make 
the  core,  and  what  difference  in  ite  Cthe  ooil)  construction 
would  make  a  difference  of  1  Tolt  in  the  transferred  cur- 
rent! I  should  want  this  current  to  be  steady.  Would 
not  the  contaet-breaker  spoil  this  t  I  intend  joining  the 
eeeondary  ooil  to  the  supply,  and  then,  of  oourse,  I  shiUl 
obtain  the  transferred  current  from  the  primary  ooil.  Am 
Irightf— MoToa. 

[76018.— Stove  Dranght.— Will  someone  please  tell 
me  how  to  inerease  the  draught  of  an  ordinary  heating 
stoTs,  burning  coal,  without  lengthening  the  pipe,  which 
is  impossildeT  By  adopting  one  of  the  methods  giren  in 
WalliamsPs  "  Oombustion,*'!  haTS  suooe*ded  In  consuming 
the  smoke,  but  the  draught  is  not  nearly  so  good  ss  rt 
should  be.  The  pipe  is  Ain.  diameter  and  10ft.  long. 
Would  reducing  the  diameter  of  it  be  anx  adTantage  !— 
As  Old  M.S.B. 

[76014.]-To  Xr.  Bottone.— Wm  yon  kindlT  giro 
me  sixes  and  weight  of  wire,  also  sixes  and  build  off  fleld- 
magneCs  and  armature  for  80c.p.  dynamo  of  the  Siemens 
type,  fields  wound  compound,  short  shunt  T  Also, 
whether  armature  would  be  better  on  spiders  or  wood 
core.  What  number  of  rers.  required,  ud  whatH.P.  f 
Would  it  be  better  for  all  ironwork  to  be  wrought!  I 
haTe  your  book  on  dynamo.— Etiickllb. 

[76016.1— Silverlnff  Bpeoola :  Mr.  Oommon'e 
tfethod.— In  Uie  ^bruary  number  of  the  Monthlg 
NolictMotxiM  B.A.B.,  at  page  tt7,  the  report  from  Mr. 
Common's  obsenratory  mentions  that  ss  the  result  of  a 


number  of  trials  a  new  sQTering  proceesbss  been  adopted 
by  means  of  whioh  "  a  peifeot  film  of  any  required, 
thickness  oan  be  formed  with  abeolute  certainty,  and 
mirrors  of  any  sise  oan  be  silTered  with  ease  and 
rapidity."  Oan  any  of  your  readers  describe  the  new 
process!— or  perhaps  Mr.  Common  will  hinaself  kindly 
laTOur  us  with  a  desoription.— 0. 8.  F. 

[76316.]  —  SUv^rlnff  Specula  :  Ohemioal: 
Bntionale  o£— Will  some  of  your  able  chemical 
readers  explain  the  chemical  reactions  which  take  place 
in  the  preparation  of  the  reducing  solution  used  in 
Brashsar's  proeees !    Tliat  solution  is  made  by  dissolTing 


SlOgr.  of  loaf-engar  in  800gr.  of  distilled  water,  then 
adding  80gr.  of  nitrie  aeid  and  86dr.  of  aXo^Uthe 
mixture  being  finally  madsnp  to  86os.  by  the  addition  of 
water.  I  should  be  glad  if  the  f  ormulss  of  the  reactiona- 
are  giToa.  Is  it  important  (1)  that  the  water  in  which 
thesugar  is  first  dissolTod  soould  be  restricted  to  800gr» 
for  the  onsntities  mentioned  1  (S)  Doee  an  exoess  of 
nltrio  add  do  harm !— in  miking  up  a  solution  thojA  six 
times  the  specified  quantity  of  add  was  inadTartoiilj 
added.  Will  this  rsaet  on  the  alcohol  and  alter  the  con- 
stitotion  of  the  resulting  solution,  so  as  to  make  it  usdese 
for  the  purpose  in  Tiew!  How  is  eaustio  potash  made 
pure  by  aloohol!  Any  water  present  in  the  latter  will 
take  up  carbonate,  wlileh  must,  therefore,  remain  on 
OTaporation.  Can  the  aloohol  be  reoorered !  How  is  the 
OTaporation  best  conduofeed,  or  should  the  potash  be  used 
in  tne  alcoholic  eolntion !— T. 

[76017.1 -Qenerator  for  Oas  Fomace*— I  haTo 
got  a  Fletohei's  injector  gas  f  dmace  and  blower.  No.  1 
sise.  I  wantto  make  a  generator  so  that  I  oan  bum  the 
Tapour  of  benaoUne  or  gasoline.  A  sketch  of  inside  of 
generator,  with  siaes,  will  greatly  help  me.  Hsto  no 
back  numbers.— J.  Paasrojr. 

;760l&]— Meohanioal  Telephone.— Diaphrsgm  of 
ephone  is  broken.    What  can  I  mate  a  new  one  of  !^ 
J.  P. 

[76019.1-Fi3dnff  Wimehuret  Platea— wai  Mr» 
Bottone  please  adTise  the  be«t  method  for  fixing  Wlmt- 
hurst  plates  to  wood  bosses,  also  cement  to  use !  I  haro 
tried  shellao  and  elastio  glue ;  they  seem  too  brittle  and 
come  off.  — WiMsnaasT  MACHijras 

[76080.1— Phonograph.— To  Ma.  Oillstt.— In  the 
lart  article  on  the  phonograph  you  aay  the  cylinder  must 
reroWe  about  60  timee  per  minute.  Taking  this  in  con-- 
sideration,  and  looking  through  the  relatiTe  sixes  of  the 
driring  pulleys,  the  spesd  of  the  motor  must  be  between 
8,0')'^  ana  9,000  rers.  per  minute.     Is  this  correct !— T. 

RXKSAT. 

[76021.]— Spiral  Steel  Springe.— Would  one  of 
your  numerous  correspondeote  Tuodly  giTe  me  the  rules 
for  the  proportions  of  spiral  springs  for  duect-loaded 
safety*TalTes  !  I  haTe  a  net,  but  t  am  afraid  ther  are  not 
eorreet,  as  they  giTe  such  peculiu  results,  and  in  the 
books  that  I  haTe  aooees  to  I  oan  fiad  no  other.-  O.  P.  & 
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[76082.1 -Dynamo.— Wm  any  reader  kindly  state  if 
it  IB  poesiole  to  stop  or  impede  the  waste  of  magnetisnt 
between  the  pde-pieoes  (which  aoproaeh  at  ths  edges  ^in.) 
without  altenng  maehine !  (2)  What  loesof  power  woula 
take  place  in  a  dynamo  the  "  H  "  armature  of  whioh  ia 
}in.  distant  from  the  pole-pieoes !— G.  M.  S. 

[76028.1— Batterlee.— Is  it  posdble  to  charge  bichro* 
mate  and  other  primarr  batteries  like  accumulators !  If 
so,  what  percentage  of  the  charging  current  would  yon 
get! — G.  M.  8. 


^ 


[76024.1— Oiiohlnff  Volse  In  Telephone 
oelwem.— We  hare  nad  our  shop  fitted  up  withtele- 

E hones,  and'we  are  greatly  annoyed  at  the  cUoking  noise- 
eard  in  the  reeeTTers.    Oan  Mr.  Bottone  tell  ua  the 
probable  remedy  of  samel— Click. 

76026.]— Bleotrlo  Xa^ htinff  on  Small  Scale  — 
ill  anyone  kindly  tdl  me  the  cheapest  motiTo  power  for 
a  60o.p.  dynamo!  Also  siae  and  shape  of  castings  for  a 
motor  to  oriTe  same,  and  would  wrought  iron  do  better 
than  oast!   Diagrams  wonld  greatly  oblige.  -MioBuasr*. 

[76028.]— Bleotrlo liannoh— To  M«.  Botto»x.— r 
haTo  a  boat  4ft  long  whioh  I  wish  to  fit  up  with  a  motor 
and  biohromate  battery.  Khidly  tell  me  probable  cost  of 
motor  (rerersings  number  and  eapadty  of  cdh  t3  drire 
at  four  milee  an  hour  in  rtill  water !  I  should  of  oourse 
remoTe  the  sines  from  solution.— J.  J.  B.,  Twickenham. 

[76027.1-Ieln»laee.— Will  a  draughtsman  kindlr 
giTofull  directions  for  preparmg  isinglass  as  a  sise  for 
drawings !— Blaokwatsb. 

[76028.]— Bllipae.— Find  the  length  [true  to  four 
plaoee  of  deetmau)  of  the  whole  droumf erenoe  of  the 
dlipse  whoee  major  and  minor  axes  are  ISin.  and  6in.. 
respeotifely.— LiBXA. 

[76e29.1-To  Mr.  Bottone.-!  hare  reoenUy  haA 
ohaige  of  an  eleetrio  light  installation  for  a  cotton  mill  o* 
700  iSrhts.    There  are  two  oontinuoos-euRent  machinee^ 
runnmg  711  zerolutions  per  minute.    After  running  a 
short  tune  the  armature  registers  about  140  degrees  of 
heat.    Should  thia  beso!   If  not,  what  is  cause  of  heat* 
ing  !   Also,  all  the  switches  on  switch  board  get  so  hot 
that  you  dare  not  touoh  them.    Please  say  whether  thia^ 
should  be  so  or  not    Ihe  lights  are  mostly  used  for 
weerlng,  and  we  haTe  a  lose  ox  20  Tolts  from  machines  to 
furthest  part  of  sheds.   It  is  proposed  to  put  se-Tolt 
lamps  in  furthest  shed  and  06  Tints  in  middle  shed,  and 
lOO-Ttdt  lamps  in  shed  near  to  dynamos.  Is  this  the  proper 
thing  to  doT   Of  oourse,  we  gst  a  Terr  poor  light  in 
f urtheet  ahed.    I  may  say  that  the  machinee  giTO  out  10B> 
TOlts,  and  we  haTe  lOO^t  lamps  aU  through  at  present 
-B.Ii. 

[76060.]-3>weIUnff  Houeea-I,wsnt  to  Meertain. 
the  approximate  number  of  dwellmg  houses  built  annu- 
ally in  the  United  Kingdom,  and  the  number  of  these 
aboTO  and  bdow  a  rental  of  £18;  also  the  estimated 
number  of  existing  houses.  Oan  any  reader  giTe  me  theee 
partioulars  or  say  the  beet  source  of  information  on  the 
subject!— B.  A. 

[76081.]-Ohamber-Plpe  Or|ran.-To  Ma.  Tnoe. 
Elustov,  SuDSDaT.- 1  haTe  a  chamber  organ,  pnen-> 
matio  actum,  18  speaking  stops,  two  msnuals.  Great  and 
Swell,  and  I  haTO  been  greatly  troubled  for  some  little 
t'me  with  a  loud  hissing  noise  in  the  Swell  box,  eepeoiallx 
noticeable  when  the  8^  Swell  stops  are  used  and  the 
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Sirdl  opened.  Th«  noise  my  mncAreMmbleB  air  esoapinif 
fro|b  the  Swell  soaiidboArd.  Cea  70a  tell  me  the  oanae 
of  nie  noiie,  and  the  beet  ooone  to  adopt  to  remedy  the 
eaaeT  The  front  of  the  organ  (open  diapaeon  epeakinff) 
la  deeotated  with  eereral  ooionn,  in  which  Une  and  ooid 
are  the  most  prominent,  and  I  want  it  redecorated  to 
match  the  room,  the  ease  being  walnut  and  maple.  I 
want  the  pipea  ^painted  chocolate  and  gold.  Gan  thJa  be 
done  by  an  ordinary  decorator,  and  doee  it  neoeesitate  the 
remoyal  of  the  flrac  ooionn  t  X  may  also  mention  the 
oivan  waa  built  in  Eome.  and  was  purehaeed  by  myeelf 
at  ttke  Inrentione  Exhibition,  where  it  waa  exhibited  by 
thelraHderi.— T.  A.  L. 

[60062.3— IiAxnp  SeilAtftnoa.— How  can  I  And  the 
•eoiA  remtanoe  of  inoandeeeent  lampe.  the  working  pree- 
•ore  and  enrent  being  giT«n— 110  Toita  and  "76  ampere. 
Thii  oneetion  waa  giten  at  the  City  and  Onilda  examina- 
tion tnla  poet  year.  It  if  eaay  to  oompnte  the  hot  reelet- 
aaee,  bat  I  do  not  know  how  to  find  toe  coM.— J.  T.  B. 

[76088.1-St«el  Tube  and  OMtln^.-What  thick- 
Beuihonld  the  wnamlnM  steel  tabe  be  to  safely  withstand 
pressure  of  6001b  on  the  square  inch  of  the  following  di^ 
meter     6ia.,  Sin.   Sin.,  to  be  as  light  aa  possible,  to  be 
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weed  as  boiler  tube,  the  8In.  to  be  fine,  the  other  as  steam- 
ptee.  What  would  be  the  best  metal  to  make  the  caatinv 
ofTaa  per  sketch,  so  as  to  be  as  light  as  possible,  and  the 
beak  way  of  iittingtabe  to  the  same— the  weight  per  foot 
of  steel  tubing  !-^F. 

[7ep8i.]-l>3niamo  Hard  to  Drlwj.— I  hare  put 
together  a  small  dynamo  as  follows:  Fields  upright, 
wovndwith  Ka  16  wire.  81b.  on  each  limb;  axmatuze, 
fiiemeoa  I-pattera.  wound  with  |lb.  No.  90  win,  the  whole 
eonnected  shunt.  I  cannot  dxire  it  from  a  lathe  orer  a 
T-pulley  on  armature  shaft,  the  pvdl  of  *"^gnftts  being  so 
great  that  the  cord  slips  round  and  the  armature  goes 
backwards.  At  the  same  time  intense  flashes  are  given 
•off  from  the  brushes.  Will  some  kind  Mend  just  point 
out  where  the  fault  probably  lies  f  I  hare  been  told  to 
ooaaeet  it  in  series;  but  I  want  it  lor  aoenmnhitor 
charging,  and  so  am  obliged  to  have  it  shnnt.~-Jni- 

•OKAOX. 

[7608S.]— Telephone  OonBtmotlon.—wm  Mr. 
Bottone  or  Mr.  Allsop  tell  me  how  to  fit  a  carbon  trans- 
mitter on  to  an  existing  set  of  Stanhope  telephones  t  There 
axebdls  and  two  telephones  at  each  end  of  une,  automatic 
swmfa  in  box,  with  the  b^Us  cm  the  Qorers.  AmIobUged 
to  hive  two  carbon  tnnsmitters,  or  could  I  manage  t^th 
01^  <me  at  one  end,  and  use  the  two  telephones  at  the 
<»ther  T  A  sketch  of  the  connections  would  be  gratefully 
veqpiTed  by— A  Rsoulax  AjcATiua. 

[76086.]— GalTaniainff  Small  Oaatlnss.  —  I 
wish  to  galvanise  small  eastings,  ain.  to  iin.  long  and 
aboi(.4os.  weight.  I  find  the  prooom  explained  in  back 
numbers,  except  that,  with  reference  to  the  sal-ammoniac 
which  covers  the  sine,  the  only  direction  is  to  have  a  thick 
layer.    How  thick  T-)in.,  or  ein.,  or  more.— 8.  B. 

[76087. ]-Oalwanometer.— To  Ma.  Axxsor.— I  am 
maUng  a  linesman's  galvanometer  in  an  upright  wood 
ease,  and  I  want  to  wind  it  to  0,  10,  100,  and  800  ohms. 
I  intend  to  use  1ft.  of  No.  18  ac  copper  wire  for  the  0. 
00ft.  of  No.  86  for  the  10,  and  600ft  of  86  for  the  100-ohm 
coil.  Would  you  kindly  tell  me  what  number  and  length 
of  wire  for  the  *6C0^bm  coil,  and  how  tiie  coils  are 
ananged,  and  what  is  the  best  way  of  fixing  tlie  spindle 
on  centres  or  bearings  T  I  intend  to  use  a  brass  frame 
And  ivory  bobbins,  as  I  want  it  good  and  as  sensitive  and 
rellaWe  as  possible.  A  drawing  of  bobbins  and  lise 
would  oblige— A  Frmnu 


CEE88. 

AH  eommnnieations  for  this  oolumn  to  be  sent  to  the 
Chbss  EoxToa,  at  the  offioe,  88S,  Strand. 

FBOBLEM  MOOLXXXm.— By  W«  T.  Huai.sT. 


WkUt,  [9  +  6. 

White  to  play  and  mate  in  two  moves. 


Whtu, 
1.  Qtoasq. 
8.  Ktto  Kt8. 
8.  Kt 


BoLunosr  to  1981. 

Staek. 

1.  KtoQ4. 

2.  K  movee. 


ironaiB  to  oobbssfondbntb. 

OoBxscr  solutions  to  1880  by  K.  EeUows  and  A. 
Fellows,  Pegasus ;  to  1879  and  1877  by  C.  8.  Bright. 

W.  Jat.— We  have  replied  by  letter. 

C.  8.  BaiGHT.— OUd  to  hear  you  wiU  compete  in  new 
solution  tourney  which  commenced  with  Problem  1888. 
Tour  card,  dated  80th  October,  has  only  just  come  to 
hand.  You  omitted  to  put  Bngland  on  it,  so  it  has  been 
travelling  about  America. 

Thb  BoDSir-KissxaiTZKT  Gajcbit.— The  opening  moves 
are:-l.P-K4,P-K4;  8.  B-B 4,  Kt-K B 3 ;  3.Et-KB3, 
Kttakee  P;  4.  Kt-B8,  Kt  takea  Kt;  6.  QP  takes  Kt, 
P K B 8:  6. castles, Q  K  8 (I): 7. B-Ksq.. P Q 8 : 8.  Kt.-B 4. 
*'  W.  W.,»*  in  the  Brituh  Okua  Jfagasitifi  for  November, 
suggests  that  black  shall  now  play  B-K8  orP-KKt8. 
instead  of  the  book  move  Kt«B  8.  Our  readen  are  invited 
to  discuss  the  following  continuation  after  8—.  B-K  8, 
vis :— 9.  B-Q  8  (I).  P-KKt  8 ;  10.  P-K  B  4.  Kt-Q  8  ;  11. 
B  takes  Pch,F takes B;  18.  Kttakee  P.  U-BS;  18.  Kt 
takes  R,  Q  tskesKt;  14.  PB6.B-B8  (if  B  takes  BP; 
iS.  Q-B8,  Arc) ;  15.  B  K  8  and  the  Q  is  likely  to  be 
harassed.  Any  eonespondent  who  is  Interested  in  this 
opening  is  requestsd  to  communicate  his  views:— We 
propoee  giving  from  time  to  time  some  fresh  anal^ds-as 
as  space  will  allow- 


AirSWESS  TO  COBBBBFOHSEHTS. 


%*  AU  aonmnmioofions  tkould  fts  oddrsMsd  to  Iha  Xniroi 
«/lA«  BxoLisB  MaOBAvio,  888,  Strand,  W,0. 

HZNTB  TO  COBBBBPONDBNTB. 

1.  Write  on  one  side  of  the  paper  only,  and  put  drawmgs 
for  illnsl  rations  on  separate  pieces  of  paper.  8.  Put  tiUes 
to  qpuaitm,  and  when  answering  quenee,  .put  the  numben 
as  Well  as  the  tities  of  the  quenee  to  which  the  replies 
refer.  8.  No  ehaige  is  made  for  inserting  letters,  queries, 
or  replies.  4.  Letters  or  queries  asking  for  addresses  of 
mannf  acturen  or  oorrespondentB,  or  where  tools  or  other 
articles  can  be  purohsseo,  or  replies  giving  such  informa- 
tion, cannot  be  inserted  except  as  advertasements.  6.  No 
question  asking  for  educational  or  scientific  inf onnation 
is  answered  through  the  poet.  6.  Letten  sent  to  eorre- 
spondenta,  under  cover  to  the  Editor,  are  not  forwarded, 
and  the  names  of  eomspoodsats  are  not  given  to  ia- 
quirera. 

*«*  Attention  Is  especially  drawn  to  hint  No.  4.  Hie 
roaoe  devoted  to  letters,  querlee,  and  replies  is  meant  for 
the  general  good,  and  it  is  not  fair  to  occupy  it  with 
questions  such  as  an  indicated  above,  which  are  only  of 
individual  interest,  and  which,  if  not  advertisements  in 
themselves,  lead  to  replieo  which  are.  The  "Sixpenny 
BaleColunm"  offen  a  cheap  means  of  obtaining  such 
information, and  we  trust  onr  wadere  will  avaUthem- 
selvee  of  it. 

Hie  following  are  the  InitlalB,  1^,  of  letters  to  hand  up 
to  Wednesday  evening,  Deoember  8,  ud  nnaeknow^ 
lodged  elsewhere  ^~ 

B.  Qi»BA,aD.— Aside.— D.  Pftoker.—Danuaona.— Lever.— 
W.  Leadbetter.— C.  MorrelL— Novice.— A.  Gardener.— 
Anxious.—  Amateur.  —  Plumber.  —  Aedos.—  Motor.— 
Iron  and  BteeL— David  Walsh,  B.Sc—Cyola.— Dextrine. 
— C.  H.  Fridy.— One  that  Does  Not  Know.— J.  H.— 
A  Fellow  of  the  Boyal  Astronomical  Society.— 6.  S.— 
Hyem  Brewset— J.  H.  Svaas. 

D.  McNalt.  (We  do  not  remember  the  advertiseme:  t 
of  diawing-paper  ruled  to  scale  in  lead-pencil ;  but  if 
any  one  can  iiiform  you,  it  is  the  very  firm  whoee 
^'watermark"  is  in  the  paper  on  which  you  write. 
Apply  to  Waterlow  and  Sons,  London,  and  if  such 
paper  is  prepared,  you  will  probably  get  the  informa- 
tion required.  We  cannot  look  bade  **  about  ten  years 
ago"  to  hunt  up  an  advtrtisement.}— Hdoh  L.  Axotn. 
(You  must  mean  Proctor's  work  on  Saturn.  That  ought 
to  be  known  in  Gambiidte.  Apply  to  Messrs.  Long- 
mans, PntetnosteMow,  B.0  )— J.  A.  OnAHAM.    (Ton 


can  no  doubt  obtain  all  partieulars  of  the  nevlesd 
galvanising  process  from  Mr.  Binet,  6,  Qieafc  IVb- 
chester-etreet,  B.C.,  or  see  it  in  mwration  at  the  wakt 
of  Meesn.  Westwood,  Napier  Works,  MSIhrnll.  B.>- 
M.  P.  (All  particulars  as  to  the  rul£s  and  regolatiQBi 
of  sclentiflc  societies  can  be  obtained  from  therasMttre 
seeretariea.)  — CnnLt.  (Please  see  the  iadioiB  of  bsdk 
volumes.  *'TQnetothesyBtea"is  ngt^wesaspiaLto 
be  obtained  from  any  form  of  eleetriosl  appaofeai;  bat 
yon  can  try.  Fkitn  has  great  healing  powtf.HA 
Yonro  Bionriraa.  (Do  not  understand  yoivretemM 
to  "  hydrometer."  Is  it  galvanometer  or  wiltimtg 
yon  mean  t  At  any  rate,  yon  can  find  the  infcoBstifln 
required  In  back  volumee,  even  in  leesnt  nambors;  bel 
primary  batteries  an  very  costly  for  electric-liBbtiaf ' 
woric  Whv  not  apply  to  the  makers  T)—BATmT. 
(Ohromio  acid  has  been  mentkcmed  about  a  **"*wiiiil 
timee  in  theee  pages.  If  you  cannot  get  it  at  fan 
druggist'Sr  no  doubt  Mr*  Bottone  can  supply  it)— 
BBraioxBATOB.  fWe  have  given  lIlustraUaBswintty 
of  the  most  usefm  ice-making  manhines ;  butnatodtf 
they  are  mosUy  patoits,  and  can  be  used  only  fte 
experiment  without  inlraiging  the  righti  of  the  n^ 
toiteea.)- Av  ByQuiaaa.  (Wnato&n  youmesnt  n* 
sine  ii  xndted  in  anything  suitalde— an  iron  pot,  for  ia- 
stanee;  but  youeanose  a  crucible  if  you  like.  Tounv* 
mean  something  more  than  appean  on  the  face  of  yoor 
query :  eo  repeat  witii  more  detail  as  to  the  difBeohr. 
Ton  don't  want  a  "hearth"  for  meMng  sine.}- 
NoviOB.  (Certainly  a  lantem  of  the  kind  can  be  and 
in  a  small  room.  Themaken  will  give  all  paitiealsn. 
The  distance  from  the  riicet  can  be  regulated.  Abj  qI 
our  advertisers  who  sell  magio-lantems  will  sunijly  ill 
tlie  information  needed,  and  a  textbook  as  a  tufls.)- 
EoBOBO.  (Better  consult  a  dentist  if  the  lufuimsllaB 
given  in  bsittk  numbers  is  not  satiaflaotory.  Ths  tooH 
can  be  stopped  with  guttaperohn;  but  whether  thilii 
the  best  rnnedy  no  one  can  say  without  saaag  Os 
tooth.)— Obpailuidb.  (Better  send  the  giores  to  the 
dver's,  as  he  has  conveniencea,  and  can  do  tkem 
cheaply;  but  you  can  dye  them  by  dipping  IntBade* 
cootion  of  logwood  and  afterwards  into  a  solutioo  ol 
sulphate  of  iron.  Perhaps  the  aniline  black  voold 
suit,  but  it  is  not  permanent.  8.  How  can  you  liM 
without  gold !  Please  see  many  repliei  in  back  nuoiSeti 
or  any  textbook  on  electro-metallurgv.  Gsrbo&will 
not  deposit  gold  unices  the  gold  is  in  the  solatioB. 
Some  one  has  been  '''poking  fun"  at  you.)— Blbctbo. 
(There  is  no  way  of  finding  out  what  has  been  patcoted 
except  searching,  either  by  yourself  or  by  an  agent)- 
Bzohabo  Dixov.  (We  do  not  know  the  publiib«^ 
address,  but  you  can  probably  see  the  paper  at  th» 
Patent  OiBoe  Library.  Probably  alao,  it  is  filed  by  mom 
of  the  large  advei^Bing  agents.)— F.  W.  B.  (See 
answer  to  *^Oamma"  last  week,  p.  817.  Oottna'tii 
generally  preferred  by  observers.)— Tbos.  Casmt. 
(The  luminous  fountain  was  fully  described  soon  sfl« 
it  was  shown  at  the  exhibitions.  The  latest  derelop' 
ment  was  illustrated  Iki  the  number  for  July  19, 18V. 
2.  Water  can  be  deoompoeed  by  the  electrical  method 
or  bv  converting  it  Into  steam,  and  passing  it  over  in- 
oandeeeent coke  or  through  a  tube  llUad  with  red-hot 
frsgments  of  iron.  See  indices  of  back  vdnmsk)- 
Am ATxua.  (Perhaps  it  is  one  of  the  red  soite,  thst  do 
not  Ueadh  readily.  Has  it  been  earthed  up  wdl  I -thit 
ought  to  do  aU  Uie  bleaching  posaible.)— A.  H.  B, 
(Wliy  not  follow  the  directions  given  in  cooneetMB 
with  such  moton  In  back  volumesl  See  recent  boek 
numben.)--0ABBO]r.  (It  has  been  frequently  ststed 
that  the  best  carbon  platee  for  batteries  are  cut  cot 
of  retort  scurf;  but  they  can  be  made  mudi  io 
the  same  way  as  the  rods  for  an  lamns.  Flsat  ii 
required  in  the  lattercase ;  but  see  indices  fdr  xefsieaeii 
to  many  hints  on  the  subject.)— B.  W.  Botlsb,  FaUuuB. 
(There  is  no  particular  form  for  outaftde  use.  Are  ths 
connections,  perhaps,  defective  T)— J.  A.  B.  (ThfT 
can  be  obtuned  at  such  shops  as  sell  die-sinkerB'  sad 
engravers'  tools.)— W.  G.  Chaltoit.  (The  best  plan ii 
to  undergo  a  oouim  of  training  in  the  laboratory  o[s 
public  analyst.  There  is  no  examination  the  paseoif 
of  which  makes  an  "  analytical  chemist."  )-Pao  Bono 
PuBuoo.  (If  vou  want  to  really  '<  patent "  the  pills,  it 
would  be  advisable  to  consult  an  agent.  Whst  sis 
known  as  patent  medicines  do  not  neoeoasrily  coom 
under  the  Patents  Act.)-GiaDBB.  (We  do  not  thiu 
the  time  has  expired;  but  it  is  to  be  ascertainedor 
applying  direct  to  the  Postmaster-Qenenl.)-n7.  B.  (A 
recipe  for  silicate  of  soda  on  p.  856,  May  16,  IfiSl.)-- 
CUBMious.  (Many  of  them  are  mentioned  in  tM 
XngUah  Joomals ;  but  probably  Mr.  David  Kntt, 
Stimnd,  W.C.,  could  give  a  liet  and  prices.)— T.  (X 
Smith,  Brighton.  (Most  gxatefuUy^  kindly  begin  ss 
soon  as  you  like.     We  oan  always  make  room  for 

Sapen  on  really  nractical  subjects.)— W.  Lbach.  (Ws 
o  not  insert  aoapted  copies  of  letten  sent  tootbir 
papers,  and  we  have  no  taste  for  controveny  of  the 
xind  you  seem  anxious  to  commence,  andfor  thepecsoiH 
ally  bitter  tone  of  your  letter.) —8.  Ivos.  (Botlmsfas  of 
cost  must  be  advertised  for,  or  obtained  of  adveriaoen 
io  an  oriUnary  way.  They  are  not  subject-matter  for 
quaries.)— 0.  O.  M.  Bevsbtt.  (Thanks;  but  we  osoaot 
reproduce  pencil  sketdses,  and  we  have,  moreover, 
already  given  iL)— B.  M.  BiCHAans.  (Bnongh  has  bem 
said,  we  think.  Beaders  do  not  care  an  atom  for  snea 
oontraversy.)— Z.  Y.  X.,  F.  Scabv.    (In  tjpe.) 


"  BeJtLTOiUktion."— An  Emment  Physician  (MD.« 

R.N.).  Ac,  wrtUts— "  1  h«w  twice  fimtM  Mr.  C.  B.  Harmm'  Vft- 
tropathic  E«UbIi«hment,  st  Si,  Oxford-atnt't  (Londoo).  1  ii**]^'* 
been  a  beliercr  in  the  rfficacy  of  f  lectropath  j  icieiitiBCiUr  ^*t^ 
out,  but  Vm  aot  prepared  for  the  perftctMm  M  apptiaiieM  tMra  dW' 
pl»T«d.  1  WM  oaite  &•  ta«ch  pl«aa«d  u  nirpriMd.  ThevMBd*  «t 
AiliBK  onM  may  ncre  Mck  for  and  And  what  1  maf  tenn  rt^nM««n*M. 
in  oomti«diattaietio«  to  premature  old  kift.  t  rtatammd  tlectroiwuy 
la  many  aifaaesii,  eneeiaUj  the  followiait :— NerT«»tt>  csbaiutM. 
ehratttc  dekUitv,  ennui  or  melancholy,  amenorrhea,  djmaenonrnn^ 
rbeiunatic  mut,  chronic  rheumatism  in  any  form,  fnncftoaal  bMn 
complainia,  nanralffia,  and  ehronk  ailmenUof  the  d^eatlreenal , 
ETerymaa  and  woman  in  aearch  of  health  ahoubs  wear  Meof  HafM*« 
BVotoopathle  BelU.  Thoae  who  are  unable  to  rail  and  aratl  thrm* 
Mlvoa  of  a  free  pereonal  ronnilUUoa  am  inrited  to  write  at  ooee  w 
deecfintive  pamphlet  and  book  of  toatimosiala.  Mote  only  addiov. « 
Otford-etreet,  Londoa,  W, .^ 

VOTICB   TO   STTBSCBIBBASe 

SnbMsribera  roeeiriB*  their  ooplae  diroet  fro*  the  0««  •»• 
reqneated  t«  obeorec  that  the  Uetnumbev  of  the  term  for  «bMk  tarn 
rabacrlptioK  u  paid  will  be  forwardnl  to  them  m  a  PtiiK  wrapfoi^ 
aa  an  intimation  that  a  freah  remittaaee  ii  nnoteMry  if  tt  U  tmim 
to  oontisua  Iha  imbMriptioa. 
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surrouadmg  the  moold  being  thmt  of  tbe 
foundry  floor  in  whioh  the  mould  u  formed, 
no  incloBLne  (mmework  of  metal  lb  neoesMiry, 
the  vails  of  the  mould  affording  ample  sup- 
port. And  this  method,  o(  coarse,  would  oe 
BuitahU  for  nearly  all  monlds,  bat  ioi  one 


KOTTLDEBS'    EZO-SEELETOES. 

SIKCE  moolderg  work  in  sand,  and  build 
up  struoturea  mora  or  leas  heavy  in 
that  material,  and  since  theae  have  to  stand 
liquid  pressure — often  enonnous  in  amount 
_tbe  struoturos  raquire  to  be  euppoited 
yn&  ligid  tramtngs  akin  in  lunotion  to 
lbs  ikeletotta  o(  organic  beings.    We  may 


carsue  the  analog,  and  point  out  that  these 
tnunings  ful£l  ue  functions  both  of  exo- 
aod  endo- skeletons.  There  ia  the  outer 
faamework  or  skeleton  of  a  mould — the 
moolding'boxea  or  flsska — and  the  inner 
ikeleton — Ute  grids  and  drawback  plates ; 
Than,  hesidse  the  major  portions  of  the 
tutomy,  there  are  the  minor,  embracing 
tba  lifters,  rods,  and  nails,  which  support 
mull  and  local  portions  of  sand.  Let  us 
like  a  surrey  of  Uiese  and  theb  tunotaons. 

It  is,  however,  searoely  poeeible  to  eepa- 
liteQie  outer  and  inner  skeletons  absolutely 


a\  */a 


tnflioat  causing  much  confuson  of  illustra- 
taut.  lehall, uerefore, take  the  eso-skeleton 
Si  lefenine  to  the  framework  of  moulih,  and 
ft»  endo-ekeleton  as  referring  to  the  frame- 
VQik  of  cores.  This  distinction,  thoueh  not' 
rttiotlj  correct,,  will  simplify  the  me&od  of 
tnatment. 

As  I  am  going  to  consider  the  subject 
BSM  skeleton  frameworks  from  one  point  of 
Tiaw  only,  that  of  affording  support  to  the 
wnilds,  I  need  not  make  special  allusion  to 
tahtiduy  parts,  as  handles,  svivels,  pockets, 
W4  so  forth. 

,  For  canvanienoe  we  may  divide  moulds 
hAd  two  great  classes — those  in  which  tlu 
VDik  is  mainly  or  entirely  imbedded  in  th« 
f^,  and  thoee  in  whioh  it  is  inclosed  en- 
tinly  in  flmka,    lu  the  first  case,  the  sand 
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practical  matter— namely,  that  the  nnder 
faeee  of  mould*  made  va  this  way  are  not,  and 
cannot  be,  rammed  so  wall  ae  those  of  moulds 
deiaflaaksthat  are  turned  over.  That  is, 
a  mould  made  in  the  foundry  floor  the 
easd  faas  to  be  tucked  nndar  the  pattern  and 
rammed  at  euch  a  disadvantage  that  it  will 
not  be  of  uniform  consistence  or  homogeneity, 
and  the  consequence  will  be  that  the  under 
surface  of  the  casting  will  not  be  quite  true 
and  uniform.  But  when  a  mould  is  inclosed 
antirely  in  flasks,  then  tiie  portion  that  is  to 
be   lowermost   at    the   time  of  casting   is 


Tia.  5. 

rammed  up  first  of  all  while  it  is  faoins 
uppeimoet,  and  the  flask,  with  the  indoeed 
pattern,  is  afterwarda  turned  over  bodily 
for  the  ramming  of  the  top  part.  Con- 
sequently each  surface  of  the  niould,  bottom 
as  well  as  top,  is  rammied  diieoUy  against 
the  pattern  face,  and  the  sand  will  be  of 
equal  consiatence,  which  cannot  be  the  case 
wLen  it  ie  tucked  underneath  a  bottom 
surface. 

In  practice,  when  a  psttem  havinf  a  large 
surface  has  to  be  moulded  by  bedding  in, 
the  pattern  ie  laid  on  and  removed  from 
a  temporary  loosely-rammed  bedding,  once, 
twice,  or  even  three  times,  and  the  moulder 
goes  over  the  whole  surface  of  the  bed 
m,  detail  with    his    hands,    ramming    soft 

a  IS  harder,  and  loosening  the  sand  in 
spots.     In  this  way  very  good  results 
are    oDtained;   but  not  so  good   as    those 


secured  by  ramming  direct  upon  the  face, 
and  turning  over. 

But  momds  made  in  the  foundry  floor  are 
never,  unless  in  exoeptioDaUy  rough  classes 
of  work,  ever  cast  open  on  the  top.    They 


are  covered  with  a  single  flaak  of  sand.  This, 
therefore,  is  the  simplest  type  of  skeleton  or 
frame  used  by  moulders,  and  it  is  termed  a 
"top  part,"  or  "cope."  It  holds  and  re- 
tmns  the  sand  that  forms  the  upper  part  of 
the  mould.  The  face  of  this  portion  of  the 
mould,  being  of  the  same  coutour  as  the  top 
part  of  the  pattern,  may  aithar  be  level  or 
of  diverdfied  outline,  aud  heuce  the  form 
of  a  cope  will  be  modified  very  materiollr. 

Fig.  1  is  a  plan  view  and  section  respect- 
ively of  what  may  be  termed  the  standard 
type  of  top  flask,  or  cope.  It  consists  of  a 
■tout  outer  frame  of  cast  iron,  usually 
square,  oblong,  or  mrcular  in  outline,  and 
crossed  with  luraot  stays,  A,  made  somewhat 
thinner  and  sh^ower  than  the  outsides.  The 
stays  must  be  shallower  than  the  outer 
frame,  else  there  would  be  no  thickness  of 
sand  intervening  between  them  Kud  the  faoe,  . 
D,  of  the  mould.  But  they  are  broueht 
rather  near  that  faoe  (fin.  usually)  in  order 
to  give  all  the  support  poseible  to  the  face 
sand.  Observe  their  bevelled  bottom  edges. 
The  reason  why  these  are  bevelled  is  this  : 
The  sand  is  always  rammed  from  above,  in 


SECTION 
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^he  direction  of  the  arrows.  If  the  edges 
were  not  bevelled  the  sand  would  remain 
veryloosely  and  insufliciently  rammed,  as  at 
B,  Fig.  a,  iust  underneath  the  bars;  but, 
being  bevelled,  the  sand  ia  rammed  as  uni- 
fornuy  undemeaUi  the  bars  as  elsewhere. 

From  this  typical  plain  top,  to  tops  whose 
bate  are  cot  t»  all  outlines  to  suit  all  olasaee 
of  patterns  is  a  natural  transition.  When 
oaatioKS  of  any  single  type  are  made  in  con- 
siderable quantities,  then  the  bars  of  the 
top  flask  are  always  shaped  to  the  precise 
outline  of  the  upper  portion  of  the  pattern, 
but  always  at  a  distance  of  about  jin.  away 
from  it.  So  that,  however  irreanlar  ttie 
surface  of  the  pattern,  there  is  nowhere  more 
than  about  }m.  of  oand  quite  unsupported 
with  bars. 

Still,  a  flask  with  bats  alone  would  not 
safely  sustain  a  mass  of  sand  weighing,  in 
many  cases,  several  hundred  weigh  ta,  some- 
times even,  two  or  three  tons.  The  bars 
are  necessarily  tapered,  aa  seen  in  the  figures, 
to  facilitate  ^e  making  of  the  flask,  m  the 
first  place,  and  the  natural  tendenOT  of  the 
sand  to  fall  downwards  is  increased  bj  the 
presenoe  of  this  taper.  Then  there  is  the 
elasticity  of  the  flask  itaelf ,  and  the  ahooka 
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And  Booidenta  to  whioh  it  is  subject.  All 
ftTiilable  prooautioiu  axe  t&kea  to  mimimBe 
theae  ruka  of  a  hll  out  of  the  sand  happen- 
ing. The  &aMkB  an  made  very  atout  and 
rigid;  tils  faces  of  the  bars  are  oast  very 
rough,  being  often  purpoaely  Boored  or 
hatcoed  over  with  narrow  ridges.  They  are 
alwa;^  splashed  with  olajr-water  before  the 
sand  is  rammed  in,  and  tna  sand  is  rammed 
while  dsmp,  and  with  considerable  force. 
Bat,  in  addition,  li/Urt  are  hung  in  all  the 
bar  intenpaoea,  to  assUt  in  supporting  the 

^^Me  liftras  are  a  very  vital  element  in 
the  skeleton  of  a  numld.  Fig.  3  i^ows,  in  a 
Toogh  fitahion,  how  Qiey  are  naed.  They 
are  mostly  suspended  fiom  tlie  upper  edges 
of  the  bars,  and  tUey  reach  down  a  liMla 
tnlow  tlie  bevelled  edges  of  the  bars.  It  is 
easy  to  see  that  tiiej  must  afford  great  sos- 
tenanoe  to  the  sand,  which  is  rammed  around 
and  among  them,  and  that,  with  a  mould 
adequately  "  liftered,"  a  fall  out  of  the  sand  is 
well-nigh  impossible. 

There  is  thus  ample  guai&ntee  in  a  top 
part  for  the  aeourity  of  the  sand.  But  what 
of  the  lower  portion  of  the  mould  made  in 
the  foundry- fioor  P  Does  the  inclosing  wall 
of  sand  afford  sufficient  support  to  the 
mould  ?  In  some  cases  it  does,  in  othara  it 
does'  not.  It  does  when  a  mould  is  plain, 
without  overhanging  portions,  or  semi- 
detached portiona  or  partitionB  between 
isolated  masses,  or  "cods"  of  sand.  But 
when  these  occur,  then  skeleton-like  frame- 
works of  various  kinds  have  to  be  intro- 
duced for  the  purpose  of  affording  enough 
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rapport  to  those  portions  of  sand  to  enable 
them  ti  withstand  the  pressure  of  the  liquid 

Take  first  the  case  of  a  mould  (Fig.  1] 
having  a  mass  of  sand.  A,  overhanging  a 
recess,  B,  that  is  to  form  a  flange  in  the 
casbng.  Obviously  such  a  mase  of  sand 
roust  tumble  down  unless  some  support  is 
afforded  it.  A  common  way  of  effooting 
this  is  by  means  of  rods,  C.  I^ese  ate 
rammed  down  in  the  sand  above  the  flange 
of  the  pattern,  and  being  carried  well  back 
into  the  body  of  the  mould  they  act  something 
like  cantilevers,  the  mass  of  sand  to  the  left 
hand  bi  more  than  counter- balancing  the 
tendency  of  the  sand  at  A  to  bear  down  and 
displaoe  the  rods. 

In  some  cases  suoh  a  mass  of  sand  would 
be  supported  by  quite  a  different  method. 
It  would  be  earned  by  means  of  a  drawback 
plate.  It  is  easy  to  see  that  there  is  a  limit  to 
the  use  of  rods  rammed  up  in  the  mould  in 
the  way  shown  in  Fig.  4,  if  the  amount  of 
overhang  over  B  is  verv  much,  for,  in  with- 
dnwing  the  pattern  flange  from  B,  in  the 
direotioD  of  the  arrow,  it  is  very  likely  to 
tear  some  portion  of  the  overlying  sand  A 
down.  Owing  to  the  awkwardness  of  its 
positian,  this  sand  cannot  readily  be  made 
good  by  mending  up.  neither  oan  the  mould 
be  blackened  properly.  This,  however,  is  a 
ralatively  simple  case  :— Supposing  instead 
of  a  fairly  open  apace,  D,  like  that  in  Pig.  ' 
into  which  a  loose  flange  can  be  drawn  _ 
two  pieces,  and  in  which  the  moulder's  bands 
can  find  room  to  work,  or  instead  of  a  i 
of  sand,  E,  that  might  be  lifted  out  <._ 
plate  previous  to  the  withdrawal  of  the  flange 
B,  suppose  there  is  a  mould  like  Fig.  5  also 
made  entirely  in  the  floor.  It  is  cleat  that 
there  is  now  no  possibility  of  withdrawing 
,j  i. g  of  the  pattern 


ftom  the  sand,  either  bodily  or  ia  detail, 
unless  some  portions  of  the  mould  itself  are 
first  removed.  This  removal  is  effected  upon 
drawback  plates,  0  C,  a  very  essential  and 
extensively  used  type  of  moulders'  skeletons. 
These  plates  G  0  canr  the  whole  of  those 
portions  of  the  moola  which  extend  from 
their  own  upper  hoes  to  the  joint,  E,  formed 
by  the  cope. 
These  drawback  plates  0  C  are  laid  upon 
bed  roughly  levelled    for  them    in    " 


the  flanges  A  and  bosses  ] 


bottom  of  the  mould,  before  anyramming  up 
is  done.  There  is  no  essential,  difference  in 
the  details  of  the  actual  ramming  and  venting 


__  :— l^e  plate  must  be  so  stout  that  it  will 
not  spring  at  all  when  lifted  with  its  weight 
"'  "and.  Stout  rods,  D,  are  oast  in  it  to 
'hang  the  flange,  and  rods,  F,  with  ayes 
ift  it  by.  The  rods  D  must  be  placed 
olose  enoUKa  together  to  sustain  the  over- 
lying saud,  and  must  be  stout  enough  to 
remain  rigid  under  its  pressure.  The  oraw- 
baok  plate  and  the  sand  upon  it  is  jointed 
into  the  sand  ot  the  mould  around,  Doth  at 
ends  and  back,  with  long  sloping  faces,  which 
are  strewn  wUh  parting  sand.  When  the 
mould  is  made,  therefore,  the  appwranoe  of 
the  drawback  removed  from  its  poaitioh  will 
be  that  shown  in  Fig.  6. 

The  Be<iuenoe  of  moulding  here  is  very 
briefly  this :— A  suitable  hole  is  dug  out  and 


moved ;  ue  pattern  drawn  down  to  a, 
the  drawbacks  lifted  awav,  the  bosses  B  B 
taken  from  them,  and,  lastly,  the  Bange 
A  A  taken  out.  I^  parts  of  uie  mould  are 
mended,  cleaned,  and  blacked,  and  pat  baok 
—the  dnwbacks  Hrst,  with  the  round  cote,  a, 
and  the  oope  (not  shown]  afterwards. 

There  is  also  the  case  of  '.'  oods  "  of  sand 

-for  that  is  the  term  used — standing  up 
from  the  base  of  a  mould,  as  in  Fig.  7,  A. 
If  these  oods  ware  simply  rammed  with  no 
support  save  the  ooherenoe  of  the  sand  itself, 
the  pressnre  of  the  liquid  metal  would 
swill  Uiem  away.  Th^  are,  therefore,  sus- 
tained by  means  of  iron  rods,  B,  driven 
firmly  down  into  the  bed  ot  the  mould,  while 
the  ramming  up  is  proceeding.  Slender 
oods  of  eonsidetable  height  can  be  safely 
sustained  by  Qua  means. 

I  will  now  consider  the  skeletons  of  moulds 
made  entirely  in  flasks. 

Almost  all  flasks  are  made  in  two  or  i 

parts.    Two  parted  boxes  are  used  tor  work 


both  faoes,  as  just  now  mentioaad,  an 
rammed  dueot,  no  tooking  under  at  ill 
being  done. 

In  the  first  place  the  wheel  is  lud  upon  a 
mass  of  sand  loosely  shovelled  into  tba 
turned-over  top  box  B  (Fig.  9),  iibettaa 
down  into  it.  and  is  leveled  into  tts  intuided 
position.  Then  the  bottom  part  0  is  put 
over  it  (Fig.  10},  and  the  sand  in  that  ii 
rammed  permanently  above  and  around  ths 
pattern,  the  rammer  passing  between  ths 
flat  bars.  Afterwards,  the  pair  of  boxes, 
securely  oottated  or  bolted  together,  tie 
turned  over  upon  a  level  bed  of  sand,  tba 
cope  taken  <m,  as  in  Fig.  II,  the  uod 
smoothed  off  upon  the  face  A,  parting  uni 
strewn  over  it,  and  the  oope  put  on,  as  ia 
Fig.  8,  and  rammed  permanently.  Then  it 
is  Efted,  the  pattern  withdrawn,  the  moidd 
mended  and  Slacked,  and  put  togethtt  tor 
oasting,  Fig.  9,  and  the  "pouring  bann" 
inner  and  riser  made- 
Note  the  diSerenoe  in  the  shape  oltl* 
bars  or  stays  in  the  top  and  bottom  portion 
ot  the  flask.  Fig.  8.  The  first  are  anannd 
Tertioally,  the  second  flatwise.  The  latisr 
would  possess  no  power  to  sustain  a  muiot 
sand,  if  plaoed  in  the  top  of  the  mould,  u 
the  vertioal  bars  do.  Bat  in  the  bottom  they 
will  hold  up  any  load  of  sand  when  tlie 
mould  is  being  turned  over,  which  is  all 
they  are  required  to  do.  They  are  oast  fltt, 
as  being  more  convenient  for  general  wodc, 
leaving  as  they  do  tiie  whole  of  the  battom 
flMk  open  to  receivs  patterns  of  various  out- 
lines. When,  however,  special  flasks  sie 
made  fpr  standard  patterns,  it  is  oommon  t» 
nuke  the  top  and  bottom  bars  alike,  that  ity 


in  which  only  one  jointing  is  necessary. 
Fig.  6  shows  a  box  ot  this  type,  inclosing 
the  mould  of  a  plated  spnr-wheel.  The  joiaf 
is  at  A  along  the  upper  edge  of  the  wheel- 
rim  ;  and  the  upper  dished  portion  with  its 
boss  is  carried  in  the  sand  of  the  cope  or  top 

Kt,  B  ;  and  the  rim  and  the  lower  face  and 
a  are  in  the  drag  or  bottom  part,  C. 
In  moulding  all  work  done  in  such  boxes, 


anFiux^jyui 


'^T^y^^^fri^ii^h''?:?^^''i:^- 


vertical,  and  oat  to  dear  the  pattern  oatliup 
at  the  distance  of  jin.  away;  ^g.  12  show* 
a  section  through  a  symmetrioal  fiaek  of  this 
' —  inclonng  its  pattern.  _   _ 

..'hen,  however,  mere  than  one  jointing  el 
the  sand  ia  neoessa^  to  allow  of  withdrawal 
of  the  pattern  taking  place,  then, .  asaally,  j 
though  not  invariably,  boxes  parted  in  mom 
than  one  joint  are  used.  These  are  tenssi 
three-parted,  tour-parted,  boxes,  and  tb» 
portions  other  thjui  the  top  and  bottosi 
termed  "  middle  parts."    Fig.  13  sbow> 

iree-parted  box,  A  being  the  "middla." 
Note  that  this  is  entirelv  daetitute  ot  ban, 
which,  of  oonrae,  would  be  in  Sia  wayofuT 
pattern.  But  the  sand  in  that,  being  tw- 
oontained,  has,  nevertheleas,  to  bo  oairisdlT 
some  means.  This  is  done  by  iuktis  (k  rw* 
and  lifters.  Note  the  intmnal  flanp> 
oast  around  the  middle  part,  whi<^  uiw 
cast  in  the  top  "mi  bottom  flasks.  XJpoih 
this  flange  square  rods  ot  wroo^t  iioik 
(Fig.  14,  B)  are  laid  previous  to  rammup 
up  the  sand  around  the  pattern.  "^^"^^ 
arranged  in  relation  to  the  pattern,  denoted  ^ 
the  dotted  outline  in  the  figure,  being  laid  u 
as  close  oootigaity  to  it  as  t™*"**^..,^ 
assist  farther  in  sus^ining  the  sand,  liftsr^ 
like  those  in  Fig.  3  an  laid  up  "^P"" ."!??' 
fooKiny  t'n  o  liomw  poiviibn  from  we  rods  B  to 
the  inside  of  the  fiaek.  Thitf  is  the  bestsnp' 
port  that  is  poanble  in  a  middle  part;  sod 
although  the  rods  and  lifters  are  bnugu 
very  cloee  to  the  [Wttem.  the  falling  oat  ol 
the  sand  from  a  middle  is  much  more  com- 
mon than  its  falling  out  from  a  top  P*". 

Theee  ate  typical  boxes;  but  tosj  «* 
capable  ot  very  extensive  modificaboni  w 
smt  many  kinds  ot  work.  To  notioB  uia» 
in  detail  would  occupy  too  much  space,  inH 
would  be  qnite  uncalled  for  inthisparticuijr 
article.  I  wiU,  instead,  hastenontomaalwo 
some  fundamental  modificatiouB. 
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Fnq^ently  there  are  skeletons  within 
akeletooB.  Thui  drawbacks  are  often  lued 
within  Soaks,  juat  as  well  as  ia  the  foond^ 
floor.  The;^  ■^''^  employed  in  cases  when  it 
mold  be  imposmble,  oi  ver^  difBcolt,  to 
to  make  use  of  a  aeparate  middle  part,  and 


wLare,  if  praoticable,  it  would  not  be  eo 
wrrenient  for  gettiiijg  at  the  mould  for 
Banding  up  and  olaokinK- 

Thus,  the  Bpaoes  uxdemeath  the  feet  of 
ume  cylinders  are  better  removed  and 
mgoded  an  while  apon  drawback  platee  than 
tbsy  oould  be  if  carried  in  a  separate  box 
pit 

Again,  m  the  cue  ol  work  moulded  in 
luge  Sasks,  the  labour  of  making  a  large 
joint  'and  ramming  up  a  whole  box  full  ol 
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Band  is  often  eaved  hj  using  a  kind  of  plate, 
sot  exactlj  a  drawback,  but  one  that  fulfils 
•  similar  purpose.  It  often  bappena  tiiat 
one  flange  stands  in  such  a  position  as  to 
ESMssitBte  a  joint.  Thus  in  a  berel  wheel 
lut  with  a  half  shroud,  the  trouble  and  risk 
et  onng  a  middle  part  to  carry  the  zone  of 
«nd  formed  by  the  OTerhangingshroudingie 
•Toided  by  carrying  that  narrow  zone  upon 
a  cast-iron  ring,  rammed  upon  the  j'omt- 
fue,  and  parted  ofl  with  parting  sand. 
Again,  when  a  oiroular  flange  and  branch, 


A,  stands  out  from  the  side  of  a  pattern,  as 
u  Kg.  15,  and  with  a  foot,  B,  above,  it  is 
OMMwry  that  the  upper  sand  at  C  be  lifted 
jwy  after  the  removal  of  the  loose  flange  B 
More  the  branch  A  can  be  taken  from  the 
"wold.  Then  a  skeleton  lift,  or  "grid,"  ia 
■Mde,  consisting  of  two  eaat-irou  pUtes,  D, 
WMiacted  with  the  curved  rod  or  rods,  E, 
TOiing  over  the  branch.  The  plates  are  also 
gWlied  with  eyee,  F,  for  Lifting  them  by. 
B|s^ng  joint  faces  are  made  and  strewn 
*iw  pwtmg  sand,  as  explained  in  connection 
^  Pig-  0.  The  sand  is  rammed  upon 
"•grid  and  agamst  the  sloping  joint-faces 
""iptothe  top  joint -face.    The  remainder 


JOINT    FACE  _ 


of  the  mould  is  finished  and  the  grid  lifted, 
and  the  branch  withdrawn. 

This  form  of  lift,  varionsly  modified,  is 
largely  used  in  many  kinds  of  work.  Thus 
it  is  no  uncommon  thing  to  use  it  in  a  middle 
or  bottom  part,  ar  open  top,  in  place  of  fixed 
bars.  In  jobbing  work  it  often  happens  that 
a  large  pattern  in  wood  or  loam  hoe  to  be 
moulded  for  whioha  suitable  fiask  with  suit- 
able bars  cannot  be  found,  and  for  which  it 
would  not  pay  to  make  a  special  fiaak.  Then 
a  suitable  top  part  is  improvised  by  makini 
a  rough  skeleton  of  plat«H  and  riba.  to  arc] 
over  tke  top  of  the  pattern.  Fig.  16  shows 
Buoh  a  device  euitaole  to  a  targe  pipe,  air 
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I  a  maimer  that  the  under  Uyera  are  conatuttlv 
and  psnijtently  increaiing  and  growiog,  with 
the  natural  consequence  that  ths  nj^et  layer, 
which  does  not  grow  and  increase,  is,  as  it 
were,  piuhed  oS.  We  have  a  proof  of  this 
in  oar  daily  life,  and  occasional  rough  skin, 
which  in  t^lity  is  nothing  more  than  Nstore 
throwing  oS  the  cells  which  have  liecome  valae- 
leu  to  her.  Epithelial  oeUs  are  Ducleated.  II  will 
be  obHrvsd  in  stadyin^  the  epithelial  cells  that 
there  appears  to  be  a  httle  ekin  between  them, 
Thia  during  life  ia  semi-fluid,  hnt  after  death 


Teasel,  or  similar  casting.  There  are  two 
Large  plates,  A,  oast  to  lay  upon  the  joint- 
face  01  the  mould  and  alongsiae  the  pattern, 
and  these  are  connected  witn  arched  ribs,  B, 
of  wroueht  iron,  cast  into  the  tdates,  and  Uiey 
are  lifted  with  the  eyes  0.  These  eyes  are 
secured  with  rods  or  screws  to  the  fiat  bars 
of  the  top  flask,  so  that  for  the  time  they 
form  an  integral  portion  of  it,  and  they  are 
lifted  with  it. 

These  types  bring  us  by  an  easv  transitiou 
to  the  grids  proper  that  are  wholly  inclosed 
by  the  sand — our  endo-skeletons.  The  con- 
sideration of  these  will  occupy  a  future  p^r. 


PRACTICAL    KICROSCOPT    POB 

8TnDXNTB.-X. 
By  FaiDEaicE  Datis,  B.Sc. 

TN  onr  last  chapter  we  dwelt  principally  upon 
L  the  Amoiba  and  the  microscopicu  chancter 
of  the  blood.  We  will  now  exomios  aome  of  the 
simpler  forms  and  modifications  at  the  cells 
tonnd  in  the  human  body,  and  the  tiasoes  which 
Q  to  form. 

human  body  may  be  coomdered  to  be  one 
H  of  simple  cells,  modified  in  some 

.  an  extent  that  the  cellular  character 

becomea  extinct ;  whilrt  in  other  CSMS,  even  in 
advanced  lite,  the  cellular  atructnre  is  retained. 
The  umpleat  form  of  animal  tiitue  is  epithelium. 
It  eiiata  in  aeTeral  forms —namely,  sqoamODS, 
columosr  or  cylindrical,  ciliated,  and  apheroidal. 
Epithelium,  then,  conaiats  of  a  nomhw  of  cella 
placed  one  upon  anothar  and  aide  by  aide  in  auch 


coagulates  and  fonoa  a  thin,  akinny  layer;  it  is 
termed  "intentitial  subaUoce,"  and  acts  sa  a 
cement  for  holding  the  cells  together  to  form 
tiasae.  The  squamous  variety  are  those  which 
become  flattened,  and  as  they  heroiDe  pushed  to 
the  surface  form  scales,  and  are  abed  in  the 
ordinary  manner.  If  we  take  a  hone  or  paper 
knife,  and  sriape  the  inside  of  the  lip  or  back 
put  of  the  tongoe,  we  ahall  remove  from  the 
mucous  memhrane  a  number  of  these  cells,  which, 
if  placed  upon  a  slip  and  eisnuiied  under  the  ILa. 
power  with  a  drop  of  water,  we  ehall  aheerre  ths 
formation  of  the  squamous  cella  to  advantaga.  We 
can,  however,  if  preferred,  etain  the  nuclei  of  the 
cella  by  permitting  a  little  magenta  solution  to 
run  under  the  cover  glasa.  Columnar  epithelium 
is  that  in  which  each  oell  takes  the  form 
of  a  column,  and  arranging  themselTea  aide 
by  ude  have  the  appearance  of  s  series  of 
columns.  This  fonn  may  be  aeen  by  catting  a 
very  thin  section  from  the  intestine,  the  puts 


the  lunn — i.e  . 
tnbolss  of  the  kidneys. 

Ciliated  epithelium  ia  reelly  very  wonderfoL 
It  would  appear  as  if  every  oell  were  provided 
with  a  largo  number  of  hsir-liks  proccases,  termed 
cilia,  in  certain  parts  of  the  body — to  wit,  the 
trachea,  the  insiile  of  the  nose,  and  other  parts — 
this  form  is  very  plentiful.  During  life  these 
little  hairs  are  oouataotly  .vihratins ;  or,  rather, 
bending  first  one  way,  then  the  ot£er,  at  a  most 
rapid  rate ;  so  much  >o,  that  when  placed  upon  a 
ilip,  and  Bxamined   in   a    solation   of   salt,  the 
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cvnreDt  prodnoed  hy  the  dlia  is  apparent ;  batlhe 
ciUa  themaelTes  caxmot  be  Men  after  a  time ; 
liowever,  as  the  cells  die  the  dlia  ^^radoally  be- 
come less  and  leas  active,  until  their  motion  can 
be  distinctly  obserred.  The  Jin.  objective  shoold 
be  used  for  the  purpose. 

Any  student  desiring  a  little  research  work 
would  do  well  to  ascertain  the  actual  cause  of 
motion  in  these  dlia,  whether  moscolar  or  not 
If  the  stadent  cannot  obtain  ciliated  epitheliiun 
from  the  homan  snbiect,  he  can  always  obtain  a 
frog,  from  which,  by  scraping  Uie  roof  of  its 
month,  he  will  get  plenty  of  cUiated  epithdiom. 
Many  of  the  mollosca  are  also  provided  with 
ciliated  epithelinm — for  instance,  the  pallium  and 
lamella  m  the  oyster  or  mussel,  snd  from  the 
gills  of  the  crayfish  or  lobster.  These  dlia  are 
ci  ^mJb  interest,  and  should  be  thoroughly 
studied. 

Spheroidal  epithelium  is  that  in  which  the 
odls  have  neither  beoome  compressed,  as  in  the 
squamous,  nor  elongated,  as  the  columnal,  but 
retain  their  globular  form.  This  variety  maybe 
found  in  the  gastric  glands  of  the  stomach.  The 
method  is  to  cut  a  portion,  and,  after  having 
hardened  it  by  soaki^  in  spirits  or  solution  of 
chromic  acid,  imbed  it  in  wax,  as  described  lor 
the  botanical  student,  and  cut  bv  means  of  a  razor 
a  very  thin  section  perpendicularly  to  the  sub- 
stanoe  itself.  The  razor  should  be  kept  moist  with 
spirit  whilst  cutting  the  sedtion,  as  it  renders 
tjie  motion  smoother,  and  a  better  and  thinner 
section  results.  The  section  mav  be  then  floated 
from  the  razor  by  dipping  the  blade  into  a  vessel 
containing  water—a  very  shallow  dish  is  the  best, 
similar  to  an  evaporating  dish.  The  water  may 
then  be  poured  off,  leaving  the  section  in  the 
vesseL   llien  pour  upon  it  some  carmine  solution. 


Squamous  Epithelium. 


and  after  covering  with  a  watch-glass  or  other 
covering  permit  to  remain  for  about  36  hours. 
When  the  section  appears  to  be  sufficiently 
stained  |K>ur  off  the  excess  of  solution.  Wash 
the  section  in  water,  then  in  glycerine  and  water, 
and  finally  place  the  section  in  pure  glycerine 
for  about  twelve  hours,  and  mount  m  the  ordinary 
manner. 

A  portion  of  the  stomach  treated  in  this  way 
forms  a  most  instructive  slide,  the  gastric  glanjs 
exhibiting  upon  the  inside  the  globular  epithe- 
lium, and  the  cylindrical  formations  of  their 
tubes. 

The  solution  of  chromic  add  suitable  for  the 
purpose  described  [above  may  be  made  by  dis- 
solving one  part  &^  wdght  of  chromic  add  to 
three  hundred  and  ninety-nine  parts  by  weight  of 
distilled  water.  Another  chromic  solution,  used 
prindpally  f or  nerve  tissues,  is  composed  of 
chromio  acid,  bichromate  of  potash,  and  water ; 
to  every  five  hundred  and  ninety-seven  parts  of 
the  water  add  two  jparts  of  the  second  and  one 
part  of  the  first  ingredients.  In  hardening 
tissues,  however,  spirit  of  wine  is' very  largely 
employed,  and  acts  satisfactorily  in  most  cases  ; 
it  has  the  advantage  of  being  more  penetrating 
than  the  chromic  solutions,  and  consequently 
occupies  less  time  in  operating. 

For  the  carmine  or  Beale*s  solution,  dissolve 
five  grains  of  carmine  in  about  twenty  drops  of 
solution  of  ammonia ;  add  about  one  fluid  ounce 
of  distilled  water,  filter  through  ordinary  filter- 
ing paper,  and  add  one  fiuid  ounce  of  pure 
glycerine  and  two  fiuid  drachms  of  spirit  of 
wme ;  leave  the  stopper  out  of  the  bottle  which 
contains  this  solution  until  the  odour  of  ammonia 
is  absent. 

Carmine  solution  for  nerve  tissue  is  prepared 
in  a  little  different  manner>-iu  fact,  it  is  much 
stronger ;  it  consists  of  five  grains  of  pure  car- 
mine dissolved  in  three  hundred  grains  of  strong 
solution  of  ammonia  (sp.gr.  -880),  to  which  may 
be  added  fifty  grainA  of  pure  glycerine. 

These  solutions  are  much  employed  in  micro- 
scopy, the  latter  chiefly  for  staining  sections  of 
the  brain  or  spinal  cord,  medulla  oblongata,  &c. 


CHEinSTRT  FOE  STUBBHTS.— lY. 

By  JoHX  Mills. 
Author  of  "Alternative  Elementary  Chemistry,'*  &c 

Four  last  artide  we  dealt  with  a  series  of 
graphic  experiments,  from  which  we  were 
enabled  to  draw  certain  inferences  relating  to 
the  atmosphere  that  should  be  kept  in  view  1^ 
the  reader  in  pursuing  the  study  of  chemistry 
still  further;  and  it  would,  therefore,  be  an 
advantage  if  the  student  took  a  retrospective 
view  of  what  has  already  been  said  about  <'  The 
air  we  breathe  "  before  perusing  what  follows. 
Assuming  that  due  attention  hiui  been  paid  to 
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the  hint  just  given,  we  will  proceed  to  investi- 
gate the  nature  of  ttie  atmospheric  envelope  more 
minutdy.  . 

Oompoaition  of  the  Air. 

The  word  ** analysis'*  is  of  frequent  occur- 
rence in  chemical  literature,  and  it  is  used  to 
denote  the  separation,  or  splitting  up,  of  a  com- 
plex body  into  its  component  partis.  It  is  by  the 
process  of  analysis  that  we  snail  indicate  to  the 
reader  how  a  knowledge  of  the  chemical  nature 
of  the  air  has  been  acquired.  Until  the  early 
part  of  the  17th  century  air  was  regarded  as  a 
simple  substance,  akin  in  character  to  fire,  and 
the  philosophers  of  that  period  imaged  that  it 
was  capable  of  entering  into  combination  with 
other  bodies.  For  example,  it  was  known  that 
metals,  such  as  lead,  copper,  and  iron,  became 
calcined  or  oxidised,  and,  at  the  same  time, 
increased  in  wdght,  when  heated  in  air.  This 
augmentation  of  the  weight  of  the  substance 
trmted  was  oonmdered  to  be  due  to  the  air  having 
united  bodily  with  the  metal.  A  simple  experi- 
ment will  do  a  great  deal  towards  convincing  us 
that  these  notions  were  unsound,  and  will  serve 
to  diow  that  sdence  is  always  plain  and  easy  if 
if  we  proceed  carefully  step  by  step,  and 
patiently  gn^ple  with  each  knotty  point  as 
occadon  requires. 

Fhoephoros,  which  is  a  substance  obtained 
from  bones,  readily  takes  fire  in  air,  and  during 
the  combustion  it  becomes  oxidised,  just  as  iron 
or  copper  does  on  being  heated  to  redness.  Each 
experiment  that  we  pexiorm  is  a  sort  of  question 
put  to  the  body   under  examination,    and  the 
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answer  is  given  by  means  of  the  phenomenon  or 
change  observed.     Place  a  small  piece  of  phos- 

E horns  in  an  evaporating  dish,  and  float  the 
itter  in  a  basin  of  water ;  heat  a  glass  rod  in  a 
spirit  flame,  touch  the  phosphorus  with  the  glass 
rod,  and  then  cover  the  dish  with  a  bell-jar, 
Fig.  25.  After  the  combustion  is  complete,  the 
water  will  rise  in  the  jar  to  the  extent  of  one- 
flfth  its  volume. 


Air  Oonaiats  mainly  of  Two  Gases,  Oxygen 

and  Kltrogen. 

We  may  repeat  the  above  exjierimeni  as  often 
as  we  like,  and  still  the  result  will  always  be  the 
same — ^viz.,  a  shrinking  of  the  confined  air  to 
four-fifths  of  what  it  was  originally.  Why  is 
this?  Does  the  gas  remaining  in  the  bdl-jar 
differ  in  any  way  mnm  atmospheric  air?  Theie 
are  questions  whidi  will  readily  suggest  them- 
sdves.  Now  light  a  short  piece  of  candle,  twist 
a  bit  of  wire  around  it  to  serve  as  a  hdder, 
Hg.  26,  take  out  the  stopper  from  the  bell-isr, 
and  lower  the  burning  candle  into  the  reeidusl 
gas:  the  flame  is  at  oooe  extinguished.  A 
lighted  match,  ignited  sulphur,  or  a  jet  of  burn- 
ing coal-gas  aU  refuse  to  bum  when  similarly 
lowered  into  the  bdl- jar. 

PLunly,  we  have  obtiuned  a  ^aa  from  the  air 
which,  unlike  air  itself,  is  what  is  termed  a  jms- 
tupporter  qf  ecmbustian.  This  gas  is  nitroffm,  a 
very  inert  body — ^that  is,  remarkably  inactive; 
thus,  it  does  not  easily  combine  chemically  with 
any  other  substance ;  it  is  without  colour,  taste, 
or  smell,  and  will  not  bum;  the  combuBtton 
of  the  phosphorus,  therefbre,  must  have  been 
sustained  by  something  else  than  nitrogen. ,  In 
retJitjf  the  flame  was  due  to  the  combination  of 
the  ]^osphorus  with  another  gas,  oxygen^  which 
exists  in  the  air,  a  white  doud  of  oxide  of  phot' 
phorue  being  the  result,  and  this  oxide^  having  a 
powerful  affinity  for  water,  rapidly  di6iM>lves. 

Oxide  of  phosphorus  may  be  made,  and  its 
deliquescent  (tendency  to  melt  or  liquefy)  nature 
shown  as  follows : — rut  a  chip  of  phosphorus  m 
a  dish  as  before,  place  the  dish  on  a  dry  plate  or 
tQe,  touch  the  i^osphorus  with  a  hot  glass  rod, 
and  then  cover  the  dish  with  a  bell- jar.  Fig.  27, 
taking  care  to  tilt  one  nde  of  the  iar  from  time 
to  time  as  the  combustion  proceeds,  so  that  the 
aocessof  oxygen  may  be  free  and  uninterrupted. 
A  white  snow-like  powder  will  form,  which  is  the 
oxide  in  question,  but  it  soon  disappears  and 
forms  with  the  moisture  of  the  tdrpkotphoric  add. 


We  have  already  stated  that  octygen  is  contsined 
in  the  air,  and   it  will,  therciore,  serve  our 
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purpose  best  at  this  point  to  learn  something 
about  the  gas,  because  we  diall  then  be  better 
able  to  appreciate  what  will  have  to  be  sdyanced 
later  on.  Grind  some  potaetic  chlorate  to  powder 
with  a  pestle  and  mortar,  Fig.  28,  and  afterwards 
mix  a  little  black  oxide  qf  manganeee  with  the 
chlorate ;  put  the  mixture  in  a  teat-tube  pro- 
vided with  a  cork  and  delivery  tube,  and 
supported  by  the  clamp  of  a  retort  st^d,  as 
shown  in  Fig.  29.  After  heating  some  time  by 
means  of  a  spirit  lamp,  as  indicated,  a  gas 
will  be  fredy  evolved,  and  may  be  colledbed 
in  a  gas  jar  previoudy  fllled  with  water,  and 
placed  mouth  downwards  over  one  of  the  aper- 
tures in  the  shelf  ;  the  fp&  is  oxygen.  Oxygen 
may  be  obtained  by  heating  the  potaasio  chlorate 
alone,  but  the  gas  is  liberated  at  a  much  lower 
temperature  when  the  oxide  of  manganese  is 
used,  although  the  latter  suffers  no  chan^. 
Several  gas  jars  or  botUes  may  be  filled  with 
oxygen  in  the  way  explained,  and  these  ahodd 
then  be  sealed  by  means  of  greased  plates  until 
wanted  for  use. 

Basten  a  bit  of  charcoal  to  one  end  of  a  piece 
of  wire,  and  flx  the  other  end  of  the  wire  in  a 
cork  of  a  suitable  dze  to  admit  of  its  bemflr 
adapted  to  the  neck  of  one  of  the  bottles  filled 
with  oxygen,  Fig.  30;  kindle  the  diarcoal  in  the 
flame  ox  a  spirit  lamp,  and  then  introduce  it  into 
the  gas.  A  vivid  combustion  takes  place  and 
carbon  dioxide  is  formed,  which  will  turn  lime* 
water  milky,  when  the  Utter  is  poured  into  the 
bottieand  shaken  up  vigoroudy. 

Put  a  piece  of  sulphur  (JBrimetone)  in  a  de* 
fla«rating  spoon,  heat  the  latter  in  a  spirit  flams 
till  the  sul]^ur  takes  fire,  and  then  lower  into  a 
jar  of  oxygen.  Fig.  31.  The  sulphur  will  be 
found  to  bum  with  a  beautiful  blue  fiame^  and  % 
gas  is  formed  which  has  a  very  irritating  odour, 
and  it  likewise  turns  blue  litmus  paper  red ;  th9 
new  gas  is  tulphur  dioxide. 
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Ji  vrVl  1)0  aeon  that  hy  the  combiutloxL  of 
cfaaiooal  and  Bulphor  in  oxygen  we  have  ob* 
ftiinod  two  very  different  bodies.  Both  are 
coloorless  gases,  one  being  without  smell,  while 
Uis  other  has  a  pungent  odonr,  and  yet  they  are 
both  entirely  unlike  either  air  or  oxygen,  and 
poflsess  properties  which  lare  charactenatio— that 
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IB,  sach  as  enable  ns  to  distinguish  them  from 
«vwy  other  substance.  If  some  solution  of  blue 
Utmus  be  poured  into  the  vessds  oontaining  the 
sew  bodies  it  will  be  changed  to  a  red  colour. 
On  the  other  hand,  if  sodium  be  bomt  in  a  jar 
of  oxygen,  it  is  conreited  into  a  white  mass, 
irtuoh  readily  dissolye*  In  water,  and  the  sdu- 
tion  so  obtained  turns  red  test-paper  blue. 

Oxygen  itself  is  colourless  and  inyi^le,  pos- 
Mflsing  neither  taste  nor  sm^.  Unli&e  nitrogen, 
iioweyer,  it  supports  the  burning  of  a  lighted 
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matcb,  taper,  or  other  combustible  body,  the 
ilame  bdng  far  more  fierce  than  in  air.  A 
flowing  splinter  of  wood,  when  introduced  into 
tiie  gas,  at    once  re-ignites,  because  the  inert 

SI,  nitrogen,  contained  in  air,  is  not  present  to 
ate  the  flame-feeding  action  ol  oxygen. 
Phosphorus  bums  with  a  dazzling  light  in 
oxygen,  and  the  same  is  the  case  with  shreds  of 
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vao4ml  tipped  with  sulphur^  while  iron  wire 
^  be  made  to  bum  so  as  to  give  off  pretty 
Mw  Buirks  or  scintillations.  In  fact,  all  bodies 
Jnchbum  in  air  bum  with  increased  brilliancy 
no^gen.  ^ 

&^njA  a  piece  of  fine  iron  wire  round  a  glass 
or  a  pwcil,  so  as  to  give  the  wire  a  spiral 
t;  fix  the  upper  end  of  the  wire  into  a  cork, 


and  attach  a  bit  of  matchwood,  or  a  piece  of 
tinder,  to  the  lower  end.  Kindle  the  wood  or 
tinder,  and  then  adjust  the  cork  into  the  neck  of 
a  bottle  filled  with  oxygen.  Fig.  32.  The  burn- 
ing material  heats  the  iron  to  redness,  so  that 
the  latter  is  enabled  to  combine  with  the  oxygen 
and  bums  brilliantly,  throwing  out  sparks.    The 
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oxidised  iron  melts  and  falls  in  globules  to  the 
bottom  of  the  bottle,  which  should  contain  a 
little  water. 

We  have  now  acquired  sufficient  knowledge  of 
the  character  of  oxygen  to  enable  us  to  return 
with  advantage  to  a  further  consideration  of  the 
confined  portion  of  air  we  were  experimenting 
upon  at  the  commencement  of  this  lesson.  Let 
us  try,  then,  what  the  effect  will  be  if  we  mix  some 
oxygen  with  the  nitrogen  obtained  by  burning 
phosphorus  under  the  bell -jar.  The  arrangement 
shown  in  Fig.  33  will  do  for  this  purpose.  The 
delivery  tube  of  our  oxygon  lupparatus  dips  into 
the  water  in  the  glass  dish,  anduie  end  is  bent  so 
that  the  evolved  gas  may  pass  into  the  bell- jar 
until  all  the  water  in  the  latter  is  expelled,  and 
the  confined  air  brought  up  to  its  original  volume. 
C3axe  should  be  taken  to  withdraw  the  delivery 
tube  as  soon  as  the  bell- jar  is  filled,  so  as  to 
prevent  the  water  fiom  rushing  up  the  tube  in 
case  the  evolution  of  gas  ceases. 

^fow  take  out  the  stopper  from  the  bell-jar, 
introduce  a  burning  match  or  a  lighted  taper, 
and  see  what  happens ;  the  flame  is  kept  up  just 
as  in  ordinary  air.^  The  confined  air  is  thus  seen 
to  have  recovered  its  original  power  of  supporting 
combustion.  There  can  be  no  doubt,  therefore, 
that  oxygen  was  removed  from  the  air,  in  the  first 
instance,  by  the  burning  phosphorus,  that  oxygen 
is  thejlame'/eeditiff  substance,  and  that  nitrogen 
serves  merely  to  modify  the  otherwise  too  violent 
action  of  oxygen. 

Bough  Analysis  of  Air. 

Phosphorus  bums  slowly  in  air,  even  at 
ordinary  temperatures,  and  we  may  make  use  of 
this&ctto  effect  a  ready,  though  rough  or  approxi- 
mate, analysis  of  air.  Fasten  a  small  piece  of 
phosphorus  on  the  end  of  a  wire,  and  introduce 
the  wire  into  a  test-tube  graduated  into  five  equal 
parts,  Fig.  34.  Invert  the  test-tube  in  a  tumbler 
of  water,  so  that  the  water  in  the  tube  and 
tumbler  is  level  with  the  zero  on  the  graduated 
scale.  In  about  half  an  hour  the  liquid  will 
have  risen  through  one  of  the  divisions  of  the 
scale,  due  to  the  absorption  of  oxygen.  The  ex- 
periment leads  us  to  the  conclusion  that  one-fifth 
of  the  air  consists  of  oxygen,  and  that  the  re- 
maining four-fifths  are  due  to  nitrogen.  By  ex- 
periments such  as  we  have  here  described,  the 
chemist  has  been  enabled  to  determine  the  com- 
position of  the  air  we  breathe. 

(To  b0  continued,) 


THE    CYCLOSTAT. 

THE  various  processes  eommonly  employed  for 
the  observation  of  bodies  in  motion  (inter- 
mittent light  or  vision)  greatly  fatigue  the  observer, 
and,  as  a  general  thiog,  give  only  images  that  are 
difficult  to  examine.  We  are  goug  to  show  how 
Prof.  Maro  Thury,  upon  making  reseuches  in  a 
new  direction,  has  succeeded  in  constructing  an 
apparatus  that  pexxoits  of  the  conttnuous  observa- 
tion of  a  body  having  a  rapid  rotary  motiCn.  The 
principle  of  the  method  is  of  extreme  simplicity. 
Let  us  oontider  (Fig.  1)  a  mirror,  AB,  reflecting  an 
object,  CD.  and  revolving  around  it:  when  the 
mirror  will  have  made  a  haif-revolution,  the  image, 
CD',  of  the  object  will  have  made  an  entire  one. 
The  figure  represents  three  successive  positions  of 
the  mirror,  distant  by  an  eighth  of  a  revolution. 


The  stmoture  of  the  image  shows  that  it  has  made 
a  quarter-revolution  in  an  opposite  direction  in  each 
of  its  positions.  But  if  (F%.  2)  the  body  itself  has 
revolved  in  the  same  direction  with  an  angpUar 
velocity  double  that  of  the  mirror,  its  image  will 
have  aeecribed  a  cirde  in  remaining  constantly 
parallel  with  itself.  The  image  will  be  just  as  in- 
sensible as  the  object  itself ;  but  it  is  very  easy  to 
bring  it  back  to  a  state  of  rest.  Let  us  suppose 
(Fig.  3  a)  the  observer  placed  at  O,  the  re- 
volving object  at  T,  the  axis  of  rotation  being 
this  time  the  line  O  F.  Let  us  place  a  mixxor  at 
A  B,  and  cause  it  to  revolve  around  the  same  axis ; 
but,  instead  of  looking  at  the  image  directly  in  the 
mirror,  let  us  receive  it,  before  and  after  its  reflec- 
tion upon  A  B,  upon  two  minors,  0  D  and  D  E, 
inclined  30^  upon  the  axis  of  rotation  of  the  system; 
the  image,  instead  of  being  observed  directly  in  the 
mirror  A  B,  will  always  be  seen  in  the  axis  O  F, 
and  will  consequently  appear  immovable.  The 
same  result  may  be  obtained  (Fig,  3  ^)  with  a  rect- 
angular isosceles  prism  whose  face,  A  B,  serves  as  a 
mirror,  while  the  faces  AP  and  BD  break  the 
ray— the  first  deflecting  it  from  the  axis  to  throw  it 
on  the  mirror,  and  the  second  throwing  it  back  to 
the  axis  of  rotation,  which  is  at  the  same  time  the 
line  of  direetion  of  the  sight. 

The  principle  of  the  instrument,  then,  consists  in 
causing  the  revolution,  around  the  axis  of  rotation 
of  the  object  to  be  observed,  of  a  mirror  parallel 
with  such  axis,  and  in  observing  it  in  the  axis  itself 
after  sending  ttie  image  to  it  by  two  reflections  or 
two  refraotionB.  In  reality,  the  entire  instrument 
is  contained  in  the  small  prism  above,  properly 
mounted  upon  a  wheel  that  may  be  molved  at 
will,  and,  in  this  form,  it  may  serve,  for  example, 
to  determine  the  rotary  velocity  of  an  inacceyible 
axis.    For  this  it  will  suffice  to  modify  its  velocity 


Fias.  1,  2f  and  3.— Diagrams  Explanatory  of  tha 
Principle  of  the  Gydostat.  <  ^ 


until  the  axis  appears  to  be  at  rest,  and  to  a])ply  the 
revolution  counter  to  the  wheel  upon  which  ^bn 
prism  is  mounted,  or  to  another  wheel  oofitrolling 
the  mechanism.  * 

Bat  M.  Thury  has  constructed  a  completer  appa- 
ratus, the  **oycIostat  "  (Fig.  4),  which,  opposite  the 
prism,  has  a  second  plal^,  whose  actuating  wheel  i« 
mounted  upon  the  same  axis  as  the  first,  the  gear- 
ing being  so  calculated  that  the  prism  shall  revolve 
with  twice  less  velocity  than  the  second  plate.;  This 
latter,  observed  through  the  prism,  will  be  always 
seen  at  rest,  and  be  able  to  serve  as  a  support  for 
the  object  that  it  is  desired  to  examine. 

The  applications  are  multitudinous.  In  the  first 
place,  in  certain  difficult  cases,  it  may  serve  for  the 
observation  of  a  swinging  thennometer,  which  is 
then  read  daring  its  motion.  Then  it  may  be 
employed  for  the  continuous  observation  of  a  body 
suunitted  to  centrifugal  force.  Apropos  of  this, 
we  desire  to  add  a  few  words.  Most  of  the  forces 
at  our  disposal,  applied  to  a  body,  are  transmitted 
from  molecule  to  molecule,  and  produce  tension, 
crushing,  &o.  Qravitr  and  magnetic  attraotion 
form  an  exception ;  tneir  point  of  application  is 
found  in  s^  molecules  of  the  body,  ana  they  pro- 
duce pressures  and  slidings  of  a  peculiar  kind.  But 
these  forces  are  of  a  very  limited  magnitude ;  but 
it  might  nevertheless  be  of  great  interest  to  amplify 
them  in  a  strong  measure.  Let  us,  for  exai|>i»le, 
suppose  that  a  magician  has  found  a  means  of  iik- 
crearing  the  intensity  of  ^vity  tenfold  in  his 
laboratory.  All  the  conditions  of  life  would  ha 
modified  to  the  extent  of  being  unrecognisable. 
A  living  being  bom  in  this  space  would  remain 
small  and  squat.  All  objects  would  be  stocky,  and 
be  spread  out  in  width  or  else  be  shattered,  v  isei4 
or  semi-solid  bodies,  such  as  pitch,  would  rapidly 
spread  out  and  take  on  a  surface  as  plane  ana 
smooth  as  water  under  the  conditions  of  grarity 
upon  the  earth.  On  still  farther  increasing 
the  gravity,  we  would  see  the  soft  metals  behaving 
in  the  same  way,  and  lead,  copper,  and  silver  would 
in  turn  fiow  away.  These  meta  s,  in  fact,  are  per- 
fectly moulded  under  a  strong  pressure,  just  likjS 
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DKiiiiig  tn  tdaqnata  BttimotiTa  foree  to  act  opoa  th« 
ndttanlM  of  matal*  th*;  wDl  b«  pUoed  nndsr  doh- 
dldmu  uialogoii*  to  those  to  wbich  thej  an  nib- 
mittad  in  rtrang  ptawni,  or  in  the  milli  tlut  MTra 
for  oofailag  tnouy.    Tha  tolo  «US«mM  ooiuiitB  in 

"--'- -**£«t  the  action  of  gnTityiilnfiiL"-' 

■ltd  ininT,  from  a  phydcal  ■ 

i  of  (he  pnm  or  coining  mill. 

Lpla  ooniidantioni,  wa    thu 


to  both  the  Qmt  and  Podal  depwtmenta.    Bat 

this  whirlwind  will  not  blow  me  awaj  (nm  the 

Bim  (tand  I  bara  bean  indncad  to  take  in  thii 

"ti;  and  I  do  not  t«M  tbat  I  ahall  loiw  remain 

ipportad  1»  thlnUng  mnMoian*.    I  lEall  atart 

withuia  Great  Organ)  and  my  nmarki  ihall  be  aa 
''riaf  aa  poiaible.  To  the  European  organiit,  the 
lea  of  (DclDaing  anj  portioa  of  the  Great  Organ  in 
fwdl-boz  amaoki  of  murical  hersi;,  if  it  doei  not 
_Mm  an  abaord  one.  We  aball  aee  how  far  the 
charvB  of  abinrdi^  can  atand  onder  the  light  of 
■oond  reaaoniog  and  common  aenee.  Hers  I  make 
a  aimpla  itateioent,  wbiob  maj  bf  new  to  ;oq,  bat 
whioh  1  aih  jon  to  hear  in  mind  and  think  oat 
logical!;  for  jonnelTee.  It  ii  thii :  Then  ii  ne 
mart  rttun  in  making  any  daparlmmt  of  tit  ergon 
intxpmtiet  and  incariaBly  uniform  in  iti  loiuw, 
Man  Ihtre mmld it  in  dtilining  any  diiition  cf  tht 
0/  tht  Orand  OrtUttra  to  dtlivtr  iti 
-■--  ilrenglh  and  wiiAout  any 


PlO.  4.— The  CyolOitat. 

1.  Q«iunl  yinr  of  the  apparatni.    2.  Section  of 

tiuoonlar  O. 


11  Stokea,  that  oar  idea 

bodies  ii  a  neoeaaary  ooMequenM  of  the  int«o»[^  of 
gMTltf  npon  the  earth.  Upon  a  larger  or  amaller 
planet,  a  eertalD  number  of  aolid  bodies  woald  pan 
to  a  liquid  atate,  or  {DTeteel;.  Let  ni  return  to  the 
cyoloewL  In  default  of  paMtj,  oantaifoAal  foroa 
prw  na  a  tneant  of  realiong  oartain  oondiBODi  that 
we  wonld  find  in  the  laboiutoi;  of  oar  ni-gtntmn. 
Tba  ndoatat  permita  na  to  obeerre  what  it  g<^ft 
on  in  that  laboratory  witbont  anbmitting  onraalTee 
to  fiseae  that  might  oaoee  oa  great  annoranoaL  We 
haTB  hitherto  bewi  oontent  to  pnt  poor  traga  therein 
and  ftnd;  npon  them  the  iBaat  of  the  oentral 
ansmla  ud  petiiAeral  oongeMionprodaoed  on  their 
nganiBnl?  the  nnraitrahied  motion  of  tbellqnidi 
carried  along  by  oentrifngal  foroa.  The  reaolta,  it 
aeemi,  hare  proved  Vny  oarioni,— Za  Nature 


THE  8W£LL  IH  THE  OBGAS.-ni.- 

IEAVE  now  to  enter  upon  the  oonlideratlon  _ 
the  Swell  ■■  applied  to  each  eeparate  depart* 
msnt  of  the  organ.  In  doing  to  I  BhaU  be  ionUiiDg 
npon  all  the  officee  of  the  awell  and  poinlinK  — '■  "~ 


time.  By  way  ol  a  brief  introdaction  to  tUt  *eiy 
Important  brancholmjanbjeot,  I  may  juat  remaiii:, 
alwouf  h  I  hare  no  intention  of  toaohlog,  in  the 
present  Paper,  on  the  tonal  atnioture  of  oie  organ 
and  the  proper  arrangement  of  the  tonal  force* 
in  the  aeTeraf  departmenta  of  the  initnuoent,  that 
I  have  TOry  decided  partonal  viewi  upon  theee 
matton,  •■  perbapa  aoma  of  yon  may  know 
faoB  my  past  wiitinei.  I  entirely  disagree 
with  the  preeent  type  of  anangement— I  may  say 
■teieotyped  atrangament— and  feel  ooaTinoad  npon 
one  aobJeotT-namdy,  that  until  we  agree  or  - 
9  dispoafion  of 
.  ._  —  -„_,  »ety  little  geni 
s  hoped  for  in  the  art  of  organ  c 

I  shall  not,  therefore,  after  tu*  oii 

iement  of  my  disagreement  with  the 
veaaot  and  papular  syttem  of  stop  ^ipointment, 
Airtha;  aUnda  to  the  matter;  to,  in  my  following 
muck*,  I  (ban  speak  ol  the  application  of  the 
*weU>baz,  withont  qwmal  alloaion  to  it*  oontentt 
or  what  m  oontants  should,  In  my  opinion,  be  in 
■Mb  deparbnant  of  the  organ  I  pass  under  reriew. 
Aeeotdmgly,  when  I  apaik  of  the  Great  Organ, 
Otxit  Organ,  Swell  Ort^u,  Solo  Organ,  and  Pedal 

" 1,  you  will  nndentand  that  I  epeak  of  them, 

la  their  atop  appointment  is  oonoemed,  just 
a>  -e  jow  find  them  in  the  best  types  (^  EuTopaan 

Whilst  I  do  not  anticipate  a  itonn  of  opposition  to 


the  propoeal  I  have  to  m 


Onaii,y< 
■obraal 


- ,  my  mind  this  statement  contains  a  perfectly 
logioal  propoeillou ;  and  mrely  ernry  true  mosidan 

' nise  it  the  instant  its  true  beftring  enten 

-^  „. —    In  the  course  of  a  short  oonTeraation  I 

bad  with  your  amiable  and  distinguished  Honoreiy 

Secretary,  after  his  reoant  admirable  disooni**  on 

the  loitrnment*  of  Qm  Modem  Orchestra,  be  mada 

-  most  thoughUol  and  apt  remark  which  I  baTs 

ooh  pUasare  in  paesing  on  to  yon.    He  said  the 

rana  Oroheatia  might  be  oonsidared  a*  the  Snn 

.  the  mnsloal  nniTersa,  wbilst  the  Organ  might 

be  looked  upon  as  the  Moon,  ihinicig  with  torrowtd 

light.     How   I   wiafa  both    organ  •  builder*  and 

organists  would   realise   what  this  terse  remaA 

really  means ;  and  how  mooh  its  Moaptanoe  and  its 

'oglcal  Itiaching  would  benefit  tha  art  of  organ- 

I  remember  Dr.  Turpin  saying  to  me,  a  few 
yean  ago,  that  it  was  grMtly  &  be  r<«rettad  that 
the  organ,  as  a  mnaioal  instroment,  was  so  defioimt 
in  powers  of  expression.  I  agreed  with  him  d 
oonrea ;  bnt  rapUad  that  tiie  organ,  a*  be  knew  it, 
was  a  Tvy  Inexpre*^**  Ins&ament  becansano 
axertloaa  were  made  br  our  conserratiTe  and 
npora-loriog  organ-boildere  to  Improve  it  in 
this  dlraotlon ;  sind  becauee  organists,  as  a  rule, 
were  so  iKDoiant  ol  the  art  ol  organ-boilding 
and  the  iMemal  eoonomy  of  the  instoument,  thM 
they  oould  not  diotate  with  authority  to  thoee 
engaged  in  the  oonstruotion  of  organs,  or  point  ont 
Impnivameat*  in  any  important  dfrectum.  As 
memben   of  tba  College   of  Organists, 

most  pardon   my  •pawiog  plaimy.    Nt    _ 

'tjoioe  more  heartily  than  ayteU  when  onanist* 


>f  lecturee,  and  eo  oondoot 


In  applybig  tba  swell  to  tha  Great  Organ,  it  is 
rith  the  view  of  makiog  it  what  I  Tantnre  to  call 
ozible  rather  than  for  the  pnrpoae  of  imparting 
power*  ol  eipreanon  to  it.  Only  a  very  few  slop* 
suitable  for  the  Gnat  deparUoeut  call  for  ex- 
preedTB  powers.  I  have  used  both  tha  terns 
_fitxiik  and  tiprtuici,  and  it  is  parbapt  advisable 
that  I  should  dearly  define  what  I  mean  by  them. 
When  I  ipetk  of  an  organ  being  jUxiilt,  I  mean 
that  it  is  oqiabls  ol  easy  and  immediate  oontrol,  aa 
far  aa  tha  atrangth  of  tone  of  any  department  or 
portion  of  any  ^partanant  ia  cononned!  at  the  will 
oltte  player.  Under  the  preaant  crude  system  of 
■^  -"h  organ  building,  and  tonal  apportioDment, 

DUB  stops  are  inserted  whioh  have  a  sharply 

defined  and   a   very    resbictad    ose.     Take    all 

the    "  harmonio  -  oarmbarating    stop*,"    ■■    Dr. 

Hopkins    aptly    calls    them,     and    it    will    be 

found,    nndar    the    piesrait    stereotyped    ayston), 

that  thn  are  only  otable  in  full  effects,  or  when 

all  the  iimndation<work  ia  drawn.    For  Instance  a 

Great  Organ    Hiitnre—you   woald  only  draw  it 

hen  or  sfter  all  tha  stops  of  the  dapaxtment  bdow 

are  drawn.  T^iisiswbatit  meant  by  thedirection 

foU  to  Uiitnree."    Now,  I  maintain  that  this 

; — perh^)B  the  only 

1  Morgan  '-—■'"  - 


the  old-world  ^stam  c3  organ  buitdliig~i 


g  stops.  The 
Snpar-Octai 
irthlnk 


nave,  and 
f  anAying 
'hidi  there 


are  stopa  whose  dm  ..  _  __ 
which  oannot  be  drawn  unices  eveiything  related 
to  tham  ia  aJso  drawn.  Whan  a  department  is  made 
JUxibU,  the  gaoaral  utflitT  of  its  stops  is  greatly 
increased,  and  both  tha  Mutation  and  Oompound 
atopa  oan  ha  drawn  with  even  a  single  IJniaou. 

When  I  speak  of  en  Organ  bamg  ezpratuit,  I 
mean  that  eaoh  and  evaty  one  of  Its  departments 
are  partially  or  wholly  capable  of  eracemh  and 
diminiundo  effects,  and,  under  oartain  conditiona, 
of  good  tforcimdo  effaeta  also.  I  hope  I  have  made 
myself  dear  ae  regards  the  distinction  I  make 
batweeo  the  ttaatjlixiili  and  txprttKt. 


I  said  that  in  mlyin^  the  nrell  to  Iht  Onet 
Organ,  it  is  with  the  view  ol  mskiM  it  fitiiUa 
mttieT  than  expressive.  Such  bring  the  cue,  1 
advooata  tha  encloaore  in  the  sveU-bcix  cl  ody 
such  stops  aa  oall  for  oonliol  and  "■Hifli'iliiin  sf 
atreugth  ot  tone.  The  Double  stoo,  wbatavsr 
it  may  he,  the  diapasons,  pobably  all  the  Uainaa, 
with  the  exoepUon  of  reads,  and  tha  duel  Ootavs^ 
should  not  M  incloeed ;  bat  tha  other  OctarM, 
Sapar-Ootavee.  all  the  Mutation  etops  end  ICi- 
turas,  and  ths  Bead  atop*,  should  most  cettaidyln 
plaoad  in  a  awall-box.  This  box  should  iminadi. 
Blely  adjoin  the  exposed  stone,  and  be  made  via 
the  lanaat  posdUa  area  of  ihutters  or  Icuvrts. 
When  rally  open,  there  should  be  a  refining  eSegt 
only,  without  any  practioal  Icee  of  tone.  1  atsl 
baldly  point  out  to  you  how  Jltxiilt  sadi  ■  Oiiat 
Organ  would  be ;  for  you  must  see  at  a  ^san 
that  ill  complete  harmonic  etmctnre,  unda  ttis 
oonbol  of  it*  swell,  commanded  by  a  bduod 
lever,  is  no  Ipngst  oonfined  to  the  full  aSest, 
but  can  be  used  with  the  softeet  Unison  eipoead 
stop  in  the  department,  or  with  any  DomUufioa 
ol  etops  in  its  own  or  anj^  other  department  eonplad 
with  it.  To  give  you,  in  a  very  bomble  wn,  a 
notion  ol  what  I  mean,  I  tnay  Joat  aay  that  I  fare 
inserted  in  my  own  Chamber  Ontan  a  Mixtm*  of 
five  ranks,  which,  wbilst  it  is  deagned  to  be  tmpiv 
■ufGdant  tor  the  full  o^an,  it  i*.  ondv  th*  ccoml 
system  I  am  advoeatina,  eaually  nsatul  with  any 

BoftMt  toned:  &d*ed,  when  drawn  with  Os 
I'riiieipali  Zhitt  (a  vety  quiet  DuldanaJ  alone,  tt 
pTOdoosa  one  of  tha  moat  baautif  at  and  unoonmoa 
adlaela  poMlble  In  my  Ocgan. 

In  addHinn  to  tha  tonal  iwulta  obtained  by  tha 
ilmrie  adjustnuDt  of  (bwsth  by  means  of  the  snU, 
striking  (md  dngnlariy  ri<£  eCocle  are  produced  bj 
either  a  gradaai  oc  b7  ■»  instantanaona  antiy  d 
tha  ftdl  i£oru*  into  the  lull  volume  of  the  unuoa 
and  donbia  tone  yielded  by  the  expoeed;  found*- 
tlon-woA.  lUs  being  dona  by  simply  apaiing  & 
awell-box.  Of  ocmree,  the  chorua  bu  been  tuaid  ' 
all  th*  time,  bnt  only  aa  a  myaterious  backmaad 
of  refined  harmonic  tonee  so  longaa  tbeswdl-boi 

In  the  ordinary  axpraadve  direolion,  the  usacit 
tha  Great  iweU  may  be  aaid  to  be  very  Umitadi 
indeed,  it  may  be  said  to  be  praetioally  confined  to 
*nch  stop*  a*  tha  Beads,  when  thay  are  used  te 
■olo  passages,  or  whui  nsed  to  reinlarce  the  Di*< 
pason  or  Don-exEnedva  foundation- work.  Infii* 
latter  case,  tha  dlaot  i*  that  of  a  craaoendo  on  tb* 
Trumpet,  or  whatever  the  diief  Beed  msy  be, 
within  a  ridi  and  steady  volume  ol  purs  Oigso 
tone.  Such  an  effect  ia  otA  to  be  heard  in  en 
Great  O^an,  or,  in  faat,  In  any  anoonpled  depart 
mant  in  European  Ornna  at  tha  preeent  time. 

t  might  condderaUy  enlarga  on  what  I  hav* 
said ;  bat,  aa  time  ii  Ibalted,  I  mual  oondade  aj 
remerka  on  the  Great  department  by  enumetaling 
the  etops  in  the  Great  of  Mr.  Booeevdt's  Sydot^ 
Organ  eahame,  pointing  out  ths  naendaaed  and  tw 

The  deven  exposed  or  unendosed-  stops  are  :— 

Contra  Bourdim 32  lest 

Doable  Open  Diapascm !6    „ 

DonUeUdodla IS    „ 

OpenlHapaaon   8    „ 

Ball  Diapuon 8    „ 

Violin  DiapatOQ 8    „ 

Xlote  Harmonique t<    „ 

PrindpalFluto  8    „ 

DoppdFlota  8    „ 

Octave 1    „ 

Flute  Harmonique 4    „ 

The  seventeen  endoeed  stops,  forming  the  fleiilile 
and  axpreseive  division,  are : — 

Gsmshom lae 

Viola  di  Gamba „ 

Bohr  Ftoto 8    , 

Quint fit,, 

Gambette i    „ 

BohrFliito 4    „ 

Tioroe    M„ 

Odave  Quint 2}  „ 

Super  Octave 2    „ 

Piooolo  Harmoniqae 2    „ 

Mixture V.  Ealie 

Fumitnre V.  Banks 

Soharfl  IV.  Bank* 

Doable  Trumpet 10  feat 

Trumpet 8    „ 

Baritone  8    „ 

Clarion 4    „ 

I  oould  oonq^  you  half  an  hour  with  a  IxIsI 
digest  of  the  tonal  eapabilitiee  of  thle  one  depatt- 
meot,  bnt  I  must  leave  all  to  your  imsynafinn*, 
and  pass  on  to  the  conddaralion  of  tbaCboir  Organ. 
I  k^  to  the  otd-faatjoned  and  tima-honaarad 
terminology,  so  a*  not  to  run  any  risk  ot  oonfudig 
yon;  bot  I  do  not  approve  of  that  terminology. 
Fdr  instanoe,  it  is  almost  absurd  to  call  anyone 
department  the  Sieelt  Organ,  in  an  instrnmant 
where  eveiy  dapartmant  may  be  wholly  or  paittauT 
endoeed  In  a  spedal  swell-box,  and  I  do  not  think 
it  ia  highly  logioal  to  speak  ot  the  CMr  Orgtm, 
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vte  fhit  department  ia  not  in  any  direct  way 
njifted  to  an  atohitectnral  or  to  a  Tocal  ohoir.  or 
ipedaUy  adapted  to  ohoir  porpoeee.  But  this 
qoMtkn  may  gtand  over  for  the  preaent.    . 

Wkaterer  the  tonal  conatitation  of  the  Choir 
dtpartment  may  be,  and  whether  it  is  looked  upon 
II  in  aeoompanimental,  or  simply  a  softly-toned 
drrafam  of  the  Organ,  there  can  be  no  valid 
objaetion  raised  to  its  bemg  endowed  with  flc  zibility 
lad  powen  of  expression.  The  only  question  is, 
ibaU  all  its  tonal  forces  be  enclosed  in  a  swell- 
ItoL  or  shall  they  be  divided,  as  suggested 
iiihe  case  of  the  Great  Organ?  I  am  of  opinion 
ttil,  is  the  department  is  seldom  a  large  one,  it 
teud  be  wholly  enclosed.  Mr.  Roosevelt  com- 
Bidoly  follows  uus  practice ;  and  places  all  the 
Ouir  itops  in  the  swell-boz  which  also  contains  the 
Gmt  Oi]^  stops.  There  is  no  objection  to  this, 
MtiMre  18  little  chance  of  these  two  departments 
istafering  with  each  other ;  or  being  used  inde- 
Mndsntljr  at  the  same  time,  in  any  manner  oalcu- 
klid  to  interfere  with  the  ezpreauve  treatment  of 
fhi  Choir  stopa.  When  need  as  an  aocompanimental 
Qqpm,  it  is  obvious  that  the  Ohoir  cannot  be  made 
too  flsxible  and  ezpassive.  It  haa  always  o£fended 
■f  mosieal  sense  to  hear  a  highly  trained  choir  of 
ideal,  expected  to  sing  with  true  and  refined  ex- 
pnaioB,  accompanied  on  departments  of  an  organ 
vUeh  are  totally  devoid  of  expressive  powers, 
hthis  dbwstion  1  may  be  hypercritical ;  uad  if  I 
im  iikiny  too  much  in  desuing  the  instrumental 
aoQompamment  ta  be  expressive,  perhaps  some 
moiieal  authority  praeant  will  put  me  right.  lam 
i  Ban  aaafly  convinced  by  logical  and  common- 
ms  szgnmants. 

I  have  veiy  carefully  considered  the  matter  in 

in  iti  baaringa,  and  have  come  to  the  condusion, 

fbit  whatever  use  the  so-called  Choir  deputment 

aiv  be  put  to,  that  use  is  increased  or  miproved 

tauold  w  its  pneseasfng  powers  of  expression  and 

Wof  unoar  complete  control.    Time  will  not  per- 

■21  ms  to  go  into  details ;  but  there  is  one  stop, 

lUeh  is  commonly  placed  in  the  Choir  department 

k  flis  worla  of  our  greatest  BiLrlish  organ  builder, 

tad.  downwards,  in  those  of  his  imitators,  that  I 

mu^mnst  direct  your  attention  to.  This  stop  is  the 

ChfMMt,  probably  the  moat  perfect  imitation  of  an 

gdyrtraf  instrument  the  organ  can  present.  Now, 

Bama  oaaea  out  of  ten,  thia  importuit  and  oharac- 

Milie  itop  ia  found  in  Engliah  orguis  in  the  Choir 

^■prtaant,  and,  accordingly,  entirely  devoid  of 

Hptand  shade  or  powers  of  expression,  and  in  no 

m  mder  control.    Such  an  inartistic,  unmusical,' 

M  thoughtless  blunder  as  tins,  is,  to  my  mind,  a 

teaos  to  the  modem  English  school  of  organ 

MuiD^  and  how  it  has  so  long  beoi  winked  at  or 

tolantad  by  Engliah  organiata,  not  to  aay  admly 

noiflad  bv'them,  ii  a  muaicai  mystery  I  cannot 

wbMB.   fi  there  is  one  stop  in  the  organ  which 

ma  than  another  calls  with  imperative  voice  for 

fioQility  and  full  expreasion,  it  ii  the  Clarinet.    It 

vmld  be  jjuat  aa  unseemly  and  abaurd  to  insist 

ttit  tiie  clarinets  of    the  orchestra  be  played 

■tiU  times  at   their  full  strength  of  tone  and 

vithoot  a  particle  of  expression,  as  it  is  unseemly 

ttdihuad  to  insert  the  Clarinet  in  an  unexpreasive 

dapartmant  of  the  origan.    I  trust  you  will  bear  in 

and  that  the  organ,  m  aeveral  important  directiona, 

lUaai  with  a  borrowed  light  from   the  grand 

mhMtra ;  and  remember,  whilat  preparing  aped- 

DtttioDi  for  your  future  organs,  what  haa  been 

■Urapaoting  the  Clarinet.  My  remarka,  although 

ycJaPy  true  of  the  Clarinet,  are  applicaUe  to  other 

■Dpi  which  are  frequently  inserted  in  the  Choir 

URm. 

lOowing  that  the  Choir  atopa  are  endoaed  in  the 
■BM  iwaD-box  that  contains  the  expressive  part  of 
■I  Qmi  Organ,  it  follows  that  one  balanced  lever 
«7  i*  xequired  for  controlling  both  departments. 

(2hb€  eoHtimttd.) 


F0LI8HINO  AND  OBIVDIHO.* 

ALEATHEB  or  canvas  strap  coated  with  emery 
snd  running  on  two  pulleys  usually  of  the 
■M  diameter  fumiahea  us  wiu  the  meana  for 
Pvhhinff  many  thinga  which  could  not  be  done 
^«T«(u,  if  at  all,  on  the  ordinary  wheels.  When 
J^aBwianied  the  wheels  are  generally  so  placed 
iMt  iha  bdt  traveU  in  a  horizontalline :  the  driven 
F%b8in^  adjusUble  to  and  from  the  driver,  a 
ra«  taonon  can  be  maintained  on  the  atrapat  all 
^■■JJ-  Now,  although  thia  arrangement  permita  of 
*]y»  ttd  extended  use  of  the  strap,  there  is  one 
■B  of  work  which  requires  a  slightly  different 
it  of  parts,  to  the  end  that  the  operator 
I  enabled  to  use  the  strap  to  better  advantage 
^^r  to  the  polishing  of  the  inside  portion  of 
.  Uke  c  (see  sketdi),  or  like  forms.  Such 
*tt  Bttv.  of  course,  be  polished  by  means  of  a 
coated  with  emery,  and  small  enough 


the  Anuriean  Maehinitt  of  December  4, 1890,  the 
writer  gave  a  description  of  a  polishing  frame, 
whidi,  with  a  few  additions,  may  oe  used  to  good 
advantaffe  in  connection  with  the  strap.  By  refer- 
ring to  flie  sketch,  it  will  be  seen  tW  the  arbor 
upon  which  the  small  pull^  a  runs  ii  fastened  to  a 
timber,  through  whion  a  dot  is  cut  in  order  to 
permit  of  a  vertical  adjustment  of  the  pulley  a, 
which  should  be  dxrectfy  over  the  pulley  b  and  in 
line  with  it.  The  timber  itself  should  be  firmly 
secured  to  the  cdling  above,  and  made  rigid  hj 
means  of  guy-rods  or  braces.  The  pulley  a  is 
shown  with  a  fianffe,  to  provent  the  strap  from  run- 
ning off  against  tne  timber.  The  fianged  pulley  b 
may  be  constructed  on  the  same  gennal  plan  as 
given  for  the  emery  wheels ;  but  in  addition  S  ahould 
have  a  fiangn  on  eadi  dde,  aa  ahown.  The  atrap 
being  quite  looie  when  on  a  and  b,  aa  shown  in  the 
dotted  lines,  it  will  not  be  driven  by  the  pulley  b  ; 
but  if  we  remove  it  from  a,  and  pass  it  through  the 
handle  e,  and  on  to  a  again,  we  can  then  tighten 
the  steap  on  the  pulleys  «  and  b  by  simply  moving 
the  piece  c  down  toward  b  until  tnero  is  suffident 
friction  on  &  to  cause  the  strap  to  travd  around  the 
pulley  a.  Then  by  moving  the  piece  around  in 
different  directions  we  aro  able  to  poUsh  over  half 
of  the  desired  surface  beforo  roversm^  the  piece  e. 
The  speed  in  feet  per  minute  at  which  the  strap 
should  travd  should  not  be  less  than  that  used  for 
wheds.  It  will  be  found  moro  profiUble  as  a  rule 
to  purdiase  the  straps  from  a  dealer,  as  they  will 
give  bettor  satisfaction  than  the  home-made  artide, 
unless  the  maker  has  had  experience  in  that  line. 
When  a  strap  diows  any  sign  of  ^ving  out,  do  not 
wait  for  it  tio  end  ito  career  wmle  running,  for  a 
broken  strap  stingeth  like  an  adder  and  biteth  like 


^^tisfactory 

iTOh  the  strap  when  properly  handled. 

*1^7>E.  TsEAcnr,  in  the  American  Machinist, 


In 


a  serpent.  As  the  grindstone  often  plays  an  im- 
portant part  in  connection  with  the  polishing 
business,  it  may  be  well  to  g^ve  some  idea  of  the 
speed  at  which  they  aro  run  in  places  when  the 
users  aro  supposed  so  get  as  mudi  as  possible  out  of 
them.  Mr.  James  Halligan,  auperintendent  of  the 
Lamaon  and  GKx>dnow  Cutlery  Co.^  informa  me  that 
they  use  atonea  of  62in.  to  6oin.  diameter,  and  7in. 
to  Sin.  face.  The  Lake  Huron  atonea  aro  run  4,337ft. 
per  minute,  and  the  aoft  atonea  3,650ft.  per  minute, 
in  the  case  of  Lake  Huron  stones  I  have  often  found 
the  above  figure  exceeded— in  a  number  of  cases  the 
rate  was  uightly  over  5,000ft.  per  mmute.  It 
would  be  a  difficult  matter  to  detennine  the  highest 
rate  of  speed  at  whidi  a  stone  could  be  run  with 
safety  on  account  ef  the  difference  often  found  be- 
tween stonea  from  the  same  quarry;  also  the 
liability  of  hidden  defects.  A  great  many  grinders 
teat  new  stonea  by  running  them  after  they  have 
been  trued  up  at  a  higher  speed  than  the  normal 
one  used,  talong  caro,  however,  to  keep  well  out  of 
the  line  of  firo  In  case  the  stone  should  deddeto 
dissolve  partnership  with  the  arbor.  If  no  defecte, 
however,  aro  shown  by  this  test,  the  speed  is  n- 
duced  to  the  regular  rate,  and  the  stone  put  into 
service  after  bdng  hacked.  The  hack  somewhat 
resembles  an  adze,  the  blade,  however,  bdng  much 
longer  and  the  handle  shorter.  The  face  d^uld  be 
a  little  moro  than  half  the  width  of  the  stone.  Hold- 
ing the  hack  at  a  dight  angle  to  the  stone  we  out 
around  on  one  half  of  the  face  of  the  stone,  then, 
dianging  the  angle  of  the  hack,  finish  the  other  half, 
the  cuts  Dainff  made  about  l^in.  utart.  As  the  stone 
wears  away  tnis  operation  must  be  repeated  as  often 
as  needed,  and  if  it  is  out  of  true  the  high  spots  should 
be  hacked  deeper  and  doser.  By  a  little  practice 
and  judgment  the  stone  can  be  kept  true  by  means 
of  the  hack  alone.  The  question  as  to  how  often  a 
stone  should  be  hacked  will  be  answered  best  b^  the 
stone  itself,  especially  if  the  operator  is  on  piece- 
work ;  for  a  smooth  stone  seems  to  have  no  cutting 
qualities  at  all  scarcdy  in  comparison  with  one 
neshly  hacked.  Although  our  solid  emery  whed 
friends  aro  makine  rapid  strides,  the  hacked  grind- 
stone running  in  the  neighbourhood  of  5,000xt.  per 
minute  ia  not  quite  out  of  the  race  yet. 
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NO  fewer  than  24  new  minor  planete  have  bees 
discovered  during  the  past  14  montha, 
M.  BorreUy,  of  Maraeilles,  having  detected  No. 
322  on  November  27.  It  ia  equal  in  brightoeai 
to  a  star  of  the  twelfth  magnitude.  Of  the  24 
additions  to  the  list,  twdve  aro  diaooveriea  by 
M.  Charloia  of  Nice,  eight  by  Dr.  Palisalof 
Vienna,  while  two  each  are  credited  to 'If. 
JkUUseovich,  Rome,  and  M.  Borrdly,  Maraeillea. 

Wolfs  comet  is  now  decreasing  ao  much  im 
brightneaa  that  it  can  only  be  an  obieot  of 
interest  in  powerful  tdesoopes.  At  the  oegin- 
ning  of  the  New  Year  ite  brightness  will  be  only 
3*6  as  compared  with  unity  at  time  of  v^ 
discovery. 

It  may  be  mentioned  that  with  ref erenoe  lo 
Sir  W.  Thomson's  remarks  in  his  addreai  aa 
president  of  the  Royal  Society  on  the  variation 
of  latitude  detected  by  the  observations  at  BerUa 
and  Honolulu,  that  Mr.  S.  C.  Chandler  gives  ia 
the  Attrcnomieal  Joumul  an  examination  of  the 
values  obtoined  at  Harvard  College,  Cambridge^ 
Mass.,  in  1884-85.  He  fihds  the  minimum  lati- 
tude to  have  been  on  Sept.  1,  1884,  and  tha 
TnaTifwiim  ou  May  1,  1885,  with  a  raofo  of 
about  0'7^ 

At  a  recent  meeting  of  the  Paris  Academy  of 
Sdences,  M.  G.  Rayet,  of  the  Bordeaux  OMer- 
vatory,  presented  a  paper  in  connection  with 
four  photographs  of  echpse  phenomena  taken  by 
M.  F.  Courty,  of  that  Observatory,  on  the  ooea- 
sion  of  the  rocent  lunar  eclipse.  The  diao  ol 
the  moon  could  be  traced  on  the  negatives  and  on 
some  pontives.  M.  Janssen  suggested  that 
photographs  of  the  eclipsed  and  the  full  moon 
might  be  useful  in  determining  the  intensity  ol 
the  light.  There  is,  however,  some  doubt  as  to 
the  possibility  of  photographing  the  eclipsed 
moon. 

The  death  is  announced  of  Mr.  George  T. 
Bettany,  M.A.,  at  Uie  early  age  of  41.  Mr. 
Bettany  lectured  for  some  years  at  Girtonaod 
Newnliam  Colleges,  Cambridge,  on  btology,  and 
was  lecturor  on  botany  at  Guy's  for  about  tea 
years.  He  was  conjoint  author  with  Prof, 
rarker  of  a  work  on  the  *' Morphology  of  the 
Skull,"  and  was  also  author  or  editor  of  maay 
works  of  a  scientific  character. 

The  Rev.  William  Gundry,  M.A.,  haad 
master  of  Malvern  College,  and  the  author  of 
several  philosophical  works,  died  rather  suddenly 
on  Saturday  last. 

From  Sydney,  N.S.W.,  news  has  arrived  of 
the  death  of  2^  W.  Macleay,  in  his  71at  year. 
Sir  William  emigrated  to  Australia  moro  than 
half  a  century  ago,  and  devoted  much  attentioa 
to  sdentific  pursuito,  especially  to  entomology. 
In  1874  he  conducted,  at  his  own  expense,  a 
successful  miadon  to  New  Guinea.  He  was  the 
first  preddent  of  the  Australian  LinneanSodetyy 
was  preddent  of  the  Entomological  Sodety,  aiM 
had  been  a  member  of  the  Legislative  douncil 
since  1874. 

Sir  Victor  Brooke,  Bart.,  who  died  recently  at 
Pau,  whero  he  had  redded  for  some  time,  did 
some  excdlent  work  as  a  naturalist,  and  contri- 
buted many  papers  to  the  Frooeidimg*  of  the 
Zodogical  Society  of  London.  The  moat 
valuable  was  entitled  *<0n  the  Classification  of 
the  Cervidce,  with  a  Synopsis  of  the  existing 
Spedes,"  and  is  understood  to  be  only  an  inatal* 
ment  of  a  monograph  on  the  subject  which  ha 
did  not  live  to  complete.  Sir  Victor  was  only 
forty-eight. 

It  is  stated  that  thero  is  much  doubt  whether 
the  proposed  Antarctic  expedition  from  Australia 
will  start  next  year.  It  will  be  romembered  that 
the  offer  of  Baron  Oscar  Dickson,  of  Gothenburg^ 
to  supply  £5,000  was  made  conditionally  on 
AustraUa  subscribing  the  rest  of  the  funds  coa- 
ddered  necessary.  Baron  Nordenskjold^  is  pia- 
pared  to  take  command  of  the  exf^ditioa,  aad 
Baron  Dickson  has  selected  two  vessels  he  con- 
siders Buitoble  for  the  work;  but  thero  does 
not  appear  to  be  much  public  intereat  taken  ia 
the  matter  by  the  Australians. 

What  is  described  by  a  provincial  paper  m  a 
<(romarkable  invention"  consisto  of  an  electrical 
clock,  devised  by  Messrs.  Smith  Tfather  and  son), 
of  Leeds.  '*  A  neat  brass  cylinder  enoompaam 
the  lower  end  of  the  pendulum,  containing  a  coil 
of  copper  wire  over  two  miles  in  length.  Thia 
cylinder,  moving   with    the   pendulum,  glidai 
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gracefully  backward  and  forward  over  a  mag- 
netic bar.*'  The  automatic  regulator  is  said  to 
be  an  interesting  feature,  and  is  the  invention  of 
Mr.  Smith,  jun.  It  is  '*  a  kind  of  miniature 
electric  railwa]^,  over  which  two  tiny  can  are 
propelled  with  surprising  precision,  operating  on 
positive  and  negative  currents  so  slight  in  their 
oatvre  as  to  be  almost  imperceptible  to  the  touch. 
The  maker  says  he  has  tested  the  clock  in  aU 
weathers,  and  finds  that  atmospheric  conditions 
have  absolutely  no  effect  on  its  working." 

Many  Parisians  have    protested   against  the 

gosts  used  for  the  arc  lights  in  the  Place  du 
arrottsel,  which  have  been  termed  ''gibbets," 
and  offend  the  artistic  taste  of  the  Parisians.  The 
posts  are  to  be  painted  and  gilded. 

In  connection  with  the  Blectrical  Exhibition 
which  is  to  open  at  the  Crystal  Palace  with  the 
New  Year,  a  strong  committee  of  experts  has 
been  appointed,  oonedsting  of  Profs.  Grylls 
Adams,  W .  E.  A3nrton,  J.  P^nrv,  D.  E.  Hughes, 
A.  B.  W.  Kenne^,  and  S.  P.  Thompson,  Major 
Gardew,  Sir  J.  K.  Douglass,  Messrs.  W.  B. 
Essoa,  Gisbert  Kapp,  and  W.  H.  Preece.  The 
6paoe  available  was  scarcely  equal  to  the  demand. 
and  it  is  stated  that  every  branch  of  the  elec- 
trical industry  will  be  fully  represented. 

The  new  system  of  freight  transportation  is 
having  a  practical  demonstration  in  Maryland, 
where  an  eleotrio  railway,  18  miles  long,  is  being 
mn  through  a  first- class  farming  country  that 
the  steam  railroads  have  not  touched.  This  road 
will  not  only  be  used  for  paasengfer  traffic,  but 
will  be  equipped  with  freight  cars  that  will  have 
a  capacity  of  five  tons.  These  cars  will  be  used 
for  the  special  handling  of  all  farm  and  mill 
prodaots  of  tiie  snrronndlng  country. 

As  an  instance  of  what  can  be  done  in  tele- 
phony, it  is  asserted  that  recently,  between 
Tewkesbury  and  Cheltenham,  700  words  of  an 
ordinarv  newspaper  report  were  spoken  and 
received  in  the  allotted  tune  of  **  three  minutes.'* 

The  application  for  a  patent  for  a  "  new  and 
useful  improvement  in  transmitters  for  electric- 
ally transmitting  sound  of  any  kind,"  deposited 
by  Mr.  Emile  Berliner  in  the  U.S.  Patent  Office, 
Jane  4,  1877,  waa  granted  on  Nov.  17,  1891,  an 
interval  of  more  than  fourteen  years.  The  in- 
vention  is  really  a  combined  telephone  and  tele- 
graph, and  was  asaigned  to  the  American  Bell 
Telephone  Company,  of  Boston. 

In  a  paper  read  recently  before  the  Vienna 
Society  of  En^neers,  Hcrr  Koestler  shows  that 
from  an  examination  of  several  lines  in  Austria 
and  Hungary,  the  relative  cost  of  working 
stvaet-oars  by  horses  and  by  electricity  is  as 
76  to  60. 

The  following  is  said  to  be  the  system  which 
Mr.  Edison  proposes  to  adopt  for  his  electrical 
railway: — Current  is  transmitted  at  a  potential 
of  1,000  volts  to  a  number  of  motor  transformers 
situated  below  the  roadway,  whidi  transform  it 
to  a  current  at  20  volts  and,  say,  1,000  amp^s. 
These  motor  transformers  are  connected  to  the 
rails,  from  which  the  current  is  picked  by  the 
oar  as  it  passes  over  them.  The  principal  dif - 
iiualty  is  said  to  have  been  the  discovery  of  an 
effioiont  contact  between  the  rails  and  the  car. 
It  was  considered  that  such  a  contact  should  be 
able  to  pick  up  the  1,000  amperes  of  current 
through  2in.  of  mod,  and  this  is  said  to  have 
been  suooeasfully  accomplished.  At  the  low 
potential  used  in  the  raila  the  loss  on  a  wet  and 
salted  track  is«tated  to  be  only  5H.P.  per  mile, 
whilst  in  verv  wet  weather,  which  cleans  the 
rails  and  T<Miiway,  the  loss  is  onlv  half  th^t 
amount  The  cost  of  a  double  line  of  track  com- 
pletely equipped  is  estimated  to  vary  between 
^6,000  and  £20,000  per  mile. 

According  to  statistics  there  are  at  present  in 
the  United  SUtes  1,700  electric  central  stations, 
employing  a  nominal  capiiid  of  lo5,202,S50dol8. 
These  stations  supply  current  to  a  total  of  183,o0i) 
arc  lamps  and  2,430,374  lo-candle  glow  lamps, 
and  develop  a  force  of  4ot),aT.5H.P.         .  j^g  -  ^ 

It  is  stated  that  a  ftutory  for  working  the 
Holland  electrolytic  process  of  manufacturing 
c  tustic  Bodi  and  chloride  of  lime  is  to  be  estab- 
li:i>hed  at  bodknd,  Kent. 

The  puMioa'.ion  of  the  works  of  the  distin- 
guished mat  hem  Atit  I  in,  C.  G.  J.  Jacobi,  com- 
menced about  ton  yeirs  apro  under  the  auspices  of 
the  Bdxliu  A:ideiny  uf  S-  ica.t's,  has  just  been 
cjaipltttoi.  Ta©  c'jui^^.ctc  wjrks  Cv\.upy  seven 
volumes. 


A  trial  of  a  new  method  of  ballasting  railways 
was  made  on  the  G.  and  S.  W.  near  Kilmarnock, 
the.other  day.  The  ballast  is  ledd  by  means  of 
self- emptying  hopper  waggons  passing  at  a 
moderate  v  sf^ed  along  the  line,  and  followed 
immediately  by  a  plough  fixed  underneath  an 
ordinary  waggon,  which  spreads  the  ballast 
evenly,  and,  at  the  same  time,  throws  it  clear  of 
the  rails.  The  system  was  invented  by  Mr.  T. 
Rodger,  and  is  in  use  in  the  United  States,  Aus- 
tralia, and  New  Zealand. 

Dr.  Leo  Pribvl  states  that  the  Germans  and 
Swedes  are  utilising  their  peat  bogs  in  the 
manufacture  of  naphtha,  tar,  solar  oil,  paraffin, 
acetic  acid,  and  gas,  and  the  peat  yields  an 
elastic  fibre  which,  freed  from  dust,  is  employed 
lor  weaving  into  carpets.  Qood  peat  also  fur- 
nishes a  <^ulose  which  is  valuable  to  paper 
makers.  Besides  serving  as  a  wholesome  litter 
for  live  stock,  it  is  also  used  to  preserve  perish- 
able goods.  Meat  and  fish  are  now  packed  in 
peat  litter  for  transport  between  Trieste  and 
Copenhagen.  *  
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It  is  stated  that  a  FhOadelphia  concern  has  re- 
cently brought  out  a  new  machine  for  manufactur- 
ing fine-figured  sfik  goods.  In  the  ordinary  Jarauard 
attachment  there  are  600  holes  in  each  card,  and 
this  attachment  is  necessary  in  order  to  produce 
figured  goods.  In  the  new  machine  there  are 
1,100  holes,  and  the  natural  result  is  that  the 
figures  in  the  rilk  will  be  a  great  deal  smaller,  and 
a  great  deal  finer  goods  are  made. 

Sbvzbal  rain-making  experiments  on  a  small 
scale  have  been  recently  tried  in  various  parts  of 
the  Madras  Presidency  by  private  ag^encsy.  They 
have  been  partially  suodessfnl,  and  it  is  possible 
that  further  systematic  trials  may  hp  instituted  by 
the  Gtovemment.  Explosions  of  dynamite  on  the 
sumaaits  of  hills  of  an  altitude  of  from  500ft.  to 
600ft.  above  the  plains  afiFeded  an  area  of  about 
four  or  five  sules  radius,  indudn^  smart  showers. 
The  experiments  are  of  especial  mterest  in  regard 
to  the  question  of  the  practicability  of  arresting 
clouds  which  in  the  dry  season  pass  over  the 
coastal  districts  and  discharge  their  contents  a  few 
miles  out  at  sea. 

A  aiOAJRic  projection-miorosoope  is  at  present 
bemg  ''built'*  for  the  approaching  exhibition  at 
Chicago,  by  Messrs.  Poeller,  of  Munich.  The  light 
employed  is  to  be  of  ll,000c.p,,  and  a  parabolic 
aluminium  reflector  wiU  be  used.  The  peouliarity 
of  the  apparatus  is  that  there  is  attached  to  it  a 
regulat<ff,  worked  by  a  shunt  ourrent|  which 
serves  to  keep  the  lower  carbon  always  m  focus. 
A  special  azrangement  is  also  to  be  employed  for 
lowering  the  temperature  of  the  interior  of  the 
lanterns,  which,  with  the  amount  of  heat  given  off 
(I '43  oalories  per  seoond),  would  be  dangerously 
high.  This  consists  of  a  Helmholtz  centrifugal 
regulator,  which  supplies  all  the  lenses  of  both 
condenser  and  polaritcope  with  a  fine  spray  of 
liquid  carbonic  acid,  the  efficiency  of  which 
arrangement  is  so  perfect  that  a  consumption  of 
'0007grm.  of  carbonic  acid  suffices  to  keep  the 
apparatus  perfectly  cool. 

SCuscsB  Volitantes. — People  are  often  almost 
frightened  out  of  their  wits  by  the  sudden  appear- 
ance of  flying  specks  before  their  eyes ;  sometimes 
they  are  only  one  or  two,  but  often  thousands  of 
them  can  be  seen,  particularly  when  a  person  looks 
toward  a  white  surfaoe,  as  white  douds,  white 
houses,  white  pavements,  or  towards  water  sur- 
face. These  flying  specks  are  mostly  small  points, 
connected  one  wim  another  by  fine  lines,  and  the 
joints  often  present  a  beaded  appearauce.  At 
tint,  persons  are  likely  to  tzy  to  knc^k  them  away, 
thinking  it  is  something  buore  their  eyes.  They 
come  usually  in  both  eyes  at  the  same  tune.  They 
may  diminish  or  increase  in  number  at  times,  but 
rarely  ever  disai>pear  entirely.  Tliey  usually  have 
a  fixed  position  in  the  field,  but  occasionally  they 
move  or  float  about  to  a  limited  extent.  They  never 
interfere  with  vision  by  settling  over  objects  looked 
at.  They  are  invisible  with  the  ophthalmoscope. 
Their  nature  is  not  weU  understood.  The  explana- 
tion usually  siven  is  that  they  are  opaque  pomts  In 
the  vitreous  humour,  which  throw  shadows  upon 
the  retina  and  thus  become  visible.  Badly  focused 
eyes  are  most  likely  to  be  troubled  with  muscR> 
'vt>]itaates.  They  signify  nothing  serious  so  Ions  as 
they  are  mere  pomts  connected  by  fine  lines,  and  do 
not  intecfere  with  the  aeuteness  of  vision.  Treat- 
ment is  more  than  useless.  If  the  eyes  are  out  of 
focus,  proper  glasses  should  be  sele^sd.  It  is  im- 
portant that  the  patient  should  ignore  their  presence 
entirely;  should  avoid  seeinfc  them  as  much  as 
possihTe  and  let  them  akme.  Large  flowing  iiinniii 
before  the  eyes,  which  swim  round  and  often  obscure 
vision,  are  ue  result  of  serious  disease,  and  should 
be  pronjptlv  looked  after.— A.  D.  Williajcs,  M.D., 


(lETTEBS  TO  THE  SDnOB. 

[Wt  io  not  hold  ouruhnrespontSbUfor  Iheofbimittf 
ow  eorregpondents.  Tk«  Edit  -r  n$pee^Mg  regmHa  Om  «fc 
communieation$  should  be  dn  w^  itp  a$  brwjijf  mm  potriiU.] 

AU  eomvutnieatUnu  ghoutd  he  adiresaed  to  'tkt  Xonoa  tf 
(^  BvOLZSB  MsoHAino,  8SS,  Strand,  W,0, 

AU  Oheqwa  and  Poai^fficc  Orion  Co  U  maii  pogoSU  to 
J.  Pasbmoiub  Eowabos. 

•,•  In  ordor  to  /acUitaU  re/erene$f  OorretpoadmUttdm 
tpoaJang  of  any  letter  previaue  v  inserted.  wiU  eVift  tf 
tnentioning  the  number  of  the  Letter,  ae  wU  a»  MifofiM 
which  it  appeare, 

**  1  would  have  everyone  write  what  hekao«a,aBd  u 
mueh  as  he  knowa,  bat  no  more :  sad  that  aot  is  Ok 
only,  bat  in  all  other  sabjeota :  For  aaoh  a  paiaas  oaf 
bave  some  particular  knowledge  and  expenasfie  of  tha 
nature  of  sooh  a  penon  or  saeh  a  faontain.  I^u4b 
other  thinga,  knowa  no  mora  than  what  ererybodj  doaa 
and  yet.  to  keep  a  olatter  with  this  little  pittanoe  of  U^ 
will  undertake  to  write  the  whole  body  of  phTaioki,  a  rte 
from  whence  great  inoonvenieftoes  derlTe  their  origiaiL' 
^Montai^fne^e  MeeoLge* 

•  o» 

THB  ZiATH  BISHOP  OF  0ASLI8LB>^ 
AGE  A2n>  BVOLT7TIOV  OF  THB  STABS 
—DARK  STBTTGTT7&BS  127  THE  XIX4XT 
WA7-I<0aABITHK  OF  THE  SABXB*8 
BADIUS  VECTOR;  AND  XiOO.  SIV.OF 
8*848''  >-  TEIiESOOPB  —  "  SATVRBAT 
MOONS'*  AND  THE  WEATHEB-BADT- 
UABINa  B7  DTNABCITE  EXPLO- 
SIONS—THE "OOKF ANION  TO  THB 
OBSBBVATOBT'*— PBOJBOTIIiES  AID 
THE  BOTATION  OF  THB  E&BTH. 

[32957.]— The  death  of  the  Bishop  of  Gadab 
removes  &om  among  ns  a  man  who  has,  m  a  qniit 
and  unobtrusive  way,  done  a  good  deslinbisdif 
for  Eogliah  Science.  He  came  out  second  wrugfar 
and  Smith's  Friasman  at  Cambridge  51  yesxs  an, 
and  as  fellow  and  mathematiQaL  lecturer  of  an 
ooUege  (Caioa)  published  several  mathematiesl  fsft- 
books.  One  little  book  of  his,  '<  ElementatyCbsp- 
tsrs  on  Astronomy,"  a  translation  of  the  srit  fin 
chapters  of  BiotV^'Trait^  El^mentaire  d' AstroaoniB 
Physique,"  ought  to  be  in  the  library  of  eTsry  it^ 
dent  (d  the  science.  As,  however,  it  was  paUnbid 
in  1850,  I  fear  that  it  must  now  be  out  of  pnsL 
Latterly,  Bishop  Gbodwin  appeared  in  the  reyiewi 
in  the  role  of  a  oontrovenialist  on  the  orthodox  boa; 
and  certainly  his  articles  were  very  adnurabls.  u 
short,  to  me  he  appeared  to  be  the  only  man  who 
ever  answered  Prof.  Huxley.  Anyone  who  wm 
contrast  the  weakness  and  ineptitude  of  Dr.  WaosB 
reply  to  the  professor  on  the  subject  of  the 
Gadarene  miracle,  with  Dr.  Goodwin^  treachant 
rejoinder  on  Dr.  Huxley*s  own  special  subject,  Iks 
crayfish,  wiU  undezstana  what  I  mean  at  oncs« 

£(houla  this  meet  the  eye  of  any  student  a 
astronomy  so  blind  to  his  own  interest  ss  not  to 
have  beoome  a  member  of  the  British  Astoo* 
nomical  Association,  I  wouUL  strongly  orgs  thtf 
student  to  expend  Is.  6d.  in  the  purchase  of  w 
Journal  of  the  Association  for  October  1891,  to  09 
sake  of  an  admirable  and  most  suggestive  sni^^ 
its  editor  on  "Stars  of  the  First  and  Seoond lysci 
of  Specinun,*'  forming,  as  it  doeSj  a  very  ▼■In*"*} 
conmbution  to  our  rapidly  inoressmg  knowledge  ol 
the  structure  and  growth  of  the  sidezesl  univeise. 

And,  to  the  same  end,  the  December  numba  of 
your  contemporary.  Knowledge,  should  be  eonssttsa 
for  another  of  the  editor's  remarkable  artidsi  oa 
"  Dark  Stnictuies  m  the  MUky  Way,"  iflustxitsd 
by  reproductions  of  two  photographs  of  i^mMib  m 
Cygnus,  by  Dr.  Msx  Wdf,  of  Heidelberg ;  snd  ons 
of  a  part  of  the  Gralazy  in  Sagittarius  by  Mt. 
Barnard,  besides  wood-out  diagrams.  A  ooQ- 
parison  of  the  tiee-like  forms  of  the  soUr  p»* 
minenoes  with  similar  struetnres  in  the  great  nswis 
in  Orion  points  {inter  alia)  to  the  oondusioa  tvs 
the  latter  are  gaseous,  and  suggests  the  venr  rs- 
markaUe  query  with  which  Mr.  Banyard  oondodsf 
his  eeiay :  ••Have  we,  in  the  Milky  Way,  moa 
phenomena  on  a  still  more  colossal  scale  P  "  ShonJa 
future  investigatians  and  discoveries  enaUe  xi$  to 
answer  this  qusstion  in  the  affirmative,  our  taw 
of  the  wonde^  sone  of  light  which  surrounds  00 
system  will  undergo  strange  changes  indeed. 

"Alcyone"  (query  75952,  p.  316)  csn  ©*  05 
sun*s  dlistanoe  from  the  logtnthms  on  p.  lU.^ 
each  month  in  the  yautieal  Almanac  bv  adding 
them  to  the  loR.  of  his  mean  distance,  which,  Witt 
a  solar  para&az  of  8S48'  is  7-9656365.  For 
example,  opening  the  book  at  random,  I  fe»^,  tmdtf 
July  1st,  00072293,  and  adding  this  to  7'96663(», 
thus — 

7  9556365 
.   0-0072293 


we  get  7  97286.5S,  the  log.  of  93,913,300  mfles.tts 
sun's  distance  on  that  day.    Or,  take  October  IM- 

7-9656365 
0*0002931 

92,ti4,S00    log.  7-9659296. 
The   characteristic  of  the    logarithm  chsagei 


Sic.  11,  1891. 
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tMMM  tho  rail's  difltenoe 
fmotioii.     TiJco 


through  unity  to 
October  11th,  for  in- 


Hen  the  aun's  distanoe  is  lass  than  unity,  f- a  FeUow  of  the  Boyal  Aetronomloal  Society. 
aad  the  log.  is  really  1-9990272.    The  characteristic 


ii  msde  9,  and  10  is  suppressed  in  the  sum— that  i» 
iQ.  In  this  ease,  we  should  say — 

7*96563d^ 

i-9990272 


92,186,700  log.  7-9646637 

TiM kg.  an.  of  8-848"  is  obtained  by  simply  adding 
ths  log.  of  the  seconds  of    arc  to   4-6855749. 

ItiQS-  0-9468451 

4-6856749 

8-848"  sin.  5-6324200 
Soflk  an  are  has  no    measurable  secant,  and  as 
I  ■  0,  there  is  nothing  to  subtract. 

From  the  description  giren  by  '*  Cornwall"  in 
qssrf  76969  (p.  316),  it  is  almost  certainlr  his  eye- 
fMS  whieh  la  in  fault.  Cookes,  of  York,  are 
ihnys  regarded  aa  flrst-class  makers.  If  your 
iMsipondentwill  get  their  little  book  (reviewed  hf 

Son  p.  167), be  can  tsat his  telescope  eithaustiTely 
Uiiisslf. 
I  do  not  think  that  any  of  my  brother  corre- 
foodsats  ean  fairly  accuse  me  of  indisposition  to 
MS  treable  when  by  doing  so  I  can  help  a  beginner, 
« tether  the  interests  of  science;  but  upon  my 
ip«d, qQery75960  (p.  316)  is  almost  arctic  in  its 
«iohsBk  What  "Bob"  (of  Torquay)  in  effect 
aibme  to  do  is  to  hunt  through  tne  i^imiwa^  for 
tts  Isst  40  yean  (!),  which  he  can  assuredly  do  hun- 
■If  quite  as  well  as  I  can.  But  eren  had  I  some 
looBto  devote  to  this  mechanical  kind  of  job,  the 
Has  would  be  utterly  wasted :  ImprimU,  because 
ftsidea  of  a  Saturday's  moon  influencing  the 
wsBther  at  all  is  (pace  that  elegant-minded  person 
*  Wcga  '*)  *'  idiotic  nonsense,'*  and  in  the  next  {dace 
MI1US  the  phases  of  the  moon  may  occur  on 
terdsT  in  one  part  of  the  United  Kingdom  and 
m  SoBoay  in  another.  The  full  moon  in  the  early 
mxBg  of  January  26th  of  the  present  year  wiU 
SfaHtiate  what  I  mean.  It  was  fuU  at  Oh.  25-3m. 
iflL  Grse&wioh  mean  time  on  that  day ;  but  the 
BBS  at  Azmagh  is  26-6  minutes  bahiod  that  at 
WMDwidi,  so  that  the  moon  was  full  there  at 
Ua.68-7ffl.  p.m.  on  January  24tb.  being  then  a  Satur* 
W  moon  in  Ireland  and  a  Sunday  one  in  London. 
QMany  human  being,  not  aotuaUy  under  restraint, 
Wwvi  that  this  ean  affect,  proximately  or  remotely, 
«7  Bistearological  conditions  whateyer  ? 

Ib  the  penultimate  paragraph  of  your  *<  Sdentiflc 
Iswi^"  on  p.  14, 1  find  that  '<  it  is  stated  that  the 


proTed  'satisfactory 
It  would,  howeyer,  seem  that  similar 
m^nti  joat  tried  in  Madras,  where  the  drought 
vfiMODg  such  giaye  apprehension,  haye  faued 
wmy.  Now,  it  is  impossible  to  oon6eiye  that 
■jttiuhezie  conditions  differ  in  America  and  in 
M»to  an  extent  which  will  sufftce  to  explain  this 
■ttepaocy.  When  I  was  somewhat  younger  than 
Im  now,  there  used  to  be  a  widely-spread  belief 
■■Mpious  downpours  of  rain  always  followed  big 
WBbb;  but,  like  many  another  popular  super- 
mini, this  would  seem  to  haye  been  founded  on  an 
■^Mnset  induction. 

^  dose  of  another  year  once  more  brings  with 
i  lissns.  Turner  and  Common's  admirable  little 
.  OMopaaion  to  theObseryatory,"  which,  as  of  old, 
■iwte  with  information  of  the  greatest  use  to 
y  pbseryer.  In  days  to  come,  when  the  present 
jMoominip  of  the  Nautical  Almanac  shall  haye 
thmgs  of  the  past,  and  our  national 
k  supply  data  now  only  to  be  gathered 
those  of  other  countries,  tms  *<  Companion  " 
i|9  Msse  to  Jiaye  any  raiion  d'etre  ;  but,  pending 
wt^ae,  no  possessor  of  an  obseryatory—or  eyen 
«  angle  telescope— can  afford  to  dispense  with  it. 

Wm  **  Ic^oramus"  (letter  32953,  p.  333)  forgiye 
■s  for  pointing  out  that  the  rate  of  rotation  of  a 
pv  on  the  earth's  surface  yaries  with  the  latitude 
Btti  1036-4  miles  an  hour  at  the  equator  to  0  miles 
tthoor  at  the  poles?  Nowthe  motion  of  a  pro- 
lans at  any  giyen  spot  is  compounded  of  this 
MsQ  of  votoiian  of  its  starting  point  with  that  of 
■aodia  fai  the  Ihie  of  fire.  Suppose  now  that  he 
!L™g  <ram  south  to  north,  in  the  northern 
Jwphse.  The  ball  starts  with  the  same  amount 
*Mion  towards  the  east  as  the  spot  on  which  the 
■JJ*  of  the  gun  Is  placed,  the  moyement.  of  which 
■JBW  the  east  (the  right  hand)  is  more  rapid 
2  ^  o<  the  point  towards  which  the  shot  is 
2^  H»oe  the  shot  will  apparently  deyiate  to 
^*wt  when  it  reaches  the  more  slowly  rotating 
mn  of  the  earth's  surface.  On  the  ottier  hand, 
vvt  sre  firing  from  north  to  south,  the  baU  wili 
2v2"^  a  slower  motion  towards  the  east  than 

•JLI*"?  P?*"*  •*  ^*^^  i*  "  aimed,  wiU,  as  it 
^  1^  behind,  and  wiU  again  strike  to  the  right 
!j?j™«  the  west)  of  the  mark  aimed  at.  If 
JpjjBms"  will  try  this  out  on  a  terrestrial 
^■'  Be  wiu  at  once  grasp  the  idea,  and  farther 


see  how  and  why  all  this  should  be  reyersed  in  the 
southern  hemisphere. 


STAB    TESTS   AND    SMALL    TELE- 
SCOPES. 

[32958.]— 1»  reply  to  letters  32893  and  32929,  it 
may  intesest  the  writers  to  haye  my  own  expcori- 
enoes  with  small  apertures*  Some  fiye  years  ago, 
being  away  from  my  obserratory,  I  took  with  me  a 
French  tourist  glass  (by  Cheyalier)  of  Uiui.  o.g., 
24}in.  focus,  for  ordinary  seaside  work,  putting 
into  its  case  three  astzo.  eyepieces  belonging  to  my 
5^in.  Ghrubb  refiractor,  giymg  powers  of  o2,  91^  and 
98  on  this  o.g.,  which  was  mounted  in  the  ordmary: 
draw-tube  and  supported  on  a  brass  stand.  The 
eyepiece  98  was  a  smgle-orossed  lens.  My  obserya- 
hons  were  made  on  four  different  nights,  and  I 
append  some  of  the  results,  as  they  may  interest 
owners  of  small  teleoopes.  More  can  be  seen,  and 
that  better,  with  a  g<iod  l|in.  o.g.  than  with  a  had 
3in.,  and  here  let  me  giye  a  word  of  adyice  to  young 
begmners— Go  to  a  well-known  maker,  and  buy 
the  "  best "  o.^.  and  eyepieces  that  your  purse  will 
allow.  Much  mterestmg  and  instruotiye  work  may 
be  done  with  a  small  instrument  intelligently  used. 

(f  Orionis.  Both  o(met  quite  easrf ,  also  the  / 
triple;  power 62;  fancied  I  could  diyide  9  and  8 
with  91.  On  the  whole,  62  showed  the  group  the 
best. 

t  Orionis.  Saw  8|  easy  with  a  little  attention ; 
difficult  at  first  on  account  of  glare  of  primary ; 
quite  easy  with  98  single  lens. 

X  Orionis.  Cwnee  quite  easy  with  91 ;  oould  not 
pick  up  10|/,  but  glimpsed  at  with  62 ;  9^  steady 
with  both  powers. 

9  Orionis.  Saw  three  stars  in  the  Trapezium  with 
both  62  and  91,  but  failed  to  pick  up  the  fourth 
with  either  Huyghenian ;  but  with  the  single  lens 
saw  all  four  quite  easily. 

y  Andromeds.  Beautiful  contrast ;  both  colours 
well  defined. 

Polaris.  Glimpsed  cotnee  with  siugle  lens  98; 
haye  seen  it  with  1^  of  centre  of  my  5tin.  Grubb 
o.g.  with  power  170  in  moonUght. 

^  €*  Lyras.    Dirided  both  paus ;  saw  9J  plainly 


colour  of  the  earth's  shadow  on  the  moon  during 
the  recent  lunar  eclipse.  The  shadow  and  penumbra, 
during  the  intenrals  when  I  could  obsenrethem, 
were  of  a  brownish*grey ;  but  a  short  time  before 
totality,  and  just  prior  to  the  hopeless  douding-np 
of  the  sky,  two  members  of  my  housdiold—- one 
with  the  naked  eye  and  the  other  with  a  terrestrial 
teleseope—notioea  that  the  shadow  was  of  the 
familiar  copper-red.  I  had,  unfortunately,  left 
the  telescope  during  the  short  time  that  this  was 
yiaible.  William  Noble, 

President  of  the  British  Astronomical  Association. 


in  moonlight,  power  91.    c'  difficult  at 
easy  with  98  single  lens. 

Saturn.  Biog  well  seen  ;  could  just  make  out 
C/assini's  diyision  with  power  91 ;  saw  shadow  of 
Xing  on  planet,  the ,  bright  equatorial  band  a 
marked  feature ;  glimpsed  the  darker  belts  on  globe ; 
tried  62  and  91 ;  62  gaye  the  best  resulto. 

Moon.  Some  of  tne  yiews  of  the  larger  craters 
when  on  the  terminator  were  yery  well  shown ;  the 
serrated  shadows  of  the  walls  past  on  to  the  bottom 
of  Copernicus  being  plainly  seen. 

From  my  own  twefye  years  of  teleeooptc  work,  I 
haye  rarely  been  able  to  use  a  higher  magnifier  than 
50  to  the  mch  of  aperture.  My  single  lens  is  not 
^uite  60  to  the  inch,  and  giyes  splendid  definition 
in  good  air.  T.  B.  Olapham,  E.B.A.S. 

Austwick  Hall,  near  Lancaster. 


c^  AND  E*  LTBiE. 

[32959.]— Mb.  Geo.  Whutlb  in  his  d^etch  of 
this  group  (letter  39893),  shows  e*  and  £*  with 
two  small  stars  between  them.  If  the  latter  are 
intended  for  Herschel's  '*  debilissima,"  then  your 
correspondent  has  stransely  omitted  .the  9*5  maff. 
star,  which  Webb  coReoUy  describes  as  "  obyious/' 


a 


As  Mr.  Whittle  asks  for  other  obseryations,  I  send 
_  sketch  of  this  group  as  seen  in  my  15in.  With 
x^sfleetor.  power  used  240,  and  taken  Sept.  8,  1891. 
But  I  thmk  it  probable  that  a  higher  power  eye- 
piece on  a  yery  fine  night  would  show  me  some 
additional  stars.  T.  A.  Skelton. 


00L0T7B  OV  THE  BOLIPSBB 
MOON. 

[3'2960.]— By  doyetailing  two  remarks  made  by 
me  (with  a  considerable  interyal  between  them)  at 
the  last  meeting  of  the  British  Astronomical  Asso- 
ciation, your  reporter  has  (on  p.  329)  conyeyed  a 
curioosly  erroneous  idea  of  my  pero^tion  ox  the 


LUNAB  ECLIPSE,  NOVEMBBB  I6«  1891. 

[32961.]  —  This  eclipse  proyed  yery  lax^y  a 
f  auure  in  this  district,  but  in  some  respects  its  early 
features  were  yery  satisfactorily  witnessed  oonrider- 
ing  the  bad  atmospheric  condition  at  the  time. 
The  clouds,  fortunately,  cleared  a  little  before  the 
earliest  phase,  and  the  sky  continued  fairly  dear 
until  about  11.15,  when  dense  yapoury  masses 
sprang  up  and  oyerspread  the  whole  scene,  render* 
ing  any  further  obseryation  impossible.  The 
penumbral  ftoture  (or  'partial  shadow)  erept  in 
upon  the  moon  at,  the  predicted  hour,  perceptibly 
lessening  her  Ught  as  the  gloom  spread  oyer  her 
disc,  preceding  the  entry  of  the  true  shadow  at 
10.35.  The  earliest  appearances  indicated  the  pro- 
bability that  the  face  of  the  moon  instead  of  being, 
dtiring  totality,  its  usual  coppery  colour,  would  haye 
been  of  a  dark  leaden  tint ;  but  when  the  shadow  had 
adyanced  about  one-fourth  there  were  seen,  by  aid 
of  the  telescope,  strong  indicatioas  that  the  ruddy 
hue  would  preyail,  and  this  colour  became  yery 
decided  as  ume  went  along.  The  ruddy  tinge  was 
brightest,  and  looked  yerv  translucent  at  the  edge 
of  tne  moon's  eclipsed  limb,  but  faded  gently  to  ml 
before  the  eye  readied  the  margin  olthe  shadow 
trayelling  oyer  her  disc.  The  colour  generally  of 
the  obscured  part  was  bluer- grey,  and  yery  hasy 
in  character  throughout,  llie  details  of  the  illu* 
minatod  part  were  yery  dear  and  distinct,  although 
at  times  a  little  suboued  by  the  passing  oyer  of 
iilmy  pieces  of  stray  doud.  No  star  was  yisilde  at 
any  tmie  around  the  edge  of  the  moon,  and  the 
sky  surrounding  corresponded  somewhat  to  the 
bluey-grey  of  the  echpsed  tint.  About  10.50 
a  yery  pretty  atmospheric  effect  was  wit- 
nessed, for  around  the  moon  there  formed 
a  meet  pleasing  disc-like  halo,  about  four 
of  her  diameters  across,  which  was  fringed  with  a 
margin  of  beautiful  colour,  mainly  of  an  orange 
shade,  and  this  lasted  some  little  time.  At  tUs 
stage  a  brilliant  meteor  darted  across  the  sky, 
apparently,  as  our  obseryer  said,  out  of  the  moon« 

It  was  suggested  by  a  Belgian  astronomer  that 
the  earth  was  on  this  occasion  in  such  a  position  as 
to  cast  in  shadow  the  outline  of  the  Andes  upon  the 
face  of  the  moon,  and  adyised  obseryers  to  look  out 
for  this  appearance ;  but  the  best  tdesoopes  would 
haye  failed  here  to  detect  this,  as  the  eoge  of  the 
earth's  shadow  seemed  less  denned  than  on  former 
occasions,  which  nught  haye  arisen  from  the  air  hi 
our  locality  being  so  oyercharged  with  moisture. 
With  all  respect  to  this  distinguished  authority,  it  Is . 
yery  questionable  whether  the  outline  of  any 
tezrestnal  mountains  could  eyer  thus  be  dstecteo, 
as  the  highest  are  not  more  perceptible  in  propor- 
tion to  the  earth  than  the  roughness  of  an  orange 
is  to  ite  diameter ;  and,  further,  at  the  distance  the 
moon  is  from  the  earth,  the  edge  of  the  shadow 
there  falling  would  be  less  decMsd  than  nearer; 
consequently  the  outline  of  these  proportionately 
small  deyations  would  haye  merged  mto  the  general 
outline  of  the  earth's  shadow  and  be  lost. 

The  obseryer   at  the  telescape   witnessed   the 
mountains  in  the  moon,  one  by  one,  obliterated  aa 
the  shadoiv  trayelled  oyer  them ;  but  the  crater 
Aristarchus,  the  brightest  point  on  the  surface  of 
the  moon,  stood  conspicuously  yisible  about  U.Oj  In 
the  midst  of  the  already- darkened  region.    During 
yiaibility    the     circular    outline    of    the  'moon 
remained  perfectly  distinct,  and  was  neyer  lost  to 
yiew   once.     This,    combined  with  the  red  tint 
unmistakably  indicated  the    dear   meteorologioai 
stete  of  our  atmosphere  around  the  margin  of  our 
globe  immediately  facing  the  moon— a  condusion 
based  upon  the  accepted  theory  regarding  this 
phenomenon  during  lunar  eclipses.    Great  prepara- 
tions had  been  made  at  many  of  the  Continental 
obseryatories,  and  at  Greenwich,  for  astronomical 
inyestigations  reUtinp;  to  the  moon ;  but  it  is  feared, 
from  telegrams  receiyed^  that  disappointment  was 
ezperiencea  at  many  stetions,  althoiigh  at  Madrid, 
Bermuda,  and  Canada  they  were  specially  fayoured 
with  fine  weather.    At  £dinbui«h,  during  occa- 
sional breaks  in  the  clouds,  ail  the  steges  of  the 
eclipse  were  witnessed.    There,  it  is  stated,  the 
colour  was  dark  red,  and  the  stars  shone  brightly  all 
around  her.    It  might  be   inddentally  remarked 
that  this  last  speotade  to  the  eye  at  the  tdescope  is 
the  most  impressiye  of  all,   for  the  moon,  then 
mantled  in  a  weirdlike  garb,  appears  enffirdied  with 
a  coronet  of  stellar  gems,  and  this  beautiful  aspect  is 
only  poanUe  during  the  phase  of  totality.    This 
appearance  was  remarkably  conspicuous  during  the 
total  eclipse  of  1888. 
Southampton.  S.  S. 
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TEB  EABTH*S  SHADOW  OST  THE  UOON. 

[32962.]— TBOuaa  praTented  bj  doudy  weather 
from  obtaining  even  a  momentary  glimpie  of  the 
leoent  lonar  eolipMy  I  wonld  aek  permianon  for 
Mfm/ob  in  your  ooinmnB  to  call  attention  to  the 
iQggeetion  pnt  forward  by  Mr.  Neville  Holden 
Oetter  32927)  reroeoting  the  oause  of  irrflgularitieB 
m  the  contour  of  the  earth's  ahadow  aa  thrown  on 
the  noon.  Like  many  otlun,  I  waa  anzioni  to 
obeerye  the  eoHpie  of  the  16th  nit.  for  the  purpose 
9i  ynifying  the  obeeryation  made  by  M.  Boe  at  a 
preyions  eoupae,  daring  which  he  noticed  an  irre- 
nlarity  in  the  outline  of  the  earth's  shadow,  which 
la  SBpposed  to  be  caused  by  a  mountain  range  on 
the  earth's  surface.  Capt.  W.  Noble,  at  the  annual 


eettng  of  the  British  Astronomical  Association, 
pointed  out  that  the  late  edipse  offered  a  fftyourable 
opportunity  of  oonfirming  it,  as  the  Andes  would 
be  so  placed  as  to  probahly  oast  a  shadow  on  the 
ianar  surface.  But  it  seems  to  me  that  under  the 
moat  fsyourable  dronmstances  the  shadows  cast  by 
even  such  a  range  of  lofty  peaks  as  the  Andes, 
would  require  the  ezerdse  of  the  greatest  care  in 
discriminating  between  an  irngularily  caused  by 
them  and  one  duci  to  inequalities  on  the  surface  of 
the  moon.  It  might  be  possiUe  to  do  so ;  but  the 
edge  of  the  shadows  in  all  the  edipses  I  have 
ebaeryed  has  always  seemed  too  ill-defined  to  admit 
of  any  great  degree  of  certainty  being  attached  to 
suck  an  obseryation. 

The  frequent  deyiation  from  circularity  of  outline 
noticed. by  many  obseryers  during  the  progress  of 
a  lunar  eclipse  may,  I  think,  be  accounted  for  in 
many  instances  by  the  yarying  refraction  and 
absoi^tiQn  of  light,  due  to  shifting  of  large  masses 
•f  clouds  oyer  considerable  areas  of  the  earth's 
surface  situated  along  the  earth's  limb  as  viewed 
from  the  moon ;  whue  the  difference  in  colour,  as 
noted  by  yazious  observers  of  the  same  edij^,  ia 
piobabl^  caused  by  the  vajying  amount  of  moisture 
pieaent  mthe  air  at  the  different  plaoea  of  obserya- 
tion. Obsevven  might  test  the  correctness  of  this 
WW  by  noting  at  future  edipses  the  hygrometric 
•oodition  of  the  atmosphere  at  their  observing 


IVnest  Gate,  B.,  Bee.  3.         B.  J.  Hopklna. 

.  JlBTBOHOXIOAX  —  <*  F.B.A.S."  —  8TAB 
TB8T8— OYBBTAXED    BBAIK. 

[32963.]— I  £is.  veiy  grateful,  as,  no  doubt,  many 
Otfien  are,  for  Lieut. -Col.  Mark  wick's  and  Mr. 
HoUten'ff  accounts  of  the  lunar  edi|)se  of  the  15th 
inat.  Here  Cin  London)  it  was  entirdy  hopdeas  to 
no  anvthmg  of  it.  With  reference  to  Lt.-Col. 
Markwick's  paragraph  re  the  dark  patch  on  the 
oentte  of  moon,  I  nonced  the  phenomenon  (just  as 
ha  daacribes)  in  the  1888  edipse.  and,  with  the 
naked  eye,  the  patch  then  seemed  to  nave  a  gyratory 
■lotion  at  times,  and  then  still,  but  waa  alwaya  in 
the  centre  of  the  moon'a  disc.  It  wonld  be  very 
Interesting  to  know  what  some  of  our  great  scientists 
make  of  it,  if  not  optical  illusion. 

I  hope  *'F.B.A.S."  wiU  forgive  my  sflence  with 
tmxd  to  '*  We^  "  and  others'  onset  on  his  replies  to 
letters  andquenes,  and  more  especially  with  regard  to 
iineplytomy  query  redividingpoweron  c'Lyrsewith 
2|in.  I  may  tell  *'  Wega  "  and  others  that  I  quite 
understood  "  F.B. A.S. "  in  hia  reply  aa  dealing 
with  200  power  spedlied,  and  ao  #oula  any  right- 
thinking  person.  I  have  readjuated  the  e.g..  and 
have  had  good  results  on  other  objects  (which  I 
sent  to  the^*  E.M."  some  time  ago,  but  have  never 
seen  them  in  print,  and  have  bosn  too  ill  since  to 
ftiqoira  about  them).  I  distinctly  aaw  the  black 
shadow  of  No.  3  satellite  pass  over  Jupiter  on 
Sept.  Vf.  Have  divided  y  Leonis,  Oastor,  t*  Lvtoq. 
•nd  can  see  comes  to  i  Gemini ;  but  have  tried  all 
powers  on  Polaris,  and  failed.  In  reply  to  "  Jimmy," 
(aQ929,pp.  308),  I  have  seen  all  three  with  40,  and 
200  with  a  little  attention,  all  four  in  Trapeaium  of 
Qiion.  What  grand  Adds  there  are  here,  also 
9  Orion.  I  saw  Wolff's  Comet,  6th  Oct.,  with 
power  30,  exceedingly  faint  and  ill-defined,  forming 
a  triangle  with  91  and  93  Tauri ;  could  not  glimpse 
tt  in  findte,^  power  10,  l|in.  o.g.  aoro.  What  is  the 
Tslattve  brightness  of  the  neoulaB  in  Andromeda 
^  M)— 8  mag.,  and  Orion,  5  or  6  maa.  ?  What 
'powers  and  objeota  in  the  doae  dnstera  oepartment 
would  be  uaeful  on  thia  (2|)  inatrument. 

r  have  had  to  deaiat  from  atudying  for  the  past 
two  months,  in  consequence  of  an  over-taxed  brain, 
aad'have  even  had  to  pack  away  my  instrument,  to 
my  diagnst.  My  business  keeps  me  indoors  a  good 
ha.  would  long  walks  do  me  good  F  Any  advice 
from  aoy  of  your  readers  will  be  gratefully 
adbiowledged.  I  find  consolation  in  alcoholu} 
dfinka  for  the  time,  but  it  retuma  unleas  I  keep  up 
thk.  0.  H.  Fridy. 

THB  TBAFEZIXTK  OF  9  0BI0NI8— TEST 

OBJECTS. 

[32964. WOv  referring  to  the  6th  edition  of 
Pkoctor's^*  Half  Hours  with  the  Telescope,"  I  find 
the  following  with  reference  to  the  visibuity  of  the 
stars  in  the  trapezium  of  9  Orious  with  small 
apertures:  "A  good  3in.  glass  shows  four  dis- 
tinctly ;  but  with  smaller  apertures  only  three  are 


visible."    « Jimmy"   (letter  32929.  p.  308)  may 

rest  assured  that  this  is  incorrect.   Why .  the  fourth 

star  of  the  trapezium  was  dieeovered  m  the  17th' 

century  with  a  refractor  (of  course  non-achromatic) 

of  2'33tn.  aperture,  and  23ft.  focua,  the  higheat 

power  on  wmoh  waa  about  92 ;  and  it  ia,  of  course, 

much  eader  to  see  an  object  when  it  is  known  to 

exist  than  to  discover  it.    I  have  not  time  to  look 

up  many  authorities ;  but  I  find  that  Bumham  saw 

aU    four   easily   at  Mount   Hamilton  when  the 

asterism  was  2  hours  from  the  meridian,  with  lin. 

aperture  of  his  5in.  refractor.    GNsre  has  seen  all 

four  with  IJin.,  and  I  saw  them  easUy  with  l^in. 

aperture  of  a  Sin.  refractor  in  Devonshire  in  1874. 

On  plate  15  of  the  Hon  Mrs.  Ward's  "Teleaoope 

Teaching,"  there  ia  a  drawing  of  the  nebula  made 

with  a  2m.  refractor  (power  about  80)  which  shows 

all  four  distinctly.    Some  years  ago  I  had  a  2iin. 

Wrav-CIarkson  refractor,  and  should  have  been 

much  surprised  not  to  have  seen  the  fourth  star  on 

any  dear  evening,  and  this,  too,  within  four  mfles 

of  Charing  Gross.    I  should  like  to  know  whether 

Mr.  Grover  failed  to  see  the  fourth  star  with  hia 

2in.  refractor.    Late  meaaurea  of  a  Piadum  give 

3*08"  as  the  distance.    <*  Jimmy  "diould  examine 

y  Geti.    If  he  can  see  tbis  double  there  is  not 

much  the  matter  with  his  eye  or  his  tdescope  ;  he 

will  probably  require  a  higher  power  thui  100, 

though.    On  good  nights  a  power  of  from  170  to 

180  could  be  lued  on  stars  with  a  tdescope  of  that 

size. 

Dec.  8.  H.  Sadler. 


TEMPEL  -  SWIFT    OOMET    AND  SUIT- 
ABLE TELESOOPES. 

[32065.]— I  vownt  this  comet  on  Oct.  22  with  a 
Sin.  o.g.,  47in.  focus,  Ramsden  eyepiece  giving  a 
nower  of  28  diameters,  and  Add  of  view  of  2". 
It  seemed  about  8'  in  diameter,  and  its  light  ex- 
tremdy  feeble.  I  obtained  positions  on  the  23rd  and 
28th  Oct.  and  2nd  Nov.  with  these  and  the  pomtions 
given  in  "  Sdentifio  News  "  column  (Oct.  9th, 
No.  1385J.  I  have  been  enabled  to  find  an  approxi- 
mate orbit,  from  which  it  appears  that  its  distance 
from  the  sun  on  Oct.  28th,  the  date  of  finding,  waa 
1*29,  and  from  the  earth  *4  (the  earth'a  diatancefrom 
the  aun  being  T).  On  or  about  Nov.  16th  it  was 
nearest  to  the  sun  1-1,  and  its  distance  from  the 
earth  at  the  same  time  3*03.  Now,  supposinff  it  is 
illumined  by  the  sun^  it  would  be  *36  brighMr  on 
the  latter  date— that  is^if  1**  represents  its  bright- 
ness on  the  28th  Oct.  Then  1  '36  would  represent  it 
on  16th  Nov. .  and  I  can  only  think  that  a  mistake 
has  been  made  in  placing  the  decimals  in  the  figures 


P/3    1 
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in  Nos.  1,386,  1,387,  1,390,  which,  if  placed  after 
the  first  inatead  of  after  the  aecond  figure,  will  then 
agree  very  well  with  mine,  and  also  with  the  comet 
on  different  occamons. 

I  indose  sketch  of  earth's  orbit,  and  c5met's  path 
which  will  give  a  general  idea  of  their  rdative 
motions,  the  same  dates  on  each  and  the  lines  con- 
necting them  showing  the  direction  in  which  the 
comet  was  seen.    Fig.  1,  devation ;  Fig.  2,  plan. 

The  visibility  of  tms  comet'  and  other  famt  ob- 
jects in  tdescopes  does  not  seem  to  be  wdl  under- 
stood. Setting  aside  the  question  of  personal  equa- 
tion, some  people's  vidon  being  more  sensitiye  to 
light  than  others,  there  is  mudi  to  manage  in  the 
relation  of  focus  to  aperture.  To  illustrate  this,  let 
us  suppose  we  can  just  discern  a  comet  of  8  minutes 
of  are  in  diameter,  with  a  tdeaoope  having  a  3in. 
o.g.  of  4ft.  focal  length,  and  having  an  eyepiece  of 
iuat  Buifident  power  to  convey  the  whole  of  the 
light  through  the  pupil  of  the  eye.  If,  now,  we 
take  away  the  3in.  o.g.  and  place  one  of  6in.  and 
8ft.  focus,  all  other  parta  remaining  tiie  same,  we 
shall  get  zour  times  the  amount  of  light ;  but  the 


image  in  the  focus  will  also  be  four  times  thaiEsa, 
because  twice  the  distance  from  the  o.g.,  so  tku 
the  increase  of  light  will  be  spread  over  a  Isiger 
area,  therefbre  the  illumination  willbetbasMBs; 
and  if  we  attempt  to  correct  this  by  uiing  a  lovsr^ 
power  eyepiece  we  shall  fail,  because  the  baam  of 
ught  iaauing  from  it  will  be  larger  than  the  papil  oi 
iSa  eye,  the  iria  acting  aa  a  light-stop.  Agam,  if 
we  take  another  o.g.  of  2ft.  focus  and  liin.  is 
diameter,  the  same  reaaoning  holds  good ;  the  eons 
of  light-rays  will  come  from  the  o.g.  in  eadi  esn 
at  the  aame  angle,  but  in  thia  caae  the  eg.  wiU 
only  gather  one-fourth  aa  much  light  aa  the  Sb., 
ana  the  image  in  the  fidd  will  be  one-fouth  iha 
area,  ao  it  wm  be  of  the  nine  brightncas,  andlaige 
enough  to  be  very  wdl  seen. 

It  will  also  be  seen  that  if  we  stop  down  the  Gin. 
o.g.  to  the  3in.  or  the  IJin.,  we  should  take  awij 
a  urge  amount  of  light  without  reducing  the  else  « 
the  image,  which  depends  on  its  distance  from  ihs 
o.g.,  and  so  the  object  would  have  becoias  qvlti 
inviaible.  The  outcome  of  this  ia  that  a  «ti- 
ioeuaed  tdeaoope  with  a  large  aperture,  and  c^ 
piece  to  bring  all  the  light  into  the  eye  to  tha  rstua 
(the  eye  farming  a  part  of  tha  instrument),  ii  the 
beat  for  thia  purpoae. 

In  conduaion,  let  me  remind  your  readsn  that 
this  only  applies  to  objects  having  a  seniiUs  dia* 
meter,  and  not  to  points  of  light  as  the  stark 

Wimbiah,  Nov.  27.  J.  Laos. 

UEBSIEB'S  XBBTTLiB. 

[32966.1—1  AH  not  able  to  trace  the  fdlowiag 
numbers  in  Webb's  "Cdeatial  Objects."  or  ia 
Proctor's  *' Smaller  Star  Atias,"  Noe.  40,  4S,48, 
91,  and  102.  No.  40  is  shown  in  map  9,  bat  it  ti 
not  initialled.  If  any  reader  will  kindly  give  me 
the  R.A.  and  Dec.  rN.  or  S.)  of  the  five  nebds,  he 
will  very  greatly  oUige.  Autolyona. 


THE  STAB  OF  1890,  SEPT.  7-16,  IH  THE 
ANBBOMEDA  NEBUXA-SOKB  ITH- 
BECOamSED  VABIABLE8  IH  OYa- 
STTTS,  LYBA,  Ao. 

[32967  .]~Iv  reply  to  Mr.  Espin's  note  (Isttar 
32891),  I  beg  to  state  that  as  soon  aa  I  was  oos- 
vinced  that  the  star  of  Sept.  7-15,  1890,  sesnoair 
the  nudeua  of  the  Andromeda  Nebuhi  had  reaDy 
undergone  a  diange.  I  immediatdv  wrote  Dr.  Cope* 
land,  and  aeveral  otner  eminent  obaerven.  reqoM- 
ing  them  to  look  it  up.  Unf ortnnatdv,  the  sttf  ia 
the  mean  time  had  d&niniahed  below  the  10th  nag- 
nitnde,  and  waa  therefore  an  object  of  leae  i&tan^ 
The  poationof  thia  atar,  aa  given  in  "£.  H./' 
page  239,  ia  for  1860,  not  1890,  aa  there  stated.  It 
folio  wa  the  nudeua  66sec.  in  B.A.,  and  is  61' to  ihs 
north.  It  does  not  appear  that  my  reqaeit  wii 
followed  up,  and  Dr.  Ocmdand  rrolied  imder  dsts 
Oct.  10  as  follows :— "  I  hope  you  followed  up  yoor 
obaervationa  of  the  atar  near  the  Andzomeds 
Nebula,  for  I  have  not  been  in  a  podtion  to  examae 
it.  Our  temporary  obeervatory  ia  still  a  thing  of 
the  future,  and  JDunecht  ia,  I  am  aony  to  mj, 
finally  doaed."  I  alao  requested  the  Lick  obsamn 
to  examine  its  spectrum  with  the  great  3aB. 
refractor  on  Mount  Ilamilton ;  bat,  aa  y^  ^^  j^ 
no  reply.  My  own  obaervationa  are  given  ^'f^h 
aa  under,  the  compariaon  stars  being  li.M.  ^'}^\* 
9-0  ma^.,  and  a  faint  10'5-mag.  atar  about  lO'  X. 
preoedmg  the  nudeua : — 


1890.     Mag. 

Sept.    7      8-5 

„    10      9-0 

16    105 

16    10-7 

20  10-d 

21  10-6 

22  \  Not     aeen 

23  ]     hazy. 

24  " 
2d 
26 


»» 

»» 
»» 


If 


1890. 

Oct.    2 

3 

8 

9 

10 


fi 


n'o' 


11 
12 
14 
17 
22 
ov.  4 
11 


II 
II 


II 


10- 

10-7 

10-7 

10-5 
IVery    famt; 
}     hardlyabore 

)  lliMg- 
10-7 
Not 
10-6 
10-7 
10  6 
lO'a 


10-6 
10  4 

Not  seen; 
moonlight. 
28  v.ft. ;  perhaps 
10*7,  or  less. 
From  the  above  it  wiU  be  apparent  that  aftsr 
Sept.  16  the  atar'a  fluotuationa  in  light  were  ood- 
parativdv  email.  It  haa  been  obaerved  on  9fVj 
favourable  oooaaion  during  the  preaant  appannoa 
with  a  like  result.  One  obaervatioo,  y^Su 
deaervea  notice.  1890,  Oct.  2 :  thie  ni^ht  {o^^ 
a  nebuloua  haae  around  the  atar,  as  if  ^*.^'*^ 
ground  of  nebulodty  had  suddenly  <^^ 
around  it ;  the  like  waa  not  aeen  around  other  fw 
in  the  ndghbourhood,  audit  was iMsappartotoD 

Oct.  3.  lUs  phenomenon  has  not  been  ^^^J^ 
The  above  observations,  with  tha  exoeptioa^  w^ 
of  Nov.  4,  were  made  with  a  4iin.  wto««' 
power  40.  ^    .  ^....^ 

With  regard  to  the  star  Braime  m  S.  Otf^^UfSZ 
referred  to  In  "  E.  M.,"  p.  239, 1  also  rt^^^^JJnfJ 
an  unrecognised  variable,  and  watched  for  'j^'J?, 


Oko.  U,  1891. 
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dinm«7  to  two  or  thzBO  obaerren.  aad  both  liir. 
IngaU  and  mviell  oboeryed  the  star  on  April  26, 
when  it  had  aiminiahed  a  foil  half-magnitnde  to 
4*3.  Sevezal  other  bright  naked-eye  stara  have 
teen  fotmd  Taziable  to  a  amall  extent.  They  do  not 
appear  to  have  been  preyionaly  reoogniaed  aa  anoh. 

^  XyriC.—Thia  atar  haa  been  yarionaly  rated  by 
(UiEerent  obaeryera.  Zaoh,  Herachel,  ana  Honzean 
dace  it  above  the  atara  e  and  K  Lyne  in  magnitude. 
I  bad  alao  noticed  it  brighter.  In  1890  I  waa  anr- 
pzned  to  find  it  nearly  hall  a  magnitude  fainter  than 
atther.  The  atar  haa  been  oazelully  watched,  and 
forty  determinationa  of  ita  brightneaa  aeoored. 
IhaM  ahow  flnotuationa  in  ita  light  of  0*4  mag.  from 
4*3  to  4*7y  which  may  be  periodical.  Theae  minor 
variationa  are  probably  anbordinate  phenomena, 
fhetme  period  being  repreaented  by  Uie  intwyal 
between  two  bright  maxima.  Such  a  TUfc-riwynTw  haa 
not  yet  been  recorded.  The  period  ia  probably 
bug,  and  the  range  of  variation  probably  nearly  a 
whue  magnitude.  The  apeotrum  ia  a  fine  apeoimen 
of  type  UI.  Secohi  calia  it  a  perfect  copy. of  a 
Hncuia.  I  find  the  banda  aomewhat  leaa  denae, 
bat  yezy  fine  withal.  1891,  Oct.  12,  in  ateady  air, 
»T«n  or  eight  banda,  yery  broad  and  defined,  were 
riaihle  with  a  small  direci-yiaion  priam  on  the  4iin. 

32  Cysm*  zxh.  12m.  N.  AT  21'.— Thia  orange- 
tinted  atar  fluctnatea  in  ita  light.  1891,  Hay  28.  32 
was  neariy  equal  to  o*  Oygni ;  on  the  Slat  it  had 
dimiahed  0*6  mag.  I  had  pz«yioualy  noted  aome 
pocaling  diaoordanoeain  the  magnitude  of  theae  two 
Bkaza,  and  think  that  the  yariationa  of  32  will  be 
found  to  poaaeaa  much  interest. 

P  AndromeeUe.^TbiB  well-known  atar  brightens 
andfadea  to  the  amount  of  aomewhat  less  than  half 
a  magnitude,  from  1*9  to  2-3  mag.  It  ia  frequently 
tbe  lucida  of  ita  conatellation.  ita  tint  ia  auapected 
of  yazyin^alao  from  orange-red  to  pale  yellow.  Ita 
■pec^um  la  of  the  third  type,  thebsjida  in  the  green 
and  blue  being  aomewhat  faint,  and  requiring  a  low 
dispeiaionto  ahow  them  well.  I  haye  aeen  them 
tbus  moat  beautifully  with  a  aimple  apectroeoopic 
iiraogement  attaofaed  to  my  4|in.  lefraotor,  whidi 
I  bope  to  deacribe  at  length  in  my  next  note. 

B.  Packer. 

OALOULATIONS  OONOBBNINO  THE 

X.BNS. 

[32968.]—!  HAVB  thought  that  a  few  brief 
xamarks  on  the  above  subject  mip;ht  possibly  be  of 
some  use  to  thoae  who  require  opticid  £ita,  but  have 
Bot  the  time  to  make  a  thorough  atudy  of  me  adence 
of  optica  itaelf . 

In  the  uae  of  the  formulsB  commonly  applied  to 
qaastiona  concemiug  amall  lenaea,  thereeulta  arrived 
at  are  not  alwaya  atriotly  correct,  although  yery 
Bssriyso. 

One  reason  of  this  ia  that  the  formuls  are  cal- 
ooUted  out  for  what  are  known  aa  '*  thin  *'  lenaea, 
or  thoae  in  which  the  effect  of  the  thickneaa  of  the 
leofl  is  neglected. 

Also,  it  ia  ftSBumed  that  the  ourvee  of  the  surf  aoea 
fomuDg  the  lena  are  such  that  moat  of  ttie  reflected 
fays  ox  light,  ao  called  (or  tiieir  directions  pro- 
dooed),  from  a  point  of  an  object,  after  passing 
oWquely  through  the  lena,  interaect  aomewhere  on  a 
cmtial  axia,  thia  axis  being,  for  all  practical  pur- 
posai, aline  drawn  from  the  point  of  the  object, 
and  through  what  ia  known  aa  the  centre  of  the 
leos.  In  other  worda,  it  is  aaaumed  that  the  raya 
for  each  point  of  the  object  emerge  from  the  lena 
in  ths  directiona  of  the  radii  of  a  common  sphere. 

The  two  accompanying  illuatrations  of  a  douUe- 
conyex  lens,  though  greatly  exaggerated,  will 
psifaaps  make  my  meaning  dearer  :— 

It  will  be  noticed  that  the  image,  unlike  the 
ob}«ot,  ia  not  a  atraight  line ;  but  for  amall  lenaea 
Biay  he  oonaidered  aa  such. 

Iba  value  of  the  prindpal  focus,  or  point  x,  where 
^rays parallel  to  the  axia  of  the  lena,  after re- 
haction,  interaect  the  aame,  liea  in  tiie  fact  that, 
alfiwnjsh  lenaea  of  different  materiala  alter  the 
dsnation  of  a  ray  ftom  ita  original  direction,  the 
nlikionBhip  between  the  distances  d,  /,  and  I>  ia 
mdipendent  of  the  material  composing  the  lens. 

An  aquation,  not  difficult  to  prove,  which  con- 
Moti  theae  distancea  in  the  case  of  a  concave  lens, 
when  the  thickness  is  ignored,  and  which  ia  uaed  aa 
»tedaid,ift- 

rf        D  ■  / 
Bf  eaUm^one  aide  of  the  lean  plus,  and  the  other 
"witf,  thiB  equation  may  be  uaed  for  any  kind  of 
u^Iaos. 
K»  iaatance,  in  Fig.  1  if  D.  -  plus,  then/  and  d 


^Vpow  the  sign  and  value  of/ to  be  unknown, 
Jd  ii  required,  and  that  D  •  42"  and  d  «  II ", 

"n  "(^  42)"  7 

.'./«-  8-72",  nearly 


I 
II 


42 


1^ 


ttdbsiag  miMiM,  ahowa  ua  that  the  lena  ia  convex. 
P^t  2  ibowB  the  prindple  of  the  common  magnify- 


Fig-.  i, 


FiC-   ;i 


d 


/- 


If  the  eye  of  the  obaerver  be  auppoaed  quite  doae 
to  the  lena,  and  about  the  central  axia  thereof,  it 
will  be  seen  that  the  magnification  of  the  object 
dependa  on  the  distancea  a  andD.  But  if  <f  be  not 
the  diatanoe  at  which  the  obaerver  can  aee  an 
ordinary  object  moat  diatinctly,  the  image  will  not 
appMsar  sooa ;  therefore,  if  the  power  of  ODaervation 
variea,  a  will  be  a  fixed  and  aeparate  diatanoe  for 
eadi  obaerver,  found  by  experiment.  In  ordinary 
caaea,  d  ia  uaually  taken  aa  being  about  10". 

We  have,  aize  of  object :  aize  of  image  :  I'D  :  d 
(if  we  assume  the  image  to  be  atraight) ;  therefore 

^  -  th.numt>«  of  timM  the  im.g.  >.  Urgn  tt..n 

the  object.    But — 

111 


d 


D 

1  + 


/ 
d  ^f+d 

f  f 


If  the  actual  diatance  of  the  eye  from  the  lena  ia 
to  be  taken  into  account,  perhapa  the  moat  aatia- 
factory  way  ia  to  find  tne  power  of  the  lena  by 
experiment,  which  we  will  diaousa  later  on. 

A.  aadd. 
{To  be  eoniinued.) 


PB0JE0TILB8,   AKD  BOTATION  OF 
THE  BABTH. 

[32969.]— Havino  had  some  experience  in  laying 
rifled  ordnance,  I  venture  to  offer  a  few  remarka  on 
the  queation  under  diacuanon.  With  reepect  to  the 
deviation  of  a  shot  from  the  plane  of  the  trajectory 
caused  by  the  rotation  of  the  earth.  General  Owen, 
in  hia  '*  Elementary  Lectnree  on  Artillery  " — which 
uaed  to  be  a  Woolwich  textbook— eay a  it  "  may  be 
practically  diaregarded,  for  it  would  only  be  aenaiUe 
m  very  Ions  rangea,  and  in  theee  the  disturbing 
effeota  of  mfferent  ourrenta  of  air  during  a  long 
time  of  flight  would  quite  npaet  any  calculation  for 
auch  deviation."  I  have  not  General  Boxer'a  book 
by  me. 

But  the  deviation  to  whidi  your  oorreapondent 
alludea  haa  nothing  to  do  with  the  earth'a  rotation. 
The  tedmioal  name  for  it  ia  "  drift."    All  modem 


rifled  guna  ^ve  the  projectile  a  right-handed  rota- 
tion about  ita  axia— that  is  to  say,  the  upper  part 
tuma  to  tiie  right,  with  reference  to  an  obaerver 
placed  behind  the  gun,  and  the  drift  ia  invariablif 
to  the  right,  the  amount  inoreaaing  with  the  range ; 
ao  that  the  curve  deacribed  hy  the  proleetile  ia  one 
of  double  curvature.    There  ia  no  orift  in  the  flight 
of  a  round  shot.    The  real  cauae  of  the  projectile 
from  rifled  guna  awerving  to  the  right  haa  engaged 
the  attention  of  aeveral  powerful  mathematiciana — 
Pkof.  Greenhill  for  one;  but  opiniona  differ  ai 
to  the  explanation  of  thia  difficult  problem.    It  ii 
generally,  however  understood  that  the  true  ex- 
pUmation  muat  be  aought  for  in  the  theory— a 
aomewhat  difficult  one— of  the  gyroacope.    Beaden 
who  are  intereated  in  the  aubject  will  find  a  whole 
chapter  on  drift  in  Haddnlay'a  *<  Textbook  on 
Artulery,"  an  official  and  q|uite  recent  work.    In 
laying  a  gun  you  allow  for  drift  by  throwing  the 
leaf  of  the  tangent  acalealittle  to  the  right  by  means 
of  the  deflection  aorew  ad juatment.    For  ranana  leas 
than  2,000yda.  the  error  from  drift  ia  ao  amall  that 
it  may  be  diaregarded,  and  for  a  range  of  exactly 
2,000yda.  the  nf^t  ia  correct  and  requires  no  ad- 
juatment.    For  racgea  greater  than  2,000yda.  the 
rule— at  leaat,  for  Add  guna— uaed  to  be,  and  prob- 
ably atill  ia,  aa  foUowa  :— 

From  2,000  to  2,600  you  give  3' deflection  left 
2,500  to  3,000  you  give  5'  do.  do. 
8,000  to  3,500  you  give  9*  do.  do. 
3,500  to  4,000  you  give  15*       do.        do. 


19 


It 


In  order  to  make  the  adjuatment  for  drift  auto- 
matic, aome  tangent  acalea  are  aet  in  dota  which  are 
not  quite  at  right  anglea  to  the  axia  of  the  trun- 
niona  (or  a  line  parallel  to  that  axis),  ao  that,  as  the 
atem  of  the  acale  ia  raiaed,  the  leaf  movea  to.  the 
right.  The  aame  object  haa,  I  bdieve,  been  attained 


by  having  a  alightly  curved  atem. 
Charing,  Kent. 


J.  B.  O. 


[32970.]— I  HAVB  no  doubt  "A  FeUow  of  the 
Boyal  Aatronomical  Sodetv  "  will  fully  explain  to 
*<  Ignoramua  "  (aee  letter  32953)  the  reaaon  for  pro- 
jectilea  acting  in  tiie  manner  mentioned  by  him  fn 
hia  letter  of  Nov.  27 ;  but  as  I  almost  fdl  into  the 
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nine  error  as  '*  IgnonmuB "  apparently  has, 
perhaps  I  may  be  exoiued  if  I  tiy  to  enlighten  him. 
The  poles  of  Uie  earth  are  approximately  at  rest 
■0  far  as  rotary  motion  is  oonoemed,  and  any  place 
on  the  Equator  is  travelling  faster  than  any  other 

Kint  on  the  earth's  sorfaoe ;  therefore,  any  point 
tween  the  North  Pole  and  the  Equator  is  travel- 
ling ftuter  than  any  other  to  the  north  of  it,  bat 
tlow0r  than  any  to  the  south  of  it  a$  far  at  the 

Now,  I  think  ''Ignoramns"  will  see  that  if  a 
marksman  in  the  northern  hemisphere  fires  due 
north,  the  point  from  which  ithe  bullet  starts  has  a 
greater  Telocity  eastward  (or  to  his  right)  than  the 
point  at  whioh  the  rifle  is  aimed,  oonsequently  the 
Dullei  tends  to  the  right  of  the  target ;  but  when 
the  man  faces  south,  his  spot  of  ground  is  tzaTelling 
to  the  east  (or  to  his  left)  slower  than  any  point  to 
the  south  of  him,  therefore,  the  buUet  still  tends  to 
the  rxgkU  So  that  a  line  representing  the  path  of 
the  two  bullets  would  inteieeot  th^  meridian  at  the 
point  of  fire.  In  the  southern  hemisphere,  of 
course,  the  results  would  be  vice  verad» 

In  conclusion,  may  I  just  mention  that  often 
times  when  I  have  f  eU  tempted  to  attack  the  state- 
ments of  well-infoimed  and  capable  men,  I  haye 
iust  kept  on  the  considexing  cap  for  a  little  while 
Dnger,  and  then  have  generally  found  them  to  be 
oorreot.  In  this  cate  I  at  first  thought  the 
same  as  ''Ignoramus/'  but  justly  concluded  that 
'*  F.R.A.S.''  was  not  likely  to  be  wrong  in  such 
matters.  Walter  Herbert. 


DEVIATION  INT  THE  FLIGHT  OF 
PBOJBOTIIiBB. 

[32971.1—^3  ne  vois  pas  comment  le  mouvement 
de  la  terre  puisse  exercer  sur  un  boulet  (projectile) 
une  influence  aussi  docentu^e  que  celle  signai^e  par 
le  Gkneiml  Boxer. 

Je  n'ai  pas  le  plaisir  de  connaltre  le  traits 
d'artillerie  en  Question,  mais  "F.B.A.S."  pourrait 
neut-dtre  me  aire  si  dans  Texemple  de  sa  lettre 
No.  32925,  il  est  question  d'un  canon  h  rajures 
h^OQjfdales  ou  reotifignes,  ou  mdme  d'un  canon  k 
4me  lisse.  Dans  un  canon  k  sime  lisse,  les  ecarts 
souvent  considerables  sont  excesdyement  caprideux ; 
lis  oat  Ueu  tantdt  4  droito  tantdt  cL  gau<^e;  mais 
ayec  un  canon  k  raynres  h^licoidales,  la  diction 
ett  toujourt  la  meme  quant  au  sen*  dan*  laguelle  elle 
Mfait,  pour  une  m£me  arme,  ce  qui  la  rend  plus 
ladle  a  r^fler. 

L'assertion  de  *'  N.S.W.  Heserre  Rifleman  "  est 
tout  &  fait  exacto,  et  je  m^^tonne  que  "F.B.A.S." 
oontredise  une  opinion  fondle  sur  la  pratique  et 

aui  se  trouye  expuqu^e  dans  la  plupart  dee  trait^s 
e  balistique.  Si  nous  en  oroyons  "  F.B.A.S."  en 
tirant  yers  le  Sud  un  projectile  dans  rh^misphdre 
Nord  la  d^yiation  sera  &  droito,  et  il  en  serait  de 
m6me  n  le  projectile  ittdt  enyoy^  dans  U  direction 
S.— N. ;  en^cnyaat  cela  '*F.R.A.S."  secontredit 
lui-m£ine,  oar  il  est  Evident  que  dans  oes  deux 
oas  I'influenoe  de  la  terre  sera  diam^tralement 
oppoB^. 

De  m£me  "  F.B.A.S."  demande  ropinion  d^on 
"  Artillezyman "  de  Thimisph^re  Sud,  mais 
"N.S.W.  Beserye  Bifleman'^  n'est-il  pas  un 
praotiden  aussi  bien  renseigne  que  tout  autre 
poisqne  chuoun  pent  lire  dans  sa  lettre  au 
atanaardf  *' after  two-and-a-half  years'  experi- 
ence." D'ailleurs  le  rifle  Martini -Henry  est  un 
fusil  iL  &me  k  rayures  h^ooidales  et  dont  les 
rayures  yont  de  oroito  k  gauche,  l'assertion  de 
''N.S.W.  Beserye  Bifleman "  est  done  confirmee 
une  fois  da  plus.  Cependant  je  serai  tr^  heureux, 
si  "  F.B.A.S."  par  une  tb^orie  assez  oourte  pouyait 
m'expliquer  le  fait  qu'il  ^tablit  d'une  fa^on 
p^mptoire.  Brux. 

SOUNDS   AT    SKA,    AND   A   STBANaX 
OOXNCIDBNOB. 

[32972.1— FOLLOWiNO  up  the  interesting  case  in 
letter  75562.  pa^e  335  of  this  week's  "  E.M.,"  I 
relate  the  f ollowtng :  I  stood  on  the  shore  at  C;k>lwyn 
Bay,  North  Wales,  many  years  ago,  in  front  of  a 
hign  difl,  and  heard  the  strains  oi  a  brass  band 
coming  from  oyer  the  sea.  It  was  yery  indistinct 
and  fluctuating,  but  suffident  to  proclaim  the 
nature  of  the  sound.  Not  a  sail  was  yidble,  not 
eyen  any  smoke  of  a  steamer  beyond  the  horizon. 
It  was  noon,  and  yery  hot.  The  sea,  in  full  tide, 
was  as  calm  as  a  duck-pond,  and  Uie  air  motionless 
and  muggy.  Iconduded  the  brass  band  I  could 
hear  wae  on  the  Isle  of  Han  steamer,  which  then 
left  Liyerpool  daily  for  Douglas  at  11  a.m.  Now 
the  distance  to  the  path  of  the  steamer  would  be 
about  35  miles.  No  doubt,  the  cUff  behind  me,  by 
reflecting  the  sound,  helped  to  make  it  sensibly 
audible. 

I  beg  to  mention  here  a  strange  and  ominous 
ooinddence,  one  of  those  dnpUcated  occurrences 
that  alarm  the  superstitious.  The  emigrant  sailing 
ship  (kean  Mofutrch  left  Liyerpool  for  Bio  de  Janeiro 
on  Au^.  20, 1848,  and  soon  took  flre.  We  watched 
the  ship  in  flames  from  the  shore  at  LUmdulas  on 
the  afternoon  of  that  day  about  flye  miles  out.  We 
could  render  no  help^  there  being  not  one  boat  in 
the  place.    About  300  of  the  emigrants  on  board 


lost  their  liyes.  Exactly  20  years  after— yiz..  on 
Aug.  20  (eyen  the  yery  day  of  the  month  coindding 
with  the  number  of  years  separating  the  two  eyents), 
1868— occurred  that  dreadful  disaster  to  the  Irish 
mail  at  UandiUas,  when  that  train  also  took  flre, 
and  33  passengers  perished  in  Uie  flames.  The 
train  goug  full  speed  dashed  into  some  runaway 
trucks  coming  down  hill  to  meet  it  and  round  a 
comer.  The  trucks  were  loaded  with  barrels  of 
petroleum.  In  shattering  these  to  splinters^  the  maU 
bathed  itself  in  petroleum,>hich  instantly  ignited  by 
the  engine's  furnace,  enyeloped  the  train  at  once 
with  flame.  The  writer  was  an  eyewitness  of  both 
these  sad  eyents  and  strange  coinddenoes.  The 
name  of  that  battling  engine  too,  was  Prince  of 
Wales,  and  the  disaster  happened  in  the  pass  of 
Tanyrogof  (under  the  caye),  the  spot  .where  the 
princes  of  North  Wales  used  always  to  meet  the 
onset  of  their  Anglo-Saxon  inyaders,  and  generally 
with  success,  the  podtion  being  good  for  the 
defenders  and  against  the  assailante.  The  lord  of 
the  Manor  of  a  l^gone  generation  of  that  region, 
has  erected  four  tableta  by  the  road-dde,  on  that 
most  sanguinary  spot,  reoordine  the  four  most 
blood]^  of  the  many  battles  fougnt  by  the  princes 
there  in  defence  cf  their  ooimtry. 

T.  H.  Bvans. 


BXPEBIUBNT  WITH  SMALL  DTNAJCO. 

[32973.1— Thb  following  may  interest  some  of 
the  readers  o4  the  '*£.M."  :— I  phased  the  field 
magnets  of  a  small  dynamo  (haying  laminated  H 
armatioe)  in  circuit  with  an  alternating  machine. 
A  wire  was  then  fixed  on  each  cheek  of  the  commu- 
tetor  and  a  lamp  connected  to  it,  which  was 
brilliantly  lighted  by  the  armature  standing  still  in 
the  alternating  fidd.  The  light  could,  of  course,  be 
regulated  or  extinguished  by  turning  the  armature 
in  or  out  the  field. 

Cambridge.  A.  J.  Dew. 


[32974.]— On  reading  the  paper  by  "  O.  J.  L." 
it  occurs  to  me  to  wonoiBr  whether  he  had  studied 
his  Holtzapffd  ?  and  if  so,  what  posdble  fault  he 
can  find  with  the  counting-index  figured  and  so 
luddly  expUined  in  Vol.  lY.  Fig.  126  ? 

Wiu  regard  to  his  oyerhead,  I  am  surprised  that 
the  meth<^  he  has  recently  adopted  is  not  more 
used,  so  much  U  gained  in  steadmess. 

J.  S.  T. 


COUNTING  ON  THB  LATHB. 

[32976.]— BBFKSEDia  to  "  O.  J.  L.'s"  difficulty 
caused  by  the  fineness  of  the  teeth  and  the  jatohet 
work,  it  might  be  possible  to  use  three-toothed 
discs  dde  by  dde ;  but  set  }  of  a  tooth  in  adyance  of 
eadi  other,  the  discs  would  then  be  out  with  only 
120  teeth  each,  and  there  would  be  three  ratchets 
instead  of  one.  With  the  three  ratchete  acting 
independently  each  step  would  giye  if^o  of  a  reyolu- 
tion ;  with  two  ratchete  coupled  x^,  and  with  the 
three  coupled  i}o*  • 

I  am  not  sumdently  acquainted  with  lathe  work 
to  know  if  this  is  feasible  in  practice,  but  it  seems 
right  in  principle.  Batehet. 

LATHB  KATIBBS. 

[32976.]— I  AX  glad  the  lathe- men  are  awaking 
again.  They  haye  probably  been  digesting  the 
excellent  artides  on  llathe  Appliances,  and  are  only 
now  beginning  to  grow  hungry. 

*'  O.  J.  L."  is  at  work  on  the  Index ;  but  I  am 
sure  he  didn't  mean  that  pillar  to  look  so  ricketty 
as  it  does,  as  if  by  laying  the  hand  on  the  top  of 
pulley  you  could  moye  it  to  and  fro  at  least  |in..  I 
think  it  doesn't  want  a  screw  to  raise  and  lower  tae 
top  of  pillar,  but  a  stronger  bar,  and  a  good  strong 
set-screw  in  the  lower  part  to  fix  it.  In  the  case  of 
a  laUie  with  back-gear,  the  index-hinge  or  ball 
might  be  conyenieutly  fixed  on  the  arm  or  bracket 
which  carries  the  gear-wheels. 

I  hope  N.  D.  La  Touche  will  send  the  descrip- 
tion of  his  attachment  to  the  eccentric  cutters,  and 
that  '*  G.  C.  £."  will  write  on  the  index,  and  tell  us 
more  about  his  new  Birch  lathe. 

I  haye  ordered  one  of  Day  and  Co.'s  gas-engines, 
and  hope  to  be  able  to  report  upon  it  fayourably 
before  long.  I  saw  it  running  beautifully  at 
oOOrevs.  per  minute,  and  it  will  run  forwards  or 
back,  whicheyer  way  it  is  started. 

F.  A.  JK. 


INOUBATOBS. 

[32977.]— Ab  the  letter  of  your  correspondent, 
<r.  Fraser,  in  the  •*E.M."  of  Noy.  27th,  u  calcu- 
lated to  oonyey  a  totally  wrong  impression  to  your 
readers,  I  shall  feel  obliged  if  you  will  allow  me  to 
sUte  that  my  company  haye  no  desire  to  preyent 
the  publication  of  a  description  of  my  patent. 
The  objections  which  they  find  to  Mr.  Fraser's 
actions  are :  (1)  He  has  made  and  used  an  incu- 
bator according  to  my  patent,  thereby  trayening 
my  company's  righte,  and  obviously  infringing  my 


patent  (2)  By  writing  and  offering  otfasn  the 
benefit  of  his  experience,  he  indnosa  them  sbo  ts 
infringe  my  patent.  (8)  lliat  he  deodTss  tiie 
readers  of  the  '*  E.M."  oy  suppfesang  the  asms  d 
the  inyentor,  and  therehy  takes  the  crsdit  of  the 
inyention  to  himself. 

In  llie  letter  referred  to  aboye,  he  says:  "  I  haye 
neyer  seen  Hearson's  or  any  other  maker's  iiiea* 
bator  " ;  but  he  takes  oare  not  to  state,  as  he  dosi 
in  a  priyate  letter  to  me,  *<  I  haye  got  my  hifonBa- 
tioB  regarding  incubators  in  the  EsttusB  M»> 
aH42no,  and  Jnrtn  and  Field,  and  i^SMb,  and  b 
lectures  and  papers."  Those  who,  like  myisif. 
haye  the  '*  E.  %L?*  bound  from  the  commencemspt 
will  haye  no  diificulty  in  tradng  the  history  d 
incubators,  and  on  page  662,  YoL  XXXVL^wia 
find  a  full  and  illustrated  deaoription  of  my  moa- 
bator(from  which  it  will  at  onoa  be  eyidsnt  vhce 
Mr.  Fraser  got  his  idea  from.  The  letter  d 
'*  Inoubans  "  m  your  impiesaion  of  Deo.  4th  slso 
deeenres  paMsng  notice.  He  says :  "  Anyone  ntf 
make  a  patentM  article  for  experiment,  eyeo  if  the 
patent  be  yaUd."  WUl  he  kindly  refer  me  to  say 
case  in  which  such  adecision  baa  been  airiTed  str 
I  generally  find  that  those  least  yersed  in  the  law 
are  most  ready  to  giye  adyioe  ^[laiis,  and  I  haw  a 
notion  that  it  will  proye  so  in  this  caae. 

Oluuk  B.  HearaoB. 

6,  Templar-street,  Enatchbuli-road,  CambsrvsIL 

i 32978.1— I  TJLEE  the  opportunnlty  of  tfaankiDg 
Qcubaus"  for  his  letter  in  the  *^£.M.,"  end 
woidd  like  yery  much  to  hear  what  he  or  say 
competent  legal  authority  has  to  saj  regarding 
patente  and  amateurs  experimenting  with  tnem. 

Although  I  apologised,  and  did  as  requested,! 
still  oontmue  to  recdye  threatening  letters  from 
London  «gents.  I  don't  know  what  they  want  I 
don't  make  a  penny  from  what  I  wrote  conoeraing 
incubators.  Fraaer. 


BBOULATOB  FOB   XNCXTBATOBS. 

[32979.  l—HKfiKWiTE  I  send  a  oroy  of  a  mstistatie 
heat  regulator  from  the  number  for  Oct.  81, 1884, 
whidi  is  adapted  to  maintefn  a  constant  tempoa- 
tuze  within  any  winter  or  air-eh^j&ber  heated  bras, 
the  deoeeof  temperature  thus  maintained  ban^ 
adjustable  at  will.     The  illustration  shows  ansu 


thermometer  so  modified  that  the  rlie  of  mereorr 
in  the  limb  B  will  cut  off  the  gas  supply,  whica 
passes  through  ito  bifurcated  extremity.  AnothcB 
modiflcatioa  is  the  aoouimtely-filUng  stopcock  I^ 
connected  with  the  air-chamber  A^  by  meaas  of 
which  the  tension  of  the  air  within  the  diamhcTi 
and  consequently  the  height  of  'the  mercoiy  wiilsn 
the  tube,  are  readily  adjusteble.'  When  the  mereajy 
is  forced  high  up  in  B.  a  relatiydy  slight  incrssse 
in  the  temperature  of  tne  surrounding  medium  wiB 
be  suffident  to  so  expand  tiie  air  in  A  as  to  fofos 
the  column  of  mercury  to  the  point  of  shut-off.  A 
far  higher  temperature  will  be  needed  to  effect  tto 
shut-off  when  the  columns  of  mercury  in  A  and  B 
are  of  the  same  height.  In  praotioe  the  adjustment 
is  effected  by  placing  the  instrument  in  a  mediom 
of  the  required  temperature ;  the  oodt  D  is  ^f^ed 
and  air  slowly  forced  in  with  a  syringe,  until  the 
mercurial  column  in  B  is  nearly  at  the  point  of 
bifurcation,  the  predae  height  yarying,  ox  course, 
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vtth  the  dim€BuBiona  of  the  initrameat,  mnd  being 
leedily  Moertained  by  praetioe.  The  pressure  of  the 
MS  employed  must  be  kept  quite  low ;  otherwise,  as 
fte  meroorv  rises  above  tae  point  of  bifurcation,  a 
portion  wul  be  blown  out.  A  Bizapler  sas-pres- 
sore  regolator  may  be  Inserted  between  the  source 
of  gas  sapply  ana  the  heat  regulator.  It  is  well 
also  that  iae  diameter  of  limb  G  should  be  some- 
what jp^eater  than  that  of  its  fellow,  and  also  that 
its  point  of  junction  with  B  should  be  somewhat 
eoDstrioted.  When  the  mercury  rises  in  B  a  trifle 
bsjoad  the  point  of  bifurcation,  the  passage  of  gas 
from  G  to  £  is  arrested,  and  the  flame  /xom  the 
boner  I  is  at  once  extinguished.  A  second,  and 
Tsry  smaUy  gas-jet,  J,  is  so  placed  as  to  relight  the 
bumer  I  upon  the  renewed  supply  of  gas.  It  is  fed 
by  the  bnneh  H.  The  sunaces  of  the  mercury 
fboold  be  coTered  with  a  drop  or  so  of  glycerine, 
and  the  instrument  must  be  kept  perfectly  yertical. 
It  will  be  seen  that  the  device  is  rather  elaborate ; 
bat  it  is  effective.  Inoubans. 


OFTIOAIi  ILLUSIONS. 

[32980.]— I  Bsa  leave  to  send  for  your  pages  the 
two  inoloasd  diagrams  of  new  optical  illusions,  by 
the  writer ;  the  two  parallel  straight  vertical  lines 
lA  No.  1  appear  as  if  tbey  were  bent  inwards  at  and 


estt  the  top,  the  illusion  being  caused  by  the  four 
fsdiants  in  whidi  they  are  entangled.  In  No.  2  a 
'mie,  A,  is  partly  covered  by  the  band  B.  and  the 
lower  portion  of  the  square  appears  as  u  it  was 


.4 


Vm,  of  a  much  smaQer  square  than  that  drawn. 

WUchever  way  it  is  lookea  at,  the  illusion  remains. 

l^Adon.  T.  a.  Bvana. 


VIOLIir  VABNISH. 

[32981.]— Mb.  PicoCEBiNa  says  that  a  violin  is 
fivttslly  remarkably  free  in  tone  before  it  is  v&r- 
nahfld.  Then  whv  varnish  it  at  all  ?  I  have  heard 
uiMdthat  vamiim  was  originally  applied  to  pre- 
Mve  fiddles  from  worms.  Will  Mr.  Pickering 
own  by  saying  if  there  is  any  truth  in  this  re- 

Alao,  whether  Italian  makers  rubbed  down  their 
VKBiih  in  the  way  suggested  by  him. 

Henrloua. 

VIOXJK-MAXINa. 

P2982.]  —  Thb  articles  contributed  by  W. 
neksring,  "How  to  Make  a  Violin,*'  involve  a 
^  fflteresting  inquiry  extending  beyond  mere 
^mui  of  construction.  The  strictures  of  "  Scio  " 
tt&  have  no  claim  to  a  fair  spirit  of  discussion :  they 
Mv  like  the  effusions  of  a  jealous  tradesman 
^on  liaas  on  the  subject  do  not  extend  beyond 
2^  Mo^.  There  is  no  substantial  information  in 
^i^w:  he  must  show  more  satisfactory  credentials 
^™<«  we  can  believe  in  him. 

The  quosiion  arises :  Why  is  it  that  the  old 
wttsof  a  past  generation  produced  instruments 
«UqQ«Ufy  of  tone  which  at  present  one  finds  it 
^Beoltor imnossible  to  imitate P  I  am  of  opinion 
vtt  beyond  the  high  exoellenoe  of  their  workman- 
i^thsv  had  a  difflnite  scientific  principle  to  work 
jjjn.  bdd  as  a  secret  by  themselves,  and,  therefore, 
^to  posterity.  It  is  a  fact  that  appeals  to 
g*g°ni«Me  that  a  violin  must  be  conmdered  in 
2l**wy  as  a  vibrating  body,  every  item  of 
J««  ihould  be  in  mutual  unison,  and  if  for 
^  neson,    such    as  irregular    formation    or 


different  thicknees  or  density  of  wood,  suoh 
portions  respond  to  a  different  note,  there  will 
be  an  antagonism  amongst  the  parts,  and  a  conse- 
quent detnment  to  the  tone  will  occur,  however 
well  the  violin  may  be  constructed  in  details  of 
workmanship.  My  impression  is  that  the  great 
makers  carefully  tntud  the  bodies  of  their  instru- 
ments, so  to  speak.  That  is,  supposing  the  boards 
— i.e.,  the  back  and  belly ^to  be  flniehed  externally. 
The^  then  pared  away  the  wood  from  the  hollow 
or  mner  sides  till  tbB  two  boards  vibrated 
in  perfect  unison.  There  is  some  confirmation 
for  thii  statement,  as  it  is  on  record  that  if 
a  bad-sounding  uistrument  were  sent  to  them 
for  improvement,  they  by  some  means  could 
make  we  tone  more  perfect.  The  question  is, 
how  can  the  synchronous  vibrations  of  the  separate 
parts  be  indicated  ?  For  it  would  never  do  to  lely  on 
mere  judgment  slone,  and  pare  away  the  boardB  on 
the  trial  and  error  system  with  risk  of  overdoing  it. 
and  so  spofling  the  whole  work.  Each  board,  if  held 
lightly  in  the  Ingers,  will,  according  to  its  structure 
and  form,  vibrate  simmtaneously  with  a  note 
sounded  on  some  musical  instrument,  such  as  a- 
piano ;  but  this  would  be  only  a  rough  and  approxi- 
mate method^  not  sufficiently  accurate  for  the  pur- 
pose ;  but  it  IS  so  far  sensitive,  that  pieces  of  wood 
of  any  form  will  vibrate  sensiblv,  according  to 
weight,  when  a  certain  note  is  sounaed. 

In  the  violin-boards  there  are  probably  two  nodes 
of  vibration,  each  in  the  upper  and  lower  part  of 
the  boards.  In  a  flat  board  the  acoustic  ngures 
can  be  seen  by  Ghladni*s  test— that  is,  sand  sprinkled 
thereon  will  arrange  itself  in  a  svmmetrioal  form, 
if  the  plane  is  symmetric&l,  with  right  and  Isit 
sides  alike.  But  the  hollow  form  of  the  violin- 
board  prohibits  this  mode  of  testing.  We  must, 
therefore,  resort  to  the  "  kaleidophone  "  principle. 
Cut  a  piece  of  thin  glass  about  |m.  square,  which 
shoula  be  silvered  to  serve  as  a  reflector ;  clip  this 
diagonally  in  the  fork  of  a  staple  of  thin  brass, 
the  comers  of  the  ^ass  entering  into  hollows 
at  the  end  of  the  limbs.  The  littie  mirror 
can  thus  swinff  to  oatch  the  light  of  the  sun 
or  a  lamp,  and  throw  it  on  the  ceiling  or  wall. 
If  this  is  placed  on  any  body  free  to  vibrate  when  a 
corresponding  musical  note  is  sounded,  the  spot  of 
reflected  li^ht  will  oscillate  in  various  directions, 
these  vibrations  being  more  or  less  decisive,  accord- 
ing to  the  part  of  the  work  to  be  tested  upon  which 
it  is  placed.  I  find  that  in  a  violin  of  excellent  tone 
the  wood  IB  very  thin  within  the  rim.  This  is  prob- 
ably for  the  purpose  of  allowing  greater  freedom  of 
vibration  to  the  intermediate  wood.  It  is  known 
that  some  violins  sound  better  by  having  bridges 
more  or  lees  heavy,  and  if  this  vibration  theory 
holds  to  be  correct,  it  may  even  be  worth  while  to 
pare  away  the  under-eide  of  the  finger-board,  so 
that  the  free  tongue  may  ^nchroiuse  with  the  z«st. 
As  to  the  vibration  of  the  body  of  air  within  the 
instrument,  there  ^is  not  much  scope  for  material 
adjustment  this  wav,  though  tone  may  be  modified 
by  having  the  /-holes  more  or  less  open,  and 
varnish,  no  doubt,  contributes  to  the  clearness  of 
tone.  1  enunciated  these  ideas  in  the  ''£.M." 
many  years  a^o,  and  mentioned  some  experiments 
in  corroboration.  Some  self-constituted  authority 
of  the  "  Scio  "  type  came  forward  to  say  that  my 
utterances  were  sheer  nonsense.  I  have  never 
found  time  to  make  a  violin,  and  this  may  be 
asserted  without  contradiction. 

P.  H.  Wenhazn. 


2>IAIJ:.INa. 

[329S3.]— Tbb  article  in  your  paper  of  Aug.  7. 
with  illustrations  and  description  of  **  TraveUer'a '' 
sundial,  interested  me  verv  much,  because  I  have 
an  instrument  which  I  haa  often  puzzled  over,  and 
is  the  same  in  general  form,  but  in  detiul  seems  to 
be  very  different.  Briefly,  as  far  as  I  can  judge, 
there  is  a  great  deal  more  of  work  and  of  minute 
subdivision  and  graduation  on  mine,  than  upon  the 
one  you  figure. 

The  back  also  is  divided  in  a  peculiar  manner, 
and  it  would  seem  as  if  these,  the  indications,  were 
to  be  taken  by  the  employment  of  a  line  and 
plummet.  A  scientific  niend  thinks  that,  there- 
fore, the  inArument  is  an  astrolabe  as  well  as  a 
sunoial ;  bat  that  is  oonjecture.  Total  diameter, 
12iu.;  maker,  <'Tho.  Wright,  maker  to  His 
Majesty'* ;  period,  I  should  say  latter  part  of  last 
century. 

If  you  thought  that  this  instrument  would  be  of 
sufficient  interest  for  a  notice  in  your  paper,  I 
should  be  glad  to  place  it  in  your  hands  for  that 
purpose.  WiUlam  H.  Patterson. 

[Should  be  grateful  for  a  drawing  and  descrip- 
tion.—Ed.  E.  M.] 

[32984.]— I  BEG  to  thank  those  correspondents 
who  have  kindljr  forwarded  additional  useful  in- 
formation on  this  subject.  The  method  of  con- 
structing a  dial  in  paper  U  a  decided  novelty,  and 
will  be  an  excellent  way  of  practising  designing 
and  constructing.  The  very  easy  way  of  setting 
out  the  hour-lines,  &a,  as  described  by  "  A.  S.  L." 
(32862),  No.  1383,  is  quite  new,  and  one  of  the 


simplest  I  have  seen.  I  was  gUd  also  to  pee  again 
the  Initials  of  **  W.  J.  R.,"  and  to  read  lus  generous 
offer  for  further  information  when  required.  I 
well  remember  his  able  and  ludd  article  on 
<(  declining  dials  *'  to  which  he  refers.  Might  I 
ask  •<F.B.A.S.,*'  *<E.  L.  G.,"  and  other  able 
mathematicians  if  they  will  oocaeionally  and  kindl/ 
give  us  the  benefit  of  their  knowledge  upon  this 
and  other  subjects  pertaining  thereto,  so  that  the 
"  E.  M."  may  become  the  recognised  authority  upon 
advances  in  dialling,  as  it  has  long  been  upon  every 
noteworthy  advance  in  the  useful  arts  and  sdences  ? 
Inclosed  herewith  is  a  photographic  copy  of  the 
plan  of  a  vertical  direct  south  dial  'fixed  on  the 
Westmoor  front  of  Killingworth  Cott8|Be,  near 
Newcastte.  It  is  interesting  in  having  bsen  the 
first  joint  work  of  G^rge  and  Bobert  Stephenson, 
after  the  return  of  the  latter  from  Edinburgh.  It 
is  the  only  dial  I  have  seen  in  which  tM  hour 
spaces  are  not  subdivided  into  halves  and  quarters : 
this  is  probaUy  due  to  the  naturally  sound  ludgmein 
of  the  elder  Stephenson,  who  stuoied  dialling  horn 
'*  Fergusson^s  Lectures."  The  subdivisions  are 
ilhneoessaiy,  exoept  in  very  large  dials.  The  style, 
too,  is  a  plate,  and  not  a  bar ;  this  gives  a  laqcv 
shadow  with  but  one  edge.  I  do  not  quite  see  tha 
object  of  carrying  the  sub-style  down  so  close  to 
the  numeral  Xll.,  and  it  would,  I  think,  have 
been  an  improvement  if  the  hour-lines  haa  been 
drawn  only  one-fourth  or  one- third  the 


from  the  numerals  to  thedial  centre,  or  to  h«ve  had 
dotted  linee  or  equidistant  dashes  and  epeoei. 
because  the  edge  of  the  shadow  beoomee  indislinot 
when  crossing  a  oontinuona  Uaek  honrrline.  I 
would  dispense  with  all  ornamentation,  and  all 
unnecessary  lines.  The  date,  with  the  latitude  tad 
longitude,  is  a  useful  addition  under  the  bottom 
edge  of  a  dial  in  small,  plain  letters.  Is  it  known 
whether  the  Assyrians,  Egyptians,  Grecians,  or 
Bomans  have  left  any  indications  of  the  extent  of 
their  knowledge,  if  any.  in  the  art  of  dialliog? 
Could  our  instructive  mend  *'Eos"  give  us  any 
information  relative  to  the  great  horisontal  dial  at 
Delhi,  said  to  be  very  old,  and  the  largest  in  the 
woridP  O.  H,  T. 


[32985.]— On  page  309  in  the  seventh  line  of  the 
third  paragraph  under  this  heading,  the  word 
** hour-line"  should  be  **  hour-lines."  Also  on 
same  page  the  diagrams  have  bean  transposed  and 
wron^h^  numbered.  Fig.  1  should  be  Fig.  2,  and 
in  this  Fig.  1  the  quadrants  E  F  and  G  H  referred 
to  in  the  text  have  failed  to  appear.  However, 
intelligent  readers  will,  no  doubt,  be  able  to  supply 
these  deficiencies  for  themselves. 

Edinburgh.  W.  S.  E. 

IKFLXJEKZA. 

[32986.]— I  SAVB  been  asked  by  friends  for 
information  regarding  **  Kreas  Halonia,"  and  have 
searched  my  numerous  books  on  Indian  materia 
medica  and  botany  without  result. 

There  are  so  many  synonyms  and  dialectic  appel- 
lations of  plants  ana  dru^  throughout  Hindostan, 
that  I  think  it  probable,  m  my  case,  this  may  be  an 
old  friend  under  a  new  name.  Will  Dr.  HontcEr  be 
so  very  good  as  to  enlighten  me? 

About  thirty-five  years  ago,  I,  and  every  other 
European,  besides  nearly  every  native,  were  stiruck 
down  in  Central  India  by  an  epidemic  fever  of 
malarious  chancter  (said  by  experb  to  be  produced 
by  the  disintegration  of  granite).  The  sequelae  of 
this  violent  disorder  were :  rapidly  enlarged  spleen, 
helplees  debility,  constant  vomiting  and  purging, 
with  (in  my  case)  temponay  paralysis  of  tne  arms. 
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from  the  elbow  to  the  tipa  of  the  fizigen.  My 
medical  attendant  was  liftedinto  hia  carriage,  and  oat 
of  it,  for  he,  too,  was  in  the  same  pli|(ht  aa  his  many 
patients.  He  discarded  qninine  as  improper  treat- 
ment of  the  cerebral  congestion,  and  substituted  a 
little-known  drug,  Aoonitnm  netero^hyllum,  the 
only  non-poisonouB  individual  of  this  dangerous 
family  usea  by  the  natiye  doctors  for  centuries,  as 
«<  nirbikh  "— i.e.,  without  poison.  The  tubers  con- 
tain a  white  farinaceous  substance  of  the  most  intense 
bitter.  I  possess  a  drawing  of  the  plant  and  tubers 
sent  to  me  from  the  Gk)Temment  Botanic  Qardens, 
which  I  will  lend  to  *'  E.  M."  for  copy,  with  some 
farther  particulan  of  the  plant,  if  desired. 

Boe. 


[32987.1— BEFSBBHra  tQ  the  able  article  by  Mr. 
F.  I)avism  your  issue  of  the  4th  inst.,  if  amoaba 
be  stained  with  Qibbes's  double  stain  the  result 
will  be  that  the  eotosaro  will  be  stained  red,  the 
endosarc  blue.  In  fact,  the  differentiation  will  be 
exactly  similar  to  that  shown  in  the  case  of  the 
ordinary  badllas  and  that  of  tuberculosis.  The 
eotosaro  of  the  amoeba  would  appear  to  be  a  definite 
eoTelope,  because  the  more  attenuated  a  pseudo- 
podiom,  the  deeper  the  red  oolour,  the  point  show- 
mg  no  traoe  of  blue ;  the  red  becoming  weaker  and 
wwer,  the  blue  stronger,  aa  the  pseudopodium 
tncreases  in  balk  as  it  approadies  the  main  mass  of 
the  animal,  where  little  or  no  red  can  be  seen. 

B.  P.  a. 


Subscriber  *'  will  find  what  he  inquires  about  in  the 
number  for  July  19, 1889.  S.  B. 

[76690.1— Indioatora.—"  C,  W."  will  find  a 
yariety  of  indicators  for  electrio-bell  work  in  the 
numbers  for  March  1,  April  5,  and  April  19,  1889. 
The  deecriptive  matter  is  illustrated  with  large 
and  dear  engravings.  An  improved  or  different 
form  of  indicator  is  illustrated  in  the  number  for 
Oct.  24, 1890.  IKDKX. 

[76692.]— Artificial  Stone.— The  query  can  be 
answered  only  by  trial  of  the  felspar.  Probably, 
if  finely  ground  and  intimately  mixed  with  Port- 
land cement,  it  would  make  stone.  The  manurial 
value  depends  on  the  quality  of  the  felspar  (potash) : 
if  mainly  silica,  it  would  not  be  much. 

Nttit.  Dob, 

[76701.1— Steel  Polishing.— The  querist  does 
not  say  what  articles  of  steel  he  means ;  but  polishing 
generally  takes  ttie  form  of  rubbing  over  with  fine 
emery  and  oil  (after  draw-filing  to  a  good  surface), 
and  then  finuhing  with  the  burnisher.  Small 
artiolee  are  polished  by  being  placed  in  a  "  tumbling 
banrel"  with  fine  emery,  or  rouge  if  a  high  polish  is 
required.  Burnishing  is  the  veiy  highest  polish— a 
black  polish,  and  is  done  by  means  of  a  piece  of 
hard,  round  steel.    See  indices.  NxTN.  Dos. 
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BEFLIES  TO  QUEBIES. 

%*In  ihHr  mmotr9^  Corr^tpondmtt  art  rsap$&t' 
fiU^  rsfUiiUd  to  mmtionf  in  each  inttanee,  th€  titU 
tmammbfr  rf  tk$  query  oiked. 

[76337.]— ^yiuuno  Defeotlve.- 1  wish  to  thank 
Mr.  Bottone  for  the  answer  to  the  above.  I  have  re- 
duced my  field-magnets,  but  I  do  not  get  the  results 
ttiat  I  expected.  On  looking  back  to  the  queries, 
I  see  it  IS  mentioned  61b.  of  No.  20  on  field- 
magnets  instead  of  No.  22  c.o.  Do  you  think  I 
have  taken  too  much  off  through  this  mistake  ? 

E.  J.  W. 

[76396.1  >—  Vaaoanaon's  Endless  Ohain 
(Xf.Q.)— I  cannot  find  the  name  of  Ysucanson 
as  being  connected  with  any  endless  chain  inven- 
tion«  Of  coarse  it  would  be  used  in  the  same 
manner  as  most  endless  chains,  for  instance,  on  a 
triovde ;  but  as  to  its  construction  I  can  find 
notoing.  *  G.  G.  M.  Bemhbit. 

[76676.]-Legal    (TT.B.)— I   should  think  tiiis 

guerist  might  get  the  information  by  addressing  the 
iritish  Gonsul  at  the  place  where  the  testator  died, 
or  the  nesTBst  place.  But  he  might,  with  ad- 
vantage, address  such  a  question  to  Mr.  Wether- 
field,  Uielesal  editor  of  the  JFeekly  Times  and  JSeho, 
who  probamy  can  tell  him  how  to  act  in  the  most 
direct  and  cheapest  way.— B.  S. 

[76676J— Legal.— Write  to  tiie  derk  of  the 
County  Court  (or,  if  the  county  have  over  100.000 
inhabitants,  to  the  Probate  Judge)  for  copies  of  the 
will,  invento^,  and  appraisement,  and  of  the  annual 
settlBment  of  the  executor  or  administrator,  if  he 
has  made  one.  Those  papers  ought  to  give  all  the 
infbnnation  required,  unless  then  is  fraud  or  oon- 
oealment  of  assets.  If  the  existence  of  tiie  latter  be 
suspected,  *'  Legal "  must  employ  a  reUaUc lawyer, 
ana  he  can  most  easily  ascertain  the  name  of  one  by 
writing  to  the  judge  of  the  Circuit  Court  of  the 
county.  Should  "  Legal "  not  know  tiie  name  of 
the  county,  let  him  inclose  his  letters  to  the  post- 
master ox  the  town,  with  a  request  to  deliver  them 
to  the  proper  officers.  The  officer  furnishing  tiie 
copies  will  require  about  £1  in  advance  for  his  fees. 

WSBZEBinSH. 

[76678.]— Pooket  Aneroid.— This  aneroid  may 
want  cleaning,  but  it  would  not  be  worth  while  tio 
*' alter  the  lever  arrangement,*'  even  if  that  is 
piaotioable.  Better  let  one  of  the  instrument 
makers  who  advertise  in  these  pages  see  to  it. 
The  only  part  that  can  want  oU  is  the  raok-and- 
pinion,  if  it  is  one  of  those  in  which  the  motion  of 
the  case  is  imparted  to  the  index  by  that  means. 

X.  T. 

[76680.]— Vailing'  Bodies.— I  have  to  thank 
both  Mr.  Cooper  and  **  J.  B.  C,  Charing,*'  for 
their  kindness  in  coining  to  my  assistance. 
<<  J.  B.  C.'s*'  letter  in  provions  "  E.M.'*  gave  the 
fonnula  I  required;  but  as  a  value  was  not 
assigned  to  /i,  1  was  unable  to  use  it  till  I  saw  his 
lettor  in  this  week's  issue.  I  find  the  formula  given 

/  1 
aooords  rigorously  with  the  P     /  ^  for  period,  as 

I  stated,  and  time  for  fall  of  a  particle  from  moon's 
orbit  to  earth's  oentro.  with  the  values  I  have,  is 
I7  both  methods  t  «  419076  6  seconds. 
Liverpool.  W.  S. 

[76682.]  —  niumlnated    Fountains.  —  "  Old 


[76703.]  —  Enamel.  —  Bedsteads  an 
ameUed"  by  first  cleaning  the  metal work^  cover- 
ing with  stoving  japan,  and  drying  in  a  stovmg  oven 
at  a  temperaturo  of  about  30(r  Fahr.  The  enamel 
is  usually  made  from  asphaltum.  See  indices  for 
several  recipes,  which  aro  most  likely  entered  under 
the  titie  japan  or  japaning.  B.  S. 

[76707.]— Organ.— '*  Diapason"  should  apply  to 
the  seoretary  of  the  College  of  Ozganists  f  or  the 
recommendations  of  the  college ;  but  I  have  an  idea 
they  wero  given  some  time  bMk  in  these  pages. 

[76712.]— Eleotrio  Bath.— Get  a  zinc  bath  and 
place  in  it  some  acidulated  water.  Then  take  a 
copper  plate  and  hold  it  over  the  varicose  vein  with 
one  nand,  while  the  other  grasps  the  bath,  the  leg 
being  ismiersed,  of  course.  If  there  is  sufficient  faith, 
it  may  possibly  give  relief.  A.  H. 

r76716.lT-Bestorinff  Faded  SUver  Prints.— 
I  do  not  think  it  is  possible  to  restoro  faded  photo- 
graphic sQver  prints.  B.  J.  P. 

[76723.] -Eleotrioal     Indicator.— Does    the 

Querist  mean  the  index  seen  on  the  street  maphines  f 
I  so,  that  is  worked  simply  by  attaching  a  piece  of 
string  to  the  sliding  tube  which  covers  uie  primary 
ooil  and  to  the  wheel  carrying  the  index  finger. 

L.  M. 

[76731.]— Motion  for  Equatoreal.— Perhaps 
the  following,  taken  from  the  August  issue  of  the 
Sidereal MesBenger,  p.  370,  will  help  you:— ''Mr. 
Hopkinson,  of  Benoso,  Pa.,  has  an  arrangement 
that,  while  oorttng  but  a  trifie,  performs  very  satis- 
factorily. He  connects  a  large  iron  weight  by  a 
rope,  or  wire,  to  the  axis  of  the  telescope,  and  this 
he  rests  on  a  rubber  bag  filled  with  air.  A  small 
rubber  tube  leadiDff  from  the  bag  to  his  hand  con- 
trols the  outiet  of  the  air.  and  the  consequent  fall  of 

the  weight  and  motion  of  the  telescope 

With  tms  arrangement  he  tells  me  that  he  is  able  to 
hold  a  star  in  tiie  field  of  view  for  mora  than  an 
hour."  Thoxas  Ssoth. 

Saginaw,  £.S.  Mich.  U.S. A.,  Nov.  26. 

[76813.1- Telescope  Angle  of  View.— In  the 
first  solution  of  this  case,  the  second  angle  should 
obviously  read  DAC,  not  BAC;  and  in  the 
second,  }  log.  sec.  —  1076230  should  be  }  log.  (sec. 
-  10)  62'  39^.  These  aro  printer's  errors ;  but  I  find 
I  should  have  shown  the  value  of  the  last  as 
0000349  instead  of  0000169,  making  the  number  uf 
seconds  in  BAC  3160-048,  and  the  final  answer 
r46'  2-0062".  I  may  add  that  the  third  queiy  is 
simply  a  case  of  rule  of  three.  If  an  object  *22in. 
wide  can  be  seen  at  4J00ft.,  at  what  distance  will 
one  of  '6in.  be  visible  ? 


4,700 


±     •   *  -  4,700  X  '6 
•22    "  -22 


10681-81ft. 

o.  a.  B. 


[76848.]— Jam.— I  should  like  to  offer  to  your 
numerous  readers  the  following  ^gestions,  and 
shall  be  glad  of  their  opinion  of  them.  **fk)s" 
(p.  313),  in  answer  to  the  above  inquiry,  states  that 
"hermetically-sealed  tin  cases  aro  vastly  preferable 
to  corked  jars,"  and  I  think  an  amateur  might 
make  use  of  provision  tins.  Condensed-milk  cans 
(sixpenny)  seem  to  offer  the  greatest  advantage  for 
this  purpose,  and  on  examining  one  of  these  it  will 
be  observed  that  the  top  is  composed  of  two  parts : 
first,  the  cover,  with  a  hole  in  the  centra  through 
which  the  contents  aro  introduced  into  the  can,  and 
second,  a  small  tin  disc,  which  has  an  air-hole  in 
the  centro,  and  fits  over  the  hole  in  the  cover ;  and 
if,  on  opening  these  cans,  a  hole  suffioientiy  large 
to  abstnot  the  contents  is  made  in  the  middle  disc, 
and  a  small  air-hole  in  the  side  near  the  top,  it 
may  be  emptied  and  the  small  hole  soldered  up, 
when  the  can  is  complete  again  (excepting  the  disc, 
which  anyone  could  cut  out  of  a  piece  of  tin  with 


an  old  pair  of  scissors),  and  can  be  washed  and  put 
by  for  tiie  season.    To  use  these  cans,  remove  tbs 
old  discs  by  rubbing  them  with  a  hot  soldering, 
iron  until  uie  solder  melts  round  them ;  then  tlisf 
will  be  ready  for  the  jam,  which  may  be  put  in  sad 
soldered  up  oy  making  some  new  discs  in  plaos  of 
the  old  ones,  whidi  should  have  a  soiaU  edgeroosd 
them  and  a  hole  in  the  centro.     Now  put  them 
all  in  a  large  pot  and  boO   them  for  a  dtoit 
time,    and    take    them    out    while    at   boiUiig- 
point    and    apply    the    hot    iron    to    the  sir- 
hole    in    the    centro,    when  the  steam  and  sit 
will  come  out  with  a  rush,  and  it  may  sgsin  be 
soldered  up  and  allowed  to  cool,  when  it  is  ready  for 
storage.    If  when  applying  the  iron  to  the  hols,  the 
steam  does  not "  blo^r  off/'  then  the  can  leska^  sad 
should  be  examined,  and  tne  disc  soldered  round  sod 
boiled  again,  and  treated  as  beforo.   The  tins  ahodd 
only  be  filled  to  within  about  iin.  of  the  top  to 
aDow  space  for  the  steam  to  accumulate.    To  <mi 
one  of  these  tins,  out  the  top  off  just  xmder  the  eon, 
and  when  emptied,  the  body  of  the  can  may  n 
straightened  and  the  cover  soldered  on  again  and 
used  once  moro.     The  amateur  need  not  oonfias 
himself  to  milk-tins,  but  make  use  of  any  othsr  of 
the  various  tins  in  the  market  which  are  of  a  ooa- 
vienent  shape  and    size.     Meat-tins  should  bs 
thoroughly  washed  and  put  in  an  airy  plaoe  to  tski 
the  smell  away,  should  thero  be  any.    These  tni 
would  be  very  easy  to  make  by  anyone  who  bss  a 
Bpinning  jenny,  or  any  means  of  spinning  aa  edgs 
on  a  piece  of  tin.  All  the  joints  must  be  "  sweated;' 
and  the  best  flux  to  use  would  be  rosin  diasdvedia 
a  littie  spirits  of  wine  or  oil,  which  could  readOy  be 
wiped  off  with  a  piece  of  rag.  H.  BoBZsaoH. 

[76863.1— meotrlo  Shop-boU.— You  osa  fix 
an  electric  bell  in  your  second  floor  of  house,  wfaich 
can  be  made  to  continue  ringing  by  opeoing  fiM 
shop- door,  and  the  electric  current  may  be  out  off 
by  means  of  a  switch  fitted  under  vour  counter, 
connected  with  wires  from  the  bell  and  door- 
contact.  These  door-contacts  cost  28.  6d.  eseh; 
one  will  be  soffident,  to  be  fitted  to  the  door-port 
with  the  wires  (two)  connected  theroto.  One  wire 
to  run  straight  to  the  bell,  the  other  to  the  batteiy, 
and  another  wiro  to  go  from  the  bell  to  the  bsttscy. 
One  wiro  of  the  battery  to  oonnect  with  theaiM. 
and  the  other  with  the  carbon  (if  of  the  Ledaadbi 
form  of  cell).  You  will  have  to  pass  one  oftbs 
wires,  leading  from  door,  under  the  counter  Ci'yoi 
wishto  cut  off  the  oucxent)  to  the  switch.  Gut  the 
wiro  and  fix  one  end,  and  then  the  other  to  the  two 
terminal  scrows  of  the  switch,  and  you  will  bs  aUe 
to  make  contact,  or  out  off,  at  pleasuro. 

AZ.FB3CD  TjLTLOE. 

[76887.]— SnndialB.— Would  "  W.J. B."  oWto 
by  giving  instructions  for  constructing  a  sondisl, 
both  redining-decUning,  and  indining-deoltDing. 
I  may  staitethat  his  instructions  for  makiag  a 
vertical  declining  dial  have  been  of  great  benefit  to 
me,  and  .he  would  be  conferring  a  further  benefit 
by  answering  this  query.  Bon-aoooxd. 

[76899.1 —Oomproaaed  Air.— Your  correspond- 
ent «*  B.  F."  says  I  make  a  "  curious  mistake  "  ia 
giving  the  weightof  lo.ft.of  air  at32°asl2|o2.,SDd 
asi»Tor  my  authority.  My  authority  in  this  esse 
was  my  own  memory,  andl  find,  on  reference  tos 
treatise  on  heat  by  Thomas  Box,  that  I  am  pooeot 
within  a  minute  naction  too  small  to  be  considered. 
It  appears  to  me  that  the  person  who  makes  tke 
curious  mistake  is  **B.  F.'^  himself.  Perhaps  he 
will  tell  us  the  difference  between  666*4  grains  sad 
12foz.?  This  difference  is  likewise  a  minute  fric- 
tion too  small  to  be  considered,  and  it  would  ^pMT 
that  your  correspondent  is  ccmf  used  Inr  the  difftt* 
ence  in  the  number  of  grains  in  lib.  troy  end 
avoirdupois.  I  am  not  often  caught  in  figuree,  end 
think  that  the  one  caught  this  time  is  "B.  F. 
himself.  Thos.  FLBicaxB. 

r76901.]--Inaide  Oonges.— Emery  wheels  «J 
sold  for  the  purpose,  to  run  in  water.  I  do  aw 
fancy  copper  uses,  fed  with  emery  and  oil  wouldM 
quickly  enough.  Water  is  most  suitable  for  ed^e 
toob.    Pattern  makers  frequentiy  grind  the  flatter 


no  t 


ntnt 


sixes  of  gouges  upon  tiie  aliK^itiy-wun^edg*  ^ 
an  ordinary  shop  grindstone.  The  smallest  goj«» 
cannot  be  grouna  thus,  however.  A  new,  nn*^ 
cut,  round  file  wiU  do  very  weU  for  go«^,  ™!! 
about  fin.    But,  of  course,  tiie  beet  phm  »  ^  »^ 
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spropar  itone  turned  up  on  a  wooden  apindlo,  as 
in  lu.  1,  and  ran  it  between  lathe  centres,  niing 
the  Howeet  speed.  A  discarded,  worn-out  shop 
griadiioae  can  be  used  for  the  jrarpose.  The  con- 
fsx  profiles  can  be  easOy  tamed  with  a  pointed  bar 
of  izon  or  steel,  slowly  rotated  to  present  fresh- 
cntting  facets  to  the  stone.  From  six  to  eight 
different  eorvataree  can  thos  be  obtained  apon  a 
diioof  itone  of  6in.  or  6in.  in  width,  and  as  any  single 
eurTatnre  will  do  for  goages,  not  only  of  the  same 
ivssp,  bat  for  those  a  little  flatter,  such  a 
itoaswill  serve  the  requirements  of  a  whole  sho]^. 
Hie  ipindle  is  of  square  section,  and  the  stone  is 
wedgad  upon  it  Another  method  is  shown  in 
Fig.  2.  A  piece  of  stone  is  turned  of  a  conical 
ions,  and  cemented  into  a  face-plate  of  wood, 
msanil  to  hold  it  more  securely.  The  face-plate 
ii  ouried  hy  a  common  metal  chaok.  not  shown  in 
thsflffore,  and  so  revolved  in  the  lathe.  In  this 
CMS  the  moffe  is  held  parallel  with  the  axis  of  the 
hth^  instead  of  at  rignt  angles  with  the  axis,  as  in 
fibe  first  figure,  and  the  various  curvatuzes  for 
fiBoding  are  determined  by  the  position  in  which 
Qm  goages  are  held  on  the  height  A  of  the  cone. 
His  nearer  to  the  right  hand  the  quicker  the  onrva- 
toze  imparted ;  the  nearer  to  the  left  huid,  the 
flitter  the  con^ture.  J.  H. 

[76920.]— liineaman**  GkdvAnomttter.— You 
viU  find  fall  instructions,  with  Olnatrations,  for 
eooitructing  the  above  in  my  book  *'  Electric  Bells, 
lad  AU  About  Them,'*  pp.  176  to  181.  Ton  may 
put  about  2oz.  No.  36,  or  loz.  No.  38,  sOk-covered 


omr  wire  for  the  high-resistance  (intensity)  coil, 
isdlos.  of  No.  18  for  the  low-resistance  (quantity) 
Mil  Thsv  should  lie  one  coil  on  each  side  of  the 
Msdie,  sua  be  connected -up  as  shown  in  annexed 

QBt.  S.  BOTTOKS. 

PSWI.] — Optical  Lantern.—"  B.  B.  8.  A." 
wul  not  be  able  to  get  aparallel  beam  from  a  4  -  wick 
hnro.  His  sooroe  of  light  must  be  a  point.  See 
teek  nombevB  of  *'  £.M.^'  or  Lewis  Wright's  book. 

H.A. 

[75928.]  — OryBtalliaaUon.— The  reason  why 
npcnatorated  solutions  would  throw  down  cnrstau 
fanotSD^ular  bottles  and  not  in  round,  would  be, 
I  riioiild  unagtne,  because  the  circular  form  is  one 
ol  greater  stability,  and  bodies  possessing  Hiat  form 
OS  lea  open  to  the  attacks  of  disturbing  forces 
then  those  having  any  other  form.  This,  it  might 
tesrgaed,  is  a  very  slight  cause:  granted;  but 
kow  iBi^t  a  cause  need  be  to  make  the  difference 
bitween  the  liquid  and  solid  states.  I  have  seen 
I  flsrboy  of  a  supersaturated  solution  of  a  salt 
tea  fmn  the  liqmd  to  the  solid  condition,  with  a 
Mt  evolution  of  heat,  and  the  primary  cause  of 
gwgs  *  particle  of  crystal  about  the  size  of  a 
miBrd-eeed.  I  do  not  think  there  are  any  grounds 
far  npposing  an  intermediate  state  between  the 
B^iad  sod  the  crystalline ;  for  the  whole  body  of  a 
Bqoid  does  not  solidify  together  en  inasse,  but  the 
pBMMi  of  acoretion-rparticle  by  particle  into  the 
oyrtslliae  form— can  be  closely  watched  under  the 
moBoope,  and  is  one  of  the  most  interesting  sishts 
■■denes.  A.  E.  B. 

I7W41.]— Floor  Contaota.— To  Mb.  Bottons. 
^I  give  two  forms  of  floor  contacts.    Both  these 


^figured  and  fully  described,  along  with  the  beet 
>odeof  fixing  and  the  best  form  of  bell  adapted 


te  laj  with  them,  in  my  book  "  Electric  Bells, 
•4  AH  About  Them."  S.  Bottone. 

I7fift30.]— Oaa-Bnglne.— Your  trouble  in  start- 


ing the  engine  is  most  likely  due  to  air,  which  gets 
into  the  gas-baa  and  pipes  when  the  engine  is  not 
running.  I  had  just  the  same  experience  with  a 
Campbell  engine  until  I  found  and  stopped  a  slight 
leak  m  the  pipe- joints  between  gas-ba^  and  engme 
inlet.  If  your  gas-bag  is  of  good  quality  and  gas- 
tight,  leave  it  rail  of  gas  when  you  stop.  Bo  you 
gain  much  by  passing  tne  gas  through  benzoline  ? 
Brighton.  T.  G.  SicnH. 

[76931.]— Qasea.— Hydrogen  is  nearly  insoluble 
in  water,  it  requires  100  volumes  of  the  latter  to 
dissolve  l-9vids.  of  hydrogen.  (Prof.  Lewes.) 
Water  will  take  up  not  more  than  Ath  part  of 
ether.  Sulphuric  add  gae— presomably  sulphuric 
anhydride— has  a  very  great  affinity  for  water,  with 
which  it  combines,  forming  sulphuric  add  (oil  of 
vitriol).  If  '*  Apprentioe  "  means  sulphurous  add 
gas  (sulphur  dioxide),  this  can  be  prepared  by 
heating  copper  turnings  or  charcoal  with  oil  of 
vitriol,  ana  upon  conveving  thq  resulting  gas  into 
water,  a  solution  of  sulphurous  add  is  obtained. 

Htbbit  Bbswbei. 

[76942.]— Indicator.— All  you  need  is  an  ordinary 
door  contact,  as  shown  at  A,  connected  by  battery 


and  wires  to  an  electro-ma^et,  with  pivoted 
armature  carryins  a  pendulum  mdicator,  as  shown 
at  B.    Full  detaiu  for  constructing  the  contact  and 


the  indicator,  as  well  as  best  mode  of  connecting 
up,  aregiven  in  my  book  '*  Electric  Bells,  and  afi 
About  lliem."  S.  BonoNE. 

[76943.] -Brick.— I  don't  think  anyone  wiU  be 
able  to  say  what  sort  of  machine,  without  knowing 
nature  ox  clay,  and  whether  semi-dzy  or  plastic, 
and  quantity  *'  Tile"  wante  to  make  per  day. 

Fbassb. 

[76943.1— Briokmaklng.— The  machine  I  send 
sketch  of  I  think  you  will  find  the  best.  The  sketch 
represents  onlv  one  frame  with  its  stampers.    This 
' '  le  was  brought  out  in  1839  by  Messrs.  Cook 


and  Ounningham,  in  which  two  operations  are 
successf  nUv  combined ;  it  holds  its  own  among  the 
hosts  of  suDsequent  inventions.  The  day  is  pressed 
out  of  the  plugging  cylinder  into  a  box  at  its  lower 
end  at  B  by  two  radial  anna  attached  to  the  inside 
of  the  pliwging  shaft.  The  mould  frame  acts  at  the 
bottom  of  this  box,  and  the  clay  thus  pushed  in 
between  it  and  filling  the  stamper  is  pressed  into 
the  mould  by  the  descent  of  uie  stamper.  The 
moulding  frame  is  then  made  to  slide  until  the  brick 
thus  formed  is  brought  under  one  of  the  dis- 
charging stampers  Bl  H,  which  descends  upon 
it  and  forcee  it  into  an  opening  in  the  sole  on 
which  the  frame  slides,  and  which  forms  the 
bottom  of  the  mould  wlule  under  the  filling 
stamp.  The  brick,  when  forced  through,  is 
recdved  by  a  boy,  who  places  a  board  at  K  K  to 
recdve  it.  The  motion  of  the  stampers,  and  the 
traversing  of.  the  mould  frames  between  the 
stampers,  are  affected  bv  a  combination  of  the 
usual  shafts,  cranks,  wheels,  &c.,  which  would  take 
up  too  much  room  to  describe  here. 

C.  G.  M.  BSNNSIT. 

[76944.]— Idnk-Votion.-The  length  of  the 
link  has  nothing  to  do  with  the  distance  the  valve 
travels,  that  being  determined  by  the  throw  of  the 
eccentric.  AU  that  the  link  does  is  to  change  the 
podtion  of  the  block  from  one  eccentric  to  the  other, 
llie  eccentric  rods  are  fixed  at  the  top  and  bottom 
of  the  link,  and  when  the  block  is  oppomte  dther  of 
these  ends  you  have  the  full  movement  of  the  valve. 
I  do  not  understand  your  drawings. 

Dynaiots. 

[76960.]— Greenhooae  Heating.— The  only 
important  factor  in  this  is  the  area  of  the  glass 
exposed.  One-foot  run  of  4in.  hot-water  pipes 
for  every  68q.ft.  of  glass  will  give  a  rise  of  30"  inside 
the  house,  for  every  4sq.ft.  of  glan  wOl  give  a 
rise  of  38°,  and  for  every  Ssq.ft.  a  rise  of  60^.  For 
exposed  walls  allow  one-third  of  the  heat  required 
for  glass.  It  is  easy  to  calculate  from  the  above  for 
any  size  of  pipe  and  for  any  other  temperature 


required. 


Thos.  Flbtohsb. 


[76966.1-"  Greater  Britain."— "Nun.  Dob.," 
p.  338,  asu,  "  If  there  is  a  better  locomotive  out 
than*GreaterBritain'"P  Mr.  Webb  has  certainly 
produced  the  most  extraordinary  engine  built  for 
many  years ;  but  it  has  given  no  rwults  to  diow 
that  it  is  "  better  "  than  those  of  other  companies — 
indeed,  it  is  doubtful  if  it  is  as  good.  It  has  been 
stated  in  the  papers  that  "  Greater  Britain "  has 
run  90  miles  an  hour,  and  is  canable  of  100  miles  aa 
hour.  There  is  no  truth  in  dtner  statement.  The 
fastest  speed  ever  run  on  raflways  is  81  miles  an 
hour ;  it  will  be  a  verjr  difficult  matter  to  surpaas 
that,  and  certainly  it  will  not  be  done  by  a  "  com- 
pound." Clsxextt  E.  SxBBTioir,  C.E. 

Ldoester,  Dec.  6. 

[76969.1  —  Teleicope.— I  should  imagine  4he 
fault  to  lie  in  the  eyepiece;  but  you  don't  say 
whose  make.  The  best  eyepieces  do  not  give  tfaia 
image  jperfect  to  the  edge  of  the  Add.  Get  soma 
friend  bo  test  both  the  o.g.  and  the  e.p.'s  for  you ; 
it  is  imposdble  to  advise  without  seeing  the  instru- 
ment. It  is  (^uite  posdble  that  the  o.g.  may  have 
got  out  of  adjustment  on  the  body  tube.  Bigd  and 
Vega  are  both  quite  easy  with  a  good  Sin. 

H.A. 

[76961.]  —  Blectrio  Idghtlng.  —  When  you 
drive  a  dynamo  at  a  slower  speed  than  that  for 
whidi  it  is  dedgned,  you  oondderably  deoreaae 
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cffidenoy  —  Le.,  the  percentage  of  meohanical 
energy  that  u  oonverted  into  eleotric  energy. 
Therefore  (leaving  oat  initial  cost),  you  will  not 
gain  by  nsing  a  machine  larger  than  ii  neceasazy  to 
well  light  the  lampi  yon  intend  niing ;  5o.p.  lamps 
are  not  much  use,  except  for  model  or  experimental 
pnrpoaei.  I  Bhoald  nee  three  16cp.'B. 
Brighton.  T.  C.  Sjoth. 

[75965.]— Freoipitatlngr  Gold.—Thia  is  vezy 
«ai¥.  Buy  lomeprotosnlphate  of  iron ;  dinoWe  it, 
ana  add  a  atrong  aolouon  to  the  gold  aolation, 
which,  of  coorae,  oontaina  copper,  xoa  need  not 
be  paitiealar  aa  to  qaanti^,  except  to  prevent 
waate.  I  alwaya  oaed  to  add  the  protoaalphate  till 
I  ooold  not  eee  that  any  more  gold  waa  thrown 
4own.    ^en  i>our  off  the  liquid,  and  yoa  have  the 

Sold  in  powder.  Waah  thia  well  in  a  beaker  with 
TO  or  BIX  watera,  and  then  filter  again,  oaing 
plenty  of  water.  Dry  the  filtrate,  and  yoa  have 
pure  ^Id,  which  yoa  caA  melt  without  addition  of 
anythmg  aa  a  flux.  Now  try  the  solution  again 
with  more  protoaalphate  of  iron,  and  aa  gold  ia 
coaroe  (it  waa  with  me),  let  it  stand,  and  try  again 
with  aUttle  heat.  If  after  thia  nothing  u  thrown 
down,  vou  have  nredpitated  all  the  g^.  Proto- 
flolphikte  of  Iron  aoea  not  rediaaolve  the  precipitate, 
aa  la  the  caae  when  precipitating  ailver  nom  nitrate 
of  ailver,  for  in  that  caae,  if  you  add  too  much 
ailt  aa  the  precipitating  medium  or  agent,  you  re- 
dissolve  some  of  the  precipitate.  I  would  here  add, 
thouffh  foreign  to  the  question  aaked.  what  beauti- 
ful ODjecta  for  amall  muaeuma  can  be  made  out  of 
Dure  gold  and  pure  sQver  treated  aa  follows  :— 
Helt,  not  adding  any  flux,  and  you  then  have  (in 
«aoh  caae),  beautiful  nodules  of  gold  and  nodules  of 
aQver  aa  bright  aa  bright  can  be.  I  have  aome  of 
the  pure  ailver  thua  treated  more  than  five  yeara 
«so  aa  bright  aa  the  day  it  waa  thua  treated,  and 
the  only  exduaion  of  air  haa  been  by  a  champagne 
|daaa  inverted  over  a  large  watch-glaas.  It  la  me 
that  for  nearly  the  laat  four  years  thia  haa  been  in 
a  room  where  no  gaa  haa  been  burnt.  If  it  had 
been  otherwiae,  I  fear  it  would  have  been  tanushed 
by  aulphur  ere  thia.  Z.  Y.  X. 

[75973.1— Telephonee.— I  preaumeyou  have  bar 
inifaKneta,  having  a  aoft  iron  polo-piece.  If  so,  wind 
a  little  more  than  j|oz.  of  No.  38  ailk-coverea  wire 
on  bobbma.    Uae  aame  amount  for  each  magnet. 

Mick. 

[75974.]— Band  Saw*.- The  quickest  way  to 
braae  band  saws  is  to  hold  the  ends  with  a  heavy 
p^  of  flat  tongs  previously  made  red-hot.  Tbe 
loint  ahould  be  carefullv  fittea,  and  held  in  position 
by  a  damp,  ao  that  the  two  ends  exact^meet. 
Use  fine  apelter,  and  mix  with  powder  borax. 

Brighton.  T.  C.  Sioth. 

[75974.]— Braainff  Band  Sawa.— No  one  who 
furaeratanda  band-saw  brazing  would  ever  recom- 
mend a  gas  blowpipe  for  the  purpose ;  it  acales  the 
saw  verv  much,  and  bums  tne  carbon  out  of  the 
ateel,  althoush  tiiere  ia  no  difAculty  in  getting  any 
amount  of  heat  with  a  proper  gaa  supply.  The 
«nda  of  the  saw  should  be  cleaned,  and  between  the 
overlap  a  piece  of  very  thin  baaa,  covered  with 
borax,  ahould  be  placed.  If  the  joint  ia  then  com- 
preaaed  between  the  jawa  of  a  heavy  pair  of  tongs, 
ced  hot.  it  will  be  inade  aoundQv  in  a  few  seconds 
without  any  scale  or  damage.    Tbob.  Fletoheb. 

[75975.]— Winding  for  DTnamo.— To  Ms. 
BoTTOKB. — You  have  put  two  queries  in  one,  or,  to 
apeak  more  exactly,  an  anawer  to  yourrequire- 
menta  for  a  40  volt,  dynamo  will  not  anffice  for  the 
one  to  ohargcL  20  accumulator  cella ;  20  such  cells 
will  require^  if  charged  in  series,  50  volts.  I  will, 
therefore,  give  the  amounts  and  gauges  of  wire  re- 
quired for  the  latter  j>urpose,  as  you  can  get  the 
lower  voltage  by  drivmg  a  few  hundred  revs,  per 
minute  dower.  Wind  the  armature  with  21b.  No, 
17  ■!  66  yards,  or  6*6  yarda  per  eadi  aection.  The 
■af  e  carrying  capacity  of  thia  wire  on  a  drum  arma- 
ture ia  juit  about  8  ampirea,  and  the  66  yarda  will 
«'ve  you  about  50  volta  at  2,500  reva.  per  minute, 
ind  the  fidd-magneto  with  101b.  No.  20,  51b.  on 
oach  limb  in  series  with  each  other,  but  in  shunt 
with  the  brushes.  S.  Bottonb. 

[75977.]— Dial  Ontter.— Wholesale  tinworkers 
use  just  sudi  a  tool  aayou  require — ^two  amall  over- 
lappmg  ated  wheels,  which  form  the  dieara,  and  a 
oentre  which  can  be  fixed  any  distance  off  and 
■aewed  down  on  to  the  tin,  which  then  revolves  on 
this  oentre.  You  can  out  three  or  four  at  once 
with  it  if  yoa  fixed  the  sheets  together. 

A.  J.  Dew. 

[75977.]— Dial  Ontter.— It  ia  quite  a  new  idea 
oatting  out  **  diala  "  with  sheara.  i  auppose  '*  tin  " 
means  tinplate,  and  I  alao  auppoae  that  any  maker 
of  stampers'  tools  would  supply  Mr.  Jones  with  Uie 
die  and  sink  for  cutting  his  dials  several  at  a  time, 
according  to  the  power  applied.  If  Mr.  Jones 
does  not  care  to  procure  a  stamping  machine,  he  can 
have  a  cutting  knife  rigged  up,  either  on  a  Uthe  or 
« table,  which  will  turn  out  his  "  dials  *'  faster  than 
he  oan  cut  tiiem  vrith  shears.  By  the  way,  how 
oomes  it  that  a  man  who  haa  **  conatantly  a  great 
number  to  make  *'  ia  ao  far  behind  hia  own  busmess 
that  he  does  not  know  of  the  simple  devieea  briefly 


mentioned  above  ?  The  "  E.  M."  itadf  ia  more  than 
seven,  and  the  method  has  been  fully  explained 


many  times. 


Nuw.  jDob. 


[75978.]  —  Locomotive  Queriea.  —  The  only 
locomotive  ever  constructed  in  this  country  with  a 
10ft.  whed  was  the  "Hurricane,*'  designed  by 
Mr.  T.  £.  Harrison  in  1836,  and  built  for  the  Great 
Western  Railway  by  Hawthorn  and  Co.,  1837-38. 
The  cylinders  and  motion  were  upon  a  separate 
frame  and  wheels  from  the  fire-box  and  boiler. 
This  engine  proved  a  failure.  The  largest  driving- 
whed  now  in  use  'is  8ft.  6in.  diameter,  the  engine 
being  the  London  and  North- Western  Company'a 
"  Cornwall,"  bmlt  at  Crewein  1847,  with  the  boiler 
under  the  driving-axle,  but  stnce  rebuilt  with  a  new 
boiler  above  the  axle.  The  Bryce-Doufflas  valve- 
gear  upon  the  Caledonian  engme  proved  a  failure, 
and  is  removed.        Clsxeiit  £.  Stbbttqk,  C.£. 

Leicester,  Dec.  5. 

[75980.1— Soldering.— If  you  get  the  cast  iron 
hot  enough  to  mdt  the  solder  when  it  is  rubbed  on 
it,  and  uae  spirits,  you  ought  to  have  no  difficulty. 
I  expect  you  do  not  get  iron  hot  enough. 

A.  J.  Dew. 

[75980.1— Soldering.— File  a  smooth  surface  on 
the  iron  uee  from  grease ;  stand  thia  in  chloride  of 
zinc  solution  for  about  ten  minutes.  You  can 
easily  tin  the  iron  by  this  means. 

8.  BoBXBT  Bonnet. 

[75980.]— Soldering.— If  you  will  thoroughlv 
clean  the  surface  of  the  iron,  then  rub  it  over  with 
bluestone  just  moist,  you  wUl,  I  think,  conquer 
your  difficulty.  I  thought  inconsistency  was  a 
speciality  of  my  own  sex ;  out  it  seems  not,  as  you' 
say  you  nave  med  every  posdUe  way,  and  yet  aak 
for  further  information.  Mbs.  Chakbbbs. 

[75980.]  —  Soldering.  —  Caat  iron  ahould  be 
thoroughly  tinned  before  soldering.  If  the  surface 
is  uneven  and  awkward  to  scrape,  pickle  it  in 
hydrochloric  add;  but  if  flat,  acrape  or  file  it 
briflht,  and  cover  it  with  a  solution  of  salammoniac 
and  water,  then  heat  it  till  the  salammoniac  begins 
to  smoke,  when  you  will  find  no  difficulty  in  tin- 
ning with  the  soldering-iron.  H.  BoBiKBOir. 

[75980.]— Soldering  Oaat  Iron.— Clean  the 
surface  of  the  cast  iron  where  you  wish  to  tin  it, 
cover  it  wiUi  powdered  rosin,  and  place  on  it  a  few 
drops  of  solder ;  now  heat  the  iron  oy  means  of  fire, 
blowpipe,  or  other  convenient  meant,  untfl  the 
solder  begins  to  mdt.  Have  a  dean  copper  solder- 
ing bit  readv  and  hot,  and  apread  the  solder  until 
you  have  tinned  as  much  of  the  surf aoe  as  you 
require— easy  enough  you  will  find.  Bemember, 
you  can  never  get  solder  to  adhere  properly  to 
any  surface  unless  you  can  heat  up  that  surface  to 
the  mdting  point  oi  the  solder  itself. 

S.  BOTTONB. 

r75980.]— Soldering.— It  would  be  interesting 
to  learn  what  **  Amateur  "  means  by  having  '*  tried 
every  possible  wa^r  "  to  solder  a  piece  of  wst  iron 
to  tin — meaning  tinplate,  no  doubt.  He  oan  do  it 
eanly  enough  by  first  aindng  or  tinning  the  surface 
of  the  cast  iron  by  dipping  it',  whilst  dean,  into 
molten  sine  or  tin,  and  uen  applying  it  at  once  to 
the  tinplate— alao  perfectly  dean— aa  probably  the 
caat  iron  can  itadx  be  made  hot  enough  to  act  aa 
ita  own  *'  aoldering-iron.*'  I  ahould  like  to  know 
what  "every  possible  way"  ** Amateur"  has 
tried.  I  suspect  the  failures  arose  from  the  fact 
that "  Amateur "  did  not  set  his  cast-iron  hot 
enough,  but  tried  it  cold,  and  ao. chilled  the  solder. 

Nun.  Dob. 

[75980.]  —  Solderinff.  —  "  Amateur  "  aaya, 
though  he  has  tried  every  means,  he  has  not  suc- 
ceedeid  in  soldering  cast  iron  to  tin ;  but  he  does  not 
mention  whether  he  used  hard  or  soft  solder,  or 
what  were  his  fluxea.  I  have  soldered  a  good  deal 
of  work,  and  though  I  have  never  done  so  with  cast 
iron,  I  should  say  the  following  would  be  the  best 
method  to  proceed :— Take  the  piece  of  iron  and 
flle  a  clean,  bright  surface  over  the  part  to  be 
soldered,  then  heat  the  piece  to  about  the  tem- 
perature of  melted  lead,  and  while  thus  hot  proceed 
to  coat  it  over  with  block  tin,  not  solder^  as  the 
former  has  a  certain  affinity  for  uniting  with  iron. 
When  the  iron  surftMe  is  tinned  over,  the  soldering 
can,  no  doubt,  be  easUy  done.  I  cannot  ssy  what 
should  be  the  flux ;  but  those  used  in  soldering  are 
dther  resin,  or  borax,  or  soldering  solution,  the 
latter  bein|;  a  saturated  solution  of  zinc  in  hydro- 
diloric  acid  (spirit  of  salt).  The  cheapness  of 
common  resin  is.  no  doubt,  in  favour  of  its  use ; 
but  I  have  found  myself  that  borax  ie  somewhat 
superior  to  it  as  a  flux.     Willuk  HurcEiNsaN. 

[75980.] —Soldering  Oaat  Iron.— This  cannot 
be  done  directly ;  but  if  the  surface  of  the  iron  is 
deaned  and  then  rubbed  with  sodium  amalgam, 
the  surface  will  then  take  the  solder  as  readuy  as 
wrought  iron  or  brass.  Thos.  Fletchsb. 

[75930.] -Soldering  Oaat  Iron  —This  material 
is  so  porous  and  liable  to  absorb  grease  and 
dirt,  tuat  I  have  found  previous  treatment 
with  ooDcentrated  muriatic  acid,  and  then 
quickly  tinning  the  piece,  to  be  the  only  sure 
method   of   dealing   with   it  daring  the  procesa 


of  soldering.  Bub  the  oaat  iron  first  with  riisip 
sand  and  water,  and  then  immerse  inavead  j 
scouring  liquor,  made  of  soft  water  andwsduag 
soda,  and  af  terwarda  rinse  with  a  stream  of  dmt 
wat^.  Dry  the  metal  rapidly  by  the  fire,  and  thia 
try  to  solder  it,  after  tieating  the  part  to  be  tisad 
with  the  add  while  rather  hot.  En. 

[75981.]— Bdiaon  I>7namo.— 1.  Tes,  the  gsats 
and  amount  of  wire  is  right.  2.  I  ihodd  pw 
using  less  of  No.  18,  so  aa  to  keep  the  shanteoili 
nearer  the  F Jf .  oores,  say,  901b.  No.  18  for  the 
shunt  coils,  and  on  the  series  oofls  dionld  havs  }tts 
B  of  the  annature.  aav  about  81b.  No.  lllortts 
series  coils.  3.  I  should  certainly  use  a  sdid  rtad 
diaf t  in  preference  to  a  tabe.  4.  The  pnpoiticBi 
to  be  adhered  to  in  winding  are  :—Bedatanca  o<  ootv 
circuit,  20 ;  reaiatance  of  armature,  1 ;  resistsiiDiQl 
series  coils,  }  ;  resistance  of  shunt  coils,  400. 

S.  BonrawK. 

[75982.]— Intereat.-7-Surdy  such  a  qnarv  a 
prompted  by  lazinesa !  If  "  T.  V."  rememhexstbi 
6  per  cent,  per  annum  ia  just  15*78  farthing  p« 
day,  he  could  surely  work  out  the  sum  for  himiel!, 
adding  interest  and  deducting  pavmenta.  Ifaoon- 
ing  intereet  be  made  up  half-yearly,  he  owed  on  ths 
24ih  June,  1891,  £160  lis.  3d.  H.  B.F. 

[75982.]— Intareat.—Aa  anawer  to  this  qaaiy,  t 
get  the  following  reault  :-* 

Intereat  on  £200  at  6  p.c.  from  24  Jan.,  ]      £  >.  d. 
26  10      1888,to24Apr.,}«  1   9  11 

1888  I 

,,      „  £173  10  „  from  24  April,  1 

25  0   1888,  to  6  Nov., }  «  5  7  $ 
1888 


»« 


„  £148  10  „  from  6  Nov., 
10  0   1888,  to  23 Apr., 

1889 

,,      ,,  £138  10  ,,  from  23  Aprfl, 
10    0      1889,  to  23  Dec., 

1889 

,,      „  £128  10  „  from   23  Dec., 

1889,to24June,}«2S   3  0 
1891* 


8   4  0 


10   2  2 


Total  interest ^    £48   6  6 

Bemaining  prindpal ^    128  10  0 

Total  due  24  June,  1891 £176  16  6 

BauL 

[75983.]— KUn.— If  "Experiment"  wiU  ny 
what  size  of  kiln  he  would  Uke,  or  whether  the 
test  he  speaks  about  is  for  the  bricks  or  kila,  I 
oould  send  sketch  to  *'  E.M.*' 


[75985.  ]—01ookmaklnff.— There  is  no  fixed  ide 
as  to  rdative  sizes  of  fusees  and  barrels.  The  ofosl 
nze  in  English  eteht-day  diaUia2ibarrdtol|fQie8 
at  large  end  and  |  at  amall  end.  It  ia  VWr^ 
matter  of  convenience,  in  which  the  requireaaaBMr 
of  reva.  of  fuaee  and  the  available  tuma  of  Bpiag 
are  to  be  conndered.  The  curve  ,of  fuaee  WMtte 
adjuated  to  mainapring  if  accurate  resdts  an 
wanted.  The  duty  of  fusee  is  to  equalise  the  iM 
oi  spring,  and  it  is  thua  evident  that  if  matnspriqg 
ia  two  and  a  half  timea  aa  powerful  when  wouad  n 
aa  it  ia  when  at  end  of  ita  work,  the  large  sod  « 
fuaee  muat  be  two  and  a  half  timea  diam.  of  asufl 
end  to  equaliae  the  preasure.  With  regard  to  ths 
shape.  Fig.  2,  on  page  157  of  YoL  LII.,  gives  that 
usually  used,  ana  with  a  bazrd  of  usnd  sisa  j 
spring  of  usual  number  of  turns  and  ^^OV* 
strength  gives  the  required  adjustment  near  eoon^ 
for  most  ordinary  docks.  The  vibration  of  a  pm* 
dulum  depends  on  the  form  of  escapament  If  i 
"  dead  beat "  is  used,  lin.  vibration  ia  ni&eiai^ 
provided  the  pendulum  ia  heavy.  F.  J.  0. 

[75986.]-Uedioal  Coil.— Teat  for  abrBokintU 
circuit.  A,  D.  S. 

[75987.]— WTiat  Dynamo  Will  BnglJi# 
Drive  P— To  Mb.  Bottonb.— Without  knowuf 
preaaure  of  ateam  and  workmandiip  of  engiB^ 
unpossible  to  say.  With  301b.  to  the  inch,  if  ths 
engine  does  not  waste  much  power  in  friction,  &^ 
probably  a  206.p.  dynamo.  S.  Bonovs. 

[76989.]-AlrVeaBol.  —  If  "Alltfab"  wod*  | 
get  part  8,  Vol.  X.  of  Tramactioru  of  the  lOdol  | 
LDBUtute  of  Scotland,  from  Mr.  James  BarrovAsai  | 
Habilton,  price  la.  8d.,  post  free,  he  wiU  find  ittj 
the  information  he  requires,  fully  illustrated  aai| 
explained.  B.  A.  Muo.  I 

[76990.]— Boring.— Begin  the  hde  with  thi' 
aeoond  or  middle  Up,  and  finish  it  with  the  dn^ 
tap.  As  this  is  ndther  tapered  nor  backed  off,  s 
will  cut  a  full  thread  to  the  bottom  of  a  hole.  IT 
you  cut  the  thread  in  a  lathe,  you  mutt  aB»^^, 
lathe-bed  at  the  spot  where  the  saddle  m^"^ 
travelling  when  the  tool  readies  the  bottom  of  tbf 
hole,  and  make  the  movement  of  the  lathe  ^'^^^ 
reaoiing  that  spot.  ^-  ^'    i 

[75991.]-Hnnd-ahaklng    Battery.-Let  thf 
"patient'*  stand  upon  one  piece  of  t»npl*<*f2 
the  floor  and  the  operator  on  another  pieoe,  esoi*- 
to  be  on  a  carpet  and  a  few  inches  <^P*^*!|?' 
connect  one  with,  the  knob  and  another  withtM 
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oitwtrd  coiiting  of  a  charged  Lejden  jar,  and  then 
-•*Howdo?"  A.B.B. 

[75992.]— Nickel  Plating.— It  is  certainly  not 
mil  for  hydrogen  to  form  on  cathodes ;  it  ia 
oamd  by  too  moch  battery- power,  or  the  exposore 
of  too  large  a  sorf  ace  of  anode. 

Brighton.  T.  G.  Sxmz. 

[76992.]— Niokel  Plating.— The  mott  import- 
•at  point  ia  to  keep  the  aolution  neutral — a  Tery 
ilifhtly  alkaline— by  ocoaaional  additions  of  am- 
nnia  sp.gr.  1*03.  Uae  low  E.M.F.,  eo  that 
fittfs  hydrogen  is  evoWed.  The  anode  surface 
ihoold  be  larger  than  objeote  plated.  See  reply 
75605,  p.  249  for  Nov.  6  this  year ;  also  76749. 

A.  D.  SOTTTHAM. 

[75992.]  —  Niokel  Plating.  —  Similar  queries 
LsTS  been  answered  before  in  this  paper  only  a  few 
9ttka  back.  There  should  not  be  a  quantity  of 
pi  given  off  at  the  cathode.  Ton  have  got  too 
aedi  battery  power,  or  the  anode  surface  too  great 
ortoo  near  the  cathode.  See  to  this,  and  I  Siink 
jovdifKonlW  will  be  removed. 

8.  BoBBBT  BonrBT,  Electroplater,  ftc. 

[75093.]— Ki&lng.— Ton  should  obUin  "  Col- 
lar Management,*'  by  Caleb  Pamely,  published 
ty  CEoeby  Loekwood  and  Son. 

N.  EDWABDB-BOBSOir. 

[75993.]  —  Xining.  —  I  would  reoommend 
"Alhfab^'  to  get  "  Gases  Met  With  in  Coal  Mines, 
ttd  the  General  Principles  of  Ventilation,"  by 
J.  J.  Atkinson,  price  28  ;  also  **  The  Theory  and 
Pttdiosof  yentaating.Coal  Mines,"  by  W.  Fairley, 
prioB  3s.  6d.— both  from  G.  Buchanan,  12,  Brandon- 
ittsst,  Hamilton.  B.  A.  Muib. 

[76993.1  —  Kining  Qaery.  —  "  AUtfab  "  cen 
cbooM  out  of  the  following  authorities  on  ventila- 
tips:  Or. Amott's,  Dr.  Hale's,  and  Dr.Beid's.  There 
iioofl  more  which  I  should  advise  "AUtfab"  to 
-Tiz.,  Prof.  Tomlinson's  '*  Treatise  on  Yeu- 
flitioa."  There  are  also  some  very  good  notes  on 
aEUBg  in  Robert  Boutledge's  book  on  ''Discoveries 
ad  Invandons."  These  books  can  be  obtained  at 
iBj  Wge  bookseller's.  C.  G.  M.  Bxrnxtt. 

[75994.]— Tranaparent  Varniah.- Xo  ordinary 
finiih  will  stand  heat  and  all  acids.  999. 

[75991.]— Transparent  Vamisli.— "  Eensing- 
tos"  wants  an  ideal  vamiah.  If  he  refers  to  pp. 
^.426  of  Manro  and  Jamieson  he  will  find  several 

i^sB,  bat  no  one  fills  all  its  requirements. 

A.  D.  S. 

[75996.]  —  Bla  oking  Zinc.  —  Try  a  wash  of 
chanoei,  plumbago,  and  sise.  Lampblack  and 
6b  might  answer,  or  the  black  varnish  given  in 
«|lj  75766,  Nov.  13.  A.  D.  S. 

(75915.]— Blaokinff  Zinc— Sandpaper  the  zinc 
ttsi  to  get  a  dean  surface ;  make  a  strong  solution 
vnlphste  of  copper  in  water,  add  a  little  size  and 
jgjMMk,  and  paint  over  lightly  with  this  mixture ; 
vkk  to  dry  in  a  warm  place.  S.  Bottonb. 

ir5996.]— Eleotrlo  Lighting.— A  10c.p.  dynamo 
MBbsdnrea  very  well  by  hand  or  from  lathe,  if 
Irt  wanted  for  long  at  a  stretch. 

*^ "'  T.  0.  SlOTH. 


B5996.1— Bleotrlo  Lig-htinff.— You  can  do  this 
mOj  with  one  of  my  little  so-called  5c.p.  dynamos 
we  Sale  Column).  These  absorb  about  )VH.P. 
V  son  often  uses  one  attached  to  the  lathe  when 
«  wants  the  light  dose  at  hand.  Of  course,  it 
yMS  the  wouE  heavier,  because  the  dynamo 
iwIm  power.  S.  Borroira. 

IWOOO.]— American  01aaa- Cutter.  —  By  the 
wnes  of  the  little  hard  steel  whed  you  are  enabled 
wtemg  a  very  intense  vertiod  pressure  to  bear 
JMafdy  upon  a  very  small  pomt  of  the  glass. 
Iliiyoa  would  not  do  if  the  wheel  were  fixed,  for 


JMipogress  would  be  by  a  series  of  intermittent 
JMasavailing  jerks.    The  wheels  must  be  small, 


a  large  whed  would  sive  too  extensive  a 
wrt,  sad  the  intensity  of  the  pressure  would  be 
•"•pondingly  lessened.  A.  E.  B. 

[W)l.]-Bffg.Teatar.-Get  a  piece  of  board, 
*giOr  eran  cardboard  will  do,  providing  you  have 
•kBn  enough  to  keep  the  light  from  your  eyes 
ma  Adding  before  lamp.  Siae  and  lampUaok,  or 
y*  black  the  side  fadng  you.  Cut  a  hole  the 
■J* M  •acre  (Ifin.)  at  ^dest  part  l|in. ;  better 
2J»  5™  *  °ox  large  enough  to  stand  lamp  in, 
vXa  Dsck  and  top  minusp  out  your  hole  so  that  it 
agim  line  with  flame  of  lamp  same  size  as  given, 
wjA  will  do  well  for  hens'  or  ducks'  eggs.  If  an 
Syyt  of  ^gs  is  required  to  be  tested,  from 
^BA  downwaroa,  cut  your  hole  to  suit  largest 


front  of 

■  Kw^  o— ^  tester, 

JjJ^gJ  dl  the  h'ghtto  the  purpose  by  confining 
jaws  Hght  to  the  aperture ;  black  outside  of  your 
^«id  perform  in  a  dark  room.  B.  G.  H. 

.W^l^'^^f^irons.— The  cheaper  dasses  of 
■Ml  lie  wiuUiy  made  of  maUeable  castings.    If 


properly  made,  they  are  as  good  as  wrought-iron 
for  the  purpose ;  but  they  are  much  more  liable  to 
contain  flaws  and  weak  placea  than  if  made  of 
wrought  iron.  999. 

[7600d.]— Killing  Babbits  by  Blectricity.— 
I  have  heard  of  rata  and  mice  being  ao  deatroyed  in 
America ;  but  I  greatly  doubt  if  you  will  get  a  crea- 
ture with  euch  atrong  powera  of  acent  and  daintj 
of  appetite  aa  a  raboit  to  toudi  the  wire  with  his 
nose,  and  unless  his  fur  happens  to  be  damp,  it  will 
repel  a  shock ;   nevertheless  it  will  be  a  novd 


experiment.  Some  years  ago  a  very  ingenious 
mechanical  invention  was  sold  at  an  American  shop 
in  the  Strand.  This  construction,  when  set, 
knocked  the  intrudve  rat  or  rabbit  dead  with  a  short, 
heavy  staff,  and  he  f dl  many  yards  away.  It  was 
a  repeater,  and  could  settle  many  individuals  in  this 
fashion  before  being  again  wound  up.  In  com- 
parison with  dectrical  dodges,  I  think  it  would 
'« beat  aU  creation."  Eoe. 

[76007.]  —  Charging  Aoonmulatora.  —  The 
time  required  to  charge  your  accumulators  will 
entirdy  depend  on  the  size  of  plates  and  their 
distance  apart.  The  cdls  boiling  freely  and  a 
milky  appearance  of  the  dectrolyte  is  an  intimation 
of  their  being  charged ;  but  a  little  overcharging 
does  not  affect  them.  F.  Abkxw. 

[76007.]  —  Charging  Aoonmulatora.  —  The 
time  required  will  depend  on  two  factors— 1,  the 
capadty  of  the  accumulator  ceUs  themsdves ;  2,  the 
output  in  amperes  of  the  diarging  battery.  With 
small  pocket  cells  and  pint  bichromates,  allow  an 
hour's  charging  for  each  hour  capadl^  of  the 
accumulator.  When  the  fluid  in  the  accumulator 
cdla  boils  up  and  looks  all  mUky,  it  is  charged.  It 
does  no  harm  to  contiBue  charging,  beyond  wasting 
battery  ourrent.  8.  Bottonb. 

W[76008.]— Oharffing  Leyden  Jar.— Unless  your 
imshurst  is  a  very  powerful  one,  and  your 
Leyden  jar  unusually  thin,  you  need  not  fear 
"  bursting  "  (I  auppose  you  mean  '<  perforation  "). 
Eiectrical  machines  are  their  own  safety  vdves  at  a 
certain  dectrical  pressure,  for  the  passage  from  one 
pole  to  the  other  is  only  a  question  of  an  assignable 
resistance.  A,  E.  B. 

[76908.1— Oharginff  Leyden  Jar.— While  the 
jar  is  still  capable  of  taking  a  char^,  you  will  find 
sparks  will  pass  at  a  consiaerable  distance  from  the 
Wimshurst  to  the  knob  of  the  jar.  When  the 
charge  has  reached  Its  limit,  you  wiu  find  that  you 
can  hardly  get  asp|ark  to  pass  at  all.  You  will  also 
hear  a  peouliar  sizzling  noise,  caused  by  the  jar 
partially  discharging  itself  through  the  air.  If 
your  jar  ia  of  thin  glass,  and  von  attempt  to  over- 
charge it,  a  disruptive  discharge,  fracturing  the 
glass  at  its  weakest  point,  may  tske  place. 

S.  BoTTOini. 

[76011.1— Lighting  Fairy  Lamp.— A  4-volt 
lamp  will  give  about  l^cp.  You  cannot  tell  the 
canole-power  of  a  lamp  bv  knowing  its  voltage 
onlv  ;  you  must  also  know  the  ampires  it  takes  to 
make  it  give  a  fair  light.  Then  multiply  the  volts 
by  the  amperes,  and  divide  the  product  by  3*5,  and 
the  result  will  be  the  candle-power.  Say,  for 
example,  a  lamp  takes  2  amperes  at  6  volts  to  cause 
it  to  incandesce,  6  x  2  •  12.  12  -f  3*6  m  3-42,  or, 
say,  nearly  3io.p.  The  product  of  volt  x  ampere 
is  called  a  watt  S.  Borroins. 

[76012.]— Tranaformer.— To  Mb.  Bottoms.— 
You  can  make  a  transformer  on  the  same  lines  as 
an  induction  coU ;  but,  of  course,  this  is  not  the 
most  effective  form.  If  your  supply  of  current  is 
continuous,  you  must,  of  course,  nave  a  contact- 
breaker  to  produce  the  required  alternations  or 
breaks.  Ji  the  supply  is  alternating,  this  will  not 
be  netded;  but  in  neither  caae  will  the  reaulting 
current  be  a  continuous  one.  From  its  very  nature 
a  transformer  mlist  give  an  alternating  current. 
The  alternations  must  be  very  rapid,  say  several 
hundreds  per  second,  so  that  the  resultug  current  is 
apparently  continuous.  The  voltage  of  tho  induced 
current  will  be  to  that  of  the  inducing,  in  the  same 

Sroportion  as  the  number  of  coils  to  each  other, 
ay,  for  instance,  60  turns  of  primarv  and  50  turns 
of  secondary,  the  E.M.l*'.  in  seoonoary  would  be 
the  same  aa  in  the  primary:  60  turns  primary, 
26  secondary ;  the  E.M.F.  would  be  |  that  of  the 
primary,  it  the  aection  of  this  latter  wire  could 
be  doubled,  the  current  would  be  doubled,  &c. 
If  I  am  to  advise  yon  about  the  size  for  your 
transformer,  and  yon  cannot  work  it  out  your- 
self from  above  data,  you  must  let  me  know — 
Ist,  B.M.F.  of  supply ;  2nd,  ampdres  in  supply ; 
3rd,  E.M.F.  you  require ;  4th,  amp<^res  you  re- 
quire. S.  BoTTOxrs. 

[76019.]— WlmahnratPlatM,  Fixing.— I  have 
tried  nearly  all  redoes :  none  give  me  so  much 
satisfaction  as  the  following :— Cut  a  couple  of 
brown-paper  discs  the  same  size  as  the  bosses.  Cut 
out  the  central  hole.  Soak  these  in  boiling  water. 
Surface  dry  them  on  a  doth.  Now  paste  them 
liberally  on  both  sides  with  good  stiff  flour  paste, 
same  as  bookbinders  use.  jPlace  them  in  proper 
position  on  the  glass  discs,  rubbing  out  with  a  doth 
any  superfluous  paste.    When  dry,  glue  the  bosses 


down  on  to  the  paper  with  good  hot  carpenter's 
glue.  When  quite  dry  you  will  find  you  cannot 
remove  the  boasea  without  aplittiog  the  glass. 

S.  Bottonb. 

[76019.]— Fixing  Winisharat*a  Platea.— Tho 
better  way  to  fix  the  plates  to  the  boss  is  by  meana 
of  a  vulcanised  fibre  washer ;  and  the  best  course  to 
follow  is  this :— First  clean  off  all  the  old  cement 
from  both  the  boaa  and  the  plate,  then  try  whether 
the  plate  runa  truly  when  lying  upon  the  end  of  the 
boss ;  next,  cut  a  waaher  of  vulcaniaed  fibre  of 
about  the  same  diameter  aa  the  boas,  pierce  it  in  th» 
middle,  making  the  hole  to  just  fit  the  projecting 
end  of  the  brass  bush;  then  drill  and  counteraiiJc 
three  or  four  holes,  add  a  little  hot  bicyde  cement 
to  the  underude  of  the  waaher,  and  press  it  down 
into  its  place  upon  the  glass  plate ;  then  put  the 
screws  in,  and  when  so  held  the  plates  will  never 
work  loose ;   see  that  the  vulcanised  fibre  is  of 

g roper  thickness  before  vou  cut  it^  for  it  will  not  do- 
>  have  the  fibre  washers  rubbing  together ;  tha 
ends  of  the  brass  bushes  only  must  touch ;  whfle, 
on  the  other  hand,  yon  must  remember  that  the 
doser  together  the  plates  can  be  made  to  run,  the 
better  is  the  effidenoy  of  the  machine.        J.  W^ 

[76022.]— Waate  in  tfagnetio  Oirouit  of 
Dsrnamo. — (1)  No ;  you  cannot  remedy  this  with- 
out altering  anape  of  pole-pieces.  Can  ^ou  not  fila 
away  somewhat  of  the  projecting  pde-pieces  ?  ^> 
This  depends  on  the  diameter  of  armature— if  it  oa 
Sin.  in  diameter,  perhaps  6  per  cent;  if  l|in.,  a» 
mudi  as  26  per  cent.  You  might  line  the  indde  of 
the  pole-pieoes  with  some  shMt  iron,  nearly  |iii« 
thick,  to  overoome  this  defect.  S.  Bottohb. 

[76023.]— Batteriea.— It  is  posuble  to  charge 
anv  battery  by  means  of  another  having  a  higher 
E.M.F. ;  but  m  many  cases  it  would  not  be  worth 
the  while  to  do  so.  For  instance,  in  the  case  of  a 
spent  Uchromate  cell,  it  would  mean  an  expenditure 
of  at  least  200  watts  for  ever^  60  watts  that  could 
be  af terwarda  recovered  from  it  aa  a  secondary  cell. 
The  Danidl,  the  Smee,  the  Walker,  and  the 
Ledanch^,  especially  the  dry  cdls,  can  be  used  aa 
secondary  osHs.  These  latter  will  return  about 
60  per  cent,  of  tiie  energy  put  into  them. 

S.  BoTTOinc. 

[76024.]  ^  OUoking  Nolae  In  Telephone 
Beoeivera.— No  doubt  the  noise  is  due  to  a  loose 
contact  in  line  wires  or  transmitten ;  sometimes  toe 
strong  battery  power  will  cause  it.  I  have  a  short 
tdephone  hne,  and  use  strong  battery  power  te 
work  the  bells ;  sometimes  the  noise  in  phones  sounds 
like  water  flowing  into  a  dstem,  while  at  others  m 
bubbling  and  ticung,  which  I  ■  know  is  due  to  the 
battery.  You  can  runedy  it  dther  by  inrrnasing 
the  resistance  in  the  battery,  or  using  less  power. 

■    MlOK* 

176026.]- Bleotrio  Lighting  on  SmaU  Soale. 
^The  cheapest  motive  powers*  in  order  of  cheap- 
ness, are— 1st,  windmill ;  2nd,  water-motors ;  3ro, 
steam-engine;  4th,  ns-engme ;  6th,  hot-air  engine. 
The  power  required  to  drive  a  60c.p.  dynamo  is 
about  iH.P.  S.  BoTTOVX. 

[76026.]— Bleotrio  Lighting.— If  you  havi^ » 
stnam  or  other  supply  of  water  at  a  high  pressure, 
a  water  motor  is  at  once  the  cheapei^  source  of 
power.  Failing  this,  a  steam  or  gas-engine  must 
be  installed,  the  latter  probably  being  the  most  con- 
venient, though  not  so  economical  as  the  former. 
It  is  absurd  to  run  a  dynamo  by  an  electric  motor 
— at 'least,  on  the  ground  of  economy — since  the 
primary  source  of  current  will  rxm  more  lamps 
direot  than  through  the  intermedianoy  of  motor  and 
dynamo.  F.  Abxsw. 

[76026.]— Bleotrio  Lannoh.— A  small  drum 
armature  motor,  with  reversing  gear,  similar  to 
what  I  made  for  the  Naval  Exhibition,  will  cost  £3. 
Six  pint  cells  wiU  work  it  for  about  an  hour  with 
once  changing.  Properly-made  cells  to  fit  hull  of 
boat  will  cost  about  os.  each.  S.  Bottoitb. 

[76027.]  — Iainfflaas.  —  IsineIasB  (a  saturated 
solution  of)  in  pyroligneous  ada  makes  a  splendid 
cement  or  glue.  Will  mend  china,  and  stands  hot 
water.    Kesp  corked,  and  use  as  ordinary  glue. 

A.  C. 

[76029.]— Hot  Inatallation.— It  is  quite  evi- 
dent from  your  statement  that  the  armaturea,  and 
even  the  awitches,  get  ao  hot  that  you  are  taking 
more  current  from  the  machinea  than  they  are 
intended  to  supply,  and  more  than  the  switches  can 
convey.  The  lamps  you  are  using  take  at  least  0-6 
amp^  each  (rather  more  than  less),  hence  yon 
must  have  360  ampftres  passing  through  your  main 
switches.  Each  cmiamo  must  be  giving  at  least 
175  amperes  at  100  volts.  Are  you  sure  your 
dynamos  were  made  for  this  output  ?  From  the 
great  loss  of  potential  at  the  far  end,  it  seems  very 
probable  that  there  is  a  "  ground"  somewhere. 
This  would  to  a  certain  extent  explain  the  exces- 
ttve  heating.  Of  course,  the  use  of  lower  vdtage 
lamps  at  the  further  end  would  give  a  better  illght» 
but  probably  heat  the  dynamo  even  more,  as  these 
lampe  would  take  more  current.       S.  Bottonb. 

[76028.]— BlUpse.—  In  reply  to  "  Libra,"  the 
circumference  of  an  ellipse  is  «■  the  sum  of  the  two 
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Mmi-azQS  X  3*14169,  or,  which  la  the  aame^  half 
the  mm  of  the  axes  x  8*14169.  Therefore,  in  thia 
€Me,  we  get  ai  the  oiroumferenoe— 

(^'^.±J  X  314159mA 

«  (8-5  X  314159m.) 
»  2ft.  2*7035in.  correct  to  4  placea. 

AlTTOLYCITS. 

[76028.]— ElUpae.— The   foUowiog   formula  ia 
very    nearly    correct: — Circumference  of   elUpae 

air(^-~\>     Taking  the  ewmple  given  hy 

"l4bra"— 

Cinmm.  -  ^(5-±-^) 

.31416/'12^\ 

-  31416  X  8*6 
»  26'7036in. 

N.  EDWABDS-BOBeON. 

i76031.]— Ohamber  Pipe- Organ.— In  reply  to 
\  A.  L./'  it  ia  impoaaible  to  aay  for  certain  what 
ia  the  cauae  of  the  hiaaing  in  his  organ  without  an 
examination,  eapedally  aa  it  ia  one  of  foreign  build. 
It  is  poaaible  tnat  some  of  the  pipea  have  been 
removed  and  not  properly  replaced.  A  mouae  may 
haye  eaten  a  hole  in  the  foot  of  one  of  the  pipes, 
Qonveyances,  or  leather  ooyecing  the  grooves  or 
bazB,  or  there  may  be  a  leakage  caused  by  the  pull- 
down wires  cutting  the  brass  through  which  they 
work ;  they  will  do  this  if  the  setting  out  is  incor- 
xeot— or  is  it  a  leakage  of  the  bellows  or  pneumatic, 
appearing  to  come  m>m  the  swell-box  ?  I  consider 
that  colour  injures  the  tone  rather  than  not,  and 
should  certainly  have  the  old  colour  cleaned  off.  I 
notice  '*  Leo  "  augeeats  a  method  for  converting  a 
*' recovering"  peaiu  to  a  "balanced"  one.  I  do 
not  fancy  that  the  wdght-and-pulley  azxangement 
would  anawer  well,  aa,  in  oonaequence  of  the 
Gutters  not  being  hung  on  their  centres,  the 
leverage  of  the  shutters  varies  considerably  with 
their  position,  whilst  the  power  of  the  balance- 
weight  would  remain  the  same.  A  better  plan 
would  be  to  "  balance  "  the  shutters  themselves  by 
weighting  them ;  or.  better  stilly  if  there  is  room  for 
^em  to  open  sufficiently  inside  the  swell-box — 
which  is  very  unlikely— to  rehang  the  ahuttera  on 
their  true  centrea.  The  objection  to  the  balanced 
pedal  is  that  it  is  difficult  to  dose  the  awell,  and  it 
ukewise  offers  no  resistance  to  the  foot.  Now  I  am 
writing  I  should  like  to  aak  those  of  your  readers 
who  have  adopted  Ihe  plan  deaoribed  by  me  in  laat 
week'a  issue,  if  they  would  oblige  me  by  giving 
their  opinion  upon  it. 
Sodbnry.  Thoius  Emsioir. 

[76032.]— Ijanip  Beaistanoe  (Odd).— This  ia 
best  found  by  a  Wheatstone  bridge,  using  aa  low  a 
battery  power  as  possible,  for  the  reaisttnce  of  the 
filament  falla  rapidly  as  temperature  rises. 

A.  D.  SOXJTBAX. 

[76032.]  —  Lamp  Bealstanoe.  —  Tou  cannot 
calculate  accurately  the  resiBtance  of  a  lamp 
ffiament.  Roughly,  it  is  about  2*6  times  the  hot 
resistanoe.  But  for  anything  like  accuracy,  thia 
should  be  tested  by  low-tension  battery,  bridge,  and 
coils.  S.  BorroMB. 

[76034.]— Dynamo  Hard  to  Drive.— There  ia 
not  enough  resistance  in  the  wire  on  field -magnets. 
Remove  the  wire  you  have  on  at  present  and  wind 
with  21b.  ^o.  24  8.c.c.  B.W.G.,  and  I  have  no  doubt 
you  will  get  current  all  right.  Latmzz. 

[76034.1— Dynamo  Ha^d  to  Drive.— There 
seems  toce  a  ahort-oircuit  somewhere.  Are  you 
sure  you  have  the  connections  right  ?  Run  slowly 
on  open  drouit,  and  gradually  reduce  resistance. 
Test  the  insulation  in  I\U.  and  armature  coils. 

A.  D.  S. 

£76034.]— Dynamo  Hard  to  Drive.— I  should 
fhmk  so,  mdeed.     Whv,  nearly  aU  the  current  ia 

Sling  round  the  fiela-magneta,  and  magnetiaiDg 
em  up  to  the  full.  Take  the  No.  16  off  the  field- 
ma^eta,  rewind  them  with  61b.  No.  20,  connect 
up  m  ahunt,  and  then  report  resulta. 

S.  BOITQVB. 

[76036.]— Oalvaniainr  Small  Oastinffs.— 
This  querist  aaka  **  how  thick  "  the  coating  of  aal- 
^mmnmaii  on  the  moltcu  sine  should  be,  but  doea 
not  appear  to  have  tried  for  himaelf.  The  aalam- 
moniac  ia  aimply  to  prevent  the  sine  fromoxidiain^, 
and  the  thinnest  coat  or  film  will  do,  provided  it  u 
intact  all  over  the  surface.  The  idea  of  "6in.  or 
more  "  thick  is  absurd,  and  tempts  one  to  reply 
rather  discourteously.  Better  try.  It  ia  evident 
the  querist  has  not  tried.  Let  him  try  it  half  an 
inchtiiiek.  Nun.  Dob. 


UNANSWERED 
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Tk«  numh0rs  and  tides  of  qumes  tohieh  remam  unanr 
noend  /or  five  toeek»  are  inserted  in  this  liet^  and  {f  stiU 
unanswered  are  repeated  /our  weeks  tufterwards.  We  trust 
our  readers  will  look  over  the  list^  and  send  what  information 
iheg  can  for  the  bensJU  <^  their  f Mow  oantrOnUars, 

Binoe  onr  Uat,  C.  O.  IL  Bennett  has  replied  to  76895. 

76410.  Xylophon,  o.  141. 

76480.  Ovenhot  Water-wheel,  141.  . 

76432.  PUMe  of  Bprisg  Clook,  141. 

76464.  Kaking  Fiatinum  and  Zinc  adhere  to  QIan,  142. 

75687.  Casting  hi  Lead.    To '*  Practical  Caster,"  p.  289. 

76691.  Eleotnoal,  299. 

76694.  Logarithms,  229. 

76699.  "  Berliner "  and  "  Fiddler  "  Yiolina,  S29. 

76709.  Oas-Making  Blaohine,  229. 

76726.  Horse-power,  280. 

76726.  Double  Baas,  280. 
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[76088. l~Oompenaated  Pendolum.— I  want  to 
make  a  neavf  compensated  1  see.  pendulom  for  my 
sidereal  dock.  I  would  be  obliged  if  Mr.  Granger  or  any 
other  practical  man  woiUd  give  me  the  sizes  of  the 
different  parts.  I  want  to  use  sine  and  steel,  with  a  lead 
cylindriou  bob  to  weigh  about  401b.— DAaAMOVA. 

[76089.1— Bnnaen  Burner.  Subatltute  for.~I 
have  lately  removed  to  a  plaice  where  mere  is  no  gas,  and 
am  in  want  of  a  substitute  'for  a  Bonsen  homer  in  my 
small  laboratory.  I  shall 'be  glad  if  any  reader  can 
snggest  a  plan  for  using  the  ordinary  petroleom  lamps 
forboiling  retorts,  Ac.,  without  getting  a  thick  deposit  of 
soot.    If  a  chimney  is  used  I  cannot  get  near  enough  to 


spirit  lamp  is  too  expensive, 
ised  instead 


one  of 


Tke  electric  street  xailway  construction  account 
lor  the  ITnitod  States,  for  the  seven  months  ending 
September  1st,  1891,  is  given  as  follows  z^-Increase 
in  companies  o5,  in  miles  constructed  360.  can  in 
«se  575 ;  makinff  a  total  of  400  roads,  with  3,000 
miles  of  line,  and  5,000  cars. 


thelatterT-J.H.B. 

[7604a]— Converting  a  GhrandHather'a  Clock 
into  a  Uhlme  OiodL.—Woold  the  writer  of  the  paper 
on  **  Clockmaking,"  which  appeared  in  the  Snolisb  mb- 
GBAHio  of  Nov.  20,  or  aay  other  reader,  give  a  paper  on 
converting  a  "grandfather's"  dock  into  aehimedook. 
ICany  of  oax  readers  have  these  docks,  that  formerly  be- 
longed to  our  grandfathers,  and  would  prefer  putting  the 
quarter  chimes  to  making  a  chime  dock  right  out,  there 
being  less  work.  The  forthcoming  paper  mentioned  in 
the  above  paper  on  **  Whed-Outtingana  lAUtem  Finions 
MaVing  "  will.  I  am  sure,  be  gladly  accepted  by  all  ama- 
teur dodc-makers  T~W.  LaAOBXTTsa. 

[76041.]— Softening  Cast  KetaL— Having  a 
quantity  of  thin  oast  metal  to  fix  up,  and  scarodv  one  in 
six  can  M  bored,  I  would  like  to  know  if  there  is  no 
system  of  softening  the  above,  there  being  alot  of  onttings, 
and  every  one  has  to  be  bored.— Flumbbs. 

[76042.]— Wheel-Valve.— Which  is  the  proper  way 
to  fix  a  whed-valve  for  steam  or  water !  tihould  the 
inlet  go  under  the  valve,  or  over  the  valve  t— AxATsna. 

[76043.]— Separating  the  Joints  of  Oaat-Iron 
B;ot- Water  Fipea.— Is  there  any  preparation  which 
will  dissolve  the  t>orax,  and  loosen  the  borings  with 
which  the  jomts  are  made  t  Any  infozmation  will  oblige. 

—A  GAaDBXXB. 

[76044.] -O-.W.B.  Tender.— Will  any  of  our  readers 
kindly  give  me  description  of  Great  Western  Bailway 
Cb.'s  tender  for  locomotive  engine,  with  Adam's  bogie  I— 
Anxious. 

[70046.]— Chemioal.— To  Ha.  Oasr  ob  J.  T.  IL— 
I  thank  you  for  replies  as  to  quantity  of  CO3  evolved 
from  los.  of  HNa  C  O3  by  means  of  tartaric  add,  and 
would  be  much  obliged  if  dther  of  you,  or  anyone  else, 
will  tell  me  what  quantity  of  oommeansial  BaH04  and 
water  is  necessary  to  evolve  all  the  C  O3  from  the  los.  of 
HNaCOi.-^ovica. 

[76046.]— Feed- Water  Heater.— A  friend  of  mine 
has  aa  ei^fine  and  boiler  for  cutting  hay.  The  boiler  is 
too  small,  as  it  only  runs  for  halx-an-hour,  when  the 
boiler  has  to  be  refilled.  He  has  been  advised  to  attach 
a  tank  to  it,  with  a  steam  pi^  running  to  its  bottom 
within  an  inch  from  top  of  boiler.  There  is  also  a  pipe 
5yy«ni»fl^ng  taxJc  to  boiler  below  gauge-line.  By  this 
amagement  he  expects  to  run  a  full  hour.  Can  you  tell 
me  if  this  will  act,  and  be  safeT— Lbtbb. 

[76047.] -To  Kr.  Bottone.— Please  would  yon  tell 
me  the  candle-power  I  coold  obtain  from  a  |H.r.  water 
motor,  and  also  some  idea  as  to  the  cost  of  the  materials 
for  making  the  dynamo  for  the  same  I— C.  ICoaaau.. 

[7604a]— Engine  for  Lathe —I  have  a  vertical 
sUoe-valve  engine  2|in.  by  Sj^in.  stroke.  lOin.  flvwhed. 
Should  like  to  know  what  size  lathe  it  would  drive  at 
4Cib.  to  BOlb.  pteesure  t— Fatoos. 

[76049.]— Bleotro  Kotor.— Will  any  readers  advise 
me  how  to  make  an  dectro  motor  to  drive  a  sewing 
machine,  and  to  be  worked  from  a  dynamo  giving  6  am- 
ptoes  and  46  volts  t  Kindly  give  me  a  rough  description, 
dimensions,  sixe,  and  quantity  of  wire,  ito.,  and  best 
method  of  winding !  Ihave  plenty  of  tools  to  work  with. 
— MoToa. 

[76060.1— Hook  and  Bye  to  Clut  Band.— Will 
someone  kindly  tell  me  the  best  method  of  fixing  hook 
and  eye  to  ^in.  gut  band.  I  pare  the  end,  insert  a  small 
wood  core,  and  put  the  hook  on  warm,  but  it  does  not 
always  makea  good  job  :  the  ffut  seems  to  get  rotten  by 
the  hook.  What  is  the  best  aress  to  use  for  tool :  one 
that  will  not  rust  the  lathe  t  I  require  very  littie,  tnerfr- 
fore  cost  is  a  seoondary  consideration.- laov  axd  htsbu 

r760SLl— Chemical  laboratory.— Can  any  chemi- 
cal reader  aasist  me  by  answering  the  following  questions, 
vis :— 1.  What  is  the  best  means  of  obtaining  heat  for 
evapoimtioiis,  fta,  in  a  oonntnr  district  where  gas  is  not 
avsIlableT  2.  Is  there  a  maker  of  balances  called  8ar- 
tarious,  and  are  his  instruments  good  and  rdiahlet  8. 
What  is  a  good  book  to  work  qualitative  and  quantitative 


analysis  fkom  f  I  used  Yslentia  some  years  ago,batiRndd 
like  advice.- David  Wxlsu,  B.Bc. 

[70062.]- Solution  of  Dextrine.- Can  snj  of  our 
chemical  readem  assist  me  in  obtaining  a  pecmsaeatly 
dear  solution  of  dextrine  in  water,  equal  psits  in  weh. 
I  find  that,  after  standing  for  a  few  days,  the  sdotioB. 
which  was  dosr  at  first,  gradually  becomes  opaque,  lad 
looks  like  a  mixture  of  flour  and  water.  If  sayoBevdl 
take  pity  on  me,  and  hdp  me  out  of  the  difflcdty,  I  ahsll 
be  extremdy  obliged  to  them.— Dsxranix. 

[76063.] -Blcyclee.— What  axe  the  advantsgcs  of 
bioydes  with  long  whed-basel- H.  W.  Stavut. 

[76064.] -Blectrlo  I*lght.-(3en  anyone  infona  m 
how  to  make  a  small  8e.p.  electrio-ugnt  set,  sopMjed  19 
primary-battery  power,  and  the  number  and  kiadflf 
battery  most  suitable,  and  how  to  make!  Also,  howto 
m*Va  fynitil  accumulator  for  small  dcctrio  sosif-pia 
lamp !— Gtola. 

[76066.]-Steam-BoUer  Safety-Valve—wmm 
of  our  readen  kindly  assist  me  in  the  following  qnsHiao, 
and  give  rule  in  plam  figures  how  to  work  out  and  i» 
adjust  weight  on  valve  to  blow  off  at  a  giTen  praanct 
Loigth  oftever,  8ft  4|in. ;  distance  of  valve  from  fdeno, 
8}in.:  diameter  of  valve-eeating,  4iin.;  deed  veigbtt 
06lb. ;  lever,  11  Jib.  j  valve,  2lb.  eos.— A  YouxoMichixhs. 

[76066.]-Hlffh-Prea8nre  BoUer.-Can  m  of  en 
readers  give  me  some  information  as  to  the  working  ol  a 
high-prSssure  boiler!  If  I  put  three  or  fonrgalknd 
water  in,  lean  get  hot  water  at  the  bath  in  20 ninntei, 
and  if  I  have  the  cold-water  tank  full  and  the  hig^ 
pressure  tank  full,  I  cannot  get  more  than  mOk-vsm 
water.  I  would  thank  some  of  our  readers  for  bfonn- 
tionas  to  what  aixe  of  high  preswire  tank  oogM  to  b«. 
The  bot-water  tank  is  aftTb/  2f  U,  and  stands  2ft  hi^; 
the  cold  water  tank  is  6ft  2m.  by  6ft,  and  stsndaSft  Sa. 
high.— OxB  THAT  DoxB  Not  Kxcmt. 

[76067.]— <>alvanlBln».-Wantingto  fit  uij  plantfor 
mlvanisLDg,  will  any  reader  give  me  particdsn.- 
IvQCiaxa. 

|76068]-Obaeivinir  Chair.— W;ould  m^»^ 
nomical  reader  kindly  describe  and  give  a  sketch  oU 
suitable  observing  chair  or  ladder  for  use  witi^aln. 
equatorial  reflector  I  I  find  an  ordinary  steplsddw  T«f 
awkward  and  uncomfortable,  especially  when  ewTnlntTig 
aa  object  for  any  length  of  tune.  Borne  oootrinaw 
supporting  one's  bade  when  obskrviag  would  bs  a^v 
boon.  Greatest  height  of  eyepieoe  from  ground  u  m.- 
AauB. 

[7606B.]— Befleotor.-GHvana  64hi.  reflsete  of  osj 
known  focua»  and  a  suitable  plane  or  flat  HcwcmiI 
find  the  exact  difft«^«*w»  tl^e  latter  should  be  plaeea  txm 
the  former  t— Aoidb. 

[76060.] -Dynamo—wm  any  e^wri  i^lf  nwif 
the  following  1  I  have  made  a  dynamo,  of  whfchli^w 
dimensions.  It  is  well  made  and  very  carefully  wiwfl, 
insulation  good.  I  should  like  to  know  what  mdntiM 
most  suitable  to  mn  at,  what  the  voltage  wiU  w^nonfty 
of  ampAiesitwingive,  how  many  lamps  itinHwwJr. 
Armatoxe  ring  type.  Sin.  dia.,  ^n.  wide,  lO"**^ 
wound  with  2|lb.  No.  18  dec  wire ;  field  msgnets  wtoirfW 
iron.  4in.  dia.,  4in.  lona,  with  round  pUt»  6m»^.ffi 
thick  at  one  end;  the  other  end  has  stud  i\to  *wv  ""J 
poles  of  cast  iron  *,  fidd  magneta  wound  with  1210.  no. » 
d.0.0.  wire,  dinnt  wound.— Shuht. 

[76081.]-Swltohhaok  BaUway.r^to  «y  ,g| 
"  ours"  give  me  scantlings  of  timber  and  aU  mmmnj 
pazticnlars  for  building  a  switdibadc  railway;  iw 
details  of  the  car  and  track !— FaAxoiscus  Occmsxs. 


[76062.]-Projeotilea,  and  the  »<>t»Sf«?J^2; 
Barth.-M  a  projectile  be  shot  up  into  ti»afea«y 
dderable  disUuoe,  it  will  not  return  to  the  semejg 
owing  to  the  rotation  of  the  earth.  Cananyofoorxeuen 
demonstrate  this  mathematically  1— Kivxtio. 

[76068.] -Inflnenza.- Would  Mr.  Hunter  lung 
orolain  of  what  "Kreas  Halonia"  oousista.  ■«.  ^^ 
asked  for  it  I  found  it  was  not  known  bv  diemists  fa  ttj} 
^rdgn)  dty.  On  the  otiier  hand,  »  Sslypyrin  "is  »J 
to  be  tiie  prwcnt  great  medicine  for  inflji«««»9«S*^- 
Would  Mr.  Hunter,  uerhaps,  give  tiie  prescnpUoa  is 
Latin  or  in  Oerman  t— M. 

r76064.]-Steam  Jet  Oiipola.-pan  W.o'^ 
frj^nds  g^ve  narticulapi  of  ^fa  patented  cupda  in  1^ 
the  prewnre  blast  is  roP«»ededV  a  steam  jjrtsjpintoj 

the  air  under  negative  pressure!  It«»n»i«VP«P5!5JiiI 
pig-iron  mdting.  but  it  is  ah»  wed,  m  I  am  hrfOTSg 
for  redudng  copper  and  lead  ore^  &c,  and  fa  w 
qi]^f*^firm  of  lime  and  sdenite.— M. 

[76066.] -Smoky  Chimney.- Dr.  ^^^^^^H^^ 
Bishop  of  Winchester,  wishing  to  cure  » /mo^^r  <^™S 
gtudied  the  literature  on  chimneys.  Mid  fonndthtfw 

;^t  Hebiews  used  «  ??^,?^lf  v£  ^S^ 
inthdr  diimnflys,  to  wlndi  ke  thought  the  ^  » 
Fulm  exix.  verse  88,  "  I  am  become  like  »-W7*,,S 
SeBnoke."  might  refer.  What  is  known  »bout  ftj 
practice!  And  what  construction  of  chimnwWj^ 
Slse  to  whidiit  was  applicable T    The  bishop tnods 

bladflffT  without  any  good  effect. — J.  B.  C. 

r7eoe6.]-OondeMatlon  in  Lead  cpveredH<^ 
-&nanv  brother  reader  i^^o^  «»•  ^  *?,gR2d  il 
above,  whidi  takes  place  hi  a  hut  covered  with  i^'^. 
W  \riS^tdi-&arding.  causing  «eat  ;;;;^1 
Wouldbrowu  paper  on  fdt  coated  witii  tiff  prerent  It  I 

W.  Hotxjs. 

[76oeT.]-Aatronomioal  ByeplecMBJi.-Wffl  igj 
one  who  has  had  practical  expenence  ^^-jJ^rT, 
metiiebest  power  to  use  for  each  <>}  ^'^JS^'^Si^ 
Sun  •  2.  Moon :  8,  Jupiter ;  4,  stars  of  1st  mag.  f^*T 
5SiSl2SoSect?ould*I^  ^S^- 
power  of  180  on  the  same  instrument-a  an.  reirsoww  • 

ASTIOXOMO.  . 

L7eo68.]-aieafWeatern  »»«*y»:r2£/SS 
"  iuw"  give  partteulaix  of  the  »«»  and  oontsj^  «gj 
W«tamen«£es  wMoh  are  being  putm  k^' •»  ^ 
WiU  workOie  nanow:«auge  «?"«?•  f^iithJw- 
the  broad-gauge  is  dMoontanuedl  l2?SSS«fS5 
gauge  engtoee  will  concert  to  narrow  without  vsiy  »^ 

eoEpense.— Bsoixxxa.  ^ 

[7606».]-Lathe.-I  have  a  3to.  ceJSrlStdS 
round  grooves  in  pulleys,  and  I  cannot  get  any  ww«  •«• 
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ott  aMMUt  of  the  belt  elippiogr,  and  when  I  haire  the  belt 
tillit  the  hooke  oome  off.  Hhoald  the  grooves  be  V- 
AiMA«or  is  there  aomethinff  to  rub  belt  with  to  make  it 
gMKt  If  uy  leader  coala  give  me  infonnatioa  m  to 
ffatfel  stt  at  itolt.  and  addse  as  to  whioh  is  the  bert 
bdtfor  a  lathe  this  size,  he  would  greatly  oblige. —A 

OltfSTAKT  BlADBB. 

(T60ro.]-XlaotxloaL— To  Kb.  Borrosrs.— Aweekor 
twobsek  Isaked  you  to  give  me  instraotions  how  to  make 
iehsiRefora4-oeUed  box  battery  to  light  a  6o.p.  lamp. 
Ihcansm  foa  gave  me  was  chromie  aoid  8  puts,  siu- 
phnu  add  8  parts,  chlorate  of  potash  i  th  part,  and  water 
llputa  Not  being  fery  well  op  in  flgnres,  I  got  a  friend 
of  nmeto  wo^  it  oat  for  me,  making  the  answer  thus : 
CtawriAsaid  lib.  Sos.,  snlphorio  add  lib.  9os.,  chlorate 
gf  Mtath  los.,  and  water  71b.  80s.  I  obtained  the  acids 
ud  Blaed  them  np,  patting  the  solpharlc  acid  to  the 
^noieaod.  then  the  potssE,  then  the  water.  I  let  it 
gtad  for  a  day  or  so,  and  then  I  charged  the  battery,  bat 
itooty  made  the  ilUinftnt  of  the  lamp  a  good  red  light, 
n&ooly  lasted  for  aboat  foor  hoars.  I  shoald  be  very 
■taisidif  yoa  woald  inform  me  if  he  has  made  a  mistake 
to  ttw  flgim,  also  a  hiat  or  two  where  it  might  be  wrong. 
Ihifi  one  of  year  books  -"  Eleotriosl  Instrument  Making 
te  Aastaus"— if  there  is  anything  there  you  would 
viii  to  nfer  ne  to.— ObswoALu 

rrL]— Kodol  Ik>oo.  BoUen.— Shoald  this  come 
tfaeaottoe  of  any  of  our  experienoed  oontributon, 
idlthcr  kindly  earaUin  the  thickness  of  metal  the  tubes 
Aooldbeb  and  the  inside  flxebox,  for  boiler  ISin.  long  and 
fa,dian.,tobamoharooaloreoalt  I  have  had  repeated 
idtam  with  this  slae  of  boiler,  the  tubes  being  too  thick, 
tftbe  iaride  firebox  plate«  being  too  thick  for  the  heat  to 
pM  tboogh.  Again,  there  is  always  a  diffloalty  in  get- 
ngabsfooal  or  ooal  to  bum  in  this  aise  boiler,  taexe  not 
benarafflcient  aii^«paoe  in  a  firebox  Sin.  or  6in.  long  and 
lifl.dMp.  When  blaat^tpe  is  turned  off,  the  fire  at  oaoe 
pasdaU,  eonaequentlT  a  oontinnal  supply  of  steam  can- 
BOtbekeptopw— G.  W. 

|T80nL2'~^<x><^  Bendlnff.— How  is  it  done  snccees 
Imt  Have  tried  young  green  wood,  soakedin  water  for 
flmdus.  steamed  from  fifteen  mtnutes  to  one  hour  and 
%\^  bat  have  had  moat  of  it  aplit  aomewhat  in  the 
Mng,  although  protected  with  a  band  of  sine  on  the 
aaMde.  Doea  it  require  any  partioalar  preaaure  of  ateam, 
flrfBoaarpto  the  steam  for  any  given  time  aeeording  to 
Wkl  llyespeiietteeiawithaahitn.thiefc.— Aas. 

rraoril— XiAlande-OhAperon  OeU.— I  have  re- 
Muyaetiqioneof  these  oeila,  and  have  made  aolutiona 
deuatiepataah  varying  in  atrength  downwards  from  88 
ton  per  cant.,  with  similar  reaulta-they  all  diaaolve  the 
oiUsol  copper,  more  or  less,  and  then  attack  the  line  on 

Sdieaii  I  shall  feel  obliged  if  any  correspondent 
has  had  expetienoe  of  this  eell  would  kindly  explain 
vhaiii  to  be  done  to  pravant  aolutian  of  the  oxide,  and 
rttfe  the  proper  atrength  of  potash  eolation.— J.  K.  B. 

ni074.]-KiU  Work.— I  would  be  glad  if  aome 
niaer  would  give  me  eome  information  how  to  m%ke  a 
ImH  hand-mill,  with  drawings  t  How  can  I  find  out  the 
VMd  Cor  drama  T—TouiTQ  Hill  BaPAxacB. 

I78g79.1~81emeiis  Dynamo — Would  Mr.  Bottone 
lA  as  if  I  oaa  alter  a  email  Siemena  dynamo,  ao  that  it 
triDrite  ahodka!  Also,  what  battery  would  be  beat 
■naole  for  lighting  ah8o.p.  lamp  for  about  two  hours 

Cweak :  how  oftian  woiud  it  reauire  recharvlnir.  and 
probaile  cost  !-B.  8.  V.  «««ki««,  «« 

pmi]— Brass  Oolour  for  Solder.— I  have  had 
nee  viBi  articles  to  solder,  and  ahould  Uke  to  oolour 
ac  nlder  the  aame  as  the  brass  without  electro-plating, 
naban  been  told  there  is  a  solution  which,  if  rubbed 
•B,«aitarait.  Oonld  any  reader  kindly  tell  me  if  eneh 
■thteue,  and  what  the  eolation  ia  oompoaed  of  1— H. 
BoBtatNni. 

fttT7.]— SllTerlw.— Wai  Hr.  Bottone,  or  others, 
y  roat  the  prooortlona  are  of  ailver,  nitre,  ^'r^'n^nia^ 
■fv  of  mUk,  and  what  kind  of  potaah  ia  required  for 
•enagsolation  for  aQTering  minora  t  Or  would  be  glad 
wether  reoeipta  for  aame  oonaidered  aa  good !— Oioaaa 
onuia 

jm]->Borin«r  Saoare  Hole.— Having  been 
mnedthatitiapoaaibie  to  bore  a  aquare  hole  with  a 
Jnee  and  bit  Oan  anyone  explain  the  miMlaa  operandi  f  ~ 
OLDBOBecazBaa. 

CjUjra^-JjiJ^gM^Bleotrlo  Livht-I  have  a 
^%et),  each  l-lttBL^SWk,  Sfin.  hiS?ud%L  broad, 
i^oftheee  foam  the  —  eleaoent,  and  the  otLerthe+. 
Tteflme^aapMtedweiriiSoa.  They  are  immened  in 
4^tedlation,  ag.  1-180  to  iin.  over  —  platee.  How 
■aar  amp^  houia  could  I  get  ^i«*>»niyfng  aafelyt 
woaia  there  be  suffldent  eurrent  to  maintain  a  email  are 
JJttl  Hao,  how  many  e.p.  could  I  expeetf  What 
MnaftAiUlIaae  to  lolly  charge  them,  and  for  how 
■Bfeoald  I  charge  them  off  a>pare  loo-volt  lamp  dicoit. 
«i<PaIdthevoltBgebetooexoeeBive!-0.  B.  8. 

^cmjUTypawriter  Bibbon.-Oan  any  reader 
pvaaeafheproeeea  for  re-inking  above!  The  m^^A^w^  ig 
wtodL  and  the  ribbon  itadfia  in  excellent  order,  bat 
gefakie  faint.  It  ia  a  blue  copying  ribbon,  bat  I  ahould 
uc  laeipe  for  re-inklng  record  rfl>bon  aa  welL— Trriar. 

JW.]-lCotor  for  Boat.-In  No.  75410  T.  C. 
f"S^  *nhe  ia  in  poaaeeBion  of  aketoh  and  deecriptionof 
Urnpla oQ  eogine  and  would  be  pleaaed  toaendthe 

Ewtoeonaoaewiahingto  make  an  engine.  Would  he 
oheaae,  or  forward  me  the  drawinga  and  particu- 
^MMnr  to  enable  me  to  make  eoeh  an  engine,  for 
JhUwinbemoetwillinato  pay aU eharmSmrred 7 
2«  Idoatknow  anything  about  thia  dlaaa  ofwork,  pleaae 
«•  «a  he  very  explicit  in  detaila.  I  wonld  lib  to 
•;*»««  engine  of  aboat  aH.P.  to  4H.P.  actual.-P. 
vumi.  Oorernment  Tdegxaph  Worka,  Alipore,  Cal- 


of  corka  11-16  diameter,  i  deep,  bore  to  be  |in..  aame  aa 
used  for  aauoe  bottlea  with  glaaa  atopperT  I  have  had 
aome  ateel  euttera  made  and  th^  cut  very  nicely  indeed : 
but  the  di£Bculty  liea  in  holding  the  oorka  ateady,  aa  if 
they  rook  about  they  would  not  all  be  bored  in  the  centre 
of  the  cork  Ferhapa  aome  of  your  readera  oould  tell  me 
who  are  the  makera  of  these  cork-boring  maohinee  1— 
QaoaoK  Fiansa. 

[70064.]— Barthqoakea— Can  any  able  correspond- 
ent give  me  any  iaicrauition  with  regard  to  the  behaviour 
of  the  barometer  during  earthquakes,  the  same  to  be  not 
drawn  from  a  popular  description  of  the  phenomenon. 
fiaoydopflB  Una  appear  to  atadioosly  avoid  thia  moat  im- 
portant aspoct  of  the  qaeation.  Ib  it  beoaaae  people  are 
too  much  engaged  at  each  timea  to  oonault  their  glaaaea ! 
'—A.  B.  B. 

[7fi08S.l— Voltmeter.— Would  Mr.  Bottone  kindly 
give  a  aketch  of  a  bobbin  for  the  above-named  instru- 
ment, to  read  about  5  volte,  the  needle  to  be  hung  in 
vertical  poeit&on  T— B.  J.  W. 

[76)86.]— Besilwarlng  Befleotor.-I  have  a 
(kiggorian  reflector.  The  metal  speoolnm  ia  rather  atained 
and  acratched.  Can  it  be  ailvered  in  the  aame  manner  aa 
the  ailver  on  glaoB  apecula  f    If  ao,  how  f — A.  B.  W. 

[76067.]— Formula  Wanted.— I  am  inveating  my 
aavinga  in  an  ordinary  bank,  in  whidi  I  get  2|  pw  eenL 
interest  per  annum.  I  pat  in  varioua  amouata  at  intervale. 
What  ia  the  aimpleet  xnethod  of  oalcolating  the  interest, 
intereat  not  being  aUowed  on  f ractiona  of  a  month  t— 
iMQUiaaa  No.  1. 

[76  83.1-Bleotrio  I«ifbt  In8taUatlo]i.-Woald 
ICr.  Bottone  or  F.  AUaop  kmdly  inform  me  the  beat  form 
of  dynamo  for  the  largeat  outoat  I  could  ran  off  a  t  man- 
power gaa-engine,  the  lampa  being  8ap.,  taking,  I  ahould 
think,  K  volte !  What  would  the  outlay  be  for  fitting  up 
the  gaa  engine  and  dynamo  in  poaition,  lampa  and  flttmga. 
awitehboard,  wirea  ran  in  caaing,  excluaive  of  the  coat  of 
enjrine  and  dynamo  t  The  lamp-fittings  would  be  a  china 
ceuing  roee,  with  fuse,  flexible  wire,  enamelled  iron 
ahade,  with  holder.  Would  it  require  a  yoltmeter  and 
ammeter  to  be  included  on  awitohboard  in  ao  email  an 
inatallatfwi,  aa  theee  are  expenaive  items !  Or  oould  a 
board  be  fitted  with  the  main  awitch  and  automatio  cut- 
out t   Aag  information  would  oblige— A«  BrrHuaiAST. 


The  total 
aboat  No.  16 


C»k  •'*!•»  number  reqnirad.  and    aiae  t 
JWhcfdrwUis  90  ynida.  and  wire  aaed  a 

olSS^^I???*^-  OuttlM.-Cananycf  your  readers 
-voK  wtiu  mfORnation  nojf  I  can  cat  the  centre  out 


[76^89.]- Brasi  Keltincr  —Oan  any  reader  give  me 
the  following  information  T  (1)  How  moeh  borax  should 
be  pat  into  uie  cruoiUe  with  the  braae,  and  in  what  con- 
dition t  (S)  What  ie  done  with  the  borax  when  pouring 
off  into  the  mould  t  IS)  Ie  there  any  risk  of  burning  the 
brass,  and  how  ahoold  it  be  avoided  f — W.  W. 

[76000.]  -To  Xr.  Allsop.— Having  made  two  miero- 
I>hone  tranamittevB  with  induction  ooila  to  your  instrne* 
tions  in  the  issue  ef  8eptembtfr  18,  would  you  kindly  say 
what  amount  of  40  a  wire  I  mast  put  on  the  etraight  b^ 
magnets  of  the  reeelvera,  the  circuit  being  about  60  yarda  T 
I  wound  the  colU  in  a  lathe,  and  they  are  very  unevenly 
wound,  aa  I  found  it  impoanble,  under  the  cireumatanoee, 
to  wind  them  evenly.  Fteoae  a«y  if  they  will  be  very 
detrimental  T— J.  H.  B. 

[76091.] -BoUer.— To  •*X.  T."-Thanka  for  your 
anawer  to  my  qutny  on  the  boiler.  It  ia  my  fault  for  not 
explaining  it  properly.  The  boUer  ia  Sft.  long  over  all ; 
firebox  ia  6in.  oy  8in. ;  the  barrel  or  roond  part,  with  fluea 
through,  ia  1ft.  long  and  6in.  diam.,  and  the  other  ia  the 
amoke-box.  It  ia  like  a  portable  boiler.  I  want  it  to 
drive  a  lathe  and  dronlar^aw  to  aaw  4iii.  thiok,  both  of 
which  I  have  to  work  by  hand-power  at  preeent.  What 
aiae  floe  would  you  advise  T  Also  say  whether  I  can  get 
|a.P.,  and  what  it  would  coet  to  get  the  flae  put  in  !  It 
la  inconvenient  to  have  a  larger  boiler.  An  anewer  will 
oblige  a  hard-working  man.— Boilsb. 

[76092.]— Qlass.— I  have  read  aomewhere  that  the 
glaae  reaidae  left  after  aUica  and  aodium  carbonate  have 
been  faeed  together  ia  aoluble  in  water.  Oould  thia  be 
made  into  a  paate  for  monlding  or  caating,  like  plaater 
of  Paria !  Or  doee  anyone  know  of  a  tnioaparent,  or 
aemi-Czanaparent,  aubstanee,  to  atan  t  oonsidarable  hea^ 
which  oould  be  need  like  thia  t— 8Mra«A. 

[76088.]— Belaoqnerinff  Gnutndeller8.-Ihaveto 
rwabquer  chaadeUers.  ateel  bronae,  and  alao  bright 
oopper  colour.  Would  aome  kind  reader  inform  me  how 
thia  ia  done  t  I  am  need  to  red  bronsing  and  other 
ooloura,  but  don*t  know  how  to  get  the  colonrs  flrat 
mentioned.  Perhapa  aome  reader  oould  tell  me  the  title 
of  a  good  book  on  the  anbjeet  t— BaAaa. 

[76004.]— Ooil  Oonstmotioii.— To  Ua.  Borron.— 
If ,  inatead  of  the  oanal  arrangement  of  primary  and 
aeoondary,  we  wound  the  aeoondary  (inaulated  aa  aaual) 
in  a  doae  apind  on  to  the  primary  (joat  aa  the  braaa 
atringa  of  a  piano  are  "  oovered  '*  with  a  oopper  wire), 
and  ttien  wound  the  eomnound  wire  on  to  a  eore,  what 
would  be  the  effect  t— A.  8.  L. 

[76006.1— PhysiologlcaL— To  B.8c.  o«  onraaa.— 
Oould  you  Rive  me  any  advice  or  aeeiatance  in  the  oon- 
atraetkm  61  inatrnmeBCe  need  in  phyeiologloal  work,  each 
aa  lCaney*a  tamboara,  kymographa,  aphy^nogimpha,  frc  t 
8arely  eoene  inatrumenta  leaa  complex  in  eonatruction 
than  thoee  figured  in  Prof.  IVietai'a  '*  Text-Book  of 
Phyeiology'*  would  anawer  the  aame  parpoae.  Alao, 
eoold  von  tell  me  if  thoee  who  wieh  to  experiment  in  thia 
direction  require  any  Ueenae  before  they  oan  do  eo  f — 

ILPXB. 

[76096.1— Atmolysls.—Aboat  eighteen  montha  ago  I 
came  aoroea  the  term  **  atmolyaia '^  in  an  examination 
paper.  I  had  never  aeen  the  term  before,  and  have  not 
aeen  it  since.  Will  aome  kind  friend  pleaae  explain  ita 
meaning!— A.  B.  B. 

[76097.]— Dnloimer.— Will  aome  reader  aaaiat  me  in 
the  eonatruction  of  a  dulcimer  by  giving  me  the  partiou- 
lan  aa  to  the  length  of  the  longeat  atring.  alao  the  length 
of  the  ahorteet,  end  the  distance  of  the  atringa  from  each 
other  T  How  many  atringa  are  there  on  a  fall-aiaed 
daldmerT— W.  Tatlob. 

,  r76;98.]-B0Tige.-ynil  eome  of  our  reaiera  kindly 
inform  a  ailver  poliaher  of  a  aimple  way  of  making  his 
own  rouse  I  I  have  tried  to  dissolve  sulphate  of  iron  to 
coUect  the  settlement,  but  have  not  been  suooeesfuL— 
8.  P. 

[76  99.]-Qauge-aia8s  Washers.- 1  find  that 
the  ordinary  grey  robber  washere  (owing,  I  am  told,  to 


the  aulphur  in  them)  alowly.  but  eurely,  eat  away  the 
braaa  flttinga  in  which  they  are.    Would  it  be  better  to 


nee  red  rubber  t  I  have  heard  they  have  given  up  theuae 
of  rubber  on  eome  of  the  railway  ao.'eu  and  uae  aabeatoa 
inatead.    I  am  afraid  the  ordUiary  aabeatoa  yarn  would 


be  too  hard.- A.  J.  Daw,  Oambridge. 

[7610a]— Air  Otunrent.— I  wiah  to  indnee  a  eanant 
of  air  by  meana  of  a  ateam-jeL  What  ia  the  beat  ahape 
of  blower  or  blowpipe,  and  poaition  of  ateam-jet  therem, 
to  get  the  TnaTimnm  amount  of  air  to  paee,  and  doea  thia 
varv  directly  in  any  way  with  length  of  blower,  BttMjfe, 
and  preaaure  of  ateiunt— F.  8oA.av. 


VSEFTTL   AHO   SdENTIFIC   NOTES. 


■»♦♦ 


PsoF.  Bx  YoiiOON  Wood  has  recently  had  camecl 
ont  an  effioieiiQj  teet  of  a  polaometer.  The  pid- 
aometer  hsd  4iii.  niotioii  and  delivenr  valvee,  and 
a  lin.  itesm  pipe  fitted  with  a  throttle  valve  at  a 
diatanoe  of  aboat  2ft.  from  the  pomp.  Preasoro 
gangee  were  placed  on  each  ode  of  the  throttle 
valve,  and  a  meronry  well  and  thermometeor  ware 
fitM  bejond  the  throttle,  by  means  of  iM^iioh  a 
definite  Knowledge  of  the  ateam  wai  obtained. 
The  wire-dxawinff  through  the  throttle  valve  caneed 
inperheating.  Ae  lift  was  26ft.,  and  the  ateaok 
preainre  naed  was  19*30.  43*8,  and  26-1  foot-ponnds 
reapeotively.  The  efficienoy  of  the  pomp,  calon* 
lated  on  the  basis  of  nsef  nl  work  -f  heat  abaoibed, 
was  only  *013,  and  the  duty  per  1001b.  of  ooal 
ranged  from  between  abont  12,000,000  and 
13,000,000  foot-pounds. 

Feed  -  water.  —  Feed- water  containing  mag- 
neaiam  chloride  ahoold  not  be  directly  used.  Ttsm- 
ment  with  canstio  soda  in  the  boiler  itself  la 
frequently  resorted  to ;  bat  the  great  diifiool^  liee 
in  ascertaming  the  amount  of  caustic  soda  nceessaiTy 
and  in  keeping  only  slicht  excess  present.  TJsuallT 
samples  are  drawn  off  from  time  to  time  and  tested!^ 
litmus  being  used  as  indicator;  but  a  simplar 
method  would  seem  to  be  the  introduction  ox  an 
indicator  into  the  boHer.  Moat  indicators  become 
colourless  on  heating  underpressure ;  Mr.  A.  Qold- 
beig — Chem,  Zeit, —  proposes,  however,  sodium 
pera-nitrophonoUte,  whi<»  does  not  possess  this 
disadvanti^.  In  taking  an  observation  it  is  ooly 
necessary  to  blow  off  the  water  from  the  water* 
ffau||e  and  to  admit  a  fredi  portion  fkom  the  boiler. 
The  indicator  in  the  pure  state  ia  dear;  but  peifeot 
pixity  is  not  essential.  Oontinnous  use  of  the 
rndkator  is  not  necessary,  for  when  once  the  work- 
ing quantity  of  causiio  nas  been  asoertained|the 
indicator  may  be  dispensed  with  for  a  while,  witi^ 
regard  to  the  working  of  this  indicator,  so  long  ai 
the  water  in  the  boifor  is  alkaline  there  is  dueot 
indication ;  bat  directly  acidity  prevails,  reduotion 
takes  place  to  amidophenol  and  direct  indication 
ceases.  The  indicator  is  beat  prepared  on  the  spot 
by  dissolving  para-nitrophenof  in  a  dilute  solution 
of  oaustie  s<^a. 

Bzploalves  TTeed  in  Ooal  IClnea.— Prof. 
Bedson,  of  Newcastle,  has  Issued  his  report  on  the 
action  of  the  fumes  of  roburite  and  tontte  upon  the 
health  of  minen,  he  having  been  ^>i>ointea  sonne 
time  ago  to  make  ezpenments  wim  these  sub- 
stanoss.  Dr.  Hume  and  Dr.  Drummond  acting  ■• 
professional  advisers.  At  Elmore  colliery  ezpedp 
ments  with  xobuiite  were  made;  and  at  Soutti 
Hetton  xoburtte,  tonite,  and  gunpowder  were  used; 
whilst  at  Haawell  gunpowder  alone  was  employed. 
The  results  obtained  are  praotioally  similar  to  taoes 
obtained  by  Prof.  Dixon,  F.B.Bm  of  Owena 
College,  who^  with  Mr.  Hannah  and  Dr.  Mounsey. 
made  expenmenti  on  behalf  of  the  miners  niA 
colliery  proprietors  at  Q-arwood  collieries,  near 
Wigan.  some  time  aco ;  the  conclusions  anived  al 
were  at  the  time  puDlished  in  our  columns.  PMf. 
Bedson  states :  *<  under  the  ordinary  working  of  a 
mine  I  have  been  able  to  detect  in  the  fumes  two 
deleterious  substanoes— vis.,  carbon-monoxide  and 
sulphuretted  hydrogen:  and  whilst  carbon-mipn* 
oxide  is  produced  by  eadi  one  of  these  ssa* 
terials,  suphnretted  hydrogen  is  formed  Irr 
fpuipowdsraloae."  Dr.  Home  and  Dr.  Drnmmcnn, 
m  their  report,  state  that  they  have  been  led  ta 
the  conclusion,  fkoin  the  oases  tnsy  have  seen,  Hial 
the  ailments  complained  of  wsr6£not  from  the  effeota 
of  the  explosives  nsed«  bat  found  their  origin  "  ba 


the  oonditlons  of  their  work-4he  abaence  of  U^it, 
the  confined  and  oooasionaUy  foul  air;  andnodonbt. 
the  carbon-monoxide,  which  ii  the  product  of  aft 
the  explosiveB  fired  m  coal,  is  a  factor  of  tiMb> 
production."    The  eonelusions  am  set  forth  in  a^ 
tabulated  foxm,  and  are  praotioaUy  as  follows  :— 
1.  The  use  of  tonlte  and  roburite  is  not  mora 
deleterious  than  that  of  gunpowder.    2.  That,  aa  a 
result  of  the  use  of  robuite.  no  nitro-benrine  was 
met  with.  3.  That  th^  quantity  of  carbon  monoxide 
was  small,  and  it  is  quickly  diisipated  by  the  air 
current.    4.  An  interval  of  at  least  five  minutes 
ahould  be  allowed  after  firing  the  shot  before  re- 
entering the  place.    6.  As  buining  of  the  fuse  givea 
rise  to  part  of  the  gases  formed,  the  oartrmgaa 
ahould  be  fired  by  electricity.    It  will  be  remem- 
bered that  the  cases  of  illnesB  aeen  by  Mr.  Hannah 
and  Dr.  Monnser  were  caused,  not  by  the  results  0^ 
the  explosions,  but  by  the  careless  handling  of  tha 
roburite. — Zaneet, 
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Dm.  U,  1B§1. 


CHESS. 

AJicommaaimUotm  forthia  edlaam  to  be  KBttothe 
C^BM  EoiTOB,  at  the  o£Bce,  882,  Btnad. 

*  nOBUDC  KOCLZXXrV.— By  B.  W.  HouoRTOir. 
(Thizd  Tourney  Problem.) 


WMU.  [7  +  6. 

White  to  play  and  mate  in  two  moret* 

BOLUTXOV  TO  IttS. 

V  Xt  to  B6.  1.  Any  more. 

%,  lUteeaooording'ly. 

ROIIGIB  TO  OOKBflBOPOHDBm. 

ComaxcT  edlntlonato  1S8S  by  F.  Blade,  H.  P.  HoaUen, 
W.  T.  Hnrley,  Alex.  Andenon,  T.  H.  Bfllbiifton 
(''moriag' the  poaition  one  equare  to  the  left  does  away 
wKh  the  It  and  improves  the  nroblem'*),  B.  W,  Hoagh- 
ton,  Jaaea  Eiataroek,  Biene:  to  1181  by  P.  H.  Oneet  and 
rr.  Chuet,  and  a  8.  Bright  (Ocnoa). 

J.  Nibld.^Id  your  S-motetr  No.  I,  Blade  can  pivveat 
the  mate  by  &-K  9.  No.  S  i«  eomot.  Will  yon  pleaae 
«OReot  No.  1  and  re  eend  it  t 


H.  P.  HesKsv.— Your  queriei  are  answered  in  the  oon- 
ditiont  pnbliflhed  in  inne  of  97th  Nor.  Tlio  tourney 
ivobleme  will  be  oonieeative, 

W.  T.  HtmLBT.— Thanke  for  proUcra.  In  1980  Blade 
«a&Bot  queen  a  pawn. 

H.  HrLBEABD.— Both  your  attempted  eolutioni  of  1282 
•re  wrong. 

T.  H.  BxLLivoToir,— Problem!  reodred  with  thanha. 

Tna  Bonsv-KiKasaiTZKT  OAMarr.— Beanming  the  dia- 
^uaaion  of  thia  opening  at  Black's  8th  more  (for  preceding 
morea  aee  last  weeh'a  issue)  we  last  w^k  gave  ue  Taria- 
tion  8.  B-K  S :  9.  B-Q  8,  P-K  Kt  8.  Next  suppose  9.  Kt- 
B  8 ;  10.  Q-B  6  di,  B-B  9 ;  11.  Kt-Kt  6,  B  tskss  Kt  (If  Q- 
•Qsq;  19.Q-B8,  Ike.);  19. B takes B oh. K-Q sg ;  18.  B 
takes  P.  a Ksq;  14.  Q  takes  Q  eh,  K  takss  Q;  16.  B-Kt 
6c^,  ftq.,  and  we  game  seems  ercn.    If  BUek  play  9. 


B-B  9  (f),  White  may 
Hft-Bfraawdlin  the 


10.  Q-Kt  4  (threatening 
eok  at  B  &  fte.),  0-09;  11.  B- 


B 4K  O  B  8;  19.  B  takes  P,  threateaingiaatein twomoreii. 
Another  move  at  Black's  9th  more  is  P-K  Kt  8 ;  la  P-K 
B  4.  B-B  9  (if) :  11  O-B  8,P-B  8: 19.  PtakesP,  BPtakes 
T  (O  Ptakes  P  Is  perhaps  better) :  18.  B-B  sq,  Kt-Q  2 ; 
14.B-KKt6,OtskesB;16.Qtekes  B  ch,  K-OsoMe. 
TCt-B  8,  O-K  6  ch  (T) ;  17.  K-B  sq,  B-K  9;  18.  O  B-K  nq. 
O^Kt3;19.  Kt-O  4,  fte.  We  will  neat  eondder  the 
lesalta  on  Blade  playing  &  P-K  Kt  8,  instead  of  B-K  8. 


It  is  'aaid  that  ha^f  the  tin  of  tlie  world  is  ex- 
ported i^m  the  Malay  Peninsula,  where  mining  is 
^jrried  Qn  almost  entirely  "by  the  Ohinese.  The 
inihiDf?  U  that  of  flood  tin,  and  the  metal  is  taken 
irdn).  the  lowlaUda  near  the  momiiainB,  where  it  is 
Toand  La  pockets  10ft.  to  20ft.  or  more  below  the 
«arfaoe. 

•  BxtnMt'  of  Xala  Pem.^Tha  phydologioal 
fKBpertiaa  oi  the  ethevaal  eztraei  of  male  fern  have 
i«oentlj  been  inveitiffated  by  ICM.  PreTost  and 
.Binei  of  U»  Univeni^  of  €ieneva,  who  find  that 
|p*va  leeolti  seldomi  follow  evaa  iMge  dosee  intro- 
diieed  into  tha  itomaeh  of  mail  and  wann-blooded 
aniinala  hsioonaeqaeooe  of  the  alownaai  with  whidi 
ibe  dmg  iaahiortied,  bnt  that  h^podemie,  and  still 
«gofa  intra-paiitoneal  injectloae,  kUl  anlmali  by 
-panlTdDfc  the  heart  and  napiiatioB.  The  most 
-prOmment  miptoms  ate  paralyds  and  early  rigidity 
hi  the  voluntary  and  involnsttfy  ttoaoka,  preceded 
Inr  TOmitins,  dyspnoea,  sbiTariag,  and  oold.  The 
ohicf  oaose  of  death  is  paralyds  of  the  heart,  whidi 
ia  fonnd  immediataly  afterwards  firmly  contracted 
in  ayatola,  and  incapable  of  respoadiBg  to  stimuli. 
The  Tagna  does  not  lose  ita  inhiUtoiry  power  nntil 
joat  .bOTore  death.  A  great  losa  of  Yennifonn 
aaovamaats  ia  obaarved  in  the  iateatiae  in  the  case 
<d  tha  rabbit,  the  rat,  the  guinea*pig,  and  the 
pigeon.  When  the  dnur  ia  applied  to  the  con- 
jiHiotiTa  the  sensiUlity  'of  the  cornea  is  diminished, 
and  sabseqnsotly  arrsated  without  any  change  being 
obeerred  in  the  pnpil.  In  cold-blooded  animals  the 
central  nervona  system  is  qnioUy  paralysed.  There 
would  seem  to  be  a  special  action  on  the  proto- 
plasm which  canaea  the  muaonlar  and  other  changes 
observed. 


ANSWBBS  TO  C0BSB8P0VDKSTS. 


■•♦♦■ 


\*  AU  eommmnieoHofu  a AMiZi  he  oMruatd  Is  lla  Bnrrra 
Bvousn  Usa&urxo,  889,  Aroad,  W.O. 


EINT8  TO  OOBBBSPONDBNTB. 

1.  Write  on  one  side  of  the  paper  only,  and  put  drawmgs 
forilloaCarationaonaeparatepleoeaof  paper.  9.  Pnttitlea 
to  qneriea,  and  when  anaweiing  oueriea,  put  the  numbers 
aa  well  aa  the  titlea  of  the  quenea  to  which  the  repUea 
refer.  8.  Ko  diarge  ia  made  for  inaarting  letten.  queriea. 
or  repliea.  4.  Letters  or  queriea  aaking  for  ad^raaea  of 
manuf  aoturets  or  oorreapondenta.  or  where  toola  or  other 
artidea  can  be  purchaaeo,  or  repliea  giiriag  anch  informa- 
tion, eaanot  be  inserted  eseept  aa  advertisements.  6.  No 
questioa  asking  for  sducaiional  or  sdentifle  information 
is  aaawexed  through  the  post.  6.  Lstteis  sent  to  eorre- 
apondenta,  under  oarer  to  the  Editor,  are  not  forwarded, 
and  the  nsmes  of  oosrsqiondents  ars  not  given  to  in- 
quirers. 

%•  Attention  is  espedslly  drawn  to  Unt  No.  4.  Ths 
naoe  demted  to  lettcas,  queriea,  and  rnlisa  ia  meant  for 
toe  cenexal  Rood,  and  it  is  not  fsir  to  occupy  it  wiUi 
quesnons  such  as  are  indicated  above,  which  are  only  of 
mdividual  interest,  and  which,  if  not  advertiaementB  in 
thonadvea,  lead  to  repliea  which  are.  Hie  *'  Bixpeniv 
Sale  Column  '*  oirers  a  dieap  meana  of  obtaining  aucn 
infcnrmation,  and  we  trnat  our  rsaden  will  avail  them- 
sdves  of  it. 

Ibe  following  are  the  Initials,  fte.,  of  Isitteis  to  hsnft  up 
to  Wednesday  evening,  December  9,  and  unadoMw- 
ledged  elsewhere  :— 

W.  E.  8.— Siphon.— Bekon.— J.  B.— Bnndas.— H.  P.  A.— 
loto  Data.— B.  H.  W.— An  Old  Beader.— T.  C.  Smith. 
—J.  H.  B.- J.  8.  B.— Dr.  Aveling.— C.  Q.  VL  Bennett. 
—0.  J.  L.— A.  8.  L. 

TRsKsirTOir  Pips.  (Mr.  Kenyon  sends  us  other  samples 
of  his  pipe  whldi  we  noticed  last  week,  and  pdnta  out 
that  there  ia  no  amdl  from  them ;  and  that,  aa  we 
atated  laat  week,  hia  patent  ia  quite  mdependent  of  any 
material  of  whidi  the  pipe  can  be  made,  and  ia  equally 
applicable  to  meeraehanm,  briar-root,  elay,  xa  any 
other  aubstance-  The  pipea  aentamoke  wdl  and  dxr.)— 
Alba.  (The  white  aubatanoe  whidi  would  not  hum 
waa  prooably  aabeatoe ;  but  it  might  have  been  alag- 
wool.  Most  likdy  it  was  asbestos,  which  you  can 
obtain  from  ths  dealen,  or  on  putting  an  advertiaement 
hi  the  Wanted  Column,  aamples  would,  no  doubt,  be 
aent  fou.)— A.  B.  O.  (Hannoniuma  are,  aa  a  rule, 
louder  than  American  organa  with  an  equal  numbsr  of 
reeda.  They  are  alao  hardier  in  tone.  Four  rowa  of 
reeda  will  naturally  give  more  volume  of  aound  than 
two  rows.  PosdUy.  an  instrument  with  two  rows  of 
reeds  and  an  octave  coupler  would  suit  vou.)— H. 
OrtsKBTfloir.  (The  best  way  to  dry  bullock's  blood- 
probably  th^  dieapest— would  be  to  put  Uie  blood  into 
shallow  traya  in  a  dosed  chamber  and  psss  hot  dry  air 
through ;  bat  you  do  not  aay  whether  yon  want  to 
dry  it  aa  it  ia  or  after  the  aemm  ia  removed.  The 
air  pump  and  the  diloride  of  caldum  would  be  of 
Itttle  uae,  and  would  add  materially  to  the  coat 
Bullook'a  blood  driaa  natnndly  in  ahaUow  tiaya  ez»> 
posed  to  the  air.)— J.  T.  (We  do  not  know  of  any 
works  devoted  to  the  subject ;  but  there  are  diMteis  on 

.  it  in  the  standard  works  on  phydologr.  nobably 
thero  may  be  some  tractates  which  spedaQy  deal  with 
the  question  of  "kinship  marriages,"  and  no  doubt  an 
adverLiaement  in  the  Wanted  Cdumn  would  elidt  ths 
informition  you  require.  A  note  addressed  to  some  of 
the  large  booktdlera  would  be  the  beet  way  of  setting 
at  the  prioea  of  such  worka,  if  there  are  any  dealing 
with  the  aubjeet  apedslly. )— Kikado.  (See  thi  indicea 
of  b«rk  TOlumea,  aa  the  various  proessses  have  been 
dpaeribed.  There  Is  a  work  by  Mr.  W.  T.  Wilktaison, 
pobUdied  by  him  at  Otley,  Torkshire,  which  may  be 
cif  use.  It  ia  entitled  "  Fhoto-Bograving  on  Zinc  and 
Copper  in  Line  and  Half-Tone  and  Photo-IJth»> 
graphy."  Bnt  there  are  aeveral  artidea  on  the 
aubjeet  and  on  detaila  in  back  volumes.  Particulars 
of  audi  arte  are  rardy  pobliahed  in  book  form.)  — 
Xrii..  (The  ooat  of  a  mirror  in  apeoulum  metal  can  be 
aacertained  on  applieataon  to  uoae  who  make  auch 
things.  It  would  probably  tamldi  by  ezposuie  to  aea 
air.  Is  it  wanted  for  tdeaoopio  purpos^,  or  for  what  t 
The  methoda  of  ailvering  guaa  mirron  for  reflecting 
teleeoopes  have  been  frequently  given ;  but  if  a  mere 
look!ng«glaaa  ia  required,  that  has  the  reflecting  agent 
preferably  on  the  back  of  the  glaaSk  Bee  Ihe  indices  for 
methods  of  silvering  flats  and  specula.)— Coststast 
Bkadsb.  (No  doubt  "  A.  8.  L.'*  triU  give  the  most 
useful  notes  to  use  in  the  organettte,  but  the  **  scale  * 
may  be  anvthing  piefetred  by  the  maker.)— BsvLaoroa. 
(The  ususi  meuod  of  silvering  "glass  apeoola  will  be 
found  on  p.  471,  July  16^  1887.  Braabsar'a  ailvering 
proceaa  waa  given  by  him  m  the  number  for  June  11, 
188a)  'Asxiooa.  (We  think  you  will  find  all  that  is  re- 
quired hn  the  numerous  diagrams  of  telephone  con- 
nections given  in  back  numbera  even  recently.  9.  Several 
dectnMUotors  havs  been  illustrated  and  described  in 
back  volnmea.)— A  Surraaaa.  (See  indicea  about  gal- 
vanic belta— the  indea  of  the  last  volume,  for  instance.) 
— ABTiina  WiLsoir.  (Bouge,  used  by  jewellers  aa  a 
polishioff  powder,  is  simply  seequiozide  of  Iron.  It  la 
prepared  by  roastiog  sulpnate  of  iron  over  a  dow  Are, 
sturing  with  an  iron  rod  continually^  until  it  takea  the 
f ormo^  a  greeniah-yellow  powder.  Cruah  and  sift,  and 
calcine  in  a  new  crudble,  exposed  to  the  heat  of  A 
emdting  stove.  Aa  soon  aa  the  aalt  ceaaea  to  give  off 
vapoura,  the  rouge  ia  ready  for  the  further  treatment, 
whidi  oonaiata  in  washing  and  aettling,  keeping  the 
finer  partidea  for  uae  aa  jewellei'a  rouge,  the  coarser 
for  polishing  sted  and  other  hard  metals.)— Plaivt. 
(We  presume  yon  mean  '*  Electric- Light  Installations, 
and  tiie  Hanagement  of  Accumulators,"  by  Sir  David 
Balomona  (London :  Whittaker  and  Co.),  a  work 
frequently  mentioned  In  our  oolumna.  Any  bookaeller 
can  procure  that)— H.  E.  (Information  could  be 
obtained  from  machine-makers  in  Sheffldd.  Devices  of 
the  kind  are  slmost  two  hundred  years  old,  and  you 
will  have  a  long  list  of  patent  speoificationa  to  search 
through  to  make  a  valid  patent— that  ia,  one  that  haa 
not  been  antidpated  in  aome  point  or  other.)— Dsaar. ' 


(The  ordinary  rubber  oement  sold  at  allnhbtrdMH 
and  grindery  stores  will  do.  Or  you  nsy  disadtaMR 
rubber  in  bisulphide  of  carbon,  and  uae  that.)— ^IL 
Habdib.    (In  type.) 


Kr.   Wm.    Ghinn.    the    odebrated   NotCindMn 

Cricketer,  writlni;  from  the  Coitnty  Cricket  Wuvbcmw,  11,  CtnnuiB- 
■*.rret,  Nottingham,  m.^ •  : — "Toa  will  be  Klu!  to  hemrtliAtRtfiM' 
Elrrtropathic  Belt  ha*  qaite  cured  the  rhrumatitn  thit  prmaM  mt 
froa  pUyiDgf  football  laet  vrjnter,  and  it  haa  been  of  cmtWmiia 
anataiaiiif  ■treogtb  oi  oirTe  and  anduraaee,  which  qnaJitieainibBatf 
great  importance  to  crirketeri."  The  marrcllotu  ia«ifcvratia*,bnlt^ 
rratorin|(  propertlee  of  this  fteaoine  Electric  Belt  are  bo«  viukaeva 
They  Kive  wonderfnl  support  to  the  apine  aad  interual  orKUt,  u« 
lifht  and  comfortable  to  wear,  and  arc  lavsluablf  ia  ah  oM^ 
nerroua,  mnecular.  or  orgaaic  wc«kB«fS.  Deeeriptive  pavyklet,  beck 
of  teatimoBials,  and  consultation  fre«  of  charicc,  eitlier  pcreoaaDt  • 
bj  letter,  on  application  tn  tbe  Medical  Battery  CoBpaay,  UaM, 
52,  CKfoid*  street,  London,  W.  Tboae  who  cannot  eaU  tbow  vntia 
once. 


Proteotive  Lining'  for  Boiler«.>*Dr.  Car 
Kelner,  of  sulphite  palp  f^tno,  deseribes  a  pnooi 
which  aims  to  fadiitate  the  lining  of  bcuenot 
directors  with  an  add-resiatin^  mediam.  It  nlihi 
pnndpally  to  the  nse  for  this  {lorposa  of  Uocki^ 
slabs,  or  tOes  in  oombination  with  a  pepsntorf 
oement  of  compodtion.  The  Chetmm  Traie$ 
Journal  says :— The  first  ooating  oonaistsof  a  ooMd 
formed  from  ground  slate  mixed  into  a  nads  vitk 
aillcateof  soak  or  water  glass.  Dr.  Kdosrildn 
the  cement  may  be  yaried  with  the  addition  to  thi 
ground  date  of  burnt  day  ware,  sndi  as  bnkn 
tiles,  bricks,  &c,  ground  to  a  powder  or  mizsd  ido 
paste  with  silicate  of  soda  or  water  glass.  Upoa 
this  cement  as  a  foandation  is  appliea--whilditii 
in  an  adhedve  state — blocks  or  slabs  fonned^ 
preference  of  the  following  mixture :~ About  o» 
part  of  ground  date,  two  puts  of  ground  ^lia,iBd 
one  part  of  Poftland  cement  mixed  into  a  padi 
with  a  solution  of  water  glsu.  The  Uoda  or  iUi 
after  being  moulded  are  allowed  to  become  dz^,tsd 
are  then  placed  in  podtion  upon  the  ooatutf  d 
preparatory  oement,  and  the  intersticss  fiQM  m 
witn  the  same  mixtare  of  which  the  blodB  oriisbi 
axe  composed.  Instead  of  naing  blocks  or  ihla 
composed  aa  abore,  a  combination  may  be  ud  i 
with  the  piwparatoiy  oement  of  blocks  or  tiissarii  < 
from  toughened  glass  or  from  bnmt  dayordbffi 
compodtions  or  materialB  which  posssistheivq^mrite  I 
acid-resisting  qualities. 


TIRMS   OF   SVBSCBIPTIOI. 

payable  in  aotancs. 

St.  9d.  for  Sis  Months  nnd  lU.  for  T««It«  Mootha,  port  bw  li  m 

Krt  of  the  United  Kimrdom.  For  the  United  Sutra,  I3e,  er  M«L 
;.  Itold;  to  Vraace  or  Belfium.  tSs.,  or  IGf.  dOc.  ;  taMu'il 
Brindiai).  15a.  2d. :  to  New  Zeal«ad,  th«  Cape,  the  WmC  la^Mt 
Caaada,  Nora  Scotia,  Natal,  or  any  of  the  Anatraliaa  ColealM,  Ua 


The  remittaaoe  ahenld  be  oiada  by  Foot  Oflko  Order.  Backi 
bert  caaaot  be  aent  out  o'  the  United  Kiasden  bf  the  erdiarT 
aewapaper  poet,  but  muit  be  rtmiited  for  at  the  rate  of  iA.  «ck  K 
corer  extra  poetafc. 

Mcean.  Ja.ine  W.  Qosw  ead  Co.,  of  914.  Chceted-eiiwt  fU^ 
delphia,  are  authoriaed  to  reoeire  aubaerkptieB*  for  the  Uaiad  feflHi 
for  the  ENGLISH  MECHANIC,  at  the  rate  of  9dole.  ak.  k«U.  « 
Thirteen  ShiUiage  per  annum,  poat  free.  The  eopiea  will  be  fervvM 
direct  bv  mail  Aom  the  publiehiuff  oflice  in  London.  AU  cakio^ 
tione  will  eommeare  with  the  number  Sret  ieancd  after  the  imm^fl 
tlM  iubeerietioa.  If  back  numbere  are  required  to  eoeuletantaiB^ 
tber  muat  6e  paid  for  at  the  rate  of  Sd.  each  copy,  M  cenr  ecoi 
poata«e. 

Tole.  XXIT  ,  XXX.,  XXXII.,  XXXVT.,  XXXIX ,  XL.,  Hfl, 
XLIll.,  xLlT.,  XLV.,  XLVU  XLTIII ,  XLIX.,  U  U« 
LU.,  Bad  Llll.,  boiwd  in  doth,  7a.  each.    Poet  free,  7a.  M. 

AU  the  ether  bouid  rolnmee  are  out  of  print.    S«b«erit»ffl 
do  well  to  order  relumce  aa  aoon  aa  poeelble  after  the  ceadaMaj 


each  half^yearlj  Tolnme  tn  February  and  Aui^uit,  ae  oalr  e  M 
number  are  bound  up,  and  theee  toon  run  out  of  print.    Meat  ef  i 
back  Bumbere  eaa  be  had  einsly.  price  Sd.  each,  throu(b  an)  h 
•eller  or  neweacent,  or  2|d.  each,  poat  free  tnm  the  eAec(ci 
Indez  Bumbera,  which  are  3d.  each,  or  poat  free,  S|d.l 

Indexes  to  Tol.  XLIX.,  and  to  auheequefit  Tola.,  9d.  eeefe,  w 
free  S|d.    Caeea  for  bindinf ,  la.  6d.  each. 

SOTICl   TO   SVBSCBIBXBS. 

tubeerlben  reeelviBs  their  envies  ditoet    from  the  OCet 
reoBeeted  to  obierve  that  the  Laat  aumber  of  the  term  for  «^  < 
auDecription  lapaid  will  be  forwarded  to  them  in  a  PixA  wi 
ae  aa  iatimation  thftt  a  freah  remittaaee  is  Beeeeaary  if  It  it 
to  contiaue  the  lubecriptloB. 

CHASaSS   FOB   ABYERTISnrS 

Thirty  Word! *  } 

Ercrj  Additional  Eight  Worda *  * 

Front  Pa«e  AdeerUeementa  FiTe  ShUUan  for  the  An*  <^, 
afterwarda  M.  per  line.  Paragraph  Adveriiaemeatf  One  ShUllU 
Uae.  No  Front  Page  or  Paragraph  AdTertiaemenl  laeafted  1» 
thaa  Pi«e  Sbillinga.  RedBced  tenaa  for  oeriee  of  mere  tk« 
laaertiooe  maj  be  aaeertkiaed  oa  applieatioB  to  the  PablieMi. 

▲DYEBTISBMENTS  in  EXCHANOB  COLUMN-lw 

e.  4. 

Tweaty-four  Werda "   J  J 

PoreverjpeuaeeediagElghl  Worde ^  ' 

ADTXBTI8EMBNTS  ia  the  SIXPENNY  SALE  COtUWr. 

a  i. 

SixteeB  Worda                                                       '*«■ 
For  ererjr  eBoeeediag  Eight  Worde       ^  * 

•.•  It  moat  be  horae  iB  m(ad  that  bo  Diapland  AdT»rtlm«*>««« 
appear  ia  the  **  Sixpenny  Sole  Column."    AU  Advertieeaim* 
be  prepaid ;  no  rednctioa  i*  made  oa  repeated  iBeertaoua,  ase  <■ 
where  the  amonat  tent  eaceedt  One  Shilling  the  Pmblieber  eeeM  w 
grateftil  if  a  P.O.O.  eould  br  tent,  and  not  atampa.    Slampa 
(preferably  halfoeany  atompe),  may  be  aent  where  it  te 
to  obtain  P.O.O.'a.  ^       .  ^,._j 

The  addreae  ia  iaolBded  aa  paK  of  the  AdTertieemcnt.  «■«  c*i*'P^ 
or. 

Adrertieemeate  muit  reach  the  OAea  hy  I  p.m. 
laaurc  iaaertioa  ia  the  followiag  Fritfay'e  asmbet, 


oaWediMaf* 


Holloway'e  Pil'B  nsTcr  eaass  psia  "  iSJlJi 

moet  eeneitiTf  aervea  or  meet  trader  bow«U.    They  are  «f*B"»"J 
puttfiera  of  the  blood,  the  moat  actlre  promotera  of  ••^Jf'^Ajr 
aeereUea.  whereb;  all  poieoaoue  aaJ  obnoBloua  ^ttwrntr**^^ 
from  both  aoUda  aad  Soida. 


Die.  18,  1891. 
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lATEEWORK  FOB  AVATEVBS'-X. 

(Cmtinusd  from  page  299.) 

Taminflr  Handlea. 

NOTHING  is  more  uaeful  to  a  beginner 
than  turning  handles  for  his  tools. 
Therefore,  as  soon  as  he  has  acquired  suf- 
ficient skill  to  turn  a  cylinder,  he  should  by 
preference  practise  this  work,  because  he 
who  has  acquired  the  skill  to  noAke  a  handle 
well  may  venture  to  turn  all  sorts  of  work  on 
the  dead-centre  lathe.  As  it  is  supposed 
thst  he  will  require  more  than  one  trial 
before  attaining  suooess,  he  is  advised  to  use 
only  common  woods  at  first.  It  is  acknow- 
ledged that  handles  made  of  common  woods 
tre  not  very  elegant;  but  when  sufficient 
dexterity  hia  been  att4ined,  it  is  easy  to  use 
hazd  or  foreign  woods  instead. 

Amateurs  frequently  make  their  tool 
handles  uniform  in  shape.  This  gives  a 
pleasing  appearance  whan  they  are  arranged 
in  their  racks;  but  the  uniformity  should 
not  extend  to  the  lengths  and  diameters  of 
the  handles,  these  being  determined  solely 
by  the  strength  and  size  of  the  tools,  which 
TBry  even  in  those  of  the  same  kind.  It  is 
apparent,  for  example,  ^t  a  small  gouge  or 
a  small  chisel  should  net  be '  fitted  into 
handles  like  those  used  for  large  tools  of  the 
same  kind,  which  require  a  greater  force  of 
leverage  and  greater  means  of  resistance 
when  they  are  used  upon  large  work. 

Without  wishing  to  fix  riUes  on  this  sub- 
ject, it  may  be  said  that  to  make  a  handle, 
of  whatever  eize  it  may  be,  the  wood  must 
be  prepared,  and  mounted  on  the  lathe,  in 
^  way  explained  when  speaking  of  the 
cylinder.  The  piece  is  left  from  IJin.  to 
IJin.  longer  than  the  handle  is  required  to 
be,  and  is  roughed  out  with  the  gouge, 
leaving  one  end  larger  than  the  other,  so  as 
to  be  able  to  make  at  its  larger  end  a  pulley 
from  Jin.  to  tin.  wide  between  the  nms  to 
take  the  driving  cord.  This  pulley  and  the 
wrd  are  placed  on  the  left  cone  centre,  so  as 
not  to  necessitate  changing  the  cord  when 
the  ihaping  of  the  work  is  proceeded  with. 
3ne  end  to  take  the  ferrule  is  cut  in  sharply 
At  right  angles  to  the  axis;  and  a  deep 
-gwoTo  18  cut,  with  the  point  tool,  near  the 
pulley;  this  determines  the  length  to  be 
^yen  to  tha  handle,  and  affords  the  means 
of  being  able  to  prepare  and  finish  the  head 
d  the  handle  when  tne  remainder  is  entirely 
completed. 

The  handle  should  be  bored  up  for  a  great 
P^  of  its  length,  to  take  the  tang  of  the 
Mol.  Tang  is  the  name  given  to  the  tail  of 
^  tools  put  into  handles.  As  this  hole 
should  be  central  and  straight,  all  methods 
of  boring,  other  than  on  the  lathe,  are  not  to 
be  depended  upon ;  it  is  therefore  indispens- 
*bw  to  bore  in  the  boring  ooUar.  For  this 
purpose  the  ferrule  of  the  handle  is  finished 
jwacally  by  rounding  the  shaip  angle  of 
TO  fart.  The  right-hand  poppet  of  the 
ijthe  IS  removed  for  a  while,  and  in  its  plaoe 
we  popjwt  of  the  boring  collar  is  fixed, 
fhe  corneal  end  of  the  handle  is  introduced 
into  the  large  side  of  the  hole  in  the  cone 


length  of  the  tang  of  the  tool,  with  a  drill 
(see  Fig.  122).  Bored  is  this  way  the  hole  is 
always  straight,  and  will  serve,  when  the 
handile  is  finished,  as.  a  guide  for  the  gimlets 
employed  to  enlarge  it  to  the  requiste  size 
for  taking  the  tool.  When  the  amateur  has 
become  expert  he  wiU  be  able  to  understand 
that  the  use  of  the  cone  plate  is  not  abso- 
lutely indispensable,  and  that  it  is  possible  to 
bore  a  handle  on  the  dead-centre  lathe  with- 
out its  aid.  The  T^rest,  whidi  is  used  for 
the  runnine  mandrel  lathe,  must  thenbe  used. 
The  right-nand  poppet  is  withdrawn,  tJie 
T-rest  is  put  in  its  place,  facing  the  end  of 
the  handle  to  be  bored.  The  bit  which  is  to 
bore  the  hole  is  put  into  the  little  hollow 
cone  in  the  end  of  tbe  handle  formed  by  the 
cone  points  just  removed,  then,  holding  it 
firmly  bearing  on  the^  T-rest,  tiie  wood  is 
put  in  motion. 

As  the  bit  jpenetrates  it  is  forced  forward, 
and  when  it  is  choked  the  handle  is  taken  in 
the  left  hand  and  the  bit  is  withd^wnto 
empty  it ;  it  is  afterwards  replaced  in  the 
hole,  and  the  operation  of  turning  reqpm- 
menced.  There  is  no  occasion  to  meddle 
with  the  cord,  which  always  remains  in  its 


i.  if  ?"'^*^  ^*  fwa^  at  the  front,  the 
■jMle  18  turned  by  means  of  the  bow,  and 
wiwgh  the  narrow  side  of  the  conical  hole 
«  the  boring  collar  it  ia  bored  the  whole 
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place  whilst  the  handle  is  being  held.  This 
method  of  boring  is  very  convenient, 
and  can  be  applied  to  other  WDrk  than  boring 
handles ;  but  it  requires  practice  and  con- 
fidence. 

Fermlee  for  Tool  Kaadlea. 

In  order  to  give  strength  to  a  handle,  and 
to  prevent  its  B|>litting  when  the  tang  of  the 
tool  is  driven  in,  it  is  very  important  to 
furnish  it  with  a  ferrule.  A  certain  number 
of  brass  ferrules  of  different  sizes  should  be 
at  hand.  One  is  selected  and  trued  on  one 
of  its  ed^s  by  putting  it,  for  three-fourths 
of  its  height,  on  a  piece  of  common  wood, 
either  turned  or  octagonal,  which  is  put 
momentarily  on  the  lathe  in  place  of  the 
handle.  To  chamfer  the  side  of  the  ferrule 
a  graver  is  used.  The  ferrule  being  with- 
drawn from  the  kind  of  mandrel  on  which  it 
has  been  turned,  the  handle  is  replaced  on 
the  lathe.  Then,  taking  the  exact  Height  of 
this  ferrule  by  means  of  the  calipers,  out  in  at 
right  angles,  or  even  sliehtly  undercut  that 
part  on  which  it  should  rest.  Then,  either 
with  the  chisel  or  with  a  small  goup,  make 
the  tenon  the  requisite  size,  t£at  is  to  say 
sUghtly  lar^r  at  the  upper  psort  than  shown 
by   the  calipeis   (using    tnose   known   as 
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has  been  measured,  and  making  the  tenon  of 
such  a  size  that  it  will  ^  in  when  forced. 

Place  the  ferrule  upright,  the  edge  which 
has  been  turned  uppermost,  and  present  the 
handle  to  it.  To  make  tlus  enter  strike  it 
with  a  mallet  on  the  opposite  end,  and  con- 
tinue to  do  so  until  the  ferrule  touches  equally 
aU  round  the  shoulder  made  for  it.  After- 
wards replacing  the  handle  on  the  lathe,  turn 
the  f emue  on  its  surface,  and  chamfer  the 
end,  using  the  graver, 

7emiles  of  Oast  Pewter. 

This  is  the  time  to  make  known  a  more 
ingenious  method  of  making  ferrules   for 
tool  handles,  it  is  to  cast  them  in  pewter  on 
the  handle  itself.    To  do  this  cut  a  groovQ 
with  the  upper  angle  of  the  chisel  at  about 
^in.  from  the  end  of  the  handle ;  enlarge  tliia 
groove  with  the  lower  angle  of  the  chisel  to 
about  iin.  or  ^in.  in  depth.    The  same  is 
done  higher  up  at  a  distance  of  Jin.  to  |in. 
Then  with  a  medium-sized   gouge  remove 
the   wood   remaining   between   tnese    two 
grooves,  so  as  to  leave  a  cylindrical  groove 
as  shown  at  Fig.  123,  and  slightly  undercut. 
Take  the  handle  from  the  lathe,  and  in  the 
circumference  of  the  cylindrical  groove  make 
three  or  four  very  small  hollows,  Ain.  deep 
at  the  most,  by   the  aid  of  a  very  smaU 
gouge.    Take  a  strip  of  a  playing-card  twice 
the  width  of  the  groove,  and  of  such  a  length 
that  one  end  may  overlap  the  other  aliffhtlj 
after  having  enouroled  the  handle.    Boll  this 
strip  on  the  groove  so  that  each  side  of  it 
overlaps  the  groove  slightly  on  to  the  full 
wood.    The  strip  is  fixed  by  a  wet  string, 
makinff  several  turns  round  each  side  and 
knotted,  taking  care  that  it  does  not  overlap 
the  groove.    With  the  point  of  a  sharp  pen- 
knife make  a  cross -shaped  incision  tmrough 
the  card  and  in  the  centre  of  the  ^^roove; 
then  lift  up  the  flaps  of  tiie  crosspieces  to 
form  a  kind  of  funnel. 

Everything  being  thus  prepared,  in  an 
iron  spoon  having  a  lip  melt  some  hardened 
tin.  In  melting,  the  zinc  or  antimenv, 
which  are  mixed  with  the  tin  to  harden  it, 
come  to  the  surface  and  do  not  readily  melt.  To 
reduce  them,  the  aUoy  to  be  melted  must  be 
covered  with  a  rather  thick  layer  of  pulverised 
brick.  Care  must  be  taken  to  remove  tiiis 
before  the  material  has  cooled,  because  it 
would  then  form  a  crust,  and  remelting  alone 
can  enable  it  to  be  taken  off.  If  antimony  is 
used,  one  must  not  inhale  the  vapours  of  thia 
metal,  which  are  pernicious.  When  the 
pewter  is  hot  enough,  which  mav  be  known 
by  the  appearance  of  a  skin  of  a  greyish 
colour,  or,  properly  speaking,  the  oxide 
which  will  form  upon  the  tin,  it  is  to  be 
poured  into  the  groove  through  the  funnel 
made,  taking  care  to  pour  in  enough  to  leave 
a  runner  projecting  outside,  as  otherwise  the 
alloy  on  soUdif  jing  will  become  hollow  at 
this  point. 

When  the  pewter  is  cooled  the  card  is  re- 
moved. If  a  projecting  runner  remains  it 
may  be  taken  off  with  a  rasp  or  a  float,  and 
the  handle  replaced  on  the  laUie.  To  turn 
this  femile,  a  ^aver  is  used,  and  a  flat 
chisel  to  finish  with.  The  end  of  the  handle 
is  cut  at  right  angles,  and  afterwards  rounded 
to  make  it  more  elegant,  and  it  is  finished  by 
bringing  the  wood  level  with  the  ferrule, 
which  leaves  in  front  of  it  a  small  circle  of 
wood  forminff  a  kind  of  ornament,  the  ap- 
pearance of  which  causes  much  astonishment 
oy  leaving  the  ixnasination  to  divine  the 
means  by  which  this  ferrule  has  been  inlayed 
in  the  wood.  ^  Turners  who  are  clever  and 
wise  prefer  iron  ferrules.  Those*  of  tin 
soil  the  fingers,  and  those  of  brass  smell 
badly.  A  gun- barrel  furnishes  beautiful  and 
strong  ferrules ;  the  soft  tenacious  iron  of 
these  IS  very  good  for  the  purpose. 

Ornamentation  of  Kan  Ilea. 

Many  beginners  think  to  sive  a  certain 
elegance  to  their  tool  handles  by  overloading* 
them  with  mouldings  and  all  sorts  of  orna- 
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ments.  Far  from  blaming  this  excessiye 
luxurioTuneBS,  the  abuse  and  inconyenience 
of  which  they  will  soon  recognise,  we 
approve  of  it  in  this  way,  that  in  prao- 
tising  themselves  thus  they  become  familiar 
with  the  tools,  and  prepare  themselves  to 
produce  any  of  these  ornaments  with  exact- 
ness on  sluj  work  and  materials  to  which 
they  are  suited. 

Convinced  by  experience  that  lavish  orna- 
mentation on  handles  only  inconveniences 
the  workmen,  we  say  that  the  method  of 
making  them  most  plainly  is  the  better.  A 
tool  lumdle  turned  c^Undrical  for  two-thirds 
of  its  length,  narrowing  uniformly  up  to  the 
ferrule  and  terminating  at  its  upper  "paxt  in 
an  elongated  pear,  regularly  made,  is  the 
most  convenient  of  all  forms ;  because,  slid- 
in£[  easily  in  the  hand  and  having  a  swelling; 
at  its  upper  end,  the  workman  can  hold  his 
tool  better  without  fear  of  its  slipping.  An 
elHptic  form  without  any  moulding  is  very 
pleasing;  these  handles  are  called  egg- 
shaped. 

Tinlshinff  the  Handles. 

It  now  remains  but  to  finish  the  handle  at 
the  end  opposite  the  ferrule — ^that  is  to  say, 
attheheaa.  The  notch  near  the  pulley  is 
deeped  with  the  chisel,  the  wood  being  cut  so 
as  to  make  the  pear  pcirt  of  the  handle  to  the 
desired  shape,  avoiding  leaving  any  ribs  or 
irregularities.  When  nearing  Sie  thin  part, 
which  still  holds  the  pulley  to  the  handle, 
manage  the  foot-strokes  carefully,  because 
this  part,  having  become  weak  through  the 
incmon,  would  not  withstand  much  strain, 
and  is  liable  to  break.  The  least  incon- 
veniency  of  which  would  be  disfiguring 
the  handle  by  the  roughness  which  would 
surely  be  left  at  the  hei^  of  the  handle. 

Whilst  the  pulley  is  still  left  connected  to 
the  handle,  the  latter  is  finished  as  well  as 
possible.  It  is  polished,  and  the  part  which 
connects  it  is  reduced  to  the  smallest  possible 
size,  so  that  when  it  breaks,  either  naturally 
or  by  a  shake  given  purposely,  the  rouehness 
left  by  the  break  at  the  heaa  of  the  handle 
can  be  cut  away  with  a  penknife,  or  some 
such  tool,  without  showing  any  signs  of  the 
breaking,  which  might  spoil  the  shape  of  the 
handle. 

The  details  of  the  operations  necessary  for 
turning  a  tool  handle  nave  been  greatly  ex- 
tended. But  in  this  the  purpose  kept  in 
view  has  been  leas  the  special  object  itself, 
which  at  first  glance  seems  to  be  of  no  great 
importance,  than  to  indicate  more  pamcu- 
larly  the  way  to  use  to  best  advantage  on 
all  occasions  the  principal  tools  used  on  the 
dead-centre  lathe.  Therefore  the  repetition 
of  details  just  given  will  be  dispensed  with 
when,  it  is  a  question  of  other  work  to  be 


put  in  the  vice,  where  it  is  firmly  held  with 
the  tang  upwards.  The  handle  is  put  on 
and  pressed  as  far  as  it  will  go  by  hand; 
then,  taking  a  mallet,  strike  upon  tiiie  head 
of  ^e  handle  imtil  the  tang  is  entirely  in. 
In  this  operation  extremes  must  be  avoided, 
because,  if  the  tang  drives  too  easily,  the 
tool  may  come  out  of  the  handle  at  the  least 
strain,  and  if  forced  too  hardly  the  handle 
may  be  split. 

Iji  order  that  the  jaws  of  the  vice  shall  not 
damage  the  tool,  it  suffices  to  strike  upon 
the  lumdle ;  tiie  tool  being  held  hanging 
downwards,  it  will  drive  in  from  the  effect 
of  the  rebound.  This  is  an  effect  useful  to 
know.  A  large  lo^  may  be  split  with  a 
chisel  by  first  making  it  hold  by  a  mallet- 
stroke,  then,  taking  up  the  chisel  with  the 
left  hand,  and  holding  the  log  suspended, 
strike  heavily  with  a  mallet  on  the  chisel 
handle ;  the  log  comes  up  of  itself,  and  splits 
without  causing  the  floor  to  shake. 

There  are  few  amateurs  who  have  not  in 
£heir  workshops  tool  handles  of  some  kind, 
called  "  universal  "  and  ^  "  lazy-mem's  ** 
handles.  Two  or  three  kinds  are  made; 
some  for  tools  with  flat  tangs,  such  as  files, 
chisels,  &c.  ;  others  for  mangular  tools, 
which  are  very  subject  to  brea£ng  in  their 
handles ;  others,  again,  for  taking  tools  with 
square  tangs.  These  three  kinds  are  shown  by 
Figs.  124,  125,  and  126.  Universal  handles 
are  not  made  with  round  holes,  owing  to  the 
facility  of  handling  tools  with  round  tangs ; 
moreover,  there  are  very  few  of  these. 

Kaklnff  Keedle -Oases. 

After  having  spoken  of  the  cone  plate,  we 
are  naturally  led  to  touch  on  the  manner  of 
nmkinff  needle-cases.  It  should  be  observed 
that  ^mat  is  now  to  be  said  about  making 
needle-cases  is  particularly  intended  to  in- 
struct beginners.  If  all  the  processes  de- 
scribed were  gone  through  in  making  them, 
it  would  be  difficult  to  understand  how 
retailers  who  hold  needle-cases  at  third  hand 
can  sell  them  at  such  a  low  price,  including 
material.  There  must,  therefore,  be  pro- 
cesses by  which  this  kind  of  work  is  done 
much  more  quickly.  There  are  factories  in 
which  needle-cases  are  not  fitted  together, 
bein^  all  made  to  uniform  dimensions.  A 
certam  lot  of  workmen  make  the  cases,  whilst 
others  make  the  covers,  and  others  after- 
wazds  put  them  together.  Those  who  do 
this  last  work  have  the  cases  on  one  side  and 
the  covers  on  the  other ;  they  then  try  them 
and  fit  them  together. 

Though  needle-cases  are  generally  con- 
sidered to  be  work  for  the  running^mandrel 
lathe,  they  can  be  easily  made  on  the  dead- 
centre  lathe,  especially  by  using  the  cone 


Pitting  Tools  In  Handles. 

By  means  of  the  hole  bored  up  the  handle 
on  tne  cone  plate,  the  fitting  of  a  tool  into 
it  becomes  easy.  First  taking  a  small  bit, 
slightly  larger  than  the  one  used  t^th  the 
cone  plate,  the  hole  is  enlarged  to  the 
bottom.  Next  I  other  bits  of  gnuiuatly  in- 
creased size  are  successively  used,  and  the 
largest  part  of  the  hole  is  made  very  nearly 
the  size  ef  the  tang  of  the  tool.  All  tangs 
of  tools  are  tapering,  and  if  the  hole  were 
parallel  in  all  its  depth,  the  tang,  although 
it  might  be  tight  near  the  ferrule,  yet  it 
would  be  loose  at  the  bottom,  and  would 
shake  in  the  handle.  Care  must  be  taken 
no(  to  allow  the  bits,  as  they  grow  larger, 
to  enter  more  than  enoueh  to  make  the  hole 
slightly  corneal.  By  this  means  the  tang 
win  be  equally  tight  for  all  its  length,  and 
the  tool  thereby  &:mly  handled. 

When  the  drilling  of  the  handle  has  been 
carried  out  to  the  desired  extent,  the  tool  is 


done  on  this  lathe.  It  has  already  been  plate.  For  this  work  dioose  perfectly  sound 
made  clear  that  when  an  amateur  lias  suc- 
ceeded in  acquiring  the  knowledge  of  tuni- 
ng <k  cylinder  properly,  and  of  shaping  a 
handle,  he  may  undertake  any  of  the  work 
that  can  be  done  in  the  dead-centre  lathe. 


wood  without  any  spHt  or  crack.  After 
moxmting  a  piece  on  the  lathe,  it  is  roughly 
shaped  to  a  cylindriccl  form  with  the  gouge. 
The  length  is  divided  into  thirds,  and  that 
part  on  the  right  is  reduced  to  the  diameter 
intended  for  the  neck  of  the  needle-case. 
This  should  be  as  much  less  than  the  body 
part  as  it  is  intended  for  the  thickness  of  the 
cover.  This  neck  is  turned  with  the  greatest 
care,  so  that  it  may  be  perfectiy  cylindrical 
from  end  to  end,  and  to  succeed  in  this,  after 
turning  it  withasmall  well-sharpened  gouge, 
it  is  finished  with  a  chisel,  taking  off  but 
vexy  little  wood  a^  a  time,  and  taking  care  to 
gauge  it  frequently  with  the  calipers. 

Care  will  be  tdken  to  make  at  the  left- 
hand  end  of  the  ^iece  a  pulley  to  receive  the 
cord  so  as  not  to  impede  the  progress  of  the 
tool  on  the  work.  The  shoulder  of  the  neck 
against  which  the  covers  should  rest  is 
smoothed  with  a  graver  and  slightiy  under- 
cut so  that  the  edges  will  join  better.  Next 
the  neck  is  polished  with  moist  Dutch-rush, 
crossing  the  lines  for  fear  of  taking  off  too 
much  m  some  places  and  not  enough  in 
others.  When  it  is  seen  that  all  the  lines 
are  obliterated,  the  Dutch-rush  is  no  longer 
moistened,  but  the  polishing  is  continued  till 


the  neck  is  dry.  Then  the  Wdodwill  be  bssu 
to  become  much  paler  in  colour  than  It  is 
naturally.  This  paleness  is  only  due  to  the 
polishing  material,  which  penetzates  into  the 
pores  of  the  wood.  To  restore  the  natural 
colour  it  suffices  to  put  one  or  two  drons  o! 
olive  oil  on  the  neck,  which  is  then  rubbed 
rather  hard  with  a  woollen  doth,  turaing  it 
the  while  to  take  away  as  much  of  this  oil  as 
possible,  as  if  allowed  to  remain  it  laakes  an 
ugly  polish,  which  becomes,  tarnished  on 
being  touched. 

To  polish  with  Dutch-rush,  take  from  four 
to  six  pieces  and  break  them  at  the  knots; 
make  a  small  bundle  of  them  and  use  thia, 
frequentiy  plunging  it  into  dean  water.  But 
care  must  oe  taken  that  the  knots  do  not 
touch  the  part  to  be  polished,  because  the» 
being  extiemelv  hard  would  spoil  the  ned^ 
inst^d  of  polishing  it. 

Makings  the  Oover. 

Another  cylinder  of  the  same  wood  is 
turned  to  make  the  cover ;  but  increased  caie 
must  be  exercised  that  it  has  no  split  or 
crack.  This  cylinder,  for  greater  convenience, 
wUl  be  made  larger  than  it  is  wanted,  so  as 
to  make  at  its  left-hand  end  a  pulley  to  take 
the  cord.  When  it  is  turned,  tne  end  which 
is  to  be  hollowed  to  form  tiie  cover  is  made 
perf  ecUy  smooth,  so  that  it  may  rest  nicely 
on  the  shoulder  of  the  body  of  the  needle- 
case,  and  even  this  end  should  be  slightly 
undercut.-  At  a  short  distance  from  the  end- 
that  is  to  say,  at  a  distance  at  least  equal  to 
the  thickness  of  the  cone-plate  used— oaie 
will  be  taken  to  leave  a  shoulder  suited  for 
holding  the  niece  in  the  cone -plate ;  the  use 
of  this  will  be  explained. 

When  these  two  pieces  are  thus  prepared, 
take  away  the  right-hand  poppet  of  the 
lathe,  ana  in  place  of  it  put  the  cone-plate 
poppet.  First  take  the  piece  intended  to 
make  the  body  of  the  needle-case,  put  the 
neck  in  one  of  the  conical  holes  in  the  plate, 
which  should  hold  it  without  shake.  If  a 
brass  cone- plate  is  used,  the  inside  will  be 
smeared  wim  a  little  olive  oil ;  if  a  wood 
one,  the  inside  will  be  rubbed  with  a  little 
common  soap.  The'puUey  end  of  the  piece  i» 
replaced  on  the  cone  point  of  the  left 
poppet,  and  the  neck  is  inserted  in  the  cone- 
plate  up  to  the  shoulder  which  is  to  receiTe 
the  cover. 

Borlnsr  the  Case  and  the  Oovw. 

The  needle-case  is  first  hollowed  with  bits 
of  different  sizes  until  approaching  that 
desired.  Next  use  the  side*tool,  whidi  cuts 
at  the  left  side  and  at  the  end,  holding  it  on 
tiie  rest  with  the  left  thumb  and  gripping 
the  poppet  with  the  other  fingers.  The 
needfe-case  is  hollowed  out  without  altering 
the  position  of  the  tool  in  the  ^htest 
degree,  so  that  it  may  be  as  true  inside  as  it 
is  outside.  The  tool  will  be  withdrawn  from 
time  to  time,  and  the  distance  measured  on 
the  outside  of  the  needle-case  to  see  if  near 
enough  to  the  bottom,  which  may  be  be- 
tween |in.  and  :}^in.  thick.  The  ne^  will  be 
reduced  to  a  thickness  proportionate  to  me 
quality  of  the  wood,  and  the  interior  will  be 
rounded  off  in  such  a  way  that  it  terxninatos 
in  almost  a  sharp  edgSL  The  mouth  of  the 
needle-case  will  oe  polish^  dry,  and  in  this 
state  the  inside  and  the  neck  are  finished. 

The  cover  remains  to  be  made,  and  ^^ 
not  an  easier  job.  The  piece  intended  to 
make  the  cover  is  put  in  a  cone-platei  the 
hole  of  which  will  be  equal  in  diameter  to 
the  body  of  the  needle-case,  measured  out- 
side. It  is  pushed  forward  up  ^,. 
shoulder,  which  was  mentioned  in  speaking 
of  roughing  out  the  cover.  The  «>y®'.^ 
hollowed  out  with  the  same  tools,  and  in  ""^ 
same  way  as  the  needle-case  itself,  °^a|^ 
it  slightly  deeper  than  the  ^eifi^^^.^iSf 
neck,  so  Uiat  this  will  not  press  <f^fv<| 
top  of  the  cover,  and  so  hmder  the  ^^^^ 
case  from  closing  tightly.  But  as  the  cojff 
should  fit  equally  its,  whole  length  on  ^ 
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attiini  tayet  be  t&ken  to  bore  truly,  ana  no 
fifijie  ooTer  perfectly  to  the  neok.  For  this 
iBin-aod-out  calipers.  Fig.  121,  page  298, 
moat  b«  frequently  used.  There  are  seTeral 
nja  o(  teating  tae  fit  of  theae  tvo  piec«a, 
vhicb  sliduld  appear  aa  one  vhaa  tlie  needle'- 
«ue  is  closed.  First  tlie  oover  sliould  join 
MTlectly  all  round  the  circumferwioe  of  tbe- 
^ulder  vhich  ends  tiie  neck.  If  thii  ia  not 
«],  it  proves  that  the  shoulder  or  the  end  of 
^  Dover  ifl  not  level  or  true.  Next,  il  on 
tWply  drawing  oS  the  oover,  ^c^iioh  has  beep 
pat  upon  the  neok,  it  does  not  ring,  thie 
pTOTM  that  it  is  too  slack,  or  that  air  entaTs 
dirosgh  Hie  part«  not  being  perfectiy  round, 
«illnr  on  tha  outer  part  of  toe  neok  (»  in  the 
boieof  the  cover.  ' 

TlBlaUus  the  Oatalda. 
Whaa  the  needle-case  has  been  finished 
iuide,  it  only  remains  to  turn  Uie  outside. 
to  MeompUen  this,  cIom  the  case,  whicfb 
■houM  fit  BofStuently  tightly  to  withataiid 
tbaatrain  it  will  reoeivo  in  the  prooesa  df 
taming  in  finishing  and  polishing.  To  make 
it  bmd,  rub  a  little  chalk  upon  the  nedk 
before  olosiiig  it.  Beplaoe  the  two  pieces 
thus  muted  upon  the  dead-centra  lathe,  and 

ecord  on  the  pulley  which  is  at  the 
of  the  needle-case.  First  take  oS 
Tjth  a  small  gouge,  and  then  with  a  chieal, 
tba  Bhoulder  and  all  the  inequalities  whioh 
nmain  upon  the  surface  of  the  needlS'OaM. 
Bring  this  surface  to'  a  psifecUy.  cylindrical 
form,  aod  poliab  it  in  the  maonfir  explained 
in  RiMking  of  the  neck. 

If  it  is  decided  to  leave  the  ends  of  the 
Dtedle-caM  square,  nse  the  uppar  angle  of 
&  chisel  to  cut  it  at  a  sharp  angle  at  the 
plus  marked  for  this  purpose.  This,  as 
ilnady  stated,  should  leave  a  tiuckness  of 
Tood  front  ^in.  to  ^in.,  taking  the  pre- 
oution  to  measure  as  indicated  in  speaking 
of  the  cylinder.  If  it  is  desired  to  finish  the 
eiidi  by  luunding  them  off,  this  rounded 
put  will  be   formed    by  a  point  tool,  well 

it,  \a  spite  of  the  precautions  taken  to 
gaud  Bgamst  it,  a  roughness  is  left  at  the 
od*.  caused  by  the  breaking  off  of  the 
pulleys  when  the  connecting  part  has  been 
taraed  down  very  smaU,  a  sniall  arbor  can 
benade  and  mounted  on  the  oone-plaba  by  a 
ihonlder.  Then,  taming  this  arbor  first  to 
tha  liia  of  the  inside  of  the  cover,  finish  the 
ni  of  the  cover  without  leaving  the  slightest 
<i|iu  of  the  mptnre ;  next  turn  the  arbor 
down  to  fit  the  body  of  the  needle-case,  and 
tiMtit  the  same. 

Uuy  amateurs  ornament  the  needle-oases 
tlur  make  with  rinee  of  ivory  and  shell,  and 
twn  inlay  the  neoks  with  these  materials. 
IW  ornaments  cannot  be  well  done  except 
w  the  running  mandrel  lathe,  and  oases 
^^  are  so  ornamented  shoold  be  con* 
Kdaivd  mora  particulariy  as  work  for  this 
«1»-  We  paes  them  over  for  the  present, 
not  triihing  to  anticipate,  as  we  are  now 
trafiud  to  work  whioh  belongs  to  the  dead- 
wntos  lathe. 

Aootlur  KstlLod  of  Making  Needle-Oases. 

Thne  is  another  way,  both  quick  and 
Hra,  of  making  a  needle-case  on  the  dead- 
W^  lathe.  It  is  as  toUowa :  Take  tvo 
"»>ng  bits  o!  diflerent  sizes,  Uie  larger  for 
Bl^diigthe  oover,  the  smaller  for  makiiig 
ut  cue.  With  the  smaller  bit  bore  a  piece 
««M>d  to  a  depth  ot  about  3iin.,  more  or 
Mi.  Kcoiding  to  the  lengUi  desired  for  the 
•MS.  Then  trijn  a  small  arbor  chuck,  whioh 
^  Mrvs  for  as  many  cases  as  desired.  The 
•nw,  made  of  wood,  wUl  be  3in.  long,  and 
JU  htvB  at  its  left  end  a  pulley  for  plaoing 
w  Mrd.  The  right  end  will  be  a  true 
yfrler  Sin.  long,  and  precisely  the  same 
**«toT  as  the  hole  made  by  the  smaller  of 
Wtebiti.    When  it  is  made,  foroeitinto 

*w*  ia  the  case,  into  which  it  should  fit 
•■wlfi  tight  to  oairy  the  pioM-nnnd 


with'it.  Then,  leaving  the  nmainder  in  thv 
rough,  the  neck  of  the  needte-cue  is  tamed, 
reducing  it  to  esacUy  the  diameter  of  tha 
large  bit~this  may  be  gauged  by  means  of 
the  calipers.  The  neck  finished,  bore  with 
the  larger  bit  another  piece  of  wood  to  a 
depth  exceeding  the  length  of  the  neck 
by  iin.  Remove  the  arbor  and  push  the  neck 
into  the  cover,  than  put  the  whole  on ''-  ~ 
lathe,  BO  as  to  smooth  both  the  needle-i 
and  the  cover  together. 

The  only  difficulty  encountered  in  this 
operation  ia  that  of  centring  ezaoUv.  This 
is  overcome  in  the  first  case,  for  tne  body 
part,  by  carefully  watching  the  motion  of 
the  arbor.  If  it  does  not  turn  straight,  the 
caae  ia  not  properly  centred.  See  which 
side  projects,  by  plaoing  one  finger  on  the 
rest ;  that  part  which  touches  should  be 
pushed  towards  the  centre.  This  operation, 
though  difficult  to  explain,  is  easy  enough 
to  perform.  As  to  the  cove:  ■'--  ■ 
dimault,  bnt  here  the  naedle- 
a  guide.  This  method  of  making  needle- 
cases  quickly  ia  good  when  a  large  unmbar 
are  to  be  made,  otherwise  it  is  better  to  i 
the  running  mandrel  lathe. 

In  factories  workmen  display  their  Ail 
needle-cases.  I  have  known  a  turner  who 
boasted  of  making  fiftn-  an  hour.  I  have 
never  witnessed  sucli  feats,  and  oonfeas  I 
should  not  give  aolire  credence  ta  this  man. 
He  nevertheless  oftaa  snrpneed  me  with 
proofs  of  rare  dezt«rity.  I  have  seen  him 
make  an  embelliahed  anuS-box,  polished  and 
varnished,  in  twenty  minutes ;  bnt  bafore 
endeavouring  to  make  ao 
readers  to  endeavour  to  m 

(To  It  eoHttHutd.) 


PB&CTICiX    KICZOSCOFT   FOB 

By  FaiDEBiCK  Davis,  B.Sc. 

IT  nov  beccQMS  our  duty,  tot  the  right  under- 
•taoding  ot  the  various  tiiiaei  to  ezamins 
the  epidermis,  or  mrter  layer  of  tha  skin.  Wi 
ftod  externally  a  hardened  or  homy  layer,  tennsd 


CooneotiTe  TiMae  ahowing  Fat  Olobnles. — 
1,  Conneotiva  tume  ;  2,  Fat  globnlas. 

filled  witli  air.  These  spaces  are  merely  narrow 
cleft*,  thn  apper  Uyer  beinK  in  a  conatant  state 
of  desqnamatioD.  Beneath  this  ve  have  the 
etratum  called  the  Sttstam  tnddam,  which  is 
posed  ot  aimilar  flattensd  cells  u  the  external 


after  tntveralog  several  lajera  of  Ihsae  homy 
cells  we  arrive  at  the  portion  known  as  the  Bete 
mooMnm,  or  SCratnm  malpighii.  The  upper 
portion  is  observed  to  be  much  flattened,  and 
aronnd  each  aaclens  we  have  granolea  of  an 
eUifdioal  shape,  oooaidaTed  to  Im  an  inter- 
nudiate  chancier  of  protoplasm  and  kera- 
tin. The  epidannis  is  peweased  of  no  blood- 
la.  TkeactaalgnwthotthAepUsnBiaoooui 


htitadeapar  layeit,  the  uella  otwhwh  be<»ne 
pndsid  npwarda  and  flaaoaed,  aad  mowv  tha 
place  of  tkoae  whioh,  ia  the  |iroaesi  ol 

BtaticothavebeoomembbedoSar-' 

(be  cater  surface.     Beneath  thi 

bava  th»  denoii.    This  jtortion  ia  welj  m 

with  blcod-veaaeli,  and  u  foaseased  ol  th 

of  tOBch ;  it  is  also  provided  wi^  an  absndanpe 

of  nsrvei,   termed   peripheral  nerves ;    in  and 

benaaUi  this  layer  wa  And  the  scdaripsrons,  or 

swsat-glandi^ 

these  the  fat « 


1^  s 


e  of  touch  is  due  to  the  so-called 


Hanaa  Hair.— I,  Hair  shaft  above  the  sUn: 

~  ■««  of    akin;   3,   C    ""    " 

dnticle ;  9,  P^dlla. 

taotila  papillie.  Theae  p«rmeate  to  the  epidermts, 
and,  in  oonsequsnoe,  tbe  portion  of  the  epidwmU 
wheie  these  bodies  exist  is  much  thinner  than 
elsewhere.  Sonetimes  we  find  a  mass  of  thess 
illB ;  it  is  then  termed  a  tactile  corposola. 
have,  in  addition  to  the  organs  emuneiated, 
the  sebaceoos  glands.  Theae  glands  are  well 
sn^plied  with  blood-veaaels,  called  blood  capil- 
lanes,   and  are  generally  lobular  in  shape  and 


for  purposes  of  i _ 

~"— *s  of  an  ^y  or  fattf  substance.    The  layer 
dng  these  glands  is  sometimes  called  tha 


Stiatoifadipas^" 
Reverting  to  tha   structure 

ol 

the  ivtat  or 

-^%' 

/ 

- 

^ 

sndoripaMns  gland,  we  find  then  to  be  of 
about  iVin.  In  dianeter,  provided  with  a  daot 
which  passes  entitel*  thKCgfa  the  coriam  to  the 
external  air.  These  ducts  are  regulated  by  nsrres 
which,  as  we  know,  la  a  state  ^  eicitaaent  be- 
come relaxed,  with  the  eonaeqoent  result  that 
the  sweat  is  poorsd  ont  moro  rapidly,  and  appears 
in  globnles  or  beads  of  perspiratiBn  upon  thA 
■nr»ce  of  the  skin.  Snoh  a  state  of  affairs  is 
called  sensibls  perspiration ;  but  if  the  secBslkiii 
evaporatss  from  the  suifaoe  of  the  akin  ss  quickly 
it  is  tomed,  we  apply  ths  term  of  ina  ntfblk 
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It  it  «Mnmad  we  h>re  abont  two  miUioni  ol 
tlteM  dvctfvvam  the  nrfbca  of  ths  body,  ^e 
dnoti  UimbmItm  ccmiitt  of  a,  poitioa  tennad  tba 
"loBMi,"  andliiMd  with  %  dalicata  itrttotnn 
caned  ths  eotlal*. 

fMa  tflnnliutM  om*  iffamtiittii?ii  of  *^"  fcV^n 
propsT ;  but  we  IwTe  in  addition  oeitain  modiflad 
lonu,  inah  ■■  naili  ud  hain ;  theae  an  oom- 
poeed  of  a  (nManoe  known  ai  "  keiatin," 
which  it  a  form  of  albnmen  and  tnlplini — it  ia,  in 
faot,  niboseaOBi  matter.  Hie  ■tsdent  maj  have 
obewred  t£a  curioni  odonr  prodoMd  bj  bonunji 
either  hur  o*  naila,  which  will  at  onoe  can;  hi* 
tbonghte  to  the  ihoong-fone,  where  the  emeD 
pTodnoed  by  the  hnraiDg  of  the  hone'i  hoof  i* 
eMentiallj  the  aame — in  fact,  the  homy  enh-  . 
■tance  of  the  hoof  ie  t-nj^Kn  Lot  na  sxamine  a 
"  hair."  We  ihall  aea  that  nnder  the  midoicope 
ite  diaracttw  are  Terr  different  to  the  appear- 
aaoe  it  mMota  to  Uie  naked  ^e.  We  ihall 
oWrre  the  root  of  each  bair  it  placed  in  the 
•o-callad  hair-wo,  at  tb»  baae  ot  which  we  find 
two  eehaoeotu  riaudi ;  theae  glandi  pour  ont 
their  oilv  noonehment  for  the  ntpport  of  the 
hair.ehaft;  thii  shaft  hy  growth  ie  pnihed 
toither  and  fnither  above  the  epidermia  of  the 
■kin  sntil  at  a  oertain  period  of  ite  existence  it 
giTea  aB  a  little  bud  at  it*  baae  ;   it  then  oeaeee 

Ewing  itid^  and  awaiU  the  arrival  of  the  new 
r  to  occopj  the  pontion  preTiooilj  held  by 


Section    of    Bone    (trani 
oanal :  dark  apota  rapraaent  the  laouns 
flue  finaa  repieaeut  the  canaUooIi. 

itielf,  and  then  diee  down  or  becomei  brittle  and 
breaks  off.  This,  in  heelth,  goes  OD  continually, 
<  ne  hair  taking  the  plaoe  of  the  other  ;  but  u 
certain  caiea  the  new  onei  cease  to  be  formed,  and 
the  Indiridnal,  in  caaa  ol  hnman  beings,  beuomea 

The  h^r-abaft  ooneistB  of  eaeentially  three 
layera  or  portions,  the  central  termed  the 
mtdnlla,  an  intermediate  layer  or  oorticel  por- 
tion oompoeed  of  elonnted  oslli  and,  the  cuticle. 
The  oolonr  of  the  hair  ia  produced  lij  pigmntt 
eella. 


bntoher  wtl)  supply  the  student  for  a  few  pence 
with  a  piece  of  the  shin  with  the  wool  attached 
from  this  part  of  ehe*animal,  which, haTioginhis 
poateaaion,  soak  for  some  time  in  spirit  nntil  wdl 
hardened,  having  prarioULly  remoTed  the  hair  or 
wool,  then  imbed  in  paramn  wax  as  before  de- 
acribed,  and  ont  a  thin  section,  when  the  hair- 
sacs,  with  the  position  of  the  shaft,  will  be  well 
defined.  The  eebaceous  glands  will  ^so  be  evident 
with  their  (£y  secretion.  It  is  to  this  oily  aob- 
atance  contained  in  the  wool  we  give  the  nami 
of  wocd  fst,  adepa  Udhi  ;  or  when  mixed  with  S{ 
per  cent,  of  water,  LHOoline.  Connective  tissues 
may  be  divided  Into  groupe— namely,  flbrons 
tissue,  cartilage,  aod  bone. 

Fibrooa,  generally  called  connective,  tiatne  ia 
found  between  every  organ  of  the  human  body, 
and  forms  the  bulk  of  ligaments  and  tendons 
of  every  kind.  It  alio  eiiett  in  the  sderotia 
portion  of  the  eye.  It  consiata  of  Qbrons,  wavr 
masses,  which,  by  trentment  with  acetic  add, 
may  be  dividod  into  fibrillcD. 

The  atadcnt  should  obtaio  a  lignment  of  any 
animal,  preferably  n  rat  or  rabbit,  cut  a  very 
email  portion,  and  heat  with  a  little  salt  solution 
when  cold,  place  upon  a  slip  to  examine  under  i 
cover-glass  in  the  ordinary  manner :  it  will  be 
found  to  oonsist  of  a  number  of  wavy  fibres  of 
whitish-grey  colour  It  now  we  let  tall  uponiL, 
after  removing  the  cover-glass,  a  drop  of  acetic 
add,  the  filaments  will  become  extended,  swollen. 
and  tranapnrent ;  frequeotlf  fist  globules  wilt  be 
found  intermingled.  Cartilnge  is  different  ' 
its  atruPturo.  Pbyaicrily,  it  la  elastic  and  Hi 
rather  nore  blutih  in  colour  than  flbrons  tiaiue, 
and  fomBd  ot  cells,  whioh  are  nucleated,  between 
which  we  obaecve  globolee  of  fat,  and  separated 


from  one  another  by  the  interoellalar  tubatenoe, 
which  give*  ths  eharaoteriatic  firmnees  and 
elaalad^  of  this  labstance. 

Cattilage  msf  be  cut  sufficiently  thin  for 
mioroBOOpical  purpoae*  without  imbedding,  its 
aabstance  being  strong  enough  to  resist  the  raxor 
'- -' "i  beat  to  examine  U  thatob- 


Seetlon  of  Bona  (kmgitndinal).— I,  Uvnutta 


tainable  from  the  rib-muscle,  called  phynologio- 
ally  costal  cartilage.  Bone  is  very  beautiful  and 
interaating ;  chemically  it  connata  of  animal 
tisane,  in  which  pboapbate  and  carbonate  ot  oal- 
have  d^oaited  themaelvea,  caoaing  the 
si  anbatauM  to  become  hard.  If  we  take 
the  thigh-bone  of  any  »"<»n»l  and  ont  it  acroes 
with  a  WW  a*  thinly  aa  poeaible,  then  rub  upon  a 
atone  with  powdered  ^nunioe  until  it  ia  very  thio, 
being  carefol  to  keep  it  moitt  during  the  prooeaa 
with  water,  and  att^r  this  take  a  piece  at  oorfc, 
plaoe  the  bone  upon  a  hone  and  mb  gently  for 
■ome  time,  we  shall  obtain  a  section  sufficiently 
thin  for  the  microscope.  Care  mnst  be  taken, 
however,  after  this  traatment  to  wash  ont  all 
paitiolta  of  grit  by  water  and  a  oamel-faaiipaaoil 
from  the  Interataoea :  plaoe  the  apedmao  Ihna  pre- 
pared spcm  a  alio  and  examine.  Weahallobaervea 


,j. 


nonriahm 


Oaoala ;  around  these  we  have  Um  bone  sub- 
stance arranged  in  distinct  itrata.,  called  lamellB. 
The  whole  M  thit  arrangement  is  the  ao-oalled 
Haversian  system.  In  addition  to  thia  system 
we  find  other  litUe  pores,  called  lacnns,  and 
minute  linee  issuing  from  these,  termed  canahculi. 
Thia,  then,  consbtntes  the  essential  characters 
of  bone.  The  atndent  should  not,  however,  reat 
until  he  haa  alao  prepared  a  longitadinal  aection, 
and  compared  carefully  with  the  tnuisveree. 

The  bone  is  encased  in  a  layer  of  tissne  known 
as  the  perioetenm.  In  the  foetus  the  cartilage 
receivee  the  deponte  of  salti  at  a  very  early 
period  excepting  in  certain  parte,  the  salta  of 
caldnm  eventually  becoming  deposited  through- 


ont  its  Eubatanoe.  The  entire  process  is  termed 
osoflcation.  The  deposit  takee  plaoe  first  at  the 
extremitiee    and    centres    of  the  cartilage       ' 


healthy  inbjecC ;  but  in  some  cases,  as  in  rickets, 
we  find  the  exremities  ot  the  bone  receive  larger 
depouts    than    other    portions.     This   produ 
nodes  or  excrescences,  generally  at  the  joints, 


OBOLOOT  FOK  STUDENTS, 
By  Edwaud  Aviuno,  D.Sc.   Lond.,  Fellow  of 

Univeraily  College,  London. 
Chapter   XIX.— OlBaeiflcatlon    of    Antm.i. 

i,CoiieIuilai. 

IN  tile  preceding  chapter  we  studied  the  chief 
divisions    of  the   kingilom    Vegetabilia,    as 
'n  Table  X.    (p.    2a<l),  and  llii 


Table  XI.  the  chief  divisions  of    the  l^gdom '  plants  have    bean 


I  theae  we  oonaidered,  in  Chqts* 
XTTII.,  the  sub-kingdoma  Photoioi,  Poamu, 
C(Bi.zitmATi,  EcHiKODnjUT'L.  lo  the  pnaM 
chapter,  the  four  higher  aab- kingdom*,  sndtta 
olaaaea  belonging  to  them,  wHl  be  brialy  dialt 
with. 

For  oonveniance  of  retervnoe,   I  repeat  tte 
T^ble  in  question : — 


III 


C^SD'     f  Hjdroxoa.  Hydra,  Bsrtalsdt. 

'   "   ~~    ~  Antiiiia,  CdoL 


Oregarina. 
Botilia. 


Fotaiophna. 
RhynaoMlla. 

/  iMneltibnuehiataOy  star. 


Varte-     jAmpbits 
tnta.    'SBeptiila, 
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(^titxi,    ft   woiB.      Thii    diriBoa   luu    thne 

OlUi  16.  Flmt^rimia.  irXaT»c  (pUtoi),  flat ; 
Aftn  fttsliuiiu),  an  intMtiiul  worn.  Tape- 
worn,  ng-  ii. 

Cba  16.  ytmmttimim.  vniia  (nena),  atliread. 
Boand  wonn,  Fig.  SB. 


Tta.  sa. 

OkM  17.  Salifira.  rtU,  a  wheel ;  fin,  I 
mif .  Aquatic  aoimalt,  never  longer  than  ^In. ; 
■at  with  in  Tegetable  iofuiiona.  Th^  teke 
■Uiitame  from  th«  cirdee  of  cilia  (m«  ClMi  3, 
bdmoria,  p.  266}  at  one  end  of  the  tiody.  Thew, 
n  active  moveaent,  give  tlw  uipcaranoe  ol 
nrolring  wheela.     Wheel  aninuUcule,  Fig.  87. 

None  of  these  three  clawe*,  either  by  haMt  or 
jfanetnnj  admiti  of  preaarratioa  in  a  foaail  state. 

Tb»  dirinoB    Anartbrapida   include*   womu 


?** 


'EaQy — not  pareaitic-     The  limbs  of  wrimft^^ 

Baiog  to  tku  groap  are  not  jointed,     a  (a), 

.;  Ofilpeir  (arthron),  a  joint ;   iroBf,  iroJoc 

toot.     Thii  divitioii  has  foiu 


"M,  or  dwells  in  the  thelli  of  clau  30,  the 
™bepada.  Nat  known  ai  fouilj. 
.CW 19,  Ifj/iattomida,  a  claaa  lepreiented  only 
jTlI^iiMtQmBm,  a  onrioos  parasite  upon  the 
*J"d<a  (Clan  12,  p.  257).  (luIu.  ftouio).  I 
Jtt;  KTa^ia  [«fan»a),  a  month.  In  Fig.  89  a 
2*l™>nni  ia  shown  upon  one  of  the  arnu  of  a 
cnuid 

„^  10.  Anntlida.  atmellui,  a  little  ring.  The 
TWwann,  leach,  and  their  allies.  N^£er  the 
Wtworn  nor  tha  leech  ctu  " 


foanl ;  bnt  the  TaHoola,  an  ordei  of  this  olaas, 
play  an  important  part  in  palscmtology.  iuta,  a 
tabe  ;  ttle,  I  inhabit.  Aqnatic  or  shore  »»ii»»«l« 
with  shells  of  chalk  or  sajtd  or  piece*  of  other 


shell*,  from  the  free  open  end  of  which  a  pro- 
bo«ci«  and  breathiilg  apparatna  can  be  extmOed. 

Fig.  91. 

ClUB  21.  Nuelogmtha.  X"'"^  (chaita)  hair; 
yvaSoQ  (gnathoe),  ■  J"""-  A  claM  only  rapre- 
•ented  by  SagitCa  (Fig  92),  a  ajngulHT  marine 
animal,  about  an  inch  long,  tiuupareDt,  with 


Claas  22.  CrvUKea.  Crmla,  a  cniiL  Ex- 
ample* :  lobster,  crab,  barnacle,  water  Sea. 

Class  23.  Araclmija.  apaxrl  (arachne),  a 
Biadar.      Eiamples :     Scorpion,     cheese    mite. 

Class  2t.  llyriapada.  pvpios  [murios),  count- 
ies! ;  ^ouc  [poos),  a  foot  Example* :  Millipede 
and  centipeas. 

Glass  26.  Inaeota.  irutclui,  cut  into.      Insect*. 

The  lab-kingdaio  MoUoacoida  inclndee  three 


Fia   93 


jlasse*  that  lie  between  the  Aoarthropida 
(worms)  and  the  Molloaca  (soft-bodied  animals). 
SfallU,  soft;  liios  (eidos),  likeoen. 

Class  26.  Fofyiaa.     raXuc  (polua),  many  ;  Z^i" 
oon),  an  j"i*w^      Colonies  of  akinnte  animals, 


soch  as  the  asa-mst  (Fig.  B2).  In  this  respect,  of 
living  in  aasodation*,  tbe  Polyioa  resemble  the 


le  Ccelsnterate  oolonie*. 

"a.  ^^ax""  (biachiooO,  anl 
'    with    two    long  fleshy 


arms,  really  eitensian*  of  the  foot,  one  on  each 
side  of  the  month.  A  vary  imnortant  class, 
paJsontologically  speaking.  The  akin  or 
"mantle"  of  these  s«*  animals  secrete*  a 
bivalve  shell  of  CAlcareon*  matter.  The  two 
valves  of  the  ihell  (see  Fig.  93,  left),  are  placed 
against  the  front  and  back  of  the  animal  (an 
ventral  and  dorsal),  and  are  of  unequal  sis*.  On 
the  other  hand,  a  line  drawn  tram  edge  to  edge 
of  one  valve  (rig^^  ^g-  93)  divides  the  ralve 
into  equal  part*.  Shynoonella,  rtipreaented  in 
Fig.  93,   left,  and  Terebrmtnla  are  well-known 

Class  28.  IWiiM'OiOrAacidioida.   Tnmcata,on 

J.  94),  the  bag- 
1,  with  two  openings  seen  attached 
to  rocks,  i*  a  tvpical  form,  anos  (askos),  a 
bag.  The  das*  is  of  np  importance  paLeonto- 
logically,  as  it*  member*  do  not  posiit  a*  fosnla. 
It  is  of  importance  genealogically,  a*,  poadbly, 
the    original    oSshoot   from    the    invertsbmia 


The  snb-klni 


MolluBca,    I 


soft-bodied 


Caas*  29.  lamtUiiraHcAiata.  lamiUa,  a  plate ; 
Ppayxia  (branchial,  a  giU.  Animal*  with 
flat,  plate-like  gills  and  a  bivalve  ahelL  The 
valve*  of  the  shdl  are  placed  agaioft  the  sides  of 
the  animal,  and  are  of  equal  siie.  On  the  other 
hand,  a  line  drawn  from  edge  to  edge  of  one 
valve  of  an  oystet-shell,  e.g.,  divides  the  valve 
into  onaqual  parts.     Oyster,  moasel,  scallop. 


t?»y. 


>.r**>  w--^ '.--^rr    ^*  ^  -,•'.— J 
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IV  >.•: 


4^/A#</A*  •«  ^ * / A  •  * »>*/  v-^  '//r^ m  -t**^ r,'/^r, 

•stM^yrtt,  >f*  •  ^/t'#f<»  »/t</^,  t//  i^y^  »»i/.fc  |/«r' 

#/f  *lA^U*4y»f  if  tw'/  ft#/»«|J  0>y>ii  c/f  j/Utj/itiiyj 
«»#«  o/t*tt*^UA  \tf  '//fi'J«j/.V/f»  W  U#if  yiU-M  *A  ft 
^miUff,  HtA  Mhtumti^A  U»  whOrr  fwUt^.U  umy  U; 
itSi^UUf  k/\4uU*A'i  wtiii  •»j|f/h'irK ft^i/l  i/t  Im.ttMtt: 
\U  fJ^u'lHtiiiftiyit  ii  wtii  \m  m*:u  Ui«t  ih«  ir«Urr 

H,  Uti/f  lU  two  hUftfttthUt,  tfty^mi  mui  Ufiiroif*'M  ; 
i^if  ft  ft  m*f  ^Ul  r\t$  Ui  huUhi*m  r//iin/l  Um»  i^UU 
ihui  U  M/firji>/M  Iff;  th^i  ptftiHivtt  (<Mr\M/U)f  nw\ 
ilth  IkiUr  fouhd  ih**  tiltiUt  DimI  i»  (otthwUA  U) 
tlm  11*  i^Milvo  ^/JiK.;  i^flif  lA  iU**  UtiUny,  '\  ht$  two 
pUff^w  tA  bUUttuM  urn  Uffttwi  **nnodii**  luid 
''taihtttUt  iMiny-ii^ttiy^  nud  ihn  midtilnUtd 
w»Ur,  Iff  tA.}iitr  mtiuiUm  uimt\,  i\m  **  •U't'irtAyiM/' 
Iff  UtitUm*\  i/t  WMt^vr,  A  NZ/luti'm  (A  ftiilphnUi  of 
«'0|r)i«r  1«  iimmJ,  %wi  i)m  pkUnum  unixlo  rtnUu^d 
by  onif  ffM^lif  of  ('/>mmr,  Ui«  oiyf^nn  will  no 
lorigur  rlM  i4i  Uki  •tiiitt'Mtof  iho  iolutlon,  !mt  will 
iuiMil4fi«  with  Ihit  u4i|i}ifir,  form!  tiK  ox  iil«  of  c!oppdr; 
fti  till!  mnm  ilrfia,  (iiirt  of  Uio  (KipiMr  •ulphftui  b«- 
fMffnim  rwUitwi  to  il»  mtUllio  form,  and  It  d«- 
pi«lU4  on  tlic  iMfctWIo,  «4iiUntf  froo  th«  acid 
with  whlrh  it  WM  tMtmhln^l,  which,  in  ita  turn, 
at  ofuta  illiiMolvM  th«  o»i<lo  formed  on  the  anoda, 
thus  Imirpitig  iha  Aulution  in  aiatily  tha  lama 
ataia.  On  mrtifuUy  wnighinff  both  tha  anoda 
ami  tviihcxla.  It  will  ba  •Mtn  that  tha  formar  hai 
liitt  In  walifht  axftotly  what  tha  lattar  hua  gainad. 
Mutih  tha  sania  aitiun  takvi  plaoo  (with  vary  faw 


^  "  t  *  ai«a»l  7  *xrrgiX,  tJt  x  •;yi^>si.'--«i  -Tirf-    -5-* 
t^  •>-li*  <.'.Vl-i   Vi  *.V:.t*«i!<t  31  yy».   lis. — i-«-  -  »— 

vx  >3ia  'ji^^x    \h  £.  '•'   ^  . 

'  %.u, — / -JT     lira.      '••.r£- 
» ij!>,  u-cj^i  maiiS^..  xu«JK  ■''*'7  ^-'^ 

U-%  na.:*tr  a  ^a.kSj  V,  iv     viS  «e*  2<u.:=^  i--^r 
'^  i»*  ^i^'XJk  J*  a  -^tffT  v^vl  axe.     If  jos-jt. 

7'i/«it  >•>*?'>«  ".f  ill-  'Irw*  or  tr.^virrvi  tl-^'ili 


A  new  LATHI  £08. 


faawtiaAty  f/<Mk  Um 
'>!  tb«  </vS«r  fniat, 


tvo 

wJl  ba 


of  a&cv  :a!he 
It 


t 


I 


tK/IC  wbi'ii  in  f'/rm  r««^inblaf  what  fa  known  aa  a 
l^b*br/lt,  wh\('}i  in  tif(ht«itf4»d  upon  the  work  by  the 
nut  at  tha  b«ftk,  Jt  will  rtstAtly  ba  Man  that  this 
di>g  aaa  ba  pia^Md  orar  tha  work  ai  any  pofant  altar 
it  M  in  tha  latha,  or  that  it  eaa  ba  pat  batwaen 
«y>Uarf,  It  al4r>  hft«  a  wide  raaga  with  ratpect  to 
tlia  4'im  it  will  hold,  foar  of  tham  naoally  inaading 
aa  wida  raof^a  of  tizat  aa  ara  eorarad  by  twalve 
doffi  of  tha  ordinary  pattern.  Tha  bolt  ij  made  of 
oaat  ttaal,  hardanod.  Tha  dogf  ara  mada  in  four 
•IjMf,  to  tafca  work  from  |in.  to  3in.,  by  N.  8. 
Aahworth  and  Co.,  Amber  and  Adiuna-itreate, 
I'hiladalphia,  Vtk,^AfMi'Uan  Machinist , 


Cftik  it  rlaeed  ntAr  tka  iq>?<r  csd  of  tkia  tab^ 
mod  bj  Kowing  mfio  &e  other  tnbo  tha  ctlKr-w 
•olatkttH  ditvcB  into  th«  wmgbtd  flaak.  Aboat 
I'Jcc  ftcih  ether  ii  {^Aced  in  the  apparataai  tha 
whole  m  ihaken,  allowed  to  Mttla  ahoot  ttrea 
mjnixtai,  and  the  other  added  to  tha  iaft  qaaMkiS/tr 
by  the  aaine  meiw«  Anothar  ■''^^^-g  op  with 
and  aepeimtion  from  etifeor  leaTaa  tha  acid  limnd 
praeticftlly  free  from  fat.  Tha  weighed  Haak  a 
oonnectcd  to  a  eoDdmeer,  the  eths  ia  diatilled  off 
and  reooTcred,  tha  fUak  ■  piaoad  in  the  air^balli 
f<^r  ahout  15  minntca  to  diy,  and  is  Amb  wei^iad. 
Toe  inoeate  of  wtJgfat  giTei  the  qoutity  of  fat 
in  lO&e.  or  in  10  grammaa  of  milk.  If  the  hittar 
quantity  were  originally  taken,  it  ia  only  neoemaiy 
to  multiply  the  wvgfat  of  fat  li^  10  to  get  the  per- 
centage. If  lOcc  of  the  inilk  were  originally 
taken,  the  weight  of  fat  moat  be  diTided  by  tha 
specific  gcmrity  of  the  milk,  and  then  muliipliad 
by  10. 
Tbeieaolti  obtainedare  ezoeOed  in  aceormcy  by 

I,  and 


IIXPLEX  0A8  OSNIRATOB/ 

THIS  new  pattern  gen  generator  powaBiaa  ■ayaral 
adyantagea  oyer  thoia  now  in  uie.  It  may  be 
uaad  equally  well  to  prepare  hydrogen,  carbonic 
add  gaiyohlorina  (u«ing  tna  compreMed  chloride  of 
lime) ,  or  •ulphurattad  by  drogan.  The  last  mentioned 
can  liait  ba  prepared  by  UMog  commercial  hydro- 
chloric ao(d,  roizad  with  an  equal  bulk  of  water. 

*  Bf  C.  O.  Mooa  in  Ch^mienl  AVtr«. 


no  other  method ;  while  for  epeed,  cheapni 
eaae  of  working  with  whole  milk,  akim  muk, 
■our  milk,  and  condenaed  milk  (•weetened  or  un- 
sweetened) no  other  method  at  present  can  com* 
pare  with  this.  The  whole  prooees  can  be  oompletad 
m  about  30  minutes. 


STATIC  XLECTEICAL  KOTOSS. 


THE  deyices  of  Hr.  Wimshunt  are 
much  attention  in  tiie  United  States,  and  the 
following  deyelopments  by  Mr.  W.  McYay,  of  ^w 
York,  which  we  find  in  the  SciiiUiJtc  Anuriean^wm 
interest  t^ose  who  are  experimenting  with  these 
remarkable  machines.  For  instance,  Mr.  MoV^ 
employs  two  glass  discs,  each  12in.  diameter;  tab 
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vfta  one,  which  cotatm,  bakn  npon  Its  npper. 
■aifuc  BxtMD  tinfoil  Mctan,  Sin.  in  laogth,  and  ] 
B  width  IioiD  jin.  st  tlm  i»>w  audi  to  |in.  at  the 
Mbr  mdi.  The  lower  diw,  wbioh  ii  ttationair, 
cHiT^  Oie  BO"  Moton,  It  tappDrted  IId.  ahore  tbe 
Mi  by  >  piaoB  of  hsid  rabbei  tobiag.  The  nimdle 
>*,wbnh  the  upper  diio  li  attadied  &  alao  of  hud 
nUar.  The  metellic  oondadon,  lapporied  kt . 
<Sh«T  nde  ol  tha  dieci  by  the  lUQdud  of  Uie  frame, 
k*n  aech  two  arme,  beadns  at  Uint  extremitie* 
*mU  bniahei  made  of  tuual.  One  am  of  each 
wcdnrtot  piMti  onder  the  lowv  diac.  Fig.  1,  and 
pniM«  iti  bnuh  lAaiiut  one  of  the  90°  Moton  of  the 
■Wontcy  lowei  ifiao,  and  the  other  arm  li  extended 
am  the  upper  diso  and  prewii  its  toiuh  llghUj 
^ut  the  aeeton  of  the  lotating  diM  ai  they  paai. 
Whn  the  aeeton  ot  the  rotating  diec  are  brought 
^  omtaet  with  a  bnuh  oanying  a  oha^e  ot 
■Ntiici^ofoneiign.tlMybeaomennulaririibuged, 
Md  «ra,  OMueqaentlv,  attracted  by  the  Mctoi  on 
n*  lower  dies,  whi^  ii  ooutantlj  oharged  with 
wAidty  of  oppoiite  ngn.  The  njiuUring  rod, 
tU  pmibon  of  wliich  ma;  b«  aeen  in  the  illiutn- 
m,  temt  to  diaoharge  the  lecton  and  pat  them 
•a  a  Dentral  condition  preparatory  to  their  being 
nebuged. 

1^  motor  nuy  be  made  to  torn  with  equal 
nloolT  in  an  oppoeita  direation  by  oonneating  both 
m  Df  chargiog  bniihai  with  one  pole  of  the 
gyhiae  and  attaching  the  oondnetor  from  the 
Jlpfaile  pole  to  the  eqnaliabg  rod  or  by  "  grooud- 
«{  the  rod.  Id  fact,  it  ii  a  veij  aooonunodating 
uin.  ^m: —  1-  j_  ^njtiijjig  mtliin  ite  poi —  '- 
a  Mr.  McTay  that  thei 


-, g  to  do  - 

*i««-   Itooontwd  to 

*'0>od  retKin  l<a  an  adherenoa  to  the  form  of 
■<■«  adopted  by  Mr.  Wlmdiant,  and  aa  a  reuilt 
J*Mi pcMBoed  four  moton  of  his  own  deeign, 
™*  we  ilhrirale.  Tbey  tomidk  an  exosUeai 
^■pe  of  tha  evolatioD  of  an  idea.  In  Fig.  2, 
«-«eTv(aployatwoglaBihadee -- 


by  a   Sam   tnba,  and   ii   itationary,   while   the 

I(    y- 

hu    done    hl>    work    B    weU     that     further   aa- 

^V. 

.. itaudi  aboatlSin.  in  height, 

haa  the  appearance  of  btina  oonatruotad  antuely 
hard  rubber  and  braii.  A  bIm*  ahade  it  alio 
>d  in  thi*  CM* ;  biU  inalead  of     


upon  which  the  ^Under  turn*.  Thin  Mae*  bmehea 
are  nbetitated  for  the  tbuel  need  in  making  oontaita 
in  the  prerloni  moton.  When  one  eeee  thU  motor 
in  operation,  running,  u  it  d«a,  at  a  high  rate  ot 
-need,  it  iinnina  Inendible  that  the  motive  power 

■tatic  aleotridty. 

Fig.  i  ii  K)  ample  in  it*  oonattaetlan  that  the 
principle  upon  which  it  works  can  be  uodentood  at 
a  glance.  In  the  aonatroDtion  of  thii  deriee  a  glaa 
■hade  is  alio  employed.  It  carries  upon  its  sur- 
face aleren  itrips  of  thin  sheet  brua  about  Bin.  in 
length,  and  (in.  in  width.  In  this  case  the  pillanat 
either  side  serre  the  same  purpose  as  the  90°  eeoton 
in  Figs.  1  to  3,  at  the;  are  constantly  chaiged  with 
eieclnd^  t^  opponte  sign,  and  conMiqaeuCly  there 
is  a  sboDg  attraotiOD  between  them  and  the  eeoton 
carried  hj  the  ethuder  when  they  become  charged 
in  torn  b;  oonung  in  contact  with  the  hrodiea, 
which  are  so  sitoatvl  that  they  oome  in  contact  with 
the  eecton  when  the  latter  are  about  an  inch  away 
fiooi  the  pillars — which,  by  the  way,  an  alio  of 
brasa.  The  q>eed  attained  by  Fig.  4  is  remarkable ; 
and  when  it  becomes  thoroughly  dwged  it  ahowi 
each  a  decided  Inclination  to  lean  its  base  that  it 
has  to  be  held  down. 

In  Fig.  6  we  biiTa  the  lUtic  eleetao-motw  In  Ita 


most  effloimt  fcim.    It  do«e  actual  work,  and  is 
here  sliown  rotating  a  Qelssler  tuba,  which  is  lighted 

*-"""- itTtTili^iw  that  fnmished  tike  powi     ' 

The  ^tical  effect  at  Ihs  retaHon  < 
n  in  Tig.  6.    This  motor  is  constr 
•ntinly  ot  bnsa,  rsbbar,  and  wood,  and  o 

8 unt^  is  leaa  tngile  in  appearance,  and  is  suggaat- 
re  of  real  power. 

"Dim  ^UMet  o(  this  motor  Ii  of  hard  ruhbw,  and 
is  6ln.  in  length  and  about  l^In.  in  diameter,  with 
bnn  seeton  ]in.  in  width  running  along  the  fnU 
length  ol  the  cylinder.  The  i^Iindo  haaaA^ 
iron  rod  pasting  throngh  it.  The  lod  hat  steel  ndt 
whsM  it  oomee  in  emUot  with  the  bratt  beuiagi. 
The  tomorlt  toe  the  cylinder  an  of  hard  rubber, 
aa  are  alto  the  supports  for  the  pole  |»<in«.  wbidi 
will  be  teen  at  either  tide  of  the  ^Uoder.  Hie 
diileotric  naed  at  a  eoTaring  for  the  pule  pitoet  it 
ibeatmbtMr.  The  pointi  at  wUdk  theiacton  re- 
eetre  their  cbarget  ma;  be  eeen  at  the  risbt  band 
tide  of  the  cylinder,  attharaar.and  at  the  left  hsud 
tide  of  the  bout  end.  The  position  ot  the  Oeiisler 
tube  is_weU  shown  in  the  accompanyins  illaitnt- 
nojeotjona  ftca  the  ends  of  the  pcde 

. _-  lor  the  purpose  of  lighting  the  tube, 

which  pieeeott  a  very  weird  appwrance  in  n 
darkened  room.  The  ■nbjsot  ot  the  motire-power  ■ 
ot  ttatfo  electricity  it  one  Ulled  with  intenet  for  the 
student  and  well  worthy  of  attention.  Ur.  HcVay 
haa  in  mind  a  modified  form  of  Fig.  S,  from  which' 
he  hopea  to  obtain  greater  cf&cienc;  and  a  deddad 
improvement  in  appawanoe. 


LESSONS    IN    THB    SIFFlRENnAL 

CAICTLUS.-IIL 

B;  EiOKAKD  A.  Paoctoo,  B.A.,  F.B.A.S. 

Author  ot  "  Othtt  Worlds  than  Onn,"  "  3niiTlaw* 

of  the  Earth,"  &o.,&a.  I 

AOAIN,  notioe  how  the  dlfferttrftal  ooaflloiait 
implies  tha  rete  ot  change.    We  know  Hwt 
ce*.  z  it  unltyjin  hat  its  graatatt  Talua,  wheoc— 0.,i 


P_^~.^. 


■^y.ti 
idit- 

ilL=  - 


And  plainly  that— ^ 
U   y  -  a  tan.  X 


H-.-icotec.'* 


m.'s^  - 


Tbete  are  all  the  simple  fuactloni  whcea  dif- 
ferentlat  ooefBdentt  the  beginner  is  likely  to  require. 
(In  another  lesson  I  shall  add  the  tew  whiA 
remain.) 

Bat  tha  great  point  remains.  How  are  we  to' 
find  the  differential  coefEcient  ot  complex  f uootiona 
and  funcliont  of  f iinctiooa  f     Hare  I  wish  to  lay 

iwn  (ha  rules  in  an  eai^T-remBmbered  way,  with- 

it  giving  the  proof ;  the  reader  can  stad;  Uie 
latter  at  a  later  stage. 

Here,  thm,  an  two  mice,  which  include  all  tha 
cases.  Let  not  Uie  reader  be  alarmed  at  tha  long 
words;  tha  illottntions  which  ti^ow  will  FipUln 
what  U  meant. 

Fiitt.  It  itltrmim  the  diffirtntial  tvefieimi  </  ■ 
compoiiit  fiinetion  difertmlitli  lath  compmunt 
functim  at  if  tht  rat  Kirt  ccmlaitt,  and  add  Iht 
raulU. 

Secondly,  te  delermine  tht  dig, 
of  a /u«lim  0/ a  /--■^-    ■'*- 
ipacl  to  the  latter,  t  . 
aifrrmtial  eotjteitnt  of  thU  latter  funetioi 

Norn. — It  it  hardly  neoeaaaiy  to  returk  that  if 
tlie  difleroitial  ooemolait   ot   an;    expression    it 
-      •■-  ~  ■    if  of  «  timeB  tha 


determine  the  difertntia}  cofficie 
'  a  funelion  diferenliate  icilk  r: 
■er,  and  mulliply  the  rtnlt  Ay  ti 


see 
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eipiMBon  (a  being  a  oonitant  qoantlty)  is  also 
known,  iMtng  a  tnnei  ai  great. 
To  ulnetrate  the  lint  role,  take  the  following 


Beqnired  the  differential  oosffident  of  a  +  x  —  :fl 
witii  respect  to  x.  Hie  differential  ooeffioient  of  a 
is  0 ;  that  of  « is  1,  that  of  —  «*  is  ~  2«.    Hence— 

If  y««+«-«" 

^  -  1  -  ar. 
dx 

Again,  put 

ff  m  {a  +  X  —  3^  sin.  x. 
Then  the  differential  coefficient  of  ^i  +  «  ~  ^  is 
(1  —  2x)f  uid  the  first  portion  of  the  required  co- 
efficient is  therefore 

(1  —  2x)  sin.  X, 
Again,  the  differential  ooeffioient  of  sin.   x  is 
Qos.  X,     Hence  the  second  part  of  the  required 
ooeffioient  is 

(a  +  a?  —  a;*)  cos.  x. 

We  add  according  to  our  first  role,  and  so  we  ^et 
11^  —  (1  —  2«)  sin.  jp  +  (a  +.  a;  -  a:*)  cos.  x. 

Now,  to  illustrate  the  second  rule,  though  we 
■hall  presently  haye  to  go  back  to  the  first  :— 

Let  y  -  (sin. «)»». 

Here  y  is  a  function  of  sin.  x.  So  that  by  second 
rule  we  treat  sin.  a;  as  if  it  were  the  ouantity  with 
respect  to  which  y  is  to  be  differentiatea.  We  know 
that  if  p  were  equal  to  z",  its  differential  coefficient 
would  be  x^-K  Hence,  in  this  case,  we  have  for 
the  first  Isctor  of  our  coefficient  n  (sin.  a;^'*~^  But 
the  rule  tells  us  we  are  to  multiply  this  by  the 
differential  coefficient  of  sin.  a;~that  is,  by  cos.  x. 
Hence  we  have  finally 

i^  m  n  (sin.  x)*^^  cos.  x, 
dx 

Tske  another  case. 

Let  y  ■  (a«  +  a:^*. 

Here  it  is  a  function  of  (a*  +  x*).  Hence  by  the 
Moond  lule  we  treat  (a'  +  a;';  m  if  it  were  the 

Siuantity  with  respect  to  which  y  is  to  be  dif- 
erentiMed.    If  y  were  equal  to  a;!  we  know  that 
its  differantial    coefficient    would    be    ix-i,    or 

^  .    Hence  the  first  fMtor  of  the  required  co- 


efficient is 


1 


We  are  to  multiply  this 


2  C«^  1-  «■)» 

by  the  differential  coefficient  of  (a"  -t-  a;*}— that  is, 
by  2a;.    lluBefore  we  haye  finally 

<?y  ^         2a:         ^         x 

rfx  ■  (a«  -I-  a;«)»        y/tTV^' 

Tet  one  more  case  of  the  second  rule. 

Let  y 


sm.  X 


I 


We  know  that  if  y  were  equal  to-,  or  x 

X 


"^  its  dif - 
1 


lerential  coefficient    would  be  —  a; -2,  or ^ 

Hence  the  first  factor  of  the  required  coefficient  is 
We  must  multiply  this  by  the  dif- 


(sm.  «)' 

f  erential  coefficient  of  sin.  a;,  that  is  by  cos.  ar.  Thus 

we  get  finally : 

d  it  COS.  X  m 

z^  m  —  7^—4.  •  —  COS.  X  cosec.'  X, 
dx  (sin.  a;)' 

This,  be  it  noticed,  is  one  of  the'results  tabulated 
aboTB.  But  obeerye  specially  that  the  differential 
coefficient  of  the  reciprocal  of  any  quantity  may  be 
shown  in  precisely  the  seme  way  to  be  thereci{>ro- 
eal  squazed  multinlied  by  the  differential  coefficient 
of  the  quantity  taken  negatiyely.    For  example: — 


If     y« 


^y  «  -      1 

dx  (a*  -h  «■)« 


X  2a; 


-2ar 


,      -      ,  («■  +  a:*/ 

And  now  finally  (so  far  as  the  present  lesson  is 

concerned)  let  us  take  a  case  in  which  both  the 

aboye  rules  are  applied. 

T  ^  sin.  X 

Let  y  - 

cos.  X 

By  the  first  rule  we  ^t  at  once  the  first  portion 

of  tne  required  coefficient.    For  treating  cos.  x  as 

a  oonstant  we  take  the  differential  coemdent  of 

irin.  Xf  that  is,  cos.  a;,  and  get  the  first  portion— yiz., 

55*1  or  1. 

COS.  X 

For  the  second  part  we  treat  sin.  a;  as  a  constant, 
and  haye  to  multiply  it  by  the  differential  coefficient 


of  the  other  factor 


1 


00s.  X 


in  the  preceding  case,  this  is — 


By  what  was  shown 
1 


COS.*  jr 


X    —  sm.  T, 


or 


sm.  X 


.    This  multiplied  by  sin.  x  giyes  for  the 


second  portion 


lerantial  coefficient  is 


Hence  the  required  dif- 


1  + 


sm.*  X 

COS.*  X 


coa'a; 


Now  let  the  reader  note  that  by  the  same  method 
we  get  in  any  case  where  one  function  is  diyided 
by  another,  the  following  yalue  for  the  differential 
coefficient : — 

numerator's  dif.  coef .  _numer.  x  denomtr*s  dif.  coef . 
denominator  denominator)* 

that  is 

numr.'s  dif.  co.  x  denom.  — denom.'s  dif.  co.  x  numr. 

(denominator)' 

It  is  well  to  remember  that  this  rule,  usually 
giyen  independentiy,  is  a  case  of  the  application  of 
the  two  nues  giyen  aboye. 

We  haye  now  had  a  good  deal  of  rule-stating  and 
rule-illustrating ;  let  us  begin  to  apply  some  (»  the 
rules  to  a  few  problems  ca  maxima  and  minima. 
Probably  some  readers  who  haye  begun  to  grow 
weary  may  be  induced,  when  they  see  the  yalue  of 
the  rules,  to  master  them  more  thoroughly  than 
they  haye  yet  done. 

A  sphere  has  a  radius,  r.  What  is  the  greatest 
right  cone  which  can  be  inscribed  in  the  sphere  P 

Let  B D  (Fig.  3),  the  height  of  the  cone  ABC, 
be  X,  Then  D  C,  the  radius  of  the  base,  is  a  mean 
proportional  between  B  D  and  D  E.    That  is 

DC-  \/F{2r~^ne)'. 
Hence  the  area  of  the  base 

■■  X  a;  (2r  —  ar), 
and  the  content  of  the  cone 

-  w  a:  (2r  -  a:)  X  4  =  ^  (2r  -  x), 

(I  assume  a  knowledge  on  the  reader's  part  of  the 
relations  between  the  content  and  surface  of  cones, 
cylinders,  spheres,  and  so  on.) 
Now  put  y  for  content  of  cone—that  is  put 

y  «  ^  (2r  -  X), 

aad  find  the  differential  coefficient  of  y  according  to 
the  first  rule.    We  can  write  it  down  at  once,  thus, 

rfy 

dx 


24£  (2r  -X)  -"^ 


(The  reader  will  see  at  once  that  the  two  portions 
of  this  yalue  are  obtained  by  the  first  rule  giyen 
aboye). 

Now  so  long  as  by  increasing  x^  y  increases,  we 
haye  not  a  maTimum  cone.  Hence,  since  the  dif- 
ferential coefficient  expresses  the  rate  of  increase, 

we  must  haye  -J^ 
dx 

or 


0, 


that  is 


or 


^  (2r  -  ar)  -  ^  -  0, 


2jr  (2r  -  ar)  -  a;*. 


4r 


4  r  a:  =  3;r«. 


(i.) 


This  giyes  x  m  Ji-, ,  and  therefore  D  must  be  where 

it  is  shown  in  Fig.  3,  or  DE  must  be  equal  to  twice 
O  D.  The  reader  will  notice  that  (i.)  ia  also  satis- 
fied if  X  B  0.  We  see  that  when  x  «  0,  the  yolume 
of  the  cone  is  also  nought.  This  is  a  minimum,  not 
a  maximum  yalue.  It  is  dearly  quite  as  necessary 
that  the  differential  coefficient  should  yuiish  to  giye 
a  minimum*  as  to  giye  a  maximum.  In  all  cases 
like  the  present,  and,  indeed,  in  nearly  all  the  most 
useful  simple  applications  of  the  calculus,  the  con- 
ditions of  uie  problem  itself  show  us  when  we  haye 
a  maximnm  or  a  minimum.  There  are  rules  for 
analytically  determining  this;  but  I  shall  not 
trouble  the  reader  with  uem.  He  sees  in  this  case 
that  the  content  of  the  cone  starts  from  0  when  the 
height  is  0,  to  0  again  when  the  height  is  2  r ;  hence 
at  some  ps^  of  the  passage  from  0  to  0  the  cone 
must  haye  a  maximum  yalue ;  and  the  aboye  pro- 
cess shows  him  (what  he  could  not  readily  find  by 
any  other)  that  the  cone  has  its  maximnm  yalue 
when  shaped  as  in  Fig.  3. 

Let  us  now  take  a  case  wh»e  we  want  to  find  a 
minimum  yalue. 

A  person  is  in  a  boat,  B  (Fig.  4)  three  mfles  from 
the  nearest  point  A.  of  a  straight  shore-line,  C  B. 
He  wishes  to  reach  £,  a  point  fiye  miles  from  A,  as 
quickly  as  possible.  He  can  walk  fiye  miles  an 
hour,  but  only  row  four  miles  an  hour.  Where 
must  he  land  P 

Suppose  F  is  the  point  where  he  should  land,  and 
call  A  F  ar.    Then  B  A  is  perpendicular  to  G  D. 

And  BF  -  y'BA*  -r  a:*  -  ^9  r  x\ 

Hence  time  taken  in  trayersing  BF  is  V^  *-  •*" 

4 
Again  FE  =  5  -  a;, 

and  time  taken  in  trayersing  F  E  is  _7-''- 

5 
Thus  if  y  s  total  time  occupied  in  reaching  E, 
we  haye  

Now,  foUowing  the  two  rules  we  haye  aboye,  we 
get  readily, 

d£  ^         X        _  1^ 

Tlus  expresses  the  rate  at  which  the  time  in 


av  F  is  moyed  away  from  A.  One  can  see  tiiat  whn 

X  is  yery  small  the  yalue  of  ^  is  negatiye,  noe 

ax 

a  negatiye  increase  is  decrease.    This  ihowi  thst 

our  man  will  get  to  F  more  quickly  by  Isading 

to  the  right  of  A  (dose  by)  than  actnally  st  A. 

And  as  long  as  -^  continues  negatiye  this  shatea- 
ax 

ing  continues.    But  as  x  increases,  we  reach  at  Issi  a 

yalue  lor  which  ^  ceases  to  be  negatiye  aad  be- 

dx 

comes  positiye,  passing  through  the  yalue  nought. 
When  X  has  that  yalue,  the  shortening  hss  reacnfld 
its  utmost ;  so  that  to  obtain  the  maximum  we  re- 
quire, we  haye  only  to  solye  the  equation, 

—£=-4-0. 

4  v^9  -f-  af       o 

or,  6x  -  4i/9  -♦-  «■, 
i.e.,  26  a;*  «  16  (9  +  «■  -  1) 
«  144  +  16**. 
This  giyes  9  jb*  «  144 

3;r  B    12 

X    am        4. 

So  that  our  trayeller  must  land  four  miles  frcm  ▲, 
or  one  mile  from  F. 
We  see  that  whether  for  a  maximum  ornuninm 

we  must  equate  -=^  to  aero.    The  question  itnlf 

ax 

will  diow  whether  a  maximum  or  minimom  eziita 

for  the  deduced  yalue  of  x. 

One  more  example  will  dose  the  present  Ission. 

The  cantain  of  a  racing  boat  has  a  yaoanof  in  hii 
crew,  ana  is  desirous  of  so  filling  it  a»  to  counter- 
poise the  boat  as  much  as  possible  on  the  sideofUie 
newcomer.  Thebreadthof  the  thwart  to  be  ilUsd 
is  2ft.;  assuming  a  man*s  weight  to  be  proportioosl 
to  the  space  he  occupies  on  the  thwart,  and  tiist  s 
man  wm>  would  occuny  but  half  the  thwart  wogb 
six  stone,  what  would  be  the  best  weight  for  ns 
new  oarsman  P 

Let  A  0,  Fig.  5,  represent  the  width  of  the 
thwart,  A  M  that  of  the  rower.  Let  AM  «  2j;, » 
that  the  man's  centre  of  grayity  is  oyer  G,  whsra 
GA  B  |AH-«. 

Then  the  man's  weight  is  proportional  to  the 
cube  of  X,  and  may  be  represented  oy  m  a^.  (The 
m  will  not  trouble  us.)  And  the  moment  y  of  the 
man's  weight  around  the  centre  line  of  the  bost'i 
length  is 

-  ma^  X  GB, 
y»  ma;*(l  -  ar).    SinoeAB«lft. 


or 


Hence,  following  first  rule  giyen  aboyci 

^  -  3ma^(l  -  jr)  -m:ifl. 
dx 

We  must  equate  this  to  zero,  giying 


3m«»(l  -  x)  -  ma:*, 

or 

3(l-a;)-l 

3z  -  2 

or 

2x  «|. 

This  must  be  the  amount  of  thwart  oocupisdlij 
the  oarsman  if  his  weight  is  to  be  most  enectirs. 
Since  a  man  occupying  a  width  of  Ift  of  thwtri 
would  weigh  six  stone,  our  oarsman  should  wei^ 


or. 


6  X    J)» 
i.e.  14Bt.  3ilb. 


SUOOSSTIOnS   IN   PHOTOGAAPET/ 

THE  Add  of  photography  has  been  enormcw^ 
enlarged  by  the  perfection  of  the  diflosm 
methods   of  artificial  ulununation.    An   entiraly 


Fio.  1.— Simple  FEssh  Light 

different  class  of  subjects  is  rendered 
persons  whoee  bosinees  monopolises 


*  B7  Gso.  IL  HoPKivs,  bx  the  Acwn 
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Kght  •!«  fiiniiih«d  opportoaitiet  for  tbegratifloa- 
boa  of  photographic  tastes,  provided  their  amhitioo 
doM  sot  laad  them  to  a  desire  to  '*  take  all  out  of 
deon'*  at  night. 

Id  timaa  put,  soma  fault  haa  bean  found  with 
iliih«]i^t  piotorea  on  aooount  of  the  audoiu  ex- 


FtQ.  2.— The  Flash. 

pMdon  of  the  sabject  caused  by  the  expected 
nploBon  of  the  powder,  or  the  closed  eyea  which 
m  ehanoteriitie  of  nioturea  seoored  by  ^Mhlighta 
thit  aia  not  psactioaUT  inatantanaoiu. 

It  foDowB  that  a  flash  light  must  do  ita  work 
"qviokar  than  a  wink,"  andthat  it  must  beignited 
lyioiiie  device  other  than  a  fase  or  strip  of  paper, 
mor  of  which  gives  warning  and  thos  pnta  the 


/^  ■.  -.  ^.  ^«''.  w-^lt^^ 


Fio.  3.— Inexpensive  Tray. 

ntjeot  on  guard.  Flaah-light  lamps  are  nn- 
doobtedly  flood ;  bat,  so  far  as  the  writer  is  aware, 
fberm  afi  limited  in  certain  ways.    In  the  first 

ts  it  is  necoasary  to.oompresa  a  bnlb  to  force  air 
ngh  a  greater  or  lesa  length  of  tube.  This 
nq;iiireB  some  effort  on  the  part  of  the  operator,  and 
pBUtioally  prolubtta  him  from  inclumng  himself 
iDoog  his  subjects.    If  he  does  attempt  to.do  this, 


Fie.  4.— Plate  Back. 

tts  rdiiber  tube  leading  from  the  bolb  to  the  lamp 
■yaecasmifly  form  an  unsightly  addition  to  the 
petes:  and,  forthermore.  the  tabe is  limited  aa  to 
WHBgth,  on  aoooont  of  the  air  friction,  which  so 


reduces  the  blast  in  a  tube  of  considerable  length  as 
to  entirely  defeat  the  operation  of  the  light. 

After  enumerating  these  objections  to  theordinary 
flash-light  lamp,  it  is  perhaps  tomsciessary  to  allude 
to  the  matter  of  expense.  However,  the  lamps  range 
in  price  from  l*60dol.  upwarda. 

in  Figs.  1  and  2  is  shown  flash-Ught  apparatus, 
the  cost  of  which  is  practically  nothing,  as  the 
needed  materials  may  be  purchased  for  a  few  cents, 
and  the  labour  involved  is  a  matter  of  only  a  few 
minutes.  A  description  is  hardly  necessary;  tbe 
ennavings  tell  the  whole  storv. 

Two  loops  soldered  to  the  bottom  of  a  small  tin 
pan  receive  a  wire,  which  is  bent  at  one  end,  form- 
mg  a  spiral,  into  which  is  inserted  a  little  roll  of 
asbestoa.  A  flsh-line  sinker  is  placed  on  the  wire 
previous  to  bending,  and  near  the  pan  the  wire  is 
cent  to  form  a  shoulder,  which  holds  the  wire  in  a 
stable  position  when  raised,  as  shown  in  Via,  1.  The 
other  extremity  of  the  wire  is  bent  at  nearly  a  right 
angle  and  formed  into  a  loop,  then  retnmea  to  form 
a  praeticaUy  T-shaped  arm  with  an  <men  eye  at  its 
exbemity.  A  stout  black  thread  of  sumoient  length 
to  reach  as  far  as  may  be  required  is  tied  in  the 
loop. 

At  the  point  in  the  surface  of  the  pan  where  the 
asbestos  strikes  when  pulled  over,  a  shallow  cavity 
is  formed  by  burnishing  the  tin  with  a  rounded  in- 
strument like  a  tool  handle,  the  tin  b^g  placed 
over  a  cup.  a  box  cover,  or  something  of  that  kind, 
which  will  support  the  metal  around  the  cavity 
during  the  operation  of  burnishing. 

The  pan  ii  secured  to  a  heavy  wooden  block  or  to 
anv  flxed  support  by  means  of  two  or  three  tacks 
driven  throusn  its  nm.  One  or  two  boxes  of  BUtz- 
pulver  should  be  placed  in  the  cavity  in  the  tin ;  a 
few  drops  of  alcohol  are  poured  on  the  asbestos ; 
the  apparatus  is  placed  on  a  step-ladder  or  other 
high  support,  which  is  located  at  the  side  of  the 
camera  in  suoh  a  position  as  to  prevent  the  light  of 
the  flash  from  entering  the  camera  tube.    A  large 
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piece  of  white  paper  is  suspended  at  the  back  of  the 
apparatus^  ana  nom  18  to  24in.  distant.  If  the 
operator  is  not  included  among  the  subjects,  the 
black  thread  ia  simply  connected  with  the  lower 
loop,  so  that  a  reanmd  pull  of  the  thread  will  tflt 
the  wire  arm  forward.  If  the  operator  desires  to 
include  himself  in  the  picture,  the  thread  is  slipped 
into  the  eye  at  the  end  of  the  wire,  so  that  pujlisg 
the  thread  from  the  ^nt  will  tilt  the  wire  arm  for- 
ward. Now,  everything  being  ready,  the  alo(>hoI  is 
lit,  the  operator  takes  his  position,  pulls  the  thread, 
and  the  tning  is  done. 

When  the  subjects  are  so  posed  with  reference  to 
the  source  of  light  as  to  produce  undesirable  dark 
shadows,  this  trouble  may  be  avoided  by  arranging 
newapaiMrs  so  as  to  reflect  more  or  less  light  on  the 
shaded  side. 

To  secure  good  flash-light  pictures,  two  things  in 
addition  to  a  good  instrument  are  required :  one  is 
an  instantaneous  b*ght  of  sufficient  mtensity,  the 
other  is  an  instantaneous  plato  of  the  kind  known 
aa  isochromatic  or  orthochromatic. 

Among  the  items  of  expense  in  the  list  of  the 
amateur  photographer's  supplies  will  be  found 
teays  for  developing,  flxing,  intensiffing,  toning, 
&C.,  and  the  temptation  is  often  great  to  make  one 
or  two  trays  answer  all  purposes ;  but  modem 
photography  forbids  the  double  use  of  trays,  so  that 
the  operator  must  either  purchase  or  make  teays  for 
himsdf .  In  Fig.  8  is  seen,  in  the  upper  flffure,  a 
pasteboard  blank,  whidi,  when  creased  as  indicated 
by  the  dotted  lines,  bent  up  and  fastened  at  the 
comers  by  pieoea  of  cloth  glued  inside  and  outside 
as  shown^  rorms  a  foundation  for  a  serviceable  tray. 
All  that  IS  required  to  complete  the  job  ia  to  fill  the 
porea  of  the  pasteboard  ana  doth  with  paraffin. 

Tliere  are  two  ways  of  doing  this.  One  is  to  dip 
the  tray  into  paraffin  melted  in  a  pan  of  suiteble 
size ;  the  other  way  ia  tomelt  the  paraffin  by  means 
oi  a  hot  iron,  and  allow  it  to  drop  on  the  paste- 
board, afterwards  spreading  it  with  the  hot  iron. 
In  eitaer  case  a  liberal  supply  of  paraffin  should  be 
left  in  the  comers.  Paraffin  candles  will  furnish 
the  material  for  saturating  the  tray  when  parsffia 
in  bulk  is  not  available. 


In  Fi^.  4  is  represented  a  simple,  easily  made^ 
and  efficient  nesat^e  rack.  It  cooiiBta  of  thin  wire 
framek  pivoted  to  the  base-board,  and  provided 
with  corrugations  for  receiving  the  edges  of  the 
platee. 

In  Fig.  6  is  shown  a  method  of  dark-room  illu- 
mination,  which  permite  of  examining  the  negative 
thoroughly  during  the  process  of  development 
without  unduly  exposing  the  plate.  It  oonsista  of 
a  two-candle  power  incandescent  lamp  attached  to 
a  handle,  and  mdosed  by  a  hemispherical  reflector 
closed  at  the  front  with  a  disc  of  dark-ruby  glass. 
The  lamp  is  held  near  the  plato.  AU  of  the  light  ia 
thrown  downwud,  so  that  the  eyes  receive  only  the 
light  reflected  from  the  plate.  Furthermore,  only  a 
small  section  of  the  plate  is  exposed  to  the  light  at 
any  time.  When  tne  lamp  is  not  in  use  in  the 
manner  described,  it  ia  either  laid  face  down  on  the 
toble,  or  suspended  so  as  to  light  the  dark  room. 


THE  PHYSIOLOOT  OF  TEARS/ 

No  object  has  yielded  more  poetry  than  that  of 
tears.  The  stetement  often  made  that  insane 
persons  do  not  shed  tears  is  not  all  true,  but  there  is 
some  truth  in  it.  I  have  seen  the  insane  weeping, 
but  I  must  admit  that  on  visiting  the  wards  of  great 
asylums  there  is  a  remarkable  absence  of  weeping 
in  comparison  with  the  noise,  irritetion,  and 
wandenng  of  intellect  itmi  is  forced  on  the  atten- 
tion. Also  I  have  known  a  sane  person  who  became 
insane,  owing  to  a  great  calamity  of  grief,  over- 
whelmed wi&  weeping  while  the  sanity  remained, 
but  pcorfeotly  and  posistently  tearless  when  the 
insanity  was  manifested,  a  result  that  may  appear 
natural  when  the  physiology  of  weeping  is  properly 
understood. 

Tears  are  the  result  of  a  nervous  storm  in  the 
central  nervous  system,  under  which  there  is  such  a 
change  in  the  vascular  terminals  of  the  tear-secret- 
ing glands  that  excretion  of  water  from  the  glands 
is  profuse.  Some  excretion  is  always  in  process 
in  order  that  the  surface  of  the  eye  may  be  laved 
and  cleared  of  foreign  matters  which  may  come  in 
contact  with  it;  but  the  controlling  centre  is  at  a 
distance.  As  the  muscular  power  that  extends  or 
flexes  a  flnger  is  at  a  distance  from  the  part  moved, 
so  the  excitement  to  tears  ia  from  an  imtetion 
in  a  distant  nervous  centre,  and  is  removed  when 
the  nervous  centro  is  eitiier  soothed  or  exhausted. 
The  persons  who  weep  say  that  tears  afford  relief. 
Nothing  is  moro  perfectly  tme.  nothing  more  dear 
when  tne  facte  aro  understooa.  The  reli^  comea, 
not  from  the  mero  escape  of  tears,  which  is  only  a 

Smptom,  but  from  the  cessation  of  the  storm  in 
e  nervous  diain.  If  the  storm  be  calmed  by 
soothing  measures,  as  when  we  soothe  a  duld  that 
is  weepmg  from  fear,  annojanoe,  or  injury,  we 
quiet  the  nervous  centres,  upon  which  the  effect 
ceases.  In  children  the  soothing  method  succeeds, 
and  sometimes  it  succeeds  in  Multe,  although  in 
adulte  the  cessation  of  tears  is  more  commonly  due 
to  actual  exhaustion  following  a  period  of  nervous 
activity.  In  grief,  the  afflicteid  weep  until  they  can 
weep  no  more;  then  they  become  calm,  or,  like 
chiloren,  cry  themsdvea  to  sleep.  Thus  tears  indi- 
cate relief,  and  that  the  nervous  system  has  fallen 
into  the  repose  of  weariness.  Persons  subjected  to 
many  and  repeated  griefs  shed  in  time  fewer  tears, 
and  the  aged  compared  with  the  younger  are  almost 
tearless.  The  poor  insane  patient  who  ceases  to 
weep  becomes  griefless;  unaer  the  continued  ex- 
citement the  grief  centra  fails  or  dies.  If  this  were 
not  the  case  tears  would  flow  in  such  a  person  so 
long  as  life  lasted.  Tears  have  their  value  in  the 
life  of  mankind ;  they  are  of  value  not  as  tears, 
although  their  actual  flow  gives  relief,  but  as  signs 
that  £e  grief  centrea  are  being  relieved  of  their 
sensibility,  and  that  the  nervous  organisation  ia 
being  fitted  to  bear  up  against  sorrow. 

Bespecting  the  nervous  exdtation  which  calls 
forth  tean^I  have  noticed  how  little  it  is  due  to 
physical  pain.  It  is  called  forth  by  fear,  by  enxiehr, 
by  affection,  by  grief,  but  not  even  by  pain  extend- 
ing to  agony.  In  the  days  precedmg  thp  use  of 
aDOostheacs  I  have  seen  patiente  who  wero  under- 
going surgical  operations  faint ;  I  have  heard  them 
cry  out  and  scream  until  they  made  the  bystandea 
sick  and  pale,  but  they  rardy,  if  ever,  shed  teara. 
The  parturient  woman  in  the  acme  of  her  '*  great 
pain  and  peril "  may  suffer  the  extremeat  physical 
agony,  under  which  ner  cries  aro  pierdng,  but  she 
rardy  sheds  teara.  Indeed.  I  never  recollect  seeing 
the  moat  nervoii^  of  her  class,  under  soch  drcum- 
stances,  shedding  a  tear.  Strangely,  however, 
daring  the  sleep  induced  by  an  ansesthetic  like 
chloroform  or  ether,  I  have  seen  profuse  tears,  not 
from  suffering,  but  from  some  emotional  dream 
induced  by  the  narcotic. 

A  very  dieht  emotional  disturbance  will  induce 
the  nervous  irritetion  leading  to  tears  in  lusceptible 
subjecte,  and  this  although  the  catastrophe  has 
nothing  to  do,  intrinsically,  with  the  person  affected. 
Hence  the  commotion  of  tears  conjured  up  in  a  play. 
Hamlet,  it  will  be  remembered,  seizes  aptly  this 

*  Extracted  firom  an  axtide  in  the  AacUpiad  by  Dc 
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point  wlien  the  player  weeps.  *  *  WhaVs  Hecuba  to 
Aim,  or  he  to  Hecuba?"  Of  oourse  nothing,  yet 
the  player  weeps,  and  maybe  the  audience  w^eepc 
with  the  player.  By  art  another  remembrance  may 
be  used  to  call  forth  tears  on  the  proper  occasion. 
A,  well-known  player  was  asked  how  he  managed  to 
weep  when  he  willed.  He  replied,  ''I  call  up  the 
remembrance  of  my  dear  father,  who  is  dead.*'  On 
the  other  band,  anything  that  produces  diversion  of 
mind,  when  the  disturbance  is  not  severe,  may  keep 
back  the  outbreak.  John  Hunter  tells  us  that  once 
when  he  went  to  the  pla^r  to  see  Mrs.  Siddons  per- 
form, in  a  moving  exposition  of  her  great  ^wers, 
he  could  not  join  the  rest  of  the  house  in  thor  tears 
''because  he  had  forgotten  his  pocket-handker- 
chief'*; aud  a  friend  of  my  own,  an  emotional 
man,  told  me  that  at  a  funeral,  where  he  expected 
to  be  overwhelmed  with  tears,  he  was  completelv 
decked  by  an  absurd  reading  which  the  pazisn 
clerk  gave  to  a  sentence  of  the  service.  In  these 
facts  there  is  nothing  inoomj^tible.  because  the 
more  intense  the  nervous  vibrations  the  more  easy 
is  the  diversion  of  impulse  Aram  one  centre  to 
another. 

As  a  rule,  the  escape,  and  free  escape,  of  tears, 
reHeves  the  heart,  and  saves  the  body  from  the 
shock  of  grief.  Tears  are  the  natural  outlets  of 
emotional  tension.  But  there  are  exceptions  to 
this  rule,  and  I  have  more  than  once  seen  uncon- 
trollable weeping  followed  bv  serious  systemic  dis- 
turbance, affecting  principally  the  heazt  and  circu- 
lation. I  have  Imown  intemittoncy  of  the  heart 
induced  in  this  way,  and  assume  the  most  serious 
character. 

Change  of  scene,  mental  diversion,  and  outdoor 
life  are  the  best  remedies  for  the  tearful,  but  an 
opiate  judiciously  prescribed  is  often  the  sovereign 
remedy.  Other  narcotics  are  injurious.  Alcohol, 
so  often  resorted  to,  is  fearfully  injurious.  It  dis- 
turbs and  unbalances  the  nervous  system,  keeps  una 
maudlin  and  pitiful  sentimentality,  and  sustams  tne 
evO.  Alcohol  is  the  mother  of  sorrow.  There  are 
other  narcotics  which  are  similar  in  effect,  noUbly 
ehloral ;  but  an  opiate  given  at  night-time,  under 
necessity,  not  only  soothes,  but  controls,  and  when 
pescritled  so  that  the  use  of  it  shall  not  pass  into 
habit,  is  a  divine  remedy. 

It  is  one  of  the  most  curious  of  natural  phenomena 
that  mere  imagination  can  excite  the  nervoxis 
system  into  the  production  of  tears,  without  an^ 
external  aid  or  reflex.  The  readers  of  a  pathetic 
chapter  of  a  fiction  may  weep  over  the  pages  with- 
out wouder,  because  the  cause  of  tears  has  been 
raised  before  the  mind  ;  but  is  it  not  strange  that 
the  writer  who  made  the  fiction  may  be  enforced  to 
weep  over  it,  and  cannot,  in  fact,  expect  anyone 
else  to  weep  over  it  unless  ne  is  himself  affectea  by 
the  picture  he  has  drawn  ?  Such  facto  place  mind  or 
the  Immaterial  essence  of  humanity  over  and  above, 
and  over  and  preceding,  our  material  nature  and 
all  Ito  functions.  They  lead  us  to  the  susnicion  that 
we  might  exist,  think,  and  feel,  without  uiis  mortal 
coil  at  all ;  or,  as  if,  at  best,  tne  mortal  coil  were 
aothing  more  than  an  instrument,  doing  the  bidding 
of  the  egOf  dumsfly  or  refinedly,  according  to  its 
form,  and  no  more  ^  as  if  there  znight  be  material 
forms  of  finer  build ;  angelic  forms,  as  the  old 
books  have  it,  amongst  whom  tears  are  unknown. 

I  have  often  wondered  whether  the  lower  animals 
shed  tears  as  men  and  women  and  children  do  ?  It 
is  in  the  order  of  physiolo^  to  suppose  that  every 
animal  that  secreteis  a  fluid  for  the  laving  of  the  fore 
part  of  the  eyeball  might,  under  emotion,  throw  out 
an  excess  of  secretion,  and  shed  tears ;  and  I  have 
often  heard  sympathetic  people  and  children  say  of 
animals  they  were  fond  of,  that  such  animals  wept 
on  the  loss  of  those  to  whom  they  were  attached, 
on  deprivation  of  some  pleasure,  or  on  receipt  of 
punishment.  This  statement  is  made  most  fre- 
quently in  regard  to  dogs,  but  I  could  never,  in  my 
own  observation,  arrive  at  evidence  sufficient  to 
oonfirm  it.  Animals  cry,  men  weep,  would  be  my 
interpretotion  of  the  argument ;  and  well  it  is  so, 
for  if  animals  wept  at  the  harsh  treatment  they 
are  subjected  to  by  nature,  as  well  as  man,  there 
would  soon  be  none  to  weep.  That  some  of  them 
have  emotions  and  momente  of  sorrow  cannot  be 
doubted ;  but  they  have  no  continued  memorv  of 
the  emotion— no  recurring  j)ictures  that  reoidl  it. 
They  forget  even  their  offspring  after  the  briefest 
periods,  and  they  do  not  weep  from  physical  pain. 
The  picture  of  the  tear  in  the  eye  of  the  hunted 
deer  is  pathetic,  and  by  the  reflex  may  make  some 
weep.  But  the  tear  is  the  sweat  of  fatigue,  not 
the  sign  of  emotion. 

As  tears  are  secreted  by  glands  which  He  between 
their  nervous  centre  and  the  mucous  surface  of  the 
eyeball ;  as  they  have  two  functions  or  dutiee — one 
the  function  of  relieving  nervous  tension,  the  other 
of  laving  the  eyeball — so  these  functions  may  be 
called  into  overaction  by  internal  nervous  impulses 
or  vibrations,  and  by  external  excitetions  or  what 
are  sometimes  called  reflex  actions.  The  first  is 
seen  in  the  act  of  weeping  under  emotion,  the 
vilxration  sUrting  in  the  nervous  centres,  and 
extending  to  the  gland  from  behind,  urging  it  to 
action ;  the  second  is  seen  in  the  act  of  shedding 
tears  from  direct  irritetion  of  the  mucous  surface  of 
the  eyeball,  as  when  an  irriteting  substance  *'  gets 


into  the  eye,"  and  the  vibration  extends  from  the 
mucous  surface  back  to  the  gland,  exciting  it  to 
action-  and  causing  emotionless  tears.  In  these 
ways  tears  afford  a  good  iUnstcation  of  the  mode  in 
whidi  the  neryous  nhtm  are  oupabLe  of  oonveving 
to  a  secreting  ors(an  exciting  impulses  from  both 
sideB  of  a  gland  lying  in  their  course,  and  having  in 
connection  with  it  imerent  and  efferent  communi- 
cations. In  both  cases  the  exdting  impulse  is  a 
vibration :  and  as  when  the  impulse  sete  rorth  from 
a  mere  external  irritetion,  as  from  a  particle  of  dust 
on  the  conjunctiva,  ^e  effect  is  in  lae  truest  sense 
medhaniesl,  so,  probably,  in  the  case  of  the  emo- 
tional irritation,  which  calls  forth  tears,  the  process 
is  as  purely  mechanical. 

In  the  human  animal  tears  are  most  easQy 
wrought  where  the  sympathetic  nervous  system  is 
most  developed  and  most  impressionable,  and  when 
the  three  great  emotions— fear,  grief,  and  joy-— are 
most  active.  Hence  women  are  genersuly  more  given 
to  teaxB  than  men,  and  undm  the  peculiar  stete 
called  hysteria,  in  which  the  nervous  system  is  at 
highest  tension,  axe  often  seen  moved  to  teans  by 
the  three  emotions,  in  turn,  during  one  paroxysm. 

It  has  been  a  matter  for  discussion  why  tesn  are 
always  being  secreted  in  health  for  the  lubrication 
and  laving  of  the  eyebalL  That  this  constant  pro- 
cess is  active  is  shown  by  the  copious  loss  of  tears 
over  the  cheek  whenever  the  lachrymal  duct,  by 
which  the  secretion  is  naturally  borne  away  from 
the  conjunctival  surface  to  the  nasal  cavity,  and  so 
to  the  throat,  is  closed  up.  But  what  keeps  up  the 
secretion?  I  suspect  the  small  trace  of  saline 
substance  that  is  present  in  the  tears  is  the  cause. 
The  salt  keeps  up  just  a  sufficient  irritetion  to  give 
an  impulse  back  to  the  gland,  a  reflex,  sufficient  to 
sustain  the  necessary  function.  During  sleep,  when 
the  eyes  are  dosed,  and  there  is  little  evaporation 
from  the  conjunctival  surface,  this  irritetion  will  be 
subdued,  and  tears  will  cease  like  other  functions. 
So  sleep  cures  tears,  as  it  **  knito  up  the  ravelled 
sleeve  of  care." 
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Tke  best  illustrated  catalogue  of  con  juringtricks 
we  have  seen  this  season  is  that  issued  by  W.  and 
F.  Hamley,  of  231.  Hiffh  Holbom,  W.G.  A  vast 
number  of  elegant  and  ingenious  apparatus  are 
figured  and  described,  and  the  amateur  and  pro- 
fessional will  alike  find  the  list  indispensable. 

PATtTJAvmrrABY  notice  has  been  given  by  a  new 
and  independent  company  of  its  intention  to  promote 
a  Bill  in  the  neort  session  of  Parliament  for  powers 
to  construct  an  electrical  underground  railway, 
commendngby  a  junction  with  the  Ghreat  Northern 
Railway  at  Finsbury  Park,  and  terminating  in  the 
City  about  the  centre  of  Finsbury -pavement. 
Powers  will  also  be  sought  to  run  into  and  use  the 
Finsbury  Park  Station  of  the  Great  Northern  BaQ- 
way  Company. 

KewFlaid  for  Natural  History  and  Kioro- 
■oope  Work. — Mr.  A.  Haly,  of  the  Oolombo 
Museum,  has  been  experimenting  with  oarbolicised 
cocoanut  oil  as  a  preservative.  His  experience,  he 
stetss,  seems  to  show  (it  does  not  do  to  speak  too 
oonfidently  in  a  climate  like  that  of  Ceylon)  t^t 
it  is  one  of  the  most  perfect  preservatives  known, 
both  for  form  and  colour.  -Cocoanut  oil  and  carbolic 
acid  freely  mix  in  all  proportions.  The  mixtures  at 
present  under  trial  are  oil  raised  to  the  speeific 
gravity  of  l(f  and  29^  below  proof  spirit  by  the 
addition  of  add.  While  the  gum  and  glycerine 
process  is  absolutely  useless  for  any  animals  except 
certain  families  of  fish,  this  mixture  is  good  for 
every  kind  of  vertebrate.  The  most  delicate  frogs 
are  quite  uninjured  by  it.  and  snakes  undergo  no 
change.  The  delicate  pium-like  bloom  on  the 
geckoes,  the  fugitive  reddish  tint  on  such  snakes  as 
Alabea  humberti,  are  beautifully  preserved  by  it 
Another  most  important  use  is  m  the  preservation 
of  Itf  ge  fish  skins,  which  can  be  packed  away  in  it 
for  an  indefinite  period,  and  mounted  when  wanted. 
These  skins  do  not  require  varnishing,  neither  do 
they  turn  brown ;  but,  although,  of  course,  they 
do  not  preserve  their  sheen  like  fish  in  the 
oil  itself,  they  always  maintain  a  silvery  and 
natural  appearance,  quite  different  from  that  of 
ordinary  museum  specimens.  Spedes  prepared  in 
this  way  would  form  a  most  effective  exhibition. 
It  appears,  also,  to  be  a  most  excellent  preservative 
for  Crustacea  and  the  higher  orders  of  arachnids, 
and  also  for  centipedes ;  but  it  has  proved  a  failure 
for  marine  invertebrates  in  general.  Ito  abso- 
lutely unevaporable  nature  makss  it  invaluable  in  a 
tropical  climate,  quite  apart  from  ito  other  qualities. 
The  add  also  enables  cocoanut  oil  and  turpentine  to 
be  mixed  tcttether,  forming  a  splendid  nucrosoopic 
fluid,  in  which  objecto  may  be  allowed  to  sos^ 
without  any  previous  preparation,  and  in  which 
they  become  very  transparent.  A  minute  species 
of  crustacean,  of  the  order  Copepoda,  and  the  leg 
of  a  fly,  simply  laid  on  a  slide  in  a  drop  of  this  fluid, 
and  covered  with  an  ordinary  covering  glass,  iHth- 
OHt  any  ceil  being  made  or  cement  employed,  have 
lain  on  Mr.  Haly^s  table  unaltersd  for  ten  months. 
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THE  position '  of  Wolfs  oomet  on  Ohrisfcoui 
day,  at  Berlin  midnight,  will  be  H.A 
4h.  lim.  338.,  S.  Deo.  W*  41-1';  brightnoi 
4*35,  aa  compared  with  unity  at  time  of  ze- 
discovery. 

From  the  observationB  of  Prof.  Tacduai, 
carried  on  at  the  Observatory  of  the  Bomsn 
College  during  July  to  September,  it  appeaii 
that  solar  activity  oondderably  increased  above 
that  witnessed  during  the  preceding  quarter,  the 
number  of  prominences  recorded  being  mack 
greater.  The  minimum  of  faculse  was  coincident 
with  a  maximum  of  spote. 

The  death  is  announced  of  Sir  Andrew  CroaUs 
Bamsay,  LL.D.,  F.R.S.,  for  many  years  director- 
general  of  the  G^logical  Survey  of  (hsst 
Britain,  to  which  poet  he  was  appointed  in  1845. 
He  retired  in  1881,  and  reoelvQa  the  honour  d 
knighthood.  Sir  Andrew  was  the  aathor  d 
several  important  papers  on  geological  subjects^ 
most  of  which  have  been  translatea  into  Gmsn 
and  Italian.  As  the  chief  study  of  the  depsttsd 
geologist  was  glacial  phenomena,  he  was  known 
to  studente  mainly  by  his  work  on  "  The  Phynosl 
Geology  and  Geography  of  Great  Britain."  Fnl 
Bamsay  was  bom  in  Glasgow  in  1814,  end  re- 
tired, from  declining  health,  to  Beaumazis  abod 
ten  years  ago. 

The  eminent  Belgian  chemiat  Prof.  Stas  died  oa 
Monday,  aged  78.  He  had  the  honour  of  recdvioy 
one  of  the  medahi  of  the  Royal  Society  fbrbS 
researches  into  atomic  weights,  and  was  weQ 
known  as  a  learned  toxicologiat. 

Another  of  the  original  railway^  men  of  tbii 
country  has  joined  the  majority,  in  the  persoa 
of  Mr.  Hichard  B.  Grantham,  M.I.C.K,  who 
was  bom  in  1 805.  He  worked  in  early  life  under 
his  father,  Mr.  John  Grantham,  but  subsequently 
became  reddent  engineer  under  Brand  on 
various  parte  of  the  Great  Western  Railway.  1^ 
later  years  he  devoted  his  attentionmainly  to  ism- 
tary  engineering  and  land  drainage,  and  m  1876  he 
reclaimed  Brading  Harbour  (I.  W. )  He  was  one 
of  the  Senior  Fellows  of  the  Geolo^oal  Sodety, 
and  up  to  within  a  few  weeks  of  his  death  took 
an  active  part  in  his  profesdonal  work. 

Another  of  the  Great  Western  engineers  who 
worked  under  Brunei  died  the  other  day  si  sa 
advanced  age.  Mr.  John  Taylor,  of  late  yeszi 
well  known  as  engineer  to  several  water  com" 
panics,  was  bom  in  Sunderland,  and  in  1836  wsi 
in  charge  of  a  section  of  the  works  of  the  Great 
Westem  Railway,  but  left  railway  for  water 
work.  Up  to  hist  year  he  waa  consolting  en- 
gineer of  we  New  JEUver  Company. 

The  following  arrangements  have  been  made 
at  the  Royal  Institution  for  the  lectures  bdore 
Easter:— Prof.  John  G.  McKendrick,  ox 
Christmas  lectures  to  juveniles,  on  "Ufeia 
Motion,  or  the  Animal  Machine  " ;  Prof.  Vi(t« 
Horsley,  twelve  lectures  on  <•  The  Struotore  and 
Functions  of  the  Nervous  System — ^the  Brdn  " ; 
Mr.  A.  8.  Murray,  three  lectures  on  "Some 
Aspecte  of  Greek  Sculpture  in  Relief " ;  Pro'- 
E.  Ray  Lankester,  three  lectures  on  "Some 
Recent  Biological  Discoveries";  Prof.  W.  P. 
Ker,  three  lectures  on  *  *  The  Progress  of  Romance 
in  the  Middle  Ages";  Dr.  B.  Arthur  White, 
legge,  three  lectures  on  "Epidemic  Waves"; 
Prof.  J.  A.  Flenung,  three  lectures  on  "  The  In- 
duction Coil  and  Transformer  "  ;  the  Right  Hon- 
Lord  Rayldgh,  six  lectures  on  « Matter:  at 
Rest  and  in  Motion  "  ;  Prof.  J.  F.  Bridge,  three 
lectures  on  **  Dramatic  Mudo,  from  Shakespsare 
to  Dryden— the  Play,  the  Masque,  and  the  Opera 
—with  illustrations."  The  Friday  evening 
meetings  will  begin  on  January  22nd,  ^^'^ J} 
discourse  will  be  given  by  the  Right  Hon.  Lord 
Rayleigh  on  the  •*  Comporition  of  Water  *• ;  suc- 
ceeding discourses  will  probably  be  given  by  Sir 
George  Douglas,  Bart. ;  Prof.  Roberte-AostOT, 
C.B. ;  Mr.  G.  J.  Symons,  Prof.  Percy  F.  Po- 
land, Sir  David  Salomons,  Bart.,  Prof.  L.  C. 
MialL  Prof.  OUver  Lodge,  Mr.  George  du 
Manner,  Mr.  John  Evans,  Mr.  P.  T.  PiggoW» 
Prof.  W.  E.  Ayrton,  and  others. 

At  a  recent  meeting  of  the  Berlin  Medicd 
Sodety,  Dr.  Schleich,  of  Berlin,  reported  on  * 
new  method  of  producing  local  aDSDstiieda.  The 
observation  that  even  a  002  per  cent,  solution  d 
cocaine  had  an  anaosthetic  effect  induced  8dil«<» 
to  try  pure  water  instead.  The  experiment  w«* 
surprisingly  successful,  but  Dr.  Schldch  pretot 
the  0-02  solution  of  cocaine  to  water.    HamjeoB 
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the  fluid  gradually  through  the  tiasaes  which  are 
to  be  out  through  or  remoTed — ae,  for  example, 
first  the  aaperficial  layers  of  the  skin,  then  the 
deeper  layers,  then  the  eubcutaneooB  cellular 
tiwie,  the  adipose  tiaaue,  &c.  He  showed  a  large 
number  of  patients  on  whom  operations  had  been 
painlessly  performed  by  this  method.  Dr. 
Sohleich  8  communication  was  received  with 
great  scepticism. 

The  chloride  of  gold  cure  for  dipBomania  has 
recently  attracted  some  attention  in  the  United 
States ;  but  a  patient,  who  recently  published  an 
enthusiastic  article  about  it  in  one  ox  the  reviews, 
died  the  other  day  in  a  drunken  fit  at  New  York. 
An  American  paper  says : — '*  It  is  absurd  to  sup- 
pose that  a  hjT^iodermic  injection  of  bichloride  of 
gold,  or  Any  other  substance,  ooidd  accomplish 
lach  a  change  in  a  man*s  moral  and  mental 
nature  as  ia  necessitated  by  the  cure  of  a  confirmed 
inebxiate ;  and  the  undeserved  attention  that  has 
been  paid  to  the  matter  illustrates  the  unscientific 
habits  of  thought,  and  the  childish  faith  in  the 
powers  of  '  meoucine '  which  so  widely  prevail." 

The  following  paragraph  gives  a  ^^oodideaof 
stodem  views  of  the  power  of  electncity : — ^The 
qaestion  of  sterilising  water  for  the  supply  of 
dties  by  means  of  electricity  has  again  cropped 
up  in  a  paper  by  Mr.  R.  Meade  Bache,  recently 
read  before  the  American  Philosoplucal  Society. 
Mr.  Ba(^e  has  made  a  number  of  experiments, 
which  go  to  prove  that  a  current  of  electricity 
lent  through  water  destroys  bacteria ;  but,  as  in 
prior  experiments  by  others,  it  is  still  doubtful 
▼hetiier  the  liberated  oxygen  or  the  electricity 
itself  kills  the  germa. 

An  electric  locomotive  is  to  be  tried  on  the 
nQway  between   Paris  and  Saint  Denis,    and 

rhaps  tubsequantly  between  Paris  and  Calais, 
is  supposed  that  on  falling  gradients  the 
nomentum  of  the  train  will  drive  dynamos,  and 
w  genexate  current  for  recharging  accumu- 
hian  that  have  been  exhausted  in  supplying  the 
CQzrent  on  rising^  gradients  or  on  the  level. 

It  is  TOopoaed  to  build  an  electric  railway 
bstween  jBudapest  and  Vienna,  a  distance  of 
about  150  miles.  There  will  be  two  main-power 
itations,  with  100  sub-stations,  but  only  three  or 
four  stopping-places.  The  cars  will  be  about 
130ii  long,  and  will  be  fitted  with  four  bogie 
tracks.  At  each  end  there  will  be  two  large 
electric  motors,  to  which  the  current  will  be 
tnasmitted  by  contact  wheels  running  on  coi/- 
dnctor  nila.  The  speed  which  it  is  proposed  to 
•ttain  in  regular  working  is  about  120  miles  per 
hoar,  and,  in  order  to  diminish  the  air  resistance, 
the  ends  of  the  cars  will  be  shaped  like  ships* 
bowa.  The  distance  between  Vienna  and  Buda- 
pest is  to  be  covered  in  75  minutes,  and  cars  are 
to  be  run  at  quarter-hour  intervals.  Permission 
to  build  the  road  has  not  yet  been  granted  by  the 
satborities. 

At  Glasgow  it  has  been  dedded  by  a  large 
majority  ox  the  Town  Council  to  proceed  with 
the  low-pressure  scheme  of  electrical  distribution ; 
atXo^dngham  the  Town  Council  has  empowered 
a  speoild  committee  to  spend  as  much  as  £30,000 
m  lighting  a  portion  of  the  borough  by  elec- 
tricity. 

At  Leeds  a  telephone  company  complained  that 
the  eleoUic  tramway  interfered  with  the  action 
of  their  instruments ;  but  the  committee  of  the 
Corpoxation  decided  to  leave  the  two  companies 
to  settle  their  difEerences  themselves.  Similar 
diiputes  have  arisen  in  the  United  States. 

An  expeximent  in  telephony  has  been  made  in 
Melboume.  The  Postmaster- Generals  of  Victoria 
and  South  Australia,  with  their  principal  executive 
offioen,  succeeded  in  establishing  conversation 
between  Melbourne  and  Adelaide,  a  distance  of 
SOO  miles.  The  governments  of  the  two  colonies 
bays  erected  a  copper  wire  (No.  12,  or  rather 
auxe  than  |in.  in  thickness),  which  is  to  be  ,used 
aoranew  quadruplex  telegraph  instrument,  and  it 
was  detennined  to  see  what  could  be  done  with  the 
tdephone  over  the  wire.  For  over  an  hour  an 
ifimatod  conversation  was  carried  on,  and  the 
^»  of  the  Adelaide  Poet  Office  dock  were 
wncily  heard  in  Melbourne,  and  vice  versd, 
^6  instruments  used  at  Melbourne  were  the 
Honmng,  Berthon,  Berb'ner,  and  the  Blake,  and 
the  two  former  were  found  most  efifective. 

The  Belgian  State  railways  axe  to  adopt,  from 
w  1  next,  Greenwich  instead  of  Brussels  time. 
«hs  hitter  is  about  17}  minutes  fast. 

The  Board  of  Trade  haa  undertaken  to  appoint 
(ooQu&ittee  to  consider  what  the  standard  of 


light  for  testing  the  gas  supply  of  London 
should  be,  the  present  candle  standard  having 
been  found  to  be  untrustworthy.  The  South 
Metroix)litan  Qm  Company,  of  which  Mr.  G. 
Livesey  is  chairman,  have  undertaken  to  pay  the 
whole  of  the  expenses,  and  the  committee  will 
shortly  be  formed.  It  will  consist  of  two 
members  nominated  by  the  County  Council,  one 
by  the  CHty  Corporation,  three  by  the  London 
gas  companies,  together  with  the  three  gas 
referees,  and  two  independont  scientific  men. 
Dr.  E.  Frankland,  F.R.S.,  and  Mr.  Dibdin,  the 
Council's  chemist,  will  represent  the  London 
County  Council.  Pending  the  report  of  tlus 
committee,  the  Council  has  deferred  action  in 
the  direction  of  obtaining  legislation  for  a  more 
exact  standard  of  light. 

A  correspondent  calls  our  attention  to  the 
statement  tiiat  a  six-wheel  coupled  engine  and 
tender  have  been  built  in  ten  working  hours  at 
the  Stratford  Works  of  the  Great  Eastern  Bail- 
way.  Similar  achievements  have  been  effected 
in  the  United  States,  but  it  is  not  known  whether 
the  locomotives  were  an  v  the  better  because  they 
were  "erected"  so  quickly. 

With  reference  to  the~  Channel  Tunnel,  a  Bill 
will  be  presented  to  Parliament  in  which  power 
is  sought  to  execute  further  experimental  works, 
vesting  in  the  Lords  of  the  Treasury  the  sole 
right  of  determining  the  expediency  of  con- 
tinuing such  works,  subject  to  such  conditions, 
restrictions,  and  requirements  as  they  may  pre- 
scribe. It  is  alao  provided  that  in  the  event  of 
such  experimental  works  proving  successful,  the 
Channel  Tunnel  Company  may  be  required 
within  ten  yeiars  to  sell  them  to  the  Lords  of  the 
Treasury.  The  Bill  also  provides  for  the  South- 
Eastem  and  London,  Chatham,  and  Dover  Bail- 
way  Companies  participating  in  the  execution  of 
the  work,  whether  experimental;or  permanent. 

The  moon  is  responsible  for  a  good  many 
things,  but  it  seems  now  that,  according  to  a 
doctor  of  the  Argentine  fleet,  M.  Sogers,  niussels 
are  rarely  injurious  at  their  maximum  time  of 
growth,  which  corresponds  with  full  moon ;  but 
when  the  moon  wanes,  they  become  poor,  and 
often  poisonous.  The  poisonous  quality  apparently 
results  from  the  death  of  a  large  number  at  this 
time,  and  the  putrefaction  of  their  bodies  yield- 
ing ptomaines,  which  are  absorbed  by  the 
surviving  molluscs.  The  Fuegians  are  often 
attacked  by  a  liver  complaint,  consisting  in 
atrophy  of  the  organ,  with  jaundiced  colour  of 
the  skin,  and  tendency  to  haemorrhage ;  and 
M.  Sogers  believes  this  is  due  to  mussel  poisoning ! 

It  is  stated  that  an  order  for  five  hundred  tons 
of  aluminium  has  been  given  to  a  Pittsburgh 
firm  from  Germany,  and  the  following  com- 
ments are  made  :  *'  The  Emperor  desires  the 
canteens  (Feldflasche)  of  his  soldiers  to  be  made 
of  aluminium.  There  are  two  reasons  for  this — 
viz.,  its  lightness  and  cleanliness.  It  will  be 
used  also  for  buckles,  and  it  may  be  brought  into 
use  in  the  manufacture  of  cartridge  shells.  The 
new  smokeless  powder  cartridges  have  brought 
about  a  demand  for  aluminium,  and  other 
European  powers  are  also  considering  the  advisa- 
bility of  using  it." 

The  Hoyal  Danish  Academy  of  Sciences  at 
Copenhagen  offers  two  prizes  of  400  and  600 
kronen  respectively,  for  investigations  on  the 
exact  nature  and  proportions  of  the  more  im- 
portant carbo-hyiuates  present,  at  different 
stages  of  maturity,  in  the  cereals  in  most  general 
use ;  and  for  investigations  on  the  Fhytoptus 
galls  found  in  Denmark,  with  a  monograph  on 
the  insects  ^producing  them.  The  prizes  are  to 
be  awarded  in  October,  1893. 

Referring  to  the  note  on  p.  348  about  the 
works  of  C.  G.  J.  Jacobi,  the  Bev.  A.  Freeman 
informs  us  that  a  supplementary  volume  was 
published  in  1884,  containing  such  of  the  Vor- 
leeungeniiber  Dynamik  as  had  not  been  published 
in  Vol.  V.  Another  supplementary  volume  may 
also  be  expected. 


lifiTTSRS  TO  THE  EDITOR. 

[TFV  do  not  hold  ottr^ffxf.^rsspOTuible/or  the  opiniomt  qf 
our  oorrcBpondfnts.  Tht  £,dit  r  retp^elfuUy  r^qutisU  that  tUl 
commitnicationa  should  he  dn  u^n  up  eta  brit^jf  as  possibit,} 

All  c^mmunicationM  should  bf  addressed  to  the  BoiTOa  e/ 
the  Bxai^isB  ilMcaAXio,  832,  Strand,  W,C, 

AH  Cheques  and  I^jst^ffioa  Orders  to  be  made  pagabU  fc» 
J.  PxsaiioaB  £owAapB. 


%*  Jn  order  to  /acilitate  rt/crenee^  Correspondsnit, 
speaking  of  any  tetter  previous  v  inserted^  leriU  obligo  hg 
mentioning  the  number  o/the  LMter,  asioellas  the  page  oa 
whieh  it  appears, 

**  I  would  have  evetyone  write  what  he  knom,  and  as 
muob  as  he  knows,  but  do  more;  and  that  not  in  tim 
only,  bat  in  all  other  labjectfl  :  For  sach  a  perscni  may 
have  some  i>arttcular  knowledge  and  expenenoe  of  the 
nature  of  ouch  a  x^erson  or  such  a  feontain.  that  as  to 
other  things,  knows  no  more  than  what  ereryoody  doM, 
and  yet.  to  keep  a  dntter  with  this  little  pittance  at  hie, 
will  unoertake  to  write  the  whole  body  of  phyncks,  a  vice 
from  whenoe  great  inconvenianoeft  detiye  their  onginaL" 
— Moniaigw^s  Essays, 

♦  »# 

THB  OBSEBYATION  OF   STATIOKABT 
&ADIANX  POINTS. 

[32988.]— I  THnnc  the  suggestion  of  Mr.  MilH- 
gan  (3291*2)  as  to  watching  the  western  sky  for 
meteor  showers  might  be  uMf nlly  carried  out,  and 
that  it  would  probably  settle  the  question  as  to 
stationaxy  radiants.  iFor  some  years  I  have  been 
intending  to  observe  the  south-western  region 
before  midnight,  with  the  view  of  ascertainiog 
whether  the  same  apparent  radiants  are  visible  as  in 
the  pnoediug  months  in  the  eastern  quarter.  I 
believe  the  positions  of  the  principal  ehoweis 
between  Andromeda  and  Aurisa  hAve  b6en  well 
determined  for  the  period  indudtng  the  months  of 
July,  August,  September,  and  October.  We  now 
want  later  observations  for  comparison.  The  eon* 
stellationa  Aries,  Perseus,  Taurus,  Camelopardva, 
and  Auriga  require  thorough  watching  in  the 
months  of  January  and  February,  and  it  would 
then  be  discerned  whether  the  undermentioned 
radiants,  well  visible  from  July  to  October,  are  still 
active  in  play. 

27'  +  n°  ^V  ■+-  49* 

30+36^  64+22 

32i>  18  73   +  41 

47    -1-44  74-1-  n\ 

64    f  71  77   +  32 

61    +37  77   +  66i 

Several  of  these  have  been  seen  in  November  and 
December ;  are  they  further  prolonged  through 
January  and  February  ?  The  question  can  onlv  be 
oonduttvely  seized  by  an  observer  who  will  under- 
take to  miynti^iii  lengthy  observationa  at  the  periods 
alluded  to.  Whenever  my  indinatioDa  lead  me  to 
resume  meteor  work,  I  shall  make  an  eepeoial 
effort  to  obtain  evidence  as  to  the  southern  and 
westerly  radiants.  They  are  undoubtedly  feeble, 
but  many  of  them  are  capable  of  satisfactory 
determination. 

Bristol,  Dec.  IK  W.  F.  Desninff. 

B  ORIONIS. 

[32989.]— In  reply  to  Mr.  Sadler  (letter  No. 
32964),  I  have  turned  to  one  of  my  old  observing 
books,  and  find  that  in  January,  1864,  the  four  stan 
in  the  Trapezium  of  &  Orionis  were  distinctly  seen 
with  the  2m.  object-glass,  36in.  focus,  power  80. 
They  were  so  eaaly  visible  in  this  instrument  that  I 
distmcUy  remembtf  showing  them  to  some  friends 
very  soon  after  sunset,  and  in  broad  twilight,  before 
the  stars  in  Orion's  belt  could  be  seen  to  the  naked 
eye.  O*.  GroTer. 

Bouadon  Observatory,  Lyme  Regis,  Dorset, 
November  13Ui. 


Okb  or  more  belts  running  independently  on  the 
top  of  another  will  add  much  to  the  trausmiasion  of 
power. 

Patent  Spring  Hook. — Messrs.  Beeching  and 
Goose,  of  Mareham-le-Fen,  Lincoln,  send  anew 
spring  hook,  in  which  the  spring  is  entirdy  in- 
closed, and  ii  practically  uubreakable.  It  seems  to 
be  a  useful  device,  as  the  old  pattern  springs  are 
often  teoken  by  the  rough  usage  to  which  spring 
hooks  are  often  subjected. 


A  BBILLIANT  SCBTEOS. 

[32990.]— On  Sunday  night,  Dec.  13,  about  9.20, 
a  brilliant  meteor  was  seen  at  Oxford.  It  appeared 
about  midway  between  the  zenith  and  theN.N.B. 
horizon,  and  disappeared  about  20-^  above  the 
N.N.W.  horizon,  the  path  being  about  40"*  long. 
As  it  was  very  doudy,  no  stars  were  visible,  so  toe 
exact  path  could  not  be  seen.  It  appeared  ellip- 
tical in  shape,  the  major  axis  being  about  10'.  It 
was  very  bright,  the  colour  being  blue,  and  was 
seen  through  some  light  douds,  the  moon  shining 
at  the  time.  Its  duration  was  one  or  two  Beoonds, 
and  it  left  a  faint  tail,  which  vanished  almost  imme- 
diately. It  seemed  very  much  like  the  meteor  seen 
here  on  Nov.  4, 1889  (see  Knowledge  for  December, 
18S9).  W.  Leillen. 

THBBMOSTAT8. 

[32991.]— In  the  correspondence  on  Incubators  I 
see  revived  for  the  twentieth  time  a  form  ^  of 
thermostat  which  is  sure  to  lead  to  failure.  I  think 
it  must  be  30  or  40  vears  ago  since  a  similar  system 
was  described  in  tne  Annates  de  Fhyhlque  et  de 
ChemUf  and  the  inherent  error  of  any  such  system 
escaped  notice.  Not  long  since  a  kindred  con- 
trivance for  regulating  the  heat  of  conservatories 
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was  pablieljr  eihlbitedU  For  saoh  a  pnipoie,  when 
the  aaf  6  limtU  of  heat  are  very  wide,  the  plan  might 
have  answered,  bat  for  any  nice  regulation  of  heat 
it  IB  wholly  inapplicable.  Tllie  radical  error  in  all 
noh  syitemi  is  thia—the  regulation  depends  on  the 
action  of  an  air  thermometer.  It  ie  qnite  tme  that 
•ir,  and  all  other  gaaes,  expand  with  neat  and  oon- 
traot  with  cold ;  but  heat  and  cold  are  not  the  only 
iweaoiea  which  canae  change  of  Tolnme  in  gaiea. 
^e  Tolume  is  also  dependent  on  ^Msure,  and,  as 
the  pressure  of  the  atmosphere  yanes,  so  wonld  the 
Mk  cd  the  air,  although  there  may  be  no  change 
in  the  heat. 

For  example,  if  a  bolb  contains  30o.in.  of 
when  tiie  barometer  is  at  30*  prsssore,  the 
weight  of  air  would  expand  to  ||  x  30  «  32*14,  or 
OTsr  14  per  cent.,  although  no  change  of  tempera- 
ture had  taken  place,  ana  the  fall  in  pressure  would 
out  off  the  supply  of  sas,  and  so  coof  the  incubator. 

On  the  other  hand—the  yolume  of  air  (under 
constant  pressure)  Taries  directly  as  its  absolute 
temperature  «  degrees  Fahr.  +  461.  Take  99  Fahr. 
afidO,  absolute,  each  degree  causes  change  of 
Tolume  of  5^0  o'  bulk.  The  SOcin.  would  tiiere- 
lore  expand  only  /(j^-  =  or  *053  of  a  cubic  inch. 
Let  us  divide  the  expansion  caused  by  decreased 
pressure  es  2'14c.in.,  bv  this,  *063c.in.,  and  we  get 
oyer  40.  Hence  it  follows  that,  with  an  air  ther- 
mometer, the  column  would  require  40*  F.  to 
make  it  expand  as  much  as  it  would  under  a 
full  baromemc  pressure  of  2in.  Such  a  variation 
would  be  enough  to  parboil  the  eggs,  instead  of 
hatfihing  them.  If  an  air  thermometer  were  in- 
oloeed  in  a  strong  hermetically-sealed  glass,  and, 
thus  protected  m>m  yariations  of  pressure,  its 
indications  would,  of  course,  be  unaffected  by  the 
atmomhere;  but,  under  these  circumstances,  it 
would  be  necessary  to  employ  some  electric,  or 
magnetio.  contrivance  to  convey  the  effect  to  the 
source  of  heat.  Such  an  arrangement  would  be 
complicated,  and  could  be  easily  avoided  by  a  very 
sim^e  modification  which  I  used  over  a  quarter  of 
a  century  ago. 

Instead  of  a»r,  I  used  alcohol  in  the  bulb  above 
the  mercury,  and  by  increasing  the  capacity  of  the 
bulb  any  oesired  sensibility  can  be  secured.  The 
bulk  of  all  li(^uids  is  affected  to  the  extent  of  two 
or  three  millionths  hj  any  change  in  atmospheric 
pressure,  while  the  volume  of  alcohol  increases 
about  l.per  cent,  for  20"  Fahr..  an  expansion  quite 
sufficient  to  regulate  the  flow  of  gas,  and  the  result- 
ing heat  in  the  amiaratus  described  by  your  corre- 
^ondent  "Incubans."  The  apparatus  can  b^ 
much  simplified,  and  a  second  tubs  and  burner  are 
unnecessary  if  a  small  by-pass  be  used. 

P.S. — ^I  may  add  that  the  yolume  of  all  gases  is  a 
function  of  two  variables— viz.,  temper^ure  and 
pressure.  Now,  if  the  variation  of  one  of  these  is 
annulled,  the  air  thermometer  becomes  a  correct 
measure  of  the  other.  In  the  case  of  the  bulb  being 
indosedin  a  sealed  tube,  the  instrument  is  a  most 
correct  thermometer,  for  the  barometoic  pressure  is 
annulled.  On  the  other  hand,  if  the  temperature 
be  kept  conalant,  but  the  instrument  be  exposed  to 
atmospheric  changes,  it  become  a  very  sensitive 
barometer.  In  the  sympiesometer  the  heat  change 
is  balanced  by  the  shifting  of  the  scale,  which  indi- 
cates the  pressure. 

72,  South  Hall,  Cork.  Denny  Lane. 
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OBaANBTTBS  (AND  PLMTISTAS).— ZII. 

[32992.1—Wb  come  next  to  what  is  probably  the 
most  perfect  form  of  pianista  that  has  yet  been 
introduced — viz.,  the  pneumatic  instrument  patented 
by  Thibouville-Lamy  in  1881,  and  in  an  improved 
form  in  1884.  This  is,  indeed  (so  far  as  I  know), 
the  only  one  on  the  pneumatic  principle.  The  first 
pattern  was,  I  think,  illustrated  inthe"E.M./> 
but  I  have  not  the  vol.  here  to  refer  to.    The 

Krinoiple  may  be  seen  by  referring  to  Fig.  18  in 
tterYII.  I  and  assuming  the  stickersto  be  used  to 
depress  a  ptano-kev  instead  of  to  open  the  pallet. 
The  small  oellowB  uiere  marked  B  were  arranged  in 
tiers,  and  were  in  number  37  in  the  small  pattern, 
and  54  in  the  larger  one,  and  the  general  arrange- 
ment is  much  the  same  in  the  more  modem  form. 

The  great  point  of  difference  is  in  the  valve 
arrangement.  In  the  original  instrument,  the 
levors  that  entered  the  perforations  in  the  tune 
band  were  connected  directiy  to  the  valves,  as  in 
Fig.  18 ;  but  in  the  improved  form  the  levers  work 
a  set  of  small  valves  only,  which  control  a  #«iki//pair 
of  bellows;  these,  in  their  turn,  open  the  larae 
valves  of  the  lar^e  bellows  that  actuate  the 
hammers  for  striking  the  keys.  By  thus  giving  the 
levers  littie  work  to  do,  it  is  possible  t^  use  a  com- 

Saratively  thin  tune-band  instead  of  one  made  of 
lick  miliboard. 

The  pianista,  as  at  present  constructed,  will  be 
understood  from  Figs.  31  and  32,  of  which  the 
former  is  a  section  from  front  to  back,  and  the 
latter  is  a  longitudinal  elevation  of  the  levers,  &c., 
but,  of  coarse,  showing  the  feed  and  presser  rollers 
in  section.  It  should  be  premised  that  the  pneumatic 
action  is  on  the  exhaust  system,  and  that  the  main 
beUowB  ('*  exhausters")  are  noc  shown,  but  are  in 
oommumcation  with  the  channel  G. 
▲  is  the  bellows  whose  collapse  pushes  up  the 
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sticker  Z,  and  by  raising  the  left-hand  end  of  the 
hammer-lever  T,  forces  the  right-hand  end  down 
on  the  key.  The  lever  itself  is  pivoted  at  N  on 
one  pin  and  guided  by  another  at  P.  B  is  the 
small  bellows  whose  duty  it  is  to  actuate  the  valves 
of  the  large  bellows  A  by  means  of  the  sticker-vrire 
b.  These  valves  are  so  arranged  that,  as  one  is 
opened,  as  at  e,  the  other  is  closed,  as  at  e,  this 
being  effected  by  the  lever  j\  The  valve  at  «  is 
atiaehed  to  this  lever ;  but  the  other  valve  is  a 
hinged  one,  and  the  lever-end  merely  preatea  it  up 


perforations  in  the  tune-band  X,  bemg  nrmd  to  do 
so  bf  the  reaction  of  the  spring  A.  The  Isfer  i  k 
made  also  of  such  a  form  that  the  left-hand  pro- 
jecting portion  by  its  weight  helps  to  raise  the  point 
into  the  perforations.  G  is  the  pressar-roUer,  sad 
F  the  feeder-rollers.  The  action  is  asfoUowi:- 
When  the  point  of  x  enters  a  perforation,  its  tsil 
end  pulls  the  tracker  B  to  the  right,  and  by  meau 
of  the  stud  causes  M  to  rock  on  its  pivots.  Thii 
rocking  causes  the  arm  L  to  pull  up  if,  and  thai, 
by  means  of  the  lever  y,  to  bloBe  the  vmlves  at  y 
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to  dose  the  opening  «.  The  small  bellows  B  like- 
wise contains  a  rociong  lever  t,  carrying  reversing 
valves  having  the  same  ofi&ce  as  those  at  e  and  e ; 
but  the  arrangement  is  a  littie  different,  and  there 
is  a  third  valve  at  A,  the  object  being  to  partially 
equalise  the  air  pressure,  ana  render  the  working 
easier.  The  sysikem  of  valves  belonging  to  B  is 
worked  by  the  lever  (7  (with  its  sjuingA)  through  the 
medium  of  the  sticker  d^  whidi  is  very  ingeniously 
passed  through  a  slot  in  the  hammer-lever  Y. 

This  sticker  at  its  upper  end  has  a  wire  passing 
through  an  arm,  L,  carried  at  the  end  of  a  oar,  M, 
which  bar  has  pivots  at  each  end  as  shown  (most 
plainly  in  Fig.  31),  and  on  which  it  can  rock.  Pro- 
lecting  from  the  under  side  of  M  is  a  stud  (see 
Fig.  32),  which  is  connected  by  means  of  the  hori- 
zontal sticker  (or  tracker)  B  to  the  tail  of  the  lever 
z  X,    This  lever  is  the  one  whose  point  enters  the 


and  A',  and  open  that  at  a.  The  bellows  B  bstng 
thus*put  in  communication  with  tiie  ohonnsl  G,  es- 
hauition  takes  place  and  B  ooUapsss,  and,  in  ool- 
lapsing,  opens  the  valve  e  and  closes  the  valye^^tf 
the  large  bellowB  A.  The  same  result  » J'^^'J 
occurs :  A  in  its  turn  collapses,  forces  up  Z,  m 
causes  the  hammer-lever  Y  to  push  downtiuBkif 
of  the  piano.  In  order  to  introduce  a  tune-osiia, 
there  is  an  arm,  o,  and  cam-bar,  c,  to  depress  su 
the  lever  points  simultaneously,  and  at  the  ssias 
tioM  ease  tne  pressure  of  the  roller  G.  . 

There  is  an  arrangement  for  produdog  pisno  soa 
forte  effects,  as  weU  as  pedals  for  deprasnog  tas 
piano  pedals,  but  neitiier  of  thess  can  \^f^JZZ 
the  Figs.,  nor  is  it  necessary  to  give  an  iuw'pv- 
of  tiie outside  case,  which  is  very  like  tbAt  ^ft 
small  harmonium.  I  may,  however,  msanon  was 
the  tune-band  for  the  54note  pianista  is  ooly  »Doat 
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Sihs  wide  (indadiog  th«  mirgias  oatnde  the  per* 
ioTatioiii),  so  ffood  work  and  oloae  paokiog  are 
needed  eTarrwnere. 


Though  the  nanowneM  of  the  tane-hand  (if  the 


impoashle 

to  employ  eome  each  oontriTanoe  ae  that  shown  in 
Fig.  12  of  letter  Y.  to  aotoate  the  imaU  set  of 
nlTeeintide  B  (Fig.  31),  and  ao  do  awav  with  the 
leTeiB  X  and  their  conneotioiis.  If  lo,  thin  paper  on 
roUeri  would  serve  instead  of  the  present  much 
stoater  material  with  its  zigzag  folding. 

The  dimensions  of  the  pneumatio  action  are  as 
follows:  The  small  heUows  B  are  6{io.  long  hj 
lia.  hroad  and  open  I'^in.  The  hollows  A  are  9}in. 
long  by  l^in.  hroad,  and  open  fin.;  hut  as  the 
Iflrerase  is  about  as  5  to  3,  the  effeotiTe  pressure 
siectea  on  the  piano-key  is  increased  in  that  pro- 
porttoni  and  the  **  stroke  ''  oorxespondingly 
otninished.  The  main  bellows  con^wU  of  two 
double-action  "  eadiausters '*  side  by  side,  each 
27in.  long  by  4iin.  wide,  and  opening  l^in.  These 
srs  surmounted  by  a  single  "equaliser,"  22in. 
long  by  Sin.  wide,  and  openmg  }in. 

The  last  form  of  pianttta  to  be  described  is  the 
electro-magnetic  one.  At  the  time  when  the 
"  S.H."  was  in  Vol.  I.,  I  was  designing  a  method 
of  using  electro- magnets  to  act  on  the  pallets  of  a 
SBsll  automatic  orflan.  The  arrangement  will  be 
easily  understood  u.  we  suppose  the  electro- magnet 
of  an  electric  bell  to  cause  its  haouner  to  puah 
down  the  sticker  of  the  pallet,  instead  of  striking 
the  belL  The  great  cost  of  the  magnets,  and  the 
aipense  and  mess  of  the  battery  when  in  work, 
nit  me  out  of  conceit  with  the  scheme,  and  I 
cropped  it  soon  afterwards.  Some  years  later,  Sir 
K  Bishop  patented  his  yery  ingenious  applications 
of  the  piinaple,  both  in  a  simple  form  ana  in  com- 
bination with  a  particular  kind  of  pneumatic 
iolion,  and  I  remember  an  organ  so  constructed  at 
ths  PolTtechnio,  though  I  am  ignorant  of  the 
piedse  details. 

Since  then  a  patent  has  been  taken  out 
b^  a  Spaniard,  for  applying  the  principle  to  a 
nsnista.  He  ahows  the  electro-magnets  just  as  I 
Lad  arranged  them,  but  the  stidrar  has  to  press 
down  thepiano-key,  instead  of  opening  tiie  organ 
psUet  Ae  has  also  a  conteivance  for  tniowing  in 
•ztra  cells  of  the  battery,  in  order  to  increase  the 
ione  of  the  pnsh  on  the  key-^  derfoe,  I  think,  of 
Tsry  doubtful  utility,  as,  proyided  the  electro- 
Dsgnet  can  depress  the  key  at  all.  it  ii  sure 
to  depiess  it  sharply  and  suddenly  tne  moment 
eoanaetion  is  maae.  This  notion  of  an  electric 
lis&ista  (which  I  had  not  thought  about  origin- 
ally) rather  interested  me,  as  I  saw  by  the 
leners  it  had  interested  other  readers  of  the 
"  E.  M.,'*  and  I  had  an  experimental  magnet  made 
sod  fitted  with  the  arm  for  acting  on  the  sticker. 
Tbe  result  is  right  enough  in  some  respects ;  but  I 
found  it  needed  a  strong  current  to  get  enough 
power  out  of  the  magnet,  which  is  about  2|in.  hi^, 
and  of  I'^in.  iron.  I  also  discovered  anew  that 
£  8.  d.  was  an  important  factor  in  tiie  mattw.  Each 
Bugnet  costs  9s.  complete,  and  mounted  on  a  con- 
tjanoos  supporting  bar  carrying  one  row  of  them 
(two  or  more  rows,  one  above  tne  other,  are  neoes- 
my,  as  a  magnet  is  wider  than  a  pisno-key),  so 
tbat  54  would  cost  over  £24.  The  battery  would 
coais  to  £6  more,  and  we  have  yet  to  allow  for  the 
eonnsctionSf.the  levers,  the  feed-rollers,  &c,  and 
ths  ease.  Altogether,  I  suppose  such  a  pianista 
would  cost  60  ner  cent,  more  than  the  pneumatic 
QBs  last  described,  and  then  there  would  be,  in 
addition,  the  cost  of  charging  the  battery  at  fre- 
VMBt  intervals,  and  the  trouble  and  nuisance  of 

WIDgSO. 

I  am,  in  fact,  reminded  of  those  very  ingenious 
eoReqxmdents  of  the  '*  E.  M."  who  design  elabo- 
ats  oontrivances  for  making  a  dock  ring  an  elec- 
kie  bsU,  when,  for  half  the  money,  thejr  could  buy 
aoommon  alarm- dock  to  stand  by  their  bedsides. 
PflriisM  the  dectric-light  current  could  be  used 
mtesd  of  a  battery. 

U,  notwithstanding  these  objections,  any  reader 
ji  this  desires  to  make  an  dectnc  pianista, 
I  will  hdp  him  in  the  matter  of  arranging  tiie 
CQonsetions  (which  require  some  care),  and 
B  any  otiier  details  he  may  require.  I  suppose 
<ne  oonld  make  a  musical- box  work  the  pianista, 
ndm  day  the  piano,  if  the  mwohanioal  parts  could 
M  made  with  sufficient  accuracy— and,  with  this 
^Jsck-the-GKant-KiUer  "  suggestion,  I  leave  thU 
nnn  of  instrument. 

"nM  magnets  mi^ht  also  be  used  to  bring  plungers 
ondn  an  oioillating  bar,  and  much  less  power 
]^d  be  necessary  to  do  this  than  to  depress  the 
r^KVi ;  but  the  system  could  not  compare  with 
«K  of  ICr.  Wenham,  and  it  is  useless  to  go  into 
•Vdetaih.  * 

Ibope  in  my  next  letter  to  describe  and  illustrate 
^  way  the  tune- bands  are  marked  and  pundied. 

A.  8«  Ii. 


believe,  the  late  much  deBpised,  but  dever  medianio, 
Qilray,  except  that  as  designed  by  him  it  became 
an  automatic  counter.  A  is  the  flat  part  of  spring, 
attached  as  usual,  which  carries  two  sockets  m 
which  B  can  slide  up  and  down.  On  this  are  two 
adjustable  stops,  G,  D,  which  are  to  be  fixed  at 
such  a  distance  apart  as  to  touch  one  or  other  of 
the  sockets  at  each  up  and  down  motion.  The 
lower  socket  was,  if  I  reooUeot  rightly,  itself 
ad  instable  on  A. 

The  stops  on  B  were  ao  adjusted  as  to  allow  the 
required  number  of  holes  to  be  nassed  over,  so  that 
on  rairing  B  by  the  milled  heaa  till  the  upper  stop 
touched  the  top  socket,  and  dropping  the  point 
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into  a  hole,  and  then  pulling  round  the  pulley  till 
the  other  stop  touched,  the  holes  were  practically 
counted  at  each  movement.  If  the  lower  socket  is 
adjustable  as  a  stop,  only  one  is  needed  on  the 
part  B.  My  sketch  is  very  rough,  but  the  prindple 
will  be  understood  readily  enough. 

There  is  probably  no  more  simple  design  of  a 
counting  index :  but  it  would,  I  think,  be  found  to 
work  too  loosely.  It  seems  to  me  that  a  second 
ordinary  index  would  be  needed  to  hold  the  pulley 
after  this  affair  had  automatically  done  its  duty  as 
a  ready-reckoner.  In  a  lathe  with  traversLoi^  man- 
drel, it  seems  to  me  that  a  mudi  larger  divinon- 
plate  miffht  be  fitted  to  take  on  and  oSat  pleasure, 
overlappuig  the  bed.  Such  would  allow  the 
numbers  to  be  printed  so  as  to  be  much  more 
legible.  Thii  index  I  find  was  designed  by  Hdtz- 
apffd.  O.  J.  L. 


f> 


Jg».l-THAT  of  whldi  N.  D.  La  Touche  sends 
■MAiiirimilar  in  its  action  to  the  index  of,  I 


INOBX  FOB  LATHB.— TO  <*P.  A.  K. 

[32994.]— No;  oertainlv  not.  If  "  O.  J.  L.'s" 
drawing  nves  an  impression  of  instability,  it  is  not 
meant  to  do  so.  The  size  of  pillar,  and  of  the  rest 
of  the  concern,  will  depend  on  the  uses  to  which 
it  is  to  be  put ;  but  strength  is  readfly  to  be  ob- 
tained without  departing  from  the  dedgn.  I  am 
only  glad  if  any  suggestions  of  mine  stir  up  the 
inventive  faeultMS  of  the  readers  of  the  Evoubk 
Mbqhanio.  * 

In  xeply  to  "J.  S.  T.,"  I  had  hunted  for  that 
very  index,  but  not  in  Holtaapffd*s  Vol.  lY.,  as  I 
fancied  it  was  one  that  I  had  m  an  old  mechanical 
notebook.  I  hunted  Vol.  Y.,  and,  not  finding  it 
there,  gave  up  the  search.  It  ii  a  very  i^ood  one- 
very  simple,  uid  so  forth :  but  what  I  aimed  at  in 
the  ratchet  idea  was  a  plan  to  need  no  looking  at 
the  pUte  at  all :  just  the  pulling  over  a  handle  and 
pushiog  it  back  eadi  time  a  given  distance.  Evans 
does  just  this,  and  has  also  a  visible  pointer.  I 
only  widi,  as  many  others  do,  I  had  money  to 
spend  on  these  lathe  luxuries.  As  to  writing  down 
ideas,  I  wish  ^'  F.  A.  M."  and  everyone  else  would 
do  so  as  often, as  an  idea  strikes  them.  We  want 
to  ventilate  all*  such  subjects,  and  to  keep  the  thing 
going.  O.  J.  I«. 

VIOLIN    KATTBBS. 

[32995.]— Havqco  been  much  out  of  London  re- 
cently, I  nave  neglected  to  keep  up  my  "file**  of 
the  EiraiJSH  Meotavio,  and  have  only  just  com- 


pleted it.  This  must  be  my  excuse  for  not  havf og 
nreviondy  replied  to  two  or  three  queries  which  I 
nad  not  seen. 

Fiddle  Baeka.—Xn  replv  to  Mr.  John  Bae  (75428), 
there  is  no  rule  that  the  figure  in  quarter-cut  backs 
shall  dope  in  any  partienliar  dire<mon.  It  was.  no 
doubt,  rirom  fancy  that  some  of  the  old  masers 
joined  their  backs  with  the  figure  sloping  upwards 
from  the  centre.  It  may  in  some  instances  have 
been  determined  by  the  dtmendons  of  the  wood.  In 
tiie  diagram  alluded  to  I  purpoedy  drew  the  figure 
doping  upvrard,  because  I  much  prefer  to  see  tt  so, 
and  omidaer  it  adds  a  certain  amount  of  sWle  to  a 
handsome  back.  The  old  workers  confined  them- 
sdves  to  no  fixed  plan,  and  gave  no  Jointed  backs 
with  the  figure  sloping  upwards,  downwards,  and 
at  right  angles,  from  the  central  line,  and  in  whole 
backs  they  were  made  with  figure  doping  from  left 
to  right  upwards,  left  to  right  downwards,  or  at 
right  angles  to  the  longitudinal  axis.  As  to  whether 
the  arrangement  has  any  influence  on  the  4one,  I 
should  reply  that,  as  far  as  I  know,  it  has  none 
whatever. 

Seoteh  Fir  (•<  Fiddler,"  75773).-Swiss  pine  is 
generally  recommended  and  ineferred  for  violin 
bellies ;  out  North- oountzy  wood  was  in  common 
use  among  the  Eof^iah  makers  a  century  ago. 
There  is,  however,  less  of  suavity  and  more  of  hara- 
ness  in  the  diaracter  of  the  tone  of  instruments 
made  with  ik.  If  vours  is  a  piece  ol  lardi  flr,  white 
in  appearance^  and  bate  very  dose  together,  and  of 
which  there  is  any  quantity  in  the  mountainous 
districts  of  Scotland,  I  advise  you  not  to  expend 
time  and  labour  upon  it.  Tour  bird's-^e  maple 
should  make  a  good  back,  and  it  does  not  mattora 
rap  whether  you  make  it  a  jointed  back  provided 
the  joint  is  dean  and  almost  invidble,  and  kept 
exaotly  in  the  oentre  of  the  pattern. 

WoTfM  ("Henrious,"  32981).  — I  heard  the 
opinion  you  mention  eroressod  some  yean  ago— 
viz.,  that  varnish  was  originally  applied  to  violins 
as  a  safeguard  against  worms— and  it  was  asserted 
on  that  occasion  in  such  a  pontive  and  dogmatic 
manner  that  it  would  have  been  dieer  waste  ot  time 
and  energy  to  arau^  or  contradict.  I  therefore 
allowed  the  individual  to  have  his  way,  and  to  go 
his  way.  At  this  distance  of  time  it  is  perhsM 
difficult  to  prove  that  such  was  or  was  not  the 
primal  function  of  varnish ;  but  I  cannot  bring 
myself  to  bdieve  that  there  was  any  such  intention. 
Even  if  it  were  so,  the  remedy  was  not  by  any 
means  a  success,  and  violins,  from  that  remote 
period  to  the  prssent,  have  always  been  liable  to. 
the  worm  complaint.  The  littie  wretchesj  more- 
over, pay  no  respect  to  authorship  or  vamish,  and 
the  stately  <'Strad."  is  as  likdy  to  suffer,  under 
suitable  conditions,  as  the  humUe  Kloti.  One 
might  imagine  that  if  the  prescription  included 
gamboge  and  aloes,  it  might  nave  sufficed  to  keep 
the  ins&ument  in  a  healthful  condition,  and  woula 
have  been  somewhat  unpalatable ;  but  there  is  no 
accounting  for  peculiarities  of  taste.  I  do  not  know 
what  woud  be  the  result  in  the  case  of  a  new 
instrument  being  washed  with  a  solution  of  picric 
add.  It  would,  at  any  rate,  give  a  bright  yellow 
stain— for  thoee  who  do  not  object  to  stains— and 
the  pest  in  question,  whidi  appears  to  thrive  in  wood 
flavoured  with  aloes  and  c^&mboM.  might  posnbly 
draw  the  line  at  picric  acid,  whicn  I  think  would 
try  the  temper  o/t  the  most  persevering  worm.  It 
is  much  more  reasonable  to  suppose  that  vamish 
was  introduced  with  the  object  of  protection  from 
dirt,  as  wdl  as  to  add  to  appearance.  What  an 
interesting  sight  would  be,  for  instance,  an  un- 
varnidied  vimin  which  had  been  played  a  few 
years  in  a  London  orchestra ! 

Witii  reference  to  the  second  question  of 
"Henricus,"  whether  the  Italian  makers  rubbed 
down  their  vamish,  J  should  say  that  in  most  cases 
they  did  not ;  but  it  was  the  opinion  of  the  late 
J.  B.  y uillaume  that  Stradivarius  did  not  vamish 
his  instruments  all  over,  or,  if  he  did,  that  he 
certainly  afterwards  broke  up  a  portion  of  the 
vamish,  for  the  sake,  no  doubt,  of  pictureeqne 
effect. 

DoubU  Ba»9  (<<  Carpenter,"  75726).— Following 
are  the  body  dimendons  of  a  flne,  3 -string  double- 
bass,  attributed  to  Vincent  Panormo  :  length,  45in. ; 
shoulders,  widest  part,  21in. ;  waist,  15in. ;  lower 
portion,  22iin. ;  depth  of  ribs  at  shoulders,  6}in., 
widening  up  to  7iiB.  at  the  lower  end. 

W.  Pickering. 

[32996.]— I  HAYS  been  somewhat  surprised  several 
times  at  what  I  have  seen  in  the  "  E.M.'*  about  the 
making  of  violins,  and  have  very  littie  doubt  other 
practi^  men  have  also.  My  iirst  surprise  was  that 
Mr.  P.  diould  recommend  anyone  to  make  one,  or 
attempt  it,  during  winter  evenings,  there  being  so 
many  good  roaeons  against  it  which  I  need  not 
mennon,  as  a  littie  thoutfht  will  present  most  of 
them  to  any  thinlEing  mind ;  and  mv  last  surprises 
were  his  remarks  upon  vamishipg.  SurdyhelmowB 
better  than  this  P  1  should  say  to  anyone  who  has 
an  instrument  in  the  white,  and  who  intends  doins 
it  with  an  oil  vamish,  by  all  meens  leave  it  tifl 
next  summer.  It  will  dty  best  in  the  open  air,  or 
in  a  current  of  air  before  an  open  window,  or. 
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iMtfcor  flally  in  the  nmahine.  I,  from  my  limited 
•zperienoe  (haviog  made  aboat  a  score  or  lo),  have 
louad  thiB  Taniittluog  the  most  difficult  ^rocea 
fd  all— 10  much  so,  in  lact,  that  I  thmk  it 
needless  to  aggraTate  the  difficolty  by  doing  it 
when  nature  or  our  climate  makes  it  more  so. 
What  is  the  nse  of  his  sayins  neyer  Yamish  in  a 
room  with  the  temperature  below  60"  ?  Just  as  if 
the  thing  was  completed  when  the  Tarnish  had  been 
laid  on  from  the  bnish.  I  would  ask  how  many  of 
Tonr  readers  haye  a  room  which  they  could  shut  up  at 
this  time  of  year,  and  maintain  at  this  temperature 
for  a  month,  wnile  five  or  six  coats  of  Tarnish 
dried  ?  I  would  not  undertake  to  do  one  with  less 
than  fiTC  or  mx  coats,  and  I  haTc  two  instruments 
(mentioned  below)  upon  which  I  laid  eleven  coats, 
and  this  number  was  necessary  in  order  to  get  the 
colour  I  desired — a  deep  red— there  being  so  much 
difficulty  in  getting  an  oil  Tarnish  to  take  up  colour. 
I  byAo  means  wuA  to  criticise  Mr.  P.*8  articles,  as 
I  thuk  one  party  did^  for  the  sake  of  finding  fault, 
there  being  passages  m  them  for  which  I  give  him 
thanks^  and  which  haTe  siTen  me  a  something  to 
think  OTer  and  make  trislof  when  the  time  comes 
(next  summer).  At  the  same  time,  there  are  some 
fhinss  which  be  had  better  left  unsaid,  and  for 
whidi  (if  he  really  seriously  means  them)  I  feel 
sorry  for  him. 

To  take  an  instance,  he  quotes  a  case  of  an  old 

English  maker,  whose  "  Varnish,  although  put  on 

a  oentory  ago,  is  hardly  dxr  yet.*'    Surely,  Mr.  P. 

knows,  or  ought  to  know,  uu  there  are  such  things 

as  elastic  Tarnishes,  as  well  as  hard,  and  although 

a  Tarnish  is  still  elastic  as  it  was  intended  to  te, 

and  aa  the  Tery  nature  of  the  gums  used  in  making 

itcomfMl  it  to  be,  tUl  ther  haTe  perished,  i.e.,  lost 

their  Tirtue,  and  I  thine  it  displays  nought  but 

folly  or  ^orance  to  assert  that  it  is  not  yet  dry, 

because  it  still  assesses  this  dastic  peculiarity.    I 

send  yon,  herewith,  sir,  a  small  piece  of  maple,  which 

has  had  saTeral  coats  of  Tarnish  laid  on  roughly. 

ndsTanishl  made  and  put  on  during  the  hot 

weather  (and  it  was  hot)  in  July,  1887,  and  you 

wfllobeerfe  it  still  possesses  this  peculiarity.    If 

anything  presses    against    it    for    an    hour    or 

two.   it  takes  the  impress ;    again,    if    rubbed 

brisUy  a  few  timet,  as  if  to   poliih,   yon   will 

And  when  it    becomes    warm    that    it    readily 

takes  an  impress  from  your  thumb-nail.    Now, 

tb.  knowing  that  the  lumpe  of  copal  were  like  this 

before  I  made  the  Tarnish,  and  that  I  mixed  no 

harder  gums  with  it  to  harden  it,  but  purposely 

■elected  these  lumns  from  a  quantity  be<»nse  they 

were  soft,  I  shoula  consider  myself  guilty  of  foUy 

or  falsehood  were  I  to  anert  that  it  was  not  Tet  dry, 

because  I  knotc  it  is  as  dry  as  it  will  CTcr  become. 

But  I  am  running  on,  and  baTe,  as  yet,  said 

nothing ;  and  I  oould  and  would,  if  space  and  time 

permitM,  say  much,  for  there  is  so  much  to  be  said 

that  one  hardlT  knows  where  to  begin.    HowcTer, 

my  opinion  is  that  the  whole  secret  of  the  Tiolin  is 

contained  in  the  air'inaa  of  the  instrument,  and  I 

set  this  fully  forth  in  some  letters  I  wrote  some 

eighteen  months  ago  to  the  editor  of  Musical  Opinion. 

under  the  title  of  **  The  Makine  and  Choosing  of 

TioUna,"  and  which  appeared  in  that  journal 

during  the  summer  of  1890.    I  was  amused  at  Mr. 

P.'s  method  of  Toicing  an   instrument  (I  think 

that  was  what  he  termed  it)— Tia.,  his  scraping 

and    rasping   away   at  the    back  after  it  was 

strung  up.    I  should  not  like  to   serve  one  of 

mine  like  that  alter  spending  60  or  70  hours'  work 

€B  it,  and  one  result  I  should  expect  to  see  would 

be  the  sound-post  through  the  back  in  consequence. 

I  should  feel  much  against  altering  the  thickness 

more  than  a  fine  sand-paper  to  finish  off  would  do 

when  I  oould  not  take  note  of  the  difference  with  the 

calipers. 

I  should  like  to  ask  Mr.  P.,  or  any  other  of  your 
readers  who  may  haTe  thought  of  the  matter 
sufficiently  to  haTe  formed  an  opinion— I  do  not 
think  Mr.  P.  eren  mentioned  the  fact  in  his  articles 
—Why  were  mauT  of  those  grand  old  instruments 
built  with  the  ribs  narrower  in  the  upper  bouts 
than  the  lower  ?  Ton  will  please  note  I  say  many 
of  them,  not  all.  And  I  bdicTe  it  is  a  fact  that 
some  are  more  so  than  others.  My  opinion  is,  and 
I  have  found  it  borne  out  in  practice,  that  this  was 
one  of  the  methods  by  the  whidi  these  makersaltered 
the  air-mass  of  their  instruments  when  necessary 
that  way.  I  should  say  from  my  experience  that  it 
is  impossible  for  any  maker  to  produce  instru- 
ments like  the  Tiolin  time  after  tune,  cTen  though 
he  used  the  same  ^patterns  exactly  of  a  like 
internal  capacity,  he  might  get  them  Teiy  near, 

Sr  chance  now  and  then  exactly  hit  the  mark ;  but 
e  probability  is,  howcTer  (and  this  I  haTe  proTcd 
from  expeiieDce),  that  he  would  be  a  little  out  more 
or  less  one  way  or  the  other^  and  he  would  then 
altaL-it  (the  size),  and  bnng  it  to  the  exact 
capacity,  or  as  near  as  he  could  get  it,  if  not  exact. 
1 00  not  know.  Sir,  whether  you  aro  a  Tiolinist  or 
nndentand  anythffifr  of  the  instrument,  either  as  a 
player  or  a  maker,  but  haTe  no  doubt,  as  a  scientiflc 
man,  tou  know  it  is  a  peculiar  instrument,  and  one 
that  has  giTcn  rise  to  endless  discussions,  and  I 
would  ask  you,  Mr.  P.,  or  any  of  your  many 
readers  to  tell  me  how  it  is— if  this  is  not  thus,  as 


the  saying  is— possible  for  anyone  to  select  the  best 
three  instruments  from,  say  i2  or  20,  CTen  though 
they  were  not,  and  ncTer  had  been,  steuncr  up,  or  a 
note  played  on  them  ?  And  this,  ^  sseert.  comd bedone 
by  anyone,  ctbu  a  deaf  person,  proTioing  he  could 
feel  with  his  fingers  and  thumni.  Thero  might,  and 
no  doubt  would  be,  certain  characteristios  of  tone 
peculiar  to  each  of  these  three  instruments,  which 
would  be  manifest  upon  trial,  for  no  three  Tiolins 
wero  OTer  mads  exactly  alike,  any  mero  than  are 
the  Toioes  of  three  indlTiduals  alike  throughout 
their  compass,  and  this  fact  I  proTod  experimentally 
by  spendmg  a  lot  of  time  and  trying  in  Tarious 
ways  to  mske  two  alike  in  sound,  using  wood  from 
the  same  blocks  for  backs,  bellies,  blo^,  ribs,  and 
linings,  &c.,  throughout  for  both  of  them,  only  the 
tools  parting  the  wood,  first  by  working  tnem  alike 
to  the  greatest  accuracy  I  could  in  measurement, 
and  after  this,  when  1  found  it  USX,  by  working 
them  to  weight ;  but  in  spite  of  all  the  time  ana 
trouble  I  spent  on  them,  and  although  I  got  a  good 
result  in  both  cases,  they  wero,  and  are,  Tery 
dissimilar  in  tone.  I,  howcTer,  in  making  and 
altering  them  so  many  times  gained  that  best  of  all 
knowledge— Tiz.,  experience,  which  I  haTe  turned 
to  good  account  since,  and  now  find  no  difficulty 
in  gaining  the  one  result  I  aim  at — ^Tia.,  the  air 
mass  correct. 
The  PaTement,  Merton,  S.W.      J.  K.  Konk. 


VIOLOr  KAKINa. 

[32997.1—1  HAVE  read  with  much  interest  Mr. 
Pickering's  articles.  I  quite  endorse  his  remarks 
about  the  Tariableness  of  the  works  of  the  old  and 
best  masters.  I  haTe  seen  and  handled  many  fine 
examples  of  these  masters,  and  haTe  often  noticed 
these  slight  freaks.  A  slight  difference  in  the  two 
sides  of  the  waist  was  noticed  in  a  fine  Strad.  in 
the  possession  of  Prof.  Hoggins,  who  kindly  iuTited 
me  to  see  it.  Prof.  Hoggins  thought  none  the  less 
of  the  gem,  for  it  is  a  fine  example  of  a  good 
period,  and  has  the  faTourite  red  Tarnish.  (I  haTe 
a  Guamerius  which  differs  in  its  middle  bouts). 

Prof.  Huggins,  as  well  as  on  physical  astronomy,  is 
a  high  authority  on  the  subject  of  Tiolins  of  the  old 
masters.  It  is  not  surprising  the  capacity  of  the 
Joseph  Guamerius  was  less  than  the  Stnd.  Mr. 
Pickering  tried.  Of  course  Mr.  Pickering  knows 
that  a  Joseph  is  often  a  '*  small  fiddle." 

Mr.  Wenham  is  inclined  to  think  the  Italians 
worked  on  '*  scientific  prindplee.*'  I  haTe  great 
doubts  of  this.  Thero  is  no  cTidence  that  they  were 
scientists,  but  meroly  intelligent  craftsmen. 

The  life  of  StradiTarius  was  spent  in  experiments, 
which,  in  his  able  hands  and  long  life,  led  up  to 
the  best  known  results,  and  he  appeared  to  be 
guided  only  by  his  experience.  If  these  makers 
worked  by  a  '*  scientiflc  principle,"  how  could  they 
differ  so  much  among  themselves  and  their  own  in- 
dividual productions?  None  worked  on  the  beat 
principles  till  Stradivarius,  and  after  him  many  in- 
ferior models  were  still  xnade— some  of  which  we 
are  inclined  in  our  own  day  to  call  stupid  fiddles. 
Better  artists  than  some  of  them  there  could  not  be ; 
but  I  have  always  inclined  to  attribute  the  superior 
character  of  these  instruments  mainly  to  good 
material  and  work,  wonderfully  helped  by  a^e  and 

UM. 

There  was  a  time  when  new  StradiTarius  instru- 
ments were  imported  into  this  country :  they  were 
not  liked  because  they  wero  too  loud  and  hard  in 
tone ;  wero  at  that  time  thought  to  be  too  thick  in 
the  wood,  henoe  the  mistaken  preference  for  the 
thin  and  less  Tigorous  tone  of  the  Stainer  type. 

As  an  instance  of  what  age  and  use  will  do— the 
violin  which  Hill  and  Sons  recently  disposed  of  for 
£2,000,  had  not  been  used — thevaniish  and  general 
appearance  was  such  as  if  it  had  rocently  left  the 
workshop  of  Stradivarius.  In  couTeraation  with 
Mr.  Hill  on  this  Tiolin,  he  remarked,  "And  what 
do  you  think,  Mr.  Calver  ?  Its  tone  was  like  a  new 
fiddle,  hard  and  crude."  No  Name. 

[32998.]— Thb  artftdes  on  "How  to  Make  a 
Yiolin,"  by  Mr.  Pickering,  in  "  Oura,"  were  very 
excellent  for  the  purpoae  for  which  they  wero 
written,  and  I  indorse  the  greater  part  of  Mr. 
F.  H.  Wenham*s  remarks  (letter  32982).  I  am  in 
full  acoord  with  him  "vdien  he  says:  "I  am  of 
opinion  that  beyond  the  high  excellenoe  of  their 
workmsaship  the  old  masters  had  a  defined  sdentiflo 
principle  to  work  upon."  I  quite  agree  with  him 
because  I  know  that,  as  far  as  the  practical  handling 
of  the  instrument  permits,  the  Tiolm  is  made  strictly 
in  accordance  with  aoonstical  jirinciples.  I  will 
endeaTour  to  proTe  this  by  bringing  forward  three 
cases,  all  of  which  haTe  more  or  lees  bearing  upon 
the  subject  in  question.  I  am  aoouainted  with 
soTeral  pianoforte  makeis  who,  to  thcar  honour  be  it 
said,  teied  their  best  to  produce  a  first-class  piano. 
Knowing.  howoTer,  no  principle  to  work  upon,  they 
proceeded  to  copy  minutely  the  better  cUlIm  of 
instruments  by  otner  maken.  I  know  for  a  fact 
that  the  matenal  they  used  and  their  workmanship 
was  positively  superior  to  that  employed  in  the 
maniuaoture  of  the  instruments  from  which  they 


copied- whibhj  indeed^  in  these  ipedal  oasss  is 
only  natL^jU  ;  out  in  spite  of  all  this  the  instruBMnts 
fell  short  of  the  or^nals.  This  would  tend  to 
show  that  good  material,  workmaxuhip,  Taniih, 
&c.,  without  the  requisite  knowledge  of  how  thsj 
should  be  properly  utilised,  will  not  make  a  lint- 
class  piano,  and  uis  applies  with  greater  foros  to 
the  Tiolin. 

The  second  case  I  would  mention  is  tiiat  of  va 
late  friend,  Mr.  S.  jljiderson,  of  Margaret-stns^ 
Cavendish-square.  This  gentleman  had  two  very 
fine  violins ;  for  a  certain  reason  he  was  oompsQca 
to  use  a  very  large  chin-rest  made  of  very  asaiy 
wood.  When  he  applied  this  to  the  one  riolin  it 
improved  its  tone  wonderfully— in  fact,  it  wu  tbeo 
a  different  instrument;  on  the  other  handLirhcn 
he  applied  the  same  chin-rest  to  the  other  violiB  ths 
difference  it  made  was  exceedingly  di^t;  ths 
sound  merely  appeared  to  be  a  little  mnfflM.  Nov 
I  would  ask  our  violin  makers  what  had  the  wood, 
workmanship,  and  varnish  to  do  with  the  remit  f 
The  third  case  I  should  like  to  bring  forward  ahoin 
that  a  shaTing  taken  off  from  a  certain  part  will,  to 
a  certain  extent,  muffle  a  sounding*  body,  whstssi 
an  additional  shaTing  or  two  taken  off,  and  the  body 
will  once  more  acquire  its  old  brilliancy  of  ioiia 
This  is  an  experiment  that  I  made  in  1878,  and  tbs 
result  thereof  is  stated  in  "Oon"  onthe20thSmt 
in  that  year.  It  is  as  follows :— "  I  tooka  lath  of  a 
certam  length,  thickness,  and  width,  and  saspsDdsd 
it  by  a  thin  thread.  Now  when  I  strack  the  flit 
surface  of  the  laUi  a  certain  musical  note  was  pro- 
duced, Tery  clear  and  bright ;  this  was  also  the  esis 
in  a  less  degree  when  I  struck  it  on  its  edge  or 
smaller  sur&oe,  which  tone  was  a  fifth  higher  tiiaa 
that  produced  from  the  flat  surface.  After  ttn  I 
took  a  shaTing  off  Uie  smaller  edge,  when  it  osithsr 
produced  a  fifth  nor  a  fourth,  and  the  tone  wis 
consequently  not  quite  so  bright.  Then  I  tw^ 
another  shaving  or  two  from  the  edge  to  make  it 
produce  a  fourui^  and  the  tone  from  the  flatsuifaoe 
again  sounded  bnght." 

These  facts  ought  to  be  sufi&ctent  to  silenos,  oo« 
and  for  all,  those  who  talk  about  varnish  and  wooa 
as  the  principal  requirements  in  produdog  a  good 
Tiolin.  NcTcrtheless,  I  fear  my  few  remarks  wal 
not  have  that  effect.  A  violin  manufaetunr  has  to 
UtC}  and  in  order  to  do  busineee  he  is  obliged  to  hide 
his  ig|uoranoe,  and  as  a  reason  for  tiie  shortoomifigi 
of  his  productions,  his  lack  of  the  wondeifiil 
'  *  Italian  Tarnish  "  always  serves  as  a  Toy  plausible 
excuse  for  the  inferiority  of  his  instruments. 

J.  H.  Sohucht 


[32999.]— I AK  glad  to  find  Mr.  Weoham  among 
the  correspondents  on  Tiolin -making-  his  ransxlp 
are  always  eminently  practical.  To  my  mind,  it  u 
an  indisputable  fact  that  the  old  artists  "toned" 
their  instruments  in  some  way  not  at  present  known. 
No  doubt  part  of  the  process  consisted  in  makiog 
the  back  and  belly  respond  to  certain  notes  at  a 
known  interval  apaA  before  they  wero  joined  to 
the  ribs ;  but  I  tlunk  the  final  process  muBthave 
been  done  on  the  outsideL  as  Mr.  Pickering  suggeiti. 
It  is,  I  believe,  a  recognised  fact  that  there  shoold 
be  a  tone  difference  between  back  and  belly  whsn 
finished,  the  back,  I  presume,  giving  the  higbst 
note.  Will  Mr.  Pi<ftering,  or  the  omniflaent 
"  Sdo,"  tell  us  how  to  clamp  and  vibrate  thess 
plates  so  as  to  oozzeotly  determine  tiieir  fundamental 
note? 

The  man  who  makes  violins  to  acertain  standam 
form,  no  matter  how  carefully  he  may  work,  can 
scarcely  be  called  an  artist.  A  well-made  iuitni- 
ment  is  not  necessarily  a  good  one,  and  if  its  tooe 
be  poor,  it  is  like  having  a  good  clock  which  won  t 
go.  The  difference  between  a  good  instrument  and 
an  indifferent  one  can  only  be  told  by  theear,  sad 
doubtleaa  all  the  old  famous  violin-makers  were  mtt 
with  very  sensitive  musical  ears,  and  did  not  failw 
use  them  in  finiahing  their  best  instruments.  Pl'^^ 
less^  too,  they  worked  in  a  true  sdentifio  spint,  W 
noting  carefully  how  each  change  in  curvature  w 
thickness  affected  the  sound.  Probably  tw 
method  of  "toning"  was  a  simple  one;  but  «» 
not  the  leas  difficiUt  to  discover  on  that  account 
just  as  was  their  method  of  making  and  ^P|7j°| 
their  varnish.  I  don't  remember  nedngitnMa 
that  they  bouffht  their  varnish,  and  if  o><^°J^ 
made  his  own,  it  must  have  been  a  simple  pr^^i^ 
for  we  can  hardly  suppose  him  to  ha^o  v^ 
chemist's  laboratory.  £  to  the  amber  theory.  1^ 
many  men  can,  even  now,  with  modern  cheim<w 
appliances,  successfully  fuse  and  make  affii'v 
varnishi' 

It  is  generaUy  asserted  that  each  of  ^^ 
makers  £ad  his  own  special  tone  character,  and  w 
this,  to  the  experienced  ear,  was  quite  >uffic!^«J; 
identify  the  maker  of  every  first-class  violin  oowb 
to  have  been  the  work  of  some  one  of  the  wox  o* 
five  famous  Italians. 


Can  Mr.  Pickering,  or  any  other  con. .  ^ 
inform  me  what  are  the  structural  differffi^jr 
curvature  and  thickness  of  back  and  belly  >a»^ 
aStrad^  a  Stainer,  and  a  Gnamerios,  •n^J"^'^ 
the  difference  in  tone  can  be  aeo^ied  ^. JjT^ 
variations?  Otdutio  vtf*^ 


Dmo.  18,  1891. 


ENOUSH  IfEOHAMIO  AND  WOELD  OF 
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BSTIKATZOK   07   TBB   DIATOKXO 
INTBBVAUS. 

[33000.]— Althouqhi  the  intorrals  between  the 
•oooeanTe  notes  of  the  mosioal  scale  must  be  in 
welity  pogressiTelj  smaller  as  we  ascend  the  scale, 
yet  to  the  musical  ear  all  the  whole-tone  interrals 
•••"  .•^^f  *nd  the  semi- tone  ones  appear  equal 
alio,  m  whatever  part  of  the  series  they  occur.  The 
tttetralCD  is  really  only  half  that  of  CD  one 
oeUre  lower  in  pitch,yet   to  the   ear  the  two 
iotWYiis  serai  equal.    T^  judgment  of  equality 
no  doubt  arises  from  the  fact  that  the  yibration 
»tio  (or  Oie  string-length  ratio)  between  the  C  and 
the  D  IS  the  same  m  both  oases,  although  no  idea  of 
laho  u  conveyed  to  the  mind  in  listening  to  the 
conaecutive  notes  and  comparing  the  two  intervals, 
except  that  of  equaKty.    These  vibration  ratios 
jave,  ttierefore,  very  properly  been  used  as  the 
btus  of  measurements  of  the  intervals.    But  the 
anal  mode  of  stating  these  measurements  by  such 
ftMtaons  as  8,  y,  {f  although  founded  upon  the 
Slid  »ti08,  does  not,  I  think,  give  a  very  clear  or 
gfy'.  wea  pf   the  reUtive  dimensions   of  the 
bteryals.    To  sav  that  a  whole-tone  is  to  a  semi- 
tone interval  as  J  is  to  11  i«  equivalent  to  stating 
fftat  thev  are  withm  a  very  small  fraction  of  being 
enuat  thu  fraction  being  only  ^J^,  or,  say,  ^V- 
Eyenin  the  harmonic  sc2e,  with  ifo  large  wmi- 
tone  mtervals,  they  cannot  be  so  nearly  equal  as 
to;  while,  with  regard  to  the  melodic  scale,  the 
sCstement  muat  be  still  farther  fhnn  the  truth. 

If,  however,  we  give  the  said  fraotions  the  cqui- 
jitent  fOTms-.M26  and  1-068-1  believe  we^ 
find  m  their  decimal  portions,  that  is,  the  excess 
MovBumty  in  eadi,  something  like  the  truerela- 
mneasursB  of  the  two  intervals.  Intfaxswvywe 
nt,  m  the  harmonic  scale,  G  125  D  111  E  66  P. 

^  the  semitone  £~F  is  more  than  half  the  widest 
wteie  tone  O— D.  In  the  melodic  scale  the  semi- 
tons  IS  E  63  F— less  than  half  of  a  whole  tone 
interval.  But  perhaps  the  relative  .lengths  of  the 
mterrals  may  be  better  appreciated  when  they  are 
wted  according  to  the  plan  suggested  by  Mr. 
^MMder  J.  hBs  (see  "E.M."  vl.  XLI.  p.^18), 
tojnded  on  the  equal-temperament  scale.  Aa 
ocUve  of  that  scale  he  diodes  into  1,200  equal 
psrts,  whidi  he  names  oents,  100  of  these  beine  the 
geieure  of  each  of  its  12  semitone  intervab,  200 
Mtog,  of  course,  that  of  a  whole-tone  interval. 
Upon  this  bama  a  Uw  simple  calculations  enable  us 
tossrigntothe  intervals  of  any  scale  the  propor- 
tional number  of  cents  corresponding  to  thmr  mea- 
•jm  otherwise  ascertained,  so  that  the  comparison 
oone  scale  with  another  in  legard  to  its  intervals 
jeoomes  ea^.  The  accompanymg  table  shows  the 
o^als  of  the  harmonio  and  melodic  scales  tnns- 
md  m  this  way  into  cents. 

Hannonio.     Equal  temp.      Melodic. 


the  value  of  rain,  especially  on  almost  dust-dry 
earth,  have  experienced  the  oisappointment.  They 
find  one  morning  the  sky  doudM  over  with  evi- 


a  drop  of  rain  having  fallen  on  i3ie  parched  fields. 
Surely,  if  there  is  a  possibility  of  compelling  the 
water-oazrying  clouds  to  discharge  the  much- 
needed  rain|  it  is,  at  least,  worth  wmle  ti7ing  how 
best  to  aehieve  the  desired  result.  Whether  the 
expense  of  the  dynamite  balloons  would  be  too 
much  to  make  the  experiment  pay,  remains  to  be 
proved ;  but  it  is.  at  least,  worth  whfle  trying,  when 
there  is  obviously  **  rain  in  the  clouds  "~no  one 
would  try  it,  prosumablv,  in  the  doudless  skies  over 
the  Soudan,  ror  example.  Atmospheric  conditions 
are  not  always  the  same  in  even  the  Eastern  and 
Westeca  counties  of  England,  and  they  are  not 
quite  so  far  apart  as  Texas  and  Madras.  Everyone 
knowa  that  the  rainfall  in  Suffolk  and  the  Eastern 
counties  is  much  less  than  it  is  in,  say,  Westmore- 
land (less  than  a  quarter).  Surely,  if  there  ia  a 
possibility  of  the  farmer  getting  rain  from  the 
clouds  he  sees  rolling  by,  it  might  be  worth  his  while 
to  try  the  experiment,  which,  whethor  it  failed  or 
succeeded,  would,  at  least,  add  something  to  our 
knowledge.  Hortns. 


A  SOBIBIKa  BLOCK. 

[33002.]— Below  you  will  see  a  rough  sket<ih  of 
^*  sorifamg  block  "  which  is  infinitely  better  than 
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rights.  The  only  advantage  a  patentee  gets  is  the 
fact  that  the  issue  of  a  patent  is  jmrnd-faete  erideooe 
that  he  was  the  original  inventor,  and  the  onus  of 
proof  to  the  oontruy  lies  on  tiie  infringer.  Itia 
dear  that  any  one  may  make  a  patented  artidefor 
experiment ;  for  in  the  case  of  many  things  no  one 
would  buy  the  artides  or  take  out  a  license  to  make 
without  first  trying,  and  preferably  that  by  making 
according  to  the  Bpedftoatioa.  for  if  the  artida 
could  not  be  made  according  to  the  spectficatioBy 
the  patent  would  be  void.  In  many  cases,  patentee! 
are  quite  pleased  to  have  amateurs  make  the  in- 
vention for  amusement  or  experiment,  aa  that 
advertises  it,  and  makes  it  better  known. 

The  law  is  quite  dear  on  the  subject,  and  can  be 
found  dearly  stated  in  all  the  manuals  relating  to 
patent  law,  and,  so  far  as  I  know,  the  decisions  of 
the  judges  have  invariUy  been  as  I  stated— that 
anyone  may  make  a  patented  article  for  experi- 
ment, so  that,  if  possible,  he  may  improve  it,  and 
BO  further  promote  the  progress  of  invention. 

IncubajiB. 


the  one  described  in  the  artide  of  "  Fitting.*'  I 
have  used  both  very  often,  and  can  say  it  with 
confidence.  a.  H.  B. 
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Here  it  will  be  seen  that  the  harmonic  exceeds 
Vie  equal  temperament  semitone  by  91  cents, 
gMUy  the  amount  bv  which  the  mdodic  semitone 
Ma  short  of  It ;  also  that  the  larger  harmonic 
Whole  tones  m  6*  cents  greater,  and  the  smaUer 
ijwots  less  Ujan  those  of  the  equal  temperament 
wie,  whfle  the  mdodic  whole  tones  are  just 
4  ottti.  greater  than  the  equal -temperament  ones. 

Bdmburgh.  Walter  M.  Hardie. 

BAIN-BBINaiKa. 

rWj)01.]---YoT7E  correspondent  "  A  Fellow  of  the 
2JTW  Asteonomical  Sodetv,"  referring  to  the 
■wnaeot  that  the  rain-bnnging  experiments  in 
«MS  have  been  successful    says  that  similar  ex- 

£?^*"v^?^*^™ '^^^^  "^«*  ^^tireiy-  He  does 
■w  m  whether  the  conditions  were  the  same.  No 
«M  suppose,  would  be  so  foolish  as  to  expect  to 
«Mr  nan  from  doudless  skies  by  the  explonon  of 
^^^fiJ^^  baUoons,  or  anything  else  of 
«J»ind ;  bat  the  experiment— a  truly  sdentiflo 
JJ-WM  earned  out  m  Texas  to  see  if  it  was  not 
gJJWe  to  compd  the  maisture-laden  douds  to 
jTOTge  some  of  the  water  they  contain.  There 
yCMWy  a  fanner  in  this  country  who  has  not 
J«inoed  disapnointment,  when  longing  for  rain 
*J^P«whed  idds,  to  find  the  he^avSy-laden, 
■jTOB-fllled  douds  pass  over  his  "  bank  "  with- 
^i»tlng  him  even  a  Uttle  deposit.  Mere 
gwos,  who  have  not  time  to  water  their  bits 
•«w»with  the  usual  appliances,  and  who  know 


IK0X7BAT0BS-PATEKT  I.AW. 

[33003.]— If  Mr.  Fraser  (letter  32978,  p.  362)  had 
stated  that  the  spedfication  he  reodved  was  that  of 
Hearson's  patent,  I  could  have  told  him  at  once 
that  the  patent  was  still  in  force,  and  that  aU  the 
stamp  duties  or  fees  had  been  paid  for  the  full  four- 
teen years—suffident  proof  of  the  sacoess  of  the 
invention.  If  he  had  referred  to  my  letter  on 
p.  167  he  would  have  found  these  words :  **  Perhaps 
Hearson's  is  one  of  the  best  incubatore  in  the 
market,,  and  it  is  also  fitted  with  a  good  regulator, 
whidi  acts  automatically."  The  prindpal  feature 
in  Heaiaon's  specification  is.  in  fact,  the  dosed  cap- 
sule containing  a  liquid  wnidi  expands  and  oon- 
tracs  within  limits  of  temperature  required  in 
incubators ;  and  it  is  certainly  an  ingenious  device. 
I  am  satisfied  that  Hearson's  must  be  a  valid 
patent,  or  it  would  have  been  contested  long  ago. 

Now,  as  to  Mr.  Hearson's  question,  addressed 
to  me,  in  which  he  asks  for  a  ''  case  "  confirming 
the  statement  I  made,  that  '<  Anyone  may  make 
a  patented  article  for  experiment,  even  if  the  patent 
18  valid "  (that  is  how  I  wrote  it— not  **  be  vaUd  "). 
The  answer  is  easily  given,  and  should  be  well 
known  to  all  patentees,  for  anyone  may  make  a 
patented  article  for  amusement  or  experiment,  but 
not  for  ^*  beneficial  user."    There  are  many  cases : 
See  "  Jones  v.  Pearce,"  1,  Webster's  Beports,  126 : 
"Freareon    v.   Loe,"    Law    Beports,   Chancery 
Division,  48.    Mr.  Hearson  can  find  more  cases  in 
the  manuals,  and  any  patent  agent  can  tell  him  that 
the  law  is  aa  I  stated.    For  ob?ious  reasons,  it  must 
be  so.    The  whole  essence  and  spirit  of  the  Patent 
Law  of  this  country  is  to  encourage  invention  for 
the  benefit  of  the  public—not  the  inventor ;  but  the 
law  says  to  the  inventor :  If  yon  will  publish  such  a 
description  of  your  inventaon  that  any  one  con- 
versant with  the  details  (a  workman  in  the  trade) 
could  make  the  machine,  or  what-not,  from  the 
desoriptiott,  then  on  your  paying  certain  sums  ef 
money  the  patent  will  be  sealed  for  fourteen  yean ; 
but  ixteoj  OM  infringes  it  you  most  delenci  yonr  I 


BEFZiBOTIOK   OF   SHIP   160 

DI8TAKT. 

[33004.]— Ak  instance  latdy  came  before  my 
notice  which  mi^ht  interest  your  readers.  The 
officers  of  the  ship  Prince  Mupert,  bdonging  to  the 
Hon.  Hudson  Bay  Conopany,  were  engaged"  taking 
the  sun  "  in  Hudson's  Bay,  and  they  were  surprised 
to  perodve  a  plain  reflection  oi  a  ship  upon  the 
sflvered- glass  of  the  instrument.  Nothing  in  the 
shape  of  a  ship  save  their  own  was  in  sight,  °  fidd'* 
ice  extended  to  the  horizon.  However,  noting  the 
time,  &o.,  the  Prince  Rupert  proceeded,  as  wdl  as 
drcumstanees  pennitted.  S^e  40  hours  after  a 
vessd  was  sifted,  and  her  appearance  tallied 
exactly  with  the  reflection  in  the  sextant.  The 
vessd  waa  spoken,  and  special  inquiry  led  to  the 
fact  that  she  proved  to  have  been  160  miles  distant 
from  the  plaoe  where  the  observations  were  taken 
on  the  Prince  Rupert  40  hours  previous. 

The  captain  of  the  latter  vessd  ascribed  the 
phenomenon  to  the  presence  of  the  ice.  Ferhapa 
some  of  our  able  fellow-readers  can  explain  P 

Walter  Strallbrd. 

100,  Balaam-street,  Phustow,  E. 

OPTICAL  ILLUSIONS. 

[33006.1— RBFEBBBfG  to  my  letter  in  this  week's 
"E.  M.,'^  No.  32,980,  p.  363,  permit  me,  in  jualioA 
to  myself,  to  point  out  that  the  illusion  No.  1  is,  Ij 
your  comjpoutor,  placed  upside  down.  And  regara- 
ing  No.  2,  your  engraver  has  broken  my  square 
under  the  band,  and  distended  the  lines  above  it 
out  of  the  rectangular  shape.         T.  H.  Evaius. 

PBOJBOriLES  AND  THB  BOTATION  OF 

THB  BABTH. 

[33006.]— I  THnrx  "J.  B.O.'s"  letter  of  last 
week  explains  the  difficulty  rsised  by  the  letter 
of  *<N.S.W.  Beserve  Bifleman"  quoted  by 
"  F.B.A.S."  But  he  is  in  error  in  snpposmg  that  tlio 
rotation  of  the  earth  has  nothing  to  do  with  the 
deviation.  The  drift  of  the  shot  caused  by  its 
rotation  being  much  greater  than  its  deviation 
caused  by  the  rotation  of  the  earth,  the  actual  oc 
nett  deviation  is  always  to  the  right  in  dther 
hemisphere.  From  the  table  given  by  *'  J.  B.  C* 
I  make  the  drift  at  3,600yds.  range  to  be  more  than 
13yds.,  which  is  more  than  the  deviation  quoted  ht 
"  F.B.A.S,"  for  6,600yda.  So  "  N.8.W.Ja.B.»»  was 
right  in  his  observationa,  though  he  probably  did 
not  understand  the  problem. 

I  quite  agree  with  <*  J.  B.  C."  that  the  explana- 
tion of  the  drift  must  be  found  in  the  theory  of  the 
gyroscope,  and  I  feel  certain  that  it  might  be 
exi>lained  mathematically.  Has  anyone  ever  ex- 
plained the  cause  of  the  curved  path  of  a  billiard 
bell  with  a  lot  of  side  on  ? 

In  reply  to  "Kinetic"  (Queiy  76062)  if  apro^ 
jeotile  be  shot  up  vertically  into  the  air,  it  will  iUl 
to  the  westward,  because  whfle  in  the  air  it  wfll  only 
travd  east  at  the  rate  of  the  surface  of  the  earth 
from  whence  it  was  shot,  and  to  keep  vertically  over 
the  B^t  it  left,  it  would  have  to  travd  an  an  with 
a  radius  greater  by  the  average  height  it  m^nfa^f^^^ 
whfle  in  the  air.  So  the  distance  it  would  fall  to 
the  westward  would  be  the  difference  of  the  are  a 
point  on  the  surface  of  the  earth  would  describe 
whfle  the  shot  was  in  the  air,  and  the  same  are 
measured  at  the  average  hdght  the  shot  main- 
tained. For  example,  supposing  a  projectfle  shot  up 
vertically  at  the  equator  with  a  vdodty  of  2,000ft 
per  second,  neglecting  the  resistance  of  the  air,  the 

deviation  may  be  found  by  the  formula.  ^^  ^^  * 

3P 
■  B.  Where  h  ->  height  to  which  the  shot  is 
projected ;  t  »  time  of  ascent  or  descent^  and 
P  «  period  of  earth's  rotation.  The  shot  would 
ascend  for  ^gp  •  62'6secs.  to  •  height  of  (62-6)* 
X  16  •  62,600ft.,  and  the  average  height  would  be 
two-thirds  of  this ;  but  we  need  not  concern  our* 
sdves  with  this,  as  it  is  iududed  in  the  16in.  the 
numerator,  and  the  3in.  of  the  denominator.  The 
earth's  period    is  a    ddersal   day,   and  equiS 
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86,16ifleo8.  ;   bo,  taking  x  u  3-1416,  and  forma- 
laliag  the  Talnei,  we  haTe 

jj  ^  16  y  62,.500  x  31416  x  625 
ax  86ltt4 

I  will  laaTe  "  Kinetic  *'  to  work  ont  the  result. 
I  make  it  759'd9ft.  H.  Wake. 


BAXAKOBD  8WBLI.-PBDAL. 

[33007.1— Ik  m^  suggestion  for  a  balanced  swell- 
pedal  on  p.  336,  in  answer  to  "  DIaoere  Oapto*s  " 
qaestion,  No.  76836, 1  oYerlooked  a  fact  which  Mr. 
Thomas  EUiston  has  been  good  enough  to  call  atten- 
tion to  in  his  reply  to  "  T.  A.  L.,"  No.  76031,  on 
p.  368— namely,  that  the  shutters  being  out  of 
centra  causes  a  Tazianoe  in  the  lererage ;  there- 
fore, for  the  same  reason,  a  coiled  spring  would  not 
do  either,  as  the  spring  would  be  at  its  ^atest 
strength  when  the  shutters  were  dosed,  whilst  tiie 
geeatest  weight  would  occur  when  the  shutters  were 
open.  I  do  not  understand  how  his  suggestion  of 
having  the  shutters  weighted  would  answer^  either, 
for  I  presume  he  means  having  weights  let  mto  the 
to|>s  of  the  shutters,  so  that  the  weight  would  be 
inside  or  behind  the  centra.  If  that  is  so,  I  do  not 
see  when  the  difference  lies  between  having  a 
weight  which  pulls  up  in  front  of  centre,  and  a 
weight  hanging  behind  the  centre ;  nor  would  the 
plaomg  of  the  shutters  perfectly  central  do,  unless 
you  have  a  weight  to  counterbalanoe  the  weight  of 
the  action;  nor  yet  would  hanging  the  shutters 
bebind  their  oentraa  do,  as  you  again  get  the  varia- 
tion in  the  leverage. 

The  only  sug^tion  I  can  make  is  to  have  ver- 
tical shutters,  m  the  use  of  which  I  have  never 
found  any  difficulty  in  closing  the  swell,  as,  when 
all  the  action  is  balanced,  properly  and  the  pedal 
balanced  a  little  in  advance  of  the  heel,  the  fog  is 
entirely  at  rest  on  the  pedal,  the  movement  bSng 
from  the  ankle  alone,  toe  down  and  heel  up— hed 
down  and  toe  up.  With  a  little  practice,  this  is  far 
mora  comfortable  and  steady  than  when  the  whole 
of  tiie  leg  from  the  hip  downwards  is  at  work,  as 
is  the  case  with  the  racovering  pedal. 

The  plan  which  Mr.  EUisfon  suggests  on  p.  313, 
raply  76836,  for  maintaining  a  recovering  pedal  in 
any  position,  and  which  he  says  is  his  own  idea,  I 
consider  to  be  an  excellent  substitute  for,  and  the 
next  best  thing  to,  a  balanced  pedal. 

I  feel  sura  this  will  be  an  interesting  subject  to 
most  organists,  and  I  would  therefora  like  to  see 
other  readers'  opinions  on  the  matter.  Leo. 


The  New  Italian  Bifle.— The  weapon  is 
1*2  metres  Ions,  exclusive  of  the  bayonet ;  ana  of  6*6 
millimetres  calibra.  The  most  important  factor  in 
connection  with  the  rifle  is  the  smokeless  powder 
cartridge,  which,  owing  to  its  light  weight  and 
small  sue,  permits  the  number  of  carbridffes  carried 
by  the  souuer  to  be  augmented  to  160.  The  initial 
velocity  of  the  bullet  is  720  metres  per  second,  and 
with  rngard  to  its  penetrative  force,  it  is  said  that 
the  balTwill  pierce  two  mattresses  and  two  planks 
12  centimetres  (6in.)  thick,  at  a  distance  of  1,200 
mfttres^  or  4,000ft.  Loading  is  effected  by  means  of 
magasmes  containing  five  cartridges  so  arranged 
that  a  rapealing  fire  may  be  maintained  until  the 
magazine  is  exhausted.  A  few  experts  who  wit- 
nesesd  the  experiments  assert  that  tne  new  rifle  is 
too  short ;  but  the  majority  wera  convinced  that  the 
weapon  is  the  best  and  most  destructive  at  present 
exisong  among  European  armies. 

Xetallochromy.— Metallodhromy  is  a  process 
of  diract  polychrome  printing  upon  metallic  surfaces 
racently  presented  by  Mr.  Joss,  its  inventor,  to  the 
Society  of  Encouragement  of  National  Industey. 
Hitherto,  all  imprassions  upon  metal  have  been 
obtained  by  the  transfer  of  a  freshly-printed  sheet, 
or  by  the  transfer  of  the  impression  upon  a  sheet 
ol  rubber  to  a  sheet  of  metal.  To  this  effect  it  is 
necessary  to  construct  special  lithographic  presses 
in  order  to  obtain  an  exact  adjustment  of  the 
colours  forming  the  subject.  In  order  that  the 
printing  may  be  done  directly  from  a  hard  surface 
—that  is,  the  lithographic  stone,  upon  another  hard 
surface— that  is,  the  metal,  it  is  necessary  to  be  able 
to  render  the  metallic  surface  elastio  enough  to  ti^e 
the  ink  that  the  stone  carries,  without  impasting  or 
destroyinff  the  details  of  the  subject.  In  order  to 
reach  such  a  result,  the  process  employed  is  as 
follows:  Upon  the  metalhc  surface  to  be  printed 
thera  is  produced  by  the  mechanical  action  of  vezy 
fine  sand  a  fine  and  dose  grain,  which  is  diluted  and 
cleaned  by  immersion  in  different  alkaline  solu- 
tions. This  roughened  and  velvety  surface  takes  a 
Uthonaphic  impression  as  well  as  paper  and  fabrics 
do.  iBunediately  after  the  printmg  the  sheet  of 
metal  is  submitted  to  a  temperatura  of  60°  in  a 
special  stove,  the  obJMt  of  which  is  to  cause  the  ink 
to  enter  the  pores.  The  impression  is,  therefora,  no 
longer  superficial,  but  is  printed  in  the  metal  itself, 
whoee  expansion  «nd  contraction  it  may  follow 
without  undergoing  any  alteration.  The  metal- 
lochromio  prinn,  covered  with  two  coats  of  varnish, 
applied  hot  and  fixed  in  a  stove,  present  the  same 
coaracten  of  durability  as  faience  and  enamel. — 
Xa  Nature, 


REPLIES  TO  QUESIES. 

\*  In  th$ir  antwerif  CorreBpondentt  wrt  rttpeet' 
fully  rsquetted  to  mentwHf  in  each  instance,  the  title 
and  numher  qf  the  query  aeked. 

[76683.]— ABtrononiioal  Driving  Olook.-If 
this  qumifit  can  refer  to  Eng%neeri..g,  No.  1146, 
Dec.  16,  1877,  and  to  No.  1165,  April  27, 1888,  he 
will  find  excellent  drawings  and  desonption  of 
various  forms,  b^  Sir  Howard  Grubb.  I  have 
extracts  and  drawmgs  from  one  of  the  publications 
of  the  Institution  of  Mechanical  Engineers,  but 
cannot  lay  my  hand  upon  it.  Thera  is  an  article 
by  Mr.  Wenham  in  YoL  XXXI.  '<  E.  M.*'  No.  796. 

J.  G.  LxNBOon. 

[76706.]— Beed  Voloing.— I  am  glad  to  have 
been  of  some  service  to  '"Beeds,"  and  as  time 
slips  along  and  other  readen  come  forward  who 
know  not  earlier  volumes  of  the  "B.M.,"  it  may, 
perhaps,  be  useful  if  I  answer  the  questions  of 
*'  Beeds^"  and  add  some  other  hints  for  the  benefit 
of  any  mteresCed.  I  am  asked  first  of  all  if  the 
reeds  ara  actually  tested  in  their  own  cavity,  or 
can  they  be  sounded  any  other  way  to  save  incon- 
venience of  drawing  ?  It  must  be  understood  that 
reeds  cannot  be  fine-tuned  until  they  are  in  the 
positions  they  are  to  occupy;  then  they  are 
evened-up,  and  the  little  asperiaes  due  to  the  equal 
temperament  ara  softened  down.  In  the  rough- 
and-ready  way  they  ara  filed  up  a  trifle  above 
pitch  by  trial  on  a  tuning  bellows  alonnide  of  a 
coirasponding  reed,  and  then  "  voiced  "and  tried 
again.  They  ara  uien  placed  in  the  cavity-board, 
or  tube-board  as  I  call  it.  and  when  the  instrument 
is  complete  ara  flnished  by  the  tuner  or  regulator. 
In  the  nigh-daas  factories  the  voicer  has  a  skdeton 
organ  or  action,  in  the  frame  of  which  ara  two  or 
three  holes,  which  can  be  stopped  with  corks. 
Againrt  the  holes  he  presses  a  leather-faced  block, 
on  which  is  the  reeid  he  wishes  to  voice,  and 
by  touching  the  corresponding  key  he  soon  gets  the 
reed  somewhera  near  what  he  wants.  Two  holes  ara 
sufficient— one  near  tenor  0,  and  the  other  about 
staff  G.  One  block  with  dots  at  each  end  of 
different  sizes  generally  suffices,  and  a  set  of  reeds 
BO  prapared  is  turned  out  as  '*  voiced  and  tuned '' ; 
but.  as  mentioned  above,  they  must  be  flne-tuned 
and  evened-up  when  in  their  own  tubes  and  on  the 
wind  which  is  intended  to  work  theiU'  Hera  let 
me  sayi  that  in  fine*tuning  it  is  necesaaiy  to  Work 
the  bdlows  very  steadily,  and  to  keep  as  near  as 
posdUe  an  even  pressura— not  merdy  to  get  the 
reeds  into  tune,  but  to  set  them  to  speaic  with  an 
even  voice,  for  it  would  be  most  objectionable  to 
flnd  G  with  a  round  tone,  D  with  a  reedy  tone,  and 
then  E  with  the  round  tone  again.  That  is  **  even- 
ing-up  "— gettmg  the  same  quality  throughout  the 
register,  u.  that  is  not  undentood,  please  put 
mora  questions.  Now.  as  to  tuning :  the  dmple 
rule  is  that  fourths  below  and  flfths  above  diould 
be  a  trifle  flat  (which,  it  will  be  seen,  means  that 
octaves  ara  true),  ana  flfths  bdow  and  fourths 
above  are  a  trifle  sharp.  The  prindple  is  the  same 
in  all  equal -tempered  uistruments ;  but  in  the  case 
of  reed  instruments  blown  with  a  varying  pres- 
sura of  wind,  thera  is  a  little  "  give-and-take  '* 
allowed  by  the  skilled  tuner  with  a  nice 
ear.  Now,  as  to  G— a,  as  asked  by  "Beeds,*' 
the  G  being  a  flfth  above  G  is  left  about  two  beats 
flat  jn  a  second— that  is,  two  beats  bdow  a  perfect 
flfth.  But  perhaps  I  had  better  give  the  whole 
sdieme.  The  '* bearings"  ara  always  laid  in  the 
middle  of  the  register,  so  we  commence  by  getting 
staff  G  true  bv  the  tuning-fork,  and  then  msle  mid 
G  true  to  tiiat.  Now,  holding  down  mid  G  as  far 
as  the  key  will  fall,  make  G  bdow  it  two  beats  flat 
(that  is  a  fourth  bdow)  ;  the  flfth  above  G  is  D. 
and  that  is  to  be  left  aoout  a  beat  and  a  half  flat 
("  flnetuning") ;  then  A  bdow  the  D  is  left  about 
one  beat  flat,  and  the  £  above  about  two  beats  flat. 
B  bdow  the  E,  is  left  very  little  flat,  and  the  F 
sharp  bdow  is  left  also  very  little  flat  to  the  B, 
while  G  sharp  above  is  made  two  beats  flat  to  F 
sharp,  and  the  G  diarp  is  made  almost  perfect  to 
the  G  sharp,  but  ezrinff  on  the  flat  side.  Starting 
again  with  mid  G,  make  F  (a  flfthbdow;  two  beats 
sharp,  the  A  ahiup  above  one  beat  sharp  to  the  F, 
and  the  D  sharp  a  trifle  sharp  to  the  A  sharp.  I) 
^arp  and  G  sharp  should  then  be  fairly  smooth  or 
toleraUe  to  most  ears,  for  few  ara  so  acute  as  to 
detect  the  difference  of  a  comma.  The  octaves  ara 
tuned  as  true  as  possible  to  these  bearings;  but  they 
cannot  be  absolutdy  true  always,  as  the  varying 
pressura  in  the  beliows  makes  a  slight  difference : 
they  will,  however,  be  true  enough  for  999  ears  out 
of  a  thousand.    Hera  are  the  trial  chords : — 

E  D  D       E       E       G  D       Efl.   Efl.  Gah.  Dah. 
G  B  A       Gsh.  B       A  Ash.  B&.   C      Ash.  B 
G  G  Fsh.  A       Gsh.  F  F       G      Gsh.  Fdi.  Fdi. 

Having  got  the  "  bearings  "  right,  the  rest  is  easy  \ 
but  laying  the  bearings  is  not  to  be  acquired  at 
once,  and  even  skilled  tuners  do  not  ali«ays  find 
their  '*  ear  "  in  good  condition.  Now  as  to  tools.  I 
use  a  bit  of  stay-busk  sted  for  slipping  under  tne 
1  vibratoHH-Kme  end  filed  down  for  use  under  the 


smaller  reeds,— a  half  smooth  file,  a  pair  of  pUeti 
with  fine  beaks,  and  a  bradawl  or  piece  of  rcniad 
steeL    The  scraper  is  made  by  snapping  the  t^ 
oil  an  old  saw- file  and  grinding  an  edge  on  oo« 
of  the  angles.    That  is  used  for  scraping  the  reedi 
—the  free  end  to  sharpen,  the  rivet  or  fixed  «ad 
to  flatten.    I  hope  these  instructions  ara  definite; 
but  if  anything  requires  duddation,  readen  bavs 
onfy  to  ask  through  the  "  E.  M.,"  and  they  will 
receive  all  the  information  I  can  give  theiia.  I 
thought  I  had  finished ;  but  it  occurred  to  metlut 
some  might  like  to  know  how  to  tdl  when  one  teed 
is  flat  to  another.  Take  the  mid  G  and  the  0  below, 
press  the  two  keys  down  full,  keep  a  steady  Uow 
with  the  bdlows,  and  if  you  hear  the  two  beats,  1st 
the  G  key  rise  gtfitly  under  the  finger.    If  the  beatB 
seem  to  vanish  or  fade  away,  that  is  proof  that  Qa 
fiat  to  G,  for  by  allowing  tbe  G  kev  to  rise  (tbatiito 
only  partly  open  its  pallet)  Gis  flattened,  andthes 
comes  into  consonance  with  the  G.    Similarly  br 
only  partly  depressing  the  G  key,  while  keepngC 
fully  down,  the  beats  will  become  mora  frequebt, 
audi  the  dissonanoe  mora  evident.    I  havelmowi 
even  musical  can  decdved  by  trusting  to  besii 
alone.    The  G,  instead  of  bdng  the  two  beats  flat 
has  been  that  much  sharp :  out^if  it  is  remembered 
that  depressing  a  key  only  half-way  tends  to  flattn 
the  note,  the  difference  is  easily  detected.   Tbe 
above  ramarks  apply  to  all  free-reed  instruments^ 
but  thera  must  be  steady  blowing.        Oboavov. 

[76729.]— I.,  and  N.  W.  1*ooob.— The  qnsiiil 
wul  probably  flnd  the  illustration  ne  raqutres  oo 
p.  141,  Got.  11,  1889;  but  if  that  is  not  exaeUv  tbe 
same  pattcon  as  the  one  inquired  about,  no  osnkk 
othen  can  be  found  in  back  volumes.  Would  it 
not  pay  somebody  to  bring  out  a  volume  of  lUuttra* 
tions,  giving  pictures  of  the  varioiis  locomotives  oa 
tbe  different  lineaP  I  don't  know  of  what  uisor 
interest  they  would  be ;  but  thera  is  eridently  a 
desira  to  have  them  amongst  some  people.    K.  P. 

[76740.]— Bath  Heater.- 1  diould  think  tiist 
"  lona  "  could  get  ideas  from  the  UlustntlonB  uk 
the  catalogues  of  makers  of  bath-heating  gas 
stoves^Fletoher's,  for  instance ;  but  in  back  num- 
ben  thora  ara  many  devices  illustrated.  Aa 
«  ordinary  Bunsen  burner  *'  is  useful,  but  one  ii 
not  of  mudi  use  if  the  bath  is  required  to  be 
heated  quickly,  unless  it  is  a  very  large  multiple 
burner.  T.  L. 

[76746.]— Wood  Bending.— Would  not  alengfii 
of  ordinary  piping  of  the  required  diameter  (18ia.) 
do  for  this  querist?    The  " presaura  *' of  the  stesa 


querist  ?    The  "  presaura 

is  not  of  much  moment,  except  that,  if  lo^  it 
oondenses  mora  readily.  L.  K.  r. 

[76751.]-'Bollor.-Oondensed  steam  will  aooo- 
mulate  in  such  an  arrangement  as  suggested.  Ihs 
query  is  of  little  interest  to  any  one.  B.  H. 

[76762.]— Puzzle  48.— Is  this  the  pussle  of 
squares  on  "card,"  in  which  the  pieces  placed ons 
way  make  mora  squares  than  they  do  the  other  ? 
If  so,  the  answer  is  simple — the  edges  do  not  fit 
aocuratdv.  The  squara  root  of  46  is  6-7082039. 
Isthat  what  is  required?  Mirmnf. 

[76767.1- Motive  Power.— Taking  the  questioa 
as  it  stands,  if  the  fud  used  in  both  cases  is  the 
same,  the  Dowson  water- gas  would  probably  bs 
the  most  eoonomicd.  aX.  F.  I). 

[76766.]  — New  a.W.B.  Single  Iiocoe.-! 
believe  the  length  of  stroke  is  22in.,  diameter  18m. 

W.  W.  K, 

[76773.]— Violin,— Ak  the  wood  is  old  it  wOl 
probably  do  well  for  a  violin,  as  the  tonedepeooi 
much  on  the  age  of  the  instrument,  and  the  wood 
being  old  to  bMnn  with,  the  use  of  the  instrument 
will  mora  quicUy  Imng  the  molecules  into  the  best 
podtion,  if  the  tarm  (3  the  instrument  is  snitabls. 
The  parts  should  be  put  together  in  a  mouu. 
Joining  the  back  does  not  interfero  with  the  sound- 
ing properties  of  the  violin,  no  more  than  varni^^ 
any  Idnd  improves  tixem.  Gkt  the  loan  of  a  hunoied 
low  -  priced  violins  from  a  wholesale  deder,  try 
them,  and  learn  something.         Sohwastzwii^< 

[76774.]— Oheeae-Maklng.  — I  do  not  think 
thera  is  any  practical  work  on  the  making  of  cheese. 
There  ara  severd  which  describe  the  processes,  bat 
none  giving  those  "tips"  (to  use  an  ei^reanfs 
word)  which  ara  to  be  had  only  from  expenenjefl 
hands.  Useful  hints  might  be  found  in  some  of  the 
books publiehed  by  Lockwood  and  other  flfpu^? 
dairy  farming ;  but  the  art  of  cheeae-making  inbw 
style  is  acquSed  only  by  practice.  Those  who  wlia 
to  pursue  it  as  a  busmess  should  take  a  few  lenoos  at 
a  dairy  school.  Nantwiob. 

[76776.]— Pormnla.— It  seems  that  anordfasiy 
work  on  arithmetic  is  what  this  querist  requires; 
but  probably  he  will  find  the  speoid  infonnam 
neecUd  in  Britten's  "Watch  and  Clockmakei'i 
Handbook."  At  any  rate,  Mr.  Britten  can  tdl  him, 
if  he  addresses  a  note  to  that  gentleman  eXJ^ 
Horological  Institute,  Northampton-square,  B.U. 

Nxnr.  J>ou. 

[76778.1— Cement.— Perhaps  plaster  of  ?«• 
woald  smt  this  querist.  ^* 

[76780.]  —  Bleotrioal.  —  The    cap»caty   ani 
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poUnttil  of  the  n  J«n  are  equal  to  the  numher  of 
mn  and  their  nse  and  charge.  Qaeriit  layi. 
•*D«tule  wanted.**  What ''detaila"  can  be  given? 
Tbeie  are  no  data  to  work  on.  S.  P.  T. 

[75783.] — Triotionlesa  Pendulum  Oear.— 
Tba  qnenit  had  better  oonanlt  Lord  GMmthorpe'i 
(Sir  £.  Bccfc^tfe)  *<ClookB,  Watchee,  and  Bdla.*' 
A'Mrietionleaffear"  is  not  known.         W.  M. 


[75789.]  — Heatinff  Boom  — B£ake  the  heating 
pipei  praetiGaUy  a  part  of  the  boiler ;  but  have  a 
tt»  to  thvt  oif  iteam  when  not  required  in  pipei. 
The  mlet  ahould  be  in  steam  epaoe,  and  the  return 
ihoald  enter  the  boiler  in  the  water  space,  the  pipes 
btmg  laid  so  that  any  oondensed  steam  (water)  will 
flod  its  way  to  the  lowest  part,  or  to  a  position 
where  it  can  be  readily  blown  through  by  aomitting 
itssm.  Kw.  Dob. 

[75791.] — Oyole  Brasinff.— The  brazing  of  parts 
of  ejdm  does  not  differ  from  any  other  kind  of 
tesnng.  The  parts  to  be  joiued  must  be  filed 
dssa,  M  oorered  with  a  mixture  of  fine  spelter  and 
bacBX  paste,  be  tied  together  with  iron  w&e,  and  be 
plaoed  in  a  de^  fire  until  the  brass  runs.  There  is 
Botliksly  to  be  any  book  on  the  subject,  but  the 
dstsils  are  giren  in  many,  and  many  times  in  the 
bsck  Dumben  of  this  paper.  Nttn  Dob. 

[75792.] —Workaliop  Floor.— As  there  is 
ibondanoe  of  day,  bum  enough  to  make  a  basis  Gin. 
Qdok  an  orer  the  floor,  mixed  with  lime  or  Port- 
Uad  cement.  Then  float  that  with  about  a  ^in.  of 
F^utland  oement  and  washed  sand  about  one  to  three. 
Oross,  say,  lin.  of  the  asphalte.  The  broken  brid^ 
the  low< 


viQ  do  for  the  lowest  layer. 


Nttn.  Dob. 


[75793.1— Soatinff  Boom  trom  Vire  Below. 
— Serersl  derioee  for  heating  rooms  hv  means  of 
oee  fire  haye  been  illustrated  in  back  volumes. 
Thsie  is  the  dmde  plan  of  heating  the  icesh  air 
md  disdkarging  it  into  the  house ;  the  Tarious  stores, 
lad  a  dsYice  ior  radiating  much  of  the  heat  passing 
op  the  main  chimn^,  by  pladng  radiators  m  fronl 
of  the  chimney  aa  it  passes  through  the  rooms— that 
ii,  letting  thm  ornamental  brasses  into  the  front, 
aod  compelling  the  hot  gases  to  pass  dose  to  their 
bscks.  •  NuH.  Dob. 

[75797.]— Violin  Qneriea.— The  players  do  not 
nasapad  on  the  chest,  but  some  use  a  chin-rest,  as 
JDoitzatsd  in  Spohr's  work,  or  in  one  of  the  un- 
piOTsd forms.  2.  The  marks  are  not  binding:  it 
rati  with  the  player;  but  the  teadier  would 
oplsin  why,  if  there  is  any  neoessity  for  playing 
Mooiding  to  the  markings.  3.  No  book  at  all. 
I^  is  just  where  all  the  books  fail :  they  do  not 
m  inlormation  that  is  really  wanted.  Those 
iiinfei  must  be  obtained  from  the  teadier. 

Stbadobxic. 

[75882.J— Steam  Steorinff  Gear  is  usually 
osds  with  a  fixed  eooentrio  for  each  cylinder. 
Stsiting  and  reversing  is  effected  by  another  slide- 
Tilie,  worked  by  the  steering  whed,  which  changes 
tbs  itoam  paasagee  to  exhaust,  and  vie^  vertd. 
Thsn  is  a  screw  hunting  gear  between  the  whed 
ind  Tilve,  which  I  am  sorry  I  am  not  aUe  to 
oplsia,  as  it  is  a  most  mteresting  piece  of 
nedbsnism.  Lovooir  Bjysr. 

[758M.] — Bleotrioal  Komenolatnre.>-CoB- 
uoaov.^For  ^* armatureJ''  read  "external  dr- 
eint,"  in  second  line  under  Fig.  1.  A.  D.  S. 

[75899.1 — Oompreaaed  Air. — For  rough  calcu- 
huoQs,  the  wdght  of  a  cubic  foot  of  air  near  sea- 
hfsl  may  be  taken  at  one  ounce  and  a  quarter, 
lien  are  437^  grains  in  one  ounce,  so  uiat  tiie 
diSoenoe  betwben  665*4  grains  and  12^  ounces  is 
S034'6  grains.  Has  not  Mr.  Fletcher  unaocount- 
«blj  neglected  a  decimal  point?  H.  B.  F. 


[75899.]— Oompreaaed  Air. —Permit  me  to 
pent  out  to  Mr.  T.  Fletcher  that  564*5  grains  is  not 
1^.,  as  he  statee  on  p.  354.  That  number  of 
psins  is  not  quite  2o8.  Miller  gives  the  weight  of 
•  eohicfoot  of  air  at  3Qin.  and  60"  Fahr.  as  538-569 
SiiiDS— which  is  about  lioz.  avoirdupois. 

Wx.  JOHN  Gbsy.  F.O.S., 

Kswcsstle-on-T^ne.  Analytical  Chemiit. 

[75899.]—  Oompreaaed  Air.  —  The  different 
w«  given  by  '*  B.  F."  may  be  both  correct.  But 
lithe  weight  of  air  (or  any  gas)  depends  on  (1)  the 
•■Veiatiure  at  time  of  observation  and  (2)  the 
■ttnaster  pressure,  if  these  conditions  are  not 
awtiflned,  uncertainty  is  sure  to  result.  The 
vwit  of  one  eubic  foot  of  dry  air  under  a  pressure 
V  aOia.  bar.  and  temp.  60°  Fahr.  is  638*569  grains. 

Iota  Dabh. 

[75999.]— Oompreaaed  Air.— I  find,  after  all, 
w^IhaTsbeen  caurht  napping,  through  missing 
I  dsdmal  point,  and  therefore  my  Ust  letter  is 
>Mue.  The  weight  of  a  cubic  foot  of  air  at  32^ 
liDfiimb.,  not  -807,  whidi  wiU,  of  oourse,  make  it 
^t«th  of  what  I  stated,  and  I  must  ask  your 
J[<BinQndtnt*B  pardon  for  correcting  him  when  I 
■*Md  IB  need  of  correction  mysdf . 

Taos.  Flbtchbb. 


[75899.1  —  Oompreaaed  Air.  —  Mr.  Thomas 
^«chw  Identifles  hinuelf  with  •<999,*'  and  it  is 
""jpisssiuttomeet  "a  foe,  so  worthy  of  one's 


sted*'*pen.  Is  it  possiUe  that  Mr.  Fletdier  can 
believe  that  a  cubic  foot  of  air  weighs  fib.  avoir- 
dupois P  I  avoid  temperature  or  fractions,  and  put 
the  12oE.  in  another  fonn.  It  is  sardy  '*  a  very 
curious  mistake."  I  at  first  took  it  to  be  a  printer's 
error,  but  the  exact  fraction  being  given,  shoWed 
me  what  Mr.  F.  now  oonflrms,  and  which  he  also 
eaplains  by  his  having  trusted  to  his  memory.  My 
age  warns  me  never  to  do  so.  I  avoid  "  catching 
Mr.  F.  in  figures  "—'twould  be  too  bad !     B.  F. 

[75899.1  —  Oompreaaed  Air.  —  Mr.  Thos. 
Fletdier  ts  pleased  to  be  sarcastic  and  facetious, 
but  is  not  he  for  once  **  caught  in  figures  "  P  Has 
he  not  made  an  error  in  a  decimal  pisoe,  or  taken 
700  grains  to  the  pound  instead  of  7,000?  565-4 
grains  ■•  l*292oz.  avoirdupois.  Kohlrausch,  in  his 
**PhysioaI  Measurements,"  givee,  from  Begnault's 
obsenrations,  that  the  sp.gr.  of  air  at  0*  0.  and 
760mm.  barometer,  is  0  001293  compared  with 
water  at  4"*  C.  From  this,  a  cubic  foot  of  dry  air 
at  0*  C.  and  760mm.  barometer  would  wdgh  565 
grains  almost  exactly.  The  527  grains  given  by 
Molesworth  is  probably  the  weight  at  60°  or  62°  F. 

[75899.]— Oompreaaed  Air.— I  am  astonished 
that  any  *'  F.C.8."  dioold  entertain  for  a  moment 
the  idea  that  a  cubic  foot  of  ordinary  air  wdghs 
fib.  Mr.  Thomas  Box  and  his  «<  Treatise  on  Heat" 
are  not,  perhaps,  to  the  front  as  dsssica]  authori- 
ties ^ut  any  penny  book  on  arithmetic  will  infoim 
Mr.  Fletcher  that  565*4  grains  do  not  make  12^oz. 
dther  troy  or  avoirdupois.  The  weight  of  the  unit 
volume  of  air  at  standard  temperature  and  pressure 
is  a  *'  constant "  constantly  to  be  remembered  by 
every  diemist  and  physidst.  On  the  metric  system 
there  is  ttie  foUowmg  m^m,  tseh,  for  it :  One  litre  of 
air  at  0^  G.  and  760nmi.  nressure  weighs  l-293grms. 
Ilieftum  of  the  two  last  figures  make  up  the  twofirst, 
laJcen  as  one  numeral— thus,  9  +  3  «  12. 

F.  C.  8. 

[75899.1— Oompreaaed  Air.— Whatever  is  the 
matter  with  our  valued  correspondent,  Mr.  Thomas 
Fletcher,  that  he  still  sticks  to  his  amasing  blunder  P 
He  may  not  be  "often  caught  in  figures" ;  buthehas 
certainly  made  up  for  all  defldendes  this  time.  If 
he  really  does  thmk  that  565*4  grains  make  12tos.. 
he  mxist  have  been  inventing  a  new  system  of 
weights  to  suit  his  own  ideas.  If  he  will  take  the 
trouole  to  divide  565*4  by  the  number  of  gnuns 
which  an  ounce  is  usually  supposed  to  contain— viz., 
437-5,  he  may  find  that  it  is  not  '<  B.  F."  but 
"T.F."  who  has  put  his  foot  in  it.  and  that 
l'29oa.  is  a  good  deal  nearer  the  mark  than  12$oz. 
PosnUy  it  was  the  dedmal  point  which  bothered 
him ;  but  one  would  have  thought  that  any  man 
with  the  smallest  practical  enMrience  with  gases 
'would  have  been  preserved  by  his  own  observations 
from  such  a  **  curious  nustake."  At  all  events, 
l'29oz.  per  cubic  foot  is  so  univerally  known  as  the 
weight  of  air,  that  any  appeal  to  **  authority  "  is 
absurd  and  unnecessaiy. 

Bristol.  C.  E.  Fbaxtx. 

[75902.]  — AdJuatable  Beaiatanoe.— If  you 
want  accuracy  and  constancy,  you  must  have  ooils. 
It  ii  not  absoiutdy  necessary  to  have  plugs ;  in  my 
£2  sets,  as  illustrated  in  inclosed  photograph,  which 


perhaps  our  kind  Editor  will  reproduce,  I  use  copper 
steaps,  shaped  something  like  window  fasteners, 
that  play  between  two  screw-down  terminals. 
Thene  are  easy  to  make,  and  always  secure  a  good 
contact.    See  my  advertisements  in  Sale  Column. 

S.  BoTTOinE. 

[75943.]— Briok.—I  beg  to  offer  my  thanks  for 
the  repiiee.  I  have  a  patent  machine  for  forming 
brick,  but  would  like  to  know  if  a  double- kniie 
mixer  between  rolls  and  mm  chine  is  superior  to  a 
7ft.  horizontal  pug  mill  P  Tough,  plastic  day ;  it 
requires  well  manipulating.  Output  10,000  per 
day.  Bbiox. 

[75965.1—"  Gkreater  Britain."— I  suppose  that 
the  best  locomotive  is  the  one  which  works  at  the 
least  cost  |>er  train  mile— not  necessarily  at  a  high 
speed,  for  in  the  short  distances  in  this  country  a 
few  mfles  an  hour  extra  does  not  make  much 
difference  to  the  majority  of  the  travelling  public. 


Why  I  asked  whether  there  was  a  better  loco- 
motive than  "(Heater  Britain"  was  to  obtain 
information.  What  wdght  can  she  haul  at  a  fair 
express  speed  P  The  other  night  I  saw  a  Midland 
express  with  two  locos.— one  a  single  the  other  a 
four- coupled,  and  yet  there  were  only  seven 
vehides  on,  though  certainly  three  were  long 
doubles,  and  one  a  Pullman ;  but  what  was  the 
actual  resistance  ?  Why  run  a  single  and  a  coupled 
engine  together  ?  Nnv.  Dob. 

[75959.]— T0leaoope.—Your  best  plan  would  be 
to  write  to  the  supposed  makers,  Cooke  and  Sons, 
of  York,  and  ask  them  if  they  would  test  the  o.g. 
or  tdescope  for  you.  Their  UtUe  book  just  pub- 
lished is  an  excellent  manual  to  those  who  know 
something  of  optics ;  but  I  fear  it  would  be  too 
difficult  for  you. 

Bamsgate.  J.  G.  Ldtboott. 

[75965.]— Preoipitatiny  aold.— I  omitted  some 
words  in  my  reply  to  this  queiy  on  p.  356.  As  iny 
answer  did  not  at  first  appear,  I  sent  you  the  fol- 
lowing correction- viz.,  to  insert  '*  and  then  pour 
into  water"  after  the  word  "finx."  I  amsouy 
for  my  original  error,  and  also  that  my  coireotion 
was  too  late.  '  Z.  Y.  X. 

[75965.]  —  Preoipitatinflr  Ok>ld.— I  herewith 
send  drawing  and  particulars  for  plating  in  sflw. 
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Firstly,  procure  ioz.  of  fsood  old  silver,  out  up  int» 
small  pieces,  and  place  m  a  jar  with  3oz.  of  strong 
nitric  add ;  place  in  a  suita>le  podtion  near  the 
cbinmey,  so  that  the  fumes  diall  pass  away  without 
annoying  the  operator,  as  the  fumes  are  not  good  to 
be  in  contact  with.  After  the  silver  ia  dissolved, 
fill  up  with  about  a  quart  of  water,  and  throw  into 
this  solution  a  good  handful  of  salt :  this  will  pre- 
dpitate  it  into  chloride  of  sQver.  After  the  chloride 
gets  settled,  which  ii  easy  to  see,  as  it  isa  fine  white 
powder,  strain  off  the  uquid  and  throw  it  awar ; 
repeat  this  for  three  or  four  times,  to  get  rid  of  the 
salt  and  add.  Secondly,  get  4oz.  of  yellow  prns- 
siate  of  potadi  and  put  into  a  large-mouthed  jar 
that  wiU  nold  about  four  quarts  of  water ;  put  the 
chloride  of  silver  into  this,  then  place  the  jar  upon 
an  oven-plate  upon  a  good  fire,  and  simmer  f6r 
about  three-quarters  of  an  hour.  This  jar  will 
answer  for  the  one  you  see  in  the  drawing  when 
cold.  Thirdly,  get  4oz.  of  sulphate  of  coroer ;  dis- 
solve and  place  m  large  diih.  as  per  drawing,  with 
sufficient  water,  sav  about  three  pints.  Fourthly, 
suspend  a  parafOn-Iamp  chimney,  as  per  drawing, 
ana  put  into  this  a  strong  solution  of  salt  and  water 
after  having  tied  a  piece,  of  bladder  round  the 
bottom  securdy.  You  are  then  ready  to  commence 
plating.  After  pladng,  as  per  drawins,  von  will 
percdve  the  two  copper  wires  are  attached  to  two 
pieces  of  copper  and  placed  in  the  com>er  solution 
m  dirt  at  bottom  of  drawing  ;  you  wili  then  per- 
cdve that  at  the  other  end  of  one  is  a  strip  of  zino 
which  goes  into  the  strong  solution  of  salt  and  water 
in  the  lamp  chhnney,  ana  at  &e  other  end  of  the 
other  copper  wire  is  a  watdi,  or  any  other  article 
you  wish  to  plate.  Fifthly,  for  success  vou  must 
always  be  csraul  to  have  your  artide  wdldeaned ; 
it  is  (est  after  the  artide  has  been  in  a  few  minutee 
to  take  it  out  and  polish  with  brush  and  fine  powder. 
It  is  then  ready  to  recdve  any  desired  thickness  you 
with.  About  six  hours  will  give  a  plate  that  will 
last  years  if  you  have  all  things  made  in  accordance 
with  thobe.  H.  F.  A. 

[76978.]— Locomotive  aueriea.— In  reply  to 
'*  Leo,"  there  was  a  b.g.  engine  built  in  the  way  he 
says  by  Messrs.  Ha vthorn,  with  10ft.  driving-whed. 
It  was  named  **The  Hurricane."  The  l>>rg«it 
driving-whed  now  in  use  is  on  the  L.  and  N.  W., 
named  "  ComwaU."  No.  173,  with  8ft.  6in.  driviM- 
whed.  In  the  Bnglifh  lUuatrated  Magoiam  for 
October  there  is  a  good  artide,  with  splendid  pic- 
tures, on  broad-gauge  enginee.  Sbzox. 
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[75974.]— Band  Saws.— If  yon  haTe  any  qiiaa- 
ti^  to  Ixraze,  I  should  xeoommeDd  you  lio  got  a 
caBting  made  like  the  drawing  I  send.    Fasten  the 


caatiDg  in  the  yioe  at  D ;  damp  the  saw  to  oaiting 
at  A  A  ^  anyoonyenient  meana ;  let  the  joint  over- 
lap at  C.  When  the  joint  is  ready  for  braaiDg, 
heat  a  pair  of  thick  tongs  to  a  white  heat ;  grip 
the  joint  with  the  toDgs  in  the  aperture  C,  and  you 
will  get  a  perfect  joint,  B  is  a  piece  of  gin.  iron 
driven  into  the  wall  over  the  vice,  carrying  a 
wooden  reel  to  support  the  saw  overhead. 
Aoomb.  J.  S.  B. 

[75980.]  —  Soldering :  Erratum.  —  The  last 
time  the  word  '*  borax  *'  appears  in  xny  reply,  it 
ahould  have  been  printed  ^'storax."  i  meant  to 
say  that  I  have  found  the  resin  storaz  somewhat 
better  than  the  common  resin  for  soldering. 

W.  HxmjHnrsoN. 

[75982.]— Interest.— I  agree  with  neither  oorre- 
epondentm  their  replies  to  this  question.  If  the 
aooounts  are  made  up  half-yearly,  rebate  being 
allowed  when  payments  are  made,  and  the  interest 
beooming  compound  when  payments  cease,  I  thiok 
JB161  6s.  (or  thereabouts)  would  be  the  amount 
owing  on  June  24  last.  The  balances  at  the  end  of 
each  half-year  would  be  as  follows  :— 

£    B.  d. 
1888.    June24 178    5    0 

1888.  Dec.24  158    8    0 

1889.  June24 163    1    0 

1889.  Dec.24 147  13    0 

1890.  June24 162    1    0 

1890.  Dec.24 166  12    0 

1891.  June24 161    6    0 

The  rebate  being  68.,  4s..  and  2b.  in  the  first  three 
half -vears  respectively,  it  follows  that  if  rebate  be 
not  allowed,  tne  amount  owing  on  June  :^4,  1891, 
will  be  lis.  more  than  above,  or  £161 17s.    M.  S. 

[76983.] -Kiln.— I  would  feel  greatly  obb'ged  by 
the  fulfilment  of  promise.  I  womd  like  as  smidl  a 
kiln  as  posdUe  to  test  the  bricks  and  tiles  in,  as 
tiie  day  lies  in  Sin.  and  4in.  veins.  One  vein  will 
otod  a  much  sreater  heat  than  the  other  before 
taiing  deformea  in  shape  or  colour.  If  properly 
burnt,  it  will  be  red,  white,  andbla^,  as  thecolour 
i»ip  the  zaw  state  in  the  veins. 


'  [76013.1— Stove  Draught.— I  am  sorry  to  say  I 
cannot  tell  you  how  to  increase  the  draught  with- 
/mt  lengthenmg  the  piping.  I  have  studied  stoves 
in  their  various  forms  now  for  over  18  years^  and 
oonsider  one  made  as  suggested  by  Williams, 
Vig.  41,  p.  71,  in  his  book,  "Combustion,"  un- 
doubtemy  the  best  for  general  heating  purposes.  I 
have  tried  letting  the  air  up  ttie  upright  pipe, 
similar  to  his  fine,  Fig.  88,  sketched  on  p.  125 ;  but 
I  do  not  find  it  any  sidvantage- rather  tne  reverse. 
AH  said  in  this  book,  though,  is  not  true,  because  I 
faaye  a  stove  at  the  present  time  with  hollow  fire- 
bars, constructed  exactly  similar  in  all  other  respects 
to  Tig.  41,  before  referred  to,  that  is  heating  a 
iftiop  oOft.  by  30ft.,  and  I  never  could  get  one  be&re 
that  would  do  it.  The  stove  is  Oomforth*s  patent, 
and  is  about  2ft  long  by  12  wide  by  10  deep.    The 

^.tentee  told  me  I  could  get  better  results  from  it 
I  had  an  upright  pipe.  Atpresent  the  pipe  has  two 
i^ht-angle  oends  in  it.  It  bums  its  own  smoke 
after  having  been  lit  about  12  minutes,  and  main- 
tains a  good  regular  heat  if  fed  with  coal  and  slack 
at  intervals.  Total  length  of  pipe  20ft.  As  to 
slow-combustion  stoves,  so  called,  I  would  not 
be  bothered  with  them  at  any  price.  I  had 
three  in  the  shop  mentioned,  and  my  men  used 
(after  the  fires  nad  been  burning  some  hours) 
to  amuse  themselves  by  tying  newspapers  round  the 
stoves  (frequently  holding  them  tnere  with  their 
hands)  to  see  if  the  heat  was  suffident  to  singe  or 
discolour  the  paper.  I  finiJly^ve  them  away  to 
some  poor  chapel  people,  assunng  them  they  would 
not  want  the  place  insured,  or  oe  burdened  with 
debt  for  ooke  bills.  I  know  I  am  treading  on 
dangerous  ground  in  thus  refeiring  to  slow- com- 
bustion stoves ;  but  perhaps  some  of  their  advocates 
will  state  clearly  their  construction,  and  the 
prindples  they  act  on,  because,  to  get  a  good  heat, 
powerful  draught  is  essential,  or  good  ooal. 
Comforth*s  hollow-bar  stoves  do  not  bum  slack 
wdl,  the  fire-bar  spaces  having  to  be  wide  enough 
to  let  a  suffidenoy  of  air  into  the  fire- chamber  to 
Bungle  with  the  smoke  to  be  burned.  Can  anyone 
ang^est  a  bottom  to  the  stove  that  would  let  the 
"  m,  and  at  same  time  prevent  the  slack  falling 


through  ?  After  all,  much  depends  upon  the  firing 
with  aaoy  stove,  and  the  advioe  given  oy  my  friend 
Michael  Beynolds  is  perfectly  ooxreot,  "  fire  little 
at  a  time,  and  often."  L.  A.  I.  B.  E. 

[76020.]— Phonograph.— The  speed  you  men- 
tion is  too  high  for  the  motor.  It  was  due  to  a 
mistake  of  mine  in  calculating  the  sizes  of  the 
wheels.  The  smaU  intermediate  wheels  next  to  the 
motor  should  not  be  in  the  train  when  the  main- 
shaft  is  runidng  at  60  revolutions  per  minute.  The 
band  from  motor  should  run  direct  on  the  wheel  of 
32in.  diameter  on  the  oounter-shaft,  using  in  this 
case  the  top  pulley  on  the  motor ;  and  if  aregulator 
is  used,  makmg  use  of  the  bottom  motor  pulley  to 
drive  it.  By  all  means  put  in  the  small  intennemate 
wheels,  however,  as  for  purposes  of  experiment  it 
will  be  wanted  when  runnmg  the  msdn  shaft  at 
different  speeds,  having,  of  course,  two  sets  of 
bands  to  meet  the  requirements.       W.  Qillbtt. 

[76028.]— Ellipae.— Seeing  the  two  answers  to 
this  query  in  our  last  number,  it  seemed  to  me  that 
both  had  got  a  bit  mixed  between  ^e  formulas  for 
circumference  and  area.  So  refeiring  to  one  of  my 
school-books  of  46  years  ago — viz.,  Bonnycastle*s 
*' Mensuration  "—find  there  that  the  rule  for  dr- 
oumference  of  ellipse  is,  "  Multiply  the  square  root 
of  half  the  sum  of  the  squares  of  the  two  diss. 
by  IT."  Xow,  taking  **  Vector's"  given  dias.  we  get 

9-1923  X  3-1416  »:28-8785. 


or— 


F.  G.  Ll. 


[76028.]— Bllipae.— The  formula  for  the  peri- 
phery of  ellipse,  by  taking  the  arithmetic  mean  of  the 

axes  (  ^—  )  TT  is  very  rough,  especially  if  the  ellipse 

be  of  much  eccentridtf,  as  in  the  example  given. 
Ingram  gives —  

which   when   a  «  12,    b  m  6in.,   gives  periphery 
-  27'79116in.  See  Ingram's  "Mathematics,"  p.  240, 
where  the  analysis  of  the  formula  is  shown  at 
length. 
Liverpool,  Dec  12.  W.  S. 

[76039.]— Bunsen  Burner :  Subatitate  for.— 
You  can  use  wood  naphtha;  but  why  not  use 
methylated  spirit  P  That  can  be  got  as  low  as  6d.  a 
pint.  S.  BoTTOsns. 

[76039.]— Bimaen Burner:  Subatitute  for.— I 
can  advise  a  Defries  safety  stove  (Yagner's  patent) 
for  burning  petroleum.  Although  these  have  a 
short  iron  chimney,  he  can  get  an  intense  heat  to 
boil  anything  above  it,  and  the  fiame  produces 
absolutely  no  smoke  or  soot.  I  have  burnt  one  of 
these  stoves  for  months  together  with  absolutely  no 
deposit  of  soot  in  the  chimney. 

Anothbb  J.  H.  B. 

[76039.]— Bunsen Burner:  Substitute  for.^ 
I  think  you  will  have  to  seek  a  long  while  to  find  a 
more  convenient  source  of  heat,  gas  not  being 
available,  than  methylated  spirit,  wmdi  can  be  got 
in  London  for  5d.  a  pint.  Why  do  you  not  try 
vaporising  the  naphtha  in  a  separate  vessd,  and 
connectiDg  to  your  Bunsen  ?  If  this  arrangement 
were  worked  with  suffident  pressure  to  carry  the 
air  up  the  tube,  I  do  not  see  why  it  should  not 
answer;  but  I  have  not  tried  it.  A.  E.  B. 

[76041.]— Softening  Cast  Metal.— With  a  driU 
made  of  the  right  steel,  and  of  the  proper  angle  of 
cutting  power,  I  was  sddom  defeated  in  boring. 
The  first  cut  is  the  worst,  owing  to  the  sandy 
nature  of  the  skin.    I  have   softened  refractory 

Eieces  by  indosing  them  in  metsl  boxes  with  lime, 
eaviLy  smeared  with  day,  and  put  into  a  furnace 
for  some  time.  This  deprives  the  pieces  of  their 
carbon,  and  turns  them  into  malleable  castings. 

£os. 

[76041.]— Softening  Oast  Metal.— Presuming 
cast  iron  or  steel  is  the  metal,  make  the  piece  red 
hot,  and  place  an  iron  ferrule  such  as  is  used  for 
tool-hanales,  of  about  diameter  of  hole  required, 
upright  on  red-hot  piece ;  then  drop  inside  the 
ferrule  a  piece  of  brimstone  the  size  of  a  pea  (for  a 
iin.  hole),  and  leave  till  cold,  when  it  is  said  tiiat 
the  iron  will  be  quite  soft.  Not  having  had  occa- 
sion to  try  the  above  process,  the  writer  would 
advise  an  experiment  on  a  waste  piece  first.  If 
successful,  kindly  say  bo  in  '*  E.M." 

Choks-bobb. 

[76043.]— Separating  the  Joints  of  Oast- 
iron  Hot- water  Pipes.— I  do  not  know  of  any 
preparation  for  ^tting  these  joints  apart  only  by 
chipping  the  jomt  partly  out ;  then  it  will  some- 
times shake  the  rest.  I  have  broken  a  great  many 
by  doing  the  above.  E.  J.  W. 

[76046.]— Chemical.— To  Mb.  GsBYor  «  J.  T.M." 
— ^There  is  no  such  compound  as  HNaOO, ;  but  the 
querist  probably  means  HNaCO,.  Two  molecules 
of  this  salt,  weighing  168,  require-  one  molecule  of 
HtS04,  weighiiv  ^,  for  deoompodtioa.    Wator 


takes  no  chemical  psxi  in  the  actiao,  butaunlT 
acts  as  a  solvuit.  Boughly  making,  los.  ol  hydm 
aodib  carbonate  needs  |oz.  of  sulphnrio  sdd. 

Wx.  JOHB  OSBT,  F.G^., 
Newcastle-on-Tyne.  Analytiosl  Chnuak. 

[76046.]— Feed-Water  Heater.— Why  not  mi 
an  injector  ?  It  would  keep  the  boiler  soppSsd  with 
water  at  a  very  high  temperature— in  fact,  msi^ 
boiling. 

Brighton.  T.  C.  Smxir. 

[76046.]  —  Peed-Water  Heater.  —"Lew*' 
does  not  mention  how  the  water  is  injected  into  fiis 
bofier.  As  the  query  stands,  the  tank  woold 
actuslly  become  part  of  tiie  boiler,  as  the  wits 
from  tank  would  gravitate,  and  the  steam  voold 
only  form  above  tiie  levd  of  water,  wherersr  tbit 
might  be.  I  should  advise  the  use  of  a  BOBsttts- 
jector,  by  means  of  which  the  water-levd  codd  \$ 
maintained  at  any  point,  and  the  engins  bpt 
moving.  W.  STRiPFOSs. 

[76047.]  —  Light  Obtainable  f^m  k^LB, 
Water  Motor.— 1H.P.  is  equal  to  about  12  lampi 
of  16c.p.  If  your  dynamo  is  well  made,  and  yoo 
engine  really  giving  ^HJ^.,  you  should  gst  ftvi 
lamps  of  16c.p.  well  lifted.  This  would  rsqniisa 
ring  armature  dynamo  (dther  Qramme  or  Uia* 
Chester  pattern)  with  armature  4iin.  diam.  by  3aL 
deep ;  or  else  a  drum  armature  machine  wift 
armature  3ui«. diameter,  Sin.  long. .  Cost,  aboat  £d. 

S.  Bonron. 

[76048.]— Engine  for  I*atbe.— What  Bost  of 
work  do  you  intend  to  use  lathe  for  ?  Yoarvgias 
might  "driv6"  a  6in.  lathe  if  there  wasao  W(sk 
in  it.  You  will  only  be  able  to  do  small  wode-- 
viz.,  light  outs— with  so  small  an  engine. 

Brighton.  T.  C.  Sxxza. 

[76049.]— Bleotro-Motor.— A  miotor  witti  xiog 
armature  2in.  diam.,  2in.  deep,  wound  with  31k. 
No.  16  wire,  field-magnets  7fin.  high,  fauhidtBt 
pole-piecee,  with  31b.  No.  14  in  series,  wiU  ran  wdl 
m  your  46  volts  6  ampere  circuit.  You  will  And 
full  description  of  the  type  ol  machine  you  Wjpan 
at  {  36  of  my  book,  "  SUeetfo-Motors,"  sadditoili 
as  to  winding  at  §i  27,  et  neq,^  of  the  same  book. 

S.  B9XT0H1. 

[76060.]  — Hook-and-Byo  to  Out  Band.- 
Tbin  the  end  ol  gut  band  so  aa  tt>  just  enttf  tbs 
hook  or  eye,  and  sore w  it  well  in.  See  that  a  tiuNid 
is  in  them  when  you  purchase.  £•  J*  W. 

[76050.]— Hook-and -Bye  to  Ont  Band.~PM; 
the  end  and  screw  the  hook  on  tight.  There  efaodd 
be  no  difficulty.  No  heat  is  required.  P«»J5 
band  is  greasy ;  if  so,  clean  it  thoroughly.  Ot 
aoother  fault  may  be  headstock  and  flywheel  art 
being  opposite  ?  DumB. 

[76060.]— Hook-and-Bye  to  OntBand.-;^ 
have  about  20  of  these  gut  bands  '™«"»t-f^ 
about  nine  hours  per  day.  My  method  is  to  file  tto 
ends  of  gut  band  slightly  Uper  a  little  beyond  tti 
required  length  of  hook  or  eye  (the  file  mm  ts 
sharp).  Clean  the  thread  in  hook-and*eyewm  s 
fine  pc^t,  such  as  an  old  peu'^b.  Now  i'^'^  * 
piece  of  iron  in  eye  to  act  as  a  lever ;  inssrt  tto 
prepared  end  of  gut  into  thread  of  eye,  and  wmf 
screw  on.  The  hook-and-eye  must  n^^bspatss 
hot  or  even  warm,  if  you  want  a  good  lasttag  job* 
I  have  got  hooks- and-eyee  that  have  ^»  j^*^ 
over  three  years,  and  to  all  appearancss  wiU  "JP 
on  as  long  as  ,the  band  will  last,  and  these  bs^ 
get  some  nasty  jerks  at  times.  Bo  not  havst&B 
hook-and-eye  too  small. 

S.  ROBBBT  BoNWBT,  Electroplatsr. 

[76051.]  —  Chemical  Laboratory.  —  I  i»'« 
found  Jones's  "  Junior  Course  of  Praotiesl  Chwaii- 
try  "  a  good  book ;  it  U  published  by  MscmiUw 
and  Co.  at  2s.  6d.  "Quantitative  Analysis,  8J.. 
and  "  QuaUtetive  Analysis,"  3s.  6d.,  bv  P^of.  A  fl. 
Sexton,  might  suit  you  (Qriffin) ;  but  why  noi 
write  for  a  catalogue  ?  Most  of  the  balances  I  tajs 
seen  are  made  by  Oertling.  I  have  not  the  Itf  ^ 
me,  so  am  not  certain  of  the  name,  bat  saj 
chemical  dealer  wfil  tell  you.  A*  u*  o. 

[76051.]— Chemical  I*aboratory.  —  (U  ^f 
gentle  heating,  spirit  is  the  best,  ^ii^^J^' 
pensive.  For  more  intense  heat,  aa  for  igni»»^J 
patent  benzoline  blowpipe  is  both  servioeaDis  »* 
inexpensive  after  primary  outlay.  (2j  For  a  p^ 
price,  Sartorius's  balaaces  are  far  •"^^•^5.^ 
bostT  I  have  one  which  cost  me  £8  2s.  6d.,  wtoflfc 
both  in  finish,  durability,  and  wasiUveneB^  «»« 
some  at  12  tineas.  (3)  QaaliUtive:  '  J*'^ 
Chemistry,"  by  F.Clowes.  Quantitative:  ''0?^" 
tative  Analysis,"  by  Thorpe.      Dibbctob  B.1W4- 

[76052.]-Solution  of  Dextrine.-:^  ^fig^ 
matters  in  contact  with,  or  solution  ^'^»^5S 
have  a  tendency  to  change :  but  this  csn  ey  c^T| 
precautions  be  counteracted.  You  do  ao^'TjJji 
you  have  taken  any  such  preouutionB.  ^B"  ^ 
advise  you  to  try  a  few  drops  of  ofi  ^\^^Z 
about  a  quarter  of  a  teaspoonf  ol  of  po^a*^  ~ 
to  the  half -pint  of  dextrine  solution.      A.  ^*  *• 

176064.1-Bleotno  Ll«ht.-The  bert  tafj^gj 
Ughting  u  (as  often  stated  in  the  ''  £vV«  I  ^ 
bidiiomate  or  ohromifl*aoid  ^ype^  the  l»»»^' 
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whkii  is,  roQgUy  Bpetidag,  2  yolta.  To  make  an 
8&p.  16-volt  Ump  properly  incaodeacent,  yon  will 
want  about  eight  oells  oonneoted  in  leriefl.    For 

Eskat  aocnmnlaton  lee  baok  nnmben,  or  Mr. 
tfcme'i  **  Electric  Instrument  Making.'' 
Brigliton,  T.C.Smith. 

[76054.]— Bleotrio  Llrht.— DouUe-fluid  bi- 
duomate  oeUa  most  suitable.  Number  according  to 
lamp  voltage,  each  cell  giving  1-dO  yolt.  Tou  can 
eoortmet  a  pocket  acoumuDitor  itom  ebonite  or 
guttapercha,  the  latter  being  better  suited  to 
amateur  construction.  Make  a  cell  about  SJin. 
iqaira  and  4in.  long,  with  partition,  and  place  two 
Msted  lead  plates  in  each  compartment,  and  charge 
tbs  cells  with  acidulated  water,  1  in  9.  They  can 
be  chaiged  with  current  from  a  small  dynamo  or 
three -celled  bichromate  battery.  Methods  of 
inaking  the  plates,  &c.,  have  frequently  been 
eivea,  and  I  must  refer  you  back  for  further  in- 
n»mation  on  the  subject.  F.  Asxsw. 

[76054.]— Bleotrle  lilght,— Procure  a  16-volt 
Sep.  lamp.  Make  up  eight  cells  of  double  carbon 
angle  jdnc  elements.  The  zincs  should  hang 
between  the  carbon  plates,  at  a  distance  of  about 
|m.,  sandwich  fashion.  Plates  Sin.  by  6in.  will  do 
Tsry  weU.  Ordinary  Weston  salt  jars  will  do 
aioely  to  contain  them.  The  elements  should  be 
npported  by  a  transverse  bar,  so  that  they  can  be 
illufted  from  the  solution  when  not  in  use.  To 
dnrge  the  battery,  use  chromic  add  3oz.,  sulphuric 
sdd  3oz.,  water  1  pint.  The  cells  must  be  coupled 
ifi  sories— that  is  to  say,  tiie  carbons  of  the  first  cell 
to  Uie  sine  of  the  next,  and  so  on.  You  will  find 
nil  description  and  cuts  how  to  make  such  a  battery 
St  p.  152  of  my  **  Electrical  Inst,  for  Amateurs,^' 
•nd  at  p.  166  a  full  account  of  the  mode  of  making 
i  naall  accumulator  for  scarfpin.      S.  Bottonz. 

(76055.]— Steam-BcUer  Safety- Valve.— The 
VMht  of  the  lever  itself  acts  as  its  centre  of  gravity, 
vtiifih,  if  the  lever  were  uniform,  would  be  at  its 
outze.  Therefore,  the  pressure  on  the  valve  would 
be  (vrithout  the  weight)  :— 


lUx  20i 
~3| 


+  21b.  6oz.  B  631b.  2oz. 


Aies  of  valve  =  2i  x  2i  x  3-15  -  15f  sq.in.  ; 
fnsinre  per  square  inch  on  valve  -  63lb.  2oz., 
-r  15|  •  41b.  nearly. 

F«  eveiy  lb.  per  square  inch  the  pressure  at  which 
TO  valve  blows  off  is  increased,  15|lb.  more  must 
w  put  on  it.    IS)  obtain  this  pressure,  the  weight 

™^**  P'**  ^-^y^-lWk»  o'  »l»«t  l^in.  from 

the  fulcmm.  Thus,  to  obtain  a  261b.  per  square 
mch  pressure,  41b.  is  suppUed  by  the  weight  of 
taw  sad  valve ;  multiply  11^6  by  the  remainmg  22, 
which  gives  23im.  from  the  fulcrum.     H.  L.  M. 

[76055.]— Steam-BcUer  Safety- Valve.— Let 
tM^tance  from  centre  of  valve  to  fulcrum  be 
«W  A  ==  3|in.  Let  the  distance  at  which  the 
Wight  IS  placed  upon  the  lever  from  fulcrum  be 
Jjlsd  (.  The  length  of  the  lever  =  m  =  40*in. 
m  weight  =  «r  =  lUlb.  The  weight  to  slide  on 
MTW  =  W  =  661b.  The  effect  of  the  lever  at 
CMB  of  valve-seat,  including  the  weight  of  the 
mn=p.  The  upward  preesure  of  the  steam 
JgBist  the  valve  =T  =  say  for  161b.  per  square 

rOitj^s^^J  ^*~  ^  v»lve-seat)  =. 238olb. 
lae  effect  of  the  lever  at  centre  of  valve-seat  may 
to  correctly  enough  found  for  all  practical  purpoees 
Jy  dmding  its  total  lengtii  bv  the  distance  hetweoi 
jntre  of  valve-seat  and  fulcrum,  and  multiplvinff 
the  quotient  by  half  the  weight  of  the  lever,  Sius : 
40-5  ^  ll-2o 


^x 


w 


2        3-76  2 

Add  weight  of  valve  « 


60-261b. 
2  •3761b. 


626261b.  m p. 
Tiwa  for  distance  of  weight  (W)  from  fulcrum— 

wfor  actual   case,   given   a   working  pressure 

(238-5  ->  62-626)  x  375        .^ 
-^ — ' —  12m.,  nearly. 

•J'v!!*'^^*  *^*^  *^«  greatest  working  pressure 
Jtach  the  given  conditions  permit  will  be  found  bv 
uexcnnula — 


v^ 


k 

55  X  40-5 
376 


+  62-626  -  656-626lb., 


from  fnlemm  to  oentre  of  valve-aeat.  The  quotient 
multiplied  by  the  total  weight  of  the  lever  represents 
its  effect  in  pounds  on  the  valve,  to  which  the 
weight  of  the  valve  must  be  added.  This  shouM 
give  about  the  same  result  as  before— viz.,  62-6251b. 

BLlbienbbso. 

[76059.]— Beflector.— There  is  ample  informa- 
tion in  the  back  volumes  of  this  journal  to  answer 
your  query.  If  yon  have  a  speculum  8|tn.  dtam., 
we  assume  you  will  require  a  lOin.  tube  to  mount  it 
in.  The  half  of  this  ia  6in.,  and  if  we  assume  ^e 
stop  between  the  two  lenses  of  an  Huyghenian  eye- 
piece to  be  3in.  from  the  outside  of  tube,  the  flat 
mirror  must  be  placed  5  +  3  «■  Sin.,  or,  say,  8|in. 
within  the  cone  of  rays  formed  by  the  speculum 
when  exposed  to  parallel  rays.  If  you  desire 
further  inzormation  write  again. 

J.  C.  LiNSOOTT. 

[76059.1— SUverlnfflKetalUoKlrrora—Fooas 
of  8i  Mirror.— As  I  am  so  often  applied  to,  both 
b]r  amateurs  and  tradesmen,  to  silver  metallic 
mirrors,  I  thought  it  would  be  well  to  answer  this 
question  of  "  A.  E.  W."  Metallic  mirrors  cannot,  of 
course,  be  silvered  bv  our  silver  solution  process,  as 
nitrate  of  silver  would  attack  the  metal.  "  Acide  '* 
can  find  the  focus  of  his  8|in.  mirror  by  tacking  on 
the  end  of  a  plank  at  ri^ht  angles  to  its  length  a 
piece  of  card  about  6in.  high,  placing  the  plank  in 
the  direction  of  the  sun  and  nearly  the  same 
angle  of  elevation,  throwing  the  image  of  the  sun 
on  the  card,  and  moving  it  to  or  from  card  tUl  he 
gets  the  smallest  and  sharpest  image.  The  plane 
should  be  placed  at  a  distance  half-diameter  of  the 
tube  and  the  end  of  eyepiece  tube,  lees  by,  say, 
l|in.,  according  to  the  different  eyepieces  houses. 
If  the  focus  is  6ft.  and  half  the  diiuneter  of  tube, 
and  length  of  eye-tube  ^is  12in.,  place  plane  10|in. 
inside  focus  of  mirror.  G.  Calveb. 

[76060.]— Dynamo.— Fifty  volts  and  8  or  4 
amperes,  at  2,000  revs,  per  minute,  should  run  three 
lamps  of  16c.p.  each  requiring  48  volts. 

F.  ASKBW. 

[76060.]— Dynamo :  whatOntput  ?— A  dynamo 
havinff  a  rine  armature  6in.  in  diameter  wound 
with  zf  lb.  of  No.  18,  and  running  in  field  wound 
with  121b.  No.  20,  should,  if  well  made,  light  6 
lamps  of  16c.p.  48  volts  1  amp&re  each,  if  driven  at 
2,600  revs  per  minute.  S.  Bottonx. 

J 76066.]— Smoky  Ohlmney.— If  the  querist  can 
er  to  your  baok  volumes  (several  years  ago)  he 
will  find  that  someone  patented  the  method  of 
curing  a  smoky  chimney  by  putting  a  bladder 
(loosely  held)  in  the  chimneypot,  or  just  below  it. 
If  I  recollect,  it  was  a  copper  or  other  metad  ball  of 
oval  shape,  and  I  daresay  the  idea  was  very  old. 
The  way  to  cure  a  smol^  chimney  is  to  put  some- 
thing on  the  pot— Boyle's  cap,  for  instance— which 
will  alwavs  insure  an   up-draught.    As  to  the 

fhrase  '*  I  am  become  like  a  bottle  in  the  smoke," 
suspect  it  means  that  the  speaker  had  become 
«« dried,"  as  a  leather  wine-skin  would  if  exposed  to 
smoke.  Niw.  Dob, 

[76069.]— Lathe.— The  V-move  of  a  mandrel 
pullejr  is  oetter  than  a  rouna  groove.  It  should 
not  slip  off  if  you  have  the  belt  that  will  suit  the 
size  of  the  grooves ;  or  perhaps  your  flywheel  is 
not  in  line  with  the  other  pulley.  E.  J.  W. 

[76069.]— Lathe.— "A  Constant  Reader  "may 
reduce  the  slip  of  his  lathe-belt  by  sprinkling  with 
powdered  rosm ;  at  the  same  time  ne  should  not  try 
to  take  too  Itfge  a  cut,  or  he  will  assuredly  place 
too  great  a  resistance  on  the  overcoming  powers  of 
belt.  W.  Stjiaffobd. 

[76069.]— Lathe.— Y-shaped  grooves  are  cer- 
tainly better  than  round,  and  I  should  advise  the 
quenst  to  have  the  pulley  re-turned.  As  to  belt,  I 
prefer  a  leather  strap,  similar  to  those  on  sewing 
machines,  to  the  gut  bands  for  smaU  lathes.  With 
a  strap  of  this  sort  I  can  turn  in  my  2|in.  lathe  a 
piece  of  iron  6in.  diameter  without  much  trouble. 

Major. 

[76069.] — Lathe. — For  small  lathes,  round  gut 
bhnd  is  the  proper  thing  to  use.  If  the  grooves  on 
pulley  are  turned  to  exactlv  flt  the  band,  you 
should  not  have  any  difficulty  from  slip ;  but  I 
think  the  V-groove  is  the  best.  Bostn,  applied  to 
band,  causes  it  to  grip  more ;  but  it  muces  both 
band  and  wheel  very  dirty. 

Brighton.  T.  C.  Sjoth. 


for  several  hours.    Perhaps  you  did  not  boil  yo«r 
stick  long  enough.  Muoa. 

jr76075.]— Slemena-  Dynamo,  to  give  Shocks. 
—To  Mb.  BoT3X>2rx.— Any  device  by  which  the 
current  can  be  rapidly  interrupted  will  cause  the 
machine  to  give  shocks.  Perhaps  the  neatest  way 
is  that  suggested  by  our  friend  G.  Bowman,  who 
simply  widens  the  slit  of  the  commutator.  With 
regard  to  the  best  battery  for  lighting  an  8o.p. 
lamp,  see  my  reply  to  query  76064,  in  this  aaw*^ 
number.  s.  Bovrom. 

[76076.]— Braaa  Oolour  for  Solder.— Prepare 
a  saturated  aqueous  solution  of  sulphate  of  copper 
(blue  vitriol  or  bluestone),  and  apply  a  little  to  the 
solder.  On  touching  this  with  a  steel  or  iron  wire 
a  precipitation  of  metallic  copper  will  be  produood^ 
and  by  each  repetitioD  of  &e  process  the  deposit 
will  become  thicker  and  darker.  Next  mu  a 
saturated  aqueous  solution  of  siUphate  of  copper 
with  half  its  weight  of  a  similar  solution  of  sulphate 
of  zinc  (white  vitriol).  Apply  to  the  coppered  spot 
4rith  a  zinc  rod,  and  a  deposit  of  brass  will  be  the 
result  P.  W.  Stanley,  Analytical  Chemist. 

Billsen-street,  Poplar,  London. 

[76076.]— Braes  Goloor  for  Solder.— Why  not 
use  yellow  solder?  Spon  gives  a  yellow  solder 
for  brass  or  copper :— 1,  (S>pper  lib.,  zinc  lib, 
2.  (Stronger)  Cofmer  321b.,  zinc  291b.,  tin  lib.  Or 
you  can  colour  sort  solder— according  to  the  same 
author  — by  preparing  a  saturated  solution  of 
copper  sulphate  (bluestone)  in  water,  and  apply- 
ing some  of  this  on  the  end  of  a  stick  to  the  solder. 
On  touching  it  with  a  steel  or  iron  wire  it  beoomea 
coppered,  and  by  repeating  the  experiment  the 
deposit  ox  copper  may  he  made  thicker  and  darker. 
To  give  the  solder  a  yellow  colour,  mix  1  part  of  a 
saturated  solution  of  zinc  sulphate  with  2  of  copper 
sulphate.  Apply  this  to  the  coppered  spot,  andrulK 
it  with  a  zinc  rod.  The  colour  can  be  stiU  further 
improved  by  applying  gilt  powder  and  polishing. 

8.  H,  0. 

[76076.]— Braaa  Colour  for  Solder.— I  believe 
a  yellow  solder  has  not  been  discovered,  though  a 
good  reward  was  offered  for  the  same.  I  always 
colour  any  white  metal  in  the  following  manner  r 
Put  a  bit  of  gamboge  in  a  small  stoppered  bottle. 
All  it  up  with  methylated  spirit  and  a  small  piece  of 
pale  shellac.  This  is  Xo.  1.  In  another  bottle  make 
a  solution  of  pale  lac  in  spirits.  Keep  in  a  warm 
room,  frequently  shaking  tne  bottles.  The  contenta 
should  be  ready  in  24  hours.  Place  your  work 
before  a  fire,  till  the  metal  is  raised  to  blood-heat ;. 
then  with  a  very  soft  brush  apply  No.  1  till  you 
have  the  right  oolour ;  when  ^uite  dry,  and  still 
warm,  give  a  thin,  smooth  coating  of  No.  2,  and  a 
second  one  in  two  or  three  hours  u  you  like.  I  use 
this  process  for  my  artificial  baits,  and  find  it  stands 
well,  even  in  water.  Eos. 

[76077.]— Silvering.- The  querist  wiU  find 
ample  information  in  back  volumes ;  he  may  also, 
with  advantage,  procure  a  book  for  Is.  from  Messrs* 
Home,  Thomthwaite,  and  Wood,  of  416,  Strand, 
giving  several  formula  for  silvering  glass  mirrors. 
This  book  is  called  '<  Hints  on  Refracting  and  Be- 
flecting  Telescopes,"  and  is  advertised  on  p.  ix.  of 
the  "  £.  M."  for  Deo.  4th.  J.  C.  Linsooit. 

[76077.]— Silvering  Solution  for  aiasa.- Ta 
Mb.  BonoNB. — Make  your  glass  scrupulously  dean 
by  rubbing  over  with  a  cork  dipped  in  rtrong  nitrfo 
acid,  and  then  rinse  in  plenty  of  distilled  water. 
Stand  up  to  drain,  and  as  soon  as  drained  lay  on  the 
surface  of  a  bath  composed  as  bdow,  the  glass  being 
supported  by  its  comers,  just  on  the  sunace  of  the 
fluid,  by  four  glass  or  earthenware  stands.  The 
solution  is  composed  of— nitrate  of  silver  1^  part, 
water  12  parts,  liquor  ammom'te  8  parts,  pure 
caustic  soda  1  part,  water  70  parts.  Mix  tiiese 
together.  Just  oefore  placing  in  the  glass  to  be 
silvered,  add  10  parts  of  a  sofotion  of  \  part  sugar 


Jjdia  the  valve-seat  has  a  dear  area  of  16-9aq.in. 
gJMe  of  radius  multipUed  by  3  1416),  the 
^*w*  Sittainable  steam  pressure  per  square  inch 

^^  ^1^  =41-31b.,  and  the  whole  is  pro- 

tSI»^I!*?^^  '°'  *  working  pressure  of  40lb. 
*»«root  of  the  lever  may  practically  be  found  by 
5«««ng  It  m  a  horizontal  position  on  a  knife- 
TJJ  Jlessure  the  distance  from  fulcrum  to  this 
FStt  Of  equilibrium,  and  divide  it  by  the  distance 


[76070.]— Kleotrioal.— To  Mb.  Bottonb.— The 

!roportions  your  friend  gave  you  are  quite  correct, 
'he  defect  is  in  your  lamp— or,  to  speak  more 
exactly,  in  the  proportion  of  cells  to  the  voltage  of 
your  lamp.  Qet  an  8-volt  lamp,  and  you  will  be  all 
right  with  your  calls ;  or  else  add  another  cell  or 
two  and  use  your  present  lamp.  You  must  not 
expect  to  pet  more  than  three  nours'  light  with 
once  chargmg.  S.  Bottone. 

[760720— Wood-Beading.— Did  the  querist  get 
the  W0041  thoroughly  pliable  before  bending,  and 
take  the  bend  by  degrees  ?  The  process  must  be 
repeated  for  sharp  bends.  L.  M. 

[76072.1— Wood-Bending.— I  once  successfully 
bent  a  walking-stick  by  boiling  the  pvt  to  be  bent  * 


of  milk  m  9}  paiis  of  water  (distilled)  ana  \  part  of 
pure  alcohol.  Under  the  influence  of  daylight,  the- 
mimersed  surface  of  the  glass  will  be  seen  to  become 
flrst  yellow,  then  brown,  aad  in  flve  minutes  will 
be  uniformly  silvered;  in  10  to  15  minutes  tiie 
coating  will  he  thick  enough.  Must  be  well  washed 
in  plenty  of  water,  reared  up  to  dry,  and  polished^ 
if  desired,  with  a  chamois  lender  and  finest  rouge. 

S.  BOTTONB. 

[76078.]— Borinv  Square  Hole.— Is  not  this  on 
the  same  prindple  as  cutting  a  square  hole  in  a 
sheet  of  metal  ?  of  oourse,  easy  enough. 

BtTITBB. 

[76078.1— BoilBg  Square  Hole.  &o.— Thisxa 
a  **  catch.^'  If  a  thin  piece  of  board  be  firmly  fixed 
in  a  vice  between  two  fairly  thick  pieces ;  if  now  a 
hole  be  bored  edgeways  by  means  of  a  brace  aad 
bit,  it  will  appear  as  if  it  were  possible  to  bore  a 
square  hole  by  means  of  a  round  bit.  It  is  simply  a 
trick.  Iota  Bash. 

[76078.]— Boring  Square  Hole.  —  If  «  Old 
Subscriber'*  vrill  refer  to  his  number  containing 
p.  86  of  the  last  volume,  he  will  find  illustrated  a 
method  of  drilling  square  holes,  and,  I  think,  a 
reference  to  a  method  of  doing  it  patsnted  some 
years  ago,  by  means  of  what  may  be  described  as  a 
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wobtOiDg  Mt,  or  oalter.    It  wm  fllngtratfld,  if  I 
nB«iiib«r  ooEreoUy,  in  Sept.  27»  1878. 

Nuir.  Doa. 

1.78078.]— Boring  Square  Hole.— Let  the  oat- 
ting  edm  of  drill  form  a  rigbt  ao^le  witheeoh 
other ;  th«k  take  a  pieoe  of  hrown  paper,  doable  it, 
and  plaoe  it  betireen  two  pieoee  of  iron,  doable 
edge  of  peper  bcmg  exaotl j  feyel  with  voxf aoee  of 
iron.  Mow  drill  ezaetly  apon  the  leam  into  iron 
ontil  ihonlder  of  drill  ie  prediely  level  with  aor- 
flMe.  Then  aepazate  pieces  of  iron,  take  out^  end 
•pen  brown  paper ;  a  noare  hole  will  be  leen  at 
puyoe  where  paper  wei  doubled. 

W.  Strazfobd. 

r76079.1-Battai7  for  Bleotrlo  JAght.—JL 
bMteiiy  of  aooomnleton,  the  platee  of  whioh  were 
of  the  riM  you  name,  woald  be  completely  ran 
down  if  1  ampere  were  drawn  off  in  an  noor.  The 
Toltage,  when  freahly  charged,  woald  be  about  44, 
■o  that  yon  muht  joat  keep  one  of  the  Beaomont 
arc  lampe  gomg  lor,  lay,  half  an  hoar.  Thia 
would  mB  about  100  cp.  You  could  charge  them, 
if  coupled  in  aeriei,  on  the  circuit  you  apecify, 
without  injury.  S.  Borxoirs. 

[76081.]— Motor  for  Boat.— Since  I  wrote  re- 
■peoting  the  above  ^76420),  I  have  made  further 
experiments  with  oil  as  a  motive  power,  with  such 
good  results  that  I  think,  in  fairness  to  myself,  I 
oiuAit  not  yet  to  make  my  ideas  public. 

Brighton.  T.  C.  Sxitr. 

1^76082.  J— Slectrio  Ushtlng.— Four  double- 
fluid  bichromate  cells,  quart  size,  will  do  what 
you  require,  but  will  want  charging  after  12  hours' 
work.  F.  AsKxw, 

[76082.]— Bleotrlo  Lighting.— If  you  mean 
two  lamps  of  about  four  volts,  lap.  each,  you 
would  best  do  this  with  four  Fuller  oeUa  of  about 
one  quart  capacity.  S.  Bottoitb. 

[76085.]  —  Voltmeter.— Please  refer  to  reply 
72440,  p.  150,  of  Ekoush  Mxohanio,  Vol.  Lll., 
which  is  the  No.  1333  for  Oct.  10,  1890.  There  you 
will  find  ^etch  and  full  description  of  how  to  make 
such  a  voltmeter.  The  only  difference  you  need 
make  in  your  case  is  to  wiod  the  bobbin  with  |os. 
No.  38  copper  wire,  instead  of  the  Gknnan  silver. 

S.  BonoNS. 

[76086.]— Be- silvering  Beilector.— Tour  Gre- 
gorian telescope  speculum  is  made  of  speculum 
metal,  and  cannot  be  silvered  as  glass  is ;  and  if 
you  could  have  it  electroplated,  the  nguro  would  be 
spoiled.  It  can  only  be  re-poluhed  by  persons  who 
know  how  to  do  it. 

Bamsgate.  J.  C.  Lxnboott. 

[76087.]— Formula  Wanted. —The  simplest 
method  iM  to  reckon  6d.  as  interest  on  every  pound 
for  one  year,  whic^  would  be  ^d.  for  one  month. 

A.  Ij.  sa. 

[76087.]— Formula  Wanted.— The  interest  is 
found  for  a  rate  of  2^  per  cent,  by  multiplving  the 
capital  by  the  number  of  days,  and  dividing  the 
product  by  14,000.  For  3  per  cent.,  by  12,000 ;  for 
^  per  cent.,  by  10,286;  for  4 per  cent,  by  9,000 ; 
ior  4|  per  cent,,  by  8,000 ;  and  for  5  per  cent.,  by 
7,200.    The  year  bein^  aseumed  at  360  days. 

Maszznbbbo. 

[76087.]— Formula  Wanted  for  Interest.- 
As  2|  per  cent,  per  annum  is  6d.  per  year,  that  is 
one  halfpenny  for  every  month  for  every  complete 
£1, 1  should  think  '*  Inquirer  No.  1 "  could  work 
out  for  himself  what  he  desires  to  know. 

J.  C.  LlNSOOTI. 

[76088.1— Bleotrlo  Light  Installation.— To 
HflBBBS.  BOTTONB  OB  AxjAOP.— A  two  man-power 
engine  will  light  four  or  five  lamps  of  8c.p.  2o  volts. 
The  cost  of  settuDg  up  engine  and  dynamo,  and 
fitting  lamps,  wires  in  ca&igs,  and  switchboard 
would  come  approximately  to  £5.  This,  of  course, 
ia  exclusive  of  actual  cost  of  engine  and  dynamo. 
Thii  latter  would  cost  £4  to  £5,  the  former  £8  to 
£16,  according  to  maker.  Thero  would  be  no  abso- 
lute necessity  for  voltmeter  or  ammeter. 

S.  Bottom  js. 

[76089.]— Brass  Melting.— If  you  use  clean 
metal  to  begin  with,  you  need  not  use  borax  at  all. 
In  fact,  I  always  mid  I  can  make  a  much  better 
casting  without  using  borax.  The  brass  casting 
**  trade  "  in  Birmingham— probably  the  largest  iu 
the  world— do  not  use  anything  of  the  sort,  and  it 
is  only  among  amateurs  and  in  amateur  books  that 
one  finds  the  use  of  borax  mentioned.  The  proper 
use  of  borax  is  for  deensing  dirty  metal ;  this  is  run 
into  ingot  and  remelted  without  borax  for  casting. 
As  to  (3)  the  only  burning  that  takes  place  is  that 
of  the  zinc,  and  the  only  preventive  is  to  romove 
the  cradble  from  the  fire  when  the  white  fumes  of 
burning  zinc  appear.  The  metal  is  then  ready 
for  pouring.  Bbux. 

[76003.]— Belaoqnaring  Oliandeliers.  —  Lay 
some  scraps  of  sheet  iron  in  your  trough,  and  fill  with 
water ;  then  add  a  little  weak  dipping  add,  and  let 
it  stand  for  about  half  an  hour.  Dip  the  brass  into 
your  add  and  then  into  the  trough  for  a  few 
isconda.    When  taken  out  it  wUl  be  a  bright  copper 


colour.  Dr^  off  in  sawdust  in  the  usual  way,  and 
linish  with  hght  gold  lacquer.  Am  sorrv  I  cannot 
give  you  the  stMl  bronze ;  but  you  wiU  find  the 
"  Brass  Founders*  Manual,'*  by  W.  Graham,  price 
2s.,  a  great  hdp ;  order  it  from  any  bookseller. 

A^UA. 

[76091.]  —  Botter.  —  What  sort  of  "  flues  *' 
through  a  barrel  only  6in.  in  diameter  ?  It  seems 
to  be  only  a  sort  of  *'  modd,"  and  ia,  I  should 
think  quite  unable  to  generate  steam  sufficient  to 
work  an  en^e  capabb  of  driving  a  saw  to  cut 
wood  4in.  thick.  **  More  trouble  tlum  it  is  worth  " 
would,  I  fancy,  be  the  verdict  of  practical  men. 

X.  T. 

[76094J— Ooil  Oonatmotion.— To  lis.  Bot* 
TOira.— Tlie  results  would  be  far  inferior  in  every 
way.  First,  the  resistanoe  of  the  secondary  would 
be  greatly  increased  by  the  increase  of  length, 
without  any  increase  m  induction,  which  takes 
plaoe  in  the  diroction  of  the  length  of  the  coils,  and 
not  across.  The  tendency  to  leakage  througn  the 
primary  would  also  be  greatly  increased. 

S.  Bonon. 

[76095.]  —  Fhyaiologioal.— 1.  Ton  could  not 
make  Marey*s  instruments  as  cheaply  as  you  can 
buy  them.  I  do  not  know  the  prices  in  London ; 
but  speak  of  the  price  in  Paris.  In  my  opinion  it 
is  utterly  usdess  to  attempt  to  study  physiolog]^  in 
this  country,  ovring  to  the  suooees  of  the  anti-vivi- 
sectionists.  You  must  go  abroad,  as  I  did,  to 
Vienna,  Paris,  and  Strasburg.  2.  Tea,  you  requtn 
a  license  from  one  of  H.M.  Secretaries  of  State,  and 
you  must,  further,  obtain  a  certificate  from  one 
of  the  scientific  bodies  mentioned  in  section  11  of 
the  (Yivisection)  Act,  39  and  40  Yiet.  o.  77.  The 
penalty  for  making  a  physiological  experiment 
under  this  Act  without  a  license  is  £50  for  the  first 
offence,  and  £100  or  three  months'  imprisonment  for 
second  offence. 

Plymouth.  B.Sc. 

[76096.]— Atmolysii.— This  term  is  ^ven  to  the 
separation  of  gases  by  means  of  diffusion — e.g.,  if 
an  erplodve  mixturo  of  H  and  O  be  dowly  passed 
throng  a  porous  cylinder,  a  great  quantity  of  the 
H  gas  will  pass  out  through  the  dde  of  the  cylinder. 
If  the  mixea  gas  be  now  tested,  it  will  be  found  that 
it  will  be  no  longer  an  explodve  mixture. 

Iota  Dash. 

[76096.1— Atmolysls.— This  word  is  a  Greek 
compound,  and  signifies  '*  vapour"  and  '*  I 
loosen."  It  is  a  means  of  separating  two  gasts 
from  each  other  by  taking  advantage  of  their 
different  diffudve  powers.  The  rate  at  whidi  a 
p^M  diff OSes  varies  inversdy  as  the  s^uaro  root  of 
Its  density — for  instance,  hydrogen  wul  diffuse  four 
times  as  fast  as  oxygen,  and  nearly  six  times  as  fast 
as  chlorine.  A  common  long  churchwarden 
tobacco-pipe  serves  very  well  for  showing  the 
action.  If  a  mixturo  of  detonating  gas  (two  vols, 
hydrogen  and  one  vol.  oxygen)  be  allowed  to 
traverse  the  |>ipe  slowly,  the  gas  which  emerges 
will  consist  chiefly  of  oxygen,  the  hydrogen  having 
escaped  through  the  pipe.  Deville  proved  the  dis- 
sociation of  ammonic  chloride  as  vapour  by 
atmolysis,  and  the  method  ia  sometimes  useful  in 
gss  analysis. 

Wx.  JoHir  Qbbt,  F.C.S.,  Analytical  Chemist. 

[76098.]— Bouge.— It  seems  to  me  that  the 
answer  to  this  query  is  given  on  the  next  page  in 
Answers  to  Correspondents  to  Arthur  Wilson.  It 
is  cheaper  to  buy  rouge  than  to  make  it.       Y.  S. 

[76098.]— Bong e.— Put  2oz.  or  3os.  of  sulphate 
of  iron  into  an  ordinary  open  clay  crudUe,  and  heat 
it  in  a  good  flro  for  about  three  hours.  At  first  the 
crystals  will  split  up  and  fall  to  a  white  powder, 
and  then  be  gradually  converted  by  the  action  of 
the  heat  into  rouge.  Endeavour  to  pnvent  dnders 
falling  in,  but  do  not  cover  the  top  of  the  crudble. 
The  rouge  is  then  to  be  mixed  with  water,  and 
allowed  to  settle.  The  coarser  partides  may  be 
used  for  nolithing  sted  or  hard  metals,  ana  the 
finer  for  suver,  &c.  H.  L.  M.* 

[76098.]— Bouge.— Make  a  solution  of  sulphate 
of  iron  with  boiling  water ;  filter,  and  add  a'  strong 
solution  of  oxalic  add  untU  thero  is  no  further  pro- 
dpitation.  When  cold,  well  wash  with  hot  water 
until  the  add  ii  quite nmoved— i.e.,  until  the  wash- 
ing water  gives  no  action  on  litmus-paper.  Well 
dnin  the  predpitate,  and  heat  in  an  iron  ladle 
until  decompontion  takes  place  (about  395**  Fahr.) 
By  ttiis  process  oxide  is  obtained  m  a  very  fine  state 
of  division.  Unless  **  S.  P."  uses  a  great  quantity 
of  rouge,  he  will,  I  think,  not  find  the  "game 
worth  uie  candle." 

Brighton.  T.  C.  Skith. 

[76099.]— Oauge-glass  Washers.— I  do  not 
thmk  there  is  mudi  harm  is  using  the  grey  rubber 
washers,  as  they  are  used  by  the  score  in  tne  mail- 
steamer  boilers ;  but  when  we  run  out,  we  used  to 
pick  the  asbestos  paddng  to  pieces  and  make  that 
mto  washers,  or  a  thread  of  sailmaker's  twine  made 
into  a  washer  with  a  little  grease,  and  I  have  seen 
them  stand  a  whole  voyage  of  two  or  three  months 
at  a  stretch. 

Birmingham.  W.  J. 
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QUESIES. 

•  ee 

[76101.] -Balance  Swell  Pedals.— The  vxits  via 
be  deeply  obliged  to  **  Leo"  if  he  wiU  give  the  disigBlv 
the  halanoed  aation  for  the  vertioal  swell  for  the  ofgiB, 
and  thanks  him  for  the  horiaontal  swell  design  he  gan  ii 
the  No.  for  Deo.  4  inst.— Bnu 

L76108.]— FaraiBn  Oil— What  is  the  ezplsaatioaaf 
the  following  report,  and  howare  theaoatjaes  peKfonscdl 
**  Flashing  point  is  75^— Abel  test " ;  huning  point,  119'' 
—American  test."  Does  the  report  indicate  a  safe  oflf- 
AjiTAass. 

[76ioe.l-8oldering  Cast  Iron.- Will  Kr.  Tkoi. 
Fletcher  be  kmd  enough  to  tell  those  who  areigngng, 
like  myself,  how  to  make  the  sodium  smslgain  hsraoan^ 
mends  in  his  reply  to  query  769(10  on  p.  866  —0.  E.  F. 

[76104.1 -Condensers  for  BlunlaL-I.baje  a 
biuntal  lantern  fitted  with  fl^m.  eondeasen  iHiish  in 
excellent,  bat  soaroely  show  right  to  the  eactoeme  eocnsa 
of  Wilson's  cushion  mat  slides.  Circular  pietoxes  eonc 
out  as  well  as  could  be  wished  for,  being  q^eodidly  iOs- 
ainated,  but  do  not  look  as  well  on  the  sareea  sstu 
cushion  shape  mat.  The  portion  of  slide  soeotoff  !•  W 
slight,  but  can  be  distinctly  notioed.  Will  any  reste 
kindly  tell  me  if  I  can  m  any  way  alter  the  ponUonof  tM 
condensers  to  fully  light  up  the  ooshion  mat  sUdait  A 
week  or  two  ago  I  notioed  a  reply  to  query  r«  coodensw 
which  adrocated  8|in.  condensers  for  the  optiosl  laaxan. 
and  I  shall  feel  greatly  obliged  if  the  same  corrcspondeBt 
will  gire  me  any  hints  en  the  subjeet.  Failing  being  mm 
to  make  8^  condenseta  light  up  the  alide  P^opvlyi  »* 


shall  I  go  about  fitting  4m.  oondensers. 

front  is  plenty  wide    enough    for  4in.  oondenien.-' 

BiasiAL. 

[76105.]  •Slphon.-What  is  the  largest  dknetstol 
pipe  that  can  oe  made  to  siphon  water,  and  whetliff  vu 
difference  in  heads  of  water  has  much  to  do  wtta  tti 
Telocity  of  the  water  passing  into  the  pipe,  or  in  keepflf 
oolumn  (rf  water  (in  pipe)  intact,  so  as  to  aToid  bavitfW 
recharge  itf  I  may  say  that  where  I  hare  a  »j^  FQK 
working  satisfactorily  I  cannot  get  a  8iia.  to  won  at  sU, 
and  it  is  this  that  I  want  explained.— dirnoa. 

r76106.]-Problem.— What  is  the  meaning  of  s'in  (hi 
following  equation  T— 


x  B  a*   . 

oSs  97,000, 
t»  =  »,791. 


where 
and 

What  iM  the  answer  T—Puzzlsd. 

[76l07.]-Mol6S.-Wm  some  reader  kindly  1st  aj 
know  how  to  remove  moles  by  eleetnoity,  and  what  van 
of  apparatus  I  shall  require  t— A  Smw  BaADsa. 

[76ica J  -Series  Dynamo.— I  have  a  series  dynsajji 
four>pole,  two  sets  brushes,  flat  ring  ennatnr^wOTWi 
with  about  No.  11,  and  fields  with  4-18  about.  tStstsdV 
give  160  amptees  at  60  Tolts,  800  rera.  When  put  tato 
circuit  with  one  arc  lamp  it  excites  readily  ^b^^'S^^J^ 
does  not  buld  up  to  form  perfect  arc  At  100  rets.,  wlu» 
short-circuited  between  tenninala,  for  an  instant  It  asve 
a  very  near  approach  to  lighting  the  lamp,  but  doss  b» 
do  more  than  spark  when  short-elrenited  in  the  Muns  e|^ 
at  8uOor  900  revs. ;  insulation  Is  good.  What  ii  the  fsuvi 
and  how  remedied  t— Duxdas. 

[76lC9.]-8team-Pump.— I  hate  a  Warthingtjo 
steam  pump  pumping  hot  water,  and  cannot  ^^^^r? 
glands  from  leaking  at  the  pump  end.  Can  sane  nsj 
reader  tell  me  the  proper  packing  to  use  for  bot  water,  ana 
obhge  I— loMoaAXT. 

[76110.1-Bleotrlo  Liffhtln».-I  ^"^^.^ShI 
kzMw  probable  coat  of  gas-engine,  dynaaio,  and  flonP 
to  light  one  or  two  powerful  are  lights  and  iaaaP^em 
lamps  to  light  about  six  rooms.  What  power  o'.^g"* 
woidd  be  required  and  siae  of  dynamot  The 4re iW> 
intended  for  outude  light,  and  the  rest  to  take  th«PMe 
of  regenemttTe  gas-Ug^ta,  which  are  objeatfooaWjos 
aooount  of  the  great  heat  erolred.  Any  ochtf  isKtfBW- 
tion  will  oblige.— Bktlaw. 

[78111.]  -  aUss  and  Caoutohoao  TntoJ 
Joints*— When  oaoutchoue  tubing  is  put  ots  s  v*^ 
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with  a  Teiy  highly  mhaorted  T«uel, 
nudeair-tightt-A.  T. 

AVD    OtHBU.— 


mULHOrffaa.— To  "OaoAiroir** 

A  mod  it  dMlrow  of  adding  to  hie  American  organ 
(BtDIi)  two  ootaTM  of  dther  moaioal  tab«  or  toned 
bdk ;  he  hae  an  idea  that  eleetridfy  might  be  made  to 
do  the  Joh.  Xi  it  prastiflable^  and  would  it  be  **the 
tUac**  nom  a  mneiaal  polni  of  Tiew  T  What  altuatlone 
otaMitioai  to  the  acaon  would  be  required,  and  how 
vould  yoa  propoee  etriklng  the  belle  or  tabes— with  a 
"  nmcr,  ae  in  a  piano  t  He  ia  prepared  to  enlarge  the 
I  if  aeeeaaarr.    What  aboat  coat  1  — MvarAaa. 


(mi&l  — ThlrtT-Liffl&t  Osmamo.  -  Will  aome 
Imd  reader  tell  me  the  amount  and  dxe  of  wire  to  put  on 
anuiore  and  fleld-eaagneta  of  dynamo  to  light  about  30 
Itep.  lampa  T  F.K.  oorea  wrought  iron«  4itt.  diam.  and 
tfa.  kng.  Yoke  and  pole  pieces  cast  iron.  Tunnel  for 
aaaature  7in.  long,  7|in.  diam.  Armature  to  be  a  Gramme 
ring  88  sentJona.  I  haTs  about  81 B. P.  at  my  ''^■piTtftl 
WSltfaia beenoogh  to drlveit ?-B.  H.  W. 


1T6114,)— Pf  M  Tools.  —X  am  desiroua  of  turning  out 
MBS  small  bvaae  platee  by  means  of  a  preaa  tool.  Can 
aBf  of  **  Oon"  give  me  any  information  on  the  working 
of  these,  or  refer  me  to  a  good  publication  on  the  subJeotT 
— Ultc. 

[r8ilB.l--Biweti]iff  Felt  on  Piaiio  Hammar.— 
^  Ka.  BoTTova.— In  letter  No.  81081  yon  remark  that 
good  piaaoa  hare  felt  on  hammers  rireted.  Any  inf orma- 
tiflo  on  the  aubjeot  woold  be  welcome.— J.  B. 

(TOl&l— Ourbon.— I  hare  heard  it  atated  that  after 
Wag  fai  uas  f  or  a  eompiratlTely  short  time  the  inoan- 
dBMnt  sleotrle  lamps  are  quite  useless  by  reason  of  the 
ouboo  burners  becoming  worn  away.    Will  some  oorre- 

Sadeat  ssar  if  this  is  oorrsct,  and  kindly  send  a 
wtag  of  the  above-named  lamps,  eamlaning  the  Tarious 
parts  in  detail.  IhopethatthisqueeaanwUlnotbeoTer^ 
looked,  ss  X  am  Tary  ansdoua  to  know.— W.  B.  8. 

[78117.]  —  Bux>pliaBthiia.  —  Would  any  of  your 
oomapondenta  giTs  a  deeaription  of  thia  plant,  where  it 
irovi,  and  ita  nae  aa  a  medical  drug! —A.  Loaaa. 

[TSlia]— Aooiunalator.— Howoan  I  make  an  ac- 
eamnUtor  ginng  eitUer  6  Ydlti  and  8  amperes,  ori  Tolt 
sad  8  amperea !— Watt. 

(7«Ua.  I— FiJcative  —I  want  a  good  flzatire  for  ohalk 
•ad  chareoal  drawings,  one  that  will  fix  the  drawingn  well, 
md  do  away  with  the  necessity  of  haTing  to  go  over  the 
drawings  sersral  timea  before  they  are  tized  f  Must  be 
eb«SD.   The  reoipel  am  using  is  8oa.  methylated  spiriu 

I    tol  drsflhm  of  gam  mastk,  which  has  the  faults  i  have 

I    itated.'-A.  W.X.  Dizoji. 

[msal-QhroenhouM  BoU«ra.-<3an  anyone  teU 
BM  if  there  is  a  simple  ears  for  incrustation  in  greenhouse 
boflv  and  pipes  abort  of  pulling  to  piecea !— A.  G. 

jreif  1.]— Aati-Fraaainff  liiqtild.— I  would  like  to 
now  the  ohemioal  used  aa  an  anti-frtiexing  liquid  for 
cBiRiag  higfa-prassurs  {in.  water  pipes,  and  in  wnat  pro- 
partMn  mixed  with  water.— FaosT. 

[781tt.]—Karble  Blab. —Will  any  kind  friend  tell 
aette  best  way  to  take  about  ^in.  off  marble  slab  so  aa 
nSt  tip-up  baaiaa  which  are  not  exactly  round,  and  will 
actgo  into  hole  in  alab.  -AjtATBua. 

.Ptt^l-lOwater  Brltain.-Will  Mr.  Strettoa  fp. 
»)reooneiIehia  atatement  that  81  milee  per  hour  is  the 
pitait  speed  erer  ma  on  rails,  and  that  this  wUl  never 
t-i"'''?^  ^  •  *•  compound  •»  with  that  of  the 
AfiaMT  of  Xasoh  7. 18801  Xn  an  article  on  WoradeU'a 
atw  eompound,  N.B.B.,  it  giree  diagrams  taken  at  86 
m  per  hour,  and  aleo  aaya  that  this  speed  was  moat 
anfoUy  measured  T  Xt  eeems  that  the  **  Webb  "  engine 
*J°^^*^  ^  ^^  running  with  the  '^Worsdell,"  and 
ttothat  a  eompoand  loco,  can  run  ae  fact  as  a  high- 
pman  one  — flpaao. 

[T81M.l—photOffrapby.—X  would  feel  much  obliged 
a^B.  Sl^       'or  making  up  hydrokinone  developer.— 

iv^i^'^T?^  Xr.  Bottone.— I  saw  some  time  ago  at 
^_^^tf«» JMilbition  a  smaU  water-motor  and 
4|Baaio  combined  driving  ten  SO-volt  lampe.  The  dynamo 
Sl?^J??54*  '^  the  motor,  and  the  whole  concern 
£\'2K?i'^^^  ^^  7^^  *y°»°«>  "tood  about 
je  a  torn  of  spooa-ahaped  fans  about  six  in  number,  with 

SfJII??>5?°^*^  ^^  »^^  **»«»•  *^  ^«  dynamo  was 
BnTmdireo^  Oan  yougtve  me  any  information  aa  to 

a5I?S  !?**  ^.?™^  aramgement  could  be  made  to 
roveoff  tbe  ordinary  houae-tap  connected  withmainT 
JI^T  nggartiona  would  be  moet  tiiaakf  ally  reoetved  by  - 

J21?*"^'^J®?^  Battary.-Will  Mr.  Bottone  kindly 
waKma  who  lain  a  fix  to  keep  on  electric  dock  goini 

ISJ  Jj**'*^  ■°**®*  '<»  "o**  *  oloo>t»  The  dookto 
jnedAlttr.  Bain's  Patent  Blectric  Clock,  Bdinburgh. 
j»a.  u  there  snob  a  battery  called  an  earth  battery 
•wWforthiaklndofclodkt-iLaoTaicULoSr  ^^^ 

f«  a  ^i:??*  ^>o*ometep.-I  ahould  be  grateful 
vhuJ^  -SSPS**"  °'  •  simple  form  of  gas  photometer 
^^JSf^  S*^«  °»«  ^«  candle-power  Sith&  a  margin 
wswadle.  I  am  acquainted  with  the  eUb<  rate  appJa^ 
SS^l?  ^**^  gas-houaes.  but  for  my  porpow  du  not 
reioa*  iach  accoracy.— BoBicaociAH. 

al'2!!tt^*''^"'*«*  Bnamel.-Can  anyone  inform 
Sto!d  .J^'  ^  '^P"'  f  Batteraea  enauel  «noif box 
WjjS[  i»  k.*^*^***i..."*  cracked  acraes  the  cover. 
W.2i  ^P^  ^  «W  the  cracks  up  with  plaster  of 
UtSS;  ^??  ^^\  °^>  ^^®*  better  e-iuent,  or  a 
SSSirLl^^*^  *'I  ^?^  K"'"'^*^  o'  tl^e  box  i«  white. 
SJIITIk  ^>***®"°^  coloured  flowers.  Or  doea  any 
KuTuT^     *  ***^^  ^'^  repairing  enamd  or  china  I  - 

i»SS?^iT?¥*^^^"*»8^-'^*"  o°®  o^  yoor  musical 
tSS^t^JSl**?''  ^  "f  **»«'  tuning  my  piano  (a  bi- 
a  4fa»  1  iJ?^  "some  dodge  about  fUiteninif  one  of  the 

Wk«r!!**;*  J  **"  «•'  **»«  oP<*°  keyHnghtbutthe 
"^  *«y»  won't  bear  playing  in.-F*iLuaK. 

"•ySwPh*!!;?"   »'*»d*n»r^'«  *«^yone  give  me 

^  ijS  A?*'^^*"  be  had  on  the  subject?    1  want 
*"«  «'i  polish   glaea  6urfaccs   butU  concave  and 


convex  up  to  18in.  in  diameter.  Tf  possible,  would  like 
sketch  ox  grinding  apparatus,  and  full  parttoulara.- 
ZsaaA. 

[78181.]— Taatli.~Thioiigh  aa  aeeident  X  kist  best 
portion  of  mine,  the  remainder,  with  the  exoeptlon  of 
two  bottom  ones,  oomlng  oat  with  oaose— I  must  now 
have  a  f  alee  eet  top  and  bottom.  Oan  any  of  '*  Onrs,**  by 
thorough  uee  ana  experience,  inform  me  what  kind^I 
do  not  want  any  makers'  names— would  give  beat  service, 
thoeeput  in  by  suction  only,  or  thoae  having  in  addition 
a  spinl  gold  spring  ooaneetins'  the  back  ends !  I  do  not 
wanti  if  posaiDle,  to  remove  the  teeth  but  once  a  week, 
nettber  do  I  want  the  top  row  falling  into  the  mouth  when 
eathkg  or  apeaking,  or  getting  down  the  throat  during 
aleep<>two  aadh  deatha  rsDovted  this  year.  I  want  a  set 
to  eat  with,  speak  with,  ana  deep  with,  and  whish  would 
g^oomfottto— WoBKiso  Frrraa. 

[76188.1— Platinsr  l>ynamo.— To  Ma.  Bottohb.- I 
have  made  a  ring  armature  8tn.  diam.  wound  with  IQOft. 
of  Ko.  18  wire ;  speed  830.  What  else  wire  ahould  I  put 
cm  P.M.  to  get  beat  reault  aa  a  ahunt  machinal— 

XXWDOH. 


[78188.1- 
aderkini! 


[76189.] -To  Mr.  Allaop  or  Oth«ra.-In  tde- 
phonea  need  without  a  battery,  does  it  matter  which  end 
of  a  magnet  the  bobbins  are  fixed  on,  or  if  one  line  wire 
is  connected,  oaa  end  to  commencement  of  wire  wound  on 
bobbin,  and  tiie  other  end  to  the  finishing  end  of  bobbin 
wire  on  the  other  tdaphone  T  Also,  what  Ko.  and  yards 
of  wire  on  bobbin  give  the  beat  results  T—2C. 

[761S4.]— Kaffnato  Bella.— To  Ma.  Borrova,  Ma. 
Ax.Laop,  oa  Ormus.  - 1  have  a  good  deal  of  trouble  with 
the  ^ve,  and  shall  be  glad  ox  your  advice.  Xn  many  I 
find  the  armature,  inatead  of  remaining  against  dther 
oore,  if  placed  there,  will  persist  in  aticking  to  one,  and 
the  ringing  ia  very  apascaodio  and  uncertain.  Xf  placed 
against  the  other  cove  it  files  over  to  the  one  that  it  sticks  to. 
Xs  it  caused  by  the  iron  in  one  core  being  harder  than  the 
other,  and  is  the  hard  one  the  one  from  which  it  flies ! 
Gthall  be  glad  to  know  the  remedy  for  the  above.  Xf  poe- 
sible,  without  bavins  to  soften  the  hard  oore,  as  the  core 
forms  part  of  the  bobbins  upon  which  the  wire  ia  wound. 
— Aa  Old  Scrascarasa. 

[76186.]  -Pookat  Medical  Coll.— X  have  a  pocket 
medical  coil :  the  case  is  made  out  of  a  block  of  wood,  with 
three  holee  drilled  for  the  battery,  poit,  and  handles, 
aad  three  ooxmections  for  taking  the  ahoeks ;  it  ia  com- 
plete except  the  ooiL  Will  aome  reader  kindly  tell  me 
the  alae  and  number  of  cofl  for  primary  and  secondary 
wire,  and  how  to  oonneet  it  to  the  battery  1— Albiox. 

— lin.  Spark  Indaotion  Coll.— Can  any 
idly  hdp  me  to  undersc«nd  why  the  ooll  which  I 
have  jutt  completed  according  to  the  undermenttooed 
speciiication,  wm  only  give  me  a  fin.  spark,  ndng  five 
freehly-ch«rged  bichromate  ceUsf  I  have  been  rigidly 
carefu  throughout  as  to  insulation,  winding,  Ac.,  and 
have  followed  the  instruetioas  given  in  8.  B.  Bottone*s 
book,  '*  Electrical  Instrument  iCaldng  for  Amateurs." 
No  details  are  given  in  the  above  as  to  the  dimensions, 
ftc.  of  the  contact  breaker,  and  I  have  fanded  that  the 
faolt  lay  in  this.  8pedficati>n.— Oore:  No.  18  soft  iron 
wiree  surrounded  by  brown  paper  tube  9ia.  Iouk  by  fin. 
diameter ;  wires  protrude  fin.  towards  eontaet  breaker. 
PrimaiT :  Fbur  layers  No.  18  double  sUk  covered  wire. 
Inside  length  between  the  standards  is  Sin.  Secondary : 
Between  lib.  and  IJlb.  of  No  80  double  sUk  covered 
wire.  Insulation:  Bveryihing  well  eoaked  in  hot  paraffin 
separaielv,  and  all  the  layers  wdl  basted  and  separated 
by  paraffined  rice  paper.  Condenser:  91n.  by  7in.,  with 
160  altematiooa  most  carefully  made  and  insulated,  and 
connected  to  hammer  and  spring  of  contact  breaker  re- 
spectivdy.  Terminals  of  seoondary  are  fixed  on  the  wood 
standarda  at  either  end  of  the  coil,  the  last  layer  termina- 
ting at  the  oppodte  ead  to  which  the  first  layer  began. 
I  should  q[)edaUy  like  particulars  as  to  dimenstons, 
strength,  and  material  off  springs,  length,  &a.,  of  the 
contact  breaker  suitable  for  the  above  coil,  as  with  the 
one  X  have  made  there  always  seems  sush  vident  action, 
and  the  spark  is  so  powerful  that  the  pUtmuin  contacts 
are  quiekly  burnt  away.  — Xaouorio^ff. 

[76187.]— Stamping  Lettara  on  Wood.— T  want 
to  stamp  name  andaddreee  in  small  lettem  oa  wood.  As 
it  must  be  done  lightly  and  neatly,  probably  preaeure  and 
heat  would  be  beat.  Can  you  tell  me  of  »uun  an  ap- 
pliaaoet— J.  Y. 

[76188.]— Oalotdatinff  K.P.  of  O^e-Fnirina.— 
X  have  a  7-horse  Croedey  gas-engine,  and  wish  to  put 
down  several  new  machinea,  but  am  not  ontain  whether 
the  engine  will  drive  them.  How  osn  I  tdl  at  what  H.P. 
my  engine  ia  now  running  t  A  reply  will  mnoh  oblige. 
—A.  B.  T. 

[76188.]— Air  Gomprasaora-— X  require  a  email  air 
eompremor  to  anpply  aboat  60-*c.ft.  per  minute  at  about 
lOin.  of  water  pressure.  The  compreasor  will  be  in  the 
form  of  a  cylinder  of  about  19in.  diam  by  9v)in.  stroke ; 
piston  about  4in.  thick  (no  rings).  I  Mhoald  like  to  know 
if  any  reader  can  inform  me  what  should  be  the  area  of 
the  inlet  and  outlet  valves ;  also  the  beet  form  of  valve  to 
use  to  get  a  maximum  of  efficiency.  The  cylinder  will  be 
a  double-acting  one.  A  sketch  of  the  valves  would  be 
gratefully  received.— W.  F.  B. 

[76140.]— Oraat  Western  IN.O- )  and  Korth 
Stafford  I«oooa.— Will  any  of  *'  our* "  kmdly  give  me 
sketch  of  each  of  the  latest  expr(>M  pa^aeotjer  engines  of  the 
above,   together   with   partioulun   aod   weights  *    Also 

S lease  say  if  the  O.W.  saddle  tank  engines  with  two 
omes  are  broken  up,  and  what  their  weights  were.— 

CaiLLIMOTOX. 

[76UI.]— Deafbees.- A  working  man  would  be  glad 
of  advice  for  the  cure  of  chronic  deafneaa  of  left  ear. 
It  has  been  diagnosed  by  aphyt* ioiao  as  catarrhid  deafnens 
with  much  nerve  weakness.  Drums  are  both  healthy.  It 
is  worse  when  I  have  a  cold  in  my  head,  and  my  right  exr 
IS  not  so  good  as  It  should  be  In  left  ear  I  can  only  hear 
watch  about  an  inch  away.  I  have  been  to  hoopitsl,  but 
got  no  better.  Perhaps  some  one  who  h>ui  been  a  sufferer 
similar  to  me  can  adviite— Onb  Almost  Dm-spaisijio. 

[76148.]— Hydrometer— A.  hydromett^r  floats  in  a 
liquid  sp.gr.  *9  with  6tn.  mor«*  of  it*  mIhiu  abov«  the  surface 
t  liu  it  would  have  if  placf«d  in  WAt«T.  What  point  of 
tie  stem  will  be  on  the  surfac*)  when  it  floats  io  liquid 
w  )04e  «p.gr.  is  95 1  Answer,  'i  7-luiQ.  WiU  aome  reader 
aho^  m  how  the  ato/e  is  worked  out.  T— W.  M. 


[76148.] -Hot- Air  Xnglna— WiU  aome  praotieal 
engineer  give  a  aketch  and  a  few  hinte  on  how  to  make  a 
hoit-air  engine  of  about  |S.P.,  for  which  X  will  feel  gfsatly 
obliged.— J.  B. 

[76144.1  -  Kodel  Xleetromotor.  -  WiU  Mr. 
Bottone  deeeribe  the  four  pdle  motor  whioh  he  rafen  to 
ia  765101  I  have  looked  through  aeveral  volumea  of 
back  nnmbera,  and  can  only  find  one  four-pole  motor  de- 
acribed,  and  that  waa  iatheartieleayou  gaveon  "  BIeotN>- 
motors:  how  Made  aad  how  Used.*'  Is  thia  the  oaa  he 
refen  to  t  Xf  ao,  I  have  the  back  aumber  by  me.— Xuxat- 

POLAX. 

[76146.]— Vlaotro-motor.— To  Ma.  Bottoxx.— fbr 
series  connection  you  state  that  the  reaistanoe  of  fleld- 
magneta  ahould  be  about  two-thirda  of  the  armutaie 
reautanoe  of  the  ring  ^be  motor.  Doea  thia  meaa  that 
of  fleioa  ahould  I 


the  ressatanoe  of  fleida  ahould  be  two  thirda  of  aU  the  wire 
wound  on  the  armature!  For  inatance,  in  a  fooi^twle 
motor  which  X  have  the  armature  is  wound  with  iSOyda. 
of  88  a«  wire  in  eight  aeotiana,  with  oppoaite  aideo  of  oooa- 
mutator  connected  and  bmahcs  at  rignt  anglea.  Jn  thia 
oaae  what  quantity  and  aiae  of  wire  would  you  adviae  for 
fleid-magnefes  la  aeriaa  t  Aleo  for  same  in  ahunt,  aad  i^at 
ia  the  objeot  of  connecting  eome  motors  in  series  aad 
others  in  ahunt  1  Which  connection  wiU  give  beat  raaolta 
from,  aav,  three  or  four  b&ehromatea  t  The  infoamaiioa 
wiU  be  thankfully  received  by  an— Bsoush  ICacaaxio. 

[76146.]- Fomaoa  Oaalnr  Kiztura.— To  Mb. 
Flbtobbx.- Xf  you  wiU  kindly  give  me  eome  infocmatloa 
on  the  following  question  X  ahaU  be  very  much  obUged. 
I  wiah  to  make  in  a  aimUar  material  to  Fletchev'a  gaa 
furnace  caainc  an  article  to  be  the  ahape  of  a  gaa  tesL  the 
hole  throBf^  it  to  be  abont  lin.  diam ,  and  to  nave  anont 
im.  of  the  material  on  each  side,  whioh  w0  canae  the 
outside  diameter  to  be  Sin.  aad  18in.  long.  In  the  bcaaeh 
piece  of  T  X  pnt  a  Pletoher'a  injector  fnrnaee  hloi^plpe 
connected  to  a  pair  of  No.  5foot-beliowe.  X  wsntthlscoa- 
trivaaoe,  ao  thi^  I  can  heat  thick  wire  almost  to  a  white 
heat  as  it  ia  paaaina  through  the  apparatus.  X  have  titod 
the  mixture  as  adnsed  by  you  in  aomwer  to  query  7S871. 
Xt  ia  the  best  X  have  found  so  far,  but  it  is  not  suffioientiy 
bound  together,  and  wiU  not  etand  any  hardship,  althoo^ 
X  have  tried  mixingjt  in  eeveral  proportions.  It  ia  very 
much  inferior  to  a  Fletchei'a  furnace  casing  which  X  have 
in  regular  use.  Do  you  think  using  liquid  silicate  of  soda, 
with  the  mixture  you  recommended  would  improve  it  t~ 
P.T. 

[76147.1— Orffan  Beeda.- X  have  an  orna  of  eight 
acts,  or  four  rowa  of  reeds,  comprising  8ft.,  4ft.,  8ft.,  and 
16ft.  depth.  The  16ft.  Xiike  to  use  ae  an  accompanisaent  r 
but,  atarting  from  the  top  F  downwards  for  an  ootave  aaa 
four  notee,  the  reeda  aoond  very  reedy,  and  almoat  hk»  a 
clarionet  -what  1  ahould  term  a  good  accom. ;  but,  aa  I 
get  lower,  the  reeda  take  almost  tho  form  of  a  subatantial 
baaa.  What  ahall  X  do  to  voice  them,  or  to  make  them 
compare  oa  with  the  above  notes,  or  shaU  I  want  a  new 
set  <»  reeds  t  Also,  how  oan  8ft.  reeds  be  made  to  eouad 
more  like  the  piooolo  of  the  Great  Organ  1  What  oan  be 
used  to  bring  an  organ  back  to  its  natural  polish  after  it 
has  been  in  a  damp  place  1  What  ia  a  good  thingtodeaa 
any  sort  of  organ  or  piano  keys  1  -T.  h.  H.  T. 

[7614a) -Front  Slide-Lathe. -Oould  any  of  jroor 
reeders  oblige  by  giving  the  dimenaions  of  a  6in.  front 
slide-lathe  t  Would  the  ordlnsry  heads  do  with  the  froat 
slide-bed  T  Also,  the  weight  of  a  driving  wheel  for  the 
above.— Lathb  Stbucb. 

[76149.]-I.athe  Treadla.-To  "O.  J.  lK'>-]ii 
vour  aystem  of  driving  the  fuo^lathe,  as  on  the  **  Inikia," 
better  than  any  of  the  following :  —The  Amerioan  *'  Oraaa- 


'Por, 


t> 


the  **D.    a.   O.,"   the  London  Lathe  Oo.** 
"Gear."— Laraa  Srauox. 

7615).]-TrioyoIe.-Xn  myBoyal  MaU  tricvde  the 
l-hand  wheel  la  connected  to  the  shaft  by  a  box  ooa- 
taining  two  bevel  wheels  gearing  into  two  idle  bevel 
pinions.  WiU  some  kind  reader  eBplain  the  object  of 
this  f  The  writer  presumes  it  is  f  jr  f  aciliattng  the  turn- 
ing of  oomers.— Ctoust. 


li 


[78151.1— Dsmamo  81saa.-«haU  be  gUd  of 
sionsof  Manchester  type,  fleld-magnets.  oorcL  and 
ture.  Should  core  aa  weU  aa  pole- pieces  be  in  malleable 
iron  t  Current  reouired :  about  10  ampdres  at  86  or  40 
volts,  shunt  wound.  Is  above  type  most  economical  ia 
working,  as  nuMt  writera  prefer  longer  fleld-magneta«— 
D.D. 

[76168.]- Xiantam.— FleaaeteU  me  fault  of  my  lamp, 
which  Js  a  4  Sin.  wick  Optimus  T  I  use  Snownake  ml 
**  paramn,*'  with  a  smaU  piece  of  camphor  in,  vet  it 
smokee  awfuUy  when  turned  up  to  a  decent  light, 
espedaUv  the  two  centre  wicks.  If  the  cause  is  the  oU, 
please  wiU  you  tdl  me  oth^roU  to  get,  and  where  t  Snow* 
ilake  ooata  lid.  per  gallon  I  -Siioxr. 


TIBHS    OF   SUBSCBIPTIOV. 

PATABLB    IN    ADVANCE. 

U.  44.  for  Six  UoBtbt  &ad  lit.  fbr  Twclvt  Month*,  pest  frM  to  amy 
part  of  the  United   Kiairiom.     For  th«  UoiUd  JHatrt,  I3«  ,  or  Mot. 
bo  irold:  to  Vruee  or  Bol^iaia.   13«.,  or  18f    6>ic.  ;  to  ladia  (t14 
BrlDdiai),  I5a.  ad.  :   to  Now  Seolcad,   the  Caoe.   Xht  Wut  [adiloo 
Caaado,  Noto  Scotia,  NaUl,  or  oaj  of  tho  AatUalioa  ColoaiM,  ISo. 

Tbo  mnittaaeo  ohoald  b«  aodo  by  Poat  Office  Order.  Boekaaa- 
beri  cannot  be  teat  out  o'  tbo  United  KiBffdoai  hj  the  ordinarf 
newapaper  poet,  but  maat  bo  rcknitted  for  at  tbe  rat*  of  4d.  each  to 
cover  extra  poitac*- 

Meear*.  J*.xa*  W.  Qoani  aad  Co.,  of  SSi.  Cbratont-atreet,  Phila- 
drtphta,  are  anlbofieed  to  receive  iabfcriptton*  for  the  United  State* 
for  the  ENGLISH  MECHANIC,  at  the  rate  nt  Sdol*.  25c  roU.  or 
Thirteen  ShiUmire  per  annum,  poet  fr^  The  cupie*  will  b«  forwarded 
direct  bv  matl  from  the  pablitbinv  office  in  Luadon.  AH  mbecrip- 
tioni  will  commeare  with  the  number  Arat  iMucd  after  the  receipt  of 
the  tubBcriptioB.  If  back  aumbera  are  reqttir(>d  to  romplete  volumoo^ 
they  moat  bo  paid  fbr  at  the  rate  of  Sd.  each  copj,  to  eoTtr  catra 
poetaff*. 

Vole.  XXrV,  XXX.,  XXXtl..  XXXVI.,  XXXIX,  XL.,  XLn., 
XLIIl,  XLIV.,  XLV.,  XLVl.,  XLVIII,  XLIX.,  L.,  LI., 
Lll.,  aad  LIII.,  bonad  la  cloth,  7i.  oaefa.    Poat  free,  7a.  Sd. 

All  the  ether  bound  rolnmea  are  out  of  o''int.     Snhacribera  woail 
do  wcU  to  order  Totnnae*  a*  aooa  a*  ooctihlf  after  the  eonclaaioa  of 
each  hair-yearlj  volume  la  Pebruary  aad    \u(ua',  ae  onlv  a  Umitad 
number  are  beand  up,  and  ibeae  aoon  run  out  uf  print.    Iloat  of  oar 
back  nnaber*  caa  be  had  ainf  ly,  price  'id    each,  through  anj  book- 
aellrr  or  nnrftacent.  or  2)d.  each.  po<t  free  fr-im   the  office  ^exeopt 
index  BuatMra,  whteh  are  M.  each,  or  poat  tt«-*,  S4d  ) 

Indexee  toToI.  XLIX.,  and  t**  aubaequcat  vol*,  Sd  each.  Or  poat 
freo  S^d.    Ca**i  for  biadiog  la.  Id.  each. 
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%*  jfS  flMMnmioolioiu  wkovid  U  addnM§d  lo  <IU  BdiTOI 
#/mi  Baouni  Mbohaxxo,  ttt,  Stnutdf  W.O, 



flZNTB  TO  OOBBBSPONDSZVTS. 

-1.  'WM(eaBaBaiU«oftlMiMp«roiil7,aadpiitdiiamiigi 
fqtfilliiBtnitioii«oaBeiAu»toftteo«i  of  paper.  S.  PutUtlM 
to  qperiM,  aod  ivbeo  uuwcnng  atMrat*  put  ttut  numben 
M  weU  M  the  tiUee  of  the  qnenee  to  Whieh  the  replies 
refer.  8*.  Ko  chAXve  ie  nude  for  ineertinK  letteri.  qaeriee. 
or  repUee.  4.  Lettexv  or  qoeiiee  aekiiig  for  Admaaee  of 
manuf  ecturen  or  oorreapoBdente,  or  where  toola  or  other 
artleleB  can  be  porehaied,  or  replies  giving  looh  Inf orma- 
tion,  cannot  be  Inserted  except  ee  edvertuemento.    fi.  Ko 

gnestion  making  for  edooational  or  sofentifle  information 
I  answered  through  the  poet,  0.  Letters  aenttoeorre- 
spcmdents,  under  eorer  to  the  Bditor.  are  not  forwarded, 
BoA  the  namee  of  eonespoudente  are  not  giren  to  in- 
qnlren. 

%*  AttentioB  is  espeeiallr  drawn  to  hint  No.  4.  The 
naoe  demoted  to  letten,  queries,  and  replies  is  meant  for 
me  goneni  mod,  and  it  is  not  fair  to  ooonpy  it  with 
qneniais  soon  as  are  indicated  abore.  whioh  are  oolj  of 
indiiBdoal  interest,  and  whioli,  if  not  adTertisements  in 
themselTes,  lead  to  replies  which  are.  The  **  fiixpennT 
flflla  Column"  offers  a  cheap  means  of  obtaining suon 
information,  and  we  trust  our  renders  will  ayaQ  them- 

■elTCs  of  it.  

CHBISTMAS  DAT. 

Tm  BiroLXSH  MsoBJiino  will  have  to  go  to  press  some 
honn  earlier  than  usual  next  week,  in  order  to  oompleto 
pnhUeation  before  Chriatmas  Day.  All  advertiMments 
must  therefore  reach  the  Office  by  5  p,m,  on  Tuesday 
ne»t^  instead  of  by  1  p.m.  on  Wedneeday,  as  usnaL 

ThB  following  are  the  initials,  ftc,  of  letten  to  band  up 
to  Wednesday  cTening,  December  16,  and  unacknow- 
ledged elsewhere  :— 

Moaais  Gohbv.— Taylor,  Taylor,  and  Hobson.— B.  B.— 
J.  Leeson.— T.  B.  Clapham.— O.  Henty.^J.  Fraser.— 
Aqua.— Oarlo  BezgonzL^A.  B.— Mattohit.~F.  f.4h* 
J.  H.  Nurse.— Athanasius  Kirscher.— Machinist.— 
Shsnt — D.H.  Hutohinson.— Sxe.— Terrso.— Samothes. 
—A  Fellow  of  the  Boyal  Astronomical  Society.  — 
Scio,  GlaMow.— £.  £.  B.,  Leicester.— J.  A.  Campbell. 
—Loco.  No.  2. 

N.  H.  Fatiok,  Bombay.  (The  machine  for  resetting  blunt 
iUes  {vide  "B.  M."  Oct.  38rd)  is  the  invention  of 
Julius  Brlenwdn,  Bdenkoben,  Rhenish  Bavaria,  who 
will  doubtless  be  pleased  to  inform  you  whether  it  is  on 
sale  yet.  This  is  a  little  doubtf td.  as  the  invention  is 
only  about  three  months  old.)— W.  H.  Oatbs.  {Hany 
thanks  for  kind  offer.  It  is  very  seldom  possiUe  to 
xeprodnce  pencil  sketches  of  astronomical  suojeets,  but 
we  would  do  our  best.  It  would  be  mudi  better  if  they 
were  in  ink,  in  line  only,  with  no  tints  or  washes,  and 
drawn  shout  as  large  again  as  intended  for  reproduc- 
tion.) -J.  B.  B.  (It  is  doubtful  whether  a  zeaily  foeeil 
man  has  been  discovered.  As  Geikie  says,  "  The  proofs 
of  the  existence  of  man  in  former  geologiosl  periods 
are  not  to  be  sought  for  in  the  ooourrence  of  his  own 
bodOy  remains,  as  in  the  case  of  other  animals.  His 
bones  are,  indeed,  now  and  thai  to  be  found  ;  but  in 
the  vast  majority  of  cases  his  former  preeenoe  is  re- 
<vealed  by  the  implementa  he  has  left  behind  him." 
At  one  of  the  librairies  in  Birmingham  you  can  see  all 
the  works  which  bear  on  the  subject.)  — H.  B.  6.  (Chap- 
man's "Treatise  on  Bope-makiag,*'  E.  and  F.  N. 
Bpon,  as.,  is  about  the  only  work  on  the  subject,  but 
there  are  many  articles  on  the  details  of  manufacture 
in  back  volumes.)— Eriu  (Diatoms  are  "splitters," 
microsec^ic  bodies,  multiplying  by  flsnon,  found  in  damp 
places  and  at  the  bottom  of  deep  seas.  The  term  w 
also  applied  to  the  silioious  coverings  of  the  plants. 
or  in  full,  diatom  scaler)— B.  H.  (Apply  to  the 
neareet  magistrate;  he  can  advise  as  to  whether 
the  howling  dog  ia  a  nuisance  or  not.  If  that 
eonxse  will  not  suit,  state  the  ctnumstancee  fuUy  in  a 
qaeory  to  Mr.  Wethezfleld.  legal  editor  of  the  Weekly 
Times  and  Scho,  and  he  will  be  able  to  advise  theooozee 
of  action.  Those  who,  are  deaf  to  "pleading  and  be- 
eedhin^**  deserve  little  oonsideratioB.)— K.  G.  J.  (By 
analysis,  cr  roughly  by  evaporatinff  100  parts  of  water 
and  weighing  the  residue.  2.  Only  by  consulting  book- 
eeUers'  catalogues.  At  the  British  Museum,  the 
Bodleian  libratj,  at  Cambridge,  and  at  Dublin  the 
eatalognes  would  contain  the  titles  of  books  published 
in  the  last  hundred  years  }— J.  H.  F.  A.  (Use  a  little 
white  of  egg  whisked  up  with  some  of  the  wine.  Stir  well 
and  allow  it  to  settle.)— Siohs.  (Given  in  this  oolumna 
few  weeks  ago,  and  in  many  back  numben )— J.  M. 
(For  browning  gun-bairels  see  p.  A66,  Jan.  38, 1886. 
Full  and  explicit  directions  are  given;  but  the 
genersl  method  has  been  explained  many  times.)— 
bTARKxa.  (The  best  plan  will  be  to  jnroeulre  some  pre- 
pared rubber  and  a  vulcaniser  from  those  who  supply 
dentists  with  the  reqaiaito  apparatus.  The  imprewiion 
is  generally  taken  in  plaster  of  Paris,  and  therubbear 
▼uXoanised  in  the  mould. )—PaaPLSxKo.  (It  is  atwayii 
risky  to  expose  an  invention  until  the  seal  has  been 
granted  to  the  specification ;  but  so  far  as  the  law  is 
oonoemed.  you  may  show  the  invention  as  soon  as  ap- 
plication hss  been  made.  3.  The  word  "patent" 
aust  not  be  affixed  or  used  until  the  patent  has  been 
granted.  It  is  usual  to  put  "  patent  applied  for."  8. 
The  number  remains  the  same.)— Gbobt.  (The  infor- 
mation vou  require  as  to  the  construction  of  a  phono- 
graph has  been  given  recently,  commencing  with 
number  for  Feb.  3>,  1891.)— L.A.IB.E.  (<?harcoal, 
eoke.  and  anthracite  are  commonly  called  "  smokeless.'*) 
—New  BxADsa.  (Answered  several  times.  Bub  the 
aniline  violet  up  with  a  little  spirit,  and  dilute  with 
water  or  with  glycerine,  according  to  the  purpoee  for 
which  it  is  to  pe  used.)— Waltoit.  (Perhape  a  woik 
reviewed  on  p.  831  will  suit  vou.  8.  The  little  radcs  for 
swing  looUng^lassee  can  be  obteined  of  any  large 
ironmooger.)— No  Cnaa,  No  Pat. — (All  information  as 
to  Mcensse  can  be  obtained  from  the  offlcen  of  the 
district  The  license  to  sell  patent  medicines  coste  5s. 
per  annum.  8.  The  ramplest  and  safest  way  to  send 
through  the  post  bottles  containing  liquids  is  to  have 
iriecee  of  light  wood  bored  with  holes  of  the  requisite 
iise   to  take    the  bottlaa.)  *-  TauMBarun.  .  (f 


many  replies  In  recent  numbers.  S.  When  the  source 
of  power  cannot  be  maintained  stsadily  and  in  excess, 
it  is  better  to  use  aeeumulators  than  to  work  the  incan- 
descent lamps  direct.) -J.  Famraa.  (Apply  to  the 
surveyor  of  the  district.  The  railway  company  might 
objeo^to  a  telephone  wire  eroasing  their  lines.)  — Auraso 
AaoHaa.  (Impossible  to  do  more  than  guess  without 
an  opportunity  of  examining  the  fittings.  It  miffht  be 
caused  by  *  dicing  belt;  but  the  fact  that  the  lamps 
do  not  jump  m  one  room,  preeumably  on  the  same 
circuit,  negMives  the  assumption.  See  the  indicea,  or 
send  mors  particulars.)— AspiaAXT.  (Have  you  seen 
the  artidee  on  deetio-light  fitting  in  the  last  and  other 
volumes  T)—CASTn.B.  (Answmred  several  times.  See 
p.  818,  VoL  LIL  Oct.  81,  1890.) -G.  Moblbt  Savdos. 
(Britten's  "  Watch  and  Ctockmaker'a  Handbo<d(  *'  will 
probably  suit  Apply  to  Mr.  Britten  at  thoHorological 
Institote,  NoithamptoU'^quare,  London,  B.C.,  sti&ing 
exactly  what  you  require.)— Tobick.  <  We  do  not  know 
of  such  an  invention.)- AaoAxun.  ^With  the  projectile 
about  £100;  range  about  seven  miles.)— Tblkobaph. 
(All  the  theory  there  is  about  it  is  that  vibrations  pro- 
duce sounds.)— T.  8.  BAaazTT,  C.  G.  M.  BanraTr.    (In 

type.)  


A  Zjittle  Book  of  considerable  interest  to  invalids 

ftad  auffcrera  u  puUuhed  (grftU*)  br  ths  Medictl  Buttery  ComMny. 
Liaaitad,  fit,  Oxford-fftnet,  Loaden.  W.  It  U  canfttlly  compiled,  and 
c«nuta«  nueh  tsIqaM*  information  on  "The  Renarkable  Cnrfttire 
ActiMi  af  Eleetrieiey,"  wiUk  a  tpeeial  ehaptfr  en  UanuHU*  genuine 
Electfopathtc  Belt  AppUanoM.  Thaw  who  cannot  call  ahould  vrite 
»t  OBM  to  the  abore  aodresa  beFore  thej  foriret  It.  A  eopy,  with  book 
of  tMtianiala.  will  b«  Mat.po«t  free  oa  application. 


CHESS. 

All  oommnnicatiotts  for  this  column  to  be  sent  to  the 
Cbbss  BoiToa,  at  the  office,  838,  Strand. 

FBOBUEM^HCGUCCXY.— By  W.  T.  HnaLsr. 

BladL 


WkUt.  [8  +  8, 

Whito  to  play  and  mate  in  two  movee. 

SOLUTZOX  TO  19S8. 
WhU§,  BUtdk, 

1.  Q  to  Q  B  sq.  1.  Any  move. 

2.  Mates  accordingly. 

NOnOIB  TO  OOBBBSPONDBim. 

OoEBioT  solutions  to  IMS  by  H.  P.  Hosken  and  A. 
ATiderson ;  to  198S  by  F.  H.  Guest  and  Thos.  Guest, 
W"  L  .Bmith,  G.  H.  Inson  (very  clever),  and  .W.  L. 
Mirtio. 

H.  HiLBaAvn.— Tour  second  attempt  at  1889  is  also  in* 
cozreot. 

F.  H.  GnasT.— Froblema  received  with  thanks. 

Thos.  Gobbt.— Ditto. 

A.  Fbllowb  avd  a.  G.  Fbllows.— Ditto. 

F.  W.  BoDBir.- In  1888  if  Q  to  K  Kt  6,  P  covers. 

H.  P.  HosKBir.- Duals  in  twoers  do  not  score. 

F.  H.  GuBST  Ajrn  T.  Gubbt.— Solution  to  1388  inconreet. 

Thk  Britith  Chus  Magaaine  for  December  contains  some 
"ChesB  Bemioiaoences "  by  "DelU."  The  Bev.  W. 
Wayte  continues  his  careful  and  thorough  review  of  the 
new  Handbuch.  It  will  serve  when  complete  as  a  com- 
parative analysis  of  the  several  new  textbooks,  and  will 
be  a  gi^at  aid  towards  perfecting  any  future  editions  of 
same.  There  is  also  the  usual  pabulum  of  fine  eames  and 
problems.  We  notice  in  future  we  are  promiaed  a  greater 
number  of  pages,  the  cost  being  increased  to  7s.  a  year. 


GHASaiB   FOB   ADTSBTISnrO. 


Thirty  Word!  ..  .. 

Every  AddiUoaal  Eixht  Words  . . 


d. 

« 

C 


Front  Paff«  AdvertiMmenti  Fits  8htlUn««  for  the  flret  4S  worda, 
afterwarda  M.  per  Una.  Paracraph  Advertiaementa  One  Shilling  D«r 
line.  No  Front  Paft  or  Paragraph  AdvartiMmeni  inse:^t«d  for  leti 
than  Fire  ShitlinKa.  Redneed  terma  for  aeriea  of  more  than  ais 
inaartioBs  may  be  aacertained  os  applicfttion  to  the  Pttbliaber. 

ADTBRTinifBNTS  in  BXCBAHOI  COLUlCIf-fer 

a.  4. 

Twaaty-fonr  Words  .08 

For  every  sneeoedinK  Xiffht  Words  ..OS 

ADVERTISEMEKTS  ia  the  SIXPBKIfT  SALB  COLVICIT. 

s.  d. 

Hixteav  Worda  OS 

For  every  ancceedinf  BIffht  Words  ..OS 

The  addnea  ta  iaclndad  as  pan  of  the  Adrertisemaat,  a«d  eluuiged 
or. 
AdverlieamMila  m«Ml  reaek  the  OBeo  hr  1  p.a.  ea  Wadasadsy  ts 
laemrt  laMrtiM  la  «ko  Mlswlaff  FriSeyls  assibsr.  ^     ^ 


HOTICB   TO   SUBSCBIBXBS. 

thibsertbers  reeetvinK  their  copiss  direct  from  t^  OSes  m 
reaneated  to  obwrve  tbat  the  laet nnmb^r  Sf  th*  Sana  m  wUeh  timr 
snbaeriptiOB  ta  paid  wdl  be  iorwaitlBd  to  them  is  a  Pna  ^nM*. 


as  u  intinsAtiea  that  a  Awah  raali 
to  oontinas  the  snbacriptiea. 


To  Fatentefls  and  the  Trade.— Keehaafaal  sad 

other  Noveltiea  lUnnfactared  threvfthout  ia  Qwantitiaa.  MaliaaUe 
Caat-lroa  Work.  Bard  and  Soft  Wood  WerVinc  and  Tnralbsfc  Ssttll 
Pitting,  flprias  Makinc.  PrsM  TMl  Work.  Eatiaatae  oa  app&stiBa. 
—THE  REASON  MANUFACTORIKG  COMPANY,  LTD.,  IMmk 
113,  Oloneeatar>road,  Briir)itoa. 

HoUoway'B  Ointment.— Belazed  and  sore  thrait, 

diohtberta.  ontacey,  concha,  b'onehiUa,  aad  moot  oUm*  pntaaeaary 
affactioaa  wiU  be  relieved  by  rabbiac  ihia  eoelias  OiaUeat  into  Iks 
akin  aa  near  aa  practicable  to  the  eeat  of  muwhief.  Thia  tmtiat, 
so  aimple  and  effeetire,  ia  admirably  adapted  for  the  nmoral  sf  Ihaa 
diseaaea  during  infkacy  aad  yonth. 


OTTB  SZQHAHOS   OOLinO. 

I%$  eharfe  fir  Bs^hmi^  Jfoti^M  i$Zd./br  ihtini 
24  worda^  md  dd,fiir  mmy  wueeudrng  8  tfertt. 


Howard 

alow  n( ,  —  'ii'f  — 

Ezehaage  offera.— Sebw. 

Teleeoope,  KqnatoriaL  iSa.  apertese,  by  Oookaof 

York,  ftader,  pfisaauc,  illnmuiatiea,  eilrer  cirelaa,  alow  meUM^ 
dririag  dock.  Are  eyepieces,  and  aceeeaorie^  cmnplato.  Eichasfs 
offera. — Below. 


Taleeoope.  Bqnatoriia,  4|in.  aperture,  br  ^Ona 

Clark,  eqaatortally  mooatcd  by  Cooke,  Aniar,  guameUl  ank^ 
reraiera,  aad  nUcroacopta,  slow  motioaa,  foor  eyepieces.  EaekMp 
offerS.o—'Bclow. 

Teleeoope,  Bqnatorlal,  6}in.  reflector,  by  Horas 

aad  Thorathwatte.  London,  hoar  aad  deoUoatua  rirdaas  timm 
motioaa,  olampa,  ftader,  aim  eyepieece,  Barlipwa,  aoUr,  diaffsaal,  ac<- 
Below. 

Teleeoope,  8in.,  refractor.  Uniiaier  Hicibiaet«,  ly 

Grubb  ;  Wedge  Photometer,  by  Hilger.  8|o  g..  Electric  Hand  Laa^ 
two  Cameraa,  pair  Telephoaea,  Aatroaemlcal  Diagrama.— Belev, 

Wioroeoope,  Blnooolar,  laije.  by  Crouch,  my- 
alfleoat  iaatnuaeat ;  aleo  Monocular  by  PownU  aad  LeaUnd.  Ex- 
change oAira.~Apply  Box  30,  Poet  OOm,  Livereodge.    Ust }  ataa^ 

'Sin.  bore  Beam  Bnfflne,   1}  horizontal,  in  good 

worklag  aitler.    What  offer  ?— W.  QaawsLt,  New-elteel,  Slealoed. 

Convertible  Tandem  Trlcyde,  by  Budge,  Gown- 

try,  in  perfect  order,  with  ball  bearlnga.  Xachaage  eftra.-«. 
GoaMALL,  Damaide,  PiUiag,  via  Oarataag. 

iin.  Spark  Ooll,  Jin-  Spark  Oofl,   Be^c  Motor. 

Medical  Call.    Offer  waatod.— ^RvpaB,  Pcaalcy-cn«%  Bt  Belca  1. 

Okeniee Street Bxoluinffe  and  Porohaieaf 

all  kia4a  of  Scieatiftc  Apparaiitste  which  <         *"  " 


.^ __, ,       _  ithiag  caa  be  ( 

OeacrTpUoa  trat.— A.  C$yiJkxzi. 

atatham's  Ten  Guinea   Obemioal  LaboratosTi 

aew.  never  used,  perfect.  Phetographie.  at  allde-r^re  locemotlnk 
3r  other  mechanical  ezehaage  to  lutt  ralac.— Bos  1,  Mallow. 

Enffllek   Steolianio    f^m    1197    to    1300,  tvo 

nombera  miaaing,  in  Rood  condition.  Will  exchange  for  amaU 
Dynamo,  Bometh\&g  mechanica\  or  horological  literature.— O>ow>* 
FaiBJfo,  Dnncombe-atreet,  Kiagabridge. 

Fhonoaraph,  steel  screw,  aboat   100  threads  pv 

iaeh.  ateel  aut,  braae  cyliader  and  puUoT.  aleal  back  ahalU  wl'b  braw 
eliding  tubM,  and  two  diaphragm  bo«ea — Jaa.  BaaaT,  3^  Darwm- 
atreet,  Weaate,  Maacheater. 

Wanted,  small  Punching  and  Shearing  Htohine  for 

power,  to  ahear  f  Iron,  in  good  ordsr.  Hare  for  cxehMg*  «*- 
l»r«e  power  Oa«TEhoi*b.— T.  AraufaoH,  CrelUa-atrcet,  Batie»-a- 

Fumeaa. 

WiU  ezohanee  Kotorand  Aro  I«amp  for  PKjrnod^ 

Launch  Bnginee,  eyliadsra  l|ia.  bore.— A,  S.,  4,  Uroaelcy-nUaa,  Woa« 
Greea,  N. 

Boffliali  Uechanioai  numbers  complete,  notssilsd, 

unbound,  from  March  "W  to  present  date.  Offeri  In  camera  Imu,  ta. 
—W.  WoLra,  Milioa,  Camba. 

Wanted,  Microscopical  Books  and  unmounted  Ps,ta«il«s 

of  aatmala  and  birds  in  exchange  for  choice  MloaoncoFiC  8&wn  « 
erery  deacription.— Sotee,  5,  Utghweek-road,  Tott«oh«m. 

'^aefce*Oil  Filter  ( Woodhonse  aad  Bawson's),  eoit 

ta*.,  WiU  filter  three  quarta  daUy,  aearly  new.  Will  asehanceftr 
anything  ajcfol.— OosrasT.  Adelaida-atreet,  Keighlty. 

Wanted,  good  useful  Bxebange  and  pert  esdite 
following  goofi.  Bradford'a  Vowel  Y  Waeiuav  Macam  and 
Wnmoaa,  equal  to  new.— Below. 

Two  handsome  plated  brass  Boplex  I'.amiWi''^ 
high  to  buraera,  cat  glaaa  vaaea,  aerer  aacd ;  T*agye  a  Pulley  »!•«, 
10  cwt.,  aad  ohaina. 

BenolL  Drilling Maclilne,  with  ^-^r^}*^'* 

welded  iron  bath  boiler,  Win.  wide,  aerer  need ;  Mechanical  T«M- 
phoae,  and  60  yaida  wire. 

Serenty  Magnetio    and    other  Indioator  .l^ove- 

MBWTa,  Magic  Lantera.  Jin  condeaaer.  5»  aUdea,  Mechanical  ';hro^ 
trope,  &c.;  portable  Electric  Bell,  ordinary  Electric  Bell,  m»^ 
battery,  aad  path. 

Gramme  Serlee  Dynamo,  60a.  60t.,  »Pl»|JiJ 

machine,  two  double  carbon  Bruah  Arc  Lampe,  hangcra  and  fi««w» 
quantity  aecond-haad  cable. 

2H.P.  Horisontal  Bnffine,  with  ▼«*ical  8HjP. 

boiler  and  all  fittingt,  <ood  maker,  In  good  order  guaianU^,  ^^ 
paira  quite  aewjAcme  akatea. 

Flywheel.  Sift,  by  8in.  face,  with  Sin.  craak-Aaft, 

AccMtiroa  Saddle  Boiler,  »ia.,  KeUey't  "  Engineer  •  aad  WB 
Trade  Oireotory  "  188S. 

«H.P.  portable  Vertloal  Bn^lne  and  Boiljwj* 

Hindley.  oa  four  whee la.  aad  ahaft^,  rcceatly  overhauled  aad  paiaiea, 
thorough  order.— W.  Ci.irroaD,  Cbarlbary,  Oafordahtre. 

Powerful  Liffhtlnff  Dynamo,  "^"•.""^SSJK 

feet  working  order,  £10,  or  part  eachaniee  U  acienuaa  tBatru«aea»  v' 
toola.—W.  WBBaTBa,  S,  Alexaadra^gardenib  PolkcBtoaa. 

Win  exchange  treadle  Fret  Sawing  Maohije.^ 

patte'na.  for  hot-air  Model  Eartae.  with  pump  attached,  Taiua  »• 
W.  WatToa,  New-etreet,  Woodbridg*. 

Pair  highnaaas  Opera  Olaaae^  nleW  and  fj^wg; 

faahionableloag  handle  and poeket  num.  lEsehange phsW  appaiaKi- 
<— C.TKOxnoM,  6,  Deamaa-road.  Peckhaah,  Loadoa. 

Vertical  Bnfflne,  horisontal  copper  boflar,  BcfflrfjJ 

■team  water-gauge,  maa-hol«b  bumacpal,  ruTerilag  t^»y*SwiZ»^m 
braaa  tank.  Ea^i^ge  3|  Lalhe,  ba«k  guar,  gap  bed,  t»d  «»«»«>•  * 
£12  ea«h. 

Teleeoope.  eoet  £8.   Will  e_acbange  to  IJS?,!!^' 
boC-air  eugiaee  yrtamd.— SwaoirsB,  11,  Qfetoa-slml,  ««<««• 


Dia  35,  1891. 
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A  TOOL-CHEST,  AHD  HOW  TO 
KAKB  IT. 

A  TOOL-CHEST  ia  as  much  a  part  of  an 
amateur  carpenter's  outfit  as  a  pro- 
iesaional's,  and  the  aocompanving  illustra- 
tton  will  probably,  with  its  aescription,  be 
of  some  use  to  anyone  who  is  desirous  of 
making  a  tool-ohest.  Even  assuming  the 
amateur  possesses  a  room  set  apart  solely 
for  his  hobby,  and  which  would,  therefore, 
be  fitted  up  with  racks  and  shelves  for  the 
Tarious  tools,  still,  there  are  many  tools  not 
in  actual  daily  use  that  may  be  stored  away 
vith  advantage,  and  where  the  amateur 
lias  not  a  room  solely  for  his  own  use,  it  is 
almost  a  necessity  to  nave  a  proper  receptacle 
for  his  tools.  And  '  *  every  tool  in  its  place  '* 
is  an  important  adaptation  of  the  old  saying 
for  every  mechanic;  for  what  is  more  annoy- 
ing than  to  be  unable  to  lay  one's  hand  on  a 
certain  tool  when  required,  in  consequence 
of  not  having  a  proper  place  for  it  ? 

A  fair  average  size  for  such  a  chest  is  as 
follows: — ^Length  .36in.,  height  23in.,  width 
20in. — ^these   being   outside  measurements. 


ioduding  the  lid.  The  wood  is  common 
^»  not  less  than  fin.  when  planed  up. 
A  plank  or  deal,  11  by  3  or  9  by  3,  with 
tvo  cuts  making  three  boards,  is  about 
the  right  substance,  and  I  should  advise 
I^lsnks  llin.  wide  being  used,  which  will 
onlv  necessitate  one  joint  in  each  of  the  sides 
ana  ends,  also  the  top  and  bottom.  Allowing 
%.  for  the  depth  of  lid  and  }in.  the  thick- 
noes  of  the  bouom,  the  sides  and  ends  wiU  be 
19^in.  deep,  and  in  preparing  the  wood,  cut 
we  boards  fully  long—four  for  the  sides  and 
toe  same  numoerforthe  ends.  For  joints, 
tbe  edges  of  each  board  must  be  shot  per- 
tertly  true,  and  use  only  best  glue,  and  well 
ijib  the  two  edges  te  be  joined  toother  before 
clunping,  so  as  to  exclude  aU  air  bubbles— 
Jwwrwise  the  joint  will  be  uncertain;  but 
DJ  beiag  careful  in  this  matter,  it  will  be  as 
■trong  as  any  part  of  the  whole  board.  The 
ndes  and  edges  should  be  dovetailed  together, 
the  pin-piece  being  on  the  sides,  the  socket- 
pieoe  on  the  ends.  I  hardly  know  if  it  is 
^^coasary  to  describe  the  process  of  dove- 
t*^g;  but  I  will  do  so  as  briefly  as  pos- 
oble  for  the  benefit  of  the  uninitiated,  and 
by  referring  to  Figs.  3  and  4  my  explanation 
tt^  be  more  easily  understood. 

^'g.  3  shows  the  side,  or  pin-piece.  This 
hftving  been  cut  to  the  proper  size — ^viz., 
3&m,  b^  19Jin.,  a  line  should  be  marked  on 
ttu^Bide  and  edges  rather  more  than  the 
«ttobieesof  the  socket  jpart.  The  pins  (any 
nnmber)  are  cut  out  with  a  tenon  saw,  the 
piwes  0  being  removed  by  a  chisel,  the 
«W  nieces  A  and  B  with  the  saw ;  then, 
^  layinff  the  pin  -  piece  on  to  the 
^go  of  the  socket- piece,  the  shape  of  the 
▼Wi.  XXT.-^No.  1890. 


pin  pieoes  can  be  marked  off  on  to  the  socket- 
pieoe  with  a  sharp  penoU  or  markinff  awl, 
and  then  saw  sligiitly  inside  the  marks,  so 
that  when  the  surdLus  wood  is  removed  from 
the  socket-piece  (Fig.  4),  the  pins  may  fit 
tighUy  into  the  sockets  and  glued.  The  pins 
will  protrude  slightly,  and  can  be  finished 
off  when  the  glue  is  dry  with  the  smoothing 
plane.  The  &>ttom  wul  also  require  a  join, 
and  cut  full  long  and  full  wide,  and  as  soon 


rvf'< 


as  the  ends  and  sides  are  fitted  together  nail 
on  the  bottom,  as  it  will  insure  the  box  bein^ 
square,  the  edges  of  the  bottom  being  cleaned 
off  fiush  with  the  sides  and  ends  after  it  is 
fixed.  By  referring  to  Fig.  1  it  will  be 
noticed  part  of  the  &ont  si£  forms  a  flap. 
In  the  event  of  this  being  adopted,  the  dove- 
tkiling  must  be  omitted  on  the  flap  and  for 
the  same  space  on  the  ends,  the  flap,  of 
course,  fitting  inside  the  ends,  a  small  nUet, 
as  shown,  being  nailed  on  the  ends  inside  for 
it  to  shut  against,  and  what  are  known  as 
joint-stays,  one  each  end  to  hold  the  flap  at 
right  angles  when  open.  The  advantage  of 
the  flap  IS  that  the  small  drawers  inside  can 
be  more  easily  got  at,  and  further,  it  is  use- 
ful to  lay  any  tools  on,  or  it  miffht  be  utilised 
by  fixing  a  rack  to  it  for  holdlDg  a  set  of 
chisels  and  gouges,  and  so  leave  more  room 
in  the  drawers  for  other  tools.  If  the  flap 
is  desired,  the  front  side  will  not  require  a 
join,  an  llin.  board  forming  the  lower  part, 
and  the  width  of  the  flap  making  up  the 
total  width  of  19^in.,  it  bemg  fixed  by  a  pair 
of  brass  butts  or  hinges,  2^in.  lon^. 

The  next  part  to  to  considered  is  the  lid, 
which,  including  the  top,  is  3in.  deep,  the 
sides  and  ends  being  consequently  about 
2iin.  deep.  These  are  dovetailed  (allowing 
two  jpina  and  sockets  to  eac^  comer),  and  the 
top  IS  fixed  in  like  manner  to  the  bottom, 
and  the  lid  hung  with  a  pair  of  cast-iron 
butts  3in.  long,  the  hinges  being  let  into 


7^^ 


Ti<rj  -ft.. 


the  box,  so  that  when  folded  they  are  flush 
with  the  edge.  An  iron  chest-lock,  say, 
3]^in.,  and  a  pair  of  strong  iron  chest-handles 
will  complete  the  chest  itself.  I  have  found 
the  inside  of  the  lid  very  useful  for  holding 
my  saws— the  hand- saw  and  half -rip  saw — 
one  end  of  the  saws  being  held  by  a  slip  of 
wood  fixed  to  the  lid,  the  other  ends  by  means 


of  wooden  buttons.    This  is  only  by  way  of 
suggestion. 

The  inside  fittings  are  simple  though  use- 
ful, and  consist  of  a  partition  dividing  the 
lower  half  of  the  chest,  and  a  portable  nest 
of  drawers,  oooup;^g  half  of  the  upper  half 
of  the  dbest,  wmch  slides  backwards  and 
forwards  on  two  runners  screwed  to  the  ends 
of  tiie  chest.  Fig.  2  shows  the  plan  of  the 
lower  half.  The  partition  can  be  made  out  of  a 
9in.  board,  §in.  thick.  It  is  a  fixture,  and 
secured  in  its  place  by  two  fillets  at  either 
end,  nailed  or  screwed  to  the  ends  of  chest. 
The  runners  for  the  nest  of  drawers  should 
be  lin.  square,  screwed  to  the  ends  of  chest 
just  above  the  partition,  the-  surface  beins 
covered  with  blacklead  to  insure  the  nest  of 
drawers  running  easily.  The  box  for  the 
drawers  is  shown  in  Fig.  5,  and  measures 
9in.  high  and  B^in.  deep.  The  length  must 
be  just  slightly  less  than  the  inside  of  the 
chest ;  but  care  must  be  taken  not  to  allow 
too  much  room  for  the  box,  or  it  will  ^t 
wedged  in  sliding.  The  box  is  made  of  ^m. 
stuff  tJiroughout,  the  top,  bottom,  and  ends 
being  dovetailed — the  pins  on  the  ends,  the 
sockets  on  the  top  and  bottom.  The  centre  shelf 
and  the  partitions  are  fixed  bv  being  let  into 
grooves  and  bradded  from  tne  outside.  It 
will  be  seen  the  space  between  bottom  and 
centre  shelf  is  4in.,  and  between  the  latter 
and  the  top  3 Jin.,  so  that  the  partitions  for 


VT 


^ifr'    ■■ ;  ■ .  *r^ . 


\^ 


7^ 


V 


Fio.  5. 


the  smaller  drawers  should  be  out  4in.  long 
(the  ^ndn  of  the  wood  bein^  vertical),  allow- 
ing ^m.  each  end  for  groovine;,  and  4^in.  for 
the  centre  partition  of  the  larger  drawers. 
The  centre  shelf  is  also  let  into  the  ends  of 
box  ^in.  either  end.  A  thin  back,  fixed  on 
with  brade  or  screws,  completes  the  box. 
The  drawers — five  in  number — ^shoidd  now  be 
made,  and  the  best  plan  is  to  cut  out  all  the 
fronts  first,  and  fit  them  in  their  respective 
places.  It  is  necessary  that  the  drawers 
should  be  strong ;  the  fronts,  which  take  the 
greatest  strain,  should  be  of  fin.  stuff,  and 
by  bevelling  off  the  fronts  (see  Fig.  6),  they 
are  relieved  of  their  otherwise  heavy  ajppear- 
ance. 

Drawers  made  properly  are  not  so  easily 
made  as  many  would  suppose.  A  badly- 
fitting  drawer  is  a  nuisance,  and  I  have 
found  a  ^ood  many  amatours  let  their 
drawers  slide  on  the  bottoms,  whereas  the 
sliding  should  be  on  the  sides ;  and  another 
thing — drawers  should  not  be  allowed  to  have 
too  much  "  play,"  or  they  stick  when  being 
pushed  io,  w^,  one  side  and  then  the  other. 
This,  of  course,  is  more  liable  in  larger 
drawers  than  will  be  required  for  this  tool- 
chest.  Still,  I  think  it  is  just  as  well  to 
point  out  theise  little  details,  which,  after  all, 
are  important  items  ia  every  kind  of  work. 
To  proceed,  I  will  describe  the  making  of 
one  drawer;  the  same  will  apply  equally 
toalL 

The  sides  and  back  should  be  of  (in.  wood, 
the  sides  being  dove-tailed  at  one  end  on  the 
front,  and  as  the  pins  should  not  appear  at 
the  £ront,   mark   the   wood  }in.  from  the 
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front,  and  prooeed  to  cut  the  pins  as  before 
described ;  then  lay  them  on  the  edge  of  ^e 
front  aQd  mark  oat  the  shape  dearly  and 
cnt  the  sockets  out  with  a  small  ddsel ;  the 
back  is  dovetailed  to  the  sides  in  the  ordi- 
nary manner,  and  before  fixing  up  a  ^in. 
groove  should  be  run  on  the  inside  of  each 
side  f6r  the  bottom  to  slide  into,  which  is 
of  fin.  wood  chamfered  si  the  sides  to  the 
width  of  the  grooves,  which  in  these  small 
drawean  are  ^in.  from  ^e  bottom.  The 
bottom  should  protrude  slightly  beyond  the 
back,  which  will  therefore  make  the  back 
slightly  less  in  width  thui  sides ;  then  pro- 
ceed to  fix  the  drawer  together,  finally 
sliding  the  bottom  into  its  grooves,  and 
patting  two  or  three  brads  through  it  into 
the  back  piece,  and  it  might  with  i^vantage 
be  glued  into  the  grooves.  T^  knobs,  lin. 
oak,  can  be  obtained  from  any  cabinet  iron- 
mon^r. 

This  completes  the  tool- chest.  Such  a  one 
I  have  found  very  useful — ^moreso  than  one 
fitted  with  trays  for  screws  and  nails,  and 
the  tools  distributed  rotmd  and  about  the 
chest.  The  chest  should  be  painted  or 
grained  according  to  fancy. 


PBAOTICAL  HINTS   IS   BOILEB 
DB8IGH.-VI. 

By   W.   C.    Cartie, 
Biveted  Joints  not  Bxposed  to  Tenoion. 

THE  arrangement  of  rivets  in  joints  not  ex- 
posed to  tension,  sach  as  the  circomfer- 
ential  seams,  those  across  the  end  plates,  or  the 
joints  of  the  combnstion  chamber  and  furnaces, 
u  determined  by  practical  consideration,  and  is 
not  subjected  to  calculation.  In  the  case,  how- 
ever, ox  boilers  of  extreme  length,  the  Board  of 
Trade  reqnbes,  in  the  circnmierential  seams,  a 
certain  minimom  strength  of  joint,  calculated  as 
,  if  the  Joint  were  in  tension.  This  is  probably 
reqtured  to  povide  a  check  upon  too  great 
freedom  in  designing  these  joints,  as  there  is  at 
lesst  some  tension  upon  them,  and  owing  to 
sagging  of  the  boiler  when  full  of  water,  nnequal 
expansion,  and  other  causes,  the  tension  might 
happen  to  be  considerable.  These  joints,  then, 
should  have,  according  to  Board  of  Trade  znles,  a 
streagth  of  not  less  than  66  per  cent,  of  plate 
or  rivet,  which  wiU  be  found  by  formulsB  (xviii.) 
and  (xix.) 

The  riveting  of  joints  puch  as  we  are  considering 
is  dictated,  as  stated  above,  by  experience,  the 
pitch  being  such  as  to  secure  tiffht  joints  under 
th^  required  conditions.  Joints  ror  low-pressures 
--say  up  to  701b.  per  square  inch.,  and  with 
light  plates,  |xn.  thick  and  under — may  be  single 
riveted,  the  pitch  being  about  2}  times  the  rivet 
diameter. 

In  the  case  of  thicker  plates,  and  where  the 
joints  are  exposed  to  the  action  of  the  flame,  or 
to  some  special  stress,  double  riveting  is  piefer- 
able,  the  pitch  being  made  about  four  times  the 
rivet  diameter. 

It  will  frequently  be  found  that  the  total 
length  of  the  joint  or  line  of  rivet^is  not  capable 
of  much  variation,  and  when  such  is  the  case  the 
beet  possible  pitch  must  be  decided,  and  such  a 
number  of  rivets  must  be  chosen  as  wiU  give  a 
pitch  as  near  as  possible  to  the  ideal  pitch. 

Diameter  of  Blvets. 

The  size  of  rivet  is  a  matter  for  the  judgment 
of  the  designer,  and  consequently  the  practice  is 
very  varied.  The  rivet,  however,  shoiUd  not 
have  a  diameter  less  than  the  plate  thlcknees. 
Hutton  gives,  in  his  new  work  on  Boilers,  the 
following  extremes  of  practice  as  found  by  him  in 
actual  use— viz.,  from  Thickness  x  1|  to  T  x  2. 

Diagonal  Pitch. 

The  diagonal  pitch  in  zigza^Mveting  with  two 
or  more  rows  may  be — 

P  X  -6  +  D  X  '4. 

Xeasnrementa  of  Heatinr  Surfkoe. 

It  will  be  convenient  to  give  here,  before  going 
on  to  our  specimen  design,  the  usual  methods  of 
caloulaUng  the  heatmg  surftuse  of  the  boiler,  as 
this  will  be  one  of  the  first  matters  to  be  con- 
flidsred.  First  in  order  come  the  tubes,  the 
effeoUve  surface  of  which  is  obtained  by  multi- 
plying together  the  outside  circumference  and 
the   length    between   the   tube   plates.    Some 


faddists  insist  upon  measuring  the  inside  of  the 
tube  instead  of  the  outside,  but  as  this  is  usuaUj 
an  odd  size,  very  difficult  to  manipulate,  it  is 
most  convenient  to  take  the  even  dimension  out- 
side the  tube  while  the  difference  is  unimportant. 
The  discussion  is  about  as  useful  as  the  mediaeval 
one  referred  to  by  "  F.K.A.S."  a  few  weeks  ajg;o 
as  to  how  many  angels  could  dance  on  the  point 
of  a  needle,  and  here  we  may  say  that,  inasmuch 
as  the  value  of  any  part  of  the  boiler  for  trans- 
nuttuig  heat  can  never  be  actually,  but  only 
relatively,  ascertained,  it  is  impossible  to  say 
exactly  what  parts  should  or  should  not  be  in- 
cluded. The  value  of  a  fixed  rule  in  the  matter 
is  that  we  can  depend  upon  comparisons  made 
with  other  boilers  similarly  measured,  and  the 
rules  here  given  are  those  in  general  use. 

The  surface  of  the  furnaces  is  taken  over  five- 
eighths  of  the  circumference  of  the  flue,  as  the 
fire  lies  onlj  in  the  upper  half,  Uie  extra  eighth 
being  added  in  order  to  allow  for  such  evapora- 
tion as  takes  place  below  the  bars,  and  also  in 
consideration  of  the  high  evaporative  value  of  the 
furnace  on  account  of  the  radiant  heat  from  the 
fire.  The  rule  for  them  is  therefore : — Circum- 
ference X  Length  x  f .  If  the  furnaces  are  cor- 
rugated, the  result  may  be  multiplied  by  1^. 

The  surface  of  the  internal  tube  plates  should 
be  taken  down  to  a  line  1ft.  above  the  bars  and 
parallel  to  them,  and  the  area  of  the  tube-holes 
deducted.  Owing  to  their  irregular  shape,  it  is 
convenient  to  use  a  planimeter  for  this  purpose. 

The  combustion  chamber  tope  and  sides  may  be 
stepped  round  with  dividen  set  to  6"  on  the 
scale  of  the  drawing,  using  the  transverse  section 
for  the  purpose,  stajimaf  and  finishing  at  points 
1ft.  above  the  level  of  the  bars.  This  lengUi 
must  then  be  multiplied  by  the  width  of  the 
combustion  chamber,  or  its  mean  width  if  sloping. 
In  single- ended  boilers,  and  in  a  few  double- 
ended  boilen,  the  combustion  chambers  have 
back-plates,  which  must  be  added,  and  these  are 
taken  in  the  same  way  as  the  intemal  tube 
plates,  except,  of  course,  that  there  are  no  holes 
to  deduct. 

In  placing  upon  the  drawings  the  particulan 
of  surface,  that  of  the  tubes  should  be  kept  sepa- 
rate from  the  other  items,  which  may  be  com- 
bined in  one  sum,  as  Uie  tube  surface  is  the  most 
easily  varied  in  trying  out  designs. 

Weiffhta. 

The  taking  of  weights  is  naturally  a  process  of 
simple  mensuration,  but  a  few  hints  gained  from 
experience  may  save  labour.  It  wul  be  found 
convenient  to  remember  the  following  data,  to 
avoid  the  constant  repetition  of  the  same  calcu- 
lation in  taking  the  weight  of  hollow  cylinders 
(shell  plating^.  The  weight  of  a  ring  of  solid 
plate  1ft.  in  diameter,  1ft.  lon^,  and  -^in.  thick 
IS,  in  steel,  8*1 681b.  ;  and  m  wrought  iron, 
7 '8541b.  We  may  call  this  a  unit  ring.  From 
these  figures  we  can  obtain  the  weight  of  any 
rimilar  ring  by  multiplying  them  by  3ie  number 
of  times  each  dimension  of  the  ring  contains 
each  respective  dimensions  of  the  unit  ring. 

For  example,  suppose  we  have  to  find  the 
weight  of  a  ring  of  steel  plate  9ft.  diam.,  6ft. 
long,^  and  fin.  thick,  the  weight  of  the  new 
ring  is — 

8168  X  9  X  6  X  12  (}}  -  f)  «  5,292Ib. 

The  weight  of  rivet  heads  must  be  obtained 
from  the  practice  of  the  manufacturer  and  the 
number  of  heads  counted  out,  until  by  experi- 
ence the  draughtsman  can  approximate  the  pro- 
portion with  sufficient  accuracy. 

The  weight  of  the  corrugated  poriion  of 
corrugated  furnaces  is  to  that  of  a  plain  surface 
of  equal  thickness,  and  of  a  diameter  equal  to 
the  mean  of  the  corrugations  as  7  :  6. 

In  the  Purves  furnace  each  ring  may  be  con- 
sidered as  equal  to  a  ring  shrunk  on  of  a  sectional 
area  of  about  1  '32sq.in.,  and  the  weight  of  these 
must  be  added,  talong  the  rest  of  Uie  furnace  as 
a  plain  tube. 

The  rest  of  the  question  of  weights  is  plain 
sailing,  and  simply  a  matter  of  hard  work, 
practice,  and  judicious  note-taking,  always 
remembering  that  when  factors  are  detected 
repeating  themselves  in  a  series  of  calculations, 
they  should  be  extracted  and  combined  in  the 
form  of  a  constant,  leavinff  the  variable  quantities 
to  work.  Much  useless  labour  may  be  saved  in 
this  way.     It  is  one  of  the  secrets  of  calculation. 

We  have  now  seen  sufficient  of  the  subject  to 
commence  our  design. 

NoTB. — By  an  oversight  the  last  fi^re  in 
Art.  V.  was  made  "  N'»  6  "  instead  of  *«  N  «  3,** 
which  is  correct. 
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FIG.  59  shows  a  common  force-pump,  packed 
up  on  blocks  for  lining  out  in  oae  of  its 
planes.  The  fint  matter  is  to  get  the  feet  A  A  ud 
the  centre  line  a  of  the  bores  of  the  barrel  B,  and 
of  the  valve-chamber  0,  in  parallel  planes  vith 
the  face  of  the  marking-ofl  tabla.  Ordinary  caUcal 
packing-blocks,  D,  and  thickness  linen  are  onl 
As  in  other  examples,  in  order  to  get  the  f  aoei  of 
the  feet  A  to  pluie  up  parallel  with  the  boni, 
mutual  adjustments  may  have  to  be  made.  Tht 
feet  may  not  only  not  be  parallel,  but  they  may 
be  win(ung  with  each  other,  so  that  more  raaUl 
may  have  to  be  taken  off  one  end  than  the  otber. 
When  adjusted,  the  centre-line  a  will  be  scribed 
all  round  B,  G,  £,  F,  O  with  the  scriber  H, 
vertical  lines,  b,  squared  up  on  each  flaage-iaoi^ 
and  circles,  e,  for  the  bores  struck,  and  witnes 
lines  around  them,  and  the  stud-holea  tlv 
marked. 

The  pump  may  now.be'^bored,  or  the  remaicder 
of  the  lining  out  may  be  done  first.  If  bond 
now,  the  flanges  £  F  G  will  be  also  faced  at  the 
time  of  boring,  and  the  dimensions  over  their 
faces  need  not  be  Uned  out  beyond  a  centre 
punch  mark  upon  one  side  of  each  flange  to 
guide  the  turner.  If  the  valve  seatingi  are 
merely  drilled,  and  thera  is  no  appliance  a^ukble 
for  facing  at  the  same  time,  or  if  the  flanges 
have  to  h^  planed,  then  they  may  be  lined-ont 
either  before  or  after  boring.  In  such  casee  the 
pump  will  be  turned  a  quarter  round,  and  re-ut 
and  packed  up,  so  that  the  valve- chamber  end  C 
stands  vertically  upon  the  table.  Then  the 
flanges  F  and  G  will  be  scribed  round  with  linei 
representing  their  faced  over-all  distances. 

The  centra  lines,  both  vertical,  ^,  and  hori- 
Eontai,  a,  are  scribed  upon  the  feet  while  in  the 
position  shown  in  Fig.  59,  and  the  centres  of  the 
holes  through  which  the  studs  or  bolts  pass  are 
marked  at  the  same  setting.  The  centres  of  the 
holes  in  A  A  are  marked  after  the  pump  has  been 
turned  a  quarter  round  and  the  barrel  B  packed 
up  paralld  wiUi  the  table.  The  feet  may  or  may 
not  be  planed  first.  If  not  planed  before  soark- 
ing  out  the  holes,  then  they  must  be  drilled 
before  planing. 

Fig.  60— a  slide-valve — ^is  an  example  of  work 
where  all  faces  stand  at  right  angles  with  one 
another,  and  it  is  in  consequence  marked  out 
easily.  In  the  first  instance,  the  valve  ii  lud 
upon  the  Hce  of  the  table  in  the  ^^tion  A. 
Such  adjustment  on  the  blocks  D  D  with  wedges 
or  sheet  metal  as  may  be  necessai^  to  avenge 
about  equal  amounts  for  the  machining  off  thfr 
faces  E  and  F  must  be  made.  I  say  aboiit, 
because  the  laces  have  to  stand  at  certain  dii- 
tancss  from  the  centre  G  of  the  hole  fi  for  the 
valve-rod,  which  hole  is  not  always  cored  exactly 
true,  and,  in  consequence,  a  little  mors  msy 
have  to  be  planed  off  one  face  than  the  other,  in 
Older  to  correct  the  inaccuracy  of  the  cored  hole. 
The  lines  a,  3  are  then  scribed  round  the  edgnft 
of  tiie  valve.  Next,  the  vertical  centre  line  J, 
central  with  the  core^  bole  H,  is  scribed  np  oa 
each  end  with  a  square  from  the  face  of  ihs 
table.  From  these  lines,  the  width,  K,  oftha 
valve  is  marked  with  compasses  upon  saoheodt 
and  scribed  up.  At  the  same  settinp^,  the  ▼^■'^ 
centre  of  the  valve,  lengthwise,  will  be  markfo, 
up,  as  at  L.  This,  however,  may  have  to  hS. 
corrected  subsequently  with  the  centres  of  ufl 
ports.  The  casong  is  then  removed,  and  ^^^"'^ 
popped,  and  planed  on  the  lined- out  faces  asSi 
edges,  and  brought  back  to  the  table  to  hartf  to» 
port  edges  marked,  which  is  done  as  follows  :^ 

The  first  thing  is  to  get  a  centre  line  roui^ 
the  planed  faces  and  edges  of  the  casting,  l^ 
position  would  be  averaged  from,  the  cored  porta 
on  each  face,  so  that  their  edges  shall  all  hold  i^ 
to  width,  and  their  bars  also  be  of  the  ngUJ 
width.  There  are  two  ways  in  which  this  ™ 
and  the  port  edges  can  be  marked :  either  wnn 
the  valve  is  laid  upon  the  planed  edces  of  tw 
strips,  as  at  B,  or  when  stood  upon  end,  >*  fj;  {^ 
If  stood  on  its  edges,  as  at  B,  then  it  wiUM 
turned  over  from  edge  to  face,  in  order  to  cr 
the  centre  line  roi^d  on  all  four  faces.  If  ^ 
as  at  C,  the  centre  line  can  be  carried  round 
four  faces  with  the  scribing  block  M,  witboj 
altering  the  position  of  the  casting  npon 
table.  If  the  ends  of  the  casting  are  pl«^ 
even  with  only  a  rough  cut,  then  it  will  stan 
perpendicularly  without  any  packing  up- 

It  does  not  matter  which  plan  is  followed 
the  casting  is  stood  upon  end,  then  the 
openings  will  be  marked  ofi  in  horizontal  pa 
lines  with  the  scribing  block.    The  diBtancei 
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ibfliredg68  irom  the  centre  line  L  will  "be  given 
cither  ly  pricking  off  with  oompaBsee  direct,  or 
)ff  tnuuferenoe  from  another  yertioal  ^toe, 
loeordingto  the  method  already  described  in  a 
pNfioafl  article.     If  the  casting  is  stood  upon 


when  the  chvdking  oontres  of  the  shaft  are  left  in« 
The  shaft  being  already  turned,  and  si^ported 
upon  the  vee  bloobi}  the  required  Itnes,  whether 
at  right, '  or  at  other  angles,  are  set  out  upon  one 
end.     Say  the  lines  are  to  be  at  right  angles : 


a^ 


•ymTTTTrrrrrnm 
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^^^^^- 
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4^  as  at  B,  then  the  port  edges  will  all  be 
■ttked  from  the  square  set  upon  the  face  of  the 

tiible. 

Tkke,  now,  a  piece  of  work  that  has  no  square 
^  to  etand    upon— the  shaft  A  in  Fig.  61. 


then  a  vertical,  a,  is  scribed  up  through  the 
centre  with  a  square,  C,  and  a  horizontal,  b; 
also,  through  the  centre,  with  a  scribing  block, 
D,  The  horiaontal  is  carried  round  on  the  ride, 
or  sides,  of  the  shaft  where  the  key- way  has  to 


Fm.  61. 


^P^f^  shift  it  is  desired  to  mark  key-ways 
f  >w  or  any  other  angles  with  each  other. 
2*w.  the  vee  blocks  B,  B  are  used.  Or.  in 
**M  CMS,  planer  oentres'may  be  substituted, 


be  slotted.  The  width  of  the  key-way,  or  key* 
ways,  Cf  is  then  pricked  off  with  dividers,  and 
its  edges  scribed  at  the  same  time.  Or  a  slotted 
templet  1b  employed  for  the  purpose. 


The  shaft  is  next  rotated  upon  the  vee-U^olqs* 
and  re-set.  with  the  horizontal  line  b  brc^hi 
into  a  vertical  position^  thus,  bringing  the  oentrn 
line  of  the  key-way,  <2,  that  was  above  or  below 
before,  to  the  sidq,  where  it  is  also  scribed  n^th 
horizontal  lines. 

If  the  key-wavs  haye  to  stand  at  soiy  other 
angles  than  rignt  angles,  then  the  angles  are 
first  set  off  upon  the  .ends,  and  the  shaft  rotated 
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until  their  centre  lines  are  suocesrively  brought 
into  a  horizontal  position— that  is,  in  the  same 
horizontal  plane  with  the  centre  of  the  shaft. 

In  standard  work  of  this  ehararier  special 
templets  are  used  for  lining  out  the  key-ways.  I 
will,  however,  describe  these  in  another  section, 
devoted  specially  to  templets. 

The  pluier  centres  are  used  for  lining  off  work 
of  this  character  when  no  necessity  exists  for 
setting  off  lines  from  the  ends  of  the  shafts.  In 
some  cases  there  is  an  advantage  in  using  them. 
When  the  diucking  centres  remain  in  t£e  ends 
of  turned  work,  they  afford  a  quick  and  ready 
method  of  supporting  that  irork,  and  it  can  be 
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turned  quickly  into  any  new  position  required 
for  marking  tke  positions  of  key- ways,  grooves, 
and  flutes. 

To  obtain  the  oentres  of  shafts  and  of  circular 
work  generally,  various  devices  are  resorted  to. 
For  work  of  small  diameters  the  compass  caliper 
is  commonly  employed,  in  the  method  shown  in 
Fig.  62.  The  oiliper  leg  A  is  held  outside  of  the 
shaft,  and  a  short  Ime  is  scribed  with  the  compass 
leg  B  up<m  the  end  of  the  shaft.  This  operation  is 
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repeated  four  or  six  times  at  roughly  ecjuidistant 
positions,  and  the  mean  of  the  lines  scribed  upon 
the  ende  is  the  shaft  centre. 

Another  way  is  to  set  the  shaft  in  vee-Uocks, 
set  the  soriber-point  of  the  block  approzimatriy 
to  the  centre,  and  rotating  the  shalt  at  intervale 
through  distances  equal  to  about  a  fourth  «r  a 
sixth  el  a  circle,  soribe  short  lines  on  the  ends, 
I  the  isean  of  which  will  be  the  shsit  centec. 
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OtlMr  flifllhodi  Are  bx  meaai  of  A  centra  MQMe, 
cr  oi  A  beU-ocnire  punch;  the  htter  oeiag 
Adapted  for  ihAlti.  the  fonaar  ehieflj  for  diioi. 
The  oentrfli  o<  difoi,  however,  Are  often  found 
hy  meani  of  oompAwee,  thne,  Vig,  68  feverel 
oentre-nop  merki,  a,  Are  nuide  jiut  ineldeihe 
edgee  of  toe  difo.  Theee  form  centree  for  one 
oompAie«Ieg,  from  wMoh  the  other  leg  icribee  a 
ehott  mdine.  The  inteneotioDi  of  theie  redii  At 
i,  or  their  meea  when  they  do  not  quite  inter- 
ieoty  is  theoentre  of  the  disc 

Bat  when  the  diic  hat  lofficient  thioknen 
to  it^nd  on  edge,  the  eoriber-point  is  often  used 
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in  preference  (Fig.  64.)  The  disc  may  be  steadied, 
if  neoessArj,  with  wedges,  or  by  the  hsAd,  while 
the  snooessiTe  scxiber  marks  are  being  made, 
whose  intersection  pves  the  centre. 

To  get  a  centre  hne  across  a  cylinder  or  pmnp- 
ooTer,  where  a  straight  edge  cannot  be  em- 
plo]^ed,^  because  a  stuffing-box  or  similar 
projection  stands  oat  in  the  way,  the  scribing- 
block  is  osed.  Fig.  66.  The  cover  being  set 
qaite  vertically  apon  the  table,  the  line  a  carried 
across  the  face  of  the  cover  will  exactly  bisect 
the  circle  b  of  the  bolt  centres ;  and  from  Uie 
intenections  cc  bo  obtained,  the  whole  of  the 
bolt<centres  can  be  divided  round.  J.  H. 


CEBKISTBT  FOB  BTUDSNTS.-T. 

By  John  Mills. 
Author  of  ^'Alternative  Elementary  Chemistry,"  &a- 

IN  oar  last  article  we  were  desiaibing  experi- 
ments which,  if  carefully  perform  A  by  the 
reader,  would  enable  him  to  determine  for  him- 
self the  nature  of  the  air  we  breathe,  and 
practically  demonstrate  the  chief  properties  of  its 
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main  constituents.  Instead  of  using  phosphorus 
to  remove  the  oxvgen  from  a  confined  volume  of 
air,  we  might  have  taken  a  mixture  of  iron 
filinffs  and  m/  ammoniae  moistened  with  water ; 
by  allowing  these  to  remain  for  some  time  under 
a  gas- jar  invexted  over  a  shallow  dish  of  water, 
the  iron  rusts  and  so  absorbs  the  oxygen,  and  a 
burning  tafjer  introduced  into  the  residual  gas 
becomes  extinguished  asbeforo. 

We  may  arrange  our  apparatus  so  as  to  clearly 
prove  that  the  new  body  formed  by  buimnff  phos- 
phorus is  heavier  than  the  phosphorus  used  in  the 


eombnstioa.  For  this  porpose,  fit  a  test-tabe 
with  a  cork  provided  with  two  holes,  throng^ 
one  of  which  one  end  of  a  bent  tabe  passes,  as 
shown  in  lig.  86 ;  pass  tho  other  ana  of  this 
bent  tube  throogh  a  oork  as  indioated  in  the 
upper  end  of  an  open  tube  of  hard  glass,  in  the 
lower  end  of  whion  is  a  plugof  tulb49U$  sapport- 
Inff  a  chip  of  phosphoros. ,  Having  adinsted  the 
baumoe  so  thai  all  u  in  eqoilibrian.  apply  a  spirit 
flame  to  the  asbestos  plog  to  igBitotliennosphonis. 
By  this  anangement  airis  freely  admitted  to  keep 
mp  the  flame  till  the  phosphoros  is  all  consnmea, 
and  the  white  oxide  (the  ^roduot  of  oomboa- 
tion)  oollocts  in  the  tubes,  while  at  the  same  time 
an  angmentation  of  weight  is  evident  from  the 
taming  of  tho  soale.  A  soudl  quantity  of  water 
is  pot  m  the  test-tabe  to  dissolve  the  white  fames, 
and  so  piovent  their  escape.  If  we  simply  bumt 
the  phosphorus  in  a  sealed  tube,  obvioasly  no 
increase  of  weight  ooaU  ocoor,  bat  a  partial 
vacuum  would  be  formed  due  to  the  absorption 
of  oxygen.  The  extonal  air  cannot  enter  to 
sapply  the  place  of  thetransfonned  constituent 

Prieatl03r*a  Xxperimant. 

If  mercuiy  is  heated  in  contact  with  air  for 
some  hours  in  a  long-necked  flask,  the  surface  of 
tho  metal  becomes  coated  with  a  brick-red  film 
of  powder  which  may  be  readily  separated  from' 
the  main  body  of  liquid  mercury.  This  povrder 
is  mermrie  oxide,  similar  in  comjposition  to  what 
is  commonly  called  red  predpitate.  Priestley, 
one  of  the  most  eminent  of  £Snglish  chemists 
during  the  latter  half  of  the  last,  and  early  part 
of  the  present,  oentuxr,  discovered  oxygen  hj 
hei^g  mercuric  oxide.  We  can  repeat  his 
experiment  in  a  modified  form  by  means  of  the 
apparatus  shown  in  Fig.   36.    The   powder  is 
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introduced  into  a  test-tube  and  heated  as  indi- 
cated, by  which  means  a  gas  is  expeUed,  which 
may  be  collected  over  water.  Simultaneously 
very  minute  globules  of  metaUic  meroury  accu- 
mulate on  the  sides  of  the  heated  tube.  Here 
we  see  that  oxvgen  has,  in  the  first  instance, 
been  extracted  nom  the  air  by  means  of  the 
heated  mercury,  and  in  its  turn  the  oxide  formed 
has  again  been  split  up  into  its  constituent  parts 
by  the  a^encjr  ox  heat.  Or  we  may  express  the 
same  thing  in  another  way,  thus :  We  have 
first  built  up  [sifnthesis)  the  oxide  from  meroury 
and  oxygen,  and  subsequently,  by  ajuUynSf 
determiaed  its  composition. 

We  have  previously  referred  to  the  oxidation 
or  rusting  of  iron,  and  the  alteration  in  the 
weight  of  the  metal,  which  suoh  a  chemical 
change  effects.  This  oxidation  may  be  brought 
about  rapidly,  and  in  such  a  wav  as  to  Isave  no 
doubt  as  to  tne  truth  of  what  we  have  just  stated, 
as  follows :— Suspend  a  small  horseshoe  magnet 
to  one  end  of  a  balance,  as  indicated  in  Fig.  37, 
bring  iron  filings  near  enough  to  be  attracted  by 
the  magnet,  and  then  oounterpoise  the  balance. 
Under  ordinary  droumatanoes  equilibrium  would 
be  maintained  for  an  indefinite  period ;  but  by 
placing  a  spirit- fiame  under  the  filings,  the  latter 
are  heated  to  a  temperature  whi(£  facilitates 
oxidation;  in  fact,  the  filings  under^  a  slow 
process  of  burning,  and  thus  lose  their  original 
character.  It  was  by  a  careful  series  of  in- 
genions  experiments,  such  as  we  have  described, 
and  conducted  so  as  to  leave  no  possibility  of 
effectual  opposition  or  unbelief  that  Lavouier 
proved  to  his  contemporaries  that  the  combustion 
of  bodies  in  air  consisted  easentially  in  their 
chemical  union  wiUi  oxygen. 


dent  authority  to  now  state  that  the  air  vt 
breathe  consists  mainly  of  two  gases— naanlj, 
o»jffm  and  nitrogm,  and  that,  roi^bly  SMsUai^ 
the  former  gas  oonstitates  ono-flfth  and  usistts 
four-flfths  of  the  entire  atmospheric  envelops. 
We  have,  however,  not'  yet  explained  haw  « 
Ipseoos  mixture  differs  from  a  chemiosl  ooiabiBs* 
tmn  of  gases;  nor  do  we  intend  in  the  prannt 


Air   ia    a    Klzture 


,   and  not 
Compound. 


a   Ohemioal 
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artide  todeal  fully  with  this  subject,  andibill, 
therefore,  ocntent  oursdves  by  mordy  indicating 
at  this  lunctnre  some  of  the  reasons  why  air  h 
regardea  as  a  mixture.  We  noticed  tiist  wfaaa 
gen  was  added  to  nitrogen,  obtained  in  i 
jar  by  the  combustion  of  phosphom  is 


dii  I  I  I  I  I  ! 


I 


# 


Fio.  38. 


confined  air,  the  mixture  possessed  the  lame  pro- 
perties as  air^— that  is,  it  supported  the  com- 
bustion of  a  taper,  and  other  burning  bodiaf. 
We  might,  also,  by  introducing  small  animili, 
eadly  i^w  that  it  would  susnun  respirstion. 
Both  the  cases  in  question  are  slightly,  but  not 
equally  sduble  in  water,  yet  when  a»  is  ahilna 
up  with  that  liquid,  the  gases  dissdve  in  tbs 
ratio  of  their  respective  individual  sdubilitiei-j- 
vis.,  1*87  :  1.  No  diminution  in  volnme  ii 
observable,  and  the  relative  quantities  of  tho 
two  gases  are  not  those  in  which^  oxy^  and 
nitrogen  are  Imown  to  usually  combine  with  each 
other.  Further,  the  gasee  undergo  diffoaioa  at 
rates'corresponding  with  those  of  the  unoon- 
bined  elements,  and  no  change  in  temneraton 
oen  be  detected  when  the  aases  are  mixed.  Kone 
of  these  conditions  would  obtain  if  air  were  a 
chemical  compound  consisting  of  ^  the  gaaes 
named ;  but  the  properties  of  the  nitrogen  and 


Our  experiments  and  observations  up  to  this 
point  have  been  such  as  to  furnish  us  with  suffi* 
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oxygen  would  be  entirely  suppressed,  and  tito 
compound  body,  Jif  such  it  was,  would  eibion 
chancters  peoUiar  to  itself.  A  Isrger  pro- 
portion of  oxygen  is  dissolved  than  is  contdssa 
in  the  atmosphere,  because  oxygen  is  isy 
soluble  in  wateir  than  is  the  case  with  nitrogen; 
but  had  air  been  a  diemical  compound,  the  ado* 
tion  would  have  been  effected  as  a  whole—that 
is,  1 :  4. 
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Xx«ot  Oonptwltlon  of  Air, 
Hu  aanpoaitiaiiof  tlie  hIt  ii  not  it  all  Wm« 
uailoiiD  ^  bat,  ooondeniiff  tikot  nmnsoni  umoiBi 
wUdi  trad  to  dMtny  iti  hoaagvaiitj  mr^  ooB' 
tfMttr  >t  w(^,  the  prcipotti<iiu  of  iti  oon^oiMata 
nawinnaiiTkkblf  omitiiit.  Nnrnrthnliwi.  thtM 
M,  it  Tuiou  titDM  and  in  diSannt  pheai,  m 
mnokUe  tmgnUritj  U  iti  oompodtloiL  By 
folna^  tiM  oompoiitun  ot  %  hundred  pMta  ' 
wfiu  follow! : — 

NitH»g«B 77-M 

O^gm 20-St 

Aquou  Tuonr    1-40 

CuboB  diozlde -04 

100-00 
In  addition  to  theee  labttuuM*,  air  contain* 
taicw  of  nitric  add,  »i»iiiii»j  nilphnretted 
hjdnaen,  anlphar  dloxid^  and  oione.  ^nie  bit 
aauM  ia  fonna  In  frsah  air,  linticiiHMllTiididiig 
ia  Um  ur  of  cloMly-Inhaliited  placet.  Th«M  an 
otlin  foletaiKMi  promiacnoiiilf  mixed  la  the  air, 
ai  tb«ee  are  dsnved  from  a  variety  of  aonroea, 
■ooig  whtoh  may  be  mentionad  ths  tpontaneoo* 
' ■'" *  inimal  and  vagetabla  mattert. 

of  Aaaeoiu  Vaponr  and  Oarlwn 
Sloxlda  In  Atr. 
A  little  leflectioQ  on  certain  phenomsna  of 
areiyday  life,  aach  as  the  depoeitlon  of  daw,  the 
Mofnin,  mow,  and  hail,  Kill  at  onoe  lead  the 
iddir  to  infer  that  watery  Taponr  mnat  he  con- 
tuud  In  the  vr ;  bat  Uie  bot  nay  be  itill 
farttgim^reeeod  on  the  mind  ^aome  fas'"" 
ud  ain  ample  ezperimaita.  Break  ioiiH 
inlo  null  piecM,  and  mix  it  with  an  equal  weight 
tleoramoa  nit;  pnt  the  miztnre  Into  a  glau 
V  mrtal  veMMl,  and  obMrre  what  happen*.  Soar 
fml  will  form  on  the  ontaide  of  the  Tcasel,  dne 


la  mu  of  the  minituTe  of  the  air  hariog  firet 
Mndmied  thei«on  and  aftetwarda  froien.  The 
waad  Mlt  form  what  ia  oalleda/rnnfv  mixttrt. 
ipin,  place  about  an  ounoe  of  Baldum  eMoridi  in 
•  mtcb^Iaaa,  ooDnterpoiu  on  the  baknoo,  and 
Inn  it  alone  for  10018  oonddetable  time.  The 
(Ht  will  abaorb  moiitnre  from  the  air ;  tite  de- 
mdian  of  the  acole  beam,  aa  well  aa  the  moiat 
ippcaiance  of  the  aabatance,  affording  viaibis 
prooli  of  thia. 

iqusouB  Tapoor,  althoosh  alwaya  preaent  in 
"x  *p',  11  a  yerr  mutable  and  eTer-changing 
Wutitaent,  and  tha  humidity  of  the  atmoaphare, 
JMt  ii  called,  depeada  npon  the  temperature, 
*««noe  from  the  aea-leTcl,  direction  of  the  wind, 
Hu  the  like.  Meteorologiata,  whoae  bnaineaa  it 
■  Wrtody  the  atmoaphere  and  ita  phenomena, 
■•M  DM  of  an  inattumBnt  termed  tha  Byjnnuttr 
todatemiiaing  the  amount  of  aqueous  Taponr  in 
tin  an  at  snv  giran  time,  and  the  roralU  obtainad 
ne  wnoeable  ra  making  (orooasta  of  tlia  weather. 
A  tnnplfl  and  reliable  form  of  tlaa  piece  of 
W«»tiu  ii  ahown  in  Fig.  38.  Two  thormo- 
Men,  exactly  alike,  are  placed  aa  indicated,  aide 
or  ode,  and  tha  bulb  of  one  i*  kept  moiit  by  a 
wn^  of  mualin  aaturated  with  water,  and 
*«u^  downwarda  ao  aa  to  dip  into  a  reeer- 
P"'  ^nie  eraporttion  of  thia  water  canaea  a 
Z^f  ■>'  ^^^  temperahire  of   the  inoloiad 


nmaMDetar-bulb,  so  Uiot-ths  reading  ii  onallT 
no*  that  ot  the  naked  thermometer.  The 
P«H«  the  difierence  between  tha  readinga  of 
?*'**thannomete*B  the  drier  ia  the  air;  bnt 
^^^^ii  i>  aatutatad,  an  event  which  leldom 
""""  ""  a»aporation  takee  place,  and  the 
'  read  alike.  Tablaa  have  betm 
am  a  careful  seriea  of  ezperimenta, 
?*•***  *heu  the  readingt  of  the  hygiometor  are 
"mnithe  hnmiditycan  be  readily  aaoertained. 
ii^^^  moat  moiitttM  when  iU  tampatatuTe 
■^  and  ahoold  the  atmoaphere  baooma  oooler 
MUglabalaa  of  water  are  depodtad,  fonidng  a 
2^4.  n  that  a  fall  of  rain,  snow,  or  haF^y 
"uiv.aoogTdingaa  the  twnperatnre  ia  above  or 


below  tha  bMaJag-poiat.  HaU  ia  pfobably  Iha 
raault  of  taindrt^a,  dnriag  thair  dMeant,  paas- 
ing  throng  a  stoatsm  of  all  ol  a  tempetstua 
hJow  the  fcaaaing-poiiit  of  watar,  and  ue  dapo- 
•Ulon  of  daw  ia  linrnght  abont  by  tha  more  r^ld 

the  air  imnwdiataly  above  gronnd.  A  cnrrentof 
warm  aii  heavily  laden  wlQi  moiatora,  coming 
from  the  lea  or  paaaing  into  a  higher  nfpoo  ol 
the  atmoaphere,  may  be  intercepted  Irr  au  ot  a 
lower  temparatnra,  and  a  quantity  of  aqneona 
vapour  aanunaa  ths  liquid  fonn  and  deaoends  as 

On  Inspecting  the  table  showing  the  oompoai. 
tion  of  the  atmoaphera,  it  will  be  aeen  that  fw 
htn  HoxiA,  compared  with  the  gaaea  oxygen  and 


preaaooa  in  the  e 
mg  limewater  oi 
aluwing  it  t( 


nitrogen,  forma  but  a  very  amall  proportion  ol 
air — only  about  1  volumes  in  10,000.  Iti 
may  be  determined  by  pour- 
a  a  plate,  or  into  a  basm,  and 
1  eipoied  to  the  air  for  a  day. 
By  this  means  a  Mom  of  solid  matter  ia  formed, 
dne  to  the  gaa  tartoit  diaxich  from  the  air  having 
chanioaUy  united  with  the  Ume  in  the  lime- 
water.  Thia  new  body  may  be  skimmed  off  the 
dear  liquid,  and,  if  placed  in  an  evapoiatiog 
basin  and  treated  with  an  acid,  will  be  found  to 
Qzz  or  effervesce.  The  add  decompoeea  the 
newly-formed  sobatance,  and  the  flizlng  is 
caused  by  the  vigoroos  expulsion  of  the  carbon 
dioxide  (popular^/  called  earbmie  aeid). 

Mortar  which  has  been  exposed  to  the  air  form 
long  time  givea  off  carbon  dioxide  when  teoaght 
in  contact  with  an  acid.  1'b^  place  soma  pieoea 
of  old  mortar  in  a  small  flaaWpour"  " 


formed  exactly  the  aame  kind  of  new 
substance  as  was  obtained  by  aubjecting  lime- 
water  to  ths  action  of  air,  the  gas  expellad  in 
each  case  from  the  resulting  carbenatt  cflimt,  as 
it  is  called,  beingcarbonic  acid  gas,  which  randeia 
limewater  cloudy  or  milky. 

In  Fig.  40  is  ahown  an  arrangement  of 
apparatus  which  may  be  employed  for  estimating, 
approiimatdy  at  least,  the  amount  c€  aqneoua 


Fu.  42. 

vapoor  and  carbon  dioxide  in  air,  tho  latter  b«dng 
drawn  through  the  U -tubes  and  potaah  bnlba  by 
means  ot  an  aipiiator.  For  thia  purpose  not  lesa 
than  30  to  30  litres,  or,  in  plain  En^iah,  about 
five  gallona  of  air  ahonld  be  paaaed  tnroogh  tha 
"iparatua.  All  boing  in  readineaa,  tha  scraw- 
ip,  shown  in  detail  in  Fig.  41,  ia  opened,  and 


water  ran  fawn  tha  aapbator  into  tha  faaain,  and 
air  Is  thus  drawn  through  the  two  (J  -tabea  on 
the  light  containing  punuoa^stoBie,  nnnittitf>itil 
wUh  ttnuf  lulphtrU  lid,  whi(^  abaorba  aU  tha 
'    through  tha 


vapour; 
bnlbt  containing  fiutitpttMh  solnUm,  the  air 
ia  freed  frm  oubon  dioxide,  and  a  tUrd  U -tol>^ 
nmllar  to  the  other  twc^  pnrenla  any  loaa  of 
miatoie  from  being  earnaa  Inward  from  tha 
pobah  bulba.  The  Tolnme  ot  air  aaed  in  the 
expoiiment  being  known,  aa  well  as  tha  inoeaae 
in  weight  of  the  (J'tnbaa  and  potaah  bulbi,  tha 
proportion  of  aqneona  vapour  and  caibon  diinlda 
respectively  can  be  -calralated.  Tha  tnbe*  and 
boAM  ahomd  be  carefully  weighed  both  before 
and  after  tbe  experiment,  and  the  more  delicate 
the  balance  is,  tha  better  will  be  tha  remit 
obtained.    WhanaTalIabla,abalaooeof  thakind 


part  of  a  min  in  the  acale  pana.  Tha  beam,  at 
theemds,hBaknifa-edgea,  on  which  agate  planea, 
bearing  the  pana,  are  suspended.  The  oen^  of 
the  beam  also  has  a  knife-edge,  which  wraks  on 
an  agate  plane  so  as  to  eliminate  friotion  as  fiw 
aa  poadue,  and  lo  render  the  balance  extremely 
asnaltive.  Tha  beam  ia  divided,  and  in  maldag 
the  fl"*!  adjuatmenta  far  obtaining  equilibrium, 
a  sliding  weight,  ciJIed  a  rider,  may  be  puahad 
alMig  tbe  beun  by  means  of  a  lever  having  a 
crcaa-idece  at  its  end. 

It  will  be  well  to  remember  that  our  object  at 
the  preaent  stage,  in  conducting  expeiimenta  of 
the  duuvuter  last  deacribed,  ia  merely  to  obtain 
resnlta,  by  the  simplest  possible  meana,  which 
will  aapply  evidmoe  enoagh  to  inaplra  oonfldanoa  - 
in  the  mind  of  the  ttudent  to  tahs  "  the  ahadow 
tor  the  substance,"  so  to  speak,  until  he  has 
acquired  by  a  prolonged  experience  greater  akSl 
-'-  chemicail  manipuluion.     For  example,  in  tha 

■e  in  point,  it  is  easy  to  demonstrate  that 
.neoua  vapour  is  more  plentiful  in  air  than 
carbon  dioxide;  but  some  skill  and  patience 
wonld  be  required  to  detennine  the  exact  amonwti. 
{To  be  t/mtimud.) 


FBACTICAL    HICSOSCOFT   FOK 
BTin)BNTS.-XII. 

By  Fkhdxbice  Dj.vis,  B.B0. 

IN  examining    "  bone  "    vre   found  it  birly 
poroos ;  bnt  in  reviewing  ths  oharacters  M 
the  "teeth,"  we  ahall   observe  that    aa    tar  aa 
'*    "on  is  concerned— for  a  Urge  propertliML 
ia  merely  modified  bone— .the  lubitanoa 


^ 
^ 


Sootion  ol  Tooth, 
ynal;  2,  Dentine;  3,  Pulp  cavity ;  i.Oeaaaai 
tring  fuig ;  6,  Pcriostenm ;  6,  iJvedar  pm- 
1;  7,  Bntiy  of  narve;  S,  fllisiilii  piiii  — 


Bttted  in  the  jaw,  and  aaocndly 


'crown."  ot  the  tooth;  this  is  oovered  with  ■; 


ENGLtBH  KaogayflO  AND  WOKLD  09  BOnSlXiiEi  So.  1896. 


Dm,  35,  lai. 


exccodiogly  bard  Nbrtance  cbU«4  *'  Boame]," 
and  iDMited  beasatii  the  gum  in  the  alTeolnr  of 
the  jaw,  the  "  tang,"  the  portion  where  the 
"  taftiwn"  and  "fang";  meet,  il  tenned  the 
"  nech,"  M  that  we  see  itarting  from  aboTe  and 
tnTelilBK  downwaids.  wa  ha'm  the  "  ctowc," 
"n«4,'  and  "fanf[,"ior  "fangs"  callsd  lome- 
tlinea  toe  "root"  or  "roots." 

^18  "erown,"   as  tofore  stated,   U  coreird 
entiisl;  wiUi  enamel,  a  yeiy  hard,  compact,  and, 


1,  Epidemui ;  !,  Secocdu;  layir  of  epldermla; 
Sudoiipantiu  dnct  penocaung  decmli ;  4,  F 
oeB;  fiiBodoifparoni  gland. 


if  once  brohni,  brittle  EDhatanc«.  Now  the  sab- 
rtanoe  of  the  tooth  ie  (Uefly  composed  of 
"dentine,"  whioh  ia  reallj  bona,  but  containing 
moeh  len  tmimal  matter,  or  Uraae,  than  that 
■nbstance,  the  animal  matter  being  rej)Uc«d  by 
the  MlU  of  Mldtuo,  conaeqnentlv  uakinft  it  very 
mach  harder.  In  Uu  centre  ot  the  tooth  we  have 
the  "pulp  ea*it;,"  and  thia  is  SUed  with  the 
"daa&lpalp."  Thepnlp  cavity  communi 
with  the  fanga  bj  little  canals,  where  they 


c«nty  is  oompoaed  of  higUv  nerrous  and  macnlu 
tianie,  which,  permeatmg  tuongh  the  point  of  the 
fang,  ia  continuooi  with  the  mucous  membrane 
of  the  gum  beneath.  Rerertinff  to  the 
"dentine,"  we  flndtlie  canaliouli  and  lacunio  of 
bona  altogether  abaant,  their  place  beina;  taken 
if  A  v»at  Dumber  ol  tmall  wavy  tobolea,  oranoh- 
ing  laterally  in  every  direction.  Thete  u« 
tdnned  "dantiiud  tabolea."  The  "enamel" 
foimiag  the.layn  over  the  crown  of  the  tooth 
nnniBiita  of  minute,  liz-iided  oelli,  placed  at 
right-anglea  to  the  "  dentine,"  and  covers  it  in 
itasatir^  a«  far  as  the  "neck"  or  ^oint  of 
union  of  ue  crown  and  tang :  at  this  point  it  ia 
found  to  be  veiy  thin.  Here  another  substance, 
termed  cement,  occurs  and  cover*  the  whole  lang. 
Enamel  contains  only  sboat  2}  per  cent,  of 
aaimal  matter.    The  "cement"  consiats   ot   a 


■tmcture  limilaT  to  bone  itaelf,  but  is  destitute 
of  "HarersiancanaU"  ;  it  really  ia  constituted 
of  bono  nwbrlx,  placed  in    LuneUre    and   bone 


oonmiel 
Thed 


le  dental  pulp  is  composed  of  a  great  enmber 
of 'Uood-veesela  situated  in  a  matni  similar' 
cell  structure  to  concective  tisme.  This  is  t 
sensitive  portion  of  the  tooth— aa  we  know  to 
our  sorrow  when,  by  the  removal  ot  the  enamel, 
it  becomes  exposed,  and  we  suffer  with  toothache. 
Upon  the  outer  layer  ot  thU  dental  pulp, 
that  ii  internal  to  the  "  dentine,"  we  have  cdJa, 


gsnerally  more  elongated  than  the  others, 
almost,  and  in  some  cases  quite,  becoming 
colnmnal.  These  an  nacleated,  and  are  called 
the  odontoblBata.  In  cntting  a  eection  of  a  tooth 
for  microKopical  examination,  it  will  be  found 
impotdble  to  saw  throagh  the  asbataDce,  ae  in 
bone,  because,  aa  ptevionel;  elated,  the  enamel 
ie  very  hard  and  brittle ;  the  atndent  mnrtQiere- 
fore  use  a  grindstone,  and  finlah  oS  with  fine 
emoTT  powder,  when  a  suffldently  thin  aection 
will  be  atiived  at  The  eartf  development  of 
the  teeth  ia  veir  interesting ;  upon  dthar  «do  of 
the  gum  in  each  jaw  a  groove  become)  apparent, 
and  in  each  groove  five  papillie  appear,  llie 
walla  of  the  grooves  then  coaleaoe  and  cover 
in  theae  papiUiD,  aqd  form  the  so-called  "  dental 

Sacb  papilla  slowly  auumea  the  shape  of  the 
tooth  it  is  .to  icpreaent— i.e.,  whether  incisor, 
'  le,  'or  molar,  and  these,  by  the  gradual 
depoait  of  the  calcium  ealte,  form  true  teeth, 
called  "milk  teeth,"  a  eomplete  set  of  milh- 
teeth  numbering  twenty,  their  eruption  taking 
place,  generaltr  spcaMng,  before  the  age  of 
seven  years.  Xhe  milk-teeth  develop  at  their 
bads  a  little  bud  or  prolongation,  aimilar  to  that 
mentioned  under  "  Hair,"  and  this,  by  becoming 
calcified,  grows,  and  eventually  pushes  the  milk- 
tooth  from  iti  previous  position,  and  lorma  the 
permanent  tooth.  We  thus  see  how  it  Is  the 
fint  dentition  of  childhood  occurs,  and  how  and 
why  the  milk-teeth  are  shed.  It  must  be 
understood  that  the  pernument  dentition  should 
consist  of  thirty-two  teeth,  whilst  the  milk-teeth 
are  onlv  twenty ;  we  have,  therefore,  in  adult 
age  twelve  more  than  in  infancy.  At  the  tine  ot 
shedding  the  milk-teeth  the  grooves '  become 
extended  lomewbat  at  the  rear,  fresh  papillie 


being  formed,  and  becoming  covered  in,  celdfy 

in  tha  ordinary  manner.  The  last  teeth 
which  show  themselves  ore  the  foor  oc- 
cupying the  hindmoat  position  in  the  ]aw; 
these  are,  thstefore,  called  "wisdom  teeth," 
because  they  appear  at  a  time  when  the 
individual  bearing  them  shonld  have  arrived  at 
the  sac  ot  discretion.  These  latter  teeth 
generally  decay  almost  as  soon  as  erupted. 

The  muscles  ot  the  body  are  (Utided  into 
two  groups— UDstriated,  or  smooth,  and  striated, 
or  griped.  The  former  of  these  consists 
merely  of  elongated  cells  or  band-like  fibres, 
with  no  striations  whatever ;  but  the  striated 
variety  is  peculiar  in  its  itnicture,  and  well 
worthy  of  the  attention  ot  the  micro  - 
scopist :  it  is  composed  of  long  cylindrical 
fibres,  bound  together  by  connective  tissue, 
and  tliess,  in  their  turn,  are  again  bound 
together  by  more  connective  tissue.  It  may  be 
well  to  mention  all  these  fibres  ore  arranged 
parallel  to  one  another. 

The  striated  variety  fom^  the  greater  part  ot 
all  moacle,  and  aupports  the  vessels  and  nerves, 
Jtc,  ot  the  muscles.  Each  fibre  is  inclosed  by  a 
covering,  termed  the  sarcolemma,  in  addition  to 
the  connective  tiasue. 

The  sarcolemma  is  not  capable  ot  contractility, 
but  simply  adapts  itself  to  the  contractile  snb- 
stances  which  it  incloses.      Striated   muscle  is 
voluntary— that  i),  regnlated  by  the  will— but 
ncstriated  is  involunta^— thiit  ia,  not  under  the 
direct  control  of  the  will.     Again,  if  wo  irr' 
a  striped  muscle,  wo  find  its  contractility  in: 
diately  evinced,  which  becomes  relaxed  as 
as  the  irritation  is  removed ;  but  it  we  irritato 


itriped  muscle,   we  fii 

and  does  not  cease  to  do 

ol  irritation  is  removed. 
The  nnstriped  muscle  in  the  alimentaij  oul 
arranged  in  a  oinnilar  and  lonntodioal  maaa 
-name^i  >  layer  loogitDdin^y  and  a  ltj« 
Tcnlarly,  and  these  layers,  contractiog  hj  lU 

irritation  prodnced  by  tbe  food,  Ac,  psabu 

along,  canae  the  phenomeium  known  ss  pec. 

ataltic  action  or  movement.     All  mnscls  tmias 


Unstriped  Hnade  from  Btoddsr. 

ila  irritability  tor  some  time  after  death ;  bd 
gradually  this  oeasea,  owing  to  the  coigniito 
of  the  myosin,  and  the  muscle  ramaini  is  ll» 
position  which  it  occupied  at  the  time  ot  totnU- 
tion.  This  is  known  as  riffor  m«rfli,  or  disft 
stiflaning. 

The  muscles  of  the  heart  are  striated,  and,  h 
if  to  prove  the  exception  to  every  rule,  Om 
mOBCles  are  not  voluntary.  To  jxepare  a  portiM 
of  striated  moacle  for  microacopiiAr  exawinaliMl, 
the  student  should  soak  the  fibres  is  dilute  hjdi»- 
chloric  add.  This  wilt  oaose  thexi  to  sifanis 
and  break  across  in  a  tmnsvorse  manner  tarn 
forms  discs.  Anotiier  plan  is  to  tak«  i  mii 
piece  of  beet  or  matlon,  preferably  beef,  lean  jt 
caretolly  out  with  a  needle  upon  a  glass  dip,  «n 
a  drop  ot  water,  and  having  covered  the  Mm 
portion  with  a  thin  cover-  glass,  preas  Iigiifil 
down  and  examine  with  the  lin-  objective,  wm 
afterwards  with  the  }in.  object-glass. 

The  portion  described  as  tbe  sarcolemma  atf- 
be  seen  very  distincUy  by  teasing  oat  a  ray 
small  piece  of  fresh  frog's  musde  in  a  solum 
of  salts,  the  thin  membranous  substance  pc^ 
jecting  beyond  the  fibres  is  the  sarcolemma,  au 
lonns  on  interesting  object  as  a  permanent  sEoa 

Unstriped  mnscle  may  be  prepared  in  a  amu- 
manner,  but  it  will  be  observed  each  offl. 
althongh  possessed  ot  an  elongated  nodeat.  * 
altogether  destitute  Of  sarcolemma.   A  veiygm 


Striated  Moacle. 
l,Miude:  2, 


example  may  be  obUIned  by  treating  a  portion  rf 
the  bladder  of  a  frog  wiUi  a  dilute  loladw"  J 
acetic  acid  {about  3  per  cent.].  This  (onn  M 
muscle  oxiste  as  a  network  and  should  be  p"' 
served  as  a  pennanent  specimen-  The  cM* 
tractile  charactora  of  muscle  may  be  ob«srreiI  V 
operating  upon  a  portion  of  the  tfii^h  w  U" 
water  beeUe,  soak  (or  a  few  minutes  m  »'''™! 
ot  salt,  and  eiamine  with  the  iin.  objective,  (« 
be  careful  not  to  press,  or  the  mcUon  »iU  w 
stopped  ;  it  may,  howaver,  be  lighUy  W'f^ 
wilh  a  thin  glass.  Itmaybeuecwratv  [o  eiplW" 
the  bcuUe  should  be  recently  tillfd. 
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TEE   LABGEST   LATHS. 

FROM  time  to  time  mention  has  been  made 
of  some  Tsiry  large  machinery  of  different 
dflKri^ons  for  use  by  the  Qovemment  in  the  con- 
jtnctioa  ol  large  guns  or  other  equipments.  One 
«l  the  largest  maonines  yet  made  for  sneh  use,  and 
ftt  lirgest  of  its  kind  iu  the  world,  is  the  lathe  now 
Idog  wait  for  the  naTsI  gun-flhops  at  Wadiington. 
TUs  lathe,  which  will  oe  oonsmicted  of  bronze, 
M,  snd  cast  iron,  will  weigh  500,0001b.,  and  wili 
iie  ISm.  in  length.  Its  greatest  height  will  be  I2ft., 
Ai  greatest  width  10ft.  6in.,  and  its  bqring  capacity 
|6iiL  The  largest  gnns  that  the  naval  shops  can 
«v  oonstruct  are  of  lOin.  bore,  and  these  are  also 
Me  Ingest  employed  in  the  serrice.  When  the  new 
Wlhe  ia  completed,  howeyer,  the  navy  wHl  be 
iqaimed  with  16in.  bore  shooting-irons,  more  than 
m>t&iid  as  big  again  as  the  gun  now  in  use. 

As  Koa  as  the  lAthe,  which  will  cost  76,000dols.,  is 
eooiplsted,  the  company  will  begin  operatiotts  upon 
■m  others.  These  will  be  only  slightly  smiOler 
ftiB  the  former,  and  will  be  of  14in.  bore.  They 
Vill  be  bunt  at  a  cost  in  round  numbers  of 
tfOjOOOdolB.,  and  will  be  employed  for  boring  and 
taing  the  gun-tubes  and  jackets. 

Ooe  of  tioie  greatest  features  of  the  16in.  lathe 
liD  be  its  face-plate.  This  jpottion  of  the  lathe  is 
lovslmost  completed.  It  is  constructed  tfarough- 
-«t  of  cast  steely  and  weighs  160,0001b.  It  is  pro- 
ijded  with  four  adjustable  steel  Jaws  and  a  gear- 
iheel,  which  has  75  teeth  of  4in.  pitch  and  lOJin. 
iMk  Skilled  workmen  haye  been  employed  day 
toi  night  for  three  weeks  in  cutting  these  teeth, 
lei  the  operation  is  not  yet  flnishM.  Fourteen 
9«di,  ranging  by  exact  geometrical  progression 
ioBi  0*4  revolution  to  4*3  revolutions  per  minute, 
MI  be  obtained,  with  a  cutting  pressure  on  a  50ia. 
iHuter  of  140,0001b.  on  the  dowest  speed.  This 
}lite  is  nid  to  be  one  of  the  most  perfect  and 
wOy  ftsel  structures  that  have  ever  been  built  by 
•iduniito. 
I^  bed  of  tihe  lathe  \a  now  lying  in  the  com- 

rV'iihops,  audit,  too,  is  almost  fiioished.  This 
teili  of  cast  iron,  and  is  79ft.  19f  in.  long,  with 
l^thof  9fL  The  wide  part,  or  main  bed,  has 
JBv  ways,  two  of  which  carry  the  tool-carriage  on 
ooe  ride,  while  the  other  two  serve  to  hold  the 
^dv  rests  and  tail-stock  on  the  other.  The 
Bi^  ways  are  formed  in  one  section  of  metal. 

^  bormg  arrangement  is  provided  with  a  6in. 
Msccew,  which  is  62ft.  in  lenjsth.  This  screw 
iMeiyes  both  slow  and  quick  motion  from  a  short- 
fw  ihaft,  connecting  it  with  the  proper  train  of 
|Ma  on  the  side  of  the  boring  benon.  All  the 
pttti  of  the  lathe,'  which  include  headstocks,  tool- 
^usuges,  rests,  tail-stock,  boring  arrangement  and 
^"nitaa,  are  built  on  the  same  enormous  scale,  and 
ttBMrfect  examples  of  the  machinist's  a^. 

The  14in.  lathes  will  be  constructed  upon  the 
ittia  model  as  the  16in.  instrument,  but  wiU  be 
Wtly  smaller  throughout.  Each  bed  wiU  be  65ft. 
m  leagthy  and  the  other  parts  will  be  bmlt  upon  a 
iBuhff   totJe,— Manufacturers*    Gazette    (Boston, 


DIE  KIND  OF  CAM.* 

IK  moderh  designing  many  kinds  of  movement 
-are  desired.  The  experience  of  one  person 
BBiliazues  him  with  one  class  of  motions,  and  the 
■nas  by  which  such  motions  are  got ;  and  another 
l<noo'e  line  leads  him  to  a  knowledse  of  other 
of  movement  and  their  data.    The  kind  of 


2JBhete  demonstrated  is  pocobaU^  the  most  useful 

Qlpdtt'i  but  positive,   mechanical  motive,  em- 

■WBg  as  it  doee  the  eccentric  cylinder,  that  is  used 

■jaotios. 

^M  ue  of  this  cam  gives  a  retiptocating  motion, 

y  has  these  peculiarities:  A  positive  action,  a 

*  9f  A.  D.  Fkktz,  in  the  S^knlijle  Ameriean. 


rest  at  the  ends  of  the  strokes,  which  rest  mav  be 
varied  to  suit  the  designer  from  0°  indefinitefjr,  a 
quiet  and  smooth  motion,  a  strong  and  lasting 
means  to  modil!y  movement,  and  one  having  the 
capability  of  being  adjusted  for  lost  motion.  This 
cam  may  either  reciprocate  a  bar  or  slide  (Fig.  I). 
It  may  oscillate  a  leyer  (Fig.  2).  Or  it  may  |iro- 
duce  four  motions  within  a  quadrangle ;  that  is,  a 
part  of  a  compound  slide  or  rod  rFig.  3). 
If  this  quadrangle  were  in  toe  upper  of  two 


L  are  eadi  90^,  J  and  K  toaether  on  one  aide  can* 
not  be  more  than  90°,  and  Decause  J  has  no  more 
lenffth  of  arc  in  degrees  than  K,  but  the  same  pra- 
cisaly,  then  J*  and  K  each  are  46°  of  arc  Nowif  at 
the  centre  Or  there  be  placed  a  tool  whose  edge 
shall  be  at  the  point  G,  that  edge  vrill  desoribe,  not 
a  square,  but  one-half  a  square,  the  coman  being 
cury^d  as  shown  at  S.  Therefore  there  can  be  bin 
one  siae  of  square  hole  made  by  one  shape  of  obb, 
in  a  given  mortise ;  but  ttiere  may  be  many  cams 


fif 


2. 


Iiever 


\iLslable  jaw 


rnr 


slides  which  are  arranged  at  right  angles,  and  in 
horizontal  relations  to  each  other,  then  this  cam 
would,  in  revolution,  produce  tiiesame  four  motions 
in  every  ^art  of  the  upper  slide  which  the  point  A 
indicates  m  Fig.  3. 

This  cam,  if  the  angle  of  rest  be  90°,  may  be  the 
bearing  part  of  a  drilling  spindle,  which  will  pro- 
duce a  square  hole  (Fig.  4V  The  section  N  is  a 
part  of  the  frame  of  a  drill  press.  The  eccentric 
cam  O  is  fitted  to  the  S(|uare  mortise  in  N,  and  fits 
the  mortise  at  four  pomts,  whatever  part  of  the 


made  to  fit  this  mortise,  each  of  which  may  make  a 
different  size  of  square  hole. 

A  cam^  if  constructed  thus  (Fik.  5)  and  mounted 
conoentnc  to  its  mean  centre,  wm  force  a  lever,  or 
a  slide,  or  slides,  or  a  rod,  to  reciprocate  three  times 
in  each  direction  every  time  the  shaft  revolves  the 
cam ;  but  there  will  be  no  distinct  rests  at  the  ends 
of  strokes.  If  this  cam,  then,  should  be  placed  on 
the  shafts  in  either  Figs.  1,  2,  or  8,  it  would,  if  it 
fitted  the  devices  there  shown,  act  sunfiarto  what  a 
regular  eccentric  would  do,  should  such  ecoentrii 


T'f 


revolution  it  may  be  at.  The  mortise  in  N 
should  be  deep  enough  to  control  and  guide 
the  cam  O  without  lost  motion.  The  cam  O 
may  or  may  not  have  the  interior  spindle  P. 
Then,  if  a  tool  be  placed  within  the  angle  B,  A^  G 
and  the  cam  O  be  revolved,  the  point  A  will  describe 
the  square  A»I),£,F;  but  if  the  arc  M  be  less  than 
90%  the  comer  A,  I),  E,  F  will  be  proportionately 
rounded.  The  tool  in  B,  A,  C  should  not  exceed 
45^*  an^le  at  its  edge,  which  shall  be  exactly  at  A^ 
which  is  the  centre  from  which  the  aros  M  and  u 
are  described.  Now  the  area  J  and  K  are  described 
firom  the  oentras,  G  and  I,  and  inasmuch  as  M  ana 


be  revolved  three  times. as  fast  as  this  earn  is 
revolved. 

If,  again,  this  cam  be  mounted  eeoei^trio  to  its 
mean  centre,  and  at  the  same  time  at  iwi94^ 
distances  from  each  of  the  three  centres  id  con- 
struotion,  then  if  it  were  placed  In  the  devioeim 
Figs.  1,  2,  3,  there  still  would  be  three  xecipto«atiiilt 
motions  In  eadi  revolutioa,  but  each  of  the  three 
would  be  thrown  to  a  difEarent  distance.  The  cam 
would  then  be  as  in  Fig*  Gi- 

Should,  at  any  time,  'the  American  inventor 
desire  a  rotoiry  engine,  and  not  be  able,  as 
hereti^re,  to  iiiid  a  pnustkal  OM^  .and  git  ta  ». 


•.I 


ago 


ENGLISH  UEOHANIO  AND  WOBLD  OF  BdENOH:  No.  I39S. 


pctut  wlwn  one  tb^  whIlB  it  doM  Dot  >zu!tl* 
lotala  mbont  ooa  (mta&  rarolTM  about  thraa  wonld 
■itfa(rlilin,IatbImMrtMt  tUi.  I  know  lo  little 
•boot  (tean,  that  I  ilD  not  teal  competent  to  patf  sot 
it  Email.  Still,  I  have  known  it  Mime  reaia,  and 
hBdnaerredttlortlM  fntnn— bQtr  lltuitiiin 
Iti  pment  fonn,  nod  if  there  li  any  Taln«bl« 
pccMtf  In  It,  I  DNMnt  it  lo  Uie  lotary  engine  mn, 
■Bd  eirautttd;  die. 

■  A  ia  K  oaatUK  hniu  e  eential  opening  to  wUdb 
thopMooBIalMad.  The  Mtnen  in  A  fit  the  snail 
HOB  on  the  plfton  B.  niongli  thete  oornera  are 
Oie  porta  1,2, 3, 4,  andTalTearaentedhTtheroda, 
6, 6, 7, 8.  ne  port  1  la  olued.  bnt  i*  about  to 
omb:  3  ia  open  toll  and  admitting  iteam;  3  ia 
ckaed,  bat  It  about  to  ethantt;  i  S  open  toez- 
hauat.  Of  eonne.  thii  Talva  aduma  ia  not  k 
pnoUeal  one,  bnt  I  bellerethiafti 


t^t,  a  nlre  anange 


*  wall  indicated  in  the 


an  en^ne,  a&d  that  tt  onb  need*  to  have 

i^ 

within  the 

thatitAal , 

pflini,  at  all  podtjona.  OlMaiaa,U«a,  erairpdnt 
■I  oontaot  i*  peqxikdionlar  to  anothei  point  of  ooo- 
hot  on  the  oppoata  dde  of  the  iiualbuiB  paiallalo- 

mm.    ThMe  elamenta "  '-■"— '-^  '-  •'-- 

pnoeding  article  oa  Ou 

Hm  a&Oiam  ai  thii  earn  (Fig.  S)  am  the  abutting 
maFQ,  HH',  and  11',  and  togethertha^  tonat 
■ggianta  «iaea*  360°  M  an.  Ileeaana  an  Ihsaa 
Tlhe  eeaton  A  D  B-,  B  D  A',  0  B- A,  O  B  B',  B  B  0, 
aadA'B'O'.  ThMeieetBei«qBalfoitrri|Atan^M, 
d  ooone.  Tbt  ineodbed  portiona  of  the  aeoaota 
AA',  BV  aKi  Oaan  eqnal  in  length,  aodttli 
thalntHMotloDOf  thnaUneewh^  deteiininea  tiie 
eantraa  finim  whioh  tfae  ana  Uiat  osoatitiit*  the  ont- 
ttae  of  ttia  earn  an  daaolbed.    ThewhidedilBcnltr 

th«ia  pofat*"™  "* 

To  deiignai 
-*arool 


»  of  thia  kind  tt-^t  »*■«"  giT«  the 


earn,  oraw  ine  anue  jl  id  i^raont  it  \  uivi,  u  u 
ha  iiraf<>"f'  to  hna  the  hob  Q,  the  cam  oan  be 
mda^Ohi  at  B at  ftaagth  wiU Mtmit  of  1 1  the 
illaniiiM  of  lh>  Aaft  A  wffl  do. '  Dtaoriba  a  Snie 
aanOKitaiotoD,  torapnaantthiathiakiMaaB.  Now 
the  IbiDw  aa  O  Ming  lUMwn,  than  t  A  +  B  4  C  ia 
theiadlDaDH.  Daacribattte  am  EL  90°  long  or 
■un,  aai  than  Ihnmgh  one  end  of  thia  an  and 
IkmA  the  o«nta«  D  diaw  the  eeoent  B  F.  Next 
tela  L  aa  a  OMitn^  and  with  the  tadina  LH, 
daaodbe  the  an  N,  toaahlngthe  an  I  at  BI,  and 
oott^  the  an  H  at  K.  TDien  with  the  Mme 
tadina,  and  fnca  E  aa  a  oontre,  d«ac*ib«  the  an  J, 
londiing  the  an  If  and  im^^**g  in  L.  ^ila  ooo- 
^atet  a  «am  haying  the  gnateet  net  poNOila  wia 
be  iMmt"^'™*  gino.  No  greatet  nrt  ii  poaaible 
wtthoot  tedadng  the  moportlan  of  0  to  the  ndina 
DH,  or  alonguing  DH  without  elongating  C. 
Hm  angle  of  net  m  any  cam  of  thia  kind  eannot 
nMflll80^ 

ne  oMBan,  E  and  L,  in  thia  laat  oonalniction 
Wng  an^aa,  era  not  deeirable,  becauae  thej  aoon 
an  won  off,  ManltiDg  in  loat  motion  and  noiae. 
Iliia  node  baoomei  •hMpai  a«  the  pnportion  of  C 
to  D  H  menaiei,  end  aa  thia  piopcntian  inwaaaa, 

Bt«i  of  a  blow,   nte  an  H  in  a  cam  when 
m  JandHanatniokfromEandli,  oipolnti 


Mcdfloa  a  part  of  the  net  an, 

itabahie  to  ndnce  thia  arc  aa  much  a*  practicable, 

for  medianlcal  aoonom;. 

ThiaantindadbletoO°.  Wbenitiiaondooed, 
thb  earn  haoomee  an  aooentaio  oTllodu'.  In  n- 
losing  Oii  an  at  bU  in  any  caae  bdow  60"oi  angle, 
the  oonwa  E  and  L  beooma  ana  of  dnlea. 

It  bdng  dealnoa  to  make  a  cam  of  thia  ohanotat 
to  thnw  aa  C,  and  to  han  the  radio*  a*D  A 
(Ftg^  10),  the  dedgner.  It  he  deairaa  the  greataat 
poifibla  MiL  prodnoMthaaMt  AandB.aodfirom 
tt*  point*  CT  and  F  daanlbe*  tb*  an*  IT  and  0', 
whin  ^  Bontaot  and  together  with  the  an*  B  and 
A  damlne  the  (nil  cam.  If  he  dadiee  to  have  no 
nrt  at  aQ,  he  de*nlb«a  the  oirde  J  from  the 
ontae  B,  which  circle  ha*  tb*  nma  i ' 
oan  A  N'  B  and  O',  and  will  fill  the  au 
■paoaa  aa  that  cam.  But  if  ha  deelMe 
lam  net  than  the  ezbemothe  ihorttoa  the  an  A  to 
flw  iul«nwdiat*  length  H  I,  and  ttom  C  C  aa 
oantna  daaaibe*  the  ara  G  and  F  and  N  and  O, 


opente  one  a*  wall  aa  the  otlMr,  bnt  in  diSenot 
tfinee.  Itiearldentiheaanaetheidnlajiideactibed 
fnm  B,  which  point  £  Uaeeta  the  oombfaed  ladM 
of  the  an  B  and  the  an  A,  that  no  cam  can  be 
deenibed  whidi  haa  an  an  whoa*  oantaa  of  eon* 
abaction  li«e  betwaan  E  and  D,  or  fortlur  from  the 
an  A  to  the  pdnt  B,  and  not  U  D.  Again, 
taoaaia  tba  eUnd  Cr  F*  aqnal*  Qm  ndU  of  A  andB 


nr 


daaarlbad  by  the  point  A.     It  ia  anppoaed  Out  Ik* 

I,  otherwiae    the  ontline*    daaorlbad  by  A  wen  angta*  ul 


OMBblned,  no  an  oan  be  deaoiibed  that  hat  it* 
oantn  on  the  an  A  bejond  the  point*  O'  and  F. 
Theralore,  in  tUi  cam,  all  o«itre*  of  arei  ezoept 
tb*  eenira  D  ihall  tie  between  the  point*  B  and  the 
palataO-andF-.aaC. 

In  Oia  Fig.  II  it  la  ihown  how  ererr  cam  may 
baTa  It*  oantaee  proprriy  looated,  whether  the 
angle  of  net  be  large  or  maU.    I  belierethii  mle 


to  be  naw,  a»d  while  it  i*  hen  Indloated  ht  linMt 
the  diatanoee  and  looalitiae  are  eerily  radsdble  bf 
mathanatioe.  Tba  centre*  hen  formed  are  thoe* 
of  the  eeoentrlo  area.  The  centn  of  the  oonceabi* 
area  reqnina  no  o^oolation  to  locate  it. 

The  radii,  AF  and  A  O,  being  known,  deaerlte 
the  arc*  K 1  and  B  C.    Then  thrangh  the  coibe  A, 
~-    draw  the  line  QP,  and  biaeot  it 
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^P.  Th«D  pannd  to  OF  make  the  perpendioa- 
■dLK  and  NO,  each  a  diatance  fzom  OF,  equal 
«^  W&gth  PO ;  thoB  making  the  length  of  the 
«M QB  equal  to  that  of  O F.    Now,  knowing  the 


that  the  one  on  H I  ii  as  far  from  the  arc  B  O  as  it 
ia  ixom.  the  line  L M,  and  the  one  on  JK  is  ae  far 
itom  the  arc  O  C  as  f^m  the  line  N  O.  Again, 
that  these  centres  are  as  far  from  the  arc  K I  as 


FzQ.  9. 


are  as  far  on  H I  and  J  K  from  the  arc  S  T  as  thej 
are  perpendicularly  from  the  line  O  F.  Now,  if  we 
draw  the  tangents  XT,  we  know^becanse  we 
know  the  centras  we  seek  are  a  distance  from  the 
line  OF  equal  to  their  distance  from  the  arc  8  T— 
that  they  are  on  the  line Y W, drawnperpendicnlai 
to  the  line  O  F,  and  intersectmg  O  F  at  Z,  as  far 
from  the  point  X  as  the  intersection  U,  of  the 
tangent  X  ¥,  is  from  that  point X.  Now,  therefore, 
if  the  centres  we  seek  be  on  the  lines  H I  snd  J  K, 
and  also  on  the  line  Y  W,  then  they  shall  be  at  the 
intersections  D  and  E  when  Y  W  crosses  H I  and 
JK. 

From  the  points  D  and  E,  therefore,  it  is  possible 
to  draw  the  arcs  Y H,  J W,  YK,  and  WI,  whi^ 
completes  the  cam. 


BTJliNINO  CIROVLAB  SAWS. 


IHAYE  seen  men  who.  to  indge  by  the  i 
ligence  they  displayed,  had  better  be  runaiDg 
an  axe  in  a  woodyard.  They  would  jamb  a  saw 
through  a  board  like  a  man  runninff  a  beetle  and 
wedge.    If  the  saw  choked  up  ana  stopped,  ther 

Sill  the  board  back  a  foot  or  two,  takeabceatk 
emselves,  then  bring  the  lumber  slap  bang  against 
the  saw  again,  stopping  it  dead.  Something  has 
got  to  slip ;  the  saw  belt  is  the  thing  that  usuaUj 
aoes  it.    The  belt  csn't  run  off,  for  it  hasaool^ 
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honse  of  ed^ga  around  it.  Like  a  horte  in  a  hoxve 
power  maomne,  the  poor  belt  can  kick  as  maoh  as 
It  ohooMS,  bat  must  ran  as  long  as  it  holds  togjother. 
Sometimes  a  well-regulated  saw  will  bind.  It  will 
oat  into  the  work  and  oat  a  wider  strip  than  can 
pass  between  the  saw  and  fence.  Now  the  aTerage 
man  tries  to  remedy  matters  by  polling  the  work 
back.  The  back  of  the  saw  cats  itself  clear,  but 
there  is  a  spot  the  width  of  the  saw  that  has  not 
been  toached^  so  the  saw  runs  in  there  again  and 
is  j  ust  where  it  was  before.  The  trouble  is  earned 
by  the  saw  setting  hot.  It  ezpanda  and  dishes  oyer. 
The  saw  slways  dishes  towards  the  coolest  side. 
The  cool  side  is  the  sharpest,  or  may  be  has  a  trifle 
the  most  set  in  it. 

When  a  saw  acts  as  above,  lift  the  board  up 
square  off  the  saw.  If  you  have  lost  started  into  a 
long  board,  bear  down  on  yoar  end,  and  let  it  swing 
upon  the  edge  of  the  table  and  raise  clear  of 
the  saw.  If  nearly  through  the  board,  let  it  swins 
anon  the  back  of  the  table,  and  raise  your  end 
of  it.  Be  very  careful  to  keep  the  band  sn^g 
against  the  fence  while  lowering  it  back  upon 
the  saw.  The  cool  air  striking  on  the  saw 
takes  out  all  the  dish,  the  saw  straightens  itself  up 
and  cuts  itself  clear  as  the  board  is  replaced,  and 
will  go  along  all  right.  There  always  is  one  thing 
to  look  out  for  when  a  saw  cuts  this  caper,  and  that 
is  to  see  if  the  saw  does  not  need  setting  or  filing. 
Nine  times  out  of  ten  this  is  the  trouble. 

In  jointing  boards  upon  a  sliding  carriage  you 
will  sometimes  feel  the  lx)ard  orawl  sidewiae  as  the 
saw  crawls  along.  When  thLi  happens,  just  take 
the  saw  off  and  play  dentist  for  a  few  minutes. 
When  a  saw  smokes  (and  when  a  man  does  also)  it 
IB  time  to  quit.  Saw  the  timber,  don't  bum  it  off. 
File  a  saw  before  it  gets  dull.  DonH  follow  the 
rule  one  old  chap  had — viz.,  ''  When  edgings  would 
slide  off  the  saw  without  catching,  then  file  the 
saw.*'  Any  saw  that  can  be  filed  with  athree- 
ooroered  file  should  need  but  three  strokes  of  the 
file  for  each  tooth,  two  for  the  face  and  one  for 
the  back.  It  does  not  take  long  to  go  around  a 
aaw  at  this  rate,  and  it  can  bo  done  every  time  if 
the  saw  is  filed  before  it  geti  too  dull. 

Sometimes  when  taking  a  saw  from  the  arbor,  a 
bine  spot  is  found  upon  one  or  both  sides  of  it. 
Just  look  that  saw  over,  and  see  if  there  is  not  a 
spot  of  gum  or  dirt  dora  to  the  blue  spot.  Glue  is 
bad  to  ^et  on  a  saw.  Pitch  is  worse,  and  there  is 
Bomothmg  in  maple  sap  wood  that  is  worse  than 
either.  A  spot  of  gum  upon  a  saw  will  cause  it  to 
heat,  and  tne  blue  spots  tell  the  story.  Take  a 
piece  of  sandstone  or  a  soft  Scotch  "rag/'  wet  the 
SAW  and  scour  off  all  the  dirt  orgum.  Blue  spots 
do  not  hurt  the  temper  of  the  saw ;  but  they  are 
apt  to  spring  the  saw,  and  cause  it  to  take  a  per- 
manent set,  and  the  onljr  cure  is  hammering. 

Hammering  a  saw  is  the  sawyer's  bugbear. 
Almost  every  one  of  them  has  tried  to  take  a  kink 
.  out  of  a  saw  by  hammering,  and  many  have  failed 
in  the  attempt.  The  way  they  did  it  was  to  Uy  the 
saw  on  the  buzz  planer  and  rounding  spot  up,  then 
take  a  51b.  luunmer  and  attempt  to  beat  down  the 
^  bent  spot.  Just  like  putticg  a  saucer  upside-down 
and  txying  to  hammer  it  flat.  A  man  might  as  well 
attempt  to  straighten  a  dent  in  a  tall  hat  by  placing 
it  on  the  floor  and  pounding  on  the  top  of  it  with 
the  heel. 

Take  a  straightedge  long  enough  to  reach  across 
the  saw.  llola  the  saw  nearly  plumb  upon  your 
finger  ^if  a  small  saw),  and  locate  the  bend.  It  is 
generally  a  little  round  spot.  Lay  the  saw,  round- 
ing place  down,  upon  the  anvil.  If  you  cannot 
afford  to  own  an  anvil  to  true  your  saws  upon,  you 
are  too  poor  to  own  a  saw,  and  had  better  sell  out. 
Have  a  little  hammer,  not  larger  than  your  finger. 
The  face  should  be  round  and  convex,  and  not  over 
an  inch  in  diameter.  The  pene  of  the  hammer 
should  never  be  used,  except  m  severe  cases.  Strike 
one  or  two  blows  upon  the  bent  |>lace.  Be  sure 
that  the  saw  lays  true  upon  the  anvil,  or  you  mav 
hammer  until  ;proa  are  tired  for  all  the  good  it  will 
do.  After  striking  one  or  tf70  blows,  teat  the  saw 
agikin  with  the  straightedge.  If  it  shows  any  im- 
provement, strike  a  few  more  blows  and  test  again ; 
if  no  change  is  seen,  strike  a  couple  of  hard  blows 
and  make  another  test. 

The  principle  of  the  thinor  iSf  that  the  convex  side 
of  die  saw  is  larger  than  uie  other  side,  so  it  puffs 
out;  the  hammer  blows  upon  the  smaller  side 
stretch  the  surface,  and  have  a  tendency  to  correct 
the  error  by  swelling  out  this  side,  and,  of  course, 
shrinking  the  other.  Sometimes  hammering  as 
above  only  makes  the  matter  worse.  In  this  case 
mark  the  plaoe  with  chalky  or  by  some  other  means, 
and  strike  several  blows  m  a  line  extending  from 
oentre  to  circumference  through  the  bent  spot. 
Strike  each  aide  of  the  spot  so  as  to  stretch  the 
whole  saw  to  agree  with  the  full  place. 

The  simplest  bend  to  remove  is  when  an  arc  of  the 
saw  IB  sprang  one  side  and  the  line  of  the  bend 
follows  the  cord  of  the  arc.  All  that  ig  needed  to 
eate  is  a  number  of  light  blows  all  in  a  row  upon 
the  hollow  side,  as  above,  and  right  in  the  hollow 
or  bend.  The  worst  case  to  deu  with  is  a  twist, 
part  of  the  saw  bent  one  way,  par^  of  it  another, 
and  the  rest  of  it  both  ways.  In  this  case  go  for 
ail  the  low  places  on  one  side  first.    Get  them  all 


oat  and  the  saw  will  dish.  It  is  very  easy  to  deal 
with  a  dishing-aaw,  jast  hammer  the  rim.  Take 
the  worst  saw  you  ever  «>t  hold  of,  and  if  von  can 
hammer  it  so  as  to  be  aishina,  then  the  battle  is 
yoors.  A  few  good  blows  at  the  roots  of  the  teeth« 
and  that  law  is  good  for  something. 

Oooe  get  it  through  your  head  where  to  strike  a 
saw,  and  you  can  easily  true  up  a  bent  one.  If  you 
have  an  old  saw  that  voa  have  always  kept  to  look 
at,  try  yoor^and  on  that.  Pick  oat  a  true  place  in 
it,  and  strike  there  with  the  hammer,  and  see  what 
the  effeot  will  be.  Strike  four  or  five  blows  in  a 
line,  and  meaaure  the  bend  they  cause.  Now  try  to 
strawhten  the  saw  back  again,  always  bearing  in 
mind  that  yon  cannot  drive  down  a  bulging  place. 
You  most  coax  it  down.  Do  it  as  Paddy  ooaxed 
the  pig  to  go  ahead,  by  hitting  him  on  the  nose. 
'*If  me  mountain  won't  go  to  Mahomet,  then 
Mahomet  must  ^  to  the  mountain."  If  a  certain 
part  of  the  saw  u  too  big,  stretch  the  rest  of  the 
saw  to  correspond.  It  doesn't  take  much  hammer- 
ing. Have  often  seen  saws  hunmered  too  much. 
It  would  spring  the  aaw  the  other  way  every  time, 
and  it  would  have  to  be  hammered  elsewhere  to  get 
itbackagun. 

Hammering  wants  to  be  done,  like  filing,  <*  just 
before  it  is  needed."  A  smaU  kink  uMds  but 
three  or  four  taps  of  the  hammer.  Let  it  go,  and 
another  kink  gets  in»  the  saw  springs  out  of  shape, 
and  you  may  have  to  get  an  expert  to  hammer  it  in 
shape  again.  Do  not  let  a  saw  run  a  minute  after 
it  needs  fixing.  It  is  only  a  waste  of  time,  power, 
and  elbow-grease.  It  ia  ten  times  as  much  wear  to 
the  machinery,  saw,  and  man.  If  we  could  only 
make  the  men  who  tolerate  dull,  untrue  saws, 
believe  the  above,  they  might  get  rid  of  lots  of  hard 
work  and  poorly-cut  stock. 

One  day,  whue  passing  through  a  shop,  a  circular 
saw  was  heard  makinga  noise  as  if  it  were  havinff 
an  awful  hard  time.  ISvery  time  Uie  sawver  forced 
a  beard  against  the  saw  it  would  slow  aown  and 
stop  after  going  eight  or  ten  inches.  The  counter- 
shaft kept  right  on,  and  did  not  care  what  the  saw 
was  domg.  XTpon  going  around  the  saw  table, 
where  the  belt  could  be  seen,  it  was  found  to  be 
sagging  badly.  It  was  too  loose.  The  remark 
was  made  to  the  sawyer  that  "if  he  took  up 
the  saw  belt  the  saw  would  work  better."    The 

sawyer  said,  "  I'll  be if  I  take  up  any  belts 

round  this  mill  unless  I  have  an  order."  That 
man  cannot  be  blamed,  either.  The  foreman  would 
foas  and  fret  around  a  man  every  time  he  found 
him  doing  a  little  repair  work,  and  it  shows  the 
foreman  does  not  know  his  business.  The  men  get 
so  they  hate  to  mend  anything.  It  is  hard,  in  any 
shop,  to  make  the  men  *'  take  a  stitch  in  time  "  ; 
but  when  the  whixung  boss  runs  the  shop,  then 
every  crack  goes  until  it  breaks  clear  off. 

Patch  up  the  little  breaks  aa  fast  as  they  aro 
found ;  thhigs  will  work  better.  If  the  comer  of 
a  cement  joint  in  a  belt  starts  up,  don't  let  go  until 
the  belt  breaks ;  but  warm  the  belt,  work  in  a  little 
cement  (one-third  fish  two-thirds  common  glue), 
hammer  the  parts  together  and  drive  in  a  few  pegs. 
Five  minutes  will  do  the  job ;  but  it  will  take  half 
an  hour  to  mend  the  belt  if  it  runs  a  week  longer 
without  fixing. 

Some  sawyers  raise  the  table  until  the  saw  barely 
reaches  through  the  work.  Theydaim  ttiat  the 
saw  cuts  better  and  easier.  This  is  a  mistake.  It 
puts  double  the  work  on  the  saw.  For  example, 
take  an  Sin.  saw  and  a  pine  board.  When  the  boaru 
runs  dose  to  the  oollan»  the  saw  cuts  nearly  souaro 
across,  and  the  action  of  the  saw  is  cut  on  the 
grain  of  the  wood  and  split  off  the  pieces  thus  out 
off.  This  agrees  with  the  action  of  cutting  tools  in 
general.  When  the  table  is  raised,  the  tendency  is 
to  split  beforo.  This,  with  the  increase  of  the 
section  upon  which  the  saw  acts,  which  is  double, 
makes  it  much  harder  for  the  saw.  The  chip  is 
smaller,  but  does  not  compensate  for  the  extra 
section  of  cut. 

Always  ran  the  saw  as  high  as  possible.  If  the 
puUey  is  small,  or  the  machipe  is  bolted  down,  raise 
up  the  saw  until  the  collars  almost  project  through 
the  table.  Keep  the  saw  sharp  and  true.  Use 
moro  oil  than  onss  words.  Then  voor  saw  will 
out  a  great  deal  of  lumber,  and  do  it  easily.— 
Tradesman, 


LESSONS   IN   THE    DIFFBBENnAL 
CALCTTLUS.-IV. 

By  BiCHABS  A.  PfiocroB,  B.A.,  F.B.A.S. 

Author  of  "  Other  Worlds  than  Ours,"  *<  Sunviews 
of  the  Earth,"  &c.,  &c. 

I  WILL  now  state  the  differential  coefficients  of 
the  few  simple  functions  which  remain  to  be 
considered.  It  is  not  probable  that  many  of  those 
for  whom  these  lessons  are  intended,  will  require, 
at  this  stage  of  mathematical  reading,  to  use  the 
following  differontial  coefficients.  But  it  is  well  for 
them  to  notice  that  every  function,  however  oom- 
plftx,  can  be  differentiated  when  the  fdHowing  oo- 
effidents,  and  those  ^ven  in  the  other  lessons,  aro 
known,  and  applied  m  accordance  with  the  two  very 


simple  roles  stated  in  the  last  Ismm.  This  powir 
of  neating  any  expression  whatever  is  a  dianetiK- 
istic  featuro  of  md  ealoolus  we  an  deahns  wiUl 
Gnie  integral  calculus,  which  may  be  regarded  astfas 
inverse  ot  the  differential,  differs  from  it  in  fius  im- 
portant respect.  We  can  always  and  easQy  dif- 
ferentiate, Dut  we  cannot  always  apply  the  revans 
prooow.  So  tiiat  in  the  appHoation  of  the  htagral 
caleulufl  to  meaauro  the  lengtha  of  carved  lines,  tfas 
areaa  of  surfaces  bounded  hy  sueh  Imes,  or  the  sur- 
faces and  volumes  of  various  solids,  and  still  man 
in  the  application  of  that  poweiful  oalooloi  to 
problems  of  a  physioal  natun,  considaraUe  Ofb- 
nuity  is  often  required  in  mastoring  the  analytical 
difficulties  which  present  themselves,  and  indeed 
these  difficulties  are  often  only  partly  smenfale. 
On  the  oontnury.  the  application  of  the  difTsnatial 
calculus  to  the  simpler  orders  of  problems  prooesds 
on  snro  and  easily-mastered  principles. 
These  aro  the  romaining  ooefficientB  :— 

If  y  »  log.n  X 


ify 


dp 
dx 
a* 
dy 

dx 


X  log.«  a 
a  a*log,0a 


XoTB.— These  two  results  give  at  once  ths  oo- 
effidents  of  log.e  x  and  tf^  because  log.«  a  is  unitf 
when  a  m  e.    Thus  the  respeotive  differential  co- 

effidents  of  log.«  x  and  e*  aro  —  and  f. 

0X 

\iy  ^  ain.-i  jr,  that  is  the  angle  whose  nne  is  r 


(said  angle 
measuro). 

dj_^ 

dx 
It!/ 


being,   of   course,    expressed  in  atc- 


t/i  -  X* 


«■    coa 


—I 


x:  ^  »  — 


If 


y 


tan.-^  X 


If  y  ■    oot.-^  X  ;  y?  ■  — 
If  V  •■    sec.— ' ; 


If  y  ■•  cosec-i  x 


d_y 
dx 
djf 
dx 
d_H 
dx 
dy 
dx 
dy 
dx 


I 

Vl  -a* 
1 

1  t  2^ 

1 

1  +z* 

1 

x\fx'  -  1 

I 

X  yfs^l  _  I 

As  respects  these  last  eix  differential  coeffiooiti 
a  few  remarks  may  be  made. 

First  of  all,  let  it  be  noted  that  these  coeffidants 

may  be  obtained  easily  by  geometrical  construction ; 

and  it  is  well  for  those  who  want  to  beoome  familiar 

with  the  prindple  on  which  the  differential  calcdoi 

proceeds  to  obtain  the  coeffidents  in  this  paztieiilai 

way.    I  give  an  instance : — 

CE 
Let  y  be  the  angle  BAC,  whose  sine-p^-r-ii 

equal  to  x ;  that  is,  let  y  »  sin.  >— x.    For  con- 
venience let  radius  be  uni^,  so  that 
y  aBC,  MSAX  m  OS, 

when  X  is  increased  by  A  j;,  equal  to  D  G,  let  y  be 
increased  by  the  aro  D  0.    Thoa— 

Ay  .  DC 

A  a?       WQ 
Now  when  D  G  is  made  indefinitely  small,  so 
that  D  ia  quite  dose  to  G,  and  is  in  effect  jwt 
upon  C,  it  IS  dear  that  DOG  becomes  a  small 


triangle  diaped  like  ACE.  Hence,  when  it  is  in 
that  condition  we  have  (replacing  Ayhjdy  voa 
^  X  hy  d  Xf  to  show  that  we  have  passed  to  the 
ultimate  condition  of  these  increments). 

rfy.AC^        1 

dx     AE     Vl-z* 

the  value  given  in  the  above  table. 

And  in  a  nmilar  way  the  other  valoes  may  bs 
obtained.  Their  calculation  by  this  method  w 
conduce  much  to  clearness  of  conception  on  the 
part  of  the  student. 

But  now  note  this  other  way  of  viewing  thsis 
inverse  functions. 

If  y  =  si&.— 1  jr, 
r  m  Bin.y 
and  thereforo,  by  what  was  shown  in  precediog 
lesson, 


Hence, 


d_x 
dy 


m  COS.  y 


dy 


1 


dx     co8.y     ^i-ain.*« 
as  beforo 


^/r^ 


fin.  26,  1691. 


ENGIfiSH  iEXmANVy  ANH  WOBU)  CNT 


tlfC^O 


N^.  U86. 


1^ 


S9d 


UUlt    imilT     Tnf\^K*"*^*»^'V  *     y>tt^4^y     tfaftt 


Xlie  only  objeoUon  to  thit  inyarw  pzocoH  ie 

riwald  be  regazdad  as  a  single  tfqpnssion,  not 
admittiDg  of  being  treated  as  a  fraetfoo.  It  is 
a  matter  to  be  proved^  not  cusumed,  ttev  reason, 
that 

djf     dy 
dx 

Ofliflr  malhematioians,  on  tbe  other  hand,  eon- 
ute tfasmaelvas  free  to  separate  the  dxttom the 
dy.  So  that  we  find  in  many  treatises  that  a  state- 
asntsoohas 

-JL  M  cos.  X  (where  yvsin.  ») 

dx 

11  written 

dy  B  ooB.x.dx. 

I  mentioa  this  lest  my  readers  shoold  light  on 
hooks  in  which  the  latter  usage  is  employed,  and  be 
psipleaced  by  it.  As  regards  tbe  question  which  of 
thsae  notations  Is  to  be  preferred,  the  reader  need 
aot  at  preeent  oonoem  himself.  It  is  certain  that 
both  are  aocnrate. 

We  will  now  oonsider  a  few  more  applieations  of 
the  differaataal  calculus  to  problems  of  maxima  and 


A  B,  IPig,  2,  is  the  section  of  a  plane  horizontal 


nofaoe;  L.  a  light  yertioally  above  A.  If  AB 
•1ft.,  at  what  height  should  L  be,  that  the  illomi- 
ostion  at  tho  point  B  may  be  as  great  as  possible. 

[It  is  dear  there  is  a  mazimam  here ;  for  if  L  is 
in  the  same  level  as  B,  the  illomination  is  zero,  and 
■>,slsO|  the  illumination  is  zero  if  L  is  at  an  i^Lnite 

^Ut  A  L  ->  £.  (The  light  is  supposed  to  be  a 
point,  or,  at  any  rate,  to  aot  as  if  collected  at  a 
point.) 

Then  B  L  =  v^AB^4- AL"» 

=  V'l  +  iC* 

And  aooording  to  the  known  laws  of  illumination, 
the  iUnmination  at  B  yaries  inversely  as  the  square 
cf  tilie  dittanoe  B  L,  and  dkectly  as  the  sine  of  the 
angle  L  B  A.  Hence,  taking  m  (which  will  not  even- 
taaUy  trouble  us)  as  a  smtable  oonstant,  we  may 
MpraMut  the  iUumination  at  B  by  the  expreBston 

m     ,  AL ^  m.  AL 
(ffl0»    BL       BL3 
GaD  this  inumination  ^ ;  then 

'   V^^  <''^ 

How,  to  differentiate  this  expression,  we  take  first 
the  differential  coefficient  of  the  numerator,  and 
mult^y  into  the  denominator.    This  gives 

ni  (1  +  ^^ 

Then  we  take  negatively  the  differential  co- 
effidant  of  the  denominator,  and  multiply  it  into 
the  numerator.    Thia  gtvee 

-J"  (1  +  «•)»•  2  X  X  w  Xf  or  3  (I  +  x^k  m  a^ 

We  have  only  to  put  the  square  of  the  denomi- 
nator under  theae  two  expressions,  thus — 

w  (1  -f  a;»)^  "Za-*-  j^jmx' 

(1  +  «•)» 

toni tiie  differential  coeffieient  of  y,  and  we  could 

nduoe  and  simplify  this  expression  considerably. 

But  obtsrve,  we  only  want  to  equate  the  coeffieient 

•  tossro  (that  beiiig,  as  in  former  oases,  the  way  of 
gittiag  the  required  value  of  x).  So  that  we  have 
BO  occasion  to  write  out  the  differential  eoeffidnt 
«s  above,  or  to  zednce  it  We  need  only  write  its 
immereUor  and  equate  thai  to  zero.    This  gives 

w(l  +  j;^*  -  8  (1  -f  a*)imaflm  0  ....(ii.; 
or— 

•  (1  f  *•)  -^  3*2  [dividing  out  by  tn  (1  +  ;p»)j] 

fiance  A  L  should  be  about  8}in. 

•  If  we  had  taken  AB  ->  a  instead  of  1,  we  should 
have  obtained  the  rwult— 


«•  +  a;»  -  3x3 

J* 
X  = 


v/2 


)"  Hotetibat  the  writing  of  this  problem  would  be 
>y^jAort  inpraetice.    In  fact,  after  expressing  y 
•mtmttol  «,  at  at  (i.),  the  student  would  write 
wwB  squatioa  (ii.)  at  once ;  and  solve  as  above. 
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BOTAL  AST&OKOmCAL  SOOIETT. 

MB.  E.  J.  STOKE,  director  of  the  Baddiffe 
Observatorv  in  the  chair.  Lord  Edward 
Spenoer  Churchill,  of  Castlemead,  Windsor,  was 
elected  a  Fellow  of  the  Society. 

Mr.  A.  M.  W.  Downing  read  a  paper  by  the 
Eev.  W.  Sidgreaves,  on  ''  The  Stonvhurst  I>raw- 
ings  of  SmiSpots  and  Faculo."  DzawingB  are 
made  on  every  fine  day  of  the  spots,  and  the  neulra 
are  marked  m  with  red  bhalk,  so  that  th^  an  at 
onee  seen  and  distinguished  from  the  soot  and 
penumlottl  markings.  On  looking  over  the  long 
series  of  drawinga  which  aro  now  possessed  by 
Stonvhurst,  Father  Sidgreaves  found  that,  though 
facufss  aro  always  attendant  upon  spots,  they 
seldom  pncede  tiheir  formation,  but  they  commence 
very  soon  after  the  birth  of  a  spot. 

Mr.  Maunder:  It  seems  to  me  that  Prof.  Sid- 
^preaves'  oommunication  opens  up  a  matter  of  great 
mterest  in  solar  physice.  I  have  not  had  time 
since  I  first  saw  it  to  go  thoroughly  into  the 
quection.  I  took,  however,  the  minimum  year  of 
1888,  and  went  through  the  Greenwich  observations 
of  that  year,  with  this  result—that  out  of  53  groups 
of  spots,  12  showed  faculm  beforo  the  spot  was  seen. 
Of  those  12,  four  came  round  the  limb,  and  facul® 
preceded  the  spot ;  consequently,  that  was  not  one 
of  the  instanoes  Father  Sidgreavee  speaks  about. 
Of  the  other  eight  groups,  seven  of  themweroof 
one  distinct  ^ype.  They.wera  veiy  small,  short- 
lived groups,  and  in  evezy'one  of  those  seven  cases 
they  wero  nvivals  of  old  disturbances.  They 
occurred  in  parts  of  the  sun  whero  small  and 
transient  outbreaks  had  been  observed  throe  or  four 
montiis  earlier,  so  that  in  these  cases  we  have  no 
definite  proof  of  faculie  having  preceded  the  out- 
bunt  of  spots.  In  the  12th  case  there  seems  some 
evidence  for  thinking  that  faculie  appeared  before 
the  snot ;  but  in  that  case  there  was  an  interval  of 
one  oay  in  which  neither  fiacuIoD  nor  spot  wero 
seen.  The  next  day  a  penumbral  patch  appearod, 
and  on  the  third  day  a  small  spot  appeared.  It  is 
curious  how  small  spots  aro  connected  with  this  in- 
termittent disturbance.  Seven  of  those  groups 
appeued  whero  other  gioope  had  been  seen  a 
couple  of  months  b^on.    The  earlier  and  later 

£!Oupe  lasted  only  one  or  two  days,  and  in  the 
teival  between,  perhapa  a  day  or  Iwo  beforo  the 
appearance  of  the  second  group  of  spots,  you  might 
have  seen  the  facula ;  so  that  as  far  ss  my  obser- 
vation goes,  there  is  little  evidence  that  faculce 
appear  Seforo  spots. 

Mr.  Downing  then  read  a  paper  by  Prof.  H.  C. 
Vogel,  *'  On  the  Spectrograpnic  Method  of  Deter- 
minmg  the  Yelodfy  of  Stars  in  the  Line  of  Sight.'' 
The  conclusion  come  to  by  Prof.  Vogel  seems  to 
be  that  the  velocities  of  stan  an  much  smaller 
than -was  expected  from  the  diroot  observations. 
The  greatest  velocity  he  has  measured  is  that  of 
a  Tauri.  Out  of  those  measured  by  him,  fifteen 
stars  had  a  positive  motion,  and  thirty-two  a 
negative  motion. 

Mr.  Maunder :  I  think  Prof.  Vogel  is  much  to 
be  ccogratnlated  upon  the  akill  he  has  ahownin 
measaxug  the  velooity  of  stars  in  the  line  of  eight, 
and  on  the  snoceis  which  has  attended  it  so  far. 
The  photographic  method  has  several  advantages 
over  eye  observatian.  In  such  work,  first  of  all, 
the  atmosphero  and  disturbances  do  not  seem  to 
injuro  the  photograph  as  they  certainly  embazxass 
the  observer.  Thero  is  nothing  moro  difficult  than 
to  bisect  aline  in  the  spectrum  of  a  star  if  its  Ugfat 
is  unsteadjf .  The  star  line  frequently  goes  out,  and 
to  retain  it  sufficientlv  long  in  the  eye  in  order  to 
bisect  it  is  verv  difficult.  The  photographic  method 
has  the  advantage  that  by  prolonging  tne  exposuro 
with  the  same  dispersion  you  can  get  a  better  image 
image  than  with  the  eye — just  as  the  image  of  a 
star  which  you  cannot  see  with  the  telescope,  by 
sufficiently  prolonging  the  exposure  oan  be  made 
virible,  so  you  may  render  visible  oh  the  photograph 
of  the  spectrum  a  line  invisible  totheeye.  Iir. 
Vogel's  aperturo  is  the  same  as  we  use  at  Oreen«' 
idi;  bui 


,  but  the  length  of  his  spectrum  would  appear 

to  be  three  timea  thelengthof  that  we  shall  have  with 
the  new  Qreenwich  telescope.  Then  thero  is  the 
further  advantage  that  it  ia  poesible  for  Dr.  Vogel 
to  miUce  a  comparison— not  between  one  Una  of  ttie 
speotmm,  but  between  many  comparison  lines  and 
maoylineeof  thestsrspeotram.  There  ananeor 
two  points  in  Dr.  Vogel's  paper  which  I  am  not 
inclined  to  agree  with,  slthough  it  may  seem  pre- 
sumptuous for  me  to  say  so ;  but  it  does  not  seem  to 
me  tnat  it  is  at  all  advantageous  to  take  the  com- 
parison spectrum  across  the  star  spectrum,  so  that 
the  .comparison  spectrum  obliterates  partially  or 
wholly  the  line  you  want  to  measuro.  Then  it 
struck  me  it  was>  complicated  way  of  adjusting 
the  spectroscope— to  do  it  by  a  meesured  scale :  we 
can  do  it  much  moro  npidly  'directly  with  the  eye 
at  Qreenwich. 

Mr.  Ranyard :  I  have  seen  one  of  these  spectrum 
negatives  of  Sirius  with  aa  iron  comparison 
speotrum,  and  it  was  very  beautiful  and  sharp, 
indeed— better  than  anything  I  have  seen  beforo. 


One  can  only  hope  that  Prof.  Vogel  has  not  under- 
estimated the  prob&blo  enor  of  his  determina- 
tions of  the  moaon  in  the  line  of  sight.  If  we 
roally  have  such  acouracy  as  he  beHcvea  that  he 
hfts  attained  to.  we  have  a  means  of  estimating  the 
dlstsace  as  weli  as  the  actual  motions  of  stars  in  the 
heavens.  For,  on  the  average,  their  motion  in  the 
line.of  sight  must  be  equal  to  their  motion  across  the 
line'of  right,  which  we  aro  able  to  observe  as  proper 
motions  or  change  of  place,  and  tf  Ire  knew  the 
actual  motion  across  the  line  of  sight,  as  well  ak  the 
apparent  motion,  we  should  know  the  distance  of  the 
stars.  I  do  not  quite  understand  Dr.  Vogel's  oom- 
parison  of  the  hvdrogen  lines  with  the  absorption 
lines  in  the  spectrum  of  the  moon.  He  seems  to 
have  assumed  that  they  must  a^^ree ;  but  thero  aro 
many  times  in  the  year,  and  m  the  month,  when 
the  moon  is  moving  away  ftom,  or  towards,  the 
sun,  with  a  velocity  of  moro  thsoi  half  a  mile  per 
second,  and  also  when  we  are  near  to  our  mean 
distance  fkom  the  sun,  and  the  radius  vector  of  the 
earth's  orbit  ia  rapidly  shortening  or  lengthening 
when  thero  ought  not  to  be  such  a  coincidence. 

Capt.  Noble :  I  have  consulted  some  compara* 
tively  recent  observations  of  Prof.  Vogel  of  V  enos 
in  the  line  of  sight,  and  he  found  that  nis  measures 


wero  within  ^jths  of   a  mile.    lUs  is   a  small 


Mr.  Maunder :  There  was  one  particular  obser- 
vation J  noticed  with  great  interoi^  in  Dr.  Vogers 
paper,  and  that  is  his  observation  of  the  motion  of 
'Sirius.  It  will  be  within  the  memory  of  moat  of 
the  members  of  the  Society  that  when  I  first  began 
to  observe  at  Greenwich  I  found  a  displacement 
toward  the  red  end  of  the  spectrum,  and  it  seemed 
to  decrease  year  after  year  until  it  became  a  die- 
placement  towards  the  blue  end.  Prof.  Vogel 
seems  to  have  had  the  same  experience,  I  think, 
some  years  later.  In  1S78  his  photograph  showed  a 
displacement  towards  the  rod.  He  puolished  some 
obwarvations,  I  think,  made  in  1889,  in  which  he 
got  practieidly  nil,  and  his  most  recent  observations 
show  a  very  distinct  displacement  towards  the  blue. 
It  will  be  very  interesting  to  watch  his  further 
observations  of  this  star. 

Mr.  Ranyard :  Do  you  remember  what  amount 
of  motion  the  observations  corresponded  to  ? 

Mr.  Maunder :  Yes ;  about  seven  or  eight  miles, 
as  determined  by  iron  and  hydrogen  lines. 

Mr.  Banyard :  It  can  clearly  have  nothing  to  do 
with  the  companion  star  we  know  of,  v^hich  has  a 
period  of  53  vears. 

Mr.  Maunder :  No :  the  period  is  much  shorter. 

Mr.  H.  H.  Turner  then  read  a  paper  on  "  The  Dis- 
tribution of  Tempersituro  in  the  Transit- circle  Boom 
of  the  Boyal  Observatory,  Greenwich.  Mr.  Turner 
said  he  had  to  trouble  the  sodetv  again  with  rather 
a  technical  subject— viz.,  that  of  the  temperature  of 
the  transit- drde  room  at  Greenwich.  He  found  it 
was  a  considerably  complicated  matter  when  he 
looked  into  it,  depending  on  many  minor  sources  of 
heat,  such  as  gas-lamps  and  the  heat  from  the 
observer's  body,  all  ofwhich  affected  the  rofractibn 
of  the  air  and  the  apparent  places  of  the  stars. 

Mr.  A.  A.  Common  road  a  paper  on  the  con- 
struction of  his  5ft.  rellecting  telescope,  which  he 
illustrated  by  photographs  ttirown  on  the  wall. 
The  paper  will  be  printed  at  length  in  the  Monthly 
Notices  of  the  society. 


BOTM.  METBOROLOaiGAL  S0CIS2T. 

THE  usual  monthly  meeting  of  this  societv 
was  held  on  Wednesday  evening,  the  16th 
inst.,  at  the  Institutiia  of  Civil  Engineers,  Mr. 
Baldwin  Latham,  M.Xnst.C.E.,  president,  iu  the 
chair. 

Mr.  B.  H.  Hooker,  B.A.,  Mr.  A.  B.  KacDowall, 
M.JL,  Mr.  B.  G.  Bavenatein,  P.B  G.S.,  and  Mr. 
B.  Hedger- Wallace  were  elected  Fellows  of  the 
society. 

Mr.  VT.  Marriott  gave  the  results  of  the  investi- 
gation undertaken  by  the  society  into  the  thunder- 
storms of  lS88and  18S?,  which  he  illustrated  bj;  a 
number  of  lantern  slides.  The  investigation  was 
originally  confined  to  the  sonth-east  of  Eng  and  : 
but  as  this  district  was  found  to  be  too  ctrcum- 
soribed,  it  became  necessary  to  include  the  whole  of 
England  and  Wales.  After  describing  the  arrange- 
noents  for  collecting  the  observations  and  the 
methods  adopted  for  their  discussion,  Mr.  Marriott 
gave  statistics  shoving  the  number  of  days  on 
which  thunderstorms  occarred  at  each  station,  the 
number  of  days  of  thunderstorms  in  each  month 
for  the  whole  country,  tbe  number  of  days  on  which 
it  was  reported  that  damage  or  accidents  from 
lightning  occurred,  and  also  the  number  of  days  on 
which  hail  accompanied  the  thunderstorms.  In 
1888  there  wero  llJ  days,  and  in  I8S9  123  days  on 
whidi  thunderstorms  occurred  in  some  part  of  the 
country.  The  number  of  days  with  damage  by 
lightning  was  33  in  IbSS,  and  38  in  lh89 ;  and  there 
were  66  days  in  each  year  on  which  hail  accotta- 
panied  the  thunderBtorms*  The  table^  of  hourly 
frequency  show  tbsit  thunderstorms  are  most 
frequent  between  noon  and  4  p.m.,  and  least 
frequent  bet?reeu  1  a.m.  and  7  a.m.  Thuudar- 
storms  appear  to  travel  at  an  average  r^te  of  abQut 
18  miles  per  hour  in  ill-defined   low  baromettic 
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fraqoantij  a  nnmbflrcS 
baft  diiUnet   anaa  of    low-pniraxa,    or 
miooai^  with  v^golar  wind  dfealatioo.  and  that 
liiaft  fthata  amall  qrcionai  pawed  orar  tha  diitriola 
Apooi  whioh  tbnadMonna  waia  lapoited.    Soma- 
llaMi  ift  if  not  poaAla  to  maka  oat  well-fonaad 
aiaaa  ol  low-pnMora  fnnn  two  bnndxodthi  of  an 
iadbiaoban;  but  tfaata  it  a  deflaotiaB  of  tha  wind 
wbioh  diowi  that  ttiara  ii  loma  dUtoibinff  oanaa, 
and  tfanadantorms  have  aaoaUy  ocoonaa  inthat 
inwadiata  naighbonrfaood.     Tha  author  balia?ai 
thai  tha  thondantorm  lonaationi  are  ■mall  atmo- 
iphsie  whiile,  in  all  raipaott  UkaoiduiaiyOToiooae, 
and  thai  tha  whirl  may  Taiy  from  one  mile  to  tan 
lor  mora  in  diameter.    There  are  freqnantlj 
wbh-le  near  togathar,   or  foQowing  ona 
along  tha  eema  track.    Tha  nnmarona 
aenfllationa  in  tha  baromatrie  oorve  are  ayidantlT 
dna  to  tha  paenga  of  a  inooeeeion  of  atmoaphane 
whliia ;  and  it  appean  that  lightning  etrokee  are 
moet  fraqnent  when  theee  oiciUationi  are  nnmarooi. 
Mr.  7.  J.  Brodie  read  a  paper  "  On  tha  Piara- 
lanoa  of  Fog  in  London  doling  the  Twenty  Yean 
1871  to  1890."    The  popular  notion  that  No^ramber 
ii,  par  Bxoellmee,  a  month  of  fog,  ii  not  oonilrmed 
bv  tha  ilgurei  giren  by  the  antnor.    Tha  nnmber 
of  f oa  in  that  month  is,  if  anything,  dightly  lees 
than  in  October  or  Janoaiy,  and  deoidedlyleeB  than 
in  Dacamber,  tha  lait-mentioned  month  being  cer- 
tainly tha  wont  of  tha  whole  year.  The  latter  pait 
af  tha  winter  ii  not  only  lea  foggy  than  tha  earliar 
part,  bat  ic  dearer  than  tha  automn  months.    In 
Pbbmafy  tha  aTarasa  nnmber  of  days  with  fog  ie 
only  6*6,aaagahiat  8*9  in  Jannaiy,  10*2  in  December, 
9*2 In  October,  and  8*8  in  NoTambar. 
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ON  Dec.  14  Sir.  B.  M.  Ndaongave 
**  Oondenean  for  the  Opticar  Lanteni.  _ 
■aid  that  a  qnaetion  often  aikad  was,  What  it  the 
loons  of  a  condenser  P  It  was  a  diffioult  one  to 
answer,  bocansa  there  was  the  eqnlTalent  ibcos  and 
tha  aoaiTalent  back  f  ocas,  the  actaal  f  ocos  and  tha 
aetnalbacfclooaa.  It  was  therefore  neoeaiazy.  in 
tha  first  place,  to  nndentand  which  of  theee  four 
looi  ware  meant.  He  than  explained,  by  means  of 
diagiaaM,  how,  with  only  simple  arithmetic,  the  posi- 
tion of  these  four  f  od  might  be  calonlated  with  soffi- 
sient  accoracy  for  all  practical  jpnrposes.  He  next 
Mokaof  tha  importance  of  redadngthe  spherical 
absRation.  which  necessarily  was  Tory  great  in  tha 
bending  of  the  marginal  rays  through  saoh  a  laige 
ang^  to  a  minimom;  and  he  eandained  that 
ipnsnoal  aberration  and  nnerenneM  of  Ulumlnation 
were  ooRalattTo  terms.  The  greater  the  bendmg  of 
the  tm  the  greater  will  be  the  abezration,  andlhe 
mora  lenses  that  this  is  accomplished  with  thelass  will 
ba  tha  aberration.  A  qnadraple  condenser  has  less 
shapfatton  than  a  triple,  anda  triple  than  a  doable. 
l^readom  from  snhanoai  aberration  means  grsater 
aancentrationof  light,as  wail  as  greater  CTenness 
U  illomination ;  it  is  fliaref  ore  desirable  to  obtain  it 
an  arssy  a^Doonnt.  He  nait  touched  upon  the  illu- 
minaling  powen  of  condensers,  and  said  that  the 
qaaatton  for  lantemists  was  not  so  much  the  total 
amannl  of  light  condensed,  but  the  amount  par 
anitofarsa;  and  he  showed  that  if  a  slight  increase 
was  amda  in  tha  diameter  of  a  condanser,  it  was 
aaoasury  to  maka  a  large  increase  in  the  angle,  so 
that  tha  sama  amount  of  illumination  per  unit  of 
area  might  ba  maintained.  In  conclusion,  he 
pointed  out  that  achwimatism  in  couTarging  lensee 
by  distancing  them  was  imposiibla.  On  &e  con- 
dusion  of  the  paper  tha  following  fi?a  condensen 
ware  tried  praottcall^  in  a  lantern  made  specially 
lor  tha  purpose :  A  flint  quadruple,  two  crown 
triples,  a  crown  double,  and  the  ordinary  com- 
OMroU  doubla.  Tha  flya  condensen  wera  hdd  in 
frslida,  and  could  be  pushed  altematdy  into  pod- 
tkm  without  needing  any  alteration  of  the  othar 
adinatmsnts.  Tha  genaral  opinion  was  that  the 
tint  qnadrupla  gara  the  best  definition,  but  that 
ma  crown  doubla  gave  the  strongest  and  purest 
flllnmination. 


Avuron  Oalendan  for  1892  wa  haTa  oaa,  called 
a«'aaw  patent,*'  issued  by  T.  Flatohar  and  Co.,  of 
WairiMon  and  London,  in  tha  form  of  a  block, 
ten  walch  each  day's  leaf  can  ba  remoTed— uaefui 
lor  hanghig  up  or  pladngon  the  deak. 

Tem  Mbstitution  of  oamd's  hair,  cotton,  pahit, 
and  diemioals,  for  leathar  in  machinery  bdting.  is 
said  to  ba  meeting  with  aoma  sttocess  in  this  counter. 
II  was  firrt  iuTsnted  in  England,  and  it  is  daimed  for 
tha  aaw  material  that  it  is  strongar  than  othar  bdt- 
fig,  Mora  darabUi  am  aflldant,  and  aa  low  piioea. 


THE   podtion    of  Tampal*8wift    oomal  lor 
Dec   31  at  Paiia  midnight  will  ba  E.A. 
Sh.  9m.  48a.,  K.  Dec  %T  25' 2% 

In  tha  Sidsnal  K$99m^€r  fat  Daoembar.  ICr. 
6.  W.  Bnmham  baa  a  paper  on  '*  Kaw  Banaiy 
Stara  /3  416,  Soor^  186.^*  The  wida  doubito 
H  4,935  waa  eraminad  in  1876  by  Hr.  Bnmham, 
who  found  that  tha  prindpal  star  waa  also 
doubla.  Scorpii  186  u  B.A.G.  6826,  and  tha 
aaiiauilea  of  magnituda  ootst  quita  a  wida  ranga. 
It  )m  deairabla  thiat  obaarvan  in  tha  S.  handsphara 
should  follow  the  doaa  pair,  and  measure  erety 
yaar,  if  posdUa. 

At  tha  maating  of  tha  Paris  Academy  of 
Soienoes,  on  tha  30th  nit.,  M.  Fare  preeented 
the  '<  Connaissanoes  das  Tempa "  for  1894,  the 
216th  consecntiTe  imblication.  The  first  edition 
waa  superintendea  \xw  Pioard  in  1679.  The 
'*  American  Ephemens"  for  1894  baa  also  been 
published,  the  arrangement  adopted  in  1882 
naving  been  continued  without  radical  change 
since  then.  M.  Loewy  is  respondble  lor  tEe 
French,  and  Prof.  Newoomb  for  the  American, 
NauUeal  Alnumae, 

Seismic  and  yoloanio  disturbances  are  appa- 
rently TeiT  preralent  in  several  parte  of  the 
world,  and  the  Mezioan  Government  have  gone 
so  far  as  to  order  the  inhabituits  of  Ck>Iima  and 
its  vicinity  to  abandon  their  houses  and  seek 
refuge  where  they  can,  as  the  volcano  in  the 
neighbourhood  is  showing  signs  of  activity,  and 
the  country  for  miles  round  is  Uluminated  by 
the  flames  nrom  the  crater. 

At  a  recent  meeting  of  the  Boyal  Sodetv,  Sir 
W.  Thomson  appointed  as  his  vice-preddents, 
Dr.  J.  Evans,  Profs.  G.  C.  Foster,  G.  D.  Liveing, 
and  Sir  G.  G.  Stokes,  and  read  a  note  frcmi 
Prof.  Dewar  in  which  that  distinguished  phy- 
sidst  announced  that  he  had  placed  a  quantity  of 
liquid  oxygen  in  the  state  of  rapid  ebullition  in 
air  (tempmture  -  181*  0.)  between  the  pdea  of 
the  historic  Faraday  magnet,  in  acup-^ped 
piece  of  rock  salt  Twhich  is  not  moislened  by 
liouid  oxygen,  and  therefore  keepa  it  in  the 
spheroidal  state),  and  to  his  surprise,  saw  the 
liquid  oxygen,  as  soon  as  the  magnet  was  exdted, 
suddenly  leap  up  to  the  poles  and  remain  there 
permanently  attracted  untU  it  evaporated.  The 
experiment  confirms  what  waa  known  or  thought 
of  the  properties  of  oxygen,  and  wiU  be  eapedally 
interesting  to  students  of  electrolyBia. 

The  death  of  the  Duke  of  Devonshire  is  more 
of  political  than  of  sdentific  interest ;  but  the 
deceased  peer  had  dona  much  for  sdenoe,  and 
kept  the  name  of  Cavendish  to  the  front  in  tha 
world  of  learning.  He  waa  bom  in  1808,  and, 
like  his  ancestor  Sir  John  Oavendish,  who  lived 
in  the  time  of  Richard  1 1.,  he  was  elected  to  the 
honour  of  Chancellor  of  the  Univerdtj  of  Csm- 
bridge.  The  deceased  took  great  mtereat  in 
Owens  CoUe^,  Mandiester,  and  the  Ycrkdiire 
College  of  Science,  beddes  many  minor  instlta- 
tions,  while  he  also  preeented  the  Cavendish 
Laboratory  to  Cambridge  Univerdty. 

M.  Yaussenat,  a  distinguished  civil  engineer, 
and  the  constructor  of  the  observatory  on  the 
Pic  du  Midi,  the  funds  for  which  he  mainly 
collected  himself  by  lecturing,  and  for  his  services 
recdved  the  gold  medal  of  the  National  Agri- 
cultural Sodety^  of  France,  died  the  other  day  at 
Bagndres-de-Bigorre,  a  place  at  which  he  had 
settled  in  order  to  study  the  geology  of  the 
district. 

The  death  is  announced  of  Sir  James  Bisdon 
Bennett,  M.D.,  at  the  age  of  82.  Although  not 
a  voluminous  writer,  SurBiadon  Bennett  waa  wall 
known  iu  medical  drdea,  many  of  the  more  dis- 
tinguished membara  of  the  profession  having 
attended  his  lectures  at  Gharinff  Cross  Hospital, 
and  alao  at  St.  Thomaa's.  He  waa  dected  a 
Fellow  of  the  Royal  College  of  I^yddans  in 
1846,  was  censor  in  1867  and  1871,  Croonian 
leottuer  in  1863,  Lumldan  lecturer  in  1870,  and 
in  1876  preddent,  an  office  to  whld^  he  was  re- 
dected  five  yean  in  suooesdon. 

Another  phydcian,  wdl  known  in  naval  and 
Court  didea,  died  the  other  day  in  his  76Uiyear. 
Dr.  John  Minter  was  inspector- ffeneru  of 
hospitals  and  honorary  phydcian  to  we  Queen. 
He  had  seen  much  service  in  the  navy. 

The  well-known  aeoloffisl.  Dr.  J.  W.  Ewald, 
died  recently  at  Berlm  in  his  82nd  year.  He  was 
the  travelling  companion  of  Yon  Bnoh,  and  when 


tha  latter  died  in  1863  evmoaadad  Um  si  fts 
Beriin  Academy  of  Sdanooa. 

Dr.  Dietrich,  Keeper  of  the  BotaniodlCmeom 
at  Beriin,  is  alao  dead  at  tha  age  of  dghty-A 


It  is  staled  that  Prince  Lucien  Boaapsxishy 
bequeathed  to  the  Kngiiah  nation  a  caUaat  d 
elements  which  contains  a  spedmanof  Oeiiiisnlun 
^an  dement  wMdi  ia  aaid  to  be  woith  qdts  nt? 
tamea  its  wa^  In  gold.  It  la  net  stated,  how- 
ever, what  la  tha  weigfht  of  the  spedmw  d 
Germanium. 

At  a  meeting  of  the  Priae  Sheet  Sub-conmdttM 
of  the  Rcrral  Commiasion  for  the  Chicsgo  Ri- 
hibitionof  1893,  Sir  H.  T.  Wood,  secrstuyd 
the  Royal  Commisdon,  and  Mr.  R.  ITOonuok, 
British  Commisdoner,  bdng  present,  vixiovi 
pointa  connected  with  the  prdiminary  prise  liA 
issued  by  the  Chicago  executive  were  diswisMd, 
and  a  memorandum  embodying  the  suggesfciooi 
and  inquixiea  of  the  sub-conunitlee  was  orderd 
to  be  forwarded  to  Chicago  for  the  conddimtwn 
of  tha  anthoritiea. 

The  proapectns  of  the  International  FiibiWfion 
to  be  held  at  Kimberley  in  September  not  ynt 
has  been  recdved  by  Mr.  Atkmson,  the  London 
manager.  It  sCktes  that  all  European  exhifaili 
wiU  M  conveyed  from  the  ooastto  Kimberieyiad 
taken  back  to  Port  Elisabeth  or  Gape  Townfrw 
of  charge.  Medals  and  oertificates  wiU  be 
spedally  awarded  for  the  most  economkd 
mining,  dectrio  lightinjf,  and  agricultanl 
machinery.  Special  prominenoe  is  to  begivm 
to  all  classes  ot  machinery  adapted  f6r  use  in  ths 
colony. 

It  is  stated  that  an  aerial  marhine  hai  bsea 
invented  by  Mr.  E.  P.  Frost,  of  West  Wrdtog 
Hall,  Csmbridgediire.  The  ooondl  of  the 
Aeronautical  Bodety,  iudnding  Mr.  Jsmn 
Glaiaher,  recently  inspected  the  Tnarhine.  It 
seems  that  Mr.  Frost  only  waits  for  a  suffiamtly 
light  engine,  which  will  supply  thenecesnry 
motive-power,  and  this  Mr.  Maxim  hasnsiilj 
invented.  The  machine  ii  devised  and  ooop 
structed  in  imitation  of  the  axtangement  of  even 
feather  in  the  wing  of  a  crow,  uxe  bird  sdectd 
as  its  modd.  The  dimensions  are  30ft.  from  tip 
to  tip  of  the  large  wings.  The  whole  weightit 
about  6601b. 


A  well-known  American  mechanic,  a 
man  in  his  line,  does  not  think  it  worth  the 
while  of  the  Americana  to  copy  the  '*  solidity  sod 
immense  weight  that  aome  deem  a  merit  in 
English  machinery.'*  No  English  machsnif. 
deemaita  merit  to  have  imTneniie  wdgfat,  bst 
any  mechanic,  worthy  of  tiie  name,  thioki  it 
necessary  to  have  every  part  of  a  manhins  ss 
strong  as  it  can  be  made  within  the  limiti  d 
weight  allowable. 

Another  American  adentist,  reading  a  W* 
before  the  chemical  section  of  the  Franklin  loiB- 
tute,  said  that  the  Americans  are  atiU  slowin  tiw 
development  of  chemical  induslriea. 


GoKFBBSSSD  air  for  deaningoars  is  used  on  thi 
Union  Padflo  Railway  at  ita  TcrOand  shops.  Ths 
air,  under  a  prssmira  of  601b.  per  square  inch,  ii 
delivered  from  a  flexible  hose  wuh  a  small  nosus, 
and  is  used  as  water  would  be.  ^ngin^mn^  JVam 
4ays  the  results  achieved  are  said  to  be  very  sstli- 
faotory,  especially  in  cleaning  the  plutt  Md 
oushionSa 

Warmlnff  Omnibnaea.—The  Paris  Oomibai 
Company  have  vehides  fitted  with  i^al  may  ^ 
termedbriquette  foot-warmera.  The  aRaagaaisd 
is  as  follows :  Along  and  upon  flie  floor  of  llM 
central  paamge is  laid  a  seooatd  floor  in  thafonad 
open  nelworit,  slightly  ardied.  and  capable  of  soar 
taining  four  warmeia  longitaainan^.  The  hsatiaff 
apparatus  oonsists  of  a  form  of  briquette  indosM 
in  a  double  metal  envdope,  the  one  to  retsia  tts 
produoto  of  combustion,  and  tiiia  other  a  kind  d 
grating,  upon  which  iiswangwni  place  thsir  fid. 
KiBurangement  has  dimin&hedtte  height  of  the 
interior  of  the  omnibus  by  ^bont  3in.,  thus  nse» 
dieting  tail  persons  to  sloop  upon  entsrittg  sad 
leaving  the  vdddes.  These  waimeta  are  ranewao 
at  ttie  sastilla  depot  on  the  return  Journey,  ^^fvt 
from  thii  system,  the  company  has  expttunsnlea  d 
the  prindpel  depot  with  hot-walK  heaiensbailtf 
to  thoeeused hi  railway  caniages.  The  rasulii  d 
the  tests  were,  however,  nasalisfaeteiy,  and  thi 
Above-mentioned  method  wastriad,  which  faadit; 
pomem  the  great  advantaoa  of  relahiiiig  the  bed 
far  a  much  hmger  period.  During  wsveHid 
week  other  omniDUsee  have  been  fitted  wim  ma 
system.  These  vehidas  serve  tha  aKMt  ba^  dih 
triets,  and  aka  drawn  by 


Dso.  JMf,  1891. 
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jMvoM*  Ca 


y  A  9rdtr  to  faeOHaU  r^ertnm,  Oormptrndrntis.  whm 
^fmH0  t/  Mjf  UUtr  prmiioutiv  fawtoJ,  wiU  oh&ff  ha 


Ja 


''X  mid  have  «T«7QiMiRtt8  uliat  h«  knowi,  and  u 
mad^ M iM  kapwiu  bat  no  more:  and  that  DOt  in  thia 
euy,  Dot  m  au  othor  inbjeeta :  rm  wuih  a  p«emii  may 
knajoBM  paitlfliilar  kaowledgv  and  anarinae  of  tha 
■■tan  fd  iooh  a  pannn  or  bimIi  a  f attDoain.  fiuit  aa  to 
«tt«rttiBgLkiMnraiio  mora  than whatemTtodjr doaa. 
Mdy^tolcflapa  dntfear  with  thia  Ifttla  ptttanea  ofSS. 
vffl  ukhttalEa  to  write  th«  whola  bodf  of  ^Tiioka,  a  Tiea 
ikamwbaaoognat  inoooTanianoaa  dariia  their  origiaaL" 


•  •  > 


aOAVT  OF  ▲  TBBT  S1CAI.L  ABO— 
VBW8PAFB&  80IBK0S :  TKB  SOLAB 
PABALIiAX— TBSTS  FOB  TBIcB- 
aOOPBS;  WHOLE  AVD  00N8TBZ0TSD 
APBBTUBB8  —  PBOJBOTILXS  AND 
THB  BOTATION  OF  THB  BABTH— 
TKB  DIAIi  AT  DELHI  —  XOTIOK 
FOB  EaxrATOBBAL-ASTBONOXZOAL 
XYEPIBOB8   »   BAIK-ELAKINa     BY 

BZPLODnra    btnakxte  —  aLA88- 

OBINDIKG-8ELENOaBAPHIOAL. 

[33006.1--Ik  giving  bo  yery  elemeotazy  an  ezpla- 
oitioQ  af  Qiat  wuoh  oondudea  the  fourth  paragraph 
of  latter  32967  fon  p.  349),  inataad  of  lajinff  that 
*'Sooh  an  arc  haa  no  meaaorable  iocant/'  I  ahonld 
nobaUy  hare  been  a  little  more  intelUglble  to 
"  AloTone  "  had  I  told  him  that  the  aeoant  of  tnoh 
IB  aio  is  whoBy  nndiatiogaidialSe  from  onity — or 
ndfau,  of  which  the  log.,  of  coorae,  is  0*0000000. 

Apropoa  of  the  linea  of  amall  aroa,  I  hare  Just 
fions  aoroas  a  fanny  bit  of  trigonometiy,  conipioa- 
001^  displayed  in  me  columns  of  one  of  the  leading 
daily  papen.  Many  who  will  read  these  lines  wiU 
be  aware  that  Trot,  Auwers,  of  Berlin,  has  very 
noaatly  finished  his  reduction  and  disouasion  of  no 
laa  than  754  measures,  made  with  the  heliometer, 
Itom  Tszious  itationi,  of  the  distance  of  Yenns  from 
the  san*s  limb  during  the  Transits  of  1874  and  1882 
-a  fact  which  is  thus  announced : 

"The  PaiaUax  of  the  Sun.  (From  our  corre- 
Mdent)— Berlin,  Friday  Night.— Prof.  Arthur 
Auwers,  the  well-known  Berun  astronomer,  has 
BOtr  Qompleted  the  calculations  based  on  the  obaer- 
tioos  in  (Germany  of  the  transit  of  Venus  in  1882. 
He  Ihids  Oat  ttie  earth  is  about  92,043,074  miles 
atut  from  the  sun,  and  that  the  paraUaz  of  the 
ant  is  8'800  seconds,  with  an  error  of  three-hun- 
dndthsof  a  second  at  most." 

Now,  eithflr  **  Our  Correspondent's  "  parallax,  or 
Ui  eslimato  of  the  earth's  mean  distance  from  the 
■m  is  wrong;  and  as  I  think  that  it  may  poariUy 
si  oeoe  mterast  and  instruct  "  Alcyone  "  and  other 
ifadenti  like  him,  I  wiU  woA  out,  firrt,  the  sun's 
■Msa  disluoe  from  his  parallax  as  giTen,  and  next, 
noa  the  ciTea  distance  deduce  his  paraUax.  Of 
QOUMfto  oDtaiB  the  sun's  mean  distance,  we  eay — 
••  rin.  pamllax  :  earth's  equatorial  radius  : :  1 : 
na's  mean  distance.  In  other  words,  we  diTide 
ttaesrth's  equatorial  radius  in  mOes  by  the  sin.  of 
ft;  solar  parallax.  With  Clarke's  spheroid  of 
U78  the  equatorial  semidiameter  of  the  earth 
«  3963*296  miles,  of  whish  the  log.  is  3*5980565. 
^  log.  rin.  of  8-800^  is  5-6300576 ;  taking  the 
■tter  log,  from  the  former,  thus: 

3-5980565 
5-6300576 


get  7-9679989  the  tog.  of  92,896,400, 
sad  eeriainly  net  of  92,043,074  nSles.  But  in  the 
Jttt  place,  let  us  assume  that  this  distance  of 
98,043,074  miles  is  conect.  The  log.  of  tiiis  ia 
7W9911 ;  so  we  say- 
tog,  of  earth's  equatorial  radius  3-5980565 
liOg.  of  sun's  mean  distance         7*963991 1 


of  8-88159". 


5-6340654,  which 
Utrum  horum  mavis 


■lbs  log.  si 
Script, 

lb,  Olapham's  letter  (32958)  on  p.  349  is  well 
liQith  the  attention  of  the  student.  Notably  may 
tti  iwBs^  about  good  and  bad— or,  what  is  nearly 
tts  BUM  thing,  dear  and  cheap— telescopes  be  laid 
«  ^Mit.  His  Oheralier  hand  telescope,  by  the 
*Jf»  BtQst  be  a  meet  admirable  specimen  of  optical 
mtoenaMe  Caasini's  division  in  Saturn's  rmg  to 
y|™psad  with  it.  The  point  in  your  conespond- 
ys  ymnnioation,  however,  to  which  I  would 
pnitty  t9im  is  one  touched  upon  farther  on  by 
g»Hirtatt  Sadler  (in  letter  32964)  on  p.  350.  I 
■*^lM  use  of  a  portion  only  of  a  large  object- 


fdass.  It  is  perfectly  unfair  to  the  objeot-i^buB  of 
the  finest  telescope  of  small  aperture  to  compare  its 
performaace  with  that  of  the  middle  of 


oUective  stopped  down  to  the  same  diametsr. 
diffi 


a  Isrgc 

r.    The 

eNuoe  between  the  perfdrmance  of  central  9ia. 
of  mr  own  object-g^ass  and  the  entire  apvtore  of  a 

3fai.  I  possets,  mounted  on  a  pQlar-and-claw  stand, 
is  very  striking  indeed. 
There  can  be  no  doubt  that  the  mode  of  rifiing 


adopted  in  the  aaodem  service  guns  has  the  ten- 
dency to  cause  drift,  to  whidi  your  correspondent 
"J.  B.  C."  refers  hi  his  letter  (32909)  on  p.  351 ; 
but  that  the  earth's  rotation  does,  at  long  ranges, 
exercise  an  appreciable  influence  on  proJecSles  i&ed 
north  or  south  is  admitted  and  commented  on  by 
Qeneral  Owen  himself  in  one  of  the  most  familiar 


of  the  Woolwich  textbooks,  his  "Principles  and 
Piaotioe  of  Modem  Artilleiy."    Mine  is  the  second 


edition,  and  if  "J.  B.  Q.^'  possesses  it.  I  would 
refer  hmi  to  pp.  231  st  tig,  in  ccrrobonwon  of  my 
■sserfion.  At  the  bottom  of  p.  233,  in  a  foot-noto. 
General  (he  was  then  Iiieut.-Col.)  Owen  says, 
"  lient.  W.  F.  Richardson,  B.E.,  in  a  paper  on  the 
*  Deviation  of  Projectfles  unconnected  witn  Bifling ' 
in  the  Froet4dmg$  of  the  £,A,  Inttituium,  p.  4M, 

S'ves  a  table  of  the  deviations  of  pcoiectiles  from 
m  Armstrong  100-pr.  L.  Thomas's  gun  and 
13in.  mortar  due  to  the  rotation  of  the  earth."  It 
may  well  be  that  at  long  ranges  the  deviation  of  the 
shot  from  the  earth's  rotation  would  be  masked  by 
such  disturbing  causes  as  (General  Owen  refers  to 
in  his  '*  Elementary  Lectures" ;  but  that  it  would 
be  destroyed  by  them  I  humbly  venture  to  doubt. 
Currents  of  air  would  assuxedly  be  as  operative  in 
diverting  the  drift  of  the  ball  derivea  from  the 
right-hand  rifling  of  the  gun.  MacUnlay's  book 
has  come  out  since  my  time.  I  think  that  tiiis,  m 
one  sense,  may  serve  also  as  a  reply  to  "Brux^ 
(letter  32971,  p.  352).  I  have  not  Qeneral  Boxer's 
book  to  refer  to,  so  am  unable  to  say  what  kind  of 
gun  he  was  speaking  of.  Of  course,  it  may  be  that 
he  merdy  gives  the  theoretical  deflection  of  the  shot, 
as  he  does  not  state  that  his  deduction  is  the  result 
of  any  expraiment. 

"Cf.H.  T."  Getter  32984,  p.  353)  will  find  an 
engraving  and  description  of  the  so-called  '*  Bial " 
at  Delht  in  part  I.  of  Proctor's  "  Old  and  New 
Astronomy." 

Should  Mr.  Smith  (reply  75731,  p.  354)  have 
acceas  to  the  back  volnmea  of  the  '*  E.  M."  in  any 
library  in  Saginaw,  and  will  turn  to  p.  394  of  your 
2nd  volume,  he  will  find  Mr.  Hopkinson's  con- 
trivance (really  invented  by  your  old  correspondent 
Mr.  Philip  Yallance)  described  in  detail;  the  only 
difference  being  that  while, Mr.  H.  uses  an  india- 
rubber  bag,  Mr.  Yallance  employed  a  bladder. 

Following  a  Scottish  practice,  I  would  answer 
one  query  (76062,  p.  358)  by  asking  *<  Kinetic" 
another.  Is  it  a  fact  that  a  projecwe  shot  up  a 
oonaiderable  distance  into  the  air  will  not  return  to 
the  same  spot,  owiny  to  the  rotation  of  the  earth  ? 
And,  if  so,  whv  so  ?  I  assume  that  by  '*  shot  up  " 
being  projected  vertically  is  meant. 

**  AslTOAomo  '*  (query  76067,  p.  358)  will  find  60 
a  vexy  suitable  power  for  bbservmg  tiie  sun  with  his 
3in.  telescope.  He  may  use  doubb  that  amplifica- 
tion, 120,  on  the  moouj  and  even  a  higher  power 
still  on  a  very  fine  night;  120,  too,  he  wul  find  very 
suiteUe  for  Jupiter.  He  can  employ  Ids  180  power 
on  his  star  of  the  first  magnitude.  It  will  sJso  do 
well  for  Saturn.  I  am,  of  course,  anmiming  that  his 
object-^ass  is  a  first-dass  one. 

If  "Hortus"  Qetter  33001.  p.  375)  wiU  refer  to 
the  letter  which  he  critidseo,  he  will  find  that  what 
I  aaid  about  the  atmospheric  conditions  in  Madras 
and  Texas  was  this:  '*  M'ow^  it  is  impossible  to  con- 
ceive that  atmospheric  conditiona  diner  in  America 
and  in  India  to  an  extent  which  wiU  anfficeto 


that  the  <*ndiatfag  streaks  . 
enormous  fissures  which  remited  from  thai 
volcanic,  or  perhaps  tidal,  catastrophe ;  and  that 
theae  fiasurea  were  filled  up  with  mateilal  fR»n  tiie 
interior  in  a  ipolten  condition,  having,  and  con- 
tinuing to  have,  a  different  reflective  capacKI^  from 
tiie  surrounding  surface." 

A  Fallow  of  the  Boyal  AstroBomioal  Eeoiaty. 


8TAB  •  TE8t8  —  OYBBTAZED    BBAUT— 
0B8BBVIEra  ORAIB. 

[33009.1--MB.  0.  H.  Fbibt  (32963)  ou^  to 
find  no  duficalty  with  either  Poburis  or  the  wnzth 
star  in  the  Trapetiun  of  Orion  with  his  2]  o.g. 

Too  much  alccholio  drink  wHl  do  his  caee  no 
good,  nor  is  there'need  to  put  away  his  instrument  so 
long  as  ito  use  is  not  made  a  toil  instead,  of  a 
pleasure.  If  he  will  write  me,  I  will  give  him  my 
own  sad  eighteen  months'  experience  and  results. 

I  have  used  two  or  three  kmds  of  observing  seate 
during  the  last  twelve  years,  and  now  use  a  Ikpht 
step-ladder.  I  have  a  looee  boezd  about  1&. 
square,  near  the  edge  of  iHdoh  are  fastened  two 
fiat  strips  of  iron  bent  so  as  to  dip  on  the  back  edge 
of  one  of  the  steps.  Tlus  fbpans  a  oomforteble  w&Sl 
I  have  two  othisr  boards^  2in.  and  lin.  thick,  to 
raise  the  observer  aa  required.  I  get  a  firm  com- 
fortable seat  in  this  way,  available  under  any 
position. 

Austwick,  Lancaster.  T.  B.  Olapham. 


DBVIATIOH  IN 
JB0TILB8,  AETD 


OF  FBO- 
OF 


BOTATIOH 


[33010.1— "F.B.A.S."  (letter  32925,  p.  307,  and 
letter  32957.  p.  349)  and  Walter  Her&rt  (letter 
32970,  p.  351)  only  assume  the  projectile  to  be  fired 
north  or  south,  and  their  explanation  of  ite  devia- 
tirai  to  the  right  when  fired  in  theee  directions  seem 


plausible  enough ;  but  the  letter  by  "  N.S.W.  Be- 
serve  Bifieman,"  quoted  \xj  "  F.B.A.S." 


»» 


and  still  mora  the  letter  of    **J.  B. 


at  p.  307, 
C."  (letter 


32969,  p.  351),  quite  upsets  this  theory ;  for  while 


« 


explain  this  discropanoy  "  ;  assuredly  not  that  they 
did  not  differ  at  sJl.  If  "Hortus's"  letter  means 
anything,  it  can  only  signi^r  that  while  **  mcistun- 
laosn  douds  "  wero  fioating  over  Texas,  they  wero 
absdutdy  absent  in  Madras ;  but  if  my  memory  is 
not  mora  than  usually  in  fault,  the  dynamite  experi- 
mento  were  carried  on  in  the  former  locality,  as  in 


of  water,  I  would  assuredljr  not  attempt  to  dissuade 
him  from  exploding  dynamite  over  his  garden. 

**  Zebra"  (query  76130,  p.  381)  may  consult 
YoL  III.  of  Hoftsapffd's  '*  Turning  and  Medianical 
Manq>ulatioa,"  diap.  33,  pp.  1257  tf^  eeq. ;  "  Ama- 
teur Handicraft"  (published  by  Kent  and  Co., 
London)  ;  Sir  John  Herschd  on  ^*  The  Tdeaoope '' 
(A.  and  C.  Black) ;  and  the  back  vdumes  of^the 
EvoLiSK  MflORAirzo,  paesim. 

Yet  another  antagonist  to  the  sdenographical 
hypotheaia  propounded  by  Mr.  Peal  baa  ariaen,  in 
the  person  of  the  Bev.  J(um  Bone,  F.B.A.S.,  who 
has  Dsen  reading  a  paper  on  Phyaical  Sdanography 
befonthe  Lancadiiro  PhOoaophical  Sodety.  Hb, 
Bone  will  have  none  of  Mr.  Peal'a  anow  ramparts, 
believing  that  the  featurea  of  lunar  acenery  are 
thoae  of  a  ^lobe  which  has  cooled  down  from  a 
molten  condition,  and  that  lava  pools  have  welled 
up  through  the  crust  and  kit  sdiaifled  banksroimd 
their  margina.  Conemiona  and  TVdio  he  looks 
upon  as  the  two  oloest  oratan  ia  ue  moon,  and 


»   P*    '  r  .     •  m.  w     ■ 

N.S.W.  Beserve  Bifieman"  says  nothing  as  to 
the  direction  of  firo,  "  J.  B.  C."  says  the  deviation 
or  "drift"  is  "invariably  to  the  rh{ht"— I  sup- 
pose, whether  fired  north,  south,  east,  or  west,  I 
cannot  see  how  the  rotation  of  the  earth  can  have 
anything  to  do  with  the  drift  when  fired  east  or 
west,  though  I  could  understand  it  being  greater 
when  fired  north  or  aouth ;  but  in  the  teble  of 
deflections  given  by  "J.  B.  C."  no  allowance  is 
made  on  that  account.  "  J.  B.  C.'s  "  stetement  as 
to  the  deviation  being  always  to  the  right  is  borne 
out  by  tiie  fact  that  some  tangent  scales  have  aa 
automatic  adjustment  for  this  lateral  deviation, 
whidi,  if  it  wen  oi4y  required  when  fired  north  or 
south,  would  as  often  be  wrong  as  risht.  "  J.B.  C." 
says  all  modem  rified  guns  give  the  projectile  a 
right-handed  rotetion,  from  which  I  mferthatif 
the  rifling  gave  the  projectile  a  left-handed  rote- 
tion, the  drift  .woula  be  to  the  left.  He  further 
says :  "  There  is  no  drift  in  the  flight  of  a  round 
shot."  If  ^e  rotetion  of  the  earth  had  anythins  to 
do  with  it,  thero  diould  have  been  the  same  drift. 

If,  then,  the  cause  of  the  deviation  is  not  to  be 
found  in  the  rotetion  of  the  earth,  the  reason  must 
be  looked  for  elsewhero.  I  have  an  exdanation  to 
offer  whidi  I  have  not  seen  before,  an^  whidi,  if 
sound,  may  perhaps  account  for  the  right-hand 
drift  of  a  pro jectile  with  a  rig^t-handed  rotetion, 
and  a  drift  to  the  left  of  a  projectile  with  left- 
hand  rotetion,  and  no  drift  with  a  shot  having  no 
rotetion. 

Taking  the  case  of  a  projectile  with  a  right- 
handed  rotetion :  as  the  air  in  contact  with  the 
bottom,  or  that  side  of  the  projectile  nearest  the 
earth,  u  alightiy  men  denae  than  at  the  highest 
part,  it  would  seem  that  there  would  be  somewhat 
greater  friotiaii  on  the  bottom,  so  that  the  projectile 
would  have  tendency  to  roll  to  the  right    Suppose 
that  the  projectile  in  ito  flight  could  skim  along  in 
contact  with  the  surface  of  a  smooth  dieet  of 
water,  the  water  being  much  denser  and  less  mobile 
and  elastic  than  the  air  surrounding^  the  upper 
portion  of  the  projectile,  I  think  the  dnft  would  be 
mudi  greater.    In  this  case  the  front  of  an  eton- 
gated  projectile  would  probably  chum  the  water 
up  and  deiarthe  way  for  the  hinder  part,  so  that 
the  front  of  the  projectile  wonld  have  moro  devia- 
tion imparted  to  ft  than  the  hinder  part;   the 
deviatton  would  become   greater  the  farther  it 
went,  tin,  if  thero  was  "go"  enough  in  the  pro- 
jectile, it  would  proceed  in  a  drde  or  perhm  a 
spiraL    It  would  probably  be  the  same  in  a  less 
degree  when  goinglhrougn  air  only.    This  mav  be 
the  explanation  of  the  fact  that,  in  the  teble  ^vea 
by  "  J.  B.  C,"  the  differance  of  deflection  to  be 
given  increases  on  6'  in  the  1,000  yards  from  2,500 
to  3,500  yards,  whereas  it  increases  6'  in  the  suc- 
ceeding 500  yards.    And  if  ,  in  ite  flight,  the  pro- 
jectile coula  slide  along  in  contact  with,  say,  aa 
asphalte  or  inamiln"*«ft^  surface,  the  drift  would 
be  enormous. 

In  theee  cases  the  projectfle  would  want  te  roll 
over  to  the  right ;  but  if  it  had  a  left-hand  rote- 
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EtTCFUBH  MBQHAlflO  AND  WORtD  OV 


:   No.  1896. 


Bio.  M,  ISIl. 


Ilooft  woold  Uaa  to  voQ  to  tho  left,  aad  fo  gN« 
drift  to  Am  Uft,  tad  ia  •  rottod  tbot,  as  thm  it 
yj^gOiid  to  te  ao  rotatioo,  tben  would  be  no 
drift* 
I  am  fora  ft  noft  1w  Tcry  aaaorfag  to  othar 
who.  Ilka  mjitlf,  hava  aot  nad  an  aduca- 
rood  tfaa  noft  avmaotuT  kind,  to  ooma 
ittMaKka  thoM  of  '« Bnur/*  and  F.  Tvbjr 
la  laat  TolBaM.  Soialf.  if  niab  pawns  imdentaiid 
^"f"***  toAdaBtlj  will  to  nad  tba  eoirwpondanee 
fa  fta  **BJL"  and  anatrar  tbarato,  tliar  aould  do 
io  la  UnifiA ;  and  if  tbay  eonld  aoty  it  would  ba 
wmdk  Urn  taoabla  (la  tha  aggraata)  te  tbam  to 
baira  it  tiaiMJatad  bifoaa  mdag,  as  what  oaa 
aoald  do  IJksa  wmj  taka  hundxads  to  do  aftar  it  ia 
Bifatad.  aa  I  pfasooM  tiwxa  ara  a  SDod  mao J  raadari 
al  tha '^  2.1L"  who  oalr  know  iagUdi* 

An  wa  to  aadatitand,  from  whai  '* Bruz*'  mjs, 
that  tha  IfaitiBl-HMxj  rifla  glTSs  tfaa  psoiaotllaa 
laft*haad  xotatio&C— ia.t  oontraxT  to  tha  nUa  giTeD 
hf  ''jr.  B.  C/'-^baoansa.  if  that  is  so.  aij  tbeorv 
wfU  aot  hold  watar,  as  tha  riflaasedby ''N^.W. 
Bsstrra  BiisBBan'^  is  glTsa  as  tha  ^'Uartaai." 
jisathay  both  tba  sSBsf  Wbatharthlsissoornot 
would  laaka  so  diffsraoca  In  its  oonaactioii  with  tba 
latatiaii  of  tha  sairth. 
Dao.  15.  ^afiiotliaa. 


PBOJSOTILXB  A2n>  THS  BOTATION 
OV  THB  2ABTH. 

ar 33en.]-MB.  Waxb,  in  bis  letter  (Xo.  33006),  is 
atta  wrong  in  supposing,  as  ba  apparently  does, 
bat  X  disbeUaya  in  the  earth's  rotation  causing  a 
defleotion  of  a  projeotila  from  tha  plana  of  the 
trajectory.  No  one  who  has  studied  a  work  on 
dynaanics  can  question  that  it  does  so.  In  my  letter 
^0.  32969)  I  merely  quoted  a  passage  from  (general 
Owen's  lectures,  m  wbicb  the  author,  without 
dealing  that  sucn  deflection  exists,  ipeaks  of  it  as 
bainff  iasignlflcaat  in  ordinary  ranaes.  As  I  under- 
slaaa  it,  supposing  the  length  ox  range  constant, 
the  amount  of  defleotion  due  to  the  earth's  rotation 
Is  measured  by  the  tangential  velocity  of  tha  two 
ends  of  the  range.  In  the  neighbourhood  of  the 
Mia  it  would,  therefore,  be  much  more  appreciable 
ttan  near  the  equator. 
Oharing.  J.  B.  O. 

THB  FBBIPHBBT  07  AN  BLLXPSB. 

[33012.]— Poxm  gentlemen  have  given  formulra 
for  ascertaining  the  periphery  of  an  ellipse,  and  I 
wish  to  ask  them  to  test  their  fonnulce  as  follows : 
If  wa  call  the  major  axis  a,  and  the  minor  aads  b^ 
thsn  in  an  ellipse  with  least  possible  eccentricity 
the  two  fod  will  be  infinitely  near  together,  and  b 
will  ba  also  inflnitely  near  tne  same  bngtii  as  a~ 
that  iS|  it  will  equal  0,  and  tha  ellipse  is  then  a 
drola.  With  the  grestest  possible  eccentricity  the 
two  fod  will  be  ixmnitelv  near  the  two  extremities 
or  tha  major  axis,  and  9  will  ba  inflnitely  small— 
that  is,  it  will  Taaish,  and  the  ellipse  becomes  two 
straight  lines  inflnitelT  dose  together.  The  peri- 
meter u  this  ease  Is  eriaantljr  twice  a— that  is.  double 
tha  HiaJor  axis.  How  will  the  given  <  formula) 
answer  m  this  case  F  It  is  evident  no  formula  is 
worth  use  that  will  not  apply  to  every  case,  from  a 
straight  Una  to  a  drde. 

I  use  an  empirical  rule  I  have  never  seen  steted, 
which,  although  not  absolutely  exact,  is  far  more 
so  than  dther  of  the  four  propoeed,  and  [much 
simpler.  It  is  that  the  perimeter  •  ir  &  +  2  (a~3). 
Please  note  I  do  not  daim  accuracy  for  my  formula, 
but  simply  that  it  is  nearer  than  those  proposed,  ana 
wHl  apply  to  every  case.  Applied  to  a  drde,  it 
baoomee  a-  ^,  and  to  an  infinitely  narrow  eUipse  b 
vanishes,  and  perimeter  is  2  a. 

Bdwin  Eolmaa. 

OYBBTAZBD  BBA2N. 

133013.]— WfiXK  a  young  racehorse  is  taken  in 
fXom  grass  and  put  upon  dxy  food  and  corn,  ti^en 
the  amount,  extent,  duration,  and  severi^  of  ex- 
erdsa.  at  first  virtuallv  nominal,  is  graduated  in 
accord  with  the  animal's  slowly-increased  gain  of 
vigour  and  endurance.  Kow,  cannot  the  querist 
take  his  hint  from  this? 

Alcohol,  treacherous  both  as  a  friend  and  as  a 
stimulus,  is,  to  him,  in  fact^  a  ta  the  jockey's  whip. 

AU  the  beet  authors  ta  rt  the  recuperative 
rationale  of  homax>pathy's  medidnal  treatment  in 
disease  and  In  malaise,  agree  in  regarding  ite  oor- 


rectly  choeen  medicines  as  being  stimulante  just 
sui&cient  for  enabUng  the  ris  mtduatrix natur<r  to 
readjust  tha  disturbed  equilibrium.  Beyond  that, 
then,  all  drug  action  becomes  a  more  or  lees  per- 
turbing forea  or  dwam^* 

The  querist  (letter  3*2963)  would  probably  bless 
the  day  which  led  to  it,  if  he  were  to  study  in  ite 
literature  and  bv  bis  own  peisonal  experiment, 
what  homawpatny  can  do  towards  the  readjust- 
ment of  his  lost  equilibrium.  At  least,  sndi  led  to 
tha  such- like  enthusiasm  of  the  founder  of  the  great 
dlk  houa»>  LeaTs,  St>,  Old  Change,  London.  Mr. 
jbaal  having,  somewhere  about  oO  years  ago,  main- 

^Hjad  far  some  time  the  fxnt  (I  believe)  honiA^. 

IPIklLD.  as  a  rssideut  in  the  great  Metropolis, 


Ifaa  lata  Dr.  Cotie.  than  inslitatod  Oa  eaigiiial 
HooMBopatfaie  Hfleattal  in  Haaofar-avnaxa. 

Mr.  Leaf  s  daadi  took  place  at  tha  aga  of  85,  in 
1874.  A  Lyons  silk  Bsasnfaetnxer  fiiat  poiatad  out 
to  Mr.  Leaf,  then  in  a  ecmawhat  similar  fix  to 
O.  H.  Fridy,  what  eoxativa  benafUa  henu^ rely 
OB  from  that  mathnd  of  tfaaxapaosiB,  La.,  Hahne- 
flsaan's.  and  whose  literatare  is  Bowavailabla  to  alL 
^BeUadannm  3,  Cmlearea  3,  doxtag  fixst  week; 
yux  Vomica  3,  Sulphur  3,  daxing  seoood  weak ; 
*Fho9phorus  amoTpM&u$  10,  Chma  3,  during  third 
week;  *Ar$micum  6  (after  meals),  Brfoma  3 
(morning  and  night)  for  fouxth  week— would  be  a 
probably  snitabte  eooxae.  Bat,  as  naaal,  tfaa  quarist 
would  no  doubt  ba  In  too  gxaat  a  hnxry  to  get 
stsoiM^,  &c.,  antfl  expaxisnoe,  deaily  eooagh 
boo^,  had  told  lum,  d  Is  tha  laoehorsa  trahier, 
that  time  Is  a  tine  qui  non.  Therefore  a  weak*e 
fiM -treatment  between  each  conseoativa  week  is 
advised.  The  astaxisk  indieatee  thoee  aeting  duefly 
on  the  bialn.  Tha  Lydnay  Diapanaer. 


1. 


BXIBVBYIBO. 

[33014.]— Thbsb  is  another  UtUe  subject  which  I 
th£uk  would  make  tha  **  E.  M."  additiooaUy  useful 
when  you  have  an  opportunity  of  introducing  it, 
and  that  is  turveying  wtth  a  prismatic  eompatt.  I 
don't  know  any  way  of  enjoymg  a  stroll  out  in  the 
country  so  weU  as  taking  a  maoietic  compass  and  a 
few  sheete  of  foolscap,  and  making  a  map  of  your 
route  out  and  home.  It  can  be  dona  on  foot,  on  a 
trioyde,  or  on  horseback,  or  from  a  carriage.  I 
did  mach  of  it  in  South  Aimerich  on  horseback.  It 
ii  excellent  training  for  judging  distance.  All 
trit^de  men  and  volunteers  ought  to  learn  it,  and 
thoee  who  go  abroad,  or  are  abroad,  in  parte  where 
there  are  no  maps  of  the  countxy,  would  find  it  not 
only  a  pleasing  and  useful,  but  a  valuable  acquire- 
ment. If  you  are  near  a  ubraxy  which  contains  a 
copy  of  Col.  Thompeon's  ''Histoxy  of  the  Para- 
guayan War  with  the  Brazilians,  18G4  to  1870," 
published  by  Longmans,  you  will  find  a  number  of 
very  good  maps  at  the  end ;  all,  except  one,  were 
done  by  prismatic  compass,  in  which  I  assiited. 
Thexe  are  also  some  notes  explaining  how  tbe 
surveys  were  conducted. 

The  best  artide  I  have  yet  seen,  however,  is  one 
in  the  Naval  and  Military  Magazine^  New  Series, 
Vol.  v.  Nov.  19.  1890,  published  by  Allen,  13, 
Waterloo-place,  S.W.,  p.  411  to  420  (by  Capt.  W. 
Yemer).  I  see  priimatic  compasses  aavertued  in 
your  paper  sometimes  for  16b.  Oood  ones,  new, 
with  all  latest  improvemente  for  vertical  angles, 
&c.,  can  be  bought  for  less  than  SOs.,  with  dmgs, 
&c.  0.  H.  T. 


OALOT7IiATION8  OONOBBNIira  THE 

liBNS— (CoatiauMO* 

[3301^.]— TH2SBX  are  several  methods  for  finding 
the  magnifying  power  of  a  convex  lens  by  experi- 
qient,  but  the  use  of  a  certain  amount  of  apparatus 
is  necessary.  One  method  in,  primarily,  to  focus 
the  lens  on  a  divided  scale,  and  look  at  the  image 
with  one  eye.  while,  with  the  other,  looking  at  a 
similarly  divided  scsle  placed  at  the  distance  of 
distinct  vision.  A  certain  number  of  the  msgnified 
divisions  chosen  upon,  will  appear  capable  of  con- 
taining a  certain  larger  number  of  the  divisions  as 
ordinarily  seen. 

If  a  M  the  number  of  tha  former  divisions,  and 

b  the  latter,  then  of  course  magnification  *  —  . 

Perhaps,  also,  two  experimental  naethods  of 
finding  local  lengths  of  lenses,  which  may  ba  seen 
in  the  textbooks,  are  worth  xapeatiag.  In  the  ease 
of  a  convex  lens,  suppose  tha  lana  to  be  placed  at  a 
oevtain  distanoe  from  a  amall  blight  object,  and  a 
distinct  image  thereof  to  be  thrown  on  a  screen  at 
the  onpodto  side  of  the  lens  j  then  if  sueh  lens  be 
moved  along  ite  axis,  there  will  be  found  one  other 
pontion  in  which  a  eeoond  image,  and  of  different 
siae,  will  be  distinctly  seen  on  the  screen. 

Now.  if  the  distance  moved  by  the  lens  from  ite 
oxiginai  position  m  x,  and  I  m  distance  between 

screen  and  object,   then  focal  length  ■  - — -f. 

4» 

approximatdy. 

In  the  case  of  a  concave  lens,  suppose  we  have 
the  f  oUowina  order  of  thin^ :  first  a  source  of  light, 
then  a  diaphragm,  In  which  are  out  two  parallel 
elite  (one  on  each  ride  of  a  common  axis),  then 
dose  to  this  di«phragm  the  lens,  and  lastly  a  screen. 
There  will  be  thrown  on  the  screen  two  bright 
patchee,  due  to  the  light  from  the  elite  afore- 
mentioned, but  thev  will  now  be  wider  apart. 

If  a  «  distance  between  lens  and  screen,  b  the 
distenee  between  the  eentree  of  the  bright  patches, 
and  e  that  between  the  elite  in  the  diapnxagm,  than 
we  can  appxozimatdy  find  focal  length  from 

y  -r  a  'b' 

Tbe  drawback  of  this  last  method  ia  that  the 
patohee  are  vexy  utdlstiDct.  Although  in  ordinaiy 
cases  the  theoretical  lent,  mantioDad  in  my  last,  is 
assumed  for  rays  that  are  not  very  obliqoe,  a  lens  ^ 


bgenendlynndsnlaodtQbe  csmpomdol^bflQal 
or  Bhencal  and  plana  smfsees. 

Negtecting  tbicHM— ,  if  radius  of  surfsos  osKHk 
obiaet  »  r,  and  tha  other  —  »,  and  n  s  rdndhs 
indaxol  the  material  oompoang  tha  leas,  khaifo 
oaatxalxaya 

(staadaxd  equation),  r  and  e  being  Babjesttpsttivs. 
tion  in  sign,  in  similar  msnnar  to  d  snd  D. 

-  is  eaOad  tha^trrr  of  tha  tens. 

SuTOoee  in  a  donUe-oonvex  lens  mads  of  iSm 
r  •  10",  s  -  12",  D  a  23^  and  ;i  •  I  sadws 
wanted  d,  then  from  the  f oxmula 

1-  L  -1/-  i  -  i\ 

a       j:>s       2\      iu        \2  J 

,\  d  m  -~  20*75',  and  is  therefore  that  much  oi 
opposite  side  of  lens  to  the  object. 

Again,  let  r  »  8",  *  =  12",  /*  •  1-S40  for  Ite 
convex  lens,  and  we  want  the  foeel  lea^ 

^-(1-640 -l)(-|-f\ 

.-./«  -7-5". 

A  pUne  surface  is  supposed  tobe  of  infintftendui 
in  tha  above  calculations.  A.  Qadd. 

iTobe  emtimud.) 

r330I6.]— Mb.   Gasd's    letter    on  thii  tabjeet 
(32968,  p.  851)  will  prove  very' interesting  to  tte  , 
many  readers  of  the  **  £.  M.''    I  hope,  howsra, 
and  so  do  othexs,  that  ha  is  going  to  tell  ui  how  to 

Et  the  curves  for  lenses  for  the  home-osdi 
itexns.  How  many  readers  of  the  **  E.  M/*  hn 
made  an  opticsl  lantern,  all  bat  the  opticsl^sjiteni'i: 
It  is  very  degrading  to  me,  after  having  medsaa 
optical  instrument  all  but  the  lenses,  to  nsTs  to  |o 
to  a  manufacturer  for  these,  wbidbu  after  sll,  fom 
the  moet  important  part,  llay  I  ask  Kr.  Gsdd,  oo 
behalf  of  many  readers,  while  he  is  on  the  lubjeet 
to  give  us  a  completely  worked-out  exsnnlt  of; 
say,  an  optical  system  for  a  lantern  coniiitiae  ol 
4in.  compound  condensers  for  limeUght,  ud  6m. 
focus  double  combination  achromatic  objecfire? 
Mr.  Gadd  lb  quite  capabte  of  thus  helping  the  vuaj 
who  would  like  at  least  to  know  how  to  dsdgn  thor 
own  lenses,  and  by  so  doing  will  confer  a  grttt  boon 
on  the  many  amateur  workers  and  reaoers  of  tte 
"  E.  H.,"  induding—     Athanaslua  Klrcher. 

HOW  LONDON    COXXIiB    BB    CLBABU) 
FBOM  SOtf  K  OF  ITS  DI8OOXFO&I0. 

[33017J-TBB  fearfully  poUnted  stete  of  Qa 
Tnameeniver,  after  over  ton  miltiiTB  ei  money  hy 
been  spent  in  txying  to  purify  it,  ia  etiU  perplexfag 
all  thoughtful  dtizois ;  also  London's  smoky,  faggf 
stete  of  ahr,  and  unsatiafaetory  supply  (tfwsttr. 
Much  has  been  said  and  written  on  theee  sidMa 
subjecto,  but  no  truly  safe  and  uafaiUng  mj  d 
attaixdng  the  desired  stete  of  tha  river,  air,  sod 
water  has  ever  been  diseovered. 

I  beg  humbly  to  suggest  tha  adoption  of  onsvtj 
^indicated  br  our  Alaiiffhty  Creator's  axtsage* 
meat— put  beloians  for  attaining  ail  thees  objs^ 

Inasmuch  aa  tha  tide  aibtaina  an  aivacage  of  sbost 
38ft  in  the  Bristol  Ghanael,  o^  about  18ft  si 
London  Bridge,  by  deeoening  tha  Thames  to  ms 


levd,  through  its  most  eOgiUe  hrannh 
and  on  to  the  Bxisid  Ohsanal,  and  salf-aetiagisDd- 
gatsa  erected,  to  open  by  the  xidng  tide  and  doai 
when  the  ebo  began,  by  this  nMana  a  eongaaooi 
flow  of  about  lOfL  in  depth  of  tha  Atlaatio  watar 
(over  high  water  at  the  Kore)  would  eater  fin 
German  Ocean  if  tha  inflow  at  mreoaiTing  sndsad 
the  Channd  oonveyins  it  to  London  Bridge  sr» 
greater  than  the  onmow  at  the  mouth  of  fitt 
Thamee,  as  the  water  would  flow  oontinaonaly 
through  at  the  tidal  speed  of  about  six  mOss  pa 
hour,  all  sedimental  matter  lightar  than  wats 
would  be  canisd  on  to  tha  Gtermaa  Ooean  within  th« 
twaaty-f oar  hcnoa,  and  sand,  mud,  &c.,  csoMd 
cnwanL  scouring  out  tfaa  bed  of  tha  river  coo- 
tinuousqr.  And  the  smokdees  Welsh  ooalcaxxJsd  on 
the  tide  cheaply  to  all  the  towns,  tha  present  taekf 
atmosphere  would  be  dona  away  with :  also  sll  ths 
springy  down  to  the  eea  levd  would  be  laid  opea  ca 
each  side,  and  oonv^yedby  cenals  or  Tnpee  to  supply 
superior  blended  spnng  water  to  all  the  inhafaitsnta 

The  continual  flow  down  the  Thamee  will  pievent 
the  fogs  from  running  up  the  up-tide,  bdng  steyed 
by  the  more  rapid  runninff  outflow  of  dear  Atlsatio 
wate^  with  dwals  of  flsa  from  sea  to  ssa,  with 
abundanaa  of  crambs  fxmn  eveiy  taUa  to  ised 
them. 

Much  of  tfaa  diipping  caxxying  goods  would  dii - 
charge  at  the  wharvee  whaxa  the  xailways  eroded, 
to  be  caxried  to  their  intend  deetinaliQn ;  also  tbs 
beds  of  building  materials  found  asada  avaftUe  lor 
use  throughout  tha  valley  by  thadieBp  tidsl  osn- 
veyanoe;  also  a  Isir  eopply  ol  faaaltfa-grnn^esaair 
throughout.  Bfliar  Lovai. 

IS,  KavensboumMvad,  Catferd,  lAiden,  AJL 
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HOW  TO  KAKS  A  YIOLIN. 

[33018.]^!  wzxA  now  Uke  up  Mr.  Piokerinff'i 
— »tio&S|  &c.,  in  Older,  and  leaTe  the  imrairtial 


Nider  to  judge,  how  far  he  hM  uuwered  mj  letter, 
to  what  extant  he  hu  defended  himaelf ;  ana 
whfltoer,  in  attempting  to  do  ao,  he  has  kept  hinuelf 
frteiiooi  enor. 

Fint,  Ur.  Pidtering  accoaee  me  of  *'animafl." 
Ihave no  more  animoa  towarda him  than  Macaolay 
M  towarda  James  Montgomeir.  Mr.  Piokering 
Bact  aaramee  that  I  hare  got  ahghtlj  mixed  aa  re- 
gu^  the  appUoability  of  the  word  "  oontouz  "  in 
letoanoe  to  outline.  la  he  quite  sure  that  it  ia  not 
«<he*'  who  ia  "  alishUy  mixed  "  P 

I  hare  alwaya  been  under  the  impreaaion  that 
eontoor  rimnly  meant  *<  drouit,"  *<  ouUine."  "  that 
which  bounoa  a  fignze  or  aniiaoe.*'  If  tnia  ia  not 
ID,  than  it  ia  not  a  queation  of  being  **Blightl7 
fflixad,"  but  abaolute  ignorance  on  my  nut. 

Naxt,  Mr.  Pickering  ohargea  me  with  unfaimeoa 
b  xaferrittg  to  Fig.  16,  p.  63.  Now,  I  diatinotly 
lafcned  to  hia  oorreoted  Fig.  on  p.  108,  when  I 


to  draw  attention  aa  to  how  miaerablyhe 

had  failed  to  oonver  a  correct  idea  aa  to  what  the 
^'ganeral  oontonr''  of  a  TioUn  ahould  be,  and  I 
aeFf  caanally  alluded  to  Fig.  16  in  agreeing  with 
Inin. 

Then  Mr.  Pickering  does  a  little  of  what  looka 
fuj  like  nanderiiig  to  the  readers  of  the  "  E.  M." 
Heiays  ttiat  it  ia  no  compliment  on  my  part  to 
aaome  that  they  do  not  know  the  use  of  templets. 

Doubtleea  moat  mechanics  know  the  uae  -  of 
templets,  and  certainly  every  akilled  mechanic 
knowB  how  to  work  to  the  templeta  used  in  hia 
particalar  line,  and,  perhapa,  some  others;  but 
aunly  I  do  not  impugn  the  intelligence  of  the 
nsdon  of  the  Bhglibh  MxoHAinc  generally  when 
I  offer  to  give  some  inatructiona  to  amateurs  how 
Id  make  and  how  to  work  to  templets  used  in  yiolin 
OOoMmction.  Then,  again,  Mr.  Piokering  says  I 
amit  not  gause  their  intelligenoe  by  my  own 
Amdaid— another  dash  of  what  looks  luce  pander- 
bM,  I  maintain  that  there  ia  not  a  wora  in  my 
liUar  that  the  least  intelligent  among  the  readera 
of  the  Enolish   Mkohawic  could  construe  into 


tta  readers*  intelligence  too  highly  when  he  thought 
iCaeoeaniy  to  enter  into  detoSa  about  the  ahadow 
oa  the  wall  busineaa.  Let  me  point  out  why  all  thia 
sooaBiiae  about  intelligence  haa  been  indulged  in. 

I  laid  in  my  letter  of  Not.  13  that "  Mr.  Picker, 
isg  was  leading  hia  readers  along  the  most  difficult 
p^  possible  m  advising  them  to  oonstmct  a  violin 
without  a  mould,"  and  I  maintain  that  hewaa  aa 
QBjQst  and  unfaithful  towarda  the  amateur  fiddle- 
naksr,  aa  an  architect  would  be  were  he  to  adviae 
shidlder  to  erect  a  church  without  the  use  of  a 
pbmb-bob  or  level. 

Ur.  Pickering  says  that  it  would  appear  "  that 
IhsTe  lead  that  which  I  have  been  *  crmdaing '  in 
a  nmewhat  superficial  manner,"  and  this  because  I 
didsot  recoffnise  in  that  improvised  tool.  Fig.  28, 
a  gouge.  JNow,  notwithsmiding  my  superficial 
NMing,  I  dare  aesert  here  that  mi,  Piokenng  has 
onlj  **  once  "  made  use  of  the  word  '^  gouge,"  and 
than  only  to  disapprove  of  its  use.  Seepage  o,  top  of 
tUxdooTuam.  And  yet,  after  I  have  sud  that  tlds 
^QShls  tool  is  new  absent  ficom  the  flddle- 
dsIbe's  bench,  Mr.  Piokering  averts  that  he  not 
mf  taUs  his  amateurs  how  to  make  gouges,  but 


AUIwiUsayisthls:  that  it  would  havw  been  far 
vwir  on  his  part  to  have  passed  my  letter  over  in 
I  wanos  than  stoojp  to  this  shuflliag  mode  of  pro* 
Mue,  which  wul  neithar  defend  him  nor  in  the 
■Shteit  degree  prove  that  my  aaaertiona  are  un- 
ttawanOde. 

Now  u  to  the  poaitiona  of  the //holes.  Mr. 
fwnqg  aaya  there  ia  no  particular  poaition  in 
mdi  to  place  them.  Xaay  that  these  is  at  least  an 
•Riroxmiate  one>  Let  any  amateur  try  aa  many 
^Utzi  as  he  can  lay  his  hands  upon  in  this  way, 
Vtt. :  Draw  a  line  through  the  imwr  notches  o<  the 
•^«fl«»«tright.angles  to  the  otntcal  line  or  join 
« tte  belly,  and  then  measuxw  the  distanee-from 
{"•h&e,  where  it  orosMB  the  join,  to  the  topor 
^o«m  of  the  beUy,  and  he  will  find  that  in  the 
^nty  of  cases  this  distance  wiU  be  identaoal; 
ttdl samtam  that  Mr.  Piokering,  iuanneh  as  he 
2**B^«a  tt  neoeasary  to  instruct  thaamatenm  how  to 
m«a  t  spokeahave»  should  at  least  have  given 
^  the  above-xaleiTed-to  distanoe  as  a  guide 
we  to  place  the  sound-holes,  which  is  ol  oon- 
"°«ai>lv  more  importance  than  spokaahaw  and 
US  aflUu)d  of  sharpening  them,  bo&  of  wfaiidk  may 
J^tdrantage  be  dispensed  with  In  ^  - 


Scnrutowhat  Mr.  Pidcemg  has  been  pleased 
J^ny  geometrical  method,  and  which  he  has 
2^5;dM  Umar  done  to  death,  I  will  say  Uttie 
rP«»t,  Mr,  Piokering  says  this  method  was 
^Mhbahedm  182S.  Be  is  not  q^ta  correct  in 
^'wit  was  fimt  pnbiished  in  17%.    I  wonder 

bIS  iv?^  ^ '^^^  *»•  *o  ^«*"»-    Does  he 
'"^  nat  the  amateur  should  latiier  indnlgein 


shadows  on  the  wall  than  use  a  method  which  will 
give  him  a  most  beautiful  and  delicate  outline— 
which  is,  by  the  way,  so  near  the  Stradivarius  out- 
line, that'll  requires  an  exnert  to  tell  the  differ- 
ence ?  I  am  surprised  that  Mr.  Piokering  does  not 
say  that  the  outline  of  the  violin  generally  has  been 
done  to  death,  and  add  hia  name  to  the  long  list  of 
those  who  have  tried  to  improve  upon  it,  and  have 
nuserably  failed. 

"All  practical  men,  sm  *Scio,'  select  the 
'hardest  wood  possible'  zor  soundposts."  Mr. 
Pickering  reminds  us  that  he  fortunately  possesses 
very  good  evesi^t.  It  must  indeed  be  very  re- 
markable if  he  oan  see  the  words  '  hardest  wood 
possible '  in  my  letter.  If  I  could  stoop  to  retalia- 
tion, I  would  caU  this  "  wilful  distortion";  but  no 
—I  choose  rather  to  think  that  Mr.  Pickering's 
eyes  have  deceived  him  for  once.  What  I  did  say 
was  "  the  straightest  and  closest  grain,  and  '  so 
hard '  as  to  have  a  tendency  to  ring  like  metal." 

''Possibly  'Soio'  wiU  respond  to  the  Editor's 
invitation,  and  send  his  geometrical  method." 
Yee,  I  most  certainly  do  intend  (with  the  Editor's 
permission)  to  send  not  only  "my  ^metrical 
method,  but  also  a  series  of  articles,  m  which  I 
will  endeavour  to  be  as  explicit  and  exhaustive  as 
possible,  so  far  as  violin  oonstruction,*and  all  con- 
nected uierewith,  is  conconed. 

I  believe  I  have  read  nearly  all  the  books  known 
on  the  subject,  and  I  venture  fearlessly  to  assert 
that  there  is  not  one  among  the  whole  number  of 
writers  which  I  have  read,  that  has  not  withheld  a 
good  deal  of  information  which  they  should  have 
^ven  for  the  guidance  of  those  whom  they  had 
mtended  to  guide. 

Mr.  Pickering  says  that,  in  writing  to  a  "  valued 
friend,"  he  lamented  that  his  articles  on  fiddle- 
making  had  caused  no  discussion,  and  that  that 
"valued  friend "  sugg^ested  that  the  articles  were 
too  concise  and  practical  to  admit  of  discussion, 
but  that  Mr.  Pickering  had  better  wait  till  he  got 
into  the  realms  of  "  tnaory  and  discovery." 

Mr.  Pickering  has  reached  the  realms  of  what  he 
calls  "  theory  and  discovery,"  which  might  be  more 
properly  termed  ' '  theory  and  destruction."  I  shall 
have  a  good  deal  to  say  about  this  so-called  ' '  theory 
and  discovery  "  at  the  proper  time ; — all  I  will  say 
now  is  that  Mr.  Pickering's  discoverv  was  practised 
more  than  a  hundred  years  ago,  to  the  irretrievable 
reparation  of  scores  of  valuable  violins  by  the  best 
makers,  and  by  charlatans,  who  got  well  paid 
for  their  mutilaUons. 

Now,  with  regard  to  letter  32892,  p.  353.  Mr. 
Wenham  appears  ready  to  endorso  anything  which 
Mr.  Pickermg  may  write,  especially  as  regards 
"theory  and  discovery," — a  circunutance  which 
makes  me  believe  that,  possibly,  he  may  be  the 
valued  friend  r^erred  to  by  Mr.  Pickering  himself. 

I  have  already  said  that  I  am  prepared  (with  the 
Editor's  permission^  to  Rive  faithfuldetails  concern- 
ing violin  construcoon.  Mr.  Wenham  may  then  have 
an  opportunity  of  making  up  his  mind  whether  to 
believe  in  my  credentials  or  not.  Meanwhile,  he 
appears  to  be  "  all  at  sea  "  when  writing  about  the 
the  "  probable  nodes  "  of  vibration,  when  he  talks 
about  the  wood  being  very  thin  "  within  the  rim." 
and  then  refers  to  intermediate  wood,  and  to  tne 
"  ftee  tongue,"  which  may  synchronise  with  the  rest. 

To  clear  up  this  confusion  in  his  mind,  I  would 
advise  Mr.  Wenham  to  turn  his  attention  rather  to 
some  good  elementary  work  on  acoustics. 

GU^ow.  doio. 

["  Sao  "  is  a  windbag.  The  above  letter,  out  of 
which  we  have  had  to  out  a  quantity  of  irrelevant 
nonsense,  ia  valueless.  The  information  promised 
is  still  in  the  dim  distance.  We  leave  our  readers 
to  judge  between  Mr.  Pickering  and  "  Scio  " ;  but 
when  the  latter  tells  an  old  and  valued  corre- 
spondent like  Mr.  Wenham  "  to  go  to  some  good 
elementary  book  on  acoustics,"  he  is  simply  igno- 
rantly  impertinent.— Ed.] 

[33019.]— I  FOiD  I  forgot  to  sign  my  remarks  on 
the  violin. 

Oar  old  friend  "Orderic  Yital's"  questions  re- 
garding ttie  eifect  of  model  and  thickness  show 
he  is  not  a  "fiddle  fknder."  It  does  indeed  con- 
stitute the  whole  difference  in  tone-character,  both 
in  hand,  quality,  and  quantity.  Eveiy  player  knows 
full  well  the  marvellous  improvement  time  and  use 
have  on  an  instrument.  They  grow  and  mature  most 
perceptibly.  I  have  often  amused  myself  by  alter- 
ing violins,  knowing  quite  well  what  would  be  the 
result  within  very  narrow  limits  indeed.  As 
gauging  cannot  be  done  from  the  outside  of  an 
instrument,  I  should  think  no  workman  would 
alter  a  finished  one.  The  fact  that  the  "royal" 
makers  left  their  instruments*  thick  in  the  wood, 
and  consequently  to  go  hard  and  crude  in  tone,  is 
proof  of  their  knowledge  of  the  maturing  effect  of 
timt  and  use,  YeS  ;  while  Joseph  Guamerius  was 
in  prison,  he  '^bought "  his  varnish,  as  he  must 
have  done  his  other  supplies,  from  the  common 
sources.  Gh.  Oalver. 


aiLVSBINa  WTHKOHS. 
[33020.]— I    HBBB    copy    from  my  catalogue, 
"Hintwia  Bdflacting  Telesoopes,"  p.  24,  the  best 


prooea  I  have  ever  tritd^  aad  the  one  I  am  con- 
stantly usiaff,  and  it  is  the  handiast  and  the  cheapest 
alao.  Biasolvei^lor,  say,  a  6m,  ok  6in.  minor)  wgr. 
of  nitrate  of  nlver  in  aa  ounee  or  two  of  dastflled 
water;  fiOor.  of  potaasia  pvre  liy  akohoAi  same 
quantity  of  water. 

lUduem^  ^/tilioii.— Dissolve  840gr.  at  Utt  Ini 
super  in  distilled  water,  add  idradua  of  pu^e  nitrio 
acid,  or,  say,  25gr.  by  weieht,  add  3oa.  of  spirits  of  . 
wine,  and  make  up  to  2oos. :  ^os.  of  this  is  to  be 
added  to  the  other  solutions,  wlum  ready  to  immene 
the  mirror.  Take  the  50gr.  solution  of  sQver,  add, 
drop  by  drop,  liquid  ammonia  tiU  it  is  quite  <dear ; 
add  the  potassia  solution,  and  treat  with  aWiinn^ 
as  for  the  silver,  till  it  is  again  clear;  then  add 
drops  of  silver  tUl  it  is  permanently  turbid  or  dis- 
tinctly coloured;  lOos.,  20oz.,  more  or  less,  of 
distilled  water,  aocording  to  your  sfivering  dish, 
will  make  the  bath  oompbte. 

To  pcepan  for  silvermg,  clean  •  with  nitric  add. 
well  rinse  with  ordinary  water ;  then  wi^  a  small 
quantity  of  distilled  water  wipe  edges  clean  and 
dry ;  suspend^in  the  silvering  vessel  till  the  bath  it 
ready  for  mixing.  Use  nothing  but  pure  cotton 
wool  for  rubbing;  the  surface.  Nothing  else  is  safe. 
Sus^d  the  mirror  face  down  in  um  bath— the 
liauid  may  be  ^in.  up  the  edge— dip  in  so  as  to  drive 
on  bubbles,  &c.  Do  not  di^urb  until  the  rilver  is 
covering  the  top  of  fluid,  and  looks  dear  under- 
neath the  surface. 

After  one  or  more  quarts  of  water  has  rinsed  the 
surface,  wipe  edges ;  lay  face  up,  and  put  several 
thicknesses  at  once,  of  clean  blottmg  paper  on  the 
silvered  face,  press  down  tpitlioui  moving  the  paper. 
Fan  it  with  a  sheet  of  paper,  and  it  is  dry  m  lesa 
than  a  minute.  If  the  edges  are  dry,  polish  at  onoe. 
Make  a  pad  of  soft,  clean  washleather  stuffed  with 
cotton  wool.  Dust  in  the  finest  f^'MA^f  rouge :  then 
dust  it  all  oat  again,  nring  only  what  looks  like  a 
stained  or  eokmxed  pad.  This  will  poUdi  without 
scratches.  Qt.  Calmer. 

INCXXBATOBB. 

[33021.]— I  BBQBST  having  to  write  upon  this 
subject  again ;  but  from  what  Mr.  Hisarsoa  says  ia 
his  last  letter,  he  wants  me  to  appeer  before  the 
readers  of  the  "  E.  M."  as  an  impostor.  When  X 
wrote  about  the  oonatmotion  of  inoobaton,  I 
never  had  aqy  idea  that  I  was  posing  aethe 
inventor.  Mr.  fiearaoa  says  I  got  asy  iafotmatiibli 
from  a  description  that  appeared  in  tne  "  B.  M." ; 
but  there  have  been  no  drawings  of  his  in  the 
"E.M."  since  I  have  been  a  reader^  and  I  (to  teU 
you  the  "truth)  could  not  say  where  I  got  my  ideas. 
Incubators  are  to  be  seen  ixi  various  papers.  I 
will  admit  that  I  am  wrong  so  far  that  I  ought  to 
have  made  inquiry;  but  as  I  had  found  out  the 
proper  lines  to  work  on,  and  also  found  the 
apparatus  to  work  well,  a  result  not  usual  in 
incubators,  I  thought  I  would  let  the  readers  of  the 
"  E.  M."  have  my  experience.  If  I  had  known 
Mr.  H.  was  the  inventor  of  such  a  thing,  I  would 
certainly  have  said  nothing.  If  there  has  been 
offence,  none  was  intended.  Mr.  Hearson,  in  a 
letter  to  me,  says  that  he  considers  the  apology  I 
made  in  the  "  £.  M."  an  aggravation  of  the  offence. 
Now,  Mr.  Editor,  as  you  know  the  facts  of  the 
case,  yon  wiU  oo  a  working  correspondent  of 
the  "  £.  M."  a  favour  if  you  insert  what  you  thinJc 
an  ample  apology  to  Mr.  Hearson,  purporting, 'of 
course,  that  it  came  from  me  ;  sometning  to  dispel 
the  idea  tliat  I  wanted  to  appear  as  the  inventor. 

John  Fraaer. 

[We  think  quite  enough  has  been  said,  and  that 
Mr.  Hearson  will  be  extremely  ungracious  if  he  ia 
not  satisfied. — ^Ed.] 

KATUaAL  DBINXS. 

[33022.]-At  the  request  of  "An  Old  Beader," 
I  mve  a  further  account  of  simple  beverages. 

Maltine^  commonly  cidled  Sweet  TTort,  is  made 
by  putting  3oz.  or  4oz.  of  newly-crushed  malt  into 
a  Clean  jar,  immersed  to  the  neck  ia  a  deep  saooe* 
pan^  of  boiling  water ;  after  pouring  a  qnait  of 
boiling  soft  water  over  the  malt,  put  the  pan  on  a 
hot  hearth,  or  very  slow  fire,  and  keep  the  cdntenti 
at  scalding  point  for  an  hour ;  then  removei  and 
strain  the  wort  through  a  new  hair  sieve.  If  con- 
sidered too  sweet,  add  some  hops  or  gentian  root. 
I  have  seen  children  ||ain  weight  and  strength  on 
this  liquor,  its  nutritive  qualities  oomiag  next  to 
milk,    I  am  v«ty  partial  to  it. 

Mint  Tm.— CTather  a  handful  of  young  leaves 
and  atalks  from  the  ^wing  plants ;  put  them  in 
a  quart  jug  with  the  juice  of  a  lemon,  and  a  shred 
of  the  peel ;  add  a  teaspoonf  ul  of  white  sugar ; 
pour  in  boiling  water  till  the  jug  is  full,  oover  the 
mouth  with  a  saucer  till  cold.  If  taken  hot,  tiiis  is 
a  sudorific  draught ;  if  cold,  it  allays  febrile  thirst. 
I  drank  it  for  years,  instead  of  tea,  in  Lower 
Bengal.    It  will  not  keep  over  a  few  hours. 

CMer  2V0.— When  I  was  a  child  herbal  drinks 
were  given  in  the  nurseiy.  during  the  spring 
months,  to  purify  the  blooa;  the  &vourita  Wis 
this  Oliver,  or  gooaegrass  (a  Galium),  it  is  a 
common  weed  in  England,  trailing  over  the  ground 
in  hedgesy  its  rough  little  seed  vesMb  clinging  to  the 
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Dxa  25,  1891. 


aotiUofdoMjiUaitaodlMTtiTwytllekj.   Alarg» 
handlnl  off  tnt  pluit  ii  pot  in  m  Jog  witti  a  pfaiot 


of  iMBOD-pMl  Ud  fOOM  ngtfi 

WM  pooMd  OT«r  it,  Mid  wbaD  oool  m  imcnptal  of 
th««MicfatirMglir«i«flh  noiniDf ;  Itii  notim- 


JSm   Stieri0  of  tho 
of  ladJft.  is 


xttOlOtLf 


■od  tho 


ho  poDolir 
dinfi^in 


boOlsg  water,  aod  drank  t«t  hot  m 
oold  M  A  rafrwhing  dnmght.     With  me.   who 
■wM^  the  focBMr  Mtf  M  amild  emotto. 


Tamarind  8h4rb0t»— Tat  an  onnoa  of  pnlp  in  a 
Jog,  poor  In  a  pint  of  boiUng  water;  whm  oool 
itntn  the  liqoor,  and  add  a  little  in  ar.  Very 
eooUng  in  bOloos  dieordeti  end  f eren. 

Fruit  Sh0rb0i,—Bndm  Uaokbetriei,  raepbeniee, 
or  other  froltiiB  a  glased  pan,  add  boiling  water, 
leiit  stand  an  hoor ;  then  strain,  sweeten  to  teste, 
after  potting  into  the  liquor  the  Joioe  of  a  lemon. 
Preescred  berbenlae  so  treated,  being  Tscy  add, 
loqoireno  lemon- Joioe.  - 

Matpbeny  and  Blaek  Currant  Vimgart,  —  A 
qoart  or  two  of  either  frnlt,  ploked  Tery  sonnd 
and  clean,  is  placed  in  a  dean,  slaaed  milk  pan, 
braised  with  a  wooden  spoon,  and  then  enoogn  or 
the  best  pale  Tinegar  poored  in  tUl  the  fniit  is 


pan  tOl  quite  

with  white  soger,  and  draw  off  into  half-pint 
bottles,  cork  and  seaL  VeiT  agreeable  additions  to 
water  in  hot  weather  for  toiuists,  as  tl^y  allay 
thirst,  and  check  soteeerive  perspiration,  i  have 
osed  Jams  of  both  these  frnits,  when  I  ooold  not 
get  the  fresh  produce. 

I  most  omit  many  froits  and  benies  of  India  and 
Sooth  Africa,  wUch  are  not  io  be  obtained  in 
BoroM,  and  leqoire  to  be  frsshly  gathered.  All 
oleaAnoos  note,  when  roeeted,  as  lUberts,  beech 
masL  &c,  make  good  sobstitotee  for  diooolate,  and 
are,  I  folly  beUere,  oeed  in  adalterations.  I  hare 
Mad  horse-beans,  Indian  peas,  and  large-grained 
wheats  and  rloe,  carafolW  roasted— eren  bant 
bcend— as  sobstUotee  fdr  coffee.  The  British  oflloers 
and  their  wItcb,  in  the  flsst  I[abal  war,  were  foroed 
to  use  them,  and,  as  the  brave  Lady  Sale  said  to  a 
grombUng  yoong  Mend  ol  mine,  "  Yoong  man,  I 
ate  aur  dmnen,  cooked  with  camel's  oong  in 
foAV^  The  ripe  seeds  of  "Indian  shot"  (Aima 
Indica)  of  onr  gtrdsns,  1\  have  often  been  told, 
when  roasted  and  groond,  constitote  the  most 
psifsot  imitation  of  coffee. 

Oarbonised  shells  of  tropical  note,  ground  and 
boiled  in  mUk,  I  haTe  seen  used  by  ISoropeans  and 
natlTee  in  obstinate  dlarrhoas,  and  CTen  in 
dysentery,  with  benellt,  when  medidnee  were  on- 
obtainaue.  Bunt  rice,  and  also  cork  so  trsated 
and  boiled  in  fresh  miUc,  were  the  faTOuitee ;  end 
newly-burned  wood-ohsjrooal  noond,  was  eqpally 
■ood,  in  my  experience.  *'Salep  misree,'^  the 
dried  tober  <n  Orchis  mascnla.  is  brought  down  by 
traders  from  the  Upper  Hmalayis ;  it  slwmys 
commands  a  hlghniioe,  as  it  possesses  great  restora- 
tiTe  and  InTlfloratuig  properties,  when  boiled  with 
milk,  and  telen  on  an  empty  stomach.  It  is  the 
fkTOorite  early  meal  of  the  wealthy  nlsmns  We 
haye  a  wholesome  weed  in  India  employed  to 
thicken  mUk.  and  render  it  apparently  ridi.  The 
vendors  of  "cowjuice**  (as  Hindoos  term  milk), 
oee  it  largely.  Boa. 

liATHS  SCATTBB8. 

[33023.] — DrvxDDro  for  ornamental  toning  can 
be  done  well  enoogh  fay  a  ratchet,  ae  •«  oTj.  L.'* 
wishee,  withoot  any  czpendTe  or  comiOiaated  uma- 
ratoe.  I  deecribed  this  in  Vol.  nTof  Amatmr 
MtchoHics  (now  defonot),  at  jpage  67.  The  ratchet 
paesee  a  given  nomber  of  teeth,  M  will  not  hold  tk$ 
mamdrol ;  the  expense  and  oompHcation  come  in  Jost 
here.  However,  this  is  got  over  Inr  dmply  screw- 
ing op  the  mandrel,  eo  that,  thoogk  the  handle  of 
the  ratchet  will  move  it  eaaly  enoogh,  the  drill  or 
cotter  will  not  do  eo.  lUsmakee  the  whole  thing 
perfeotly  dmple.  and  renders  anyone  who  has  asS 
c4  ehaam-wheels  independent  of  the  dividon-plate. 
Too  make  a  small  lever  with  a  pawl,  tofltontaO 
end  of  mandrel,  then  pot  on  a  large  change-wheel, 
sey  the  120,  and  yoo  have  only  to  oooflne  the 
movement  of  the  lever  so  that  it  will  take  the 
proper  nomber  of  cogs  each  time.  I  removed 
the  cross-head  ol  headstook,  with  its  two  bars,  so 
as  to  Mi  on  the  large  wheel,  and  then  eorewed  in 
short  bars,  which  acted  aestops  lor  the  lever.  It  is 
very  simple,  and  yoo  oen  coont  away  in  the  dark  il 
yoo  like.  Of  oooree  the  plan  will  not  do  fbr  wheel- 
cntting,  bot  only  lor  light  work.  V.  A.  X. 


OBINDIK a  TWIST-DBILL8. 

[330240—1  mo  a  sketdi  of  a  choek  lor  holding 
twist-drills  doriag  grinding,  hj  which  aay  angle, 
^mM  of  ootttog-edfo,  or  dearence  mey  be 

thicks  is  screwed  to  the  latha-aoee ;  to  this  a  piece^ 


B,  )in.  thidc,  having  an  angle  of  30^,  is  attadied  hy 
screws,  so  that  it  can  rotate  on  the  screw  a,  having 


B  when  placed  centrally.  To  the  top  of  B.  a 
straight  piece,  O,  fin.  thick,  having  a  right-angled 
y  on  the  top,  whidi  tenninates  at  line  of  lathe 
centree,  is  screwed.  I  find  it  easier  to  fit  if  made 
in  two  pieoee  |in.  thick,  the  line  of  jooction  also 
serving  as  a  good  guide  in  grinding.  The  drill  is 
secored  hj  a  screw,  and  the  back  sopported  by  a 
piece  of  hardwood.  The  emery.- wheel,  driven  oy 
overhead,  is  held  in  dide-rest,  with  its  axle  at 
height  of  lathe  centres,  and  face  paralld  to  line  of 
centree.  In  order  to  ose  the  appliance,  the  drill 
shoold  be  screwed  with  the  catting  Up  to  oe 
paralld  to  l&ie  of  lathe  oentres,  and  pro 
aboot  litolitimee  thediam.  of  the  dnll' 
the  line  of  centree.  This  piece,  B,  is  then 
ecoentricelly  above  the  li&e  of  centres,  abodt  the 
same  distance  as  the  sise  and  flat  portion  In  the 
centre  of  the  drffl,  to  give  lead  to  the  ootting-edge. 
The  greater  ttie  eocentridtr^e  keener  the  cutting- 
edge,  and  the  more  the  drill  projects,  the  lem  the 
dearanoe.  If  0  be  eopnoeed  to  represent  the  long 
hind  ol  a  dock,  it  ehoold  be  nused  to  aboot 
13  minotes  past  ttie  hoor,  and  the  mnary  whed 
advanced  Just  to  grind ;  it  is  then  gndoally  raised 
to  aboot  0  or  7  minotes  past  the  hoor,  and  tiie 
nindiag  ie  done  in  tibis  IntervaL  When  one  Up  is 
finished,  the  driU  is  toned  half  roond,  withoot 
moving  the  emery-whed,  end  the  other  Up  done, 
the  baiok  support  Insnring  the  proper  length.  Hie 
corve  d  the  gxoand  somce  u  not  quite  the  same 
ee  thai  which  we  find  on  a  new  drill,  but  the  effect 
is  eqoally  mtisfafltofy. 

In  making  another  driU-holder,  I  shoold  provide 
lor  the  eccentridtvol  the  dziU  in  a  different  manner, 
eo  that  there  wonld  be  no  dtange  reqoired  lor  any 
■ae  ol  driU  by  placing  the  Y  »t  an  angle  as  shown 
in  Fig.  3  on  a  larger  scale ;  each  drilTwiU  thos  be 
perfect^  phused,  irrespective  ol  sise. 

Hie  emery-whed  may  nm  between  centree  and 
the  holder  be  carried  on  the  drilling  snindle. 

Aigniaanr. 


GBaAKETTSS  (AKD  PIANZSTA8)*ZnX. 

[33025.1— Thoxtob  in  a  lonner  letter  of  sdrn 
(I^b.  1, 1884)  I  deecribed  a  method  ol  mexkiB^  sod 
catting  the  tune-bends  fay  hand,  the  method  u  too 
sbw  and  tedious  when  we  have  to  prepere  thelosg 
lengths  required  lor  performing  overtures,  qead- 
riUee,  and  such  pleoee  as  can  be  pleyed  l^ths 
betterdam  ol  aofeomatic  instromenti.  I  profoae, 
therefore,  to  now  go  more  lolly  into  the  mstttf. 
and  show  how  the  bands  cen  be  punched  br  fpsw 
apparatus  with  oonddenUe  speed.  Mr.  weehsm 
has  already  deecribed  the  apparatus  he  emplqji; 
but,  unlortnnatdy,  it  is  not  adapted  lor  ^mm- 
tioas  of  varying  length,  such  ae  are  required  tor 
organettee  and  other  wind  instruments  in  mkkk 
the  notes  have  to  be  not  merdy  struck,  but  hstd 
down. 

Before  coming  to  the  mechanical  part,  howeyv, 
it  seems  needfol  to  refer  to  the  mosical  limitstinM 
that  have  to  be  considered.  Br.  Johneon  reoiaiiad 
of  the  dandng-bear  that  the  wonder  was  not  that  ft 
danced  so  welL  bot  that  it  danced  at  aU;  endl 
fear,  to  a  oertem  extent,  the  rssuark  ie  true  of  tts 
aut<»Biatic  instruments.  We  cen  prodnce  (ronghif  ) 
a  forte  or  piano  effect,  or  a  creecendo  or  the  »• 
verse ;  bot  we  can*t  emphswse  a  single  note  oelf , 
nor  prodooe  the  ddioate  shadee  ol  expression  tast 
a  human  perlormer  can,  ae  it  were,  treasUte  froB 
his  thoognte  into  his  mode  Again,  even  the  54  or 
60-note  pianieta  can  bot  otiUee  tte  4}  or  6  pcUfei 
oot  ol  the  7  (or  even  7i)  which  are  eompiisd  m 
the  compea  ol  a  modem  piano.  Tbus  the  lowsr 
noteein&ebemand  ttieopper  notee  in  the  treble 
are  net  available,  and  ore  therefore  loee  a  arset  Md 

ol  the  siehnem  and  variety  that  depend  anttor 
employment  in  oonjonctien  with  the  centiel  odavsi 
ol  the  keyboard.     Agdn,  we  find  >s  hss  bsm 


previoody  mentioned)  that  the 

mstroments  have  an  imperfect  eeele,  so  thst  the 
notsshave  to  be  oonfined  to  a  lew  kays  cnly,  whim 
gMtly  hampers  the  "eetting"  d  the  tuMs.  Ii 
Se  eoeleirare  ohromatifl,  one  mifl^t  neks  the 
diannd  throoall  which  ihe  tane-bend  vamm 
movable  latanJly,  and  eo  tsaaipose  the  sir  &to  a 
diffsNnt  key  by  bringing  the  perlorationi  otw 
different  aedon-bfeKS.    In  this  cass,  howettf,  the 


ENGLISH  UEOHANia  AND  WOBLD  07  BOTENOB:    No.  139S. 


Mibotbtane-liud  wonld  hare  to  Uradooid, 
orbgnmoitba  inm  bnn  (and DotM)  to  allow 
of  th«  UtH«l  diiniiw.    TUi  nami  b«tt«r  tbas 


i>  Ilia  wImU  nad-paa  and 

-_ dafmid  in  bit  pattat 

BtpMuban  to  B.  B«DB*tt'l  qnan  (pan  2TS, 
ToLUnJ,  IthlDk  thoa  it  (n  WM)  iTA-noto 
jliaiMa,  mada  and  told  ODdar  tha  Ehrlicli  patent, 
•■  wall  aa  tiM  M-nota  om  daaoribad  in  m j  UK 
'  ^^  ■»»?*  Mr-  Wanlua'!,  I  know    ~ 


■wta.«saMd.  .    

ta  laa  o«*i  of  the  larger  wind  initnunaola,  more 
niMj  !■  poMibls  than  with  tha  ornoattw  Ja*t 
ti^ni  to,  or  with  a  pianitta  pU;inB  a  piaao, 
tnuMbrtManiof  tha  itoniwaoaa  gaiDtariatr 
n  MB*,  tad  tha  ootaTa  oo^Uc  gira  an  axtendad 
MBpaMi  bnt  I  mnit  own  to  aoon  gattlnctiiad  ol 
m  FNfannanoa  of  avaa  ttia  bait  ol  than.  Foi 
MM  muie,  whan  aoonnto  tlma  ii  of  mora  Im- 
FwiDcathan  txpntdoa,  tha  pianlita  ii,  howarar, 
"JMdIant  "patfomar"  that  nnir  mMitt  mil- 

mta  alnadr  nfaned  pauim  to  the  mataiiali 
« taa-baadi,  but  ma;  danito  a  pancnph  to  th« 
^»et  Batidii  tha  partoralad  paper  ortarioM 
■"jT^*"*!  nn  to  ttij  itont  mOlboaid,  there  hare 
»Mn  punted  other  wap  ol  maUnrtha  baoda,  lodi 
Mp^  bached  with  madln,  tin-plato*,  emboeeed 
MM,  a&d  anbotwd  papa  (like  itereotTpe  mooldi), 
'     DhettaL'^whlohlatla 


i^tba»arie«««of""i>linohette«,"'i'htohUttii 
le  thoaa  formed  bj  long  aad 


iboewdpapa 

rieti««a^^' 

■qhetakatoinolade ,  .„_o 

<■*>  tna-Uke  ttndi  nt  in  groorei  in  a  flat  dlKs. 
'J«**o-magnet(o intlnimenta,  I  do  not  no  whj 
■wantaa  dote  and  itnkia  on  a  non-emdnatbiB 
Nad  thoold  not  Mtre  aa  weU  «  the  nmal  perfora- 
~M>  Inmded  the  ooadnoUDK  •pnngi  were  in  pain 
■»  Br.iid^  bat  inndated  from  aaeh  other  til 
mltanaoDilj  lertad  on  one  of  tha  dob 
Thfi  tafamoe  to  elaotro-magnetit 
^a  me  that  I  hare  oome  amw  ai 
b;  OonndiT  in  1863  forplaTiDg  an 
■a  (with  an  deaiied  dlriitoD  of  th« 
t  ordinatr  Eajboani  br  ■  oompU- 
.  sent  of  dtetro-masneM  aad  etOM 
_-— —  The  No.  ia  2490  of  that  TMr. 
^°^^unr  to  ttta  lettini  out  the  tOBo  pre- 
r™f^a  iti  bafatg  madud  or  pnnohed,  wa  ban 
£°^M«  >nt  tha  aotoal  and  thM  therelatfn 
««■  Ilie  totmat  dapMdi  on  the  naed  et  tha 
"g^»WdLand,thenfa»,  onthatof  Uehwodla; 
*«•  tha  littw  depend!  on  tba  ehaiMtw  of  the 
^V-a.,  m  tha  anmber  and  falne  of  tha  notei 
2Aw-  The  (peed  of  Om  tana-band TaiJe*  b 
2«M  brtnnMDto;  bnt  I  take  tha  poenmatfo 
ST?  .  Thihourtla-Lamy  ai  a  eonnnimt 
^P>»  to  lUiutrato  the  whole  nibjeot  of  pre- 
^«l  Ud  pucUng  the  bandi.    In  lUi,  a  oon- 


the  tone-bend  l-31n.,  we  get  70  br  1-3,  or,  mj, 
7|fL  pa  mlonte,  whU  b  BunrfoM  the  aotoal  or 
aWlato  ipaed,    and  lAIcA  i*  latMided  not  to  he 


inshoanwellbe  wmcbad,  ■>  Oat  tha  molt  r^id 
repatliton  of  the  H«ae  note  wonld  ba  364  per 
mmote,  or,  My,  rizpar  ■eoond.    In  the  oenoftwo 


.   ._    .M  leoffth  ol  a  bar, 

bnt  ohrlonilT  wa  can  aadgn  any  lenotti  we  plaaee 
toabax,  and  thetoldra  to  a  note.  iTwa  rtart  with 
the  tmaUart  metiMble  Mrfoiation,  aod  tha 
imalleit  praotleabla  intacml  between  two  perfora- 
taoni,  ai  initanoed  in  tte  fool  per  ineh,  wa  may 

}in.faeaoiBaaa<emlqnaTer, udee  on,  tiu  we  Soda 

tonr  minim*,  or  their  eqoiralenla,  the  length  of  it 
wonld  be  12in.  Or,  il  we  oootldtB  the  tin.  ai 
" lotohet,  and  anidi  bar  or-'--' —  ' — 


>  naosMaiy   to   aaleot    the 
I  and  the  propa  ' 
...         .     -ith   the  aenuned 
le  handle  the   air  may  be  played  at 

that  for  a  fanta^  about  W.  ia  ■oltablo,  and  (or  a 
waltz  about  l|in.,  a  polka  2in.,  and  a  march  Sin.  to 

It  mait  be  remembered  that  tha  lencth  of  >  note 
il  not  naomaarily  the  length  of  a  parforatioa,  aod 
for  thii  teaaon.  Soppoae  fw  a  mi^im  tha  aMumad 
length  it  an  Inch,  that  thtce  ace  two  ia  a  bar,  and 
that  a  bar  la  2In.  long ;  flieo,  erideatly,  the  two 
pvtontlonB,  If  tha  tame  note  wsa  repeated,  wonld 
DO  a  Mngle  McfonUaa  2Iii.  laag,  ud  ptodoot  a 
teuHmre  Indeed  ol  two  mtnlmt.    When,  there- 

Sanotoii  repeated  in  a  oaaa  like  tUi,  atpaoe 
be  lelt  to  diTlda  the  two  pedontlont,  and  tha 
ad  of  tte  pteoedioff  and  net  vm  begliming  of  thf 
(Booeedlag  pvforulcm  mint  ba  ladnoed  by  thli 
laqnirad  uoe.  ThoM  the  ffiein*  Itogth  mnit  ba 
remaned  &om  tba  fcyimiiNy  of  eoa  perloratlaa  to 
tha  itfiimiMji  ol  the  next,  and  then  the  time  will  be 
correctly  kept  throoghoot.  Thu  wa  ihonld  (to 
oany  out  thii  ^an)  regain  two  pnnebea,  a  low  ud 
a  ehort  one,  foe  eaM  kud  of  note :  hut  thli  would  be 
inoon*«nlent,  ao  we  can  arold  tha  dUDoolty  by 
maUDg  tha  pafotaUos  alwaya  of  the  length  that  a 


wonld  he  if  the  naoe  had  to  bie  left.  The  aomd  la 
■lightly  eurtoiletr  of  Ite  proHutioiiato  length,  but 
tlia  time  ii  axBotly  maintaiiud,  which  latter  it  nallT 
tha  lmp««tant  point.  Thto,  again,  we  hare  not 
merely  ordiiurr  notei,  bnt  dattti  notee  to  he  pro- 
-"- "ir,  and  thli  will  abo  InTolve  two  Ingthi  for 
~  ~  ~  tieaDvltittoBDdbettMtonaa 
__  to  take  a  teoond  "Uto"Iar 
.  nu  ierlet  of  pnnohea  In  tha 
—"— -  now  neing  daalt  with  oontitta  offln^ 
wbidt,  howerer,  are  oomblned  in  one  {deoe,  u  will 
he  pratently  deeoribed. 

We  can  now  ptoeeed  to  eiaaioe  the  Fig.  U 
(whiob  it  taken  from  a  photograph),  and  tee  now 
theee  aeTtrel  reqairemeo^  are  provided  for.  If  (at 
is  probable)  the  detaili  are  not  ■mj  clear,  tlia 
■ketohee  in  the  next  letter  will,  I  hope,  teowre 
any  diffioolty. 

Soppote  we  took  a  Mwiog-maohiiie,  aod  replaced 
the  needle  by  a  tmnidi,  we  thoold  gat  a  riagw  line 
of  holea.  II  we  then  ihlfted  onr  tone-band  Uesally, 
we  oonld  punch  a  teoond  Una  of  holtt,  and  ao  on. 


keep  the  nme-band  la  the  lame  poallum,  botgiTe  Uhe 
lateral  motion  to  tha  arm  iMf  (and  therebne  to 
the  pondi  which  it  canica)  br  tUding  it  to  and  fro 
in  T  noone,  like  thoee  ol  a  alide-reat  Is  a  lathe. 
Thii  to-a&d-tro  motion  li  glTln  by  tha  arm  and 
link,  of  which  the  handle,  with  Ita  index,  Uet  Jut 
botow  the  onrred  tbip  trfpaper  on  which  the  notea 
an  iaen  to  be  marked.  When  tha  Index  it  bnogfat 
oppotito  any  note  on  fld*  paper  eeale,  the  pnneh  i» 
nmaltaaeeotlf  put  in  the  exact  podtion  to  pnuh  a 
hole  (or  a  Una  of  holae)  In  the  tone-baod  aorra- 

ridrngtoiuc^noto.  Atthalengthof  traTantof 
baniUeitabout  4to  1  of  that  <S  thearmoanr- 
ing  the  pnnah,  aoooraoy  it  inmied  in  tha  poaltion  of 
tha  pondi. 

It  will  be  ieen  that  the  punch  ii  lUpptd,  to  that 
the  len^tth  of  the  perforatlafi  depeadi  on  how  many 
"(ten"  paaa threoob  the pwer,  aod  thli  iideter- 
mbed  by  a  let  of  "  ^p^pina,'*  which  are  oootained 
in  that  part  of  tha  arm  through  which  the  punch- 
rod  wont  up  and  down.  That,  when  all  the  four 
pint  are  putMd  out,  the  punch  ma  only  detoend 
tar-enooghto  nteone  itep;  and  wfaen  three  plni  ere 
out,  two  riopa  oome  down ;  iriMu  two  pirn  are  o^, 
tbteaitepa;  whanonelt  oat,  four  itepe;  and  when 
none  aie  ont,  Ore  ttepe,  which  it,  of  oonree,  the 
tount  hole  that  can  ba  puadud  at  one  "  bita.*' 

But  at  the  length  of  tha  pnneh  vaiitt^  to  matt 
Ihelengthof  thebolein  the  die  be  Tarled  to  tnlt. 
'nit  ia  managed  Ij  meant  of  a  tUdlng  piaoe,  whiA 
can  ba  atovad  book  at  a  larger  hole  ia  to  ^  pnnAed, 
aod  Viet  vtni.  Aa  aim,  th^&at  adjsitatheae 
pina,  and  ao  aalaett  the  paitiouar  *'  rtap"  of  tha 
pundi,  hat  alio  to  adtori  by  the  aame  morement 
the  (Ildiog  block  of  the  die.  Thia  arm  doee  not 
■how  Tary  dittincUy,  bnt  it    Uaa  a  UttU  ahore 
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the  arm  tliftt  traTaneB  the  punch  tarn,  already 
deacribed. 

To  draw  the  tone-band  forward  if  the  datv  of 
the  two  indiarabher  oovered  rollers  at  the  risht  ox  the 
flgnre.  Theee  are  geared  together  at  the  farther  end, 
and  are  also  oonneoted  bj  gear-wheels  to  the  diso- 
wheel,  on  which  are  marked  (bat  rayersed)  the  figures 
1,  2,  3,  4.  Each  revolution  of  this  disc-wheel 
oorresponds  to  one  bar  of  the  music,  and  its  face 
can  be  divided  into  4,  6,  8,  or  any  dedred  number 
of  notes  in  the  bar.  Moreover,  as  the  gear-wheels 
are,  in  fact,  "  change-wheels,"  it  is  ea^  to  select 
them  in  such  a  relation  to  each  other,  that  one  turn 
of  the  disc-wheel  shall  advance  the  tune-band  by 
anjr  desired  amount  corxesponding  to  the  number 
of  inches  in  a  bar. 

.  Thus  we  have  three  movements  to  attend  to^ 
first,  the  disc-wheel,  for  the  "  time  " ;  second,  the 
arm  for  "  size  of  perforation  "  ;  third,  the  arm  for 
«  pladng  the  punch  in  poaition."  Then  the  hand 
lever  is  depressed,  and  the  hole  is  punched.  For 
ordinary  dance  music,  25  boles  can  be  punched  per 
minute,  and  evitt  lor  a  fantasia  as  many  mb  10,  so 
that  the  speed  is  considerable. 

I  must  leave  what  remains  to  be  deecribed  for 
another  letter.  A.  S.  I<. 


2YBPIECBS  *--  OOTTOir-SBBBINa     ICA- 
0HINBBT--aT7BBIGANflS-AirrS. 

[33026.]— Izr  answer  to  the  letter  of  "  Axcturus  " 
(32864,  p.  220).  I  may  say  that  the  magnifying 
power  dt  ray  250  eyepiece  is  not  of  optician's 
recording.  The  eyepiece  was  made  to  oxoar  for  a 
3in.  telescope  of  ahortar  focus  than  my  present 
instrument,  and  aa  I  determined  its  power  with 
accuracy  on  the  3in.,  a  simple  sum  in  proportion 
gave  the  increaee  on  the  lonff  focus,  i  entirely 
agree  with  **  Arcturus  "  as  to  tibe  utter  unreliability 
of  the  opticians'  estimates.  Doubtless  the  public 
are  thereby  deceived  now  and  then  as  to  the 
«xceII«noe  of  &e  teleioopes  th^  buy ;  but  the  trick 
is  quite  unworthy  of  a  respeoiaUe  firm.  But  that 
the  power  is  always  over  estimated,  one  might  put 
it  down  to  caieleameas,  but  I  fear  it  is  only  a  dodge 
like  advertising  the  magnifying  power  of  a  cheap 
field -glass  or  microscope  m  square  measure. 

I  am  quite  sure  that  "▲returns"  could  not  use 
anything  huher  than  150  on  Jupiter  in  the  English 
«Umate,  and  with  the  planet's  south  declination.  I 
never  found  that  I  could  use  250  mth  advantage  in 
Ireland,  even  with  double  stars.  The  air  here  is 
•entirely  different.  On  the  great  majority  of  moon- 
less nights  I  can  see  eight  stars  in  the  Pleiades  with 
perfect  ease  with  the  naked  eye— a  feat  I  never 
aooompliihed  at  home.  I  have  never  succeeded 
in  'glimpfling  Jupiter's  satellites ;  but  that  says 
nothing  as  to  the  possibility  of  domg  so,  as  my  eye 
always  finds  it  moat  difficult  to  discern  afamt 
comes  to  a  bright  star. 

November  has  been  a  wet  month  here,  much  to 
thei{delight  of  the  sugar  planters;  and  the  lunar 
^edmse  was  a  failure.  The  first  and  last  contacts 
wim  the  shadow  were  visible,  and  no  more.  It  is  a 
pity,  as  there  will  be  no  other  total  eclipse  during 
my  service  here. 

The  heavy  rain  has  disturbed  the  deamess  of  the 
atmosphere  of  late,  and  I  have  made  few  observa- 
tioas.  I  hope  to  have  some  good  views  of  Orion 
shortly. 

A  uienomenon  which  has  much  perplexed  me 
may  M  seen  here  on  most  fine  evenings.  From 
the  place  where  the  sun  has  set,  streams  upward  a 
vast  fan  of  U^^t,  oomposed  of  alternate  streaks  of 
rose  colour  and  Uue— the  blue,  to  all  appearance, 
being  limply^  the  opentogs  of  blank  sky,  as  seen 
through  the  intervals.  Something  like  this  I  have 
seen  at  sunset  in  England  occasionally,  but  here  it 
is  much  brighter,  and  it  is  quite  the  ezcei^tion  not 
to  see  it.  The  curious  thing  is  that,  a  few  mamiDgs 
ago,  I  was  out  of  doors  at  sunrise,  and  observed 
the  familiar  fan,  still  over  the  sea  to  the  westward, 
lliere  was  a  fainter  display  in  the  east,  and  the  ribs 
of  the  two  fans  could  be  followed  across  the  sky  in 
places,  like  a  ship's  timbers,  brightening  greatly  as 
they  neared  the  eastern,  and  still  more  on  the 
western  horizon.  Can  anyone  ftyplain  this,  to  me, 
Tery  curious  effect  ? 

I  should  be  greatly  obUsed  if  some  reader  would 
give  me  a  deeeription  ox  the  machinery  used  in 
separating  seeds  itom  cotton.  I  have  a  fine  silk 
cotton  txee  (Bombax  Ceiba)  in  my  premises,  which 
bears  a  large,  annual  crop  of  a  beautiful  fieecy 
substance,  of  great  value  for  the  stuffing  of 
cushions.  Ko  doubt  it  would  also  m^e  a  very 
fine  fabric,  if  qpun.  Unfortunately,  it  is  full  of 
seeds,  rather  smaller  than  those  of  the  cotton  of 
oommero^  and  the  labour  necessary  for  picking 
them  out  by  hand  is  almost  prohibitive.  I  want  to 
make  a  simple  machine  for  the  purpose,  if  it  be 
possible  to  do  so,  and  shall  be  much  obliged  for 
hints,  as  I  know  notlung  of  cotton  machinery. 

I  have  been  ijpeaking  to  a  survivor  of  the  hurri- 
cane at  Martinique.  His  description  was  just  like 
that  of  aU  other  witnessee  of  these  awful 
phenomena. '  "  The  sea  and  the  waves  roaring  ; 
men*s  hearts  failing  them  for  fear."  It  seems  to 
me  very  doubtful  if  exact  sciontific  observations 
will  ever  be  made  during  a  great  hurricane,  as  the 


noise  and  the  very  imminent  peril  seem  to  confuse 
the  bravest  There  appears  to  be  very  little  doubt 
that  an  earthquake  accompanied  this  cjdone,  as  it 
probably  has  many  others.  I  find  reliable  records 
of  humcanes,  accompanied  by  real  earthquakes,  in 
the  foUowing  years— 1722.  m2,  1766,  1772,  1806, 
1813, 18167T821,  1831.  LyeU  says,  *'  2£any  of  the 
storms  termed  hurricanes  nave  endenfly  been  con- 
nected with  submarine  earthquakes,  as  is  shown  by 
the  atmospheric  phenomena  attending  them,  and  by 
the  sounds  heara  in  the  ground,  ana  in  the  odours 
emitted."  Evidently  he  is  correct ;  but  the  cause 
of  the  connection  seems  to  me  vety  obscure.  Un- 
doubtedly the  sudden  lowering  of  the  atmospheric 
pressure— to  the  extent,  let  us  say,  of  some  lib.  to 
the  square  inch— may  allow  tne  subterraneous 
forces  to  come  into  action ;  but  I  think  this  is  an 
inadequate  solution  of  the  question.  The  whole 
Bubjeob  of  West  Indian  hurricanes  is  eminently 
deserving  of  study,  and  offers  a  better  field  for 
practical  tbeorising  than  the  problematioal  lunar 
glaciers,  or  even  the  canals  on  Mars.  For  here  we 
nave '  a  phenomenon  ooetmfng  in  an  exceedingly 
narrow  and  well-deflned  tract  of  the  ocean,  and 
for  the  moat  part  actually  within  the  limits  of  a 
single  month.  The  three  last  weeks  of  August  are 
responsible  for  an  exceedin^y  large  portion  of  the 
damage  done  by  eydones  m  the  west  Indies,  and 
the  Uth,  Iflth,  13th.  and  14^  of  tiiat  month  will 
account  for  more  hnxiiaanes  than  anv  other  four 
days  in  the  year  in  tile  Wbidward  Islands.  Here 
are  data  for  a  theoiy  such  aa  we  seldom  have  pro- 
vided for  us.  Who  will  be  the  scientist  to  make  his 
name  famous  by  predicting  a  hurricane 'r*  (And 
having  his  prediction  fulfilled,  which  is  quite 
another  thing). 

Devastating  as  they  are,  these  cyclones  have  now 
and  then  brought  bleeaings  in  their  train.  Towards 
the  dose  of  the  last  century  the  Windward  Islands 
were  in  a  sorry  plight.  ^I^key  were  overrun  by 
ants  of  the  ominous  name  of  "  Fx>nnicffi  omnivors." 
The  species  is  not  at  all  uncommon  now ;  but  then 
it  was  everywhere.  They  covered  the  whole  face 
of  the  counby  like  locusts,  and  devoured  all  that 
came  in  their  way,  with  a  marked  preference  for 
"  fleah  meat,"  aa  the  vegetarians  somewhat  unfairly 
oall  animal  food.  Calves,  pigs,  chickens,  babies, 
and  invalids  —  all  who  were  too  weak  to  help 
themselves  were  attacked.  It  waa  actually  debated 
whether  Barbadoa  ahould  not  be  abandoned  alto- 
ffether.  Martinique  offered  a  reward  of  £40,000 
for  a  remedy.  Grenada  £20,000.  Holes  were  xnade 
in  the  ground  and  lighted  wood  put  therein,  upon 
which  the  ants  are  recorded  to  have  rushed  till  their 
bodies  were  piled  up  in  hea|)S,  and  the  coals  ex- 
tinguished. Myriads  were  killed;  but  no  effect 
was  caused  by  all  man's  efforts.  The  army  of 
deatroyera  waa  innumerable,  incalculable,  as  when 
the  dust  of  the  land  of  E^^t  became  lice  upon 
man  and  i^on  beast. 

Theo.  in  1780,  came  the  great  hurricane,  and 
swept  the  Oaribbean  Sea  from  the  ouUving  rock  of 
Barbadoa  to  the  shorea  of  Jamaica  ana  Cuba.  In 
its  track  it  left  death  and  destruction,  so  great  and 
widespread  that  for  awhile  the  wars  of  the  rival 
nations  of  France  and  England  oessed  in  sheer 
dismay.  The  forts  were  rumed.  but  the  ships  that 
might  have  taken  advantage  of  their  del encelessness 
were  either  at  the  bottom  of  the  sea  or  creeping 
home  like  wounded  sea-birds,  with  torn  sails  and 
broken  masts.  It  was  a  time  of  calamity  such  as 
has  scarcely  been  seen  since ;  but  it  had  a  gleam  of 
hope  for  the  future.  The  ants  were  gone—drowned 
by  the  rain,  or  swept  away  by  the  storms.  Since 
then  tiiey  have  onl^  once  appeared  in  numbers, 
namely,  m  1814,  but  it  was  then  found  easy  to  get 
rid  of  them.  It  may  well  be  questioned  whether, 
without  the  great  hurricane,  there  would,  at  this 
date,  have  be^  any  settlement  in  the  Windward 
Islands  at  all. 

Venus  and  Mercury  have  been  very  beautiful  in 
the  evening  sky  on  some  evenings  this  month. 

T.  Preston  Battaraby, 

Barbados,  Nov.  29.  Oapt.  B.A.,  F.B.A.S. 

AKATBIIB  ai.  A88-BLOWISrO— VA0TJT7K 

TUBES. 

[33027.]— Thebb  is  ]probably  no  class  of  work 
open  to  the  amateur  which  will  give  more  de^ly- 
interesting  results,  or  repay  him  for  his  trouole, 
than  the  construction  ox  vacuum  tubes.  While 
these  are  very  expensive  to  buy,  on  account  of  the 
labour  and  ume  required  to  produce  them,  their 
F"^t^m%  are  comparatively  inexpensive,  and  any- 
one who  has  succeeded  in  making  even  a  very  rough 
mercury  pump,  for  which  full  instructions  have 
already  been  given,  wiU  have  little  difficulty  in 
making  some  (»  the  simpler  forms  of  vacuum  tubes, 
which,  for  ttie  purposes  of  study,  are  far  more 
useful  than  the  elaborate  designs  of  purchased 
Q>ecimens. 

Two  blowpipes  will  be  required— one  to  give  a 
moderately  small,  steady,  sharp  pointed  fiame,  and 
the  other  to  be  aa  large  as  poaaible,  so  that  a  large 
and  powerful  flame  may  be  obtained. 

The  platinum  wire  for  fusion  into  the  glass  should 
be  of  inoderate  thicknees,  about  No.  28  or  30  gauge 
being  the  moat  generally  useful ;  but  itmust  be  per- 


fectly dean,  and  should  never  have  bean  used  lor 
any  other  purpose.  To  show  the  neoasnty  of  thii 
prscaution,  I  may  mention  that  a  piece  of  platiBom 
wire  whidi  had  bean  expoeed  to  fumes  of  baraiBg 
phosphorus  cracked  eveiy  tube  into  whidi  it  wis 
sealsia,  although  apparently  quite  bri^t  and  un- 
affected. 

For  the  electrodes  within  the  tubes  the  most  soit- 
able  metal  is  aluminium— platinum,  silver,  bmi, 
and  nearly  all  metals  when  used  as  dectmdsi 
speedily  cover  the  glass  in  their  vicinity  withaUsdk 
opaque  coating  of  metallic  paitides  torn  off  by  ths 
disoharge,  aluminium  and  magnesium  bsiflg 
apparently  the  only  metals  which  do  not  show  saj 
trMSs  of  this  effect.  Thin  aluminium  foil  may  bs 
used,  as  it  is  so  light  weighing  that  the  expanss  is 
very  trifling. 

The  nature  of  the  glaas  requires  apedal  attsntian. 
It  is  very  convenient  to  have  a  supply  of  En^Kih 
lead  glass,  and  of  good  German  soda  glass,  in  smill 
and  large  sizes,  and  the  greatest  care  must  bo  tskn 
to  keep  each  make  of  glus  quite  distinct^  for  in  iJl 
combinations  it  is  absolutdy  neceeaary,  m  ordsr  to 
insure  a  good  joint,  that  the  glass  used  shonld  be  of 
the  same  composition  throughout,  and  this  is  bsit 
secured  by  always  using  the  same  make.  It  will  be 
found  in  practice  that  lead  glass  is  the  least  lisUs 
to  caack  during  and  after  manipulation,  and  henos 
may  be  used  with  advantsge  wherever  soitsblo. 
But  it  raqniraa  a  Ywy  potrarnd  flame  to  wtttk  Iszgi 
sisea,  or  to  blow  a  good  bulb,  without  bJaaksning 
the  glaas  with  reduced  lead,  and  for  this  reaaan  ths 
beginner  will  probably  find  it  easier  to  use  sods 
glaas  for  Us  larger  work.  A^(ain,  aoda  glass  «in«it 
be  used  in  tiAMstoshow oertam  of  Crookes*s effeetii 
as  no  other  glaai  phosphoresosa  so  brilliantly. 

We  will  oommeoce  by  making  a  plain  tobe  as 
shown  completed  in  Fig.  1.  Take  a  guas  tube  about 
lih.  or  fin.  in  diameter,  and  lOln.  or  llin.  long.  Iti 
yi»iWn«M  ihould  hardy  exceed  one  nuUim^tro^  u  it 
is  a  fatal^nistake  to  use  too  thick  glass.  In  snsU 
diameters  the  thinnest  glaas  will  stand  the  pMiniVi 
if  well  made.  Clean  the  tube  well  inside,  and  fit 
one  end  with  a  perforated  cork  and  snuU  tube  in 
convenience  in  blowing.  Close  the  other  end  in  ths 
large  blowpipe,  if  necessary  removing  it  to  the 
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Fxa.  1. 

smaller  oxfe  in  order  to  pick  off  a^  sli^t  pm- 
jeetion   at    the    end;    then    heat  it    nntfonnly 
in     the     large     flame,     and     blow    it    gsntlj 
into  regular  shape.     In  dosing  a  tube^  of  this 
diameter,  care  must  be  taken  to  keep  it  in  n^sd 
motion  when  first  brought  over  the  fisme,  aad  the 
heat  should  be  first  apimed  one  or  two  inches  froai 
the  end  of  the  tube,  until  that  part  is  j  nst  softsoio^ 
and  then  gradually  brought  up  to  the  end.   For  a 
a  tube  be  too  suddenly  heated  at  the  sxtzeme  end, 
a  crack  is  very  liable  to  start  longitudinaU/dowa 
the  tabe,  and  as  the  glass  there  is  cold,  nottung  can 
be  done  to  stop  it ;  but  if  the  glass  be  wdl  hot  at  a 
little  distance  from  the  end,  a  crack  can  be  uom^ 
^atdy  followed  up  with  the  flame  and  >toppin 
without  doing  any  mlory.    In  order  to  avoid  wane 
in  doeing,  a  bit  of  glass  long  enough  to  hddoan- 
fortobly  should  be  used  to  make  arough  c<»m«5 
to  the  end  of  the  tube,  in  order  to  f  ona  a  son  w 
handle.    This  rough  joint  must  be  kept  hot,  m  « 
will  crack  off  if  lOTowed  to  cooU     Bo  not  pdl  oQt 
the  tube  much,  or  the  glass^will  become  too  Una, 
but  allow  it  to  fall  together  by  its  own  weight,  w 
polling  out  as  much  aa  is  abaolutely  nscsMsry.   !■ 
aplMarance  will  now  be  as  shown  at  b.  Bstoca 
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tSknmg  it  to  oool,  rafaoYiS  t6  mftU  blowpipe ;  got 
fh«  Mttillast  ud  riiarpeik  flame  pomble— tbe 
mate  the  better— tad  let  it  aoften  a  point  at  the 
«d  of  tke  tube  where  terankiBl  ii  to  be  iiumrted. 
Ibaoh  the  pohit  with  a  bit  of  platinun  wixe,  eo  that 
thewiie  jiuft  pauee  mto  the  gUai,  then  remove 
from  flame  end  withdiaw  the  wire^  ^friiieh  will 
faring  with  it  a  Terr  mall  hollow  tube.  Break  off 
Ihii  tttbe gently  with  aemaU  patr  of  plien,  whic^ 
wiH  leate  a  ngged  hole  about  one  miUxm^tra  in 
diameter^  and  let  a  amaU  flame  tonoh  it  for  an 
ioftuit,  m  order  to  romid  theedgea ;  then  warm  tbe 
whole  end  thoroughly,  and  allow  to  oool  in  cotton 
wool. 

In  the  meantime  the  terminals  may  be  prepared. 
Do  not  out  off  juet  the  length  of  platinum  wire 
intended  to  b^  uaed,  or  it  will  be  too  short  to  hold, 
but  take  a  piece  of  it,  and  leaving  about  fin.  of  it 
ontoached.  coat  the  next  |in.  with  an  even,  regular 
byer  of  glass  about  ^ih.  diameter.  This  can  be 
done  by  pulling  out  a  thldk  thread  of  glass,  and 
itioking  it  roughly  on  the  wire  in  sufficient  quantity, 
the  whole  being  then  well  fused  until  it  runs  into  a 
regular  mass.  A  dean,  sharp-pointed  iron  rod  is 
here  sometimei  ueeful  to  equalise  the  distribution. 

It  must  be  mentioned  that  the  kind  of  glass  used  to 
ooat  the  wire  is  of  the  greateat  importanoe.  If  the 
tube  is  of  lead  glaas,  white  arsenio  enamel,  which 
nay  be  pnrdiaaed  with  the  glass,  is  very  oonvenient 
for  this  pnrpoae ;  but  it  is  not  always  safe  to  use 
it  with  soda  glass.  The  safest  and  best  plan  is  to 
cost  the  wire  with  a  fragment  of  the  tube  itself,  the 
portion  removed  when  the  end  was  oloaed  being 
polled  out  into  a  thread  for  the  purpose.  This 
pactioe  will  ineure  safety  from  cracking  after  seal- 
ing, which  is  alnuMt  oertain  to  occur  if  the  glass 
nisd  differs  from  that  of  the  tube  itself. 

Cutout  around  disc  of  aluminium,  rather  smaller 
than  the  diameter  of  the  tube,  using  a  three- 
psnny  bit  or  a  sispenoa  aa  a  partem ;  put  it  on  a 
oork,  and  with  a  needle  pierce  three  sniall  holes,  as 
ahownintf.  Fig.  1.  One  end  of  the  wire  can  now 
be  thieaded  through  the  holes,  and  then  pinched 
tight  with  the  pliers,  thus  giving  a  firm  attachment, 
the  completed  terminal  being  shown  at/.  Of 
eonise^  this  plan  is  not  so  neat  as  soldering,  but  is 
equally  effectiwe,  and  avoids  tbe  possibility  of  melt- 
iag  the  solder  during  the  fusing  m.  Now  drop  the 
terminal  into  the  tube,  so  thai  the  wiE«  passes 
through  the  hole,  and  make  a  neat  loop  by  twisting 
wire  round  the  end  of  an  iron  rod,  puttmg  the  finger 
upon  the  edge  of  the  hole  meantmle,  in  order  to 
relieve  as  much  ^aa  possible  the  strain  on  tbe  thin 
edges  of  the  glass.  The  terminal  is  now 
ready  to  be  melted  into  the  glass,  and  this 
opeimtion  should  be  immediately  proceeded  with, 
for  if  the  tube  i>  left  in  its  present  state  for, 
■y,  all  night,  it  ia  very  liable  to  crack.  Have  a 
nodmeoe  of  cotton  wool  in  readiness,  pull  a  thin 
mieaa  of  glass  out  of  the  same  piece  as  that  used  on 
the  wir^(or  of  enamel,  if  that  was  used  on  the  wire), 
sod  then  warm  the  wholeend  of  the  tube  gradually 
sad  carefully,  using  first  the  small  blowpipe  with  a 
Isigeilame.  As  ue  glass  becomes  warmer  lower 
tbe  flame,  and  when  well  heated  throughout  use  a 
moderate-sized,  flne-pointed  flame,  and  let  the 
point  of  it  ampmge  on  the  terminal.  Don't  let  it 
soften  the  glass  too  much  just  yet ;  but  put  the  end  of 
the  iron  rod  into  the  loop,  and  pull  it  a  very  little 
way  outwards,  so  as  to  make  good  contact  all  round. 
Then  with  the  thin  glass  tl^ead  ooat  a  little  glass 
roimd  the  part  marked  ef,  to  form  a  small  shoulder, 
which  will  make  everything  tight,  and  secure  the 
end  of  the  loop.  Then  very  uoroughly  heat  the 
terminal  to  aa  high  a  temperature  as  possible,  and 
also  do  the  same  to  the  slass  in  its  neighbournood. 
The  tezminal  inside  wm  move  downwards  by  its 
own  weight,  and  the  tube  must  be  turned  round  to 
coonteract  this.  Turn  up  the  flame,  and  warm  all 
the  end  of  the  tube  carefimy,  and  then  immediately 
wrap  up  in  cotton  wool.  It  is  most  important  thai 
itsbould  be  allowed  to  become  quite  cold  before 
heing  disturbed,  and  this  will  take  some  time.  The 
other  terminal  must  then  be  fused  in. 

Iieioester.  B.  B.  B. 

BAl.AHOINa  SWBZil.  PBDAI.. 


[33028.]—"  Lbo  "  (letter  33007)  cannot  under- 
stand how  my  suggestion  of  weighting  the  shutters 
would  answer,  x  think  if  he  r^ers  to  my  lettiff — 
I  have  not  a  copy  at  hand— he  will  find  that  I 
sdvocated  "balancing/*  say,  by  screwing  a  strip 
Of  sheet  lead  on  the  back  side  of  the  shutter  near 
the  top  edge,  or  otherwise,  no  matter  by  what 
nsaas,  so  long  as  the  shutters  are  "  balanoei"  If 
tttts  IS  done,  it  does  away  with  all  leverage ;  infect, 
the  simple  key  to  the  whole  business  is  to  "  bahmce" 
^vnvthing,  so  that  the  shutters  and  mechanism  will 
■nnd  Btilfat  any  point.  And  this  is  the  reason  why 
hslsnoed  shuttete  do  not  close  tiyht  like  the  re- 
eotering  pedal,  which  doses  the  shutters  tight  by 
s  weight  on  spring. 

A  balanced  pedal  can  only  be  made  to  stand 
eiosed  to  the  first  point  of  contact,  whilst  the  re- 
yying  pedal  will  "nip"  the  shutters  close  to, 
CtvBffthat  delidons,  far-away  effect  not  obtaio- 
abw  sy  other  means.    I   believe  the   recoverixig 


rdal  is  recommended  by  thetCk>lIege  of  Organists, 
am  glad  to  hear  that  "  Leo  **  looks  favourably 
on  my  idea  for  maintaining  the  recovering  pedal  in 
any  position.  The  wording  of  his  letter  seems  to 
throw  some  doubt  as  to  the  idea  being  my  own.  I 
can  assure  him  that  it  is  entirely  my  own  mvention, 
and  that  no  one  else  had  a  hand  in  it  in  any  shape 
or  form. 

There  are  a  great  many  improvements  yet  to  be 
made  in  organ  building,  and  i  think  it  will  not  be 
long  before  we  shall  hear  some  sorprisins  sugges- 
tions, which,  if  carried  out,  aa  they  unwsubtedly 
can  be,  will  revolutionise  the  art  of  building 
medium-sized  organs. 

Sudbury.  Thos.  BlUaton. 
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%*  In  their  anttcen^  Corretpondenii  art  rttpecU 
fulw  requMted  to  mmtioHf  in  each  imtanee^  the  title 
tmanunMer  rf  the  query  aeked. 


[75687.]— Oaatlng^  in  Lead  (TJ-O.)— To  "  Pbao- 
TioAL  Cabieb." — I  should  havo  answered  your  query 
before,  had  I  been  able.  (1^  The  kind  of  paper 
that  this  is  printed  upon  maaee  very  good  tubes. 
The  diameter  depends  (1)  upon  that  of  your  pen- 
holder, and  (2)  the  quantity  of  paper  you  roll  round 
it;  imake  them  of  pieces  18in.  long.  (2)  Insert 
pins  according  to  your  sketch  No.  2.  (3)  From  a 
small  iron  laSe;    (4)  A  round  hole  is  best. 

Pbaotioal  CAarsB. 

[75687.]-OaBting  in  Lead  (U.Q.)— "  Practical 
Caster  *'  appears  to  have  missed  the  query,  so  I  will 
tiy  to  help.  (1)  I  have  used  common  writing- 
paper  to  make  moulds  for  lead  caps  for  battexy 
carbons  without  meeting  with  any  difficulty ;  but 
cartiidge-pi4)er,  rolled  up  with  paste  to  two  thick- 
nesses and  well  dried,  would  be  better.  Diameter 
large  enough  to  slip  pin  down,  and  as  little  larger 
as  will  admit  of  steady  pouring  down  the  tube. 
(2)  Sketch  1  is  right.  Tha  object  is  to  make  a  small 
hole,  through  Ti^ch  the  lead  will  filter  into  the 
mould  when  poured  into  the  tube.  The  head  should 
be  cut  off,  and  the  holder  with  pin  be  used  as  a 
bradawl  to  bore  through  the  whitin{[  down  to  the 
pattern.  (3)  Pour  out  of  iron  ladle  into  the  paper 
tube.  (4)  "Practical  Caster"  says  Zm,  diameter. 
This  word  shows  that  it  is  intended  to  be  round. 
The  sides  of  hole  have  to  support  the  mass  of 
whiting — ^that  is  their  only  objeot,  so  the  shape  is 
not  material ;  but  there  can  be  no  doubt  as  to  what 
is  meant  by  the  very  dear  instructions  on  p.  183. 
The  only  thing  that  occurs  to  me  is  that  no  ventila- 
tion seeqps  to  be  provided  for.  Poasibly  the  whiting 
is  sufficiently  porous  to  allow  the  air  to  escape 
through  it  when  the  metal  is  poured ;  but  if,  on 
trial,  you  find  the  metal  is  not  solid,  try  again,  and 
prick  the  surface  of  mould  {outside  the  paper  tube) 
with,  say,  three  pinholes  reaching  down  to  the 
pattern.  Glattok. 

[75523.]— Logarithms.— Deoompoaition  of 
K umbers  Into  Factors. — The  example  £^ven  by 
me  in  the  "  E.M.,"  p.  334,  was  for  the  purpose  of 
calculating  the  logarithm  to  12  or  14  places  by 
means  of  Steinhauser's  Tables.  It  has  occurred  to 
me  that  possibly  some  Toaderw  might  like  a  general 
rule  for  any  number  of  places  to  which  auzilia^ 
tables  might  extend.  The  advantage  of  Oray^s 
method  or  decomposition  o^  Steinhauser's  is,  I 
think,  evident  on  account  of  its  greater  brevity.  It 
may,  perhaps,  be  rendered  easier  to  remember  by  a 
few  preliminary  words.  Supposing  we  have  a 
number,  N,  and  we  wish  to  breikk  it  up  into  factors 
of  this  description :— A,  10' +B,  IOI^tC,  10'' 4- B. 
sad  so  on ;  A  being  a  number  ca  four  figures,  ana 
B.  C,  D,  &c,  being  each  any  number  under  10,000. 
Tne  first  four  figures  of  N  are  A.  Divide  the  re- 
maining figures  of  N  by  A,  and  the  first  four  figures 
of  quotient  are  B.  Let  the  remainder  at  this  point 
be  B ;    consequently,    disregarding   final   cipners, 

^^Lm^IQ-'^B.    Bi  is  then  divided  by  N-R„ 

and  the  first  four  figures  of  quotient  are  C.  Let  the 
remainder  then    be    called    B,.     Consequently, 

?i_rA*  without  its  final  dphen,  is  C.    B,  is  then 
N-B, 

divided  by  N— B,,  and  the  first  four  figures  of 
quotient  dre  D ;  and  if  the  remainder  is  then  B,,  it 

follows  that  \  ~  J^*isD,  and  so  on.    If  N  oon- 

ri  —  Bj 

sisted  of  an  infinite  number  of  figures,  it  would 
be  evident  that  the  differences  between  the  number 
of  figures  in  the  divisors  would  be  7, 11, 15, 19,  &c. ; 
the  divisors  containing  respeotivelsr  4,  11,  22,  37,  56 
figures,  and  so  on.  dut  in  practice,  since  we  do 
not  want  more  than  four  or  five  factors,  the  divisor 
is  never  more  than  12  figures  in  length.  Unless 
extreme  accuracy  in  the  final  figure  of  the  logarithm 
is  wanted,  after  the  divisor  is  made  10  figures  long, 
the  remainder  of  the  division  may  be  contracted,  as 


in  the  following  example,  which  illustrates  the 
decomposition  of  the  same  number  that  **  A.  B.  L." 
gave. 

1371)  2885    7423    8623    5368    7        (2104 
2742 
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137 

7 

1 

6 
5 

642 

484 

1371,2884,584)   1    1583    8623    536 
1    6970    3076    672 
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613 
548 

5546 
5153 

8648 
8336 

65 
54 

0393 
8515 

0312  7 
3833  6 

10 
9 

1877 
5990 

6479  1 
1920  9 

1371,2885,74) 

5887 
5485 

4558  2 
1543  0 

402 
»  274 

3015  9 
2577  1 

128 
123 

0438  1 
4159  7 

4 

4 

6278  4 
1138  7 

5139  7 
4113  9 

1025  8 
959  9 

65  9 
54  9 

(429a 


(3748- 


11    0 
11    0 

(if  absolute  accuracy  in  the  20tii  figure  of  the 
logarttiim  is  wanted,  with  a  strong  probability 
that  the  2lBt  figure  is  correct  also,  we  must  give  12 
figures  to  the  met  divisor,  making  it  end,  m  this 
enee,  with  the  figures  7,424,  at  the  same  time 
annexing  two  ciphers  to  the  dividend.  In  the  above 
instance  this  would  extend  the  division  one  or  two 
lines  further,  giving  us  an  additional  quotient. 
Thus— 

11108 
10970 


138(101 
137 


This  additional  factor  would  cause  an  alteration  iir 
the  2 1  St  figure  of  the  logarithm.     T.  S.  Babbbtt. 

[75725.1— Horse-Powsr  (XT.  O.)— I  do  not  know 
of  a  satlsiaotory  rule  lor  the  power  absorbed  by  a  fan. 
Molesworth  gives  a  rule  for  H.P.,  and  another  for 
prsasure,  wmoh  may  be  modified  thus  :•— 

H.P.  =  1-56P*A; 

orH.P.-.        ^^* 


6,081,260,000 
where      P  ■  preasure  of  blast  in  lbs.  per  sq.  inch. 
T  e  speed  of  tips  of  blades  in  feet  per 

•    second. 
A  a  sum  of  areas  of  tuyeres  in  sq.  inches. 
H.P.  ~  horse-power. 

The  valueof  P  is  given  as     ^^^    I  see,  by  the 

bye,  that  the  formula  in  Molesworth  for  fans  ia 
given  in  Bourne's  **  Handbook  of  the  Steam- 
Engine"  as  well.  With  regard  to  the  shearing 
machine,  Dr.  Hartig  found  that  a  machine  cutting 
4,648Bq.in.  of  cut  surface  per  hour  in  platee  ^ths  of 
an  in(&  thick,  required  5H.P.  You  will  find  a 
rieume  of  his  rssults  in  Clark's  «'Bulea  and 
Tables,"  and  also  in  JSnytfiMrisf ,  YoL  zviii.  p.  338. 
Bankine  (p.  562,  "Machinery  and  Mill-Wotk) 
recommends  that  tbe  work  of  one  cut  should  be 
estimated  aa  12,500  C^,  where  0  •  length  of  cut  in 
inchea,  and  t  •  thickness  of  plate  in  inches.  This 
will  be  in  iiM^A-pounds.  Th9  work  in/oo^-pounda 
per  stroke  will  be  1,042  C^  nearly.  Of  course,  a 
heavy  fiywheel  must  be  provided  to  store  the  work 
during  uie  interval  between  two  cuts. 

GliAWOy. 

[76633.]— Sledges.— If  you  look  well  at  my 
sketches  you  will  see  how  to  make  your  sledse. 
Fig.  1  is  a  piece  of  deal  4ft.  long  and  2|in.  wide. 
Tou  will  see  by  the  sketch  that  some  wood  must  be 
cut  away  so  as  to  put  the  runners  in  their 'proper 
places ;  this  is  very  soon  done  by  marking  2m.  off 
each  end,  and  cutting  as  shown.  In  Fig.  2  is  shown 
the  ash  runner,  3ft.  8in.  in  length.  You  must 
have  two  of  Jheae.  and  they  must  fit  in  the  places 
•lit  in  the  wood  in  Fig.  1.    Fig.  3  represents  the 
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vnnnen  fixed  with  a  bar  between  them  to  hero 
Ihem  apart.  There  is  a  front  board  ahown  in  thb 
figure ;  this  ii  oaired  with  a  iret  saw  on  a  pieoe  ol 
eoft  wood,  and  when  fimahed  if  nafled  on  a  piece  of 
<xuBmon  woodf  and  then  fattened  on  to  the  nont  of 
the  dedge.  Fig.  4  it  the  dedge  made  np.  A  is  a 
knob  niade  of  brass  to  fasten  the  traoes  on  to  the 
sledge.  B  is  a  foot-rest  and  0  is  the  seat  made  out 
of  deal  oorered  with  TelTet  or  oarpet,  with  pieoes  of 
wood  naUed  round ;  D  ii  the  pnAing  hancUe  made 
of  iron  (which  wonld  have  to  be  oast  for  yon), 
fastened  on  the  sledge  with  bolts;  8  is  the  side- 
board, whioh  is  also  made  of  deal,  and  which  has  to 
haTe  nailed  on  it  a  piece  of  oarred  wood,  shown  in 
Fig.  7.  Fig.  5  repressnts  the  bar  on  the  end  of  the 
traoes  made  of  brass.  Fig.  6  shows  the  angle 
faraokets,  which  are  used  to  fasten  the  ronners  to 
the  floor  of  the  sledge.  A  tandem  sledge  wonld  be 
made  in  the  same  way,  only  two  seats  instead  of 
one.  lUs  sledge  is  venr  light  to  pwAi,  as  all 
weight  is  at  the  back.  This  sledge  Is  Tcty  nice 
•when  made  np,  and  not  eKpensiTB  to  mi^.  Of 
oooxie,  the  earring  rests  with  yon ;  if  yon  do  not 
like  the  pattern  it  IS  easy  to  make  another.  Ishall 
be  ^eased  to  make  clear  thnragh  the  « £.M.*' 
anything  yon  do  not  understand. 

G.  Q*.  M.  Bbhuxxt. 

[75826.]  —  Tide  Gauge.  —  There  are  several 
wrangements  for  measozing  the  rise  and  fall  of  the 
*<  tide."  The  auerist  should  look  up  the  letters  of 
the  Ute  Bev.  j.  Pearson,  of  Fleetwood,  and  if  he 
refers  to  p.  263.  May  23, 1834,  he  wOl  find  an  illus- 
tration. I  behere  Mr.  Pearson  erected  at  Fleet- 
wood a  gauge,  and  if  I  recollect  he  illustrated  a 
gauge  in  some  number  of  the  "E.M."  which  I 
cannot  now  refer  to.  B.  S. 

[76826.]— Ohooaing  a  Pianoforte.— The  best 
adyioe  that  can  be  given  to  any  one  who  needs  to 
ask  such  a  question,  is  to.seek  the  assistance  of  an 
A^*  fuU  cc 


_r —  —  —  compass"  is  sersn  octaves, and 
the  majority  of  the  instruments  made  nowadays  fall 
Jittle  short  of  that ;  trichord  is  notmudli  advantage ; 
but  the  iron  or  steel  frame  ii.  Cheok  action,  of 
course,  or  its  equivalent.  See  Mr.  Davies's  papers 
in  the  volumes  pubUshed  some  years  ago. 

FOBTB. 

176834.]— Bleotrioal  Water-Level  Indicator. 
—There  are  some  designs  for  water-level  indicators 
Illustrated  in  back  volumes.  I  suppose  the  querist 
means  that  the  acting  apparatus  is  to  be  at  the 
reservoir,  and  the  indicator  at  the  oifioe.  The 
question  seemt  to  be  of  only  individual  interest; 
'out  in  spite  of  that,  much  information,  on  the  sub- 
ject can  DO  found  hi  back  volumes.  T.  L. 

[76836.]  —  ICaquay  Battoiy.— The  Maqusy 
battery  was  illustrated  and  deeoibed  in  the 
<*  E.  M."  for  July  16,  1886.  and  there  is  a  note 
referring  to  it  bv  Dr.  Paget  Higgs  in  the  number 
f6r  July  23,  1886.  Of  course  the  querist  knows 
that  the  use  of  a  battery  for  hghting  work  \m  very 
expensive ;  but  no  doubt  the  luquay  is  as  good  as 
any.  L.  M.  P. 

[76846.1 —Tamarind  Wine.— Macerate  the 
tamarinds  with  hot  water  and  sugar,  and  ferment 
in  the  usual  way ;  but  it  is  better  to  use  them  as  a 
decoction,  sweetening  to  taste,  and  rbizing  freshly 
9M  required.  B.  S. 

[76896.]  —Hystoria.'-'OaaoerosoS  third  dilution, 
with  occas  ional  bath  of  Oanoerosb\  will  completely 
core.  Maxtszbt. 

[76923.]— Problem.  — Wifli  all  deferunce  and 
respect  to  *'Pnuled,*'  and  those  who  have  replied 
•to  what  he  calls  a  problem,  is  no  problem  at  all, 
and  is  nothing  more  than  a  small  sum  in  arithmetic 
of  the  eLsmentanr  rules  of  decimal  fractions.    To 

iaytiiat4r.  ^^^  ^7^ ^     >^    [-984708  -  (-626 

X  -173648)]  -  18301,  is  as  absurdas  to  say  ^  -  the 
If  atioaal  Debt.  If  the  above  oalcuUtion  be  divested 


of  itsalgebraioslgarb  (**«  m  '*)  the  result  will  be 
just  the  same,  and  if  it  forms  any  nart  of  a 
problem  at  all,  it  must  be  the  tail  end,  and  the  head 
withheld,  and,  therefore,  no  one  can  make  '*  top 
nor  tail"  of  it  as  a  problem,  x  is  one  of  the  letters 
which  represents  an  unknown  quantity  in  algebra ; 
but,  at  the  same  time,  an  equattve,  relative,  or  com- 
parative quantity.  I  should  consider  that "  Puzzled  " 
has  overlooked  the  fact  that  x  has  an  eouative  value, 
which  he  does  not  give,  and  that  220392*937942, 
as  I  make  it  from  the  figures  he  gives,  would 
be  equal  to  12r,  then  x  •  1^66- ;  but  the  whole  of 
the  proposition  should  have  been  given,  (hen 
<'  Pozded  *'  could  have  been  assisted. 
Wolverhampton.  W.  Wittok. 

[76930.]— GkM-En^lne.— I  must  thankMr.T.  0. 
Smith  for  his  reply,  whioh  meets  my  case,  as  I 
found  a  leak  in  gas-bag.  Have  been  letting  out 
mixed  gas  and  air  through  a  small  cock  before 
starting,  which  hss  made  a  great  difference.  Gould 
you  say  if  a  tin-plate  gas-beg  Would  answer  as 
well  as  the  cast-iron  ones  which,  I  understand, 
Crosdey's  are  now  fitting  to  their  eogines,  and  how 
one  knows  when  they  are  full  or  empty  ? 

Shttkt. 

[76973.]  —  Telaphonea.— Wind  each  magnet 
with  No.  40  double  silk- covered  copper  wire  to  a 
resistance  of  70  ohms.  See  also  **  Telephones : 
their  Gonstruetton  and  Fitting,"  in  which  you  will 
find  scale  drawings  of  both  the  single-pole  and 
double-pole  Bell  receivar.  F.  C.  Axxbop. 


[76980.1  — Soldering. —  "Amateur"   will  no 


the  solder  finid,  he  will  apply  some  soldering  solu- 
tion, and  with  a  file  in  one  hand  and  a  hot  copper 
bit  m  the  other,  quickly  file  and  rub  the  ezpoeed 
phwes;  the  solder  will  run  from  the  good  places  and 
cover  everywhere.  If  it  is  a  flat  surface,  use  the 
end  of  the  file  more  as  a  scraper.  Plenty  of  solder 
must  be  put  on  in  the  first  Plaoe,  the  excess  being 
easily  squeesed  out  when  Che  tm-plate  is  put  on, 
or  it  may  be  wiped  off  previously  with  a  rag.  Above 
all  things,  do  not  make  the  iron  too  hot,  but  just 
warm  enough  to  keep  the  solder  fluid  while  workmg. 

F.  SSASCB. 

[76024.]  —  OUoking  Koiae  In  Telephone 
BeoelTora.- This  most  likely  arises  from  your 
having  taken  off  the  receiver  while  they  are  ring&ig 
at  the  other  end,  the  "  clicking  "  ariamg  from  the 
alternating  current  from  the  magneto  generator 
passinff  through  the  receiver.  Noises  in  the  receiver 
also  arise  from  too  much  battery  on  the  mcrophone, 
or  too  loose  adjustment.  F.  0.  Auuop. 

[76026.]  —  Xleotrio  Idghtlng.  —  I  see  two 
replies,  by  two  of  our  best  correspondents,  as  to 
the  cost  of  motive  power,  in  which  they  say  that 
the  pas-engine  costs  more  to  drive  than  the  steam- 
engme.  In  my  humble  opinion,  this  is  hardly 
oozreot,  as  my  experience  teaches  me  that  the  gas- 
engine  ii  cheapest.  I  had  a  6H.P.  steam-engine 
(Tansye)  that  cost  about  268.  per  week  in  ooaL 
Now  I  drive  an  8H.P.  Otto  gas-engine  from  208.  to 
22s.  per  week.  In  the  case  of  the  steam-engine,  it 
took  the  best  part  of  a  man's  time,  having  to  make 
maay  journeys  per  day  to  see  to  bis  fire,  and  look 
after  l3ie  water,  besides  the  nuisance  of  sometimes 
letting  steam  get  too  low,  and  sometimes  to  find  his 
fire  nearly  out  when  he  came  in  the  morning,  and 
not  beinff  able  to  start  at  the  proper  time,  thereby 
keeping  hands  idle.  Now  he  simply  lights  the  gas 
to  heat  ignition  tube,  and  whfle  that  is  getting  hot, 
oils  up,  and  then  starts,  and  does  not  go  to  the 
engine  till  it  is  time  to  stop  it.  Consequentiy  the 
man  has  much  more  time  to  work  at  other  tmngs. 
There  is  no  coal  to  get  in.  or  ashes  to  wheel  out, 
thereby  saving  that  cost  It  also  takes  up  less 
room.  A  friend  of  mine  had  a  SH.P.  steam-engine 
which  cost  lOs.  per  week  in  coal,  and  88.  per  week 


lor  youth  to  attend  to  it.  Ha  inveried  ia  a  4HJP. 
gaa-engine,  which  doesthesama  woiklof  ?•.  6d.,iB- 
Sudhig  oil,  one  of  tiia  wuifcmea  stoDpiog  sad  itut^ 
it.  IhavesevsnlmofefriflBds  wlMsstipsB8Bai8 
simiUr.  It  wonld  be  Intsiestiug  to  havatae  Qyiake 
of  other  oooespondents  who  have  had  both  kadsfll 
engines.  lalsothink  thata  fowaxtidsscB**Hov 
to  Make  a  Oas-Bogine"  would  be  wsleoMd,  si 
wheragasis  obtainable, I  think  the  bbmH  iteia. 
eni^nes  have  had  thair  day.  IVustingyoawiUftBd 
room  for  this,  and  hoping  it  win  lead  to  a  ttttis  aii- 
coarion,  I  thank  yon  m  antidpatioii. 


[76037.  V-<3kaTanomat«r.— See  B^book*<Elso- 
trio  Bell  Construction,"  whera  you  win  fiadieils 
draw&gs  of  the  linesman's  fpdvaoometv,  villi 
bobbins,  needles,  &:c.,  in  detaiL 

F.  C.  AxiflQP. 

[76060.]  —  Hook-and-Sya  to  Gut  Baad^ 
Don't  warm  the  hook.  Holtaapffel  says  bvad 
the  gut  point  after  screwed  in  with  neszly  isd-b^ 
wire.  Be  careful  not  to  strip  thread  on  nt  bj 
ovarscrewing.  jCjul 

[76069.]— Lathe.— Turn  grooves  Y-ahs^ 

176078.]— Boring  Ckiuare  Holea.— Thotvii 
a  tool  described  some  time  back  for  boring  aqoos 
holes  in  wood.  It  consists  of  a  squsre  stealoMt, 
in  whioh  a  twist-bit  is  acourataly  fitted,  to  be 
operated  by  brace,  and  as  bit  borss  out  vrasd  hobi 
in  wood,  the  chisel  edges  of  case  squsrsatfafla. 
The  bevdled  edges  oi  case  are  from  the  hinds.  If 
I  remember  aright,  it  is  an  article  on  ssle,  sad  wv 
described  in  Wwh  some  time  back.  No  dntt 
some  reader  could  tell  you  number  of  pa^;  Int 
if  not,  I  will  look  it  np  and  let  you  know.  This 
is  a  shoulder  near  shank  of  bit  whiohjcsaacs  ohi 
forward  with  bit  JT.  H.  Ntnn. 

[76088J— Bleotrio-Idght  Inataliation^lfat 
mai^.  Orossley's  6-man-power  win  just  aboot  do 
siz8c.p.  lamps  at  full  power.  Cost  of  oeelaif 
engine  and  dynamo  depends  on  the  kfaid  of  ennM 
and  dynamo  and  the  arrangement  of  tiispiaoi 
where  it  is  to  be  erected.  See  the  artidss  on 
"Electric-Light  Fitting"  so  fer  puUiahsd,  sad 
carefully  note  the  foUowing  ones  on  runnmg  vim 
andcBsmg.  F.  G.  Axxbqf. 

[76090.]— To  Kr.  Allaop.— Wbd  the  reosiwr 
with  No.  40  double  silk-covsred  vnre  to  about  70 
ohms  resiitance.  The  uneven  winding  doei  aol 
matter  much.  It  is  almost  imposaible  to  visd 
them  otherwiw.  F.  0.  AuAor. 

[76096.]  —  Atmolyaia.  —  Fowler's  "  Msdica 
Yocabulary  "  givee  meaning  of  the  abovo  word  si 
follows  :—t^^ftuw,  vuK>ux;  and  Aw,  I  sstfm 
Greek.]  ia,  Chem :  A  method  of  analysis  whieb 
admits  of  a  partial  separation  of  missd  gsSHSsd 
vapours  of  unequal  diffosibility.  by  aIlowhi|  tha 
mixture  to  pemuate  through  a  plate  of  grafts  or 
porous  eartnenware  into  a  vacuum.  P.  !<• 

[76098.J— Bonge.— In  my  eleotro-plating  day  I 
always  made  my  own,  in  two  ways :  By  oskmiBg 
sulphate  of  iron  in  a  small  crucible,  then  voi^ 
it  to  fine  powder,  and  lastiy  oolleoted  by  slatm- 
tion— i.e.,  tiie  powder  is  stirrod  in  a  large  ^W, 
of  rain  water,  the  impure  and  heavy  partieu  tu 
to  the  bottom,  the  fiauid  is  gentiy  pound  bto 
another  vessel,  where  tiie  choice  portion  sabaioe^ 
and  is  afterwards  collected  and  dried.  Ordinolrs 
the  crystals  of  sulphate  in  rain  water,  filter  tts 
solution  through  mie  mudin ;  make  a  sstnrsftsd 
solution  of  soda  in  rain  water,  filter  it  in  a  Isigs 
gliMSJar;  mix  the  two  liquids ;  when  tiie  grey  pes- 
apitate  has  subsided,  coUect  and  wash  it  lep^^Jf^ 
put  into  a  covered  crudble.  and  raise  it  to  a  doU-m 
heat,  pour  out  the  oxide  into  a  metal  diah.  and  ut 
it  cool,  when  it  will  become  a  fine  dark-red  cokmr. 
For  plated  work  I  always  made  my  powder  (rftto- 
thir^  rouge  and one-tnird  druggist's  msgnsiiaor 
levigated  whiting,  which  should  always  be  sseond 
in  a  tightiy-covered  pot  to  keep  out  the  ^^^ 

1 76103.]  —  Boldarlng  Ous*  Iron.  —  SodiBp 
amalgam  can  be  purchased  from  sny  fl^lsr  a 
chemicBls.  MeUUic  sodium  oombuiss  i»^ 
with  mercury,  a  considerable  amount  of  hsat  MUtt 
evolved  duxmg  the  combination,  and  the  rHottii 
sodium  i^m^igiMn.  It  diould  not  be  touched  wtn 
tiie  fingers,  as  it  dissolves  the  skin,  snd  is  hsUs  to 
make  painful  sores.  TBO0.  FunoBiB. 

[76106.]— Siphon.— There  is  no  limit  to  the  pot* 
rible  '*  sise  "  of  siphons  save  that  of  ooavsniflaoa 


posing  the  respective  hmbs  of  a  smhou  to  m  a.  a, 
£el2ter  symbcdising  the  longer  limb,  and  H  tbs 
•highest  part  of  the  bend ;  thou,  as  A'  is,  asy,  lan. 
loSgertCm  A,  the  pressure  at  H  is  ^^%^ 
the  direction  of  Aby  the  amount  of  tile  ^fhiw« 
in  weight  of  the  two  columns  of  water,  sad  so  toag 
as  the  suction  and  deKvery-if  I  may  wy-wSi 

the  former  behig  Wg^-itttj  SP^J^^ffSS 
to  work,  the  pressure  at  4a  dehmy  vMyiogiJ«M 


%^ 
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iMgar  pipe  wfll  not  appatr  to  Miat6  io  wdl  u  a 
■Pftteooo.    Benntluit  do  third  hole  exiili  in 

[TftlOTO—XolM.— WUoh  P  The  tahleinaeea 
or  the  ■operfidel  ?  I  think  with  the  former  yon 
niy  be  nieoeMfvl ;  with  the  letter  I  think  electrieel 
flit  may  lot  ee  en  eiohnrotic,  end  eo  injorethe 
«pidinttif  thet  vob  will  ouiy  n  eeer  ineteed  of  the 
Bitnil  merk  ol  n  delioete  ikin.    I  eej,  Don*t. 

Eoe. 

[76109.]  ■Htenin  Pump.— I  hn^e  known  Took'e 
peddngtohelloraTeTT  oooddereble  time  in  the 
meaoe  of  wnter  nt  212*  Fahr.  Aebe^toi  pneUnf 
M  iiio  endonhle ;  hat  neither  theee  nor  any  other 
floible  pedting  itand  if  neok-hraahee  and  glanda 
lie  daA  on  rodL  or  if  rode  be  badly  Mored  or  bent. 
The  qoeriitahoQid  leeto  the  latter. 


178110.]  —  Slaotrfo  ZJehttutf,  Ooat  ol— 
Bedtoifag  the  riz  roome  to  require  ahont  20Q.p. 
«eh,  and  ttat  the  two  are  li^ti  are  to  he  of 
IfOOOcp.  eaeh,  oeiBir  inoandetoait  lampe  of  60 
fDlti,aiid  are  lampe  60  rolte,  taking,  mj,  8  ampiree, 
aakiBff  with  the  moaodeieent  lampe  a  total  of,  ny, 
22ampereB  at  60  Tolti  premure,  yon  would  need  a 
good  oomponud-  wonnd  dynamo  of  abont  1,100 
witii  on^Nit,  takinff  abont  2H.P.  to  drive,  and 
aMtingfRmk£22  to£30,  aooordingtomaktr.  The 
fu-«Bgine  to  ran  inoh  a  dTnamo  will  eoit  from 
£103  Io  £120;  aro  lampe.  iSiS  to  £8  each ;  inoan- 
dwomt  lampe,  6e.  eaoh ;  braoketi  or  pendienti,  6e. 
•Mb ;  wiling  and  fitting,  lay,  4i.  per  lamp.  I 
oiBoot  prioe  the  oable  ezaoUy,  at  yoa  do  not  lay 
tbadhkanoeyoa  haye  to  ran ;  bat  yoa  may  average 
it  it  Od.  per  yard,  8.  Bottohx. 

[76111.]— OUuM  and  Oaoatohoao  Jointe.— 
If  the  ende  of  the  glam  tabe  are  made  properly 
taper,  and  the  mbber  flta  well,  yoa  hardly  reqaire 
invthing  to  make  a  tight  joint,  for  the  more  the 
fxhanat  the  tighter  the  fit.  Herein  Ues  the  eeaential 
differenoe  between  laoh  a  Joint  for  preaaare  of  air 
irom  within  the  tnbe  and  tOe  preaaare  of  air  from 
without  hi  the  oaae  of  ezhaaat.  Z.  T.  X. 


[76118.]— Thlrty-Ligbt  Dynamo.— Wind  the 
inBatme  witii  101b.  No.  13  d.o.c  copper  wire  and 
the  ilald  magneto  with  601b.  No.  18  in  aeriea  with 
Mch  other,  bat  in  ahunt  with  the  broahea.  Thia 
djoamo  will  take  abont  2^H.P.  to  drive  it,  and 
ihonld  be  ran  at  about  1,200  to  1,600  reva.  per 
niaate.  S.  BonoinB. 

[76U60— Biwetlng  Felta  on  Piano  Ham- 
mere.- I  can  add  rery  little  to  what  I  have  atated. 
The  rivata  are  generally  ooppcr  wire,  whioh  are 
vaaad  thionah  toe  felt  and  hammer  oore,  where  the 
Miiithinnaa  down  oloae  to  the  hammer  ahank. 
Tbe  win  ia  donUed  before  being  paaaed  through  the 
hole,  aomething  like  a  hairpin,  and  when  puahed 
aaany  tiiroagh,  flattened  out  above  and  below,  ao 
M  to  grip  the  felt.  Look  over  aome  good  piano 
MtioBa;  yoa  will  aarely  aee  aereral  done  in  thia 
way.  8.  BoTTOznr. 

[7GU6.]— Carbon  (Filament).— The  average 
Ufa  of  an  inoandeaoent  lamp  variee  inveraely  aa  the 
25di  power  of  the  E.M.F.,  and  ia  naoaUy  a  Uttle 
halov  1,000  working  hooie.  (Captain  Baz,  in 
|*PopaUr  Eleotrio  Dahting,"  la.  6d.,  givee  600 
BMnu  the  mean.)  ^e  carbon  filament  ia  made 
^  carboniaed  bamboo  in  the  Ediaon  lamp,  while 
thatof  the  Swan  conaiate  of  a  cotton  thread  im- 
Dcnad  in  aolphnrio  add,  and  carboniaed  ae  before. 
The  fliamenta  are  then  "  fiaahed  "  to  make  the  re- 
iuteaoe  eqnal  all  through.  If  the  vaoaum  waa 
pwfeet  (which  ia  at  preaent  impoaaible),  it  ia  donbt- 
iQiif  the  filament  would  ever  be  oonaumed.    The 

h/a*'  variea  alightly  if  alternating  or  oontinaoua 
Mrata  be  emploved.  A  lOS- volt  lamp  on  a  100- 
toU  oiicait  would  laat  much  longer  than  the 
*J|Wige,  bat  would  not  give  ita  fuU  candle-power. 
^■Bdle-power  Teriea  aa  atxth  power  of  current,  and, 
^^»«fore,  aa  aizth  power  of  £.M.F. 

A.  D.  SOTTTRAX. 

[76117.]— Strophanthae.— Belonging  to  the  im- 
Bnw  natural  order  **  Apocynacese  *'  or  Dog  Banea, 
eoQtaiBing  about  160  apeciea.  Very  remarkable 
«^the  deadly  poiauna,  valuable  medioinea,  and 
pMaant  frnita  they  contnin.  The  name  Strophan- 
u«a  ia  a  Greek  derivetive,  the  eegmenta  of  the 
f^  being  twiated  aa  if  done  by  human  hand. 
B>  (hohotomoa  ia  the  only  one,  a  native  of  India,  a 
][tt7  Uadaome  twining  ahrub.  There  are  three 
ouieri  from  China,  South  Africa,  and  Sierra  Leone. 
[^  latiodaction  into  the  Bhtiah  Materia  Medica 
*^  modem,  aa  I  never  aaw  it  uaed  in  Indian 
^l^^ice.  Tabloids  containing  two  minima  of  the 
^ct.  itrophanthua  are  now  aold,  but  I  am  not  per- 
"^•Uy  acquainted  with  their  propertiea.       Eos. 

[76118.]~.Acoamalator. — ^Tou  cannot  make  an 
«^BUator  to  give  exactly  6  volte,  aince  each  cell 
w?*L  ^  two  voita.  Any  two  oella  of  accumulator, 
VJ^  are  in  working  order,  wiU,  if  coupled  in 
T^t  pve  four  volte.  The  qaeation  of  ampteea  ia 
?*^^*uily  anawered,  aiuce  the  ampbrea of  current 
ij"™*!^  depend  entirely  on  the  reaiatance  m 
r?^^*  One  iqnare  foot  of  poaitive  lead  aurfaoe 
^'^>°uih  6  ampere  houra;  that  meaaa  that  you 


oaB  draw  off  6  ampeNe  tor  1  hoar,  or  1  ampire  lor 
6  boon.  Boaghly  apeakfng,  negleeliag  the  nafeanal 
raaliNnea  offte  ctf  haelf.  wMA  ha  tha  eoaare-loet 
aine  la  tow,  von  eoold  gel  a  eoneoit  of  8  anpteee 
fbr2boaiaoomtwoealli,eaeheantahiiBga  pairef 
platee  of  one  aqnare  fool  aoffiaoe  If  connected  in 
aeriea,  and  eonnled  to  an  outer  leaiatanne  not 
exceeding  two«thirda  of  aa  ohm. 

8*  BonNnra. 

[76120.]— Gh^anhouM  BoUani.— 1.  Try  a  coat- 
ing of  1  part  blaok-lead  and  6  parte  taUow,  applied 
hiSt  every  few  weeki.  2.  Twelve  peita  aall,  2i 
oaostieaoda,  |  eztraot  of  oak-bark,  and  ^  of  potaah. 
'«A.O."  wffl  find  otter  xeaeedlae  oapage482of 
''  MoleawQrth.**  A.  D.  Sodteaik. 

[76120.]-GhPe«nhoaM  BoUexa.— A  "aimple 
eare*'  f or  iacraatatiDQ  ia  boilera  is  a  deaidemtom 
ondiaoovered.  If  there  be  the  oonvenienoe,  let 
"A.  Q."  heat  ap  the  boiler,  thea  take  away  fireaad 


hot  water,  replaaag  the  letter  with 

the  tnddiffi  ooatraotuMi  will  oaoae  the  aoale  to  leaTO 

the  metal,  aad  may  be  wlthdimwa. 

WaX/TKB  BfSUkWWOKDm 

[76121.]— Anti-Froeaing  Uqaid.— I  myaelf 
found  out  that  eolation  of  chloride  of  oaloiam  wee 
en  aati-freestng  miztnre,  and  that  it  woold  do  for 
hot>water  apparataa.  To  my  knowledge  thia  ia 
need  by  the  hot-water  engineer*.  A  verr  alight 
quaatt^  (I  oenaot  give  the  eacaet  propornooa)  is 
anifioient.  This  aaow  material  will  aoeoro  mdatuie. 
Thna,  if  yon  put  aome  in  a  beaker  aad  aegleet  to 
look  at  it,  yoa  WiU  fiad  that,  iastead  of  its  havJag 
evaaorated,  it  has  filled  aad  roa  over  the  aidee  <3 
the  peaker,  aad  made  the  ahelf  permaaeatiy  demp, 
for  if  you  dry  tlie  ahelf  with  great  heat  even  it  will 
egaia  abaorb  damp.  Z.  T.  X. 

[76124.]  —  Fhotograpliy.  —  K.  Boaaignol  re- 
oommenda  the  following  developer  for  under- 
ezpoeed  negativea :— Biatuled  water,  5os. ;  aodium 
aulphate,  }oz. ;  eikonogan,  40  grains ;  hydiokinone, 
12  gralna.  For  uae,  add  1  part  notaaaium  carbonate 
to  20  perta  aolution.  Thia  developer  ia  very  power- 
ful, and  will  hring  out  as  much  of  the  imege  as  is 
poseible.  A.  D.  Soittrax. 

[76124.]  —  Photography.  —  The  following  is 
Thomas's  formnlsd :— A. :  Hydrokinone,  160gr. ; 
aodium  aulphite,  2o8. ;  citric  acid,  60gr. ;  potaaaium 
bromide,  40gr. ;  water  to  20oi.  B. :  Sodium  hy- 
drate (in  aticka),  160gr. ;  water  to  20os.  For  uae, 
with  normal  ejqpoeure,  take  equal  parta  of  A.  and 
B.  In  warm  weather  add  water,  in  caae  of  over- 
erpoaure,  uae  exceaa  of  A. ;  of  under-expoaure, 
exceaa  of  B.  F.  W.  Mills. 

[76125.]— To  Xr.  Bottone.— The  apparataa  to 
which  yon  refer  was  shown  by  Coxeter,  but  waa  no 


more  capable  of  feeding  the  ten  20-volt  lampe 
than  you  are  of  flying.  The  dynamo  did,  and  could, 
l^ht  one  auch  lamp,  and,  in  doing  thia.  oonaumed 
anout  ^H.P.,  equal  to  a  preaaure  of  water  at  40Ib. 
to  the  aquare  inch,  and  a  head  of  90ft.  To  Ught 
ten  lampa  of  20  volta,  jpn  would  want,  at  least. 
^H.P.,  which,  with  a  auitaUe  water-motor,  could 
be  got  from  a  head  of  water  of  145ft.,  at  a  preaaure 
of  60lb.  to  the  inch.  Thia  you  certainly  would  not 
get  from  the  ho'uae-tap.  8.  Bottonx. 

[76126.1— Olook  Battery.— To  Mb.  Bottoitb.- 
The  beat  battery  for  thia  purpoae  if,  according  to 
my  experience,  a  large  (2-gailon)  gravity  DAuieU. 
Berth  nattery  no  uae.  There  waa  one  of  theae  at 
work  at  the  1871  Exhibition,  and  the  battery  broke 
down  before  four  months  were  over. 

S.  BOTTOVX. 

[76128.]— Battersea  Enamel.— I  think  yon  will 
find  '*  gluten  "  prepared  in  the  Indian  way  exactly 
what  you  require.  I  have  a  letter-box  I  made  of 
camphor  wood  to  reaemhle  a  large  book.  The  back 
in  ebony  is  inlaid  with  capital  letters,  which  I 
coloured  red  by  mixing  rernulion  with  the  gluten, 
and  it  has  stood  well  for  about  20  yeara.  Take  a 
handful  of  the  beat  white  wheat  flour,  tie  it  rather 
loosely  in  the  comer  of  a  pocket  handkerchief,  put 
it  under  a  pump,  and  aend  rapid  a^wama  of  water 
over  that  portion,  aqueezing  oocaaionally  till  the 
water  ceaaea  to  be  white.  Then  remove  the  atidcy 
maaa  and  beat  it  hard  on  a  dean  bit  oi  board  till 
tough  as  putty.  This  ia  ao  tenacioaa  that  all  the 
jointa  of  fan^  boxee  are  aecured  bv  it.  It  filla 
orevicea  and  flawa,  too,  nicely ;  bat  it  hardena 
rapidly  and  will  not  keep.  £o8. 

[76129.]— Piano  Toning.— Pleaae  refer  to  the 
exhauative  article  I  gave  on  thia  aubject  at  page 
255  of  No.  1,364  of  the  BNGLxaH  Meohahio  for 
M»y  15, 1891.  S.  Borroirs. 

176131.]— Teeth.— There  ia  no  univeraal  ayatem 
of  flxmg  artificial  teeth :  everything  dependa  on  ttie 
peouliaritiea  of  the  mouth,  which  Tary  enormoualy. 
Qo  to  a  dentist  with  a  good  reputation,  and 
arrange  to  pay  him  when  you  are  perfectly  com- 
f ortame.  Any  dentiat'  who  underatanda  hia  work 
frill  be  aatiified  with  auch  an  arrangement.    999. 

176132.]— Plating  Bynamo.—To  Ma.  Bottone. 
— The  gauge  of  your  wire  ia  amall  for  a  plating 
dynamo ;  it  ia  about  the  aize  it  ahould  have  l^n 
for  a  30-  lighter  (aee  reply  761 1 3) .    However,  if  you 


pat  a  mthsr  low  Aoat  oa,  yoa  will  atiU  get  good 
woskoot'of  it  Wfaid the iUds with  45lb.Ko.  16, 
and  eoaaeot-iqp  ia  shaat.  8.  BoTTon. 

[761Sa.]— Vo    Xr.   AlIaop»  or   Othna.— It 
■flilDse  aheolotaly  BO  diff enaee.        8.  "^ 


[76184.]— Magneto  Bella.— To  Mm.  Bottovs, 
B.  Aluop,  OB  Otkbbs.— The  def^  lies  ia  the 
hardnees  of  the  eoces.  As  yoa  do  not  wish  to 
unwind  aad  softea,  try  what  stioklaa  two  or  thxeo 
ttdokaesses  of  paper  over  the  face  of  the  oifsadiag 
core  end  will  dio.  8.  BononL 

[76136.]— litt.  Bpmatk  Zndaotioa  OolL— Th* 
deleola  are  two:— (1)  Tha  eoodenssr  Is  evideatly 
aot  properiy  ooaaeoted  to  the  ooataot-breaksr  pai» 
of  ooO,  otherwise  yoa  would  aot  Mt  each  heavy 
apaxkiag.  (2)  Yoa  are  aaiag  too  fine  a  wire  for 
the  primary,  whkh  ihoold  eaitr  a  large  eazxeat  of 
eompsntifBiy  low  voltage,    ueoee  two  layers  of 


No.  16  or  14  would  have  besa  bettar  than  the  1» 
yoa  now  have :  aad  if  yoa  thea  ooanle  your  three 
cells  hi  paKaUait  yoa  wHl  probabiT  get  good  xesalts. 


Bat  see  «o  the  eooaeotloas  of  fttrniiniisef"  soiri^^*^g 
is  wioag  there.  For  sash  a  cofll,  tite  hammer  shoida 
be  fia.  diaaieter,  lia.  long ;  ipnag  abont  2ia.  loag^ 
ifai.  wide,  aad  about  I'gla.  thtok,  pret^  sti«^ 

[76138.J— Oaloolatiag  K.P.  of  ChM-Bagino. 
—The "brake"  test  is  most  reliable  fOr  small 
engiaea.  A  dyaaaiometer  should  be  secured  to 
flret-motloa  shaft  Thea  the  B.H.P.  •  *0001904 
W.L.N. ;  whsreL  -  leveria  feet,  W  m  weight  of 
lever  aad  weight  applied  to  do,  aadN  «  revs,  per 
min.    The  xenilt  is  net  H.P.  —  friction  of  engine. 

Walzbb  Stbaffobd. 


r76144.1-Kodel    Sleotrlo  Xotor.— '* 

polar  "  wul  find  one  of  these  motors  fully  described 
and  figured  in  my  book  (not  the  articles)  *'  Electro-^ 
Motors:  How  Made  and  How  Used,^'  at  p.  86. 
i  40,  F%.  42.  The  mode  of  winding,  the  s^le  of 
ammtore  required,  ibc,  axe  therein  carefully  ex- 
plauied.  8.  Bovtovb. 

[76146.1— Bleotrlo  Xotor.— To  Mb.  Bottonb. 
—The  ratio  between  the  reaiatance  of  fielda  and 
armatuea  zefecs  aot  to  the  length  of  the  wire  on^ 
the  latter,  bat  to  the  ruaaiag  reaiataace  of  the 
latter.  For  a  riag  or  drum  armatare^  the  reaiataace 
of  the  wire  fUls  to  quarter  of  ita  total  length,  aince 
the  curremt  dividee  ttaelf  between  the  two  nalvea  of 
the  ring,  above  and  below  the  bruahea.  Thia  ia  not 
the  caae  with  diuttle  armaturea.  Preanming  yours 
to  be  a  ring  type  armature,  120  Tarda  No.  22  would 
have  a  total  reaiataace  of  about  4  5  ohm.  Takiag^ 
quarter  of  thia  aa  the  running  resistance— vis.,  l'12o^ 
and  redumlng  two-thirds  as  a  fair  balance  on  the 
fields,  lib.  No.  20  wiU  do  on  the  fields  if  they  are 
wound  in  one  continued  length,  or  4lb.  if  they  are 
wonnd  in  parallel.  Series  winding  will  be  best  in 
your  case. '  S.  Bottonb. 

[76146.1  — Vnmaoe  Oaaing  Xixtore.  — Tho 
quajity  of  this  depends  entirely  on  experience  in 
mixing,  monldiag,  and  burning.  The  sawdust 
mixture  with  fixoolay  is  awkward  to  deal  with^ 
and  it  will  be  much  more  satisfactory  to  get  it  made 
by  someone  with  experience  of  the  peculiaritiee  of 
the  material.  Thob.  Flbtchbb. 


[76149.]  —  Latho  Treadle.  —To  '* 
Stbuok.*' — ^I  have  had  no  practical  experience  of  the 
driving  gears  named.  I  have  had  the  chahi  gear  and 
friction  pulleys  removed  from  my  own  lathe  partly 
to  shorten  it  to  stand  in  a  receaa.  and  partir 
because  the  hardened  centres,  if  well  fitteo,  still 
remeia  the  aeatest,  cleanest,  and  most  satisfaotorj 
of  alL  Ball  bearioga  might  anawer  well,  but  I  havo 
not  tried  them.    Chaina  pick  up  dirt  terribly. 

O.  J.  L. 

[76150.]— Trloyolo— The  object  of  bavins  ono 
wheel  geued  to  the  other  by  one  or  more  idle  oevel 
pinionaiato  allow  the  tricycle  to  be  ateered  whilst 
the  motive  power  is  applied  to  both  wheels.  The- 
bevel  pinions  are  attached  to  the  plate  that  oaniee 
the  cog-wheel  for  chain,  and  form  the  connecting 
link  between  the  two  drivin^-wheela,  allowing  them 
to  revolve  in  oppoaite  dizectiona  if  required. 

Dtnuotb. 

[76151.]— Draamo  Siaea.— Armature  6in.  dia.,. 
6in.  deep,  wonnd  with  61b.  No.  16 ;  field-magnet 
corea  7in.  long.  Sin.  dia.,  wound  with  301b.  No.  22^ 
connected  in  ahunt.  Do  moat  workera  prefer  longer 
field- magnate  ?  S.  Boitobb. 

[76152.1— Z<aatem.—Perhapa  you  have  omitted 
to  place  the  glaaa  plate  in  front  of  the  combuation 
chamber  of  your  lantern,  or  you  have  left  the  back 
door  open :  or,  lastly,  your  chimney  ia  notalid  out 
high  enough.  S.  Bottobb. 


''Spot"  Maaka  for  Lantern  SUdea.— Tha 
IVy  Manufacturing  Ck>.,  of  Chandoe  -  street. 
Charing  Cross,  have  issued  some  useful  ''spot*' 
mashalor  lantern  slidee,  which  ahould  have  a 
large  aale,  aa  th^y  irill  clearly  indicate  at  once 
wluch  ia  the  right  ride  of  the  slide  by  the  whito 
spots  on  the  maak. 
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T%4  nmmbtrt  «md  HUea  0/  qinrieg  vMeh  remain 
wwend  fbr  fvt  wdu  art  vuft^d  in  ^19  Kit,  and  \f  ttitt 
tmantiMrgi  art  rtpeaUd  /nr  wetiki  t^/lUrwarrU,  Wt  ItmC 
onrreadert  vrill  leak  Ofm"  ths  Hatband iend  what i^/omaiion 
Vke^wnfbr  ihi  bm^l  o/tktirfahw  eontrSbut&n, 
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QUERIES. 
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^r6l6a.]-DifltUl6d  Water  for  DqaaAatio  XJoe. 
—IB  It  powfible  for  a  good  zneebanic  to  ft  the  neeeflearf 
-apparatoe  for  tiiie  in  hie  hoaee,  and  what  ia  required  t— 
Aqux. 

[70164.]-VaRiifthlmff  Violin.— wm  Mr.  Pidcering 
be  good  enoogh  to  give  reeipe  for  siafaig  Tiolin  a  deep 
•orange  eoloorf  I  propose  nonishiag  witn  the;  eo-eallea 
«mber  vaxBiali.— Cablo  Bbboovzi. 


C76l66.1-]>nrinff  Hoaa-Plpes.— A  tower  eoft 
high,  ana  90lt.  oaae,  is  to  be  used  for  drying  hose  pipes, 
•A«L :  they  are  100ft.  long,  and  hons  up  in  the  middle. 
WHl  some  one  please  nate  the  boK  means  of  hanging 
them  up,  only  ooe  or  two  to  be  pnilod  up  at  onoe,  birt 
aboat  80  lengths  are  reqnired  to  be  hanging  op  at  one 
tame.  All  the  work  is  tone  dons  at  the  baM  of  the  to  war. 
If  single  pnlleys  are  used,  which  is  best —wood  or  iztm,  and 
why  I  If  they  are  hung  on  pegs,  how  are  they  put  on, 
and  taken  off  ?— A.  B. 


[76166.— To  Kr.  Bottone.— I  have  made  myself  a 
model  steamboat  4ft  in  length,  and  wish  to  drive  it  by 
an  electric  motor.  Could  you  tell  me  what  Idnd  I  require, 
«nd  what  would  be  the  cost  of  one,  and  how  many  cells 
would  it  take  to  work  iti  I  should  also  be  glad  to  know 
bow  low  I  can  allow  the  speelflo  gravity  of  the  solution  of 
a  secondary  cell  to  fall  before  reohaiging  it!— D.  H. 

HUTCBIKSOir. 

[76167.)— BarleyBroad.— Is  bread  made  from  barley 
flour  nutritious  T  When  made  same  as  other  bread,  it 
seems  somewhat  heavy.    How  can  this  be  avoided  !— 


[76158.  ]-Oiimfl  Beoedinr- —  WHBt  is  the  best 
remedy  for  this  T    The  penon  alTeeted  is  about  80  years 

•old.— TUBO. 

[76169.]-  Sundials.— The  interesting  articles  on  sun- 
-dials  in  rsoent  txumbers  require  only  a  condse  table  of  oor- 
reetibna  to  be  applied  to  csijeulate  true  mean  time  at  plaoe ; 
the  correction  for  longitude  E*  or  W.  of  QreeBWich  a«y 
one  can  essily  remsmber  after  determining  his  loiurituds 
from  the  Oionanoe  maps.  Does  the  equatioa  or  time 
va^  much  for  different  years,  and,  if  so,  please  say,  in 
.addOlUon  to  above  information,  what  the  conection  should 
be  t-MAO. 

[75160.]— Coil.— WiU  Mr.  Bottone  or  some  of  your 
-elaetrical  correspondents  aasLit  in  the  following  t  I  do- 
sire  to  build  a  good  useful  medical  coil,  also  to  be  useful 
for  electrical  experiments  Are  there  any  objections  to 
the  following  dimensions  T  What  qnantitv  and  quality 
-of  pximarv  wire,  andalso  secondary  wire,wiU be  required  f 
Length  of  tube  (paper)  between  discs,  8}in.,  brass  tube 
(for  soft  iron  bimdle)  lin.  diameter.  The  secondary  wire 
to  be  laid  in  six  separate  and  distinct  sections  for  as  many 
powers.  Will  any  advantage  aoeme  ia  haying  the  flist 
or  sixth  layer  twice  the  length  of  the  rest  to  be  wodced 
with  from  two  to  six  Bnnaen  cells !— Novias. 

[76161.]— Wlmahorst  Kaohinoa.— To  Ma.  Bot- 
TOiTB.- 1  intend  making  one  of  these  maohinee.  Will  yon 
please  ssv  what  sise  sparks  may  be  expected  fkom  tiwt 
described  in  vour  book  on  "Electrical  Instrument 
Making"!  Ataoif  the  maohine  deseiibed  by  "J.  W." 
in  a  recent  issue  of  the  *'  B.  M."  would  give  better 
results.  I  suppose  tin  sectors  are  to  be  stock  on  both 
aides  of  the  discs.- A.  B. 

[76168.]— Fhonograph.—Wai  any  reader  kindly  say 
how  to  fix  glass  (l-!lonin.  thick),  which  I  have  as  dia- 
phragm, without  breaking  same !  Apparently  it  must 
xne  under  spectacle  frame,  as  weight  of  cone  breaks  it. 
Screws  also  break  it  when  tightening,  though  it  is  between 
mbber  washers  and  surfaced  off  flat.— F.B.Bc.,  London. 


[76168.1— Xanchaater  DynamO'— To  Ma.  Bor- 
TOBB.— Would  you  kindly  let  me  know  what  results  I 
may  expect  from  a  machine  of  the  abov»>named  type? 
DimensiOBB  are— armature  (laminated),  4in.  diam.,  4^in. 
long,  with  19  oogs;  malleable  iron  fldd-magnets,  6in. 
long,  8iin.  diam.;  heavy  cast-iron  pole^eces;  nearly 
Sib.  No.  18d.ce.  American  wire  gauge  on  armature,  and 
lllb.  of  the  same  sise  wire  on  magnets ;  shunt  connected 
tobrciahes.  What  sise  of  cable  should  I  use  from  termi- 
nals, aad  how  many  16e.p.  inean.  lamps  should  it  Ught, 
aad  moot  suitable  voltage  of  same !  Would  then  beany 
danger  of  burning  armature  coils  through  shutting  off 


one  or  two  lamfs  while  mBchine  is  irorking  at  its  proper 
speed  for  full  outputs— Bxc. 


[76164.]-8paad.-WoiiM  '•Yahsaa''  help  me 
tfaalcUowingf  I  wish  to  drive  a  dynamo  (armature  4in. 
diam.)  at  about  8,600  revs,  per  minute  from  a  steam- 
engine.  On  the  crankshaft  there  is  a  cogged  wheel  801n. 
diam..  geared  into  a  pinion  lOin.  diam.  On  the  shaft  of 
this  pinion  I  propose  fixing  an  iSin.  pulley  to  drive  a 
third  shaft,  wnich  will  cairy  a  pulley  to  drtve  dynaauk 
like  ODgiae  is  a  shcnt-stroke  powerful  one.  but  icannot 
alter  existing  arrangement  of  cog-wheels.  Particulars  of 
diamiAeni  01  pulleys,  breadlli  of  Wts— the  one  from  18in. 
puUsy  will  have  to  be  eroessd.  Will  that  work  weU  at 
tiie speed!  Alao^  what  is  your  oplnioa  of  good caavas 
hose  as  a  driving  band  t— Bzo. 


[76166.  ]— lEetroaosaa.— Wdold  sosse  of  your  teadem 
give  me  a  f  nil  desoription  ol  the  above  inrtmmeuti  as  I 
wish  to  construct  one  with  the  bell  anangement? — 
MACBmnr. 

[76166.]— VeteorolosT  and  Klffli  Winds.— 
What  is  the  cause  of  toe  abnormally  high  south 'west 
winds  we  h»v«  had  Utely!   I  aoCfos  that  beta  at~ 


eiyi   X  Bc 


wiek«  tiacT  oal^  blow  ai  nt^KL— OxJirroir. 

rroie7.]-Xf.  and  If .  WB.  **  Preoadaiit "  Olaaa. 

-Would  be  glad  if  "  North- Western  •<  would  give  fuU 
dimensions,  together  with  the  names  and  numboi  of  the 
first  and  last  engines  of  this  dass.  Also  would  be  much 
obliged  to  him  for  dceteh  (erurine  only)  of  Mr.  Webb's 
new  compound  loco.  Greater  Britain !— loco.  No.  8. 

[76168.]— Oreat^  Xaatam  Bailway.- To  J.  F. 
YiOKBBT.— Many  Ihaaiks  for  your  sketch  sad  descriptloB 
ofthe8.B.B.losoB.  IshouldbeobUgedif  youeouldabo 
give  me  skekdh  sad  deseriptioB  of  the  six-ooupled  goods 
on  the  O.KB.  The  dass  of  which  I  require  sketch  are,  I 
believe,  known  as  "Moguls."— Looo No.  8. 

[76169.]— Blaaohinv.— Gould  any  of  our  diemiaal  or 
technical  aisduis  oblige  by  Riving  infoxmsitian  regarding 
the  methods  employed  by  bleaohvB  to  remove  laaqn 
black,  bla^lead  (idumbago),  &c.,  stains  from  lineu  and 
muslin  goods !— Blbacbbb. 

r76l7a]— Tinningr  of  Domaatio  XJt«naila>  — 
<*Bbs"  a  short  time  since  (I  hava  looked  for  the  letter. 


but  carmot  find  it  now,  so  camioc  gtve  No.  and  page) 
meatioaed  the  frequent  "tlnniu"  of  copper  uteniOs 
with  an  alloy  ocntaiiung  a  considerable  amount  of  lead. 
It  would  be  iaterestiag  to  know  what  beoame  of  the 
"tinning  **  that  it  should  require  to  be  repeated  so  often. 
If  any  ox  it  was  dissolved  m  the  food  contained  in  the 


ti 


lis,  I  fhink  it  would  nommuuioate  poisoaoos  qulities 
to  the  food.  For  mysdf  I  should  prefer  a  plain  iron  pan 
to  a  copper  one  lined  with  such  an  alloy.  Peritaps  it 
may  have  had  something  to  do  with  the  considerable 
experience  of  "  Bos"  in  oonnestioB  with  matters  of  illness 
and  medidne^— Sahothbs. 

66171.1- Bleotro-Wotor.— I  propoee  construeMng 
le Bimple  Bleetrio  Motor**  described  April  6, 1888.  U 
No  18  (iron)  A*n— ^o**^  i^F^e  same  as  Birmingham  f  if 
not,  what  number  is  it  uiBirmingham  t  Is  No.  16  cotton- 
covered  wire  same  in  America  and  here!— if  not,  what 
gauge!- F.  J.  8. 

[76178.]- Becharffinff  Bleetrio  Lamp.— Would 
Mr.  Bottone  Undly  answer  this  query  !  I  have  a  Pitkin 
eight-volt  hand-larap  which  appears  to  be  run  down.  I 
wish  to  raohargeb  I  have  a  Knpp  dynamo,  volts  146, 
ampdres  186,  and  100  accumulators  to  charge  every  day. 
Where  could  I  place  the  lamp  to  recharge,  and  what 
strength  should  the  add  be,  and  how  to  know  whdi  fully 
charged.— BtBOTBio. 

[7617&]— Baneinflr-lBloor.— What  is  the  best  way  of 
working  up  into  a  really  slippery  condition  a  floor  for 
dancing,  the  same  havixig  a  foundation  of  beeswax,  this 
not  bdng  found  satisfactory  !— J.  Abtbub  S.  Habvbt. 

[76174.1— Steam  Qenerator.— Can  any  reader  give 
infof mation  about  a  new  system  of  generating  steam  uiat 
is  lipoken  of  as  a  great  and  new  idea,  vis.,  by  making  hot 
oompresAed  air  and  steam  !  Why  would  this  plan  offer 
any  advantage  over  the  old  system  of  injecting  sufficient 
water  for  maJdng  steam  for  each  stroke  of  the  piston  into 
a  heated  diamber  or  into  the  cylinder  itself  in  such  a  my 
as  to  generate  steam  instantaneously  !— H.  J.  Olabk.  14, 
Lysander-grove,  Upper  HoUoway,  N. 

[76176.]— Violin.— Has  it  ever  been  attempted  to  in- 
crease the  number  of  strings  on  the  vioUn  !  If  so.  with 
what  success!  Of  what  material,  metaUie  or  otherwise 
and  irrespective  of  purity  of  tone,  can  strings  be  made  to 
give  on  the  violin  the  fifth  above  and  double  fifth  above 
the  open  B  on  the  first  string  !— Nbj>. 

[76176.1— To  "F.B.A.S."— Thanks  for  reply  to  my 
query.  WiU  you  further  hdp  me  please  !  In  IfauHeal 
Almanac^  1898,  pp.  886-889  are  given  the  logs  of  true 
distances  and  radii  vectores  of  the  planets  from  the  earth 
and  sun  respectiTdy.  How  are  the  absolute  distancee 
found  from  theee!  With  parallax  8*848",  and  semi- 
diameter  of  earth  =  8963*896  miles,  the  log.  of  earth's 
distance  oomee  out  at  7*9656866.  Should  I  compute  the 
mean  distances  of  the  other  fdanets  by  Kepler's  law  from 
this!  Tskcsay,  Jupiter  on  January  1st,  1898, p.  860 
If,A,  It  is  just  these  practioal  details,  which  are  not  to  be 
found  in  anv  book  I  know  of,  which  pnsale  some  of  us 
amateurs  whose  mathematics  are  not  very  strong,  and  for 
which  I  am  grateful  for  hdp.— Alotobb. 

[76177.1 -Voltmeter.— Would  Mr.  Bottone  kindly 
enlain  the  construction  of  the  ''sudring"  sdenoid 
lefctt'ied  to  in  his  instmotions  for  making  a  voltmeter  in 
"X.M.'*  for  October  10,  1890.  and  also  how  it  is  made! 
I  can  hardly  see  throogh  sketch,  as  one  side  of  sdenoid  is 
curved  and  one  straight.  Of  what  material  is  it  made, 
and  is  it  like  an  ordinary  bobbin !— E.  J. 

[76178.]  —  Galwanometer.  —  Would  galvaaooMter 
with  coils  (as  described  in  "  MM."  for  December  11. 1801) 
be  very  sensitive,  and  would  it  be  suitable  for  ordinarv 
experimental  work  !  Sorry  to  trouble  Mr.  Bottonewith 
two  queries  in  one  week;  but  any  informatiop  would 
oblige.— B.  J. 


[76179.]-Differential  Oaloulna.— I  am  glad  to 
the  repnblioatioB  of  the  latn  Mr.  B.  A.  Proctor's 
lessons  on  this  subject,  though  I  wish  that  the  figures 
were  not  left  out,  and  that  tLm  were  not  so  many  typo- 
gmphioal  errors.   There  seoms  to  me,  however,  to  be  an 


error  of  a  diff et«Dt  charsctet  ia  th?  worUog  out  dtts 
last  example  (the  racing  boat]  oa  pige  988* 


U 


If  «sin.2'(l  —  x) 

4^  =»  8  mx«{l -«)-••*» 

d  X 


whidi  gives  z  %  }  instead  of  |«  and  the  weiriit  9it  flOu 
instead  of  14st  sjib.  Suidy  this  is  a  m«e  likely  renlt! 
— H.  O.  M. 


M:i:4: 


»♦» 


An  oommunieatioas  for  this  sdnnia  to  be  sttttofla 
OKB8S.EoitoB,  at  the  office,  888,  Strand. 

FBOBLKM  MOdXXXVL— By  W.  T.PaticB. 


WMti.  [18  +  lOi 

While  to  play  aad  mate  in  three 

SourrioB  to  1984. 
WhUi» 

1.  B-as. 

8.  Q.  B,  B,  or  Kt  mates. 


1.  Any. 


HOXIOBB  TO  OOBBBSPONDBNTB. 


OoBBBCT  eduticas  to  1984  by  L.  Pftingst,  0.  S. 
Inson,  T.  H.  Billington  (a  clever  and  pret^  iittk 
problem),  J.  Kistruck,  E.  W.  Houghton,  H.  Fdloua  A 
Fellows,  W.  L.  Smith.  Alec  Andexeon,  A.  CHndtr, 
Biene,W.T.Hnriey,  J.Nidd.  and  F.  Blade;  tolSObr 
F.  Slade,  H.  Fdlows,  A.  FdlowS|0.  H.  Insoa,  BiBM» 
A.  C.  Hurley,  B.  W.  Houghton,  W.  L.  Smith.  J  ICb- 
trudc,  T.  A.  Billington  (not  enough  variety  for  fcae 
employed),  L.  Pfongst,  and  W.  L.  Martin;  tolSSIiai 
1888  by  A.  Bobson  (the  dual  fai  a  three-mover  esaeslr 
occur  in  a  variatiaa  after  Black's  first  amve:  it  is  aols 
second  solution) ;  to  1888  by  A.  a  Hurley  (soiutioB  em- 
looked)  and  H.  Fellows ;  to  ISH  by  W.  F.  Slipper  (soBf 
for  error}. 

J.  NiBLD,  B.  Inwards.  W.  T.  Hurley,  and  W.  1 
Fierce  are  thanked  for  problans. 

H.  HiuBABU.- Your  solution  to  1988  is  inoorreoL 

E:.  D.  Fbabsob.— Too  essy ;  bad  duals. 

W.  Jat.— Thanks  for  letter  and  inolosure;  sonyTM 
will  not  be  able  to  compete. 


TBBM8   OF   BUBSCRIPTIOV. 

FATABLB    IV    ADVAWCB. 

6«.  6d.  for  Sis  Month*  Bad  11a.  for  Tweir*  Mo«<ha,  pMt  ftw  to  Mr 
partoftheUnltmi  Kinicdoni.  For  tiM  OaiUd  Stotrt,  la..  or  UtL 
aSc.  sold:  to  Pnmcc  or  Belgium,  IS*.,  or  ISf.  (Oe.}  to  ladto L<ii 
BriBdioiV  15s.  U.  ;  to  New  SejUMd,  tl>«  Cape,  ibt  Wert  ladn* 
Canada,  Itorm  Scotia,  Natai,  or  aay  of  tbo  Aoatralian  Cotoain,  Ui. 


Tho  remlttaneo  abould  b«  mad*  bj  Poat  Oflleo  Order.  Baaki 
bora  eaaaet  be  aeat  eat  o'  the  Uaitod  Klaadoaa  bf  tha  oidiury 
Mwapapor  poat,  but  mtui  bo  ramittod  ibr  at  Um  rata  of  4d.  aaob  a 
eorar  extra  poatano. 

Moaira.  J^xaa  W.  Qvnn  and  Co.,  of  fM,  Chealavt-ilrett.  Tkfla- 
dalolua,  aro  aotbortacd  to  raoetro  aoAOeriptioni  Car  Oia  DaitaA  Wmm 
for  tbo  ENGLISH  MECHANIC,  at  tbo  rata  oi  UoI».  S9c.  ffold^ 
ThirtooB  ShilUiun  par  aBBom,  poot  froo.  TbocopiM  wBl  of. "'J^** 
direct  by  bmU  from  tbo  pabUabinff  eflce  ia  Loadoa.  AU  aetaei^ 
tioaa  will  oommeaoa  witb  the  auaibcr  ftrat  iaa«ed  «ft«r  tb«  rvcmCff 
the  eabaerlptiea.  If  backBumbanarc  raqialrad  toeoBpMoTwaaiMt 
tbcT  mnat  bo  paid  for  at  tha  rata  of  Sd.  aack  copy,  to  com  aam 
poetaco. 

XLtll ,    xllV.,    XLY.,     XLVI,      XLVIII ,    XLIX,    U  U^ 
LIU  aad  JLUI.,  booad  ia  cloth.  To.  aaeh.    Peat  f  r*a,  t*.  fd. 

AU  tho  other  beoad  volomea  are  oat  of  priat.  aab*arfb«'«  ^^ 
do  well  to  order  rolaflMO  aa  aooa  aa  poaalbto  aflar  the  coacla«a«« 
each  half-Toarly  Tolwae  ia  February  aad  Avffaat,  aa  ••*X  •  "J!!-! 
Bunibar  are  bouad  up,  aad  ibaae  aooa  raa  oat  of  pnat  *«»*Tr 
back  aaaber*  caa  bc  had  aiagly.  price  td.  each,  through  oaypaM; 

■eller  or  BewaaffenU  or  a|d-  «•«•»•  P«"'  *'**  '"'*.  *^*  •■*•  ^* 
lades  Bumbera,  which  art  ad.  each,  or  poat  fraa,  IfdO 

ladesoo  to  Vol.  XLIX.,  aad  to  eabeoqaant  v«U.,  Id. 
f^oe3|d.    Caaea  far  btadiag  la.Sd.aaoh. 


VOTICS   TO  JSTTBSCBIBKBS. 


Baboeribara  TWMlTlaa  tbair  enp^^^^lfyl  ^^  i^.T;^,ki|, 
feqaaated  to  obMr^e  that  the  laat  auaabar  of  the  •"»  fcr  ^w»  "«l 
sttbaeriptioa  lapaid  wUl  bo  forwanled  to  tham  la  a  PwR  JjES 
aa  an  liitimatiea  that  a  freih  roAittaaca  i«  aecaaaarT  it  it  M  Moiiaa 
to  coattaao  tho  aabeeriptioo. 


HoUoway**  Pilla  oonmlstdy  S??«J^S2S 

espeU  aU  eppre^^re  aceumuUUea*  itoiB  tha  bowrijj  w^^jn^Jg 
•ofida  aad  iCiide.  With  the  b(ood  p«*c%.  "»fLSl  ,'S^'SC 
froBB  the  BTateBa.  rcftalaritr  maat  prwa»l  U»f  »«'^* '^^ TaS 
and  paiaa  aast  ccaae,  hoalthna  eaerrr  muax  ««»»Uat  aaam*  «  "** 
Mm  Bhak7  aenea  Baoat  ratraia  their  vaeleaoatc  Imo. 


JiX.  1,  1893. 
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AND  WORLD  OF  SOIBNOB  AND  AET. 

FMI3AT,  JANUARY  \,  1892. 


FOOT-FOWBB  SAWS. 

NOT  a  few  of  our  readers  have  in  all 
probability  tested  the  power  of  the 
flkews  of  their  legs  in  the  endeayourto  drive 
acircnlar  saw  by  treadle  action.  If  so,  I  will 
ventare  to  say  tney  duly  ascertained  that  it 
was  not  the  sort  of  exercise  for  ordinary 
mortals  to  enjoy,  and  should  be  kept  for  the 
raformation  of  those  orindnak  who  haye 
conscientious  objections  to  the  treadmill. 
There  is  only  one  saw  in  the  market  that  will 
lip  up  an  inch  plank  hj  foot  power,  without 
undue  exertion,  and  it  is  quite  work  enough 
to  cut  up  a  lot  of  j^in.  stuff  with  the  ordinary 
TMittem  of  circular  saw.  Our  old  friend 
B^eron,  howeyer,  designed  a  method  by 
which  foot  power  may  be  used  to  greater 


The  iron  bars  A  A,  Eig.  2,  upon  which  it 
slides,  and  which  shoula  be  lin.,  at  least,  in 
diameter,  and  cleaned  up  bright  as  far  as  the 
upright  portions  extend.  The  saw  passes 
through  a  slot  in  the  middle  of  the  table 
mark^  C  in  Fig.  Z,  ah  and  cdm  Fig.  3  are 
slots  for  the  purpose  of  admitting  a  pair  of 
rollers  centred  just  underneath.  They  are 
not  essential,  but  will  facilitate  the  traverse 
of  the  board  to  be  sawn.  The  upper  edge  of 
the  rollers  must  only  lUst  clear  the  upper 
surface  of  the  saw-table.  I  may  say  at 
once  that  it  is  not  suggested  to  make 
this  machine  or  its  table  of  metal,  or 
to  add  to  its  cost  by  any  refinement 
of  construction.  It  is  meant  to  be  a  strong, 
simple  tool  for  the  amateur,  and  it  is  not 
meant  for  cutting  stuff  over  2in.  thick ;  but 
it  should  do  this  comfortably,  and  at  a  fair 
rate  of  speed,  if  the  saw  is  well  sharpened  and 
set  so  as  to  clear. 

The  saw  frame,  of  ash  or  beech,  is  made 
so  as  to  strain  the  saw  tightiy ;  the  usual 
clamp  is  represented  at  Fig.  6,  but  may  be 
modified  to  suit  the  method  of  suspension.  I 
have  shown  it  supported  by  a  single  india- 


it  lA  'Only  necessary  to  take  out  the  small 
pins  or  screws  which  attach  the  shoes,  and 
to  unfix  either  the  top  or  bottom  bar.  These 
saws,  it  may  be  noted,  do  not  need  a  frame 
mortised  and  fflued,  because  the  tense  saw 
itself  prevents  She  bars  from  beine  pulled  off 
endwise.  These  bars,  made  witii  a^screw 
or  a  mortise  and  pin,  Fig.  7,  are  quite  secure, 
but  as  soon  as  the  saw  itself  is  unpinned, 
the  fraine  can  be  at  once  taken  to  pieces.  I 
have  represented  the  treadle  as  linked  by  a 
strap  to  a  ring  in  the  bottom  pf  the  frame. 
It  is  a  simple  expedient,  free  from  stiffness 
and  silent  in  action,  and  a  fairly  stout  strap, 
like  a  stirrup  leather,  will  last  a  long  time. 
It  is.necessary,  however,  to  refer  to  Fig.  1,  in 
order  to  get  at  certain  constructive  dendls  of 
thispart  of  the  machine.  Suppose  the  treadle 
arranged  as  there  shown,  and  intended  to 
have  a  rise  of^lft. :  I  have  shown  that  at  the 
part  under  the  saw-frame  where  the  strap  is 
attached,  the  rise  will  only  be  4in.  Now, 
although  this  will  cut  a  2in.  board,  it  would 
entail  many  more  cuts  than  should  be  needed. 
It  is,  in  fact,  a  Waste  of  nearly  the  whole 
length  of  the  saw.    Hence,  although  I  have 
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ad?antage,  but  it  was  a  vertical  or  recipro- 
eatinff  saw  that  he  adapted  to  the  purpose,  so 
tiiat  Sie  direct  weight  of  the  workman  might 
^it^  the  saw  in  its  downward  course  through 
the  wood.  The  saw  delineated  in  this  paper 
is  a  modification  of  the  old  French  design, 
hut  is,  I  think,  easier  to  construct,  and  also 
simpler  in  detail.  I  have  drawn  it  to  scale 
sf  about  ^in.  to  the  ft.,  and  left  it  for  tiie  most 
part  in  outline.  The  ma.in  frame  is  of 
beech  or  red  pine  4in.  by  3in.  The  side 
pieces,  6ft.  hieh,  are  mortised  into  the 
BToss-pieces  which  form  the  feet,  and 
irhich  may  with  advantage  be  of  some- 
vhat  larger  scantling.  These  are  cut  out 
below,  that  they  ma^  stand  more  firmly. 
nie  top  bar  is  notched  into  the  uprights,  and 
lecored  with  an  oak  pin  in  the  usual  way. 
B  B  is  the  table  of  2m.  plank,  3ft.  square, 
Sttt  out  to  admit  the  standards,  and  further 
mpported  by  brackets  C  0  (Fig.  1)  and  D  D 
[Fig.  2).  It  should  also  be  secured  to  the 
itandards  by  bolts  with  sunk  nuts,  which 
iviU  add  materially  to  the  stability  of  the 
itructnre.  The  plan  of  this  table  is  shown 
n  Fig.  3,  and  B  are  oblong  holes  through 
vhidi  pass  the  side  pieces  of  the  saw-frame. 


rubber  door-spring ;  but  as  this  will  come  in 
the  way  if  the  saw  tension  is  arranged  in  the 
centre,  it  may  be  better  to  hang  the  frame  to 
two  such  sprmgs,  leaving  the  centre  free.  If 
one  is  used  alone,  the  saw  can  be  mounted  on 
a  frame  in  whidi  the  slides  pass  through 
mortises  in  the  upper  and  lower  bars,  these 
side  bars  terminating  in  a  screwed  portion. 
Nuts  inside  the  top  and  bottom  bars — ^i.e., 
under  the  upper  and  above  the  lower,  will 
enable  the  saw  to  be  tiehtiy  strained.  The 
screwed  parts  must,  of  course,  pass  freely 
throueh  their  respective  mortises.  In  any 
case  the  top  and  bottom  bars  of  the  frame  are 
to  extend  about  2in.  beyond  the  sides,  and 
are  fitted  with  shoes,  Figs.  4  and  5.  These 
are  to  be  preferably  made  of  brass  or 
gunmetal.  They  are  filed  out  to  fit 
over  half  the  upright  iron  bars,  upon 
which  they  slide.  They  are  made  in 
this  particular  way  as  bein^  easier  to  fit 
together,  the  shape  of  the  irons  and  the 
position  of  the  saw  preventing  anything  like 
sleeves  or  circular  collars  from  being  used. 
There  is  no  need,  moreover,  for  anymore 
than  half  of  the  iron  rods  being  in  contact 
with  these  slides.    To  remove  the  saw  frame 


purposely  left  the  treadle  in  order  to  show 
this  special  drawback,  it  is  evident  that  the 
nearer  we  get  the  tread  directly  under  the  saw, 
the  greater  length  of  the  latter  will  come  into 
action.  If  the  foot  rises  and  falls  12in.,  that 
length  of  saw  will  come  into  action.  Now, 
the  table  is  3ft.  wide,  therefore  there  are 
18in.  between  the  body  of  the  workman  and 
the  saw;  and  if  any  of  our  readers  will 
make  the  experiment  by  standing  close  to 
any  table,  they  will  find  that  the  foot  can  be 
eamly  advanced  18in.  forward,  as  it  would 
be  if  the  footboard  of  the  treadle  were  under- 
neath it  at  that  distance.  The  foot,  however, 
cannot  rise  much  over  12in.,  or  the  knee 
will  come  into  contact  with  the  table.  I  have 
left  the  table  dear  in  the  drawing ;  but  in 
practice  a  guide  of  some  sort  to  insure  a 
straight  cut  would  be  re<iuired,  and  is  easily 
fitted  similar  to  that  which  is  to  be  found  on 
the  tables  of  circular  saws.  It  would  also  be 
better  to  inlay  a  Httie  square  bit  of  brass 
plate  where  the  saw  passes  through  the  table 
with  a  narrow  slit,  in  which  the  back  of  the 
saw  may  take  a  bearing ;  or  a  grooved  pulley 
may  be  used,  if  it  is  kept  below  the  level  of 
the  upper  surface  of  the  table.  The  following 
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obflerrattons  aze  added  as  specially  applicable 
to  tikie  kind  of  saw.  The  space  between  the 
nprigfat  standards  is  not  such  as  to  admit  of 
CTOBS*cut  sawinff,  nor  is  the  saw  itself 
capable  of  sucm  work.  It  is  intended 
speciaUj  for  deal  boards,  which  seldom 
exceed  llin.,  the  inside  measnre  of  the  saw 
fnune.  Any  amateur  desiring  to  adopt  the 
pattern  represented  can,  of  course,  substitute 
a  wider  saw  frame ;  but  a  frame  there  must 
be  to  keep  the  saw  tense  and  true.  A  wider 
blade  might  perhaps  answer  without  such 
fiwne  if  properly  guided ;  but  the  narrower 
it  can  be  jcept  the  less  ^nill  be  the  friction, 
andhiction  is  the  element  to  be  specially 
kept  in  sight  in  designing  a  machine  of  this 
kind.  Another  consideration  is  this,  and  it 
is  inseparable  from  such  machines  ;  the 
bosffd,  esj^eoially  at  the  commencement  of 
the  operation,  projects  straight  out  in  front, 
haying  only  a  Dearuig  of  ISin.  on  the  table. 
If  the  board  is  a  long  one,  it  needs  inde* 
pendent  support,  and  must  rest  upon  a  trestle 
with  a  roller  pivoted  to  it  on  the  top,  as  usual 
in  steam  sawmills,  where  several  are  fixed  to 
lead  the  planks  up  to  the  saw.  But  this  is 
no  drawback,  ana  is  easily  provided.  The 
otiiier  matter  for  consideration  is  that  because 
of  the  projection  of  the  board  the  workman 
has  to  stand  at  the  side  of  it ;  but  this,  again, 
is  inseparable  from  all  such  6aws  as  are 
worked  by  the  foot  of  the  operator,  whether 
vertical  or  circular.  * 

l^ere  is,  however,  nothing  in  this  simple 
design  that  implies  expense,  and  it  is  such  as 
any  amateur  can  construct  of  the  quartering 
obtainable  at  a  timber-yard,  which  need  not 
be  even  planed  so  far  as  the  main  frame  is 
oonoemed.    It  may  also  be  modified  so  as  to 
do  away  with  the  iron  bars  used  as  guides  if 
the  saw  frame  is  made  wider,  or  the  main 
frame  is  made  narrower  and  the  standards 
grooved  on  the  inside,  so  that  the  saw  frame 
can  tiJLe  a  bearing  in  such  grooves ;  or,  again, 
fillets  may  be  attached  to  the  sides  of  the 
saw  frame  to  slide  in  these  grooves.    There 
are  all  kinds  of  devices,  in  fact,  available ; 
but  whatever  plan  is  used,  all  working  parts 
should  be  steong  and  well  fitted,   so  that 
with  a  2in.  board  as  a  fair  limit  a  breakdown 
may  be  rendered  almost  an  impossibility.  It 
.wUl  probably  strike  some  of  our  readers  that 
by  adding  a  flywheel  and  working  the  saw 
by  a  crank  pitman  or  connecting  rod,  we 
should  arrive  at  something  more  Cke  a  saw- 
mill in  miniature,  and  greatly  add  to  the 
speed  of  the  sawing.   Such  is  the  case ;  but  I 
have  simply  suggested  a  very  cheap  and 
fairly  efficient  form  of  saw,  modemisea  from 
Bergeron's  design,*  pleading  for  the  principle 
of  a  vertical  instead  of  circular  motion,  be- 
cause the  latter  needs  more  leg  power  than 
can  be  willingly  supplied  by  0.  J.  L. 


Oooultatlona  of  (and  Near  Apxiroachea  to)  WixnCL  Stars  by  the  SEooiu 


9 
10 
11 
13 
13 
16 
17 
17 
18 
19 
20 
20 
23 
23 


1— 


Star's  Name. 


a  Arietis 
T  Tauri 
llSTauri 

39  Geminonun 

40  Gkmiiiorum 
42  Leonis 
BAG  3579 

t  Leonis 
BAG  3996 
b  Yirginis 
7*  Virginia 
BAG  4277 
8  Libras 
a  Libras 


t 


6 

6 
6 
6 
6 
6 
6 
6 
6 

24 
6 

6 
2* 


Diaappsar- 
ance. 


h.      OL. 

12  42  a  m. 
tU  40  p.m. 
t6  16  „ 
55  a.m. 
67  „ 
17  p.m. 
43  a.m. 

21     „ 
40  p.m. 

9  a.m. 

2 

6 

39 
47 


Moon's 
limb. 


t6 
6 

11 
8 

t6 

t9 
6 
4 
5 

:i 


fi 


Dark 

S,  by  E. 

N.  byW. 

N.  by  E. 

Dark 

Bright 

Bright 

NEbyN 
8.8.W. 
Bright 
Bright 
Bright 
Bright 
Bright 


II 

-S^S 

s^ 

bo  . 

r 
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• 

35 

355 
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344 

28 

8 
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37 

2 
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89 

30 

352 
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242 
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168 

176 

121 

117 
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Reappear- 
anoe. 


h.  m. 
1  29a.xa. 


7  22  a.m. 
12   5 
4  55 


>» 


91 


5  57  a.m. 

5  3   „ 

6  26  „ 
2  42  „ 
2  61   „ 


Moon's 
Limbi 


Bright 


4« 


286 


246 


Bright 

337 

304 

Dark 

243 

275 

Dark 

318 

28» 

Dark 

254 

m 

Dark 

966 

262 

Dark 

312 

293 

Dark 

294 

327 

Dark 

291 

323 

t  Near  approaches,      i  Moon  has  not  risen. 


wich  (leas  than  0'69  hour),  and  the  variation  in 
the  equation  for  one  hour  is  but  l'19s.  on  Jan.  1, 
diminishing  to  0-377s.  by  the  3l8t,  a  quantity 
absolutely  inappredable  on  the  largest  .and  most 
perfect  Bundiai  ever  conBtructed.  Columns  three 
and  four  give  the  Eight  Asoeniion  and  Dedina- 
tion  of  the  Sun  (to  the  neareat  second  of  time 
and  arc  respectively)  on  the  days  specified, 
when  a  Mean  Time  clock  at  Green widi  marks 
Oh.  Om.  Os.  FinaUv,  column  five  furnishes  the 
Right  Ascension  of  the  Meridian,  or  Sidereal 
Time  (to  the  nearest  hundredth  of  a  second)  at  the 
same  instant. ' 

The  Son. 


The  Kooaa 

enters  her  First  Quarter  at  Ih.  12'2m.  intht 
early  morning  of  the  7th,  and*  is  fuU  at  Sh. 
26*7m.  a.m.  on  the  14th.  She  will  enter  her  last 
Quarter  at  3h.  42 '6m.  a.m.  on  the  22nd,  snd  W 
New  at  4h,  38'6m.  on  the  evening  of  the  29Ul 


Day  of 

Month* 


Souths. 


At  Greenwich  Mean  Noqa. 


Bight 

As^- 

sion. 


m.     s. 

3  37-91  „ 
5  55-88  „ 

8  1-77,, 

9  52-71  „ 

11  26-61  „ 

12  41-96  „ 

13  37-51  „ 


h.  m.  s 
18  46    5 


DecUna- 

tion 
South. 


Sidereal 


1 
6 
11 
16 
21 
26 
31 


Moon's  Age 
at  Noon. 


19 
19 
19 
20 
20 


8  5 
29  54 
51  28 
12  44 
33  43 


20  64  21 


23  1  56 
22  31  55 
21  50  48 
20  59  6 
19  57  28 
18  46  22 
17  26  47 


h>  OL     s. 

18  42  26-86 

19  2     9-65 


19  21 

19  41 

20  1 
20  21 


62*44 

35-23 

18-02 

0-81 


Days. 

1-4 
6*4 
11-4 
16-4 
21-4 
26-4 
1-8 


Souths. 


h. 

m. 

1 

24-5  p.nL 

6 

46-9   „ 

10 

9-1    ,. 

1 

49-8  a.m. 

5 

20-1    „ 

9 

121    „ 

2 

0*3  p.m. 

20  40  43-59 


ASTBONOHICAL    NOTES   FOE 
JAKUAET,    1892. 

AS  heretofore,  we  preface  our  Astronomical 
Notes  for  the  first  month  of  the  New  Year 
with  such  ezpUmatory  remarks  as  may  be  needed 
to  make  tiiem  useful  and  intelligible  to  the 
ordinary  amatenr  observer,  appending  to  each 
table  which  appears  to  require  ic  a  desaription  of 
its  construction  and  mode  of  use,  and  f  urxushing, 
moreover,  wherever  it  is  necessary,  numerical 
examples  fully  worked  out. 

Beginning  with  our  first  table,  that  of  the  Sun, 
there  will  be  found  in  colnnm  two,  for  every 
fifth  day  of  the  month,  the  instant  which  should 
be  shown  at  Greenwich  by  a  clock  regulated  to 
show  Mean  Time  when  the  Sun  is  on  the  ^leridian 
(or  aocur&tely  south)  and  a  sundial  marks 
Oh.  Om.  Oa.  What  is  called  in  the  almanacs 
*'  The  Equation  of  Time,''  or  the  amount  to  be 
added  to — or  subtracted  from — this  instant  of 
apparent  Solar  Niion,  is  calculated  for  the 
Meridian  of  Greenwich,  but  niay,  for  ordinary 
purposes,  be  employed  for  any  other  station  in 
the  United  Kingdom,  since  the  most  westerly 
point,  Valentia,  is  only  4lm.  238.  west  of  Green* 

*  Beiveron*8  saw  will  appear  in  the  nesct  paper. 


The   quantity  tabulated   in   the  last  column 
(Sidereal   Time   at   Mean  Noon)  is   one  often 
required  by  the  observer  for  the  instant  of  Local 
Mean  Noon  at  his  own  station ;  and  this  may  be 
obtained  by  the  addition  of  9*8565  seconds  for 
every  hour  (and  proportional  parts  for  minutes 
and  seconds),  when  the  place  is  to  tiie  west  of 
Greenwich ;  and  by  their  subtraction  when  it  is 
to  the  east.     For  example,  what  is  the  Sidereal 
Time  at  Local  Mean  Noon  at  Limerick  on  Janu- 
ary 6th  f    The  longitude  of  Limerick  is  34m.  30s. 
west  of  Greenwich ;  so  we  say  60m.  :  34m.  30s. 
:  :  9-85659.  :  (what  we  shall  find  to  be^ -6674878. 
Turning  now  to  our  table  above,  we  find  that  Uie 
Sidereal  Time  at  Greenwich  Mean  Noon  on  the 
6th  is  19h.  2m.  9 '65s.,  and  adding  5 -67a  to  this, 
according  to  the  precept  (Limerick  being  west), 
we  obtain  19h.  2m.  15 '32s.  as  the  Sidereal  Time 
at  limerick  Mean  Noon  on  the  day  specified. 
Or,  suppose  that  we  require  the  Sidereal  Time  at 
Norwich  Mean  Noon  on  January  21st,  Norwich 
being  in  longitude  5m.  12s.  east.     Here,  as  in  the 
former  case,  we  say  60m.  :  5m.  12s.  :  :  9 -8565s. 
:  0 -854238.     The  Sidereal  Time  at  Greinwich 
Mean  Noon  on  the  2l8t  is  20h.  Im.  18 -02s.,  and  if 
from  this  (Norwich  being  east)  we  subtract  0-85s., 
we  finally  (?et  20h.   Im.  17*1 7s.  as  the  Sidereal 
Time  at  Norwich  Mean  Noon  on  the  required 
day. 

At  11  p.m.  on  January  2nd  the  Sun  is  said  to 
be  in  Perigee  ;  in  other  words,  the  earth  is  then 
at  her  least  distance  from  him.  Accepting  the 
Official  Solar  Parallax  of  8 -848",  an  interval  of 
90,842,919  miles  separates  the  centres  of  the  sun 
and  earth  at  the  instant  referred  to. 

Spots,  faculic,  and  other  indications  of  Solar 
disturbance  should  be  watched  for  whenever  the 
Sun  is  visible. 


The  Moon  will  be  in  conjunction  with  Vasos 
at  3  a.m.  on  the  2nd  (Venus  3"*  17'  N.);  with 
Jupiter  at  4  p.m.  on  the  4th  (Jnpter  4"  2'  K.) ; 
with  Saturn  at  lOh.  a.m.  on  the  19th  (Satom 
P  57'  8.) ;  with  Mars  at  Noon  on  the  24th  (Msxs 
V  15'  N.)  ;  with  Mercury  at  9h.  p.n.  on  the  27th 
(Mercury  3°  59'  N.) ;  and  finally  with  Venus,  for 
the  second  time  this  month,  at  midnight  on  the> 
31st  (Venus  3*»  42'  N). 

When  the  year  opens  the  Moon  is  in  Ss^t- 
tarius,  but  passes  into  Capricomns  about  2h.  3Qffl. 
p.m.  on  the    1st.    She   is   travelling  tbroofli 
Capricomus  until  8h.  a.m.  on  the  Srd,  and  ua 
then  leaves  it  for  Aquarius.    Her  journey  acnMi^ 
Aquarius  terminates  at  7h.  a.m.  on  the  5th,  it 
which  hour  she  enters  Pisces.    In  the  coarse  of 
her  passage  through.  Pisces,  she  arrives  at  Ih. 
a.m.  on  the  6th  on  the  confines  of  an  outlier  of 
Cetus,  which  she  then  enters ;  to  come  out  snia 
in  Pisces  at  7  o'clock  the  same  evening,    rui- 
suing  her  course  through  Pisces,  she  at  lOh.  p.in. 
on  the  7th  plunges  into  another  outUer  of  Oetsit 
from  which  she  finally  emerges  at  6  o'clock  tto 
next  morning  in   Aries.    She   quits   Aries  ior 
Taurus  at  2h.  30m.  p.m.  on  the  9th ;  andTauroi' 
in  turn  for  Gemini  at  7h.  30m.  a.m.  on  the  12th. 
It  is  not  until  6h.  a.m.  on  the  14th  that  she  leases 
Gemini  for   Cancer.     Here   she   remains  antu 
7h.  30m.  p.m.  on  the  15th,  at  which  hour  die 
enters  Leo.    Her   passage  across  Lev  oocapus 
her  until  6h.  p.m.  on  the  18th,  when  she  quits  it 
for  Virgo.    She  is  travelling  over  this  g*^oon« 
BteUation  nntil  lib.    30m.    a.m.   on  the  2mt 
when  she  passes   into  Libra.    Journeying  orsr 
Libra,  she  arrives  at  Noon  on  the  24th  on  the 
Western  edge  of  the  lower  part  of  the  Nozthfva 
Spike  of  Scorpio,  which  she  takes  exactly  twslyfr 
hours  to  cross ;    and   at   midnight   emerges  i& 
Ophiuchus,  in  which  constellation  she  contin^* 
until  Noon  on  the  26th,  when  she  enters  Sagit- 
tarius once  more.     She   is   in  Sagittarioi  tu^ 
midnight  on  the  28th,    when    she   quits  it  for 
Capricomus ;  as  she  does  Caprioomus,  in  tarn, 
for  Aquarius  at  4  n.m.  on  the  30th.    She  is  tm 
in  Aquarius  at  mionight  on  the  31st. 

The  first  four  columns  of  the  above  table  nsev 
no  explanation.  The  fifth,  headed  ** Moons 
Limb,^'  indicates  whether  the  Hmb  at  vhich  iw 
disappearance  occurs  is  the  bright  or  the  oar* 
one ;  column  nine  giving  the  same  iafbnnsPOA 
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Jupiter's    Satellitas. 
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II 
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16 

Eg,  EdiMe;  Oo,  Oocultation;  Tr,  Tranmt  of  Satellite;  Sh,  Transit  of  Shadow;  D,  Disap- 
imranoe;  R>  Reappearance;  I,  Ingress;  E,  Egress.  The  printing  of  a  phenomenon  in  iial%e» 
indicates  that  its  Yisibility  is  render^  doubtful,  either  by  the  brightness  of  the  twilight,  or  by 
Jupiter's  proximity  to  the  horizon. 

Approximate  Times  of  the  Oreateet  Bastem  Eloniraticmfl  of  Batnm'e  Tive  Inner 

Satellites,  Tisible  at  O^reenwioh. 


■Jd 

Day  of 

Month. 

tk 

Satellite. 

K. 

11 

SateUite. 

H. 

S^ateUite. 

H. 

4 

EnceladuB 

6*8  a.m. 

Dione 

1*0  a.m. 

25 

Mimas. 

3 '4  a.m. 

6 

Mimas 

6-8    „ 

11 

Enceladas 

3-3    „ 

26 

Mimas 

21    1. 

7 

Enoeladus 

12-6    „ 

12 

Tethys 
Enceladus 

11*1  p.m. 

26 

Tethvs 
Enceladiis 

4-2    „ 

7 

Mimas 

5-4     „         i 

15 

5*9  a.m. 

26 

4-9     „ 

8 

4-1     „ 

17 

Enoeladas 

11*6  p.m. 

27 

Mimas 

12-7     „ 

8 

Dione 

7-3    „ 

19 

Dione 

6  0  a.m. 

27 

]Mima8 

11-3  p.m. 

9 

Mimas 

2-7    „ 

21 

Dione 

11-7  p.m. 

28 

Tethys 

1*5  a.m. 

9 

Tethys 

4-6     „ 

22 

Enoeladus 

2-3  a.m. 

28 

Rhea 

10-2  p.m. 

10 

Mimas 

1"*    11 

23 

Mimas 

61    „ 

28 

Enceladas 

10*8    „ 

10 

Tethys 

1-8    „ 

24 

4-8    „ 

29 

Tethys 

10-8    „ 

11 

Mixnas 

120    „ 

i 

24 

Tethys 

6-9    „ 

30 

Dione 

4*8  a.m. 

The  above  table  ^ives  the  approximate  Greenwich  Mean  Times  at  which  the  Five  Inner  Satellites 
«f  Satom  will  attain  their  greatest  elongation  East  of  the  planet,  and  is  intended  to  assist  the 
stadent  ia  Uieir  identification.  Titan,  Saturn's  chief  satellite,  is  so  large  and  conspicuous  an  object 
sa  to  be  visible  in  the  smallest  telescope  ;  shining  as  it  does,  as  a  star  of  the  8th  ma^itude. 
Rs  Eastern  elongations  on  Jany.  4  and  20  will  both  be  visible.  Hyperion  is  only  visible  in 
the  very  largest  telescopes,  and  Mim%s  cannot  be  perceived  with  less  than  6^  inches  of  aperture, 
lapetos  may  be  recognised  by  the  considerable  distance  from  the  planet  to  which  it  tiavels.  It 
ii  at  its  brightest  when  to  the  West  of  Saturn. 


with  reference  to  the  reappearances.  Prom  New 
tfooa  to  Full  Moon  disappearances  take  place  at 
ills  dark  limb  and  reappearances  at  the  bright 
one.  From  Full  Moon  to  New  Moon  stars  £s- 
eppear  at  the  bright  limb  and  reappear  at  the 
dirk  one.  In  columns  six  and  seven,  by  "  Anffle 
^om  K.  Point"  is  meant  the  are  included 
between  the  star  when  in  contact,  and  the  point 
«f  intersection  of  the  limb,  with  a  circle  passing 
ihroQgh  the  North  Pole  of  the  heavens  and  the 
ctatre  of  the  Moon*s  image;  and  by  "Angle 
^t»m  Yertex,"  the  are  between  tiie  star  at  oon« 
tact  and  the  point  where  a  oirde  passing  through 
the  senith  and  the  Moon's  centre  (or  a  plumb- 
|i&e  pasung  through  her  centre)  cuts  her  limb ; 
in  ouier  words  the  top  of  the  Moon  as  seen 
with  the  naked  eye.  A  figure  will  illustrate  this. 
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JsuN.  is  the  trae  north  point  of  the  Moon's 
J^I^Qinleraoe  rUie  bottom  as  seen  in  an  equa- 
^^■Ml  with  a  Huyghenian  eyepiece),  and  the 


angles  are  measured  right  round  from  0^  to 
360%  through  East,  South,  and  West,  just  as 
in  measuring  the  posiiion-anffle  of  the  com- 
ponents of  a  double  star.  Hence  a  star  dis- 
appearing at  a  would  be  said  to  do  so  at  an  angle 
of  120** ;  and  were  it  to  reappear  at  h  it  would 
be  said  to  do  so  at  an  angle  of  240*  from  the  N. 
Pqint,  and  so  on.  The  '*Near  Approaches  "  are 
given,  because  at  stations  suitably  situated  they 
may  become  actual  occultations.  Take,  for 
example,  a  star  that  approaches  dose  to  the 
S.  by  E.  part  of  the  Moon*s  limb  as  seen  from 
Qreenwidh ;  then  as  viewed  from  a  station  far 
enough  to  the  N.  by  W.,  the  Moon  would,  from 
parallax,  appear  so  depressed  in  the  sky  as  to 
cover  it. 

Kercury 
is  a  morning  Star  throughout  January,  and  is 
very  badly  placed  for  the  observer,  to  boot.  He 
rises  about  a  quarter  past  seven  on  the  1st,  and 
rather  less  than  half  an  hour  sooner  at  the  close 
of  the  month.  He  will  attain  his  greatest 
elongation  west  (24"  14')  at  8  p.m.  on  the  19th. 
His  an^ar  diameter  decreases  from  9  6"  at  Uie 
beginnmg  o^  January  to  5-6''  by  the  end  of  it. 


Day  of 
Month. 

Bight 
Ascension. 

Declination 
South. 

Souths. 

h.    m. 

0       § 

h. 

m. 

1 

18  10-0 

20     19*6 

11 

27.7  a.m. 

6 

17  64-2 

2«     16*4 

10 

52-3    „ 

11 

17  550 

20    49-1 

10 

33*4    „ 

16 

18    8*2 

21     35-2 

10 

26-8    „ 

21 

18  291 

22     14*7 

10 

28-0    „ 

26 

18  64  7 

22     35-4 

10 

33-9    „ 

31 

19  23*3 

22    30-3 

10 

42-7    „ 

The  curiously  looped  path  indicated  in  the  above 


ephemeris  lies  wholly  in  Sagittarius,  a  portion  of 
it  being  described  on  the  oonfines  of  that  con- 
stellation and  Serpens. 

Venus 
is  an  evening  star,  and  although  her  position 
when  the  year  opens  is  as  bad  as  that  of  Mer- 
cury, it  improves  as  the  month  goei  on.  She  ia 
very  notably  gibbous,  and  her  diameter,  which 
subtends  an  angle  of  11*2"  pn  the  let,  increases 
imperceptibly  to  12*6"  by  the  31st.  She  is  by  no 
means  an  interesting  object  in  the  telescope, 
though,  at  present. 


•Srd 

Right 

Declination 

II 

Ascension. 

South. 

1 

Souths. 

h.  m. 

•       t 

h. 

m. 

1 

20  87  1 

20     17*6 

1 

54*4  p.m. 

6 

21     2-6 

18    38-6 

2 

01    „ 

11 

21  27*4 

16    46-6 

2 

6-2    „ 

16 

21  61-7 

14    43*2 

2 

9-7    „ 

21 

22  16-4 

12    30-0 

2 

18-7    ,, 

26 

22  38*6 

10      8*8 

2 

17-3    „ 

31 

23     1-4 

7    4M 

2 

20-3    „ 

Hence  it  will  be  seen  that  Venus  travels  over 
a  considerable  part  of  the  constellations  Oapri- 
comus  and  Aquarius,  but  throug^h  a  part  of  the 
sky  quite  destitute  of  any  consptonous  stars. 

Jupiter 

is  still  an  Evening  Star,  but  is  now  so  rapidly 
approaching  the  west  that  he  should  be 
observed  the  moment  that  it  is  sufficiently  dark 
enough  for  him  to  ^  visible.  His  angular 
equatorial  diameter  diminishes  from  36*7"  on  the 
1st  to  3i'4"  by  the  3 let— a  difference  not  very 
perceptible  to  the  ordinary  observer. 


Day  of 

Month. 

Right 
Ascension. 

Declination 
South. 

Souths. 

h.    m. 

•         4 

h.    m. 

1 

23       1*3 

7    32*5 

4    18-2  p.m. 

6 

23       3-9 

7     16*0 

*      1-7    „ 

11 

23       7-9 

6    49*8 

3    46-4    „ 

16 

23     11-5 

6     26-9 

3     29*3    „ 

21 

23     151 

6      3*1 

3     13-3    „ 

26 

23     18*9 

5     38-4 

2    57-4    „ 

31 

23     22  9 

5     12-9 

2    41-7    „ 

The  whole  of  the  arc  thus  indicated  lies  practi- 
cally in  a  very  barren  region  in  Aquarius ;  but  on 
the  last  night  of  the  month  Jupiter  will  be  actu- 
ally on  the  boundary  separating  Aquarius  from 
Fisoes. 

Saturn, 

in  so  far  as  his  meridian  passage  is  oonoemed,  is 
a  moxninff  star ;  but  as  he  rises  about  1  Ih.  5m.  on 
the  first  oay  of  the  year,  and  some  two  hours 
sooner  on  the  last  day  in  January,  we  resume  our 
ephemeris  of  him.  The  planet  now  presents  a 
curious  and  beautiful  spoctade  in  the  telescope, 
with  its  rings  (save  in  very  large  and  powenul 
instruments),  merely  presenting  the  appearance 
of  a  line  of  light.  On  January  1st  the  angular 
equatorial  diameter  of  the  phmet  is  17*66";  the 
major  axis  of  his  rings  measuring  40*62^,  and 
the  minor  axis  only  2*60'.  B;f  the  3  Ist  the  angle 
subtended  by  the  equatorial  diameter  is  18*52,  and 
•those  of  the  major  and  minor  axes  of  the  rings 
42-68"  and  2-54"  respectively.  These  dimensions 
will  enable  the  student  to  draw  outlines  of  the 
planet  to  scale. 


li 

Right 

Declination 

' 

pa 

Ascension. 

North. 

Souths. 

h.  m. 

• 

h.      m. 

1 

12    3*9 

2      1-3 

6    22*6  a.m. 

6 

12    41 

2      1*3 

5      8-1    „ 

11 

12    4-2 

2      2*4 

4    43*6    „ 

16 

12    4-1 

2      4*6 

4     23-8    „ 

21 

12    3*8 

2      7-8 

4      3-8     „ 

26 

12    3-4 

2     12-1 

3    43-8     „ 

31 

12    2-8 

2    17-2 

3     23-6     „ 

The  pendulum-like  path  indicated  above  is 
described  to  the  north-west  of  the  3— 4th  magni- 
tude star  n  Virginia. 
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continues  to  be,  for  ilie  puipose  of  the  observer 
of  his  physical  detail,  inTidble,  a  remark  equally 
applicable  to  ITnmus. 

Heptime 

Is  visible  aU  night  long,  and  continues  in  an 
excellent  position  for  the  observer ;  save,  though, 
in  very  lar|M  telescopes  he  is  not  very  easily 
ishaUe  ' 


Day  of 
Month. 

0 

Bight 
Ascension. 

Declination 
North. 

'O  ■   -- 

Souths. 

h.     ni« 

O                    1 

h. 

m. 

1 

4    20-9 

19    61-2 

9 

36*9  p.m. 

t 

4    20-6 

19    50-3 

9 

16-8     „ 

11 

4    20-1 

19    49-6 

8 

56-8     „ 

16 

4     19-7 

19    48-9 

8 

36-7     „ 

21 

4     19-4 

19    48-5 

8 

16-8     „ 

26 

4     19-1 

19    481 

7 

56  8     „ 

SI 

4    18*9 

19    47-9 

7 

36-9     „ 

subtracting  9  '8565  seconds  for  every  hour  of  longi- 
tude (and  proportional  parts  for  the  minutes  and 
seconds)  when  our  station  is  west  of  Ghreenwich, 
and  by  the  addition  of  that  quantity  when  it  ib 
situated  to  the  east.  Thus  at  what  hour  will 
Capella  south  at  Penzance  on  January  Ist? 
Penzance'is  22m.  10s.  west  of  Greenwich ;  so,  as 
previously  explained  under  the  heading  of  '*  The 
Sun,*'  we  say  as  60m. :  22m.  10s.  : :  9-8565 : 
(what  we  shaU  find  to  be)  3-64143S.  Subtract- 
ing, then,  3 '64s.  from  lOh.  24m.  31*69s.  we 
obtain  lOh.  24m.  28 '05s.  as  the  Penzance  Mean 
Time  of  Transit  of  Oapella  on  the  night  of  the 
1st  of  January.  Had  we  required  the  Ipswich 
Mean  Time  of  southing  Kii  that  star  on  the  same 
night  (Ipswidi  being  4m.  40b.  to  the  east  of 
Qroenwich)  we  must  have  added  0'77s.  to 
our  lOh.  24m.  31 '69s.,  and  hence  obtained 
lOh.  24m.  32'46s.  as  the  time  required. 


This  short  retrograde  arc  is  described  a  little 
to  the  west  and  north  of  the  4 — 3rd  magnitude 
star  e  Tauri,  the  northernmost  of  the  Hyades. 

y^irtima.  of  the  Variable  Star  Algol 

will  occur  on  the  2nd  at  4h.  44m.  a.m. ;  on  the 
6th  at  Ih.  33m.  a.m. ;  on  the  7th  at  lOh.  22m. 
p.m. ;  on  the  10th  at  7h.  11m.  p.m. ;  on  the  22nd 
at  6h.  26m.  a.m ;  on  the  25th  at  3h.  15h.  a.m. ; 
on  the  28Ul  at  12h.  4m.  a.m. ;  and  on  the  30th  at 
8h.  52m.  p.m. ;  as  weU  as  on  other  .occasions 
when  from  daylight   the  phenomenon  will  be 

invisible. 

Shooting  Stars 

should  be  espedally  watched  for  on  the  night  of 
the  2nd,  when  Uiey  seem  to  radiate  from  tine 
northern  part  of  Bootes,  where  that  constellation 
is  conterminous  with  Draco.  The  5th,  9th,  17th, 
22nd,  and  25th  are  also  dates  on  which  showers 
may  be  looked  for. 

Oreenwioh  XCean  Time  of  Southing  of 
Sixteen  of  the  Principal  JFixed  Stara  on 
the  Nlffht  of  January  let,  1892. 

Star.  Souths. 

h.  m.    s. 
a  Andromede  ..        ..        .•    5  19  27*67 p.m. 
o  Cassiopeiie    ••         ••         ••     5  51  56-54  „ 

Polaris  .. 6  35  35*62  „ 

a  Arietis  7  17  25-82  „ 

a  Ceti 8  12  50'04   „ 

aPewei  8  32  45-54  „ 

yi  Eridani        9    9    2-69  „ 

Aldebaran        9  45  40-54  „ 

Capella  ..         ..         ..         .*.  10  24  3169  „ 

Rigel 10  25  11'77  „ 

aLeporis  10  43  46-00  „ 

a  Ononis  11    5    3-82  „ 

Sirius 11  55  59-42  „ 

Castor ♦12  43  10-93  a.m. 

Piocyon  ♦12  49    616  „ 

Pollux ..♦12  54    8-98  „ 

*  Early  morning  of  the  2nd. 

Were  the  stars  rigidly  and  absolutely  '*  fixed," 

any  given  one  would  South  3m.  55 '91s.  (».«., 

235*91  seconds)  sooner  every  day,  as  indicatedby 

a  dock  regulated  to  show  mean  time.    Now,  this 

is  BO  nearly  true  for  a  considerable  proportion  of 

them,  that,  for  our  present  purpose,  we  may 

assume  it  to  be  accurately  so ;  and  to  find  the 

Greenwich  mean  time  of  transit  of  either  of  the 

stars  in  the  above  list  for  any  other  night  in 

January,   we   have  only   to  multiply  235*918. 

by  the  number  of  days  which  have  elapsed  since 

the  1st — 1.«.,  by  the  day  of  the  month  —  1,  and 

subtract  the  result  from  the  time  given  in  our 

table.    For  example,  at  what  hour  will  a  Ononis 

south  on  the  night  of  Jan.  16,  1892  P    Here  we 

iay  16'1>-15;  and  16  x235-91s.«  3538*658.,  or 

58m.  58 '65s.    If,  then,    from   the  time  given 

above,  llh.  5nL  3'82e>.,  we  subtract  58m.  58*658., 

we  obtain  lOh.  6m.  5'17b.  as  the  Greenwich  mean 

time   of  southing  of  a  Ononis  on  Jan.    16,  a 

result  less  than  O-Ols.  in  defect.    With  some 

stars  the  discrepancy  might  have  been  slightly 

greater,    sudi    discrepancy    increasing   as    we 

approach  the  Pole ;  but  Polaris  croeses  a  wire  so 

very  slowly  that,  in  practice,  and  for  the  purpose 

of  rating  an  ordinary  clock  or  watch,  this  may  be 

neglected. 

Let  us  now  suppose,  further,  that  we  wish  to 
know  the  Local  Mean  Time  of  southing  of  any 
of  the  stars  in  our  table.    This  we  obtain  by 
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free  from  any  igneous  rocks.  Unlike  the 
Archaean  rocks,  they  have  undergone  little  or  no 
metamorphosis,  and  their  lines  of  stratification 
are,  generally  speakiog,  plainly  marked  and 
always  more  distmot  than  those  of  the  Axcksasa 
rocks.  In  spite  of  aU  this,  the  Cambrisnroda 
have  in  the  course  of  the  oountlesi  ages  that 
have  elapsed  since  their  depoaitioa  undargo&s 
much  disturbance,  and  are  often  thrown  on  end, 
folded,  and  dislocated.  Not  only  has  a  quite  im- 
imag^ble  time  existed  since  they  were  flxstlsiA 


Chapter 


— Silurian  System— Oambrlan 
Formation. 


NOW  that  the  student  has  mastered  the  chief 
dsBses  of  the  animal  and  vegetable  king- 
doms, he  is  in  a  position  to  begin  the  study  of  ine 
various  geological  systems  in  which  are  found 
animal  and  vegetable  remains. 

On  reference  to  Table  YIII.  on  page  170  he 
will  see  that  the  lowest  and  oldest  of  these 
systems  is  the  Silurian.  This  system  will  now 
be  studied  upon  the  plan  laid  down  and  exp^ined 
on  p.  81  (Table  VI.) 

A.  Debivation. — The  system  is  named  from 
the  old  British  tribe,  the  Silures,  that  held  the 
country  between  the  rivers  Severn  and  Towy,  in 


Fxo.  99. 


Caermarthenshire.  A  reference  to  the  syllabus 
given  in  the  first  chapter  of  this  work  (p.  6]  will 
show  the  student  that  by  some  geologists  the 
system  that  I  prefer  to  call  Silurian  is  divided 
into  two  systems,  the  Cambrian  and  Silurian.  I 
am  followmg,  however,  the  results  of  the  most 
recent  reseaKhes  and  conclusions  of  geological 
science  in  including  the  old  svstem,  Cambrian, 
under  the  larger  and  more  modem  one,  Silurian. 
As  a  matter  of  fact,  these  oldest  Palseosoic  rocks 
are  really  in  three  very  distinct  groups ;  the  so- 
called  &mbrian  and  the  lower  and  upper 
Silurian.  They  are  sufficiently  distinct  to  be 
treated  of  in  succession,  and  the  present  chapter 
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down,  but  the  fact  that  they  lie  unoonfonnaUy 
on  the  ArchsBan  also  points  to  the  lapse  prolably 
of  an  immense  period  of  time  between  the  forma- 
tion of  these  two  systems.  In  Fig.  99  is  shown 
a  diagramatic  section  across  a  part  of  Englssd  to- 
the  west  and  Wales.  It  extends  from  Hirosat, 
in  Montgomery,  south-east  of  Bala,- on  the  ssit^ 
to  Harlech,  on  the  Merioneth  coast,  to  the  wwt 
It  includes  Lower  and  Upper  Silurian  rocks  ss  wdl 
as  Cambrian.  H  and  LF.  Tare  Cambrian ;  A  L 
and  B  are  Lower  SUurian;  U,  T,  D  are  Upper 
Silurian. 

,  (2.)  Composiiion,  To  understand  the  oompoa- 
tion  of  the  Cambrian  formation  the  stadsat 
should  refer  to  TaUe  XII. 

tablb  xn. 

Cambrian :  Primordial  Stluzian. 

JTT  -^-  (  Tremadoc  slates. 
^PP*'  \  Lingula  flags. 
^  }  Menevian  beds. 

Ifwer  j  Harlech  and  Longmynd  bedi. 

Here  once  again,  and  for  the  last  time,  let  me 
insist  upon  the  absolute  necessity  of  the  map.  It 
is  quite  impossible  to  understand  the  gedoriosl 
systems  and  their  divisions  tmless  the  stadent 
lus  before  him  an  atlas.  If  possible,  he  sluwU 
have  both  an  ordinary  geographical  and  also  a 
ireological  map.  If  he  can  only  command  U^ 
f ormOT,  he  will  experience  this  difficulty :  thit 
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will  be  devoted  solely  to  the  Cambrian  rocks.  At 
the  same  time,  they  are  not  sufficiently  distinct, 
in  the  opinion  oi  many  of  ow  best  geologists,  to 
be  ranked  as  three,  or  even  as  two,  distinct 
systems.  Following  this  opinion,  I  shall  speak 
of  these  three  formations  as  composing  one 
system,  the  Silurian,  although  each  formation 
will  be  treated  separately. 

Cambrian  Formation. 

The  Cambrian  or  primordial  Silurian  will  now 
be  considered  under  the  usual  heads. 

B.  What.  —  (1)  Structure.  —  These  rocks, 
reaching  in  some  places  a  thickness  of  25,000ft., 
are  as  their  name  implies,  especially  developed 
in  Cambria  or  Wales.  They  rest  unconformably 
upon  the  Archsean  or  Pre-Cambriwi  rocks. 
They  consist  of  conglomerates  in  their  lowest 
strata,  grits,  slates,  and  very  little  limestone. 
The  sUtes  are  coloured  blue  by  iron  oxide  (FeO), 
or  reddish  purple  by  iron  sesqui- oxide  (Fe^O,). 

The  Cambrian  rocks  are  marked  with  many 
sun-cracks  and  rain-pittings,  and  are  singularly 
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many  of  the  names  of  primal  importance  m 
geology  are  of  very  secondary  im^rtance, «» 
sometimes  of  no  importance  at.all,  m  pfygr^W' 
Whoever  is  in  the  unfortunate  position  ofno* 
having  a  geological  map  should  at  least  tayw 
get  access — at  some  reading-room  or  other— w 
such  an  atlas  as  Johnston's  Royal  Atlas,  J» 
which  even  villages  and  small  hills  are  marUW. 
Before  studying  the  divisions  of  the  CambntfJ 
formation,  a  word  as  to  the  names  of  the  gfOlogi- 
cal  divisions.  The  large  divisions,  "y»*«>»i|»S" 
their  first  sub-divisions,  formations,  ^^«r^^ 
been  explained.    Now,  ju»t  as  a  system  u  mwo 
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■p  of  (ormatioiu,  ■□  u  a  (oruutioa  mtda  up  of 
ftonpt — Bach  as  the  npper  and  lover  Camhrian 
ut  Uu  table — and  the  groapa  again  are  made  ap 
d  badi.  The  lower  groap— «.|[,,  of  the  Cam- 
hriui  foimation  of  the  Silnriaa  ijitem— u 
diridel  into  two  beds,  the  Harlech  and  Long- 
Kynd,  and  Henevias. 
Working  u  DHQal  from  below  upwards,  tha 


loweat  beds  Are  thoee  met  with  at  Iiongmynd  i 
Snglaud  and  Harleoh  in  WalM.  Longmynd 
■  luM  of  hilli  in  Shropabire,  Ijing  north  ol 
Bidutri  Oaatle  aod  aosth  of  BhrewabOT.  The? 
riieto  a  height  of  nearly  1,700ft.  milech  u 
the  weU*knawn  ooaat  town  of  Hvioneth  ' 
Walat.  Th«M  beds  have  a  thiokneM  in  8bi 
ddnof  2fi,000(t,  in  North  WoIm  of  8,00011., 
■ad in  Bonth  Walee  of  i.OOOft. 

The  Henarian  bad*  am  mot  with  at  St.  Darid' 
ia  Pembiokeihire,  eepeoiBllr.  The  old  name  a_ 
St.  David's  was  Hensria.  Tha  thickneu  of  the 
bad!  u  about  eoaft. 


Fia.  I«. 

cf  the  Braohiopoda  that  they  contain.  Thii 
Bnduopod  shell  is  repre«ent«d  in  Fig.  100. 
It  Died  to  be  called  Lingula  {liiigula,  a  ahoa- 
■ongna),  bat  iU  nore  modem  name  ii  Lingnlalla 
(Hm  little  Lingula).  The  Lingula  flag  heda  havH 
>  thiokneM  of  about  6,000tt. 

Lutljr,  thaTremadoc  bedi,  about  l.OOOft.  in 
Diickneaa,  are  of  dark  grey  alataa,  and  are  met 
■ith  at  Port  Madoc,  near  Tremtidoc,  in  Oaar- 
UirTonihite,  and  extend  thenc«  to  Dolgelly. 

C.  Wbkki.— 1.  Europe,  a.  Biidah  Iile*. 
Tl)  England.     Almoat  solely  at  Longmynd  BUI, 

-■tajAfa 


\ 


^i-)  Scotland.  The  Cambrian  rocks  of 
wwaad  ap]iaar  in  the  form  of  the  red  aand- 
"*»*•  of  counties  Ross  and  Snnderluid,  and  are 
9^7  »eU  seen  on  the  shores  of  lochi 
l^don  and  Maree,  both  on  the  west  oortof 

fJ'TO  Ireland.  In  Ireland  only  the  Lower 
j^onaa  group  appears  to  ba  repreaented.  In 
^ord  and  at   Howth  and  poasibly  in   west 

*•  ^  Continent.  Always  working  from 
™^to  north,  and  from  west  to  aart,  the 
**»«««    rocks  occor  in  Spain,  at  HiTadeo  in 


Oalioia,  and  Vega  in  Aitiuiaj,  both  in  U:  _ 
toeme north;  inthaTburin^-Waldin  Qermany, 
and  Bohemia  in  Austria  ;  u  Brittany,  espeoiolly 
at  Bennas,  and  in  Normandy  ;  in  Norway,  near 
Chriatiania,  and  in  the  centre  and  loath  of 
Swedan. 

2.  Asia.     3.  Africa.     At  present  there 
record  of  Cambmn  rocks  in  these  two  continents. 

4.  a.  North  America.  The  Cambtian  rock  are 
very  ezteniiTely  developed  in  this  oontinent. 
Appearing  mo^  to  the  east  in  Nawfonndland 
theygo  1^  way  of  Nova  Scotia  and  ISewBruna- 
wick  into  Canada,  where  they  make  a  large  part 
of  tha  volley  of  the  St.  Lawrence.  More  to  the 
sonth  they  extend  through  the  States  ol  Yermont 
and  New  York  in  their  northern  part  to  the  east 
of  MaasBchnsstts,  and  than  diving  under  more 
recentformalionathey  reappear  in  the  Alleghaniaa, 
in  Wisconsin,  Minnesota,  Missouri,  *''^«"f«', 
Texas,  and  Qeorgia.  Uet  with  in  many  places  iu 
the  Valley  of  the  Mississippi,  they,  after  another 
dive  undergTOond,  reappear  in  the  Rocky  Moun- 
tains of  the  west. 

i.  i.  At  present  there  is  no  record  of  Cambrian 
rocks  in  South  America, 

D.    Pal«ontoloot. — Before  considering  the 


vegetable  and  the  oniaal  remains  met  with  i 
formation,  a  word  or  two  on  ita  palaionti 
generally. 

To  understand  that  word  the  student  should 
again  refer,  as,  indeed,  he  should  be  constantly 
referring,  U  the  important  Table  ol  Systems  on 
p.  170.  Ha  willnoticethat  amongstthe  FaltBOzoic 
or  primary  rocks,  the  loweat  system  is  the  Silurian, 
and  that  there  are,  besides,  amongst  these 
Palteozoic  or  primary  rocks,  three  other  systems, 
the  Devonian,  the  Carboniferous,  and  tha  Per- 
mian. Nov,  the  organic  remains  met  with  in 
the  Silurian  system  are  of  a  lower  type  than 
thoee  met  with  in  the  other  three  systems.  Foi 
example,  there  are  a  very  few  remaina  of  back- 
boned animals  or  Vertebrata  in  the  Silurian  rocks. 
Un  the  other  hand,  the  Devonian,  Carboniferous, 
and  Permian  systems  are  very  ri<^  in  Vertabrata. 
Hence  a  division  has  been  made  of  the  Palraozoic 


^sterns  into  (1)  the  FroterOEoic  and  (2]  the 
leutenzoic.  The  Froterozoio  are  the  Silurian. 
rpoTifios  (proteroa),  first.  The  Deuteroioic 
are  the  Devonian,  Carboniferous,  and  Pern 
ieirrtpos  (dauteroa),  aaoond. 
The  Cuabrian  formation  of  tha  SUurian  system 
for  the  mbst  part  destitute  ot  fossils.  Such 
(osails  as  it  has  only  occur  generally  in  the 
topmost  600ft.  of  its  rocks ;  but  although  they 
are  the  first  appearance  in  the  rocks  from  below 
upward  of  any  organic  remains,  it  is  very 
important  to  notice  that  they  are  by  no  manner 
of  means  ot  a  very  simpte  order.  The  fossil 
stmcturee  met  vith  in  these  strata  are,  in  a  word, 
much  tao  complex  to  be  the  representativpa  of 
the  first  living  beings  evolved  upon  the  earth' s 
surface.     It  has  already  been  pointed  out  that  a 

"    '"' he  earliest  forms  of  plant 

such  delicate  and  even 
evanescent  structure,  that  they  could  never  have 
been  preserved  in  a  fossil  state.  A  glimce  at  the 
table  on  p.  2fi6  will  show  the  etudent  hov  many 
of  the  classes  of  tha  animal  kingdom  have  their 
printed  in  italics— i.e.,  present  no  fossil 

s.     But  this  is  not  the  raily  exphmation  of 

the  oompantively  advanced  stmctures  met  with 


amongst  the  f  oasll   i 


1  the  Cambtias' 


rocks.     Thare  can  be  no  doubt  that  e 

numbers  of  individual  fossils  and  great  numbers 
of  spadea  have  been  destroyed  between  tha 
ArchcBan  and  the  Cambrian  time.  The  evidence 
is  practically  overwhelming  that  the  origin  of 
li'e  upon  the  earth  was  very  long  before  the  time 
whan  the  Cambrian  rooks  were  being  formed. 


Fia.  111. 

Here,  then,  at  the  very  onUet,  the  student  is 
ooofnntad  with  the  impnf eotion  of  the  geological 

(1)  Fat^hylehfy. — The  vegetable  remans  in 
the  Cambriut  rocks  are  very  tew.  In  some  of 
the  sandstones  ot  Sweden  that  belong  to  this 
fomation  there  ore  markings  supposed  to  be  doe 
to  tome  early  forms  of  Algce,  posaitily  allied  to 
the  Uaddsr  sea-weed  so  common  on  oar  shoi«a. 

Also  in  Sweden  has  beMi  fonnd  a  fossil  repre- 
sented in  Fig.  101,  and  called  Eophyton.  vc 
(eos),  the  dawn ;  fm-ay  (phnton],  a  plant  But 
there  ia  considerBUe  douM,  almost  as  great  at  in 
MS  ot  EoEosn,  as  to  ths  real  nature  of  this 


In  the  Cambrian  rocks  of  the  sonth-east  of 
Ireland  we  meet  with  what  is  supposed  to  be  ths 
remains  of  a  fossil  plant  in  the  form  ot  Oldhamia 
[Fig.  102).  But  here  also  the  nature  of  thetossa 
is  opsn  to  qaeation.  Oldhamia  is  now  classed 
amongst  the  Algai.  It  used  to  be  classed  among 
the  HydrosoB. 

(2]  FaiieaMiegy.  The  asinial  temains  in  the 
Cambrian  formation  are  much  more  saUatactory 
and  definite.  First  of  all,  there  are  what  an 
believed  to  be  the  earliest  traces  of  aponges  in 
the   form    of   Frotospongia,    Fig.    103.      Thii 

_  lism  belongs  to  the  Porifara.  It  is  met 
with  in  the  lowut  beds  ot  the  Cambrian  saries — 
that  is,  in  the  Harlech  and  Longmynd  beds. 
Then  there  is,  especially  in  Scandinavia,  Dicty- 
enema  (Fig.  104  a)  ot  the  Hydrcsoo.  Jirrkov 
(diktuon),  a  net;  v^ita  (nema),  a  thread. 

Ot  the  Echinodettnata  there  are  at  least  three 
different  groups  represented.  First,  the  Cisti- 
deans,  in  the  person  of  Ptotocystites,  Fig.  loS. 
vpBT0[  (protot),  first.  This  fossil  is  first  met 
with  in  the  Msnevian  bedi.  The  Starfish  group 
is  repreaented  by  Falieasterina  (the  andsnt 
starfisti).  Fig.  lOS.  The  Stone-lily  group  is  re- 
presented by  Dendrocrinos.  iuipov  (dsndron), 
'  tree.  This  is  always  met  with  in  fragments, 
1 1  do  not  figure  it. 

These  two  last  fossils  appear  first  in  the  Tre- 
madoc  slates. 

Paanng  on  to  the  AnnnloBa,  two  classes  have 

ft  remains  in  these  rocks.     There  are  certain 

traces  td  hiles  and  borrows,  made  probably  by 

animali  allied  to  our  sandworms  and  lobworms 

of  the  sea-shore.    These  traces — n«t,  let  it  be 


understood,  ths  actual  renuuna  of  tha  ai 

are  called  Arenioolitee.  The  termination  "ites" 
is  frequently  used  in  geolo|^  for  fossils  that  are 
not  the  actual  bodies  or  akeletoaa  or  shells  of 
«Tiim«l»  or  actual  remains  of  plants,  but  have 
been  due  to  these  animals  or  plants  in  some 
indirect  way.  .^rean,  sand  ;  coUi,  I  inhabit.  In 
Fig.  107  some  oremcoliCe  markings  from  ths 
Harlech  and  Longmynd  beds  are  shovn,  and  in 
Fig.  lOB  is  shown  another  fossil  that  is  probably 
due  to  the  action  of  worms,  tbouch  it  used  to 
ba  thought  to  be  a  vegetable,  oai  was  called 
Cruxiana 
Tha  class  Crustacea  is  represented  by  the  first 
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lomu  of  aa.  immeDSBly  important  graap  eapeciaUy 
developed  in  the  hieher  Silnmn  lootu.  That  u 
the  Rionp  of  Ttilooitei,  k  o«lIed  becante  the 
■hiald  ooveriDK  theii  badu  ia  often  divided  into 
three  bbee.  When  we  ue  atndying  the  Siluti&n 
fannation,  where  these  TrUoMtee  are  immensely 
daveloped,  a  fnU  aoeonnt  of  them  will  be  given. 
Here  it  is  only  naceeiary  to  Bgnreoneoftbem, 
Fig.  109,  Miciodiscng.  imcpnc  (mitroe),  nnall  ; 
JiMoc  idisk(M],adiBC.  Along  with  these  TriloMtes, 
which  appear  in  the  HarlecSi  beda  first,  there  is 
another  Crustacean,  somewhat  allied  to  Uie  shrimp 


shown  is  Fig.  110.  This  fossil  is  called  Hymmio- 
cark.  'nfti*  ^nmen),  a  membrane ;  tapiQ  {karis}, 
A  shrimp.  Hymeoocam  appears  &zat  in  the 
Lingnla  flags. 

Fsosing  to  the  last  snb-kingdoms  repreaented 
in  the  Cambrian  rocks,  we  have  first  Feneatella, 
one  of  the  Polyzoa,  Fig.  111.  Ftnatdia,  a  little 
window.  This  appears  alao  Orst  in  the  Lingola 
flags. 

Next,  there  is  the  Lingpllela,  already  figured 
and  msotioned.  This  £racbiopod,  whilst  it 
mahes  its  first  appearance  in  the  Harlech  beds, 
is,  as  we  have  seen,  enecially  in  evidence  in  the 
bade  that  are  named  afUr  it. 

Of  the  oyster  clsta  (Lamellibranchiata).  we 
have  the  flrat  appeaianoe  in  the  Tremadoc  uates 
in  the  person  of  Ctenodonta,  Fig.  IIS.  mic 
(kteis),  a  comb ;  o<Tauc  (odoiu),  a  tooth. 

The  OestrDpniB  are  represented  in  the  Lingnla 
flags  for  the  first  time  by  Bellerophon,  Fig.  113. 
BeUerophoD,  son  of  Qlsncns,  King  of  C^inth, 
was  ths  slayer  of  the  Chimera, 

Finally,  the  highest  iuvartebrate  clas? — the 
Cephalopoda— is  repTeiented  for  the  first  time  ' 
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the  Tremadoc  ilatee  by  OithocMas,  Fig. 
Orthoceraa  is  a  shell  of  many  chajubers,  Ifti,  „_. 
of  the  Nactilus,  only  instead  of  being  coiled 
upon  itself,  like  the  Kautiliu,  it  is  straighL 
oyjfloc  (orlhos),  straight ;  «pnc  (keras),  a  horn. 

E.  How. — In  trying  to  picture  the  conditions 
under  which  the  Cambrian  formation  was  formed, 
let  na  fint  remember  that  there  was  probably  an 
immenge  period  ot  time  between  the  deposition 
of  these  rocks  and  the  deposition  of  their  focO' 
runners — the  Arciican  rocks.  Dnring  the  eai'lier 
part  of  this  time  the  Archaean  rocks  underwent 
vaat  changes.  To  begin  with,  they  wore  lifted 
out  of  the  water  in  which  they  had  been  formed 
and  became  dry  land.  Then  tiiey  underwent  an 
IS  amount  of  wearing  down  by  wind  and 


and  weather.  The  water-worn  pebbles  in 
conglomerate  at  the  base  of  the  Cumbrian 
rock  tell  of  beaches  of  ArcluBan  rocks  and  waves 
and  tides  working  upon  them.  The  land,  always 
Archieon,  upon  which  these  seas  struck  was 
probably  north  of  the  sea  and  in  the  northern 
part  of  the  northern  hemisphers.  The  climate, 
we  may  take  It,  was  at  Bret  very  cold,  then 
became  milder,  and  then  even  moderate  in  tem- 
perature. The  seas  were  shallow,  and  probably 
their  bed  steadily  and  slowly  sank.  As  ths  bed 
sank,  it  received,  age  after  age,  layer  upon  layer 
of  sediment  from  the  waartng  down  of  the 
Archtean  rocks.  Probably  the  rate  of  subsi- 
dence of  the  sea-bed  and  the  rate  of  the  sedi- 
mentary depoeit  kept,  roughly  spealdnt^  equal. 
Thus  were  laid  down  in  succeesion  the  Harlech, 
the  Menevian,  the  Lingula,  the  Tremadoc  beds. 
Onl^  now  and  again  this  proceea  of  deposit  and 
sinking  was  biokeu  in  upon,  and  at  oerttun  times 
the  tocks  already  formed  at  the  bottom  of  the 
•ea  were  lifted  into  the  air  again,  were  dried  and 
cracked  by  the  sun,   and  pitted  by  the  falling 

F.  Economically  considered,  the  chief  value 
of  the  Cambrian  rocks  is  in  the  slates  that  are 
met  with  in  the  Tremadoc  beds. 


N" 


FSACTICAL    HICBOSCOPT  POK 

8IUDENTS.-XIII. 
By  FaXDiRicE  Davis,  B.Sc. 
JTERVE  tissue  and  the  govenung  power  in 
connection  therewith  is  undoubtedly  one 
ui  kuD  most  compIicat«d  of  all  studies.  It  is  not 
Onr  province,  however,  to  treat  fully  of  its 
physiology,  bat  rather  of  its  structure.  Nervous 
tissue  is  divided  into  two  kinds — nerve  fibres  and 
gangliouio  corpuscles.  Nerve  fibres  after  death 
rapidly  change  in  appearance,  and  preaent  two 
essential  parts — ths  central  portion,  called  the 
axil  cylinder,  and  an  external  portion,  termed 
the  sheath.      This  sheath  is  very  delicate  and 


le  tossed  wiUi  dilute  acid. 


membranous.  The  axis  cylinder  is  composed  of 
filaments  termed  primitive  fibres.  Before  these 
changes  occur — Uiat  is,  if  nervous  tisane  be 
examined  iiamtdiattly  after  death— the  nerve 
fibres  are  perfectly  transparent,  cylindrical,  and 
have  an  oily  appearance.  The  oily  character  is 
assumed  to  be  produced  hy  a  fluid  existing 
between  the  filaments  and  the  sheath ;  this  is 
called  the  medulla.  After  death  this  oQy  sub- 
stance undergoes  a  kind  of  coegulaldonj  and 
deposils  soUd  matter,  which  causes  the 
fibre  to  separate  from  the  sheath.  It  would 
therefore  appear  to  resemble,  to  an  extent, 
the  coagulation  of  the  myosin  in  mosde. 
Many  of  the  Ioho  fibres  are  held  together  by  a 
kind  of  connective  tissue,  known  aa  neurilemma. 
The  variety  mentioned  is  termed  ' '  meduUated 
nerve  fibre";  but  there  is  another  variety, 
known  as  non-meduUated  nerve  fibre.  This  kind 
may  be  studied  hy  examining  a  portion  of  the 
olfactory  nerves,  sympathetic  system,  or  some  of 
the  carebro-spinal  system.  The  student  sbonld 
obtain  one  ot  the  larger  nerves  ot  a  frog,  and 
after  carefully  teasing  out  in  salt  solution. 
I  examine  vHth,  in  the  &st  place,  the  lin.,  and 


afterwords  the  ^in.  objectives ;  these  nsrvefila^ 
vary  from  l.2,000th  to  l-12,000thof  an  iackia 
diameter.  Oanglioaic  corposctes  are,  for  tke 
moat  part,  stellate  or  spheroidal  bodies,  and  con- 
sist  essentially  of  granular  aemi.opaque  nuitet; 
sometimes,  however,  this  matter  is  perfectly 
translucent.  In  the  centre  we  find  Ihe  audeiu, 
and  in  the  centre  of  this  nucleus  a  little  dark  spot 
called  the  nocleolna.    Each  corpuscle  gives oSa 


Portion  ot  Spinal  Cord  sbowing  Orig^'n  of  Boots  of 

Spinal  Nervet- 

1,   Posterior  medulla  flisnre ;  2,   Posttnor  not; 

S,  Anterior  "«*"»"  flsanrs  ;  4,  Anterior  root, 


process  gmerally  connected  with  a  nerve  fibre, 
or  in  oommnnication  with  other  prooesaes  ginn 
off  from  surronnding  ganglia. 

Ganglionic  corpuscles  are  found  in  all  Ike 
great  nerve-centres,  inch  as  the  biain,  the  itsnil 
oord,  the  sympathetic  system,  and  meet  of  Ih» 
sensory  organs.  The  student  may  examine  s 
portion  of  this  tissue  by  operating  upon  the 
ganglia  obtained  from  the  q>inal  cord  of  the 
frog.  The  posterior  root  of  the  nerve  is  ths 
better  part  to  be  examined,  and  the  frog  should  tie 
recently  killed.  After  teenng  out  in  the  ordinsiy 
manner  in  salt  wlotton,  the  lin.  and  Jin.  oh. 
iediives  should  be  employed  for  its  eiaminatiai. 
When  the  student  hsa  well  marked  its  charactsn, 
and  sketched  its  ssUent  features,  let  him  rtain 
the  same  with  magenta  or  Beale's  solution  and 
carefully  examine  again.  By  this  mesns  the 
parts  inll  be  better  d^ed,  and  by  mounting  in 
Canada  balsam  the  section  may  be  preserved  as  a 
permanent  object.  It  will  be  observed  that 
bloodvessels  and  fat-cells  are  frequently  found 
intermingled  with  the  nerve  fibres.  It  is,  there- 
fore necessary  to  be  careful  in  distinguisUag 
all  parts,  and  not  be  satisfied  until  the  desited 
end  has  been  accomplished. 

The  mention  of  uie  posterior  root  ot  a  spinal 
nerve  to  the  student  of  pbynology  will  be  met 
by  a  knowledge  of  its  position ;  but  to  the  miCTO- 
ssopical  student  an  explanation  may  be  neceNny. 


I  of  Spinal  Cord. 
I,   I>nra  mater :   2,   Posterior   root ;   3,  Lat«*I 
oolomn  of  white   matter:  i,  Anteiior  root;  S, 
Posterior  horn  of  grey  matter  ;  6,  Central  csiial; 
7,  Anterior  horn  en  grey  matter. 

I  wUl,  therefore,  briefly  describe  what  is  intended. 
The  nerves  are  divided  into  two  great  groOfS, 
namely,  the  "  sensory  "  and  the  "  motor. ' 

It  we  take  a  section  of  the  ^inal  cotd,  «• 
shall  see  it  is  composed  of  substances  differing 
in  coloDT ;  in  tact,  one  portion  is  white,  whiU 
the  other  is  grey,  The  grey  matter  passes  into 
the  white  sabstance,  and  having  oounecuoti 
with  the  nerve  fibres,  divides  this  whits  sBb>^' 
stance  into  six  colmnns.  Each  half  of  ths 
section  will  therefore  be  divided  into  lir* 
columni,  and  these  are  called  respectlTelf  &»' 
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anUrior,  potterior,  and  latcnl  colomiu.  Oens- 
nllj  ipMkiiie,  the  poatsrior  root  af  s  narre  u 
MOMay,  and  coiusqnantly  aflerent,  and  tha 
taUrior  toot  ia  motor  or  afferent.  IM  it  be  dU- 
tnutly  undentood,  hoireTer,  that  &£[erant  narret 
are  im{  always  oaaaoir,  neitliet  ue  motor  □srrea 
■Inya  efferent.  Tba  teiiMHy,  Rffereiit,  or 
pMterior  root  oonToya  la  the  brain.  AJl  an 
aiamnle.  if  I  cut  my  finger,  the  Knion  nerve 
would  convey  the  sensation  ol  pain  prodnced  to 
the  brain,  and  the  taain  in  tbe  form  of  common- 
MOM  wonld  direct  that  the  HnnM  of  ^ain  should 
be  nmoTod — that  is,  that  th«  cotUog  should 


A 


dsKit.  Such  an  otder  would  be  con- 
veyed fivm  tha  brain  I^  the  anterior, 
eflanmt,  or  motor  nerve.  Tlie  brain  is  tike  only 
pnt  which  ia  actually  o^ble  of  perceiviDg  pain, 
(ha  sensory  and  motor  narvea  acting,  as  it  were, 
a  kind  of  teleg[raphio  oonmimication  between 


y  proven  upon  the  living  subject  that  if 
enor  root  of  the  spinal  nerve  ba  severed, 
da  or  part  served  by  that  nerve  becomas 
. . .  .  >  pain — that  is,  a  pia  might  he  thnut 
mm  toe  p&rt  without  prodnoJng  tb«  idightast 
lain;  bat  if,  on  tha  oUier  baud,  the  motoror 
antenor  root  be  severed,  and  the  posterior  root 
nnun  intact,  tha  sennbility  will  be  retained, 
but  its  power  of  motion  or  contractility  will  be 
dartnyed.  The  spinal  cord  is  possessed  of  a 
certain  power  of  its  own,  irreq>ective  of  the 
faain.    To  a  degree  it  if  an  iodep^ideiit  nsrrous 


_    .  a  spinal  cord  possesses  the 

fowar,  under  certain  circumstances,  of  convert- 
ug  afferent  into  efferent  impuUes.  In  anch  cases 
tha  phenomenon  ia  known  at  "MfieiBction."  We 
^iUravartto  reflex  action  lateron.  Forezamining 
theapinal  cord,  cut  a,  thm  transverse  sactiou, 
attar  having  hardened  the  tissue  b;;  soaking  for 
tn  days  or  tonger  in  a  solution  of  btiihromBte  of 
fetsih,  {neparod  in  the  following  manner ;  Take 
of  ehNmic  acid  1  part,  bichromate  of  potash  2 
(aits,  water  fiOO  parts.    At  the  time  of  cutting, 


veieol  of  water,  and  removing  from  the  vessel  by 
meena  of  a  camel-hair  bruui,  and  placed  in  a 
watch-glsH ;  drain  tha  water  from  tha  watch- 
glsM,  ud  pour  upon  the  section  aufflcient  Baale'a 
solution  to  well  cover ;  permit  to  remain  in  this 
position  until  tha  section  has  absorbed  aoffident 
colouring  matter,  then  remove  and  wash  well 
with  spirit  and  water — this  will  remova  a  portion 
of  the  colour,  which,  if  too  intense  in  the  first 
instance,  ii  an  advantage ;  than  cover  the  section 
with  apirits  of  wina,  and,  having  oovered  tha 
whole  with  a  aecond  watch-glasa,  allow  it  to 
remain  for  some  hoora.    Bemove  tha  aectiou  from 


..  faw  dMpa  of  abaolnta  alcohol;  tbia  will 
absorb  any  water  Itom  the  tiaaaes.  Drain 
away  th«  remaining  alcohol  and  permit  to  fall  by 
the  aide  of  the  section  two  or  three  drops  of 
apirit  of  torpantine :  this  will  grvdoally  remove 
the  remaining  alcohol  and  render  the  object 
transparent.  Hold  the  alip  with  the  section 
apon  tt  above  the  flame  of  a  spirit-lamp  for  a  few 
seconda— not  too  near  the  flame— and  then  mount 
in  Canada  balsam,  us  previoutly  described.  This 
section  is  most  lovely,  and  affords  a  fount  of 
information  with  great  beauty  for  the  micro- 
Boopist  If  examined  with  the  Jin.  objective, 
the  whits  and  gray  matter  is  apparent  with  tha 


oonsider  no  pain  it  inflicted,  yet  I  think  snch  ez- 
pariments  are  moat  revolting,  and  in  every  Msa 
where  naoeasaiy  for  purposes  of  itudy  it  booomsa 
incnmbaat  to  kill  an;  animal,  let  it  be  done  in 
the  moat  marcifnl  manner  poaaible,  and  with  as 
little  pain  as  can  be,  remembering  we  have  no 
right  to  take  life  nnneoeesarily,  as  we  cannot 
rsuistate  it,  and  if  for  no  other  reason,  a  man'i 
character  ia  frequently  told  by  the  way  he  treat* 
the  so-called  inferior  animals.  In  case*  like  tha 
foregoing  it  is  aoeGcient  for, the  atndant  to  know 
the  axparimenta  have  ba«n  performed,  and  thero 
let  him  rest  contented. 


WIS 


FITTIHQ.— XII. 


Levers  and  rt 
section  of  lined-oot  work.  Thaie  is  scarcely  a 
mechanism  of  aay  kind  without  its  nmneron* 
levers  and  rods.  They  ar«  seldom  mere  Oat  rods, 
bat  am  nsoaUy  boesad  op  irith  boesea  ol  variomi 
diameters  and  thioknassea.  Such  levers  ars 
Mnenlly  linad-oot  on  one  faoe  only — that  is, 
directly  on  one  of  the  boM  facta  A  in  Fip.  66. 
Whether  they  are  lined-ont  also  npon  tha  ndaa  B 
nmally  d^ands  oo  what  airaaganunta  exist  ita 


Taking  first  a  lever  like  Fig.  66,  the  mstboda 
of  Uniiig'Oiit  will  differ  acoarding  to  whether  ttka 
lever  has  to  be  shaped  t^  hand  with  cdiissj.  and 
file  chiefly,  or  whether  it  ha*  to  be  shaped  is 
lathe  and  shaping  machine.  In  tha  first  cast  ib 
will  hava  to  b«  Ilnad-oat  on  all  fonr  faoea ;  lath* 
latter  it  need,  asaml^  beliiied-aiitonlyoB«D«„ 
In  the  flrst  oasa,  chisel  and  file  being  lued,  lioat 
for  thair  nidanca  must  ba  marked  upon  eadt 
edga,  for  if  markad  upon  eoe  edge  onlT,  constost 


for   thair  nidanca  n 

edga,  for  if  markad  upon  eoa  edge  onlT,  constost 

teating  with  the  squar*  htm  the  snitto*  of  tlM 


lining- 0 
wonl3b( 


off  taUe,  or  anilaos-pLMa,  -or  latba-bed 
wonlj  be  neeossary  to  insure  that  the  faaa*  ehaU 
be  at  light  angles  with  each  other  and  the  thick- 
netsas  patallsL  Bat  if  machined,  it  is  aofBoieot 
to  line-oot  on  ooa  face  only,  the  a»tomatio 
shaping  machine  insuring  parallelism  ol  pert*.  . 
Bapposa  I  illustrate  the  maximinn  amonntol 


anterior  and.  posterior  flMores,  the  nerve  flbrat, 
ganglionic  corpuscles,  and  nuclei. 

If  tha  student  is  not  engaged  in  the  post- 
mortem chamber  of  any  of  our  hospitals,  a 
portion  of  the  spinal  cord  of  the  cat  or  dog  will 
answer  evaiy  puxpoaa.  Refiez  action  occurs  in 
the  spinal  ooid  ouly— that  is  to  sajr,  the  spinal 
cord  ia  its  centra.  To  exemplify  this,  if  we  take 
a  frog  of  fair  size,  and  rapidly  decapitate  it  with 
a  razor,  cutting  from  the  back  of  tha  neck,  we 
ahikll  luve  separated  the  biaia  from  the  body. 
The  animal  will  at  first  appear  to  ba  quite 
dead;  but  in  a  few  mlnutas  wa  shall  ob- 
serve its  legs  will  be  drawn  up  close  to  the 
body,  and  tha  heart  still  contmuea  to  boat. 
If  we  now  hang  the  animal  up  by  the  remaining 
pbrtion  of  ita  neck,  its  legs  will  probably  hang 
down  in  a  flaccid  condition ;  but  if  we  irritate  by 
tickling,  or  platung  a  drop  of  diluta  acetic  acid 
upon  one  of  ita  thighs,  the  other  leg  will  raise 
itself,  and  endeavour  to  rub  away  ^  ' 


pith  "  the  frog— that  is,  insert  into  the  neural 
canal  a  wire  or  amsU  skewer,  thin  ruflex  action 
will  be  destroyed,  the  heart  ceage.  and  the  frog 
become  permanently  dead.  Tha  ttudent  moat 
□ndantand  I  do  ni>(  recommend  him  to  perform 
this  aipariment,  as    although    soma  authorities 


lining-out  that  would  ba  done  on  the  auppmltioa 
that  all  shaping  has  to  be  done  without  the  aid 
of  a  mochioa,  using  ai  an  illastration  the  lever  in 
E^,  68. 

The  first  thing  to  be  dons  ia  to  block  it  up 
apon  its  side,  as  in  Fig.  GO,  C.  Check  tha  oppo- 
site fiat  facea  A  A  with  a  square  from  tha  table's 
face,  in  order  to  average  such  deviation  from 
pualleliam  as  may  exist  on  those  facea.  Roughly 
mdicate  the  centres  of  the  bosses  by  means  M 
divideia  sat  just  within  theedges,  thence  striUng 
short  radii  at  a,  the  bisection  of  which  will  ba 
very  approximately  the  cantres  of  the  boeses, 
throngh  which  the  hoHzoDtal  Uns  i  will  be 
scribed  OQ  both  faces  :  either  end  of  tha  Toagh 
forging  of  the  lever  being  packed  upifnecesaary 
to  bring  the  centcea  patallal  with  the  face  of  ths 
Uble. 

Ths  longitadiual  centres  n  e  will  be  next 
tnmmalled  off  directly,  and  iqnared  np  from  ths 
table,  if  tne  bosses  are  in  the  sama  plane.  Bat 
when  the  faca  of  one  boss  stands  ont  beyond  the 
face  of  the  other,  the  dimension  will  be  set  ont 
upon  the  table  beneath  the  bosses — starting  from 
one  of  the  lines  on  the  table's  face,  and  sqnared 
up  irom  those  set-ont  linos.  The  boss  circles  it, 
and  the  circles  «,  for  tha  dtillad  holes  will  then 
be  struck.  If,  as  we  suppoaa,  allowance  for 
machining  haa  bean  left  upon  the  webbed  portion 
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E  ol  the  lerar,  then  lines  will  he  scribed  along 
thai,  as  shown,  e^nidistant  from  the  oentre  line 
i  alrsaiy  Barked. 

We  oaa  mark  ont  the  opposite  face  of  the 
leniag  wiUiout  removing  it  from  its  present 
petttkin,  or  we  can  mark  it  tjj  giving  it  a  quarter- 
turn,  so  bringing  it  into  right  angles  with  the 
poiinon  shown  in  £1g.  66, 0.  If  we  let  it  remain 
m  iti  present  position,  then  the  centres  on  the 
faxiher  face  will  be  marked  by  oarxrln^  lines 
oonrsspocding  with  them  acrou  the  taole  imme- 
diately undeneath,  and  sqnaiing  np  from  them 
npen  the  farther  face.  Witlioat  aotnally 
y>vkig  Unas  on  the  table,  a  square  might  lie 
oanied  across,  in  a  position  parallel  wiSi  the 
oentre  lines  of  each  boss,  provided,  of  oonne, 
that  the  lever  stands  parallel  with  the  edge  of 
the  table,  against  whicn  the  stock  of  the  sqnare 
is  laid.  From  the  edge  of  the  square  so  set, 
neasoressent  will  be  taken  to  another  square, 
and  a  line,  «,  carried  upfrom  that  seoond  aquare 
over  the  imss  faces.  The  boss  centres  wul  be 
scribed  from  the  intersection  of  this  line  with  b. 

Bat  if  the  lever  is  to  be  tamed  quarter-round, 
which  would  be  advantageous  in  the  case  of 
levers  with  seversl  bosses,  having  faces  standing 
at  different  heights,  then  the  centre  line  b  must 
be  carried  round  the  ends,  b\  and  when  the  lever 
is  turned  round,  as  in  Fig.  66,  D,  it  will  be  reset 
by  means  of  these  end  linee  b'^  brought  into  a  ver- 
tical direction,  and  tested  with  a  square  from 
the  face  of  the  table.  It  will  be  set  not  only 
thus,  but  also  adjusted  for  height,  until  a  centra 
line  carried  along  horizontally  with  the  scribing 
Uook,  will  allow  suf&cient  metal  on  all  faces  for 
fltilAitig  to  dunensions.  Then  the  vertical  lines 
/,  carried  up  the  boss  sides,  will  be  the  centres  of 
the  bosses,  at  exact  right  angles  with  the  line  b, 
and  these  will  be  united  by  Imes  ^,  drawn  across 
the  boss  faces.  The  intersections  of  these,  with 
the  horisontal  line  b,  previously  scribed,  will 
give  the  centres  whence  the  boss  circles  will  be 
nruck. 

Of  course,  the  shaping  of  the  bosses  and  web 
will  oUiterate  the  centre  line  /  last  marked, 
which  is  only  obtained  in  order  to  get  the  square 
lines  for  the  boss.  When  the  bosses  and  web 
axe  finished,  then  the  lever  will  be  again  set,  as 
in  Fig.  66,  D,  tiie  centre  line  h  put  on,  and  the 
positions  of  the  boss  faces  J  obtained  and  scribed 
round,  and  also  the  lines  k  coiresponding  with 
the  faces  of  the  web.  Fig.  66,  D  shows  the  lever 
thus  marked  out. 

In  workshops  provided  with  shaping  machines 
the  lever  would  be  marked  oat  only  upon  the  face 
A,  and  not  squared  over  to  the  opposite  face  at 
alL  The  bosses  would  be  formed  upon  a  shaping 
machine  by  means  of  the  circular-s^ping  attach- 
ment, and  the  web,  if  machined  at  all,  would  be 
shaped  by  a  succession  of  short  cuts  taken  trans- 
versely on  a  shaper.  Only,  however,  in  the  case 
of  exceptional  classes  of  work  is  it  the  practice  to 
shape  tnese  webs  on  a  machine.  Generally  they 
are  simplv  ground  on  emery  wheels,  and 
polished  afterwards  on  buffs. 

The  best  method  of  finishing  bosses  of  this  kind 

is  hf  turning  Uiem  in  a  special  gap  lathe,  as  far 

as  toe  faces  of  the  web,  and  then  shaping  the 

narrow  width  corresponding  with  the  thickness 

of  the  web  in  a  shaping  machine.    Or  they  can 

be  turned  in  an  oidinary  lathe  by  making  the 

cutting-tool  revolve  and  feeding  the  boss  forward 

on  the  slide-rest.    Or  they  may  be  shaped  right 


across  through  half  their  circi^nf  erenoe,  and  the 
rest  be  done  with  the  file.  Or  they  may  be 
whelly  shaped  with  chisel  and  file. 

After  the  bosses  have  been  shaped  they  aze 
bolted  with  one  side  against  an  angle-plate, 
upon  which  the  bosses  are  faced,  vrith  or  without 
lining-oat  for  the  purpose.  It  is  only  necessary 
to  have  their  exact  distances  from  the  oentre  of 
the  web ;  the  angle-plate  and  the  machine  insure 
their  standing  at  right  angles  with  the  rides. 
But  if  bossed  up  in  tiie  lathe  they  will  be  also 
faced  at  the  same  time. 

I  have  described  this  job  at  rather  more  length 
than  its  simplicity  mi^ht  seem  to  merit ;  bat  I 
have  taken  it  as  a  typical  case,  equally  adapted 
to  work  shaped  entirely^  bv  hand  or  by  machine. 
But  in  work  of  this  kina  done  in  a  shop  well 
ecjuipped  with  machines,  there  is  relatively  littie 
lining-out  done.  Levers  are  commonly  marked 
put  only  upon  the  bosses,  leaving  the  webs  un- 
lined,  these  being  forged  or  stamped  so  accurately 
that  they  only  need  to  be  ^und  a  littie,  and 
merged  neatiy  into  the  radii  dying  down  from 
the  Bosses.    Quite  commonly,  also,  they  are  not 


done,  care  being  taken,  by  a  rough  preliainstT 
test,  to  average  the  centres  of  the  body  or  shsnr 
with  the  two  ends,  so  that  these  wiU  sftsrwsids 
hold  np  to  size.  At  tho  same  time  that  tiie  rod 
is  turned,  the  end  C  is  also  usually  faced  in  the> 
lathe,  and  the  edges  h  are  osnally  tomed  to  a 
radii  equal  to  their  own  distance  froA  tke  osntre. 
The  inner  fsoe  k  is  also  oommonlv  turned  at  th» 
same  time,  l^his  is  better  than  planing  the  faoss 
d  and  edges  A,  as  previously  mentioned.  The 
chucking  centres  remaining  upon  the  ends  wbsft 
the  work  is  done  in  this  fa&ion,  are  guides  to  ths 
marker-off  for  obtaining  vertioal  and  horiaoot^ 
centres  on  the  table. 

If  the  gap  is  roughly  cut  oat  in  the  forging, 
the  chucking  can  be  done  at  that  end  by  fitting 
a  shouldered  bridge  piece  acroas,  or  by  holding 
that  end  in  a  dog-chuck,  or  on  an  angle^pUdte. 

If  the  gap  is  narrow,  the  forging  is  fie<}uenily 
left  soHd,  and  slotted  out,  as  is  the  case  m  Fig. 
68,  which  shows  the  forked  end  of  an  ecoontno 
rod  marked  for  slotting. 

There  is  a  large  class  of  levers,  the  bosses  ol 
which  stand  out  from  their  webs  to  such  a  con- 
siderable distanoe,  that  they  are  therefore  almost 
necessarily  turned  or  "  bossed  up  "  in  the  U^ 
In  cases  of  this  kind,  it  is  customary  only  to 


Fia.  68. 


blocked  up  on  the  lining-off  table,  but  laid  down 
anjnvhere  and  marked.  The  centre  line  b  is 
scribed  through  the  bosses,  and  the  transverse 
oentres  e  e  marked  with  compasses  or  trammels. 
If  the  bosses  stand  at  different  heights,  com- 
passes or  trammels  having  one  leg  adjustable  for 
height  are  used. 

The  connecting-rod  in  Fig.  67  cannot  be  lined 
out  without  two  settings  at  ri^ht  angles  with 
each  other.  It  will  first  be  lined  in  the  position  A 
to  get  the  centre  line  a,  the  centre  d,  and  the 
circle  c  of  the  boss  and  its  holes.  At  the  same 
setting  the  length  over  the  fiat  end  C  will  be 
determined,  and  the  line  d  marked  up  from  the 
table.  The  opposite  or  fartiier  face  of  the  lever  may 
be  similarly  marked  by  means  of  lines  squared 
across  and  up  from  the  table,  or  by  turning  the  rod 
a  quarter  round,  and  setting  the  horizontal  oentres 
in  Fig.  67,  A,  vertical  as  in  Fig.  67,  B,  according 
to  the  method  described  in  connection  with 
Fig.  66.  The  boss  curves  e  will  now  be 
machined,  and  the  end  C  and  edges  h  may  be 
faced.  The  rod  will  then  be  returned  to  the 
table,  the  centre  lines  b  carried  across  the  shaped 
ends,  and  set  vertically  with  the  square  in  the 
position  in  Fig.  67  B.  The  other  loneitudinal 
centre  line  e  will  then  be  obtained  and  carried 
round,  the  width  of  the  gap  /marked,  and  idso 
the  lilies  g  showing  the  width  over  the  bosses, 
and  the  lines  y  andy  on  the  fiat  end  c,  to  which 
lines  those  parts  will  be  subsequentiy  machined. 

The  intersections  of  the  centre  lines  a  and  e 
upon  the  ends  will  be  the  chucking  centres  for 
turning  the  body  of  the  rod.  Frequentiy,  how- 
ever, ^bis  portion  is  turned  before  any  diaping  is 
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line  them  ont  on  one  face,  Fig.  69.  Each  bosi^ 
if  there  are  two  or  more  on  a  lever,  is  tomed  in 
succession.  When  any  single  boss  has  been 
turned,  it  }b  also  faced  and  bored  at  the  ssns 
chucking.  The  fsoe  and  the  hole  are  therefan 
bound  to  be  at  right  angles  with  each  oftsr. 
Afterwards  each  boss  is  dinoked,  eitiier  bv  its 
outside  edge,  or  by  iti  hole,  and  the  face  and  out- 
ride edge  on  the  opporite  ride  of  the  web  are 
tamed.  These  are,  therefore,  bound  to  be 
parallel,  and  concentric,  respectively,  with  the 
portion  of  the  boss  upon  the  opporite  ride  of  the 
web.  These  portions  of  the  bosses  that  cannot  be 
turned,  namely  the  portion  a,  equal  to  the 
thickness  of  the  web,  are  shaped  in  a  shaping- 
machine. 

In  these  cases,  again,  it  is  not  common  to  msrk 
the  webs  out  They  are  shaped  or  ground  from 
boss  to  boss  on  fiat  faces  and  narrow  edges,  afMr 
the  bosses  have  been  finished  to  size. 

I  should  like  to  have  selected  a  much  l^^w 
number  of  examples  of  lined- out  work.  The 
subject  is  interesting  and  instructive,  and  ths 
methods  that  ma^  be  adopted  very  varied.  But 
I  think  I  have  said  enough  to  illustrate  the  main 
principles  by  which  the  marker-out  is  guided, 
and  wiUi  these,  where  so  many  other  mstteis 
have  to  be  considered,  my  reaaers  and  myself 
must  be  content. 

I  say  very  littie  about  the  methods  of  fixing 
and  machining  these  examples  of  lined-out  work, 
because  that,  of  coarse,  has  nothing  to  do  with 
the  fitter,  being  done  by  quite  a  distinct  dass  of 
men.  Only  in  some  cases,  as  in  outdoor  repair 
jobs,  in  very  small  shops  unprovided  with  suitabls 
machines,  and  by  some  amateurs,  are  fsces 
chipped  and  filed,  and  portions  riiaped  by  hand- 
work. Only  so  Isr,  therefore,  as  may  seem 
desirable  from  the  stsjidpoint  of  the  amateur  sod 
workman,  unprovided  with  mechanism,  shaU  I 
regard  the  hand  processes  involved  in  the  shaping 
of  outlines.  Machine  work,  therefore,  will  not 
be  noticed  in  this  series,  though  it  may  probably 
form  the  subject-matter  of  future  artides. 

J.H. 


GTJiaHA&D'S  "  TSAINEB  "  CTCLB. 

ONE  of  the  novelties  at  the  recent  Stanley 
Show  of  Cycles  at  the  Crystal  Fahce  wss 
the  "  Cydone  "  Home,  or,  rather,  Club  Trainer, 
devised  by  H.  Guignard,'  of  Lausanne,  Switzer- 
luid,  and  patented  in  many  countries  by  hii 
agent,  Mr.  Mewbum,  of  Chancery- lane.  T!h» 
**  Cyclone,"  which  is  illustrated  in  the  annexed 
engraving,  is  described  as  the  <' realistic" 
trainer,  and  is  specially  useful  to  those  leamiag 
to  ride  without  venturing  on  the  public  roads. 
It  will  be  seen  that  the  driving-wheel  (if  a 
"  safety  ")  rests  on  a  couple  of  rollers,  while  the 
front  runs  on  one,  the  apparatus  being  made 
telescopic  to  suit  different-siaed  machines,  while 
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of  thna  Urgt  Orguu ;  mod  cmi  whloh,  to  mj  mind. 


Euu,  ■  lolo  of  uiy  di 
■da,  innoomt  of  k  cracnoB  oc 
rfirntnum^,  full  of  tmjleldiiig/frf'  lad  goUUsBirf 
K  iiogla  jiwui.  OanTOQ  noaudle  laoh  %  thing  to 
foBT  muIcBl  nnia  f  Ths  orgudit,  '-*H*H  wi^ 
mattan  u  they  us,  aod  with  wn  Titiatad  by  tt>a 
(ToditiM  of  nodm  Engliih  organ-boildliiB,  may 
HLj  ;  "  I  do  not  azpade  ths  reflDsmantl  of  u 
ordwrtnl  lolo  from  ths  Solo  Organ.  Wliat  I 
want  ii  plsnty  ol  hM  laniid.  Jnit  imaglna, 
he  add),  my  beaatiful  Tabaa  endowed  with 
light  and  ihads  —  hsavsn  forbid  that  tbey 
■bonld  liaTB  their  glorioiu  itentorun  Toicsi  ifflictad 
with  powen  ol  anmnton.  Powen  of  oxpngnon, 
fonooth  ]  I  want  them  to  enter  into  my  muiic 
I&e  bellowing  bnlli  and  aa  roaring  Ijoni ;  not  like 
-'■"*-  '"nnder  or  the  awellin^  of 
it  them  to  loar  at  d/I  himi 
at  thMl  fuU  bUtt." 


la  aie  abont  2ft.  6in.  by  Tft.  Bin. ;  Uiere 
k  a  didanM  recorder,  and  a  twhometsr  indi- 
calM  Tuiation*  of  speed  and  Kgiaten  the  mftzi- 


A  nSSFCL  DRILL  PAS.' 
is    to  neoote  work  in  hu  latlte  that  onght  to  U 

im  tU  ^  war  thnngh,  ha  want*  an  Dnooonpied 

rsfai  hia  diiu  to  sotv  afts  it  has  Bane  thiouh 
ntk.    U  thedfiU  pad,  wdriUi>tato,«sitI« 


e  BBOogb  BO  the  drill  will  Just  dear  the  lide  of 
.  ,  _  which  case  the  index-pin  will  ataod  between 
two  of  its  holes,  and  will  not  enter ;  bat  ths  wr  ' 
has  friotton  snongb  to  bold  the  pUts  steady. 

Of  eonne  it  ii  not  neosMaiy  that  tbate  dwold  be 
«nctlT  the  Mma  amoont  of  stook  between  the 
htdas  ta  order  that  thia  ris  ahonld  b»  a  soooeas  as  a 
drill  pad :  yet  any  one  who  is  toncl  of  mathematios 
wm  Bnd  ft  a  nloe  littls  noUem  to  so  lay  out  the 
holes  tbat  ths  mom  tbickusi  of  materiel  ii  left 
between  thsm.  Ths  holes  in  my  pUto  are  Jin 
lis.,  Ibu,  Mn.,  tin-i  ud  |in.,  the  oaotie  ol  eM 
being  Jin.  bob  oeatra  of  terolving-plate. 
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laraa  that,  in  driUfng  near  Ut*  adge  of  a  null 

the  lattM  wm  tip  ni)  and  oaoM  a«  bole  to  be 

I  been  my  ezperianoe 

aftot  naming   to 

ladou  npediMiti,  took  u  boldbig  a  ring  betwean 
fte  diiU  pad  and  work,  or  a  pamlld  with  a  hole 
blL  or  ths  stiU  mora  diffionlt  featof  tning  to  hold 

Stwo  •qui  panUlel*  in  saoh  a  podson  that  the 
11  wonld  paH  betwaan  them,  I  determined  to 
kara  a  diiU  pad  that  wooldooTa  all  ordinary  r«- 


^mgm  sometimes  bbbq  under  niiatoaoope  stasw ; 
lhitii,armi>lTlngplat«withMv«ra]  different  £i«d 
b«)H  in  it,  any  one  of  whioh  may  be  bronght 


THE  SWELL  IS  THE  OSGAS.-IT.* 

{Conehiieifnmp.2Vl.) 

SU  far  ai  the  applieatloii  of  the  awall>bax  is  oon- 
oernsd,  it  is  hardly  neoetswr  for  me  to  pam 
any  spedal  r«maika  on  the  depaAmmt  known  ai 
the  Swell  Organ :  bnt  wbaterei  ita  tonal  eonJrtftu. 
tion  may  be,  it  ii,  of  eooiaa,  eMMitial  that  ita  swell- 
box  (bonld  be  qoito  wpaiato  and  [ndRnodent  of 
all  the  othic  swall-boiM,  and  oontrollad  17a  speclsl 
balanoad  lerer. 

On  the  tognstioQ  I  hsTs  made  pnbUe  elsewhera 
as  to  the  adi&abiUty  of  diriding  ths  tonal  fones  ol 
this  most  important  department  into  two  seotlons 
or  gronps,  and  enoloiing  each  In  a  separate  swell- 
box,  I  need  mj  nothing  on  the  present  oooadon. 
SoA  an  anangemtct  wonld  only  be  poinbla,  or,  at 


in  line  with  the  lathe- ipindle,  according  to  the 
nnimiuenta  of  the  job  in  band.  As  ihown  by  the 
HnioDal  view,  there  Is  a  casting,  k,  which  has  a 
M  stem.  B,  driven  light  in  one  hole,  the  other 
Kde  reediing  the  item  O  of  the  roTolting  plate. 
SUn  C  is  eUgUly  loogw  than  the  hole  in  wluch  it 
(■nine,  so  when  the  wsshcs  1«  totewed  op  tight 
Wioit  (be  end  of  stem,  the  latter  Mn  torn  witti  a 
■ght  bictional  resistance.  I  have  oied  a  connter- 
*>u  wtew  to  lastan  on  this  waeber,  whioh  looks 
jnt«  as  well  in  thia  instance,  and  has  not  so  many 
Blanal  comcn  to  collect  dirt,  nor  10  many  ext«cnal 
Mun  to  bark  knocklaa,  as  the  hexagon-headed 
•mw  that  Mr.  Booth  would  seem  to  [urefer.  The 
nisi  pin  with  spiral  wring  around  it  engsgea  with 
t^tmsll  holes &lledin  baokof  pUte,  toholdaoy 
ntkesmorted  slssd  holes  in  line  -mm the  lathe- 
^fadb.  If  toe  hole  in  plato  we  sie  nring  ia  laimr 
Mb  the  driO,  and  we  are  drilling  very  ofon  to  the 
Mff  °f  the  work,  the  plate-hole  mty  be  leftoB 


*  Bt  lb.  Waltet  Qribben,  in  .1 


least,  deniable  in  a  Conoert-room  o^an  of  the  first 

magnitude.    Evan  in  his  magni&oent  °~' 

•obems,  Mr.  Booeevelt  did  not  oontMU] 

a  depaitaie  from  ordinary  naege :  i 

he  contemplato  anothai   depannie  which  I  shall 

advocate  vary  ihortly. 

I  now  come  to  the  Solo  Organ :  and  hare  . 

oonbooted  with  another  important  department 
abont  which  djfferanoa  of  opinion  obtai 

of  flexibility  or  control  and  axpresrion.      __  .     

we  glanoe  at  the  largest  and  finest  organs  in  this 
comitiT-~biiilt  by  onr  steateet  boildtt'-and  find 
thiir  Solo  departments  fixed  and  nnexpressive,  we 
may  well  halt  In  oar  opinion  that  aach  departments 
call  alond  (or  power*  of  control  and  exprearion. 
*'  Oreat  mm  have  great  faUinga,"  and  I  veotore  to 
think  that  the  ne^eot  of  the  Solo  Organ,  to  thii 
important  matter  of  oontrol  and  expression,  is  a 
very  giait  failing,  in  an  aitiitie  Nnee,  in  the  biulder 


andpowe 
e,yeUnBl 


er  departmsnte  of 
e  higbert  pomOde 


miehty  Bcraas  1  and  I 
ana  in  allUndi  ef  r" 


the  othiar  hand,  tie  organ-builder  m»a^:  "b- 
oloie  my  Tubas,  which  I  hive  voiced  on  twea^- 
inoh  wind,  so  as  almost  to  split  yoor  eais,  In  a 
swell-box?  Never!  Espiesrive  nowenF  Boah! 
If  yon  cannot  play  the  Ornn  as  l  choose  to  boild 
it,  withoat  sadt  powen  ^  exprasalaa  to  help  yov, 
yoQ  bad  better  give  it  np  and  go  into  the  vocal  or 
orchestral  line,  where  yon  can  revel  in  iiijiiiaaliiii 
to  yonr  heart's  oontent." 

WeU,  I  ahall  willingly  leave  both  this  o^anM 
and  this  organ  builder  to  nnrae  their  own  opinloHk 
and  take  my  stand  as  an  advocato  for  the  nighMI 
poMible  powns  of  exprsMlOD*  in  the  Solo  Organ. 

It  i«iwaBl,aud«remay  aayocnact,  toplaeelntbe 

Solo  department  atopa  imitative  of  Uie  more  saaiiitin 

orchestral  imbnments,  and  thoee  powsrfnl  moatt 

1  reed  atope  wboee  voices  ^eroe  tbiongh  tke 

jre  volnme  of  the  organ ;  bnt  is  it  scuaitiflc  cc 

logical  to  have  soim  aassrtjve  and  dominating 

a  atMolntely  withont  a^  means  of  oontrol  SM 


guldens? 

It  ba*  been  ilated  to  me  that  to  enclose  sndi  stops 
a*  Uie  Tnba*  would  be  to  deatm^  all  their  attack 
and  grandeur.  I  reply  that  theu  entry  or  attack 
wanU  a  good  deal  ot  destroyinE :  whi&t  anything 
that  can ^oe  down  their  ao-ealled  "  grandeur  "~- 
blataut  blait  wonld  be  a  better  snd  more  expreuiva 
term— will  be  a  blessng.  Bnt  the  troth  ii  enclonue 
in  a  swell-box  only  very  partially  meets  tbeee 
desirable  enda.  When  the  box  is  cueed,  of  conras 
the  t<me  of  IheTabasis  saftsnedto  an  extent  wbidi 
renders  it  agreeable ;  bnt  when  it  ia  folly  opened 
ptsotically  tne  full  power  is  heard  ;  all  that  the  box 
IS  cspable  of  doing  is  to  alightly  tone  down  the 
loughnem  of  the  vibraUng  tongues  which  ia  not  of 
great  travelUDg  poww. 

As  yon  are  perfectly  aware,  the  Tubas,  as  inserted 
in  modem  organs,  can  only  be  very  sparingly  usad. 
and,  in  playbg.  have  to  be  led  up  to.  Now,  ad- 
mitting the  viJua  (d  such  impoaing  voices,  I  con- 
aider  this  an  objsctionable'narrowing  of  their  value. 
Were  the  itopt  now  plaoed,  expoaed,  in  the  Sole 
department!  ol  our  large  orgaoi,  eodoeed  In 
pruMriy  constructed  swcriJ  -  boxes,  their  gcmKnl 
utili^  wonld  be  immanaely  tneresaed,  and  the  eSsct 
of  their  mtiy,  by  meant  of  a  crncendo,  wonld  be 
imin«eaiTe  in  the  extreme,  withont  being  irritatingly 
startling,  as  it  slmost  invariably  is  to  a  musical  ear 
nndra  the  existing  orade  critem. 

When  any  of  tlw  Solo  Organ  itops  are  uaad  in 
solo  psasages,  the  11 111  iirfji  for  powers  of  expresaon 
beoomes  Dnqueationable.  Amongat  the  stops  which, 
in  my  opinion,  ehonld  find  a  place  in  the  Sola 
-* ' -•  ftOoncert-rr "--  '-' 


lowing: — Concert  Violin, Conoert  violoncello,  Con- 
cert  Flato,  Orcheitial  TVompet,  Comopeau,  Orches- 
tral Clarionet,  Trombone,  Ophideide,  Baee  Tuba, 


Tuba  Uiialuka,  Humonic  Iromba,  and  H 

Clarion.  Can  any  muaidan,  with  a  apark  ot  refine- 
ment in  his  soul,  offer  a  aingle  reason  why  theae 
abould  be  left  in  the  orgr-  •-  -  -^'- ' ■■  -" 


department  I  uve  to  speak  of  on  this  o( 
namely,  the  Pedal  Organ. 

To  those  who  agree  with  me  that  al 

tpartmsnto  of  the  organ  shoe''' ' '' 

eipreeeive,  the  proportion  t 

ahould  be  also  partly  expresalvo     , 

reasonable  but  tmly  logical.  On  the  other  band, 
those  of  yon  who  arasatisSed  with  the  old-faahiooed 
•tyle  ol  oi^aa-builditigniay  aay  that  theideaofbaving 
en  express ve  Pedal  Organ  1*  simply  absnrd,  and 
yon  wUl  tail  to  seeing  that  it  is  at  all  logical.  Of 
eoune,  voor  opinions  will  depend  very  much  on  how 
yon  look  upon  the  Pedal  Organ.  Look  upon  it  in 
ths  aame  Ueht  at  the  majority  ot  EngUdi  organ 
bnildera,  and  as,  apparently,  the  majority  of  Eng- 
lish organiata  do,  aAd  I  admit  the  idea  of  imparting 
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floxibiU^  ftad  powers  of  ezpraasLon  to  it  does  border 
upon  a  joke.  Little,  indeed,  c&n  be  done  wben 
the  resooroes  of  the  Pedad  department  are  bounded 
by  a  single  booming  Open  Diapason,  or  a  Bourdon 
and  OctaTe  Coupler :  but  the  httle  that  the  system 
X  advocate  can  ao  will  be  a  substantial  gain  in  every 
musical  sense.  No  Pedal  Organ  may  oe  said  to  so 
much  require  help  of  some  sort  to  rescue  it  from 
absolute  meffidency  as  the  fashionable  one  or  two- 
stop-department— if  department  it  deserres  to  be 
oalled. 

As  regards  the  logical  bearing  of  the  question. 
Just  let  us  do  a  little  thinking  aud  looking  around 
us.  I  shall  take  it  for  granted  that  you  are  willing 
to  admit  that  it  is  desirable  to  have  full  powers  ot 
flexibility  and  expression  in  the  manual  depart- 
ments of  the  organ:  snd  that  you  agree  with  Dr. 
Turpin*s  view,  that  the  Organ  shines  with  light 
borrowed  from  the  Orchestra. 

Now,  let  us  glanoe  at  the  orchestra  to  see  what  it 
can  teach  us  in  this  Pedal  matter.  Firstly,  let  us 
take' a  few  instruments  of  the  string  family>-say  a 
string  quartet,  which,  as  you  know,  consists  of  first 
violin,  second  violin,  viola,  and  violoncello  or  bass 
— and  see  if  we  can  learn  anything  to  guide  our 
halting  steps.  You  will  all  admit  that  during  the 
performance  of  a  quartet,  the  parts  for  the  two 
violins  and  the  viola  must  be  rendered  with  all  the 
flexlhility  and  expression  the  music  demands  ;  but, 
of  course,  you  will  say  that  the  composer  never 
latended  the  bass  part  to  have  any  expression. 
Tak^  the  organ  as  our  source  of  inspiration,  it  is 
only  necessary  before  starting  a  quartet  by  Beeth- 
oven or  any  other  composer,  to  give  strict  in- 
junctions to  the  violoncellist  to  play  his  part  all 
thxouffh  at  the  full  strength  of  his  bow,  and  without 
the  d^^htest  diminuMdo  or  expression  of  any  sort. 
Ten  him  he  must  look  to  the  Pedal  Organ  for  a 
model,  and  go  on  in  the  even  tenor  of  his  way 
regaruless  of  all  musical  propriety. 

Now,  take  the  full  orchestra— the  sun  of  the 
musical  system— and  see  what  can  be  done  with  it. 

The  Conductor,  before  commencing  a  Symphonv, 
wHl,  of  course,  address  his  forces  thus :— '^  All  tna 
first  and  second  Violins,  Violas,  Flutes,  Oboes, 
Clarinets,  and  all  the  treble  and  tenor  instru- 
ments generally,  are  to  render  their  respective 
puts  with  the  greatest  refinement,  delicacy  and 
eoEpression,  paying  strict  attention  to  iJl  the  piano 
and  pianissimo  passages.  But,  on  the  other  hand, 
all  the  Violonoelloes,  Double  Basses,  Bassoons,  Bass 
Trombone,  Tuba,  and  all  the  bass  instruments 
generally,  are  to  render  their  parts  uniformly, 
throughout  the  Symphony,  at  the  full  powers  of 
the  instruments,  and  without  the  ghost  of  a 
diminuendo  even  when  all  the  rest  of  the  instru- 
ments are  playing  pianis&i/noy 

Gentlemen  and  muaxcians,  what  would  your 
opinion  be  of  a  Beethoven  quartet  or  symphony 
pierf  ormed  under  the  conditions  I  have  mentioned, 
and  of  the  leader  and  conductor  who  advocated 
such  a  state  of  affairs  ?  Let  me  assure  you  that 
your  opinions  in  these  matters  would  be  precisely 
what  mine  are  reepectuig  the  music  performed  on 
an  orgui  in  which  all  the  powers  of  flexibility  and 
expression  are  confined  to  the  manual  departments ; 
and  re8i>ecting  th^  organ  builder  aud  the  organist 
who  maintain  that  there  is  neither  use  nor  necessity 
for  flexibility  and  powers  of  expression  in  the  true 
bass  department  of  the  organ. 

We  have  in  Eogland  some  of  the  finest  and  most 
highly  cultivated  orean  players  iu  the  world ;  and 
we  have  what  may  be  cou!»idered  the  most  advanced 
school  of  organ  j>laying  extant— a  school  wUch 
embodies  all  that  is  good  in  every  other  school,  and 
much  that  is  purely  its  own.  Tet^  with  all  this,  I 
unhesitatingly  say  that  our  organists  have  a  very 
faint  conception  of  what  the  possibilities  of  ihe 
Organ  are,  and  that  simply  because  they  are  forced 
to  adapt  their  playing  to,  and  to  form  their  con- 
ception from,  the  imperfect  and  unscientific  instru- 
ments our  organ-builders  furnish. 

If  Dr.  Hans  Von  Bulow  felt  tempted,  for  a 
moment,  to  jeopardise  his  "  pianistical  career  "  and 
to  **  study  the  Organ,' '  on  hearing  Mr.  Best's  per- 
formance on  the  Glasgow  Organ,  with  its  very 
limited  powers  of  expression ;  and  that  mainly  on 
aooount  of  its  "flexibility  and  expression,^'  its 
**  most  delicate  and  exquisite  nuancet,*'  and  its 
**  diminuendi  and  erescemi^''^  what  would  he  have 
felt  and  said  had  he  heard  the  same  per- 
former on  an  Organ,  snch  as  I  advocate,  en- 
dowed with  powers  of  flexibility  and  expression 
throughout  its  entire  toual  structure  and  iu  every 
department  ?  Such  an  Organ  would  indeed  be  an 
instrument  for  the  Virtmso — on  whidh  he  could 
interpret  his  deepest  and  most  refined  musical 
thoughts;  and  on  which  he  could  produce  the 
fullest  effects  of  li^ht  and  shade,  vivid  contrasts, 
and  aU   those   delicate  nuances    which   are   now 

Sossible  in  the  Orchestra  only.  But  to  make  the 
'rgin  an  instrument  for  the  J'irluoso  and  true 
musician,  I  am  free  to  admit  that  more  must  be 
done  than  merely  giving  it  complete  flexibility  and 
fall  powers  of  expression  by  means  of  a  wells.  Its 
entire  tonal  resources  m^iBt  be  classified  and  re- 
arranged upon  a  far  more  scientific  and  reasonable 
?lanth%n  that  which  at  present  obtains.  But  on 
his  very  important  matter,  as  I  have  already  said, 


I  cannot  touch  to-night.    It  would  require  a  paper 
quite  as  long  as  this  to  do  it  even  scant  justice. 

I  fear  I  have  wearied  you  with  my  very  lengthy 
dissertation,  but  I  have  only  a  few  more  remsxks 
to  make. 

You  must  all  be  aware  that  the  bass  sounds  of 
the  organ  have  much  the  most  effect  on  the  ear ; 
and  that  they  are  heard  distinctly  at  a  much  greater 
distance  than  either  the  treble  or  tenor  sounds. 
These  facts  abne  should  be  sufficient  to  convince 
every  logical  mind  that  flexibility  and  expression 
are  absolutely  essential  in  the  baas  department  of 
the  organ.  To  my  mind  they  are  as  essential  in 
the  Pedal  as  they  axe  in  the  manual  departments. 

At  this  point  it  is  right  that  I  should  briefly  state 
what  has  been  already  done  in  this  direction. 

The  earliest  example,  known  to  me,  in  which 
powers  of  expression  are  given  to  any  portion  of  the 
Pedal,  is  the  organ  in  the  Musio  Hsll,  at  Boston, 
U.S.A.,  built  by  Walcker  and  Co.,  of  Lud wigs- 
burg,  in  1862.  Here  one  finds  six  of  the  Pedal  stops 
enclosed  in  the  Swell  Organ  box.  These  stops  are 
the  Bourdon,  16ft.,  Bassoon,  16ft.,  Flute,  8ft, 
Viola,  8ft.,  Flute,  4ft.,  and  Waldflote^  2ft.  Agfldn, 
in  the  same  builders'  organ,  erected  m  1883.  in  the 
Cathedral  of  Biga,  one  finds  eight  Pedal  stops 
enclosed  in  a  swell-box,  along  with  the  stops  of 
the  Fourth  Manual.  The  Pedal  stops  are  the 
Violon,  16ft.,  Bourdon,  16ft.,  Violon,  8ft,  Dolce- 
flote,  8ft.,  Viola,  4ft,  Flautino,  2ft,  S«i>ent,  16ft., 
and  Bassethom.  8ft. 

Seeing  that  tne  SweU  was  neither  first  invented 
in  Germany  nor  for  a  long  period  adopted  in  that 
country,  it  is  somewhat  remarkable  that  the  first 
important  step  towards  making  the  Pedal  Organ 
expressive  should  have  been  taxen  by  the  leading 
German  organ  builder. 

Coming  to  Eogland,  the  earliest  example  of  an 
expressive  Pedal  department  is  met  with  in  the 
organ  ia  the  Carmelite  Church,  Kensineton,  in 
which  we  find  all  the  Pedal  stops  encloseia  in  the 
swell-chamber,  which  contains  aU  the  Great  Organ 
stops.  This  interesting  organ  has  slso  an  inoe- 
pendent  Sirell  Organ.  Agam  the  credit  is  due  to  a 
Continental  builder^  The  instrument  was  con- 
structed about  twenty-five  years  ago  bv  M.  Cavaill^- 
Coll,  of  Paris.  From  that  time  until  1862  nothing 
was  done  in  the  direction  now  under  consideration. 
In  this  year  my  friend,  Mr.  Thomas  Casson, 
inserted  three  Pedal  stops  in  the  swell-box  of 
the  organ  he  had  oonstxooted  for  the  Church 
of  St.  Mary,  at  Denbigh.  These  are  the  Bour- 
don, Qaint,  and  Trombone.  I  heard  Mr.  Best 
open  this  organ,  and  can  vouch  for  the  admir* 
aolfl  use  he  made  of  the  expressive  stops.  The 
organ  now  in  course  of  oonstruction  by  the  Casson 
Patent  Organ  Co.,  for  J.  Martin  White,  Esq.,  of 
Dundee,  will  show  the  most  decided  progress  yet 
made  in  this  oountry  towards  placing  the  Pedal 
Organ  on  its  proper  footioff  as  an  expressive 
depiurtment.  The  entire  Pediu  resources  embrace 
six  stops,  of  which  two  are  unexpressive,  and  four 
expressive  and  enclosed  in  the  two  swell-boxes. 
The  Violone,  16ft.,  is  in  the  Swell  Organ  box,  and 
the  Bourdon,  16ft.,  Violoncello,  8ft,  and  the 
Trombone,  16ft.,  are  in  the  Great  Organ  swell-box. 

In  condusion,  I  may  say  that  I  advocate  a  much 
more  decided  treatment  than  any  furnished  by  the 
executed  examples  just  g[iven.  In  my  opinion, 
either  the  whole  or  a  considerable  portion  of  the 
Pedal  Organ  should  be  enclosed  in  an  independent 
swell-chamber,  and  so  made  independently  flexible 
and  expressive.  For  the  convenience  of  the  per- 
former, a  mechanical  arrangement  should  be 
provided,  by  means  of  which  he  may,  at  will, 
connect  the  pedal  sweU  shutters  to  any  one  of  the 
baLuiced  expression  levers  belonging  to  the  manual 
departments.  With  an  expressive  Pedal  Organ,  the 
performer  can,  for  the  first  time,  furnish  a  suit- 
able bass  for  his  expressive  manual  organs ;  and 
perform  melodic  passages  in  a  truly  musicianly 
manner.  Further,  his  perfect  control  over  the 
strength  of  tone  of  the  Pedal  forces,  allows  him  to 
graduate  his  bass  at  all  times  to  suit  his  manual 
tones.  Can  any  musician  question  the  advantages 
I  have  enumerated 'r'  If  he  can  bring  one  un- 
prejudiced and  logical  argument  against  what  I 
have  advanced,  I  shall  give  it  my  earnest  and 
unbiassed  consideration. 


A 


A  VATUBAL  HABD  RUBBEB. 

GREAT  deal  has  been  jsaid  about  various 
deposits  of  elaterite,  commonly  called  mineral 
hard  rubber,  that  are  found  both  in  this  country 
and  in  Europe.  It  is,  perhaps,  not  generally  known 
that  the  best  substitute  for  hard  rubber  in  ipany 
cases  is  not  a  mineral  imitation,  but  an  animal  sub- 
stitute, which  is  every  day  growing  scarcer,  while 
the  price  is  appreciating  so  constantly  that  before 
long  vegetable  hard  rubber  will  supersede  it.  This 
animal  substance  is  known  as  baleen,  or  mora  com- 
monly whalebone,  and  is  taken  from  the  right 
whale,  which  lives  in  the  Arctic  Ocean.  The  bone 
of  commerce  comes  from  a  sieve -like  arrangement 
which  this  animal  has  for  helping  to  gather  its  food. 
It  is  hunc:  suspended  from  the  upper  jaw,  and  the 
pieces  of  Done  are  in  length  from  Gin.  to  10ft.  and 


12ft.,  and  from  Sin.  to  15in.  in  width.  As  it  powi 
down  from  the  upper  jaw  it  is  exQse&gly 
fiexible.  and  can  be  moved  in  almost  any  diree* 
tion  at  will.  The  food  of  the  right  whsls 
is  an  oily  substance  of  dark  red  hue,  which 
often  covers  square  mUes  of  the  ocesn.  Thii 
the  creature  absorbs  in  vast  quantities,  snd  wbils 
holding  hundreds  of  bamis  in  its  mouth  expsis  ihs 
water  through  the  whalebone  sieve,  retaining  the 
oil  and  swauowinff  it.  After  the  whalebooe  hai 
been  secured,  which  is  not  always  an  easf  oattsr, 
it  is  cut  into  strips,  steamed,  straightened,  sauand, 
and  tapered,  particular  oare  being  taken  if  for  uis 
in  whips.  The  bone  when  finished  is  worth  about 
lOdoI.  per  barrel,  and  one  large  whale  will  oontsia 
about  30,000dol.  worth  of  bone.  Owing  to  the  in- 
creasing scarcity  of  this  bone,  manuf acmren  havs 
been  looking  for  a  substitate  for  it  for  yMra  tbs 
nearest  approach  to  it  being  semi-hard  mbbc 
Another  substitate  that  is  spoken  vervfavouably 
of  is  solid  rawhide ;  but  it  has  faults  that  havi 
provented  its  general  intzodootion.  Goodvstt 
spent  a  deal  of  tune  on  the  pvoduotion  of  what  hs 
called  artificial  whalebone,  and  achieved  nod 
results.  While  the  genuine  whalebone  is  to  be  nsd, 
however,  it  will  probably  be  oonsidered  supsrior  to 
any  imitation^  however  gQod.—Indiarubber  WvHd. 


FAaTTlBLir  S  BBNZINE  BIOWPIPl. 

TO  the  Paris  Academy  of  Soienoes  Dr.  Psqnslin 
has  recently  presented  two  commnairstjoai 
on  the  subject  of  some  new  apparatus.  Lstsi 
beffin  with  the  new  mineral  oil  blowpipe.  Fig.  1. 
This  apparatus  consists  of  two  rubber  bulbs  fona- 
ing  a  double  bdlows  operated  either  by  tiie  footor 
hand,  of  a  metaUio  receptacle  forming  a  carbuisttsr, 
and  of  a  blowpipe  properly  so-oaQed.  The  sir 
expelled  from  the  beliowB  traverses  the  carborsttv 
and  beoomes  eharged  thereiD,  in  piirfng  thronA  a 
plunge  tube,  with  benzoline,  the  fuel  of  the  HillQ 
lamp.  This  product  weighs  from  700  to  710  giattini 
per  litre.  M.  Paqnelin  employs  also  as  a  sslonttar 
an  atomiser  of  the  Otffard  system,  by  iiiBsas«f 
whidh  the  air  expelled  by  the  bulbs,  after  atomite 
the  liquid  oombustible,  beoonraa  impregnated  with 
its  vapours.  The  oarboretteria  oharaoterissdbvili 
measuring  and  mixing  oook,  the  plug  and  bmhoI 
which  present  a  sjpeeial  struetttreu  In  fMt,ths 
plug,  wnose  trav«t  a  a  half-eircnmfersnos,  is  pn- 
▼ided  on  thesurflaoe  with  a  channel  ineUaed  npsnfti 
axis.  The  seat  is  so  channelled  that  a  pMilon  of  Ihs 
air  from  the  bellows  goes  direotly  to  the  earburste 
and  another  part  directly  to  the  blowpipe,  becomoif 
mixed  in  so  doing  wiu  the  hydrocarbarstsd  sir 
that  issuee  from  the  carburetter.  This  poiatii 
indicated  by  the  aspeot  of  the  flame  of  the  Uowpipa. 
This  flame,  in  the  first  pUoe  either  strong?  tinfri 
with  white  and  fnligmous  or  ebe  iamffisisat^ 
supplied  with  hydrocarburet  vapour,  becomes  pmi- 
fied  to  a  greater  and  greater  degree,  untflH 
assumee  a  very  pure  violet  Une  eolour  of  estrons 
deamess.  It  is  then  at  its  thasimnm  of  cslorife 
intensity,  and  its  ooloar  has  the  brillianoy  and  soA* 
nees  of  a  water  body-colour  painting.  The  com- 
bustible is  thus  utaised  with  its  maximum  of  sflsct 

The  blowpipe  is  formed  of  a  single  tube,  like  the 
jeweUer's  blowpipe.  Its  originality  reddes  in  t^ 
arrangement  of  its  burner,  whioh  emits  two  kindi 
of  fiame-Hh  central  fiame  with  a  very  fioely  tsptf- 
ing  point,  and  two  small  lateral  flames  in  us  foon 
of  petals  or  crown,  according  to  the  direction  of 
their  channels,  these  latter  aerving  to  light  ths  nm 
and  keep  up  its  activity. 

The  meltmg  of  platinum  may  be  begnn  with  ths 
flame  obtained.  ITpon  plaoing  a  cock  of  ordinaiy 
structure  between  the  bellows  and  the  mess&nng 
cock,  the  height  of  the  blowpipe  flame  ^bomjJm 
graduated  at  will.  We  can  also  graduate  ths 
diametrical  dimensions  of  it.  To  this  effect  it 
suffices  to  modify  the  ratios  between  the  seoBoa 
ol  the  oriflcee  of  the  burner  and  that  of  the  Utou 
orifices.  We  thus  obtain  a  series  of  fiames  wfass 
measuro  from  one  millim^tro  at  the  base  to  three  or 
four  millimetres  or  moro.  . 

This  blowpipe  will  find  an  application  io^^* 
shope  and  laboratories.  Pyrogiavure ,  artists  sy 
will  be  able  to  make  use  of  it  for  stumping  ww 
wood.  Fig.  2  ropresents  a  new  model  of  3L 
Paqnelin' s  well-known  thenno- canter.  The  c»- 
buretter  is  of  metal,  as  in  the  nreoediog  model,  dv 
of  octagonal  section,  and  may  he  •d*P*«<^;_5J'""S 


rings  of  the  hook  serve  as  pincers  for  dividing  the 
canter  in  case  of  griping.  Hero  there  is  no  plon^ 
tube.  The  mineral  oil  1b  contained  in  sponges,  saa 
thero  is  thus  no  upsetting  of  the  Uquid.  Thechsrje 
of  the  carburetter  suffiees  to  Mppr  the cautsrrw 
ten  hours  at  the  least.  The  products  of  com wutooa 
are  expelled  beyond  the  hand  of  the  operator. 

In  the  use  of  the  large  canter*  one  of  *•?  P^ 
ducts— steam— which  is  formed  at  *temper^nrew 
about  1,800=,  is  used  for  refrigerating  w««^^ 
point  and  the  channels  that  form  a  oontmuatwo  « 
it.    The  handle  is  swept  internally  from  one  ena  w 
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1-  I-—PaqoeIuk'tB«iiEiDa Blowpipe. 


EqnatioB  this  to  zaro,  we  Iibtb, 


n.  2  tin.  (j-  ^  b)  -  cci.  xixM.{z-a)    (iJL) 
s  wuit  onlj  a  moderkte  fumlluitf.'wilh 


2lMI.  a-Sc09.  (2i--r))-CI 

XiM,  3  cot.  (2  z  +  a)  ■•  KM. 


B.{,2x 
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Xhia  is  iDfSdsnt  foi  Oading  r,  beoanaa  it  k  np- 
poMd  to  ba  known.  Sunpou,  tor  Biampla,  a  it 
equal  to  elgbt  degiMi,  lAc  iliipe  of  my  dak,  lot 
I  bavB  taken  the  notion  at  Morking  <»tl  thtt  aar- 
lieu/ar  pmi/em  icifh  Ihr:  practiral  deiijn  of  dtur- 
-ninin0  hom  high  I  ihould  att  Hu  nudtraltr  tcAieh 
UuminaUt  the  paper  lam  vrifins  upoa  ;  wa  haTS 
th«s, 

J  008.  8' 

,-■.  i  from  a  table  of 
'  I  natural  cotinci 


-  iC9S 


PiQ.  2.— New  Model  o(  the  Paqoelin  Tbermo-oanter. 

CDetaili  at  the  point  of  tha  thenno-cwoter;  A,  tube  to  oairy  carbuwttad  air ;  BB,  tnb«  (or  tho 

ntom  of  piodacti  of  comboadon ;   TT,  ooudeoBation  eanali. 

Si.S^.^Liiih'^.^-^S'''**^"^''  '""Jte.Forinrt.iioa.n.ppoiBwe  attaokad the aboye prob- 

MUow^  ana  wniui  la  oinaed  at  the  lowel  pait  »  |  lem  in  this  wiae  - 

HtoAnmaronDdtheaaater  holdei  thTMioneaof      t  .  *..  ■,',  ^  .   -„■     r.  . 

inlaiiiig  air.  Let  the  angle  LB  A,  Fig.  2,  be  called  j.    Then 

Timt  differeot  oonditioni  permit  e(  ndncicg  the   "?_  •?"*  .  „  L  _      .^  ••°-  ■'■    ■*■'">  ^'>  i""- 
baadleof  thaiortnimentto  niBhdimetuioiuthat  "    >^  '   '    ' 
BiVbeaHdaaaonjan,  and  that  ^  Iiandmay 
Id  doit  nroxioiftT   to   the    opeiatiDS  Beld. 


e  nromn 
maiarw fat  12 milltniMrM Indiametw"  Thaotdar 
Mo*  widened  out  from  the  point  to  ths  base, 
™  K.  Paqoelin  haa  lerened  that  amnBemant,  (or 
M  MW  oanten  widen  out  bom  the  fine  to  the 
im,  tta  pMMttatnw  part  only  pnaernns  iU 
HUMr  dimmMOM.  1^  inrtnucent  thna,  inth  a 
mt  nrtng  in  pUtiunni,  poaMatM  all  it*  old 
Mnatagaa,  and  by  this  fa«tbeaomaa  a  aoit  of  pai«- 
fftmt  aaider. 

Hi*  laigt  oanten  differ  from  the  others  in  di'maii- 
gjMOBly  In  the  diameter  of  the  part  formed  ol 
pilniBM.  Boft  ttie  large  land  nnaU  oanten  are 
■raM  i^on  a  pieoe  wbioh  ii  lea  than  ux  milli- 
™™  Id  dlamrier,  and  all  eorewad  to  the  lame 
kndle.  T^ntsnnfaoturerhatrednoedtheTBrietT 
Ktbelormi  of  the  oanter  to  two  main  trpM,  the 
ktadlendth*  point,  and,  t»king  into  aoooont  th« 
omo-cantai  of  1876,  ha*  arranged  hi*  new 
■tntettninnohaway  thatth«  oldcaatare  may 
■■nraMd.  The  alaidiol  lanp  of  the  Ant  thermo- 
wc  H  done  awn  with.  Fra  ii  made  of  bat  one 
tad  of  oomtautiUe— mineral  ofl.     TUm  oaoter  ia 


&?& 


Ktaa 
lapplk 

■nnrioni,  by  raaaai.  v>  urn  iuiu»  uu  aunennani 
«na  canter.  It  anawera  the  ttqalremanta  o(  all 
'»^<i  tmgaj.-La  Naturt. 


1H»0H8    IN    THH    DIFFBRSHTIAL 

CALCT7LUS.-V. 

By  EioKiRi,  A.  PBocToa,  B.A.,  F.E.A.S, 

**lln«of  "  Othw  Worida  than  Oura,"  "  Sunriawi 

of  the  Earth,"  &c,  Ac 
QB^VK,  again  that  we  can  vary  onr  method 
y.."  altaekmg  Ihaee  problems  by  TaryinRthe 
"WW  wboee^hanga  i«  to  give  ou  muiifnni.  | 


nunatioQ  at  B  may  be  reprveented  by 


Putting  tbii  equal  to  ij,  we  hare, 


^  =  m  [-  2  ooB.  a:  ain.'  x  +  ooa.'  x  ooa. 

[I  leave  the  reader  to  aee  how  thia  ia  obtained  by 
ipplyJDg  the  mlei  giren  in  a  preceding  paper 
noting  that  a  yary  moderate  degree  of  prajtice 
will  enable  htm  to  writa  down  aach  a  rnnlt  at 


And  A  L,  Fig.  3,  ia  equal  to 
11  my  deak  and 
idr     ■ 


.,  and  B,  the  p 


If  table,  so  that  Ihe  height  of  the  light 


the  leyel  ol 
abonld  be 

(4  +  18  tan.  39'  22'}fa. 

I  tae  oat  the  log.  tan.  ol  39°  22',  which  k 
1-91404,  and  add  to  It  the  logarithm  o(  13,  whiA 
ia  1-25627,  getting  1-16031,  which  ia  the  logaritha 
of  14768.  Adding  i  to  thia,  I  Qnd  that  Uie  heat 
height  tot  the  li^t  of  the  modeialor  (abore  lur- 
(aoeof  table)  ia  aa  nearly  aiHMaible  IBjia.* 

Tbe  leader  haa  wen  eoongfc  of  the  application  of 


)  conTeniently  applied. 

A  differential  ooefGciBnt  ia  in  reality  a  Itaetios  oi 
termed  a  Taniihing  fraction. 


the  form ' 


.r  what  ii 


Equating  thia  ezpreaalon  I 
coa.'  JT  ooa.  I  -  2 


iL.S*.^ 


Neither  maUiod  baa  the  advantags  in  thia  ia- 
etanoe,  but  often  a  good  deal  dependa  □□  a  proper 
oboioeof  the  method  to  ba  followed.  For  exsmple, 
anppoaa  B  ia  a  point  on  a  deak  (Fig.  .3)  aloped  at 
an  angle  a  to  the  horizon,  and  that  we  require 
the  height  A  L,  which  will  give  the  maximum 
;ii — :_..:„_  :_  .^: ^^^  y^  gj,(  method 


and,  like  many  other  Tanishing  fractiona,  it  haa  a 
real  valoe.  Now  it  ia  often  neoeaury  to  dad  the 
valoe  of  vaniahing  fractiona,  and  though  ordinary 
algebra  may  often  be  (ucoaaafullT  appUed  for  thu 
puipoae,  it  i*  not  alwaya  ponible,  and  often, 
though  poaailile,  it  ia  exceedingly  difflcnlt  to 
BTSloate  a  vaniahing  fraction  in  thia  way.  The 
diffai«ntial  calcnloa  enableo  na  to  treat  luch  (rao- 
TBTj  Amply. 
usi  na  take  inch  a  vaniahing  fraction,  and  oon- 
iider  what  ia  really  required  for  ita  evaluation. 

Take   the   traotioD    t'*  ~  "''   the 


which  both  vaniab  when  lit  equal 

I.    Now  wa  can  at  once  And  the  value  of  thia 

fraotlon  by  itnking  oat  the  common  factor  x  —  a, 

and  BO  chaoging  it  into  the  form 


tbe  value  ol  which  ia 


:-when«»a.  Eientothia 


ipla  application  of  algebra  there  ia  in  objection ; 
Hinco  atrucing  out  a  factor  equal  to  D  ia  a  question- 
able    proceu.      The    resolt,    however,    ia   coueot 

But  the  ooly  lagitiinale  way  of  treating  tuch  a 

^aotiiHi  would  be  to  inquire  what  ita  value  ia  wheo 

ia  Ukau  vary  nearly  equal  to  a,  aa  a  -t-  A,  and  ao 

trying  to  find  out  what  valoethetnotionappioaidieB 


■The  readei  we 


I  •■QuUiTer"  may  ba  >»- 
ir  uie  tanon  at  t^puta,  vhD  applied 
nulhoda    tn     laUag    thetr    cuitoaet'a 


Le  iU-AUiog  nfmokta.    An  er 
I  above  ptoMem  rnicbt  aafdl) 


tetj  inoonvenie_. , , 

1,  the  valDB  of  ^  ia  little  altered. 

ot,  instead  of  tbe  factor  ain.  z 

e  valne  ain.  {i  -  a)  [i.e.,  sin.  LBM] 

y  V  ffl  coa.*  X  ain.  (z  —  a). 


would  be  very  inoouvenient ;  but  on  applying  the 

,   ...  _^u^  of  j^  i»  little  altered.    We  only 

instead  of  tbe  factor  ain.  ?,  (i 


_, nigal  well  reem 

neats  than  the  pioblsn.  prectlollr  >leved.  Is  worth. 
I  hive.  Indeed,  nwnly  taken  Uib  problem  u  a  oonresieat 
lUiutntton  of  the  fact  that  tbs  diBenntlal  oalenlna  may 
ofCen  be  applied  MBTUlently  u  practiul  mUten.  wiUt- 

oblalnediDthripartleulu  Instance;  thoogb.  bsIlDoted, 
IhatasthelightofmTlamr-— *'"■""-  ''■'"'■  "■ — 
■et  the  lamp  UllB.blgbu  si 


ip  Blood  but  leiiD.  b 


KNGUSH  MEOHANIO  AND  WORLD  OF  SOIENOE;    No.  1397. 


Jam.  1,  1 


Let  M  do  fiii. 


Hna  WB  can  see  at  once  that  hj  naldne  h  undl 
(BODgk  wnau  get  our  fnotion  u  neai  u  wapleoM 
to  ^  Ae,  to ^  \  in  raloa;  ud  wa  th«refor« 

oradods  tluit  ~  it  th«  nla«  wlMn  A 

•qiial  to  a.    But  a  littla  eoaaidentian  will  (bow  tha 

nadar  Uiat  the  praoeN  oorratpooda  aiactl'  ' 

for  obtaining  the  differential  coeffldant  1n>{ 

nnmerator  and  denominator.  Henoe  he  will  be 
pnparad  to  find  that  when  we  have  ■  fraction  > 
the  tonn  - ,  wheie  both  the  aipretiiona  u  and  y  a 
toItb  X,  and  both  Taniafa  for  a  nertain  Talos  of 
the  baotkm  maf  be  evaluated  bj  limpl;  wiitingfi 
H  ita  diffeiBDtial  cotiHcieiit  — .  and  for  ji  iti  di 

teeotial  cofflcient  "j^. 
Take,  lot  initance,  the  ti 


lowing  tha  rule,  we  we  write  for  a  new  nnmerator 
t^  dillereiitial  ooeGdeat  of  x  -  I,  i.e.  t,  and  tor 
a  new  deDominator  the  diffareDttal  ooaffid«Dt  of 
I*  —  1,  i,g.  e  z'.    Ooi  fnctii»  thai  beoomei 


which  liai  tha  Talue  -i  when  z  —  1 . 

Bat  it  maj  happen  that  tha  new  IractioD  thui 
formed  ii  itaedf.  a  vaniahing  (lactioii.    In  thia  cast 
(tnpeat  theprooeaa  until  we  obtain  a  frac- 

I  fraction 

(»  -  !)■ 

wbieh  la  of  the  torn  ^  when  x 

rale,  gettins 

3  (I  -  1>' 

which  la  atiU  of  the  form  ^ .    Again,  applyiog  the 


wUch  ii BtiU  of  theform  -. 
rale  jat  once  more,  we  get 


Laatlj,  applying  the 


And  when  z  ■■  I,  tt 

6         _    1 
120  -  e        19" 

Other  Tanlahing  fraotiotu  may  be  similailT 
treated:  and  thia  application  of  the  differentijd 
Balculna  Uiui  beoonua  of  gnat  utility. 

BefoM  eondnding,  let  me  point  ont  that  mj 
objeat  will  have  brno  mianndcaatood  if  the  reader 
rappoaaa  that  I  have  iotendad  to  give  a  oomplete 
aooDont  of  aran  the  alameotarj  parta  of  the  dit- 


taldne  him  along  a  ahoitet  toad  than  uioal  to 

atafnl  application.  It  haa  been  nj  hope  that  man; 
may  thai  be  led  to  a  doaer  examination  of  the  aub- 
iect.  But  I  would  point  oat  that  without  any 
nirtbar  atndj  of  tha  calcnlna  the  mattei  oontained 
in  thaaa  laaaima  will  enable  thoae  who  had  not 
bleat  to  deal  with  a  large  claaa 
lA  bean  wholly  inaooaaBbls  to 

,  — -  -- r  differsnfiate  any  expreaaiou 

they  plaaae,  and  eo  can  obtain  eqnaUona  for  aolvlng 
*  luge  number  of  problem!  of  mnwfm^  tu^  minima 
— many  of  theae  problena  being  of  great  piactioal 
mtiU^.  The  powet'  of  eraluaUng  *anii^g  frae- 
Uona  ia  alao  of  great  impottaaoe.  Bat  I  wiab  the 
tvadar  to  regardtheae  raaulta  ai  flrrt-truita,  ihow- 
Ing  BomeUuDg  of  tha  powro  of  the  oalcotoa,  bat  in 
buth  merely  inttodaciDg  tha  itndent  to  a  aabject 
wboa*  real  range  i*  far  wider,  I  cannot  hope,  let 
me  add  in  cODduaion,  that  theae  leaaona  bare  been 
■uch  aa  aotaal  beginoara  in  mathematica  can  maater. 
It  would  t>e  vain  for  thoae  who  have  not  yet 
learned  hon-  to  apply  algebra  in  a  practical  way 
to  expect  to  aee  Iberalne  and  aignifloance  of  a  more 
advanced  method.  Nor  ii  it  to  be  eipaoted  that 
■vary  reader  of  a  jouinal  which  baa  w  enormoui  a 


circnlation  aa  tha  EHOLlan  MacHUno  ahould  find 
every  article  in  ita  pagea  within  hi*  reach.  Pre- 
daelj  a«  the  more  advanced  mart  be  conlAit  to  aee  in 
each  weekly  iaaue  many  articlaa  which  are  altogether 
ttaeleaa  to  ihem,  beoanae  dealing  with  the  elnaenta 
of  (Dbjeota  they  have  low  dnce  maatvred,  *>  the 
leaa  advanced  reader  ahould  not  be  nnwilUn^  to  aee 


artleleahela    _ , 

ha  may  at  aome  futnre , . 

'  they  no  longer  praaant  any  difBculty 


80AP-BTISBLIS. 

IHE  tawing  of  aoap-bubblaa  haa  always  been 
ana  of  the  favourite  amuaementi  of  ahUdrea, 

1  n  a  boat  of  oomUnatioua  have  bean  deviaed  to 

pannit  of  obtaining  double,  oblong,  or  concentric 
babblea,  aa  well  aa  bnbblaa  oantabing  a  bird,  a 
statuette,  &d.  Up  to  the  preaent,  the  Uowlng  haa 
alwaya  been  done  bj  the  month,  thus  oaunne  a 
ceitun  fatigoe,  eapeciaUy  when  it  ia  dadrad  to 
obtain  bubUea  ol  a  la^  dlamatw.  The  small 
qipaiatiu  Qlnatiated  herewith  does  away  with  thia 
inoonvaoieBoe,  aDdparmitaatbloiiiBgbiiobIeil2in. 
or  15in.  in  diameter  wlttiont  the  least  eSort.  It 
oonalata  of*  a  amall  nickel-plated  ilno  blower  sat  in 
notion  by  the  aetion  npon  eadi  oiber  ol  two  diace, 
thalargeroneof  whidilaactnatedby  awinch.  In 
—  -  side  ol  the  appaiatn*   there   are  apertnrea, 


SCIEHTgIC    HBWS. 

THE  poeition  of  Wolfs  comet  on  Jn.  10, 
Berlin  midnight,  will  be  R.A.  it.  lSm.2ia, 
S.  Deo.  13°  98',  the  biightnees  being  Ism  than  3 
aa  compai:ed  with  unity  at  time  of  redisoovaij. 

"Faceaii 
"The  Great  Nebolj 

E.  E.  Barnard,  are  two  articles  in  this  naath'i 
KnoicUdge  which  will  intersat  obaerven.  Tlig 
face  <^  a  man  aeen  in  the  Bagittarina  regim  of 
the  Hilk^  Wav  ii  curions.  We  learn  It^  tha 
same  periodical  that  Dr.  Max  Wolf  haa  tnccatdad 
in  taking  another  moat  aooMaahil  photognpb  of 
the  Hilky  Way,  this  time  in  tfa«  rf^ion  dioet 
ZataCephei. 

The  death  ia  annonnced  of  iSr.  T.  H.  Wrirt- 
Hill,  principal  of  the  Onildhall  School  of  Un^ 
a  post  ha  had  held  once  1980. 

"The  Oinger-beer  Plant  and  the  Organinu 
Composing  it :  a  ContribuUon  to  tha  Sudy  cf 
Fermentation-yoaata  and  Bacteria"  ia  Iha title cf 
an  important  paper  by  Dr.  H.  M«  >«>uil  'Wtti, 
F.R.S.,  reoantlyrMd  before  the  JCoyal  Sodaty. 
He  finda  the  so-called  gingmr-be^  plant  to 
consist  easentially  of  a  symbtotio  Maocistionots 
specific  6aocharomycat«  and  aSchiEomycete;bDt 


thioagb  which  the  air  enters  the  blower  after 
having  first  beau  heated  by  an  alcohol  lamp.  The 
hot  air  makes  ita  exit  tbrongb  a  conical  maath- 
pieoe  that  baa  been  dipped  into  aada.  On  tnniing 
"le  winch  with  a  oonfinooua  and  not  too  rapid 
Lotjon,  there  iaseen  to  form  attba  extremity  of  the 
louth-pieoe  a  bubble,  whoie  diamatar  lapidly  iu< 
-eaisi,  and  with  which  it  la  jioasible  to  obtain  the 
ott  charming  eSecta. 

At  flnt,  as  the  bubble  ia  BUed  with  hot  air,  it 
will,  contrary  to  what  usually  happena  with  soap- 
babblei,   have  a  tendency  to   ascend,  Ilka  a  true 


I  aacentiansl  force  at  thii  hot-air  balloon  ia 
Buffident,  when  the  babble  is  somewhat  Btrong,  to 
lift  a  small  flKure  attached  by  a  thread  to  a  rubber 
disc.  It  loffioea  to  first  wet  tha  latter  with  tha 
soapwatar,  and  plaoa  it  apou  a  support  of  the  form 
shown  in  the  engraving  to  the  right.  After  the 
bubble  is  formed  it  is  bronght  into  contact  with  the 
diao,  which  attaches  ilaelf  to  it.  Upon  then  in- 
{the  apparatus  soaato  detach  the  bobble,  the 
.  .  will  rias  and  carry  its  burdan  to  tha  onling, 
againrt  which  it  will  burst.  Id  the  open  air,  the 
weight  of  the  figure  will  not  allow  the  babble  to 
H»  to  a  height  of  more  than  IGft.  or  20ft.    but  the 

mbble  itself  ia  capable  of  rising  easily  to  a  height  of 

Wft. 

With  tfafc  apparatna  it  is  also  poa>Ue  easily  to 
obtain  doable  Iiabblea.  For  thia,  it  anfficaa  to  Sx  a 
wire  acrcas  th«  moDOpieoe  aoooiding  to  the  ver- 
tical diameter.  After  blowing,  aa  we  have  laid,  the 
appatatns  ia  given  a  alight  motion  sideways,  and  the 
two  babblea,  one  auperpoeed  on  the  other,  will  be 
detached.— Z«t  iHrmtimu  Namilltt, 


aa  met  with  in  tha  ordinary  way  it  invariably  hai 
other  species  of  yeaata,  bacteria,  and  mooU- 
fongi  associated  with  them.  The  papera  dionU 
bo    of   practical  into™*  •"  >™— •«     -mn-MT. 

lermantatian  eitters. 


known  to  the  Greece)  are  due  to  hyoacTanuna. 
Mr.  T.  S.  Dymond,  in  a  paper  raadbdnethi 

Chemical  Society,  explained  that  tha  mydrtttie 
[dilatalion  of  the  pupil  of  the  eye]  aation  of  U 
extract  of  lettuce  was  aoipected  of  being  doe  ta 
an  alkaloid,  and  after  treating  in  the  unal  way 
with  chloroform,  he  obtained  crystals  in  tha  fora 
of  ailky  needlea,  having  tha  Bma  melbng-pciiil 
and  other  propmties  aa  hyoatyanmie,  the  mjdil- 
Btic  alfaaloia  known  to  aziat  in  belladonns, 
henbane,  and  other  plants  belonging  to  tha 
SolanaceiB.  The  lettuce  (Lactuca),  nowawr, 
belongs  to  the  Composite,  and  jnvbablj;  Mr. 
Dymond  is  the  first  to  djacover  hyoscyanuns  w 
any  other  alkaloid  of  the  mydriatic  group  in  a ' 
pluit  Dot  belonging  to  the  Solanaoes. 

The  use  of  mineral  nanfitha  to  rondar  the  low- 
priced  aloohola  undriiikable  ia  creating  acme 
"feeling"  in  many  quarters,  and  tha  tS^ai" 
Knct  evidently  thinlia  that  photogiaphen  UJ 
much  intereated.  Our  oontempotaiy  aaya  thai 
the  hope  that  alcohol  dosed  with  mineral  uapiw 
will  not  bo  linuik  ia  falladons.  "Mr.  '^™**r*J 
known  ol  hands  at  chemical  woika — ssasco* 
topen — who  would  even  tosaofia  "tot"  otfM 
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vtrrt  of  the  coal  naphtha  itaelf .  If  the  heads  of 
the  BeTenae  really  wished  to  make  the  spirit 
ondrinkable,  they  should  have  prescribed  the 
addition  of  Dippers  animal  oiL  A  mere  trace  of 
this  liquid,  without  interfering  with  the  legiti- 
mate uses  of  the  spirit,  renders  it  so  loathsome  to 
smell  and  taste  that  no  one  would  dream  of 
drinking  it.  It  is  no  untried  experiment — ^it  is 
one  of  the  legalised  additions  used  in  Gk^many 
for  ^'denaturisinff*'  alcohoL  Dippet's  animal 
oil  is  a  bone  oil ;  but  it  is  not  impossible  that 
some  topers  would  get  accustomed  to  that, 
judging  by  what  they  consume  now. 

Dr.  Cunningham,  of  Dublin,  publishes  in  the 
Memoirt  of  the  Boyal  Irish  Acsdemy  a  jNiper  in 
which  he  concludes  that  nearly  all  the  giants  of 
whom  any  records  have  been  kept  came  into  the 
categoxy  of  "  megalacriacs."  This  stature  is 
the  result  of  a  morbid  growth,  which  may  afieot 
only  the  hands  and  feet  and  under  jaw,  and  may 
inolnde  the  entire  body,  soft  parts  as  well  as 
bones.  Magvath,  the  Irish  giant,  was  a  victim 
of  this  hypertrophy,  though  Dr.  Cunningham 
declares  that  instead  of  his  being  8ft.  4m.  in 
height,  a  study  of  his  skeleton  in  Trinity  College 
shows  that  he  was  in  all  likelihood  not  more  thui 
7ft  2|in.  or  Sin.  high,  though  there  are  records 
of  people  who  haye  shot  up  to  8ft.  4|in. 

The  Alvarenga  prize  of  the  Paris  Academy  of 
Kedicine  was  awarded  to  Dr.  Batemen,  of  Nor- 
wich, for  his  rather  elaborate  work  on  Aphasia, 
end  to  Dr.  Leguen,  of  Paris,  for  his  treatise  on 
Banal  CalcnU.  The  award  carries  the  title  of 
Laureate  of  the  Academy. 

The  Aihenaum  says  that  one  of  the  greatest 
improTements  ever  made  in  Uie  Science  Depart- 
mtnt  of  the  South  Kensington  Museum  is  that 
Istely  introduced — the  use  (3  air,  compressed  by 
help  of  a  Boiall  gas-engine  in  a  ^ed  adjoining 
the  gallery  formerly  occupied  by  the  nationu 
poitiaits,  to  drive  a  number  of  the  models,  some 
o!  them  of  great  beauty  and  value,  which  illus- 
trate the  development  of  the  steam-engine  and 
the  application  of  power  to  various  manunictureB. 
Some  of  these  models  are  wonders  in  their  way, 
snd  they  are  aU  instructive. 

It  is  stated  that  the  electric  current  derived 
primarily  from  the  water-power  at  Niagara  will 
nobal^  be  available  in  Buffalo  and  Rochester, 
New  York  State,  in  1892.  It  is  well  known 
that  the  *'  energy  *'  running  to  waste  at  the 
FsUs  is  immense ;  but  the  difficulty  has  been 
to  <*  chain  "  it,  so  to  speak,  and  utilise  it. 

An  international  competition  for  a  prize  of 
£80  is  announced  by  the  Milan  VElettricita  for 
a  practical,  simple,  and  conmierdal  battery,  the 
decision  to  rest  with  a  jury  of  "  competent  and 
estiaable"  men,  who  will  raesumably  not  neces- 
sarily be  all  electricians.  The  competition  is  to 
remam  open  from  to-day  (Jan.  1,  1892)  until  the 
«adof  next  August,  and  it  certainly  ought  to 
arouse  .some  litUe  excitement,  though  it  is  not 
eaay  to  see  whence  ai^  radioil  improvement  in 
hatteries  is  to  come.  The  editor  of  V SlUttrieita^ 
^  Via  Meravighli,  Milan,  will  supply  all  par- 
tujolais. 

.At  a  recent  meeting  of.  the  Physical  Society  a 
diacQSsion  arose  as  to  the  use  of  the  term 
"impedance,"  which  the  British  Association 
Committee  had  defined  as  the  ratio  effective 
▼oltage  /  effective  current.  Prof.  S.  P.  Thomp- 
eoa  eaid  the  definition  was  only  applicaUe 
to  periodic  currents,  not  to  intermittent  or 
^iQsient  currents.  The  word  is  certainly  used 
amlaguoualy.  It  was  also  pointed  out  that  the 
term  **  inductance,"  which  was  introduced  by 
V.  Oliver  Heaviside,  F.R.S.,  was  usedsome- 
^WB  for  L  and  at  others  for  L  p.  Prof.  Perry, 
Dr.  Sompner,  and  otiiers  took  part  in  thedis- 
^non,  and  probably  if  tiie  members  of  the 
^yiical  Society  agreed  upon  terms  and  formula), 
atoctridans  would  soon  fall  into  the  habit  of 
'wng  them.  A  <* horse-power"  is  not  exactiy  a 
icieatiflo  term  to  use  in  connection  witii  a  steam- 
Mgine,  but  it  is  well  understood,  and  serves  all 
Poetical  purposes. 


in  search  of  the  Isonandra  tree  in  Malaysia,  has 
returned  with  several  specimens  whijoh.  are  to  be 
planted  in  Algeria,  while  the  cultivation  of  these 
guttapercha  trees  will  also  be  attempted  in 
Frendi  Guiana.  M.  S^uUaz  has  discovered  con- 
siderable forests  of  the  Isonandra  gutta,  and  has 
also  devised  a  method  of  <'  milking  "  the  trees 
without  destroying  them,  as  the  crude  operations 
of  the  natives  mvariably  do. 

A  large  space  has  been  allotted  in  the  new 
Imperial  Secretariat  Buildings  in  Government- 
place,  Calcutta,  for  the  formation  of  a  Patent 
Museum,  which  will  be  an  adjunct  of  the  Patent 
Office.  Besides  specifications  of  inventions,  the 
museum  will  contain  models  and  drawings,  of 
which  there  are  already  a  good  stock  to  form  a 
nucleus. 

M.  Blondlot,  in  a  paper  to  the  Paris  Academy 
of  Sciences,  gives  the  results  of  his  researches  on 
the  velodty  of  propagation  of  electrical  waves. 
The  result  is  practicadly  about  the  same  as  the 
velocity  of  light. 

Two  travellers  who  have  just  returned  to  San 
Frandsoo  from  the  Niga  Islands,  Alaska,  report 
that  valuable  coal  mines  are  already  being 
worked  on  one  of  the  Shumagin  group,  900  miles 
west  of  Sitka,  and  that  the  product  will  be 
placed  on  the  San  Frandsoo  market  next  vear. 
From  four  to  six  workable  veins,  each  lit,  or 
6ft.  thick,  lie  one  abovethe  other  about  30ft.  apart 
These  veins,  it  is  said,  can  be  traced  for  two  miles, 
and  the  supply  is  virtually  inexhaustible.  It  is 
asserted  that  cargoes  can  be  delivered  in  San 
Francisco  at  4dol.  per  ton.  An  analysis,  it  is 
reported,  shows  the  coal  to  be  somewhat  superior 
to  the  Selattle  product ;  but,  like  all  Padfio-coast 
coals,  it  is  of  lignitic  formation,  and  carries  a 
large  percentage  of  moisture. 

The  arrangement  for  sdence  lectures  at  the 
Royal  Victoria  Hall  during  January  are  as 
follows:— January  12,  Sir  Herbert  0.  Perrot 
(Chief  Secretary  of  tiie  St  John's  Ambulance 
Association),  "first  Aid  to  the  Injured:  its 
Object,  Origin,  and  Development"  (this lecture 
will  be  followed  by  an  ambulance  class  in  tiie 
Morley  Memorial  College);  19,  Mr.  Locke 
Worthington,  "Egypt  3,000  years  ago.'*  On 
the  26th  rrof .  Reinold  will  deliver  a  lecture. 


the  town.  The  current  is  generated  by  two 
Thomson -Houston  alternating  machines  at  a 
pressure  of  2 ,000  volts.  It  is  transmitted  to  St. 
Brieuo  by  means  of  a  cable  of  pure  copper  su|^- 
ported  on  insulating  posts.  At  its  arrival  m 
town,  the  current  ^b  transformed  so  that  its 
pressure  is  only  100  volts.  It  is  used  for  the 
production  of  incandescent  light.  The  light  is 
offered  cheaper  than  gas. 


LETTERS  TO  THE  EDITOB. 


[W€  do  nd  \M  ontwAm  rtapomMUfdr  flW ophrima  of 
oiw  oomtpomdoHU,  TJUSdU^reopoeMlffrtpuoUtkattul 
eommwUaitiomo  ahould  bo  dro  vm  tip  ooori^g  at  poatOtU,} 

AU  communieaiiont  okould  be  addrtoted  to  1Kb  Bditob  ^ 
tko  SaoLm  MaoHAno,  88S;  Strand,  W,0, 

AU  OSUfiMf  md  A»«*^q^  Ordon  to  bo  mado  pa^atU  to 
J.  pAimoaa  Bowaeds. 

*«*  In  order  to  /aeiUtaU  r^eremoif  (hrroopondonlt,  lokem 
tpoaUtng  of  onu  UUor  prooiout  if  imtorUd,  wlU  oloige  Ay 


^ioning  the  nimbor  of  tko  JjoUor,  ao  wM  aa  lkepa§9  om 

**  I  would  have  sTtryone  witts  what  be  knows,  and  aa 
mueh  as  he  knowe.  bat  no  bbotb  :  aad  thit  sot  fai  this 
only,  bat  in  all  other  sabJaelB :  rat  soeh  a  penon  maj 
have  aoma  paitfeolar  kaowledge  and  aspflneBoe  of  the 
natare  of  aneh  a  panoa  or  aoeh  a  (avanain.  ttuit  aa  to 
other  thiaga,  knowa  no  more  than  irhaX  ewybodv  does, 
aod  Tel.  to  keep  a  ehitter  with  thia  IxtOa  pttteaee  of  hia, 
will  oadartakato  write  the  whole  body  of  phvrieka,  a  riee 
from  whflBoa  great  ineonvBniencee  deiive  thdr  oeigtBaL" 
'^Monlaigm^s  Mooa^t, 

07    THB 


In  a  paper  read  before  the  Paris  Academy 
^  Sdenoes  M.  Lefebvre  gave  the  following 
r'^Bnainations  of  dielectric  constants : — Sulphur 
^flowers  and  roll,  2*6,  but  cast  in  rolls  some 
anepreriously  to  the  teat,  3-9;  ice,  different 
9^<3>inens,  2*4  and  3*45  ;  ebonite,  2*3 ;  paraffin, 
«^petroleum,  1-9 ;  bisulphide  of  carbon,  1*7 ;  and 
'**«*ed  turpentine  (spirits),  1*6. 


The  coundl  of  the  Soyal  Geographical  Society 
has  done  good  service  by  the  issue  of  its  circular 
letter  containing  rules  for  the  spelling  of  the 
names  of  foreign  places,  especially  on  maps, 
according  to  some  system. 

Ko  bird  is  more  fecund  than  the  sparrow.  It 
has  been  calculated  that  as  a  single  pair  will,  in, 
say,  the  latitude  of  London,  rear  twenty  or  thirty 
young  in  the  course  of  a  single  jear  (and  in  New 
York  this  is  not  uncommon),  if  all  Uved,  their 
offspring  in  the  course  of  ten  years  would  amount 
to  275, 7 1 6, 983, 098  birds.  The  actual  increase  is, 
however,  but  a  small  fraction  of  this  total,  for 
millions  die  in  the  neet,  in  the  course  of  nature, 
of  hunger,  or  of  cold  during  severe  weather,  or 
serve  as  food  for  carnivorous  birds  or  other  wild 
animals.  But,  assuming  the  annual  young  per 
pair  at  only  twelve  (and  in  the  warmer  parts  of 
the  United  States,  where  the  English  sparrow  is 
a  serious  plague,  they  are  much  more  numerous), 
half  males  and  half  females,  and  that  all  live  to 
five  years,  the  total  increase  of  one  pair  in  that 
time  would  be  33,614  birds.  That  is  the  estimate 
made  by  the  officials  attached  to  the  American 
Department  of  Agriculture,  who,  two  years  ago, 
published  an  exhaustive  report  on  the  sparrow  in 
the  New  World. 

One  of  the  most  remarkable  instances  of  dis- 
coloration of  sea-water  is  reported  from  Port 
Jackson,  the  harbour  of  Sydney,  N.S.W. 
Suddenly  the  water  presented  in  places  the 
colour  of  blood.  This  was  found  to  be  due  to 
the  invasion  or  rapid  development  of  a  micro- 
scopic OUnodium,  which  in  the  course  of  a  few 
days  destroyed  half  of  the  shore  animals.  Nearly 
all  the  bivalves  in  the  place  which  it  effected 
died,  the  ojster-beds  bein^  seriously  injured, 
mainly,  it  is  believed,  owing  to  the  molluscs 


having  swallowed  it  in  that  uncritical  fashion  in 
which  a  gaping  shell-fish  takes  in  what  is  good, 
bad,  and  indifferent,  though  the  sea  fortunately 
seldom  contains  anything  noxious  to  the  life  it 
nourishes.  This  observation  may  explain  the 
sudden  disappearance  of  oysters  from  localities 
where  they  formerly  abounded. 


J. .  The  City  of  St.  Brieuc,  France,  is  now  lighted 

v/;**^t«dthatM.  Serullaa,  who  was  sent  out  by  electricity.      The  force   is  produced  oy  a 
V  ite  French  Mioister  of  Posts  .and  Telegraphs  1  waterfall  situated  about  nine  miles  away  from 


KOTZONS 
STABS. 

[33029.]— On  exanUning  a  list  of  the  proper 
motions  of  some  of  the  fixed  stars  reoently,  I 
noticed  certain  peculiarities  which  may  ioteieat 
some  of  your  reaaers,  and  may  perhaps  elidt  some 
explanation  of  the  phenomena. 

The  list  which  I  used  was  that  of  1,167  stars, 
from  which  Mr.  Dunkin  deduced  the  motion  of 
the  sun  bi  space  in  the  year  1863.  My  object  was, 
if  possible^  to  obtain  an  elementary  proof  of  this 
motion  without  questionable  assumptions  on  the 
one  hand,  or  elaborate  oomputations  on  the  other. 
The  general  principle  that  the  sun's  motion  makes 
all  tlM  stars  apparantiy  recede  from  the  i^ex  and 
approach  the  ant-apex  is  well  known ;  and,  of 
oouree,  if  we  select  a  point  near  the  ap«c,  or  near 
the  ant-apex,  we  may  expect  a  preponderanoe  of 
receding  or  approaohiog  notion  accordingly. 
Taking  the  North  Pole  as  the  starting  point,  my 
expectations  in  this  respect  were  more  then  realisea. 
The  stars  receding  from  it  were  more  than  twioe  as 
numerous  as  those  approaching  it.  That  the  apex 
lies  in  the  Northern  hemisphere  thus  seemed 
certain,  and  the  sun's  motion  appeared  to  have  a 
much  greater  influence  on  the  motions  of  the  fixed 
sUre  than  I  expected. 

The  next  step  was  to  find  the  It.A.  of  the  apex. 
Of  course,  amid  the  general  increase  of  North 
Polar  distance  there  would  be  a  diminution  in 
the  case  of  stars  lying  between  the  North  Pole  and 
the  apex.  Taking  the  drenm-Polar  stars  down  te 
ded.  40°  N.,  there  was  no  difficulty  in  finding  the 
region  where  the  majority  of  the  stars  were 
approachingthe  Pole.  Between  17h.  and  19h.  B.A., 
the  approaching  stars  were  between  twice  and 
three  tunes  as  numerous  as  the  receding. 

A  third  stop  was  neoesBary  to  complete  the  pro- 
cess. On  reaching  the  apex,  the  approauing 
motion  should  be  converted  mto  a  reoedmg  motion. 
At  what  degree  of  deoUnation  did  this  dhaJBge  tiJw 
place  ?  Here  arose  the  first  peculiarity  to  which  I 
desire  to  call  attentioiu  The  reeults  already  given 
showed  that  the  apex  lay  in  the  Northern  hemi- 
ephere,  and  had  nrobably  a  oonsidarable  N.  deoUna- 
tion ;  but  I  found  that  between  B.A.  17h.  and  19h. 
the  approaching  stars  continued  to  eocoeed  the 
receding  ones  the  whole  way  down  to  the  Bquatcuc. 
Eridenuy  there  is  either  a  general  northarly  drift 
of  the  stars  in  this  region,  or  else  the  North  role  is 
not  really  a  fixed  point,  but  is  driftinff  towards 
these  stars.  I  may  add  that  the  preponderance  of 
receding  stars  between  B.A.  5h.  and  7h.  seems  too 
great  to  arise  from  the  sun's  motion.  It  is  fully 
eight  to  one. 

Another  peculiarity  emerged  on  comparing  the 
proper  motions  in  R.A.  If  0  be  the  B.A.  of  the 
apex  stars  whose  B.A.  lies  between  a  and  a  —  180^ 
will  have  their  B.A.  diminished  by  the  sun's  mption, 
while  those  lying  between  a  and  a  +  180°  will  have 
it  increased.  I  found,  however,  that  a  great 
majority  of  the  recorded  proper  motions  gave 
diminismng  Bight  AscensionB,  and  that  in  no  re^n 
of  the  sl^  cud  those  with  increaslnff  Bight 
Ascensions  rise  much  above  equality.  The  honas 
17h.  to  19h.  wereu  indeed,  again  pointed  to  b^  a 
relative  exoees  of  diminishing  Btght  Ascensions 
before  them  and  a  relative  excess  of  increasing 
Bight  Ascensions  after  them;  but  the  question 
remains.  How  is  the  great  pepondersnce  of  diminish- 
ing Bight  Ascensions  to  oe  aooounted  for  f    From 
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7h.  to  91i.  it  naohiM  the  high  proportion 
of  MTen  or  eight  to  one—*  r«iiilt  which  we  oonld 
hardly  Mczibe  to  the  Sun's  motion  in  Bpeoeerenif 
the  apex  was  on  the  Equator.  A  reyolation  of  the 
Oalaetic  Bing  win  net  ezpUin  the  faoto,  heoaiue 
anch  a  roTolntion  in  the  caie  of  the  Galactic  iters 
sear  RA.  19h.  wonld  increase  the  B.A.  if  it 
diminished  the  N.P.D.|  and  vice  versd.  Possihly 
something  might  he  done  hy  assuming  that  the 
apex  of  the  sun's  way  is  not  a  fixed  pomt,  hut  is 
changing  at  a  rate  oomparahle  with  the  proper 
motionB  of  the  sfaus.  W.  H.  8.  Monok. 

P.S.— Since  writing  the  foregoing  letter  I  have 
examined  Mr.  Stone's  catalogue  of  the  proper 
motions  of  406  southern  stars  with  results  of  a 
similar  kind.  The  sturs  with  diminishing  R.  A.  are 
more  tiian  twice  as  numenms  as  those  wiui  increas- 
ing R.  A.  Can  it  he  that  we  have  slightly  orer* 
esBmated  the  length  of  the  sidereAl  year  ? 


SUSTBIAIi— BPSXLON  Z.YB2. 

[33030J~AsTBB  reading  letter  32934,  on  p.  309. 
Vy  Hr.  Walter  M.  Hardie,  the  following  method  of 
eonstnictiog  a  sundial  oceoxxed  to  me,  and  as  I  am 
not  aware  of  its  haying  appeared  in  print  hefore, 
I  send  it  for  the  criticism  <rf  those  interested  in  such 
matters* 

The  ellipse  formed  hj  the  intersection  of  the 


Fie.  1. 

hoziaontal  plane  with  a  semi-cylindrical  sundial  for 
any  latitude  can  he  easily  detennined.    M  is  such 
thai- 
Major  axis  m  _M?««^^'L, 
-*  sin.  latitude' 

as  may  he  seen.  Let  K  L  M  X,  Fig.  1,  he  acyUn- 
der;  A  A'  is  axis;  PF  a  plane  cutting  it  and 
making  with  the  axis  any  angle  9.  (In  the  case  of 
a  cjlindxical  dial,  0  woula  he  equal  to  the  latitude.) 
From  P'  draw  P'  T  perpendicular  to  A  A\    Hien— 

FT  •  rad.  of  cylinder 
Major  axis  «PP-  20P 
Minor  axis  m  bdm  diam. of  cylinder  «  2P'T 

and         ^-sin.0     /.  OP  - -III 
OP  sm.(^ 

and         20P«  ^^'^ 

sin.  (^ 

A*  ir.i^.  ^^,        Minor  axis 
or  Major  axis  =  —. — -—j-— — . 

sm.  latitude 


Suppose,  then,  we  wish  to  construct  a  dial  for 
latitttde60»,  and  it  isto  he  12in.ui  diameter.    The 


major  axis  of  eUipse  will  equal 


12 


.60" 


LetDAD' 


he  this  eUipse.     On  DD'  descrihe  a  semicircle 


Fia.  2. 

dlTide  it  into  12  equal  parts ;  through  the  dirision 
points  draw  perpendiculars  to  DD',  and  produce 
them  to  meet  the  ellipse  in  the  points  1,  2,  3,  &c. 
Now  these  points  would  also  haye  heen  the  ter- 
minals of  the  hour-lines  had  BAD'  heen  an  actual 
Slindrical  dial ;  therefore,  if  we  draw  lines  from 
em  to  the  centre  G  of  the  ellipee,  we  haye  the 
hour-anglee  for  latitude  60". 

The  weather  where  I  am  has  heen  exceedingly 
had  for  weeks,  hut  I  got  two  good  opportuniSes 
for  starwork.  I  tried  c^  and  c*  £ynD  imi  a  power 
of  60,  hut  could  only  elongate  them.  With  a  power 


of  80—84,  and  yery  patient  and  steady  looking,  I 
could  perhaps  a  little  more  than  giimpee  them 
douhle ;  hut  that  is  the  most  I  feel  warranted  in 
saying.  I  may  he  allowed  to  add  that  I  find  much 
more  i>leasure  and  profit  in  turning  my  glass  upon 
what  it  will  show  me  distinofcly  uan  in  Bpenaing 
night  after  nisht  in  searching  for  the  mirafnle 
visibile^  of  whion  we  hear  from  time  to  time. 

J.  A.  Oampbell. 


THE  TBAVEI<X«BB'8  BUMDIAL. 

[33031.]— Xo  drawing  of  my  instrument  is  neces- 
sary. Your  lig,  I  in  *'£.  M."  of  Aug.  7  is  an 
exact  representation  of  its  general  appearance. 
The  flat  central  bar,  carrying  in  a  slot  the  sliding 
piece,  is  marked  on  one  side  witii  dedinatums  and 
Signs  of  the  Zodiac ;  on  the  other  side  with  names 
of  the  months.  The  use  of  this  is  clearly  described 
in  the  article  of  Aug.  7th,  and  the  yarious  divisions 
of  mine  are  merely  different  ways  of  getting  at  the 
same  thing. 

The  hour-circle  is  diyided  into  hours,  &c.,  both 
on  the  upper  flat  surfaoe  and  on  the  inner  lim.  The 
under  suxxace  and  outer  rim  are  plain. 

The  meridian,  circle  differs  from  the  one  figured 
in  not  haying  the  latitades  of  towns,  &c.  In  place 
of  this  it  is  diyided  on  one  side  into  360*,  from  0^  to 
90"  four  timee  oyer,  as  on  the  brass  drde  of  a 
terrestrial  globe.  On  the  other  side  there  is  a 
diyiaion  into  de^es  from  OP  to  90°.  The  centre  of 
this  graduation  u  not  the  centre  of  the  ring,  but  a 
point  on  the  opposite  side,  marked  by  a  small  hole. 
This  hole  is  doubtless  intended  for  use  with  a 
plumb-line. 

The  suspending  ring  can  bemoyed  round  the 
meridian  circle  to  any  point,  and  fixed  by  a  screw. 

The  use  of  the  izistrument  as  a  sundial  is  not 
made  dear  by  the  artide  of  Aug.  7th.  The  writer 
says,  "  If  then,  the  apparatus  be  so  suspended  that 
the  drde  M  be  in  the  meridian."  Howistlustohe 
done?  In  our  own  experiments  with  the  instru- 
ment the  impossibility  of  doing  this  led  us  to  reject 
the  idea  that  the  thing  was  a  sundial  at  alL 

WiUiain  H.  Patterson. 


a&ATIFTIBO. 

[33032.]— Mat  I  be  permitted  to  express  to  Mr. 
Fiederick  Davis,  througn  the  medium  of  your  most 
valuable  columns,  my  uianks  for  his  arhdes  upon 
Microscopical  Botai^.  I  latdy  presented  mysdf 
for  an  lamination  in  which  botany  was  induded, 
and  I  fed  confident  had  it  not  been  for  these 
axtides  I  should  not  have  met  with  success.  I 
write  because  Mr.  Davis,  with  such  a  task  before 
him,  will  no  doubt  appreciate  the  knowledge  that 
the  artides  have  been  of  great  service  to  one  who 
had  almost  despaired  of  a  suocess  in  so  extensive  a 
subject. 

East  Barkwith,  Rogby.  B.  Dnckering. 

CAI«0T7LATI0NS      OOKCBBinNO      THB 

LBNS. 

[33033.]— Thb  use  of  a  single  simple  lens  of  high 
power  is  objectionable,  because  of  the  distorted  and 
indistinct  image  it  proauces,  and  also  because  of  the 
dispHsrsion  of  tne  coloured  r^s,  which  takes  place 
during  refraction.  Lenses  may  be  so  combined  as 
to  remove  these  difficulties  to  a  large  extent. 

In  the  case  of  dispersion,  two  lenses,  when 
cemented  together,  can  be  made  achromatio  for  the 
principal  bright  colours  of  paralld  rays,  or  praeti-^ 
cally  for  those  from  an  object  a  great  way  on,  as  in 
the  case  of  the  object-glass  of  a  refractor  tdesoope. 

The  calculations  relating  to  achromatism  are  too 
complicated  to  be  briefly  dealt  with  in  an  artide 
like  this. 

When  two  lenses  (focal  lengths  ■  /  and  /J  are 
in  contact,  the  power  of  the  combination— 

i«  i  -f  7  (neglecting  thickness). 
^    /    Ji 

Therefore,  the  focal  length  ^F  of   an  equivaleht 

«    //, 


/+/, 


If  the  lenses  be  separated  by  a  distance  a,  then  it 
can  be  demonstrated  that — 

p=     ffi 


/-f/i-» 


if  the  two  lenses  are  convex,  and  /  m  focal  length 
of  lens  nearest  object. 

Now,  in  the  Huyghens,  or  negative  eyepiece, 
whidi  was  originally  made  with  a  view  to  over- 
coming distortion  to  a  large  extent,  3/)  for  the  eye- 
lens  m  /for  the  field'lens,  and  a  »  /  ->  /j.  There- 
fore, substituting  in  the  last  equation — 


3/.  y  /. .  3(/,)«  ^, 


/l 


i/. 


It  just  hapi>ens  that,  by  a  remarkable  ooinddence, 
this  combination  is  adiromatic  when  the  lenses  are 
composed  of  the  same  mateiial.  The  form  of  these 
convex  lenses  is  sometimee  oonvexo-concsve  for  the 
fidd-lens,  and  oonvexo-plane  for  the  eye-lais. 


So  as  to  remove  the  objectionable  qnalitieB  of  a 
lens,  one  authority  gives,  for  the  above  evspiMe 
attached  to  a  refractor  tdesoope,  the  foUowtDg 
forms :— Fidd  lens  »  convex  lens,  known  by  the 
name  of  menigciUf  having  radii  of  surfaces  in  ratio 
of  11  to  4 ;  and  eye  lens  m  crossed  lens  (so  csUed), 
having  radii  in  ratio  of  1  to  6,  the  most  oonvei 
ride  in  each  case  being  tamed  towards  the  objsok- 
glass. 

In  the  Bamsdeo  or  podttve  eyepiece,  whish  ii 
not  adixomatio^ 

/-/,.and«-|/-|/x. 
Therefore,  by  substitation  F  « 


The  lenses  are  generally  eonveio-platte,  the  eoo- 
vex  surfaces  being  tumea  towards  each  other. 

It  is  dear  that,  for  purposea  of  measoriBgia 
tdescones,  the  Huyf^ens  e.p.  oaonot  be  ussd,  b»* 
cause ix  cross-wivsa  or  spider  lines  were  placsist 
the  prindpal  foooa  of  the  eye*lens,  thei^  would  bs 
distorted  bv  the  eye-lens alone:  but  the  uisgssssn 
would  be  distorted  by  the  fldd-lens  and  eye-Ises, 
and  therefore  in  a  different  degree  from  the  wina 
because  it  must  not  be  forgotten  that  b  compound 
lenses  contrary  distortions  take  place  to  make  the 
image  appear  straight. 

In  the  Bamsden  e.p.  the  wfne,  Mng  placed  at 
the  image  of  the  object-glass  in  fsoniof  thefisU- 
lens,  ore  similarly  distorted  to  the  Image,  andtbse- 
fore  this  e.p.  may  be  used  for  measuxements. 

A.  Gadd. 
{To  be  oontinued.) 


L0ND0K*8  ATUOSPKBBB,  te. 

[33034.]-I  Qux  but  bdieva  that  the  facoKy  of 
imagination  overpowered  Mr.  Peter  Love  whea  hs 
publidv  identified  himself  with  the  ideas  in  Istts 
33017— ideas  which  I  acarodj  think  he  is  piepsad 


to  sendbly  defsnd.  Beally,  I  thought  any  man  who 
read  the  <'£.M."  would  disooyer  that  pso^*i 
credulity  is  not  the  best  thing  to  rdy  u^  lor  the 
support  of  any  new,  and  enieciaUy  gigantic,  phyaod 
idea  or  argument,  particularly  any  involvug  vsit 
expenditure  and  public  good  as  primary  facton. 
Mr.  Love  puts  forth  no  sdentinc  or  any  other 
argument  to  support  him,  and  to  read  his  letter  one 
can  but  percdve  its  Utopian  dhaiacter ;  for  he 
would  convey  the  idea  that  it  ia  but  necessary  to 
perform  one  certain  thing,  and  everything  else  will 
harmonioudy  conduct  itMf  in  consequence.  ^ 

It  is  proposed  to  connect  the  Thames  with  the 
Bristol  Channel,  vid  the  Avon,  by  a  cutting  of 
euficient  dimemione  as  to  cause  a  six-Jmot  current  to 
set  towards  the  mouth  of  the  Thames ;  by  reasoo  of 
a  10ft.  difference  of  levd,  which  it  is  daimsd  Wkj 
be  g«^,  the  advantage  beiogat  the  Bristol  sue, 
the  Thames  valley  is  to  be  scoured  out,  wstsr 
deansed,  fog  eliminated,  and  many  extrawdiaazy 
and  hitherto  undreamed  things  accomplished  (?). 
Also,  it  is  but  necessary  to  start  a  bs^  of  omI 
away  upon  tiiis  convenient  current  and  its  safely 
and  destinationare  assured,  providing  the  **  shoalsol 
fish"  are  not  too  dense  in  this  ''pure  Atlaalie 
water."  Where  the  fish  are  coming  nom  I  cannot 
tell,  as  they  are  none  too  plentiful  dther  in  the 
vicmity  of  £ondon  or  Bristol ;  but  I  daresay  they 
will  swarm  when  everyone  shakea  thdr  taUedoths 
into  the  river. 

Now,  to  create  an  appredable  outflow  towards 
the  Nore  would  require  a  cutting  at  Bristol  capable 
of  conveying  a  volume  of  water  very  much  grastsr 
than  the  capadty  of  the  Thames;  and  then  it  is  bni 
a  conjecture  whether  the  tidal  Vihenomena  which 
exist  at  Bristol  would  occur  at  London.  I  think  a 
few  moments'  thought  will  dissipate  such  a  wila 
conception.  The  Manchester  Canal  is  a  big  thing-* 
hot  not  compared  to  this  idea.  Next,  "pure 
Atlantic  water"  has  about  ^  saltnees,  and  that 
fluid  is  certainly  not  the  muddy  compound  seen  in 
the  upper  reaches  of  the  Bristol  Channd.  Thsnsa 
to  the  fog,  I  am  of  opinion  tiiat  it  wonld  be  just  ss 
likely  to  come  akmg  with  the  new  current,  as  Mr. 
Love  asserts  it  does  with  the  old.  Fogs  are  citso 
met  with  in  mid-ocean^  where  there  are  no  smoky 
chimneys,  and  the  air  is  supposedly  pure.  As 
regards  **  sea  air  "  in  London,  the  very  msntion  but 
tu£da  to  the  ludicrousness  of  the  whole  thing, 
which  scarce  admits  of  serious  discussion.  Altogether 
this  '*  truly  safe  and  unfailbg"  plan  is  ovt  a 
remedy  for  a  defect  to  thrive  upon,  as  it  leaves  the 
evils  unattacked,  and  ma^  bring  larger  discomforts 
than  those  which  it  is  desired  to  dispd. 

To  improve  the  air,  stop  the  smoke.  This  osn 
but  be  oone  by  improving  stoking  appliances  in 
factories,  flreplaoes  in  houses,  or  usmg  a  diffcrat 
fuel,  or  by  the  complete  substitution  of  gas.  To 
improve  the  riyer,  stop  the  pollution.  I^  »• 
sewage  be  predpitated,  deodorised,  and  ntuj^ 
tothehmd.  The  value  and  efi&cacy  of  the  latter 
process  can  be  practically  demonstrated  by  ^^> 
or  seen  at  the  many  scwmo  farms.  Also,  let  tba 
street  pavings  be  ixnproved.  Macadamising  is  ^ 
andent  a  process.  It  may  suit  forooontfymaa, 
but  for  busy  town   thoroughfares  it  is  a  finhy 


Jjjs.  1,  18^. 
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fyitttn:  by  it  all  descriptionB  of  imparities  are 
nCained,  impure  exhalations  givea  off,  and  grfiat 
disoomfoxtB  occasioned,  and  the  wet  area  exposed 
to  the  air  can  scarcely  be  against  the  fog.  I  beUeye 
that  if  we  gave  complete  attention  to  these  ti^ee 
subjects  there  would  be  no  need  of  a  No.  2  Thames. 
One  thin^,  wind  soon  dissipates  a  fog.  Cannot  Mr. 
IiOTe  devise  some  idea  for  the  "  raising  of  wind  "  ! 
Xhe  "  making  of  rain  "  is  already  authenticated. 

Walter  Strafford. 
100,  Bahiam-street,  Plaistow,  £. 

WHAT  WE  COKSTTKE. 

[33035.] — Thb  following  extract  from  a  C^arman 
paper  may  not  be  without  interest  to  many  of 
"  ours."  It  is  based  upon  the  average  of  several 
yens,  and  represents  the  food  consumption  of  the 
sniiro  family  and  household,  induding  workpeople, 
of  a  landed  propnetov  in  Silesia,  Germany,  reduced 
to  the  unit  of  one  person  and  per  year.  Home- 
made oonfeotionexy,  27ilb. ;  wheat,  73f lb. ;  rye, 
'276|lb. ;  barley,  6ilb. ;  oats,  4^15. ;  buckwheat, 
I7ilb.— all  exoluaiye  of  husks;  peias,  including 
busks,  Tflb. ;  potatoes,  peeled.  7o41b. ;  butcher's 
meat,  exclusiYe  of  bone,  lloflb. ;  butter,  551b. ; 
milk,  661|lb.,  or  64  gallons ;  eggs,  13^1b.  ;'fruit  jmd 
fresh  vegetables,  402}lb. ;  dried  vegetables,  Gflb.  : 
coffee,  nib. ;  sugar,  211b. ;  salt,  lllb. 

It  would  appear  from  this  that  a  human  being 
consumes  on  the  average  no  lees  than  2,4651b.  of 
food  liiiffs  per  annum,  or  6ftb.  per  day,  or,  in  other 
words^  about  16  times  his  own  weight  per  annum, 
Msnmmg  an  average  body  weight  of  1501b. 

If  it  be  allowed  that  the  daily  diet  of  a  working 
nan  should  not  be  less  than  6oz.  of  ptoteids  to  14os. 
of  csrbo-hydxatee,  it  would  be  intereeting  to  eal- 
««latoirom  tbe  foregoing  if  such  is  provided  or  in 
etossB.  Acoozding  to  the  list  there  is  a  dally 
consumption  of  cereals,  18oz. ;  peas,  0'34es. ; 
potatoes,  33oz. ;  butcher's  meat,  5os.;  butter, 
2i^.;  inflk,  29os. ;  eggs,^ji>s.;  fresh  fruit  and 
vsgstablM,  n^aot. ;  dried  vegetablee,  ^s. ;  and 
■VVf  i^o02* ;  leavine  out  coffee  and  salt.  Deduct- 
iag  water  oontainecl  in  this  food,  the  weight  of 
dry,  s6Ud  food  will  be  about  44o2.  per  day. 

Of  P«,t,id.  or  Cjrbo- 

the Cereala.wffl contain  ....  1-8002 lOOOoa. 

»  5«» ,....007, 018,, 

,,    Potatoes a66„    ....  7-00,, 

,;   Butchers' Meat 100,,    ....       —    ' 

„    Batter 0-90,,    ....       — 

>i    Mi* M6, 1-39,, 

„    Eggs...        .   0-08, — 

,„  Vegetables  and  Fruit  ..  0-14  „    ....  1-00  „ 

Dittp  (dried)....  0  06, 0-18" 

M    SogM —        ....  0-86,, 

Total    6-17o«.  20-51OZ. 

Tnm  which  it  would  seem  the  diet  is  excessive  in 
carbo-hjdrates,  which  might  be  assumed  from 
ths  large  proportion  of  rye  and  potatoes  included 
in  the  diet;  but  perhaps  this  large  proportion  of 
heat-giving  food  is  found  advantageous  m  the  cold 
dimato  of  Silesia  and  best  adapted  for  all  the  year 
round. 

The  consumption  certainly  seems  enormous,  and 
yet  is,  I  presume,  considerably  under  the  amount 
of  food  stuffs  consumed  in  London  per  head  per 
annum,  especiallv  as  regards  butchers  meat,  and 
sach  other  food  as  ikiay  be  classed  under  that 
hsading. 

Havmg  regard  to  the  very  small  proportion 
whidi  the  butcher's  meat  occupies  in  the  44oz.  of 
»lid,  dry  food  (about  Jg),  one  is  inclined  to  think 
mat  it  could  be  eliminated  altogether,  and  advan- 
tageously substituted  by  beans,  lentils,  &c.,  with  a 
corresponding  reduction  in  potatoes. 

I  should  be  glad  to  learn  the  opinion  of  readers 
of  our  journal  upon  this  interesting  subject. 

I  estimate  the  total  cost  of  the  year's  food  to  the 
proprietor  at  £14  per  head,  and  taking  the  meat  at 
7a.  per  lb.,  it  alone  repreoenta  one -fourth  of  the 
'i^fe.  M. 


[33036.]^!  HAVB  read  with  much  interest  the 
papers  of  Mr.  Pickering  on  violin  construction  and 
the  subsequent  correspondence.  As  an  amateur 
paehanic,  student  of  the  violin,  and  a  collector  of 
utttruments,  I  take  a  general  interest  in  the  sub- 
ject, and,  in  my  opinion,  Mr.  Pickering  is  entitled 
to  tae  warmest  thanks  of  all  amateur  makers.  I 
^ongly  recommend  him  to  reprint  his  papers  in 
the  Bh^ie  of  a  cheap  "  handy  book."  It  would  be 
purchased  bjr  many  amateurs.  The  larga  and 
acre  expensive  works  of  Davidson  and  Heron- 
AUcn,  admirable  thou^  they  be,  are  largely  sup- 
pmented  with  histoncal  notes,  and  other  matt^, 
JUM  there  is  at  present  no  cheap  and  practical 
'haiidy  book"  on  the  subject,  and  I  nneak  with 
some  confidence,  as  several  amateur  nuuters  near 
ne  are  about  to  make  instmmenta  on  the  lines 
neKeeted  by  Mr.  Pickering,  and  are  purchasing  the 
nnjnbere,  aad  express  their  regreto  that  they  cannot 
obtam  them  in  book  form. 


Notwithstanding  some  adverse  criticism  (the  tone 
of  which  is  to  be  regretted,  for  heat  does  not  temper 
judgment),  I,  and  all  who  have  spoken  to  me  on 
the  mattco".  give  Mr.  Pickering  due  credit  for  his 
theory,  ana  he  certainly  deserves  warm  thanks  for 
publishing  it. 

I  don't  think  the  old  makers  adopted  such  a  test ; 
but  that  does  not  affect  the  value  of  it  in  any  way, 
and  in  my  opinion  it  mav  assist  mainr  an  amateur 
in  improving  the  tone  of  his  violin.  Bu.  Pickering's 
method  is  not  to  be  confounded  with  the  ruinous 
universal  scraping  deplored  by  many  experto.  It 
is,  if  rightly  understood,  a  delicate  and  finishing 
operation  to  parte  which  are  well  known  to  require 
limited  thiclmesses  in  order  to  promote  effectual 
and  free  vibration.  Otto  expresses  his  reg^t 
that  "  all  makers  are  not  likewise  good  players, 
and  able  properly  to  trjr  their  instrumente."  He 
also  says :  "  Whoever  thinks  I  shall  give  an  exact 
scale  calculated  in  hundredth  parte  of  an  inch  is 
mistaken."  Now,  he  could  not  have  done  so  with 
any  positive  result,  because,  as  he  knew,  there 
woula  be  no  two  instrumenta  of  identical  density, 
even  if  an^  two  were  made  from  the  same  trees. 
Now,  it  is  reasonable  to  imagine,  and  actually 
believe,  that  Mr.  Pidcering'a  test  would  be  just  the 
very  plan  to  adjust  the  plates,  as  it  is  not  at  all 
likely^  any  absolute  scale  would  be  perfect  in 
working. 

Mr.  Pickering,  to  mv  mind,  stated  his  belief  with 
due  modesty.  He  prooably,  as  an  amateur  maker, 
mainly  addressed  his  papers  to  his  fellow  amateurs : 
and  manjr,  I  doubt  not,  will  profit  by  his  simple  and 
practical  instructions. 

As  to  tools  and  methods,  I  do  not  think  the 
amateur  world  will  quarrel  with  him  for  the 
simplicity  of  some  of  his  tools,  and  usuaUy  a  work- 
man praers  a  simple  tool  to  all  others.  I  am 
Srepared  to  let  a  man  prefer  his  spokeshave  to  a 
rawknife  or  gouge,  without  any  desire  to  make 
any  commente,  "  unsparing  "  or  otherwise. 

Ajb  to  moulds,  they  doubtless  have  many  advant- 
ages ;  but  I  have  seen  many  amateurs  squarely  and 
truly  bnfld  up  violins  without  using  such  an  aid, 
and  these  men  have  cut  and  bent  their  own  vioUn- 
ribs. 

For  soundpost  I  agree  with  Mr.  Pickering  that 
soft  wood  is  generally  the  best;  but  I  think  no 
rule  holds  gooa  as  to  this,  and  that  the  instrument 
requires  to  be  suited  with  a  hard  or  soft  post 
according  to  ito  peculiarities.  If  the  bridge  can  be 
changed  to  advantage,  why  not  also  the  sound- 
post? 

Mr.  Pickering's  observation  about  a  man  "  get- 
ting his  eye  in  "  was  considerably  ridiculed.  Now 
I  aak  all  my  friends  to  candidly  tell  me  how  long  it 
took  them  to  get  *'  their  eyes  in  "  to  the  outiinea, 
model,  &o.,  of  the  various  well-known  makers,  to 
say  nothing  of  the  nioer  and  subtle  pointa  of  dif- 
ference which  only  become  noticeable  aftet  many 
years'  study.  Muiy  have  admitted  the  slowness 
with  which  they  noticed  things,  which,  in  the  long 
run,  became  veij  palpable,  it  is  a  common  matter 
to  hear  one's  fnends  say  all  the  pictures  in  Hart's 
book  appear  al&a.  B  I  produce  the  photos  of 
Fleming  and  Dissmore,  and  even  the  beautiful 
coloured  pictures  of  Shirley  Slooombe,  most  men 
(and  many  who  play  the  instrument)  are  quite 
unable  to  see  the  great  difference  in  the  various 
pictures.  It  takes  many  years*  experience  and 
loving  study  of  violins  to  get  one's  eye  in  suffi- 
oientfy  to  rapidly  take  in  tiie  pointa  of  a  violin.  Jn 
the  plaoe  of  ridiculing  this  comment  several  friends 
have  forcibly  admitted  to  me  how  wy  true  it  Is. 
No  doubt,  Mr.  Pickering  meant  his  method  of 
shadowing  outline  to  be  the  guide  of  a  tiro.  Most 
amateurs  can  readily  get  outiinea  bv  oopy,  and  aleo 
sound-holes.  I  get  both  by  simply  rubbfaig  thin 
white  paper  with  heel-ball  (used  by  shoemi^ers), 
in  same  way  as  rubbings  are  taken  from  book- 
covers  and  ehureh  brasses.  I  possess  quite  a  col- 
lection of  rubbings  of  outlines  and  sound-holes, 
taken  from  instrumenta  which  I  have  seen  during 
the  past  30  years. 

I  don't  suppose  that  anybody  took  Mr.  Picker- 
ing's iUustntions  for  anything  more  than  rough 
aignpoeta.  His  purfling  tool,  too,  which  roused 
some  ire  in  one  Quarter,  may  beyond  doubt  do 
work  truly  and  well,  for  in  it  will  be  found  all  that 
an  inexpensive  tool  will  give.  Amateurs  won't 
quarrel  with  Mr.  Pickering  for  cheapening  their 
tool  outlay* 

I  have  not  seen  Mr.  Pickering  or  his  work,  but 
nevertheless  I  am  quite  willing  to  believe  he  can 
turn  out  good  work.  As  to  nis  experience  and 
ability  to  instruct  others  in  violin  subjecto,  I  have 
much  confidence  in  him.  As  a  man  deeply 
interested  in  all  matters  affecting  violins,  I  know 
perfectly  well  that  Mr.  Pickering  is  a  well-known 
collector  and  en>ert.  Amateurs  will  find  a  reference 
to  him  in  Davioson's  book,  and  Mr.  Heron- Allen 
acknowledges  him  as  an  expert  in  an  article  in 
The  Strad  of  1890.  These  pointa,  and  others 
known  to  most  collectors,  satisfy  me  that  Mr. 
Pickering,  as  a  writer  on  violin  subjecte,  is  entitled 
to  great  respect,  and  I  feel  quite  sure  he  could  give 
much  information  and  interesting  details  upon 
fiddles,  old  and  new,  which  would  be  highly 
interesting  to   many   violinista,    and  particularly 


those  who  are  also  interested  as  amateur  maken. 
The  latter  are  an  inoreaaiaff  body,  and  are  likely  to 
be,  and  to  auoh  I  feel  quite  sure  a  reprint  of  Mr. 
Pickering's  pikers  (with  additions)  would  be  a 
welcome  book. 

It  was  hardly  a  crime  to  suggest  thatprof  eanonal 
makera  *' might  not  deem  the  matter  unworthy  of 
attention,"  aa  Mr.  P.  did.  Amateurs  will  thank  all 
who  instruct  them  or  give  them  useful  hints,  and  I 
trust  this  hint  will'not  be  thrown  away  upon  writaci 
who  can  do  better  by  pubUdiing  instruotion  than 
by  discountiag  another  maa's  pr^notioas. 

Gauging  dcMs  not  guarantee  satisfaction.  It  may 
bring  us  within  reasonable  distance  of  perf eotion. 
It  seems  impossible  to  find  or  fix  a  standard,  owing 
to  many  natural  diffieultias.  Why  not  reduce 
thioknenea  altar  stringing  aad  before  varnishing  ? 
Tonal  test  is,  then^  far  better  than  gauging.  W^y 
«  workman  should  never  alter  a  finiahed  vioUn,  if  it 
could  be  improved,  I  leave  Mr.  Galver  to  explatti. 
If  workmen  never  did,  it  does  not  follow  that  they 
could  not  very  profitably  do  so  if  they  could  play 
as  well  aamake. 

Coventry,  December  26, 1891.  Vio. 

[33037.]~Ixr  letter  32996,  Mr.  J.  K.  Monk  aaki 
"  wh^  were  many  of  those  grand  old  instrumenta 
(violins)  built  witn  the  ribs  narrower  in  the  upper 
bouto  than  in  the  lower?"  This  is  a  question  to 
which  I  have  devoted  sufficient  thought  to  come  to 
an  opinion,  and  this  opinion  I  have  verified  liy 
practical  experiment,  which  anyone  sufficiently 
mterested  may  tzy  f6r  himsdf .  Two  strips  of  wood 
lin.  wide,  ^in.  thick,  glued  on  two  blocks,  as  in 
the  sketch,  with  strmg,  bridge,  soundpost,  and  a 
piece  of  wood  for  the  neck  are  easily  procured.  It 
will  be  seen  in  the  sketch  that  the  oreast  is  tho 


fulcrum  for  the  neck,  on  which  it  may  be  said  to 
balance.  From  the  string  to  the  fulcrum  is  a  short 
lever,  and  from  the  fulcrum  to  the  back  is  a  longer 
lever.  Now,  supposing  we  have  shaped  the  breast 
and  back,  and  cannot  take  a  shaving  more  off ,  but 
find  that  the  back  is  too  rigid,  and  will  not 
straighten  a  bit  when  the  string  is  aeflected.  If  we 
then  take  a  carboard  thickness  off  from  the  longer 
lever,  we  obtain  more  power,  perhaps  sufficient  to 
gain  what  we  require.  This  will,  as  a  matter  ol 
course,  make  the  upper  bouta  naxrower  than  tiie 
lower  ones.  In  the  sketch  it  will  also  be  seen  ttiat 
when  we  defieet  the  string,  the  extra  tension  wiU 
straighten  the  back  somewhat,  by  that  means 
forcing  the  breast,  by  means  of  the  soundpost, 
upwards,  the  bridge  at  the  same  time  forcing  tha 
breast  downwards.  Between  the  two  a  wave  is 
formed,  provided  the  soundpost  is  just  as  far 
away  from  under  the  foot  of  the  bndge,  as  the 
bresuBt  is  thick,  say  |Sn.  I  do  not  think  any  further 
explanation  is  necessary,  the  sketch  being  almost 
sufficient.  However,  anyone  can  easily  ixy  it  for 
himself,  and  see  how  it  works. 

J.  H.  Schuoht. 


[33038.]— BxTOin)  the  correspondence  that  has 
appeared  m  this  journal,  I  have  met  with  no  pub- 
lished information  relating  to  the  construction  of 
violins  and  their  qualities  of  tone,  and  am  not  aware 
whether  the  ideas  that  I  have  propounded  onl^e 
subject  have  ever  before  been  suggeisted.  I  believe 
something  yet  remains  to  be  done  in  the  mstten^. 

Anyone  constructing  a  tuning-fork  knows  that  to 
sound  well  both  prongs  must  be  filed  or  ground 
alike,  ao  as  to  vibrate  simultaneously.  Probably 
tiie  two  boards  of  a  violin  are  somewhat  analogous 
to  the  prongs  of  a  tuning-fork,  considerea  as 
synchronous  vibrating  bodies,  and  that  the  good 
quality  of  a  violin  very  much  depends  upon  the 
correct  tuning  of  these  pieces  of  wood. 

There  is  Aime  fanciful  idea  about  resulatingthe 
tone  by  allowing  more  or  lees  air  space  between  the 
boards;  but  without  running  into  considerable 
alternations  from  uniformity  to  deformity,  I  cannot 
suppose  that  the  scarcely  appreciable  weight  of  air 
ansmg  from  the  usual  small  differences  of  capacity 
can  affect  the  result.  Let  some  of  our  readers  pour 
a  wineglassf ul  of  canaxy  seed  into  their  violins,  and 
try  the  differences  with  and  without  it,  allowing 
the  seed  to  collect  at  either  end  or  in  the  middle 
during  the  trial. 

It  is  a  well-known  fact  in  acoustics,  that  if  two 
bodies  vilvate  in  dissonance,  the  sound  of  one  will, 
in  a  great  degree,  be  killed  by  the  other,^  to 
speak.  In  constructing  a  violin,  the  question  is : 
How  is  this  toning  of  the  boards  to  be  accom- 
plished ?  I  should  completely  finish  the  outsides 
first,  but  leave  the  back  with  a  f  uU  thickness.  It 
is  not  requisite  that  this  should  be  glued  on  for  each 
trial,  as  this  would  be  a  very  tedious  and  mes^ 
way  of  workixig.  I  recollect  a  case  where  a  fine- 
toned  and  expensive  violin  belonging  to  my  father 
had  been  left  in  a  damp  place.    The  glued  joint 
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lovndthB  bftck  wpMftted  from  the  teil  to  the  watft 
Betora  bong  repairad,  it  wm  triad  in  thia  atata, 
and  it  waa  xaoiarkad  that  no  depraoiation  in  tone 
eoold  be  detected.  Therefore,  in  the  oonxae  of  oon- 
■traction,  after  each  removal  of  wood  for  trial,  the 
baekmay  be  hdd  np  by  meana  of  a  few  light  dxpe 
■Mde  of  Teneer,  notched  oat  to  graap  the  tniokneia 
of  ti^  ndea;  or  the  two  boarda  may  be  teated 
withont  any  ndea  hy  being  held  together  by  a  few 


Aa  to  entting  away  the  wood  in  the  hollow  of  the 
baeky  a  gonge  ia  beat  fitted  for  roughing  ont  and 
taking  heaTy  oatai  only  it  ia  an  nnoertain  and 
MiB  tool  to  nae  for  li^t  ihaving  thin  wood, 
leqniring  to  be  pnahed  over  the  work— it 
the  reralt.  A  onrred  reap,  or  xiffler,  ia  a 
aafb  tool  to  nae,  but  givea  n  lot  of  trouble  from  the 
naeemity  of  repeatedly  smoothing  the  roughed 
mrfaoe  of  the  wood,  llie  beat  tool  ia  the  dnw- 
ihaTe  of  the  wood-oarvera.  Thia  ia  ahnped  like  a 
■poon,  with  a  long  handle.  The  onr?ea  blade  at 
toe  bowl  endj  if  kept  sharp,  rapidlv  takes  off  thhi 
shaTxngi  without  any  chatten,  ana  it  ia  easy  to 
humour  the  ^ain  of  the  wood. 

Hm  quab^  of  a  soundboard  of  any  musical 
instrument  ia  much  deteriorated  if  it  should  get 
cnbked  or  if  there  are  holea  in  it.  Much  haa  hoea 
aaid  about  the  /  holea  on  each  side  of  the  bridge  of 
a  violin.  I  do  not  oonsider  these  as  ornamental, 
nor  do  I  think  them  neoessary.  The  apertureefor 
the  emission  of  sound  may  be  out  round  as  a  series 
of  Bplrades  through  the  thin  wood  of  the  sides,  or 
like  open  fretwork.  If  there  are  too  many  open- 
ings, or  they  are  too  large,  the  tone  may  be  harsh 
and  loud,  requiring  the  apertures  to  be  lessened  or 
muffled.  The  /  holea,  if  found  neoessary,  can  be 
cut  out  by  means  of  asmallj  hook-Uaded  Imxfe  after 
the  violm  ia  entirely  finished.  Aa  regards  the 
wood,  if  this  has  not  oeen  laid  by  long  enough  for 
aeaaoning,  it  would  be  advisable  nearly  to  finuh  the 
back  and  bellv,  and  keep  them  for  aome  weeks  in  a 
thoroughly  ory  plaoe  before  taking  the  final 
finishing  outs.  In  fresh-out  wood  in  thin  pieoes 
there  is  a  strain  amon^  the  partidea  which  time 
will  bring  into  equilibnum,  and  the  straih  from 
the  spring  of  the  sides  will  be  lessened.  I  onoe  saw 
the  wreck  of  a  fiddle  that  had  been  under  a  rainfall, 
and  got  partly  filled  with  water,  affording,  aa  it 
lay,  a  strange  dissection;  all  the  sides  haafiown 
out,  nearly  straight,  and  to  repair  it  again  without 
the  use  of^an  outside  moulding  frame  (which  should 
be  separable)  would  be  a  very  difficult  task. 

The  late  Mr.  Gk>ding  waa  a  collector  of  rare  old 
violina,  many  of  them  of  f antaatio  forma,  aa  tortoiae, 
esooodile,  and  cucumber  shaped.  These  were 
soapended  by  their  necks  from  a  rail  by  thin 
pieces  of  twine*  When  a  violin  waa  pUyedin  the 
room,  one  or  more  of  these  would  in  turn  jerk  or 
twist  to  different  notesj  affording  a  curioua  demon- 
atetion  of  sympaUietic  vibration ;  but  I  did  not 
learn  whether  the  livelieat  dancera  were  considered 
the  best-sounding  fiddles.  It  may  be  aaked  why  I 
myself  have  not  ^t  my  crotcheta  to  the  test  of 
experiment  in  the  entire  oonatruction  of  a  violin  P 
For  two  reasons:  Ist,  that  after  a  lapse  of  many 
years,  during  which  the  subject  has  not  been  thought 
of,  my  attention  haa  only  just  been  recalled  to  it 
by  the  articles  of  Mr.  Piokennjif ;  and,  2nd.  that  I 
have  not  yet  come  across  any  pieoes  of  wood  that  I 
consider  good  enou^  to  use.  To  do  this  work  at 
§Xif  it  is  worth  whue  to  do  it  well,  and  not  spend 
eight  or  ten  days'  time  on  inferior  materials,  and  I 
know  so  little  of  the  trade  that  I  am  not  aware  of 
any  special  dealer  in  this  line. 

F.  H.  Wenhana. 

F.3.— Since  the  above  waa  written,  another 
unsavoury  missile  from  the  self-assertixig  *'  omni- 
scient "  <^  Scio  *'  has  crossed. the  path.  He  aUudea 
to  me  as  ''possibly  the  valued  friend*'  that  M^. 
Pickering  refers  to.  This  gentleman  is  an  entire 
stranger  to  me.  I  do  not  even  know  his  address, 
therefore  I  am  as  much  his  friend  as  anvone  else 
whohasread,  with  interest,  his  artides  on  violin  con- 
struction. Let  me  remind  "  Scio  "  that  it  is  generally 
considered  mean  and  oontemptible  to  skuUc  behind 
the  shelter  of  a  false  name  to  make  covert  attada  on 
thoee  who  venture  out  in  their  real  onea.  I  do  not 
care  for  myself  in  thia  case,  and  it  may  save  a 
criticism  to  say  that  I  am  unfamiliar  with  the  subject 
of  the  violin,  and  do  not  know  all  about  it.  Just 
so.  This  I  desire  to  know,  as  all  may  do,  sinoe  ladies 
in  our  households  have  adopted  this  charming 
instrument  as  part  of  a  musical  education,  n 
"  Sdo  "  is  able  to  provide  some  useful  information, 
instead  of  the  personal  trash  that  he  has  been  at  the 
pains  of  writing,  we  may  accept  it  as  some  atone- 
ment for  his  past  shortcomings.  F.  H.  W. 


HOW  TO  KAKB  A  VIOLIHr. 

[33039.]— Along  with,  no  doubt,  many  constant 
readera  of  the  ''  E.  M."  I  have  followed  the  articles 
by^Mr.  Pickering  with  very  great  pleasure,  and 
while  merely  a  player,  I  have,  through  those  papere, 
become  more  interested  in  the  intrinsic  qualities  of 
the  instzument.  Shortly  since,  I  became  possessed 
of  a  violin  which  has,  to  my  ear,  a  very  pleasiDg 
tone,  but  which  does  not  seem  to  satisfy  some  of  my 
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musical  friends.  It  is  slightly  under  full-size— 
what  ia  called  ),  I  think— with  a  whole  back  of 
maple.  The  tone  is  meUow  all  through,  but  l^  no 
meana  loud— rather  to  the  muffled  aide,  I  ahould 
say ;  but,  to  the  beat  of  my  judgment,  there  ia  not 
a  bad  note  in  the  fiddle.  It  ia  labeUed  inaide, 
"  Mathfas  Qriesser,  Lauden  und  Qeigenmaoher  in 
lasbrugg,  ann.  17S0,"  and  looka  quite  its  aaserted 
age.  wul  Mr.  Pickering,  or  any  violin  fander  of 
*'  Ours,*'  obliM  by  saying  whether  the  maker  was 
of  repute,  and  if  the  vioun  ia  likely  to  be  genuine  P 
Alao  if  the  tone  I  speak  of  is  a  quiality  and  not  an 
imperfection  F  I  ahould  like  alao  to  ask  if  it  would 
be  safe  to  reduce  the  neck  of  this  violin,  say  {in*  in 
thickness,  aa  I  prefer  a  thin  neck  f 

Aaaoo.ICInat.  O.K. 

O&aANETTBS  (AND  PIAKISTAS)— XIV. 

[33040.]— BEnEBBZKO  still  to  Fig.  34  of  mylaat 
letter,  the  strip  of  paper  on  which  the  diviriona  are 
marked  that  determine  the  position  of  the  punch 
is  not  a  permanent  fixture.  It  ia  thua  eamT)  by 
shifting  it  to  one  side  or  the  other,  tomiU^e  different 
notes  correspond  to  the  same  position  of  the  punch, 
and  thereby  alter  the  key  in  which  the  muaio  will 
be  played.  Similarly,  by  substituting  a  suitably- 
marked  strip,  the  tune-band  can  be  pundied  to  suit 
organettea  tnat  have  only  an  imperfect  scale.  In 
cases  where  a  part  or  the  whole  of  an  air  has  to  be 
repeated,  time  and  trouble  may  often  be  saved  by 
laying  a  thin  strip  of  paper  over  the  tune-band 
and  punching  through  the  two^  then  using  the  thin 
paper  as  a  pattern,  or  template,  to  guide  the 
punchings  when  the  repetition  occurs. 

Similarly,  a  tune-band  may  be  copied  photo- 
mphically  by  the  "blue-paper"  proceas,  and 
then  punched.  I  am  informed  that  lengtha  of  up- 
wards of  a  yard  can  thua  be  copied  at  onoe  by  tne 
use  of  a  long  printing  frame,  and  the  oorraapondent 
to  whoae  courtesy  I  am  mdebted  in  connection 
with  the  accoxmt  ol  the  punohing-madiine  haa  also 
sent  me  specimens  of  such  blue  printed  bands. 

Suopose  a  tune-band  when  punched  ia,  after  all, 
fonna  to  produce  the  air  too  alowly  or  cdse  too 
rapidly,  it  can  be  repunched  from  the  original  bsmd 
so  aa  to  vary  the  *^time "  to  any  desired  extent 
This  is  done  by  using  a  supplementary  pair  of  feed 
rollers,  so  that  the  faulty  tune-band,  though  used 
aa  a  template,  ahall  travel  at  a  different  epeed  from 
the  band  that  ia  intended  to  be  punched,  either 
slower  or  faater  as  may  be  roqmred.  The  relative 
(longitudinal)  position  of  the  perforations  is  thus 
altered  without  alttting  the  perfbrations  themselves. 

I  believe  that  for  trade  purposea  the  tune  is 
punched  out  in  ainc  templatos.  These  are  passed 
through  rollers  in  ooniunction  with  the  paper  tune- 
band,  and  Prussian  blue  is  thereby  forced  through 
the  template  to  mark  the  damped  paper.  This 
marked  paper  is  then  laid  over  se^raral  blank  papers, 
and  the  whole  lot  punched  through  by  ordinary 
hand  labour. 

A  self-acting  machine  for  copying  a  tune-band 
has  also  been  made  by  my  oorreepondent,  but  at 
preeent  I  am  unable  to  give  any  f  orttier  partioularB. 

We  may  now  go  into  some  of  the  details  of 
punohing-maohines  generally,  commenoiog  with  the 
one  that  haa  been  partially  described  in  connection 
with  Fi^.  34.  The  lateral  spacing  or  distance  aput 
of  the  air-holes  or  levers,  as  the  case  may  be,  varies 
considerably  in  different  instruments,  and  this,  to 
some  extent,  affects  the  desifm  of  the  punching 
ai>paratus.  The  organette  in  Fig.  10  has  boles  |in. 
wide,  separated  by  |in.  spaces,  making  the  gauge 


or  ceatre-to-centre  measurement  ^in.  The  Isigs 
instrument.  Fig.  14,  haa  ^Mn.  holea  and  ^f^,  spaoM, 
ffiving  ^in.  gauffe.  The  XhilwnviUe-LafflypJsBiila 
Haa  its  levers  only  ^%in.,  or  eay  ^in.  apart,  e  to  r; 
but  the  holee  in  the  tune-bands  aro  about  A^a. 
square,  and  the  conaequenoe  of  this  is  that  the  bohi 
for  adjaoent  levers  overlap,  aa  in  Fig.  35  A,  sod  oat 
into  one  another,  aa  in  Fig.  35  B.  u  we  haveana 
we  may  get  35  C;  if  a  tone  ahake,  36  D ;  ifassni- 
tonesha£s36E,andsooa.  It  ia  thua  evident  thit 
it  would  not  be  possible  to  have  a  ut  ofpwuhei  ijd» 
by  tide  in  the  $ame  line^  as  each  would  encroach  oa 
ita  neiahboura;  whesreaa,  for  the  tune-bandi  of 
Figs.  10  and  14,  auch  an  anmngement  would  te 
quite  feasible. 

In  order  to  inereaae  the  rapidity  of  the  ahaks,  i 
method  of  croas-laoing  a  donlde  perforatioo  inlh 
fine  win'  is  sometimes  used,  so  as  to  substitute  Os 
mere  thickness  of  the  win  for  the  ordinary  bit  of 
the  tune-band  separating  snooeealve  perforatioai. 

The  general  appearance  of  the  Btwoped  punch  ii 
seen  in  Fig.  34,  and  the  actual  lengths  of  the  per- 
forations it  pnoduces  are  0'16in.,  0'30in.,  O'i&L, 
0*78in.,  and  l*20in.,  so  far  aa  I  can  meeaore  then, 
for  I  find  thero  aro  slieht  differenoea  in  diffennt 
speoimena.    (See  F^.  33  F.) 

Fig.  36  isa  sketch  of  the  lever  and  link  I7  whkh 


the  punching  arm  ia  moved  to  and  fro,  m  wUflh  A 
is  the  long  arm  whose  index  points  to  the  lequaed 
note  on  the  divided  scale  ;  B  ia  the  ahort  arm  that, 
by  meana  of  the  link  C,  movee  the  slide  ]>  of  the 

funoh-arm,  and  so  placea  the  punch  in  position, 
'he  pin  on  which  the  lever  turns  is  corneal,  sad 
every  part  ia  very  exactly  fitted  to  avoid  ihake  or 
loss  of  motion — a  necessary  precaution^  where  the 
punching  has  to  be  to  accurate,  owing  to  the 
closeness  together  of  the  levers  that  eotsr  the 
perforations. 

Fig.  37  is  another  sketch  to  show  the  oonneetioof 
of  the  lever  which  rogulatee  the  depth  to  which  the 
punch  shall  descend,  and  at  the  same  time  adjoli 
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tfie  moTable  end  of  the  die  to  toit  the  oormpond- 
iDg"ife0p"  of  the  pnnok.  The  front  end  of  thif 
levwr  Um  a  little  aboTe  the  lever  that  piodnoea  the 
tnvene  of  the  ponoh-arm,  as  leen  in  Fig.  34. 

A  ia  the  peooliarly-diaped  leyer,  ooaneoted  by 
the  pin  B  to  the  Uook  or  bar  C,  which  is  itaelf 
ittMed  hy  the  pin  D  to  the  main  caeting  of  the 
tnvening- elide.  At  B  is  piYoted  the  link  that 
motet  the  alidinff  die  F  already  mentioned.  The 
cod  of  the  lever  u  prolonged  to  G,  where  ie  a  oon- 
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Metfioa  with  fiie  link  H  that  movea  the  **  etop 
piu  "  in  the  head  of  the  pondi-oarrier.  TbiB  ahows 
man  plainly  in  Fig.  38,  which  ia  a  sketch  of  the 
pOBQh  and  ite  rapport,  leen  adewayi,  and  lettered 
toooir8fpondwithFigk36and37.  KiiaTertioal 
lerv.  UToted  at  iti  oentre.  The  lower  end  is 
■tteoaea  to  the  link  &,  and  the  upper  end  caniee  a 
ibnilar  link,  Ij,  whoae  other  end  u  bent  up  at  right 
uglee,  and  dides  the  stop  pine  in  and  out,  ready  to 
cbeck  the  block  M  ilzed  on  the  rod  that  oazriea  at 
its  lower  end  the  stopped  ponoh  (seen  '<end- 
ca  ")  N. 

I  had  intended  suggesting  several  other  modes  of 
mszkxDg  and  punching  the  tune-bonds  with  illus- 
tzstive  sketches ;  but  I  do  not  wish  to  extend  this 
miss  of  letters  beyond  the  present  one,  as  the 
nunber  hsa  far  exceeded  my  original  intentions,  and 
I  fear  those  of  our  "  commander-in-chief''  as 
veU.  Possibly  audi  hints  as  I  slve  may  serve  as 
BDggestions  lor  others  who  desire  to  consteuct 
aimarstus  of  this  description. 

iM  there  be  attached  to  each  key  of  an  ordinary 
key-board,  an  elastic  arm  carrying  an  indiarubber- 
oovsred  rollcHr,  and  let  ttie  depression  of  any  key 
faring  the  corresponding  roller  into  contact  with  the 
tone-band,  but  with  an  interposed  band  of  black 
transfer  i>aper  or  linen,  as  in  a  railway  ticket  print- 
mg  machine.  Let  the  tune-band  be  kept  in  motion 
«uer  1^  a  treadle  and  flywheel,  or  by  a  dock- train 
snd  we^ht,  an  electro- motor  or  otherwise  as  may 
be  convenient.  Evidently  as  the  tune  is  played,  the 
bsad  will  be  marked  with  long  or  short  strokes, 
aoeording  to  the  time  the  roller  remains  in  contact 
with  it.  Being  rollers  (and  not  rigid  stamps)  the 
motion  of  the  band  is  able  to  be  kept  up,  whether 
tfaey  are  in  contact  with  it  or  not.  Of  course  though 
Vb»  key-board  is  assumed  to  be  of  the  usual  wid&, 
the  rolleiB  are  to  be  set  to  the  '*  gauge  "  of  the 
tone  band,  and  the  connections  arranged  acoord- 
inflv.  By  usinff  revolving  cutters,  it  might  be 
ponble  to  out  the  titUsoi  perforations  in  a  similar 
way,  but  the  croes  cuts  at  the  ends  would  have  to 
be  done  separately. 

For  actual  punching,  the  keys  might  be  employed 
to  brmg  a  movable  block  between  an  oscillating  bar 
ud  the  head  of  the  punch,  just  as  the  block  t  in 
F%.  30  is  interposed  between  the  plunger-bar  and 
^e  piano-key,  the  oscillation  of  the  bar  being  main- 
ainsd  by  a  treadle.  In  this  case  the  perforations 
would  110^  be  of  varying  length,  so  that  thetune- 
WDds  would  resembto  those  punched  by  Mr. 
We^bam's  apparatus.  The  forward  motion  of  the 
band  would  have  to  be  intermittent  and  regnlatod 
aomewhat  as  in  the  machine  shown  in  Fig.  34. 

A  somewhat  different  design  would  be  the  foUow- 
mg>-A  single  punch-carrier  slides  to  and  fro  on  a 
■mag  bar  extending  across  above  the  band  to  be 
Piniohed,  and  can  therefore  be'  brought  over  any 
pyt  where  aperforation  is  required.  This  bar  has 
Jttitain  amount  of  motion  up  and  down,  its  ends 
Damg  guided  in  upright  standards,  and  provision 
Bade  for  its  motion  being  always  exactly  paraUel 
10  ramu.  The  downward  motion  is  given  by  a  pedal 
Worked  by  the  operator's  foot,  and  the  return  by 
naana  of  a  spring  or  balanoe  weight.    The  puncth 


carrier  consists  of  ajpair  of  cheeks,  between  whioh 
there  turns  on  a  horuontal  axis  a  wheel  consisting 
of,  say,  ilve  punches  of  different  sizes,  so  arranged 
that  uie  preceding  edge  of  each  punch  falls  into  the 
same  veitioal  Une  when  it  is  turned  into  the  punch- 
ing position.  A  spring  oatdi  secures  the  wheel  in 
each  of  its  five  positions.  The  punch  carrier  is 
either  simply  slid  along  the  bar,  which  is  graduated 
to  suit  the  gauge  of  the  instrument  for  which  the 
tnne^baad  is  to  be  punched,  or  it  may  be  traversed 
by  gearing  along  a  tootiied  rack  attadied  to  the  bar. 
and  the  position  of  the  punch  shown  on  a  graduated 
disc. 

The  feeding  forward  of  the  band  would  be 
managed  muon  as  in  Fig.  34.  By  thus  throwing 
the  work  of  punching  on  the  foot,  the  hands  are 
left  free  to  manipulate  the  punch-carrier  and  the 
feed  motion.     It  will  be  noticed  that  a  die  is  not 
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provided,  the  pundiing  (or  it  may  be  used  for  mark- 
mgonly^  being  rapposed  to  be  done  with  hollow 
sharn-eaged  punches  cutting  on  a  solid  block  of 
wood  or  other  suitable  material  admitting  of  easy 
renewaL 

For  punching  through  a  die  it  would  be  necessary 
to  form  a  part  of  the  oodof  the  machine  with  a  kind 
of  tum-teble  perforated  with  five  openings,  and  in 
this  case  it  would  be  easier  to  have  the  punch  fixed 
in  position,  and  let  the  tune-band  be  movable  to 
ana  fro  beneath  it.  The  punch-wheel  and  the  die- 
wheel  could  then  be  so  connected  as  to  move  simul- 
taneously. 

It  would  be  also  possible  to  use  a  single  pundi 
only,  and  obtain  longer  perforations  by  taking 
succesaive  "  bitea."  This  might  perhaps  be  ar- 
ranged to  be  done  by  a  supplementary  "feed" 
motion,  irrespective  of  that  of  the  general  feed 
rollers.  I  fear,  however,  this  would  render  the 
machine  too  complicated  to  stand  hard  work,  and 
the  process  would  be  much  slower  than  when  a  tet 
of  punches  is  employed. 

I  may  here  suggest  that  if  "  Constant  Header  " 
(Becember  Ilth)  will  please  refer  to  my  earlier 
letters,  he  will  find  "scales"  suiteble  for  various 
numb^  of  notes. 

And  now  a  word  in  conclusion.  Out  of  the  27 
patent  spedflcations  that  I  have  dealt  with  (and 
no  doubt  there  are  many  others  that  I  am  ignorant 
of)  only  three  are  Engluh^  viz.,  Dawson's  (Ine  first 
to  employ  perforated  tune-bands),  Wenham's  (for 
his  Pianiste).  and  Britain's  (iUustrated  in  Fig.  19). 
English  Mechafiics,  how  is  this  ?  A.  8.  L. 

PnVK  STBBAMSBS  AFTEB  SUKSBT. 

[33041. I—Capt.  Battxbsby,  in  paragraph  five  of 
lener  330z6.  has  desoribed  the  phenomenon  of  pink 
or  roseate  lines  of  light  radiating  from  the  sun's 
place  shortty  after  sunset.  I  have  described  the 
same  thing  in  several  places  in  this  journal  (see 
Vol.  XLIV.  p.  171,  XLIX.  p.  282,  L.  p.  137,  and 
LI.  p.  60),  and  it  was  always  an  interesting  object 
of  obseivation  to  me  when  stetioned  in  South 
Africa^  where  it  was  frequentiy  seen  in  all  its 
intensity. 

I  take  it  to  be  that  the  only  possible  cause  must 
be  irregularly  disposed  masses  of  clouds  which 
admit  the  sun's  rays  through  certain  apertures. 
The  ravs  or  columns  so  admitted  look  bright  against 
the  rest  of  the  unilluminated  sIqt  in  the  same  way, 
or  much  the  same  way,  as  a  cone  of  the  eleotric- 
Ught  reveals  itself  by  r^ection  from  the  air  puticles 
within  that  cone,  the  surrounding  mass  of  air  (not 
directiy  illuminated  by  the  beam)  appearing  diark 
by  comparison.  This  comparison,  I  think,  will  be 
appreciated  by  those  who  have  seen  the  electric 
seturoh  light  at  work,  either  from  a  man-of-war  or 
a  fortress.  In  Cork  Harbour  I  have  often  watched 
these  majestic  electric  beams^  miles  in  length, 
sweeping  over  the  water  at  night,  and  revealing 
every  nook  and  cranny  in  the  coast ;  then  the  beam 
has  been  suddenly  fiashed  upwards  into  space,  and 
we  have  a  miniature  representetion  of  our  solar 
beam,  except,  of  course,  as  to  colour. 

The  phenomenon  is  often  seen  in  this  country.  It 
was  only  on  the  23rd  inst.  that  a  pretty  pink  glow 
appeared  in  the  S.W.  sky  after  sunset ;  it  appeared 
first  as  an  amorphous  cloud,  but  soon  after  split  up 
into  four  or  more  pink  rays,  radiating  upwards 


from  the  sun's  place.  On  Oct.  21sttwo  fine  pink 
streamers  were  seen  over  the  sun's  place  after 
sunset,  niey  were  wide  and  ill-defined  at  the 
borders.  One  was  nejsriy  perpendicular  to  the 
horizon,  the  other  indmed  about  50"  or  so.  On 
Oct.  7th  there  was  a  beautiful  pink  glow,  quite 
brilliant.  It  was  divided  into  two  parts,  the  htfger 
and  more  brilliant  being  over  the  sun's  place.  Tois 
was  separated  by  a  rut  from  a  pinkish  streamer 
stretohing  away  to  the  lef t»  and  inclined  at  a 
somewhat  small  angle  to  the  horizon. 

Again,  somewhere  about  Sept.  4th  last  (not  qutto 
certain  as  to  the  date),  when  in  England,  l  saw 
two  pink  convergent  soreamers  meeting  In  the  east 
just  after  sunset.  Although  I  often  noticed  this 
abroad,  I  do  not  remember  having  seen  the  eon- 
vervent  streamers  in  England. 

Night  after  night,  in  the  dry  uplands  of  South 
Africa  in  the  winter  season,  these  tovely  rays  were 
seen,  and  what  always  puzzled  me  was  "where 
were  the  clouds  which  caused  the  rays  ?  "  At  that 
time  of  the  year  the  weather  used  to  be  brilliantly 
clear  for  days  and  weeks  at  a  time  over  a  very 
large  extent  of  country,  and  so  far  as  one  ooula 
jnoge  no  douds  were  in  existence  within  some 
liuadreds  of  miles.  I  would  ask  anyone  versed  in 
meteorology  at  about  what  height  the  clouds  axe 
nHiioh  cause  these  rays,  and  what  distance  horiaon- 
tally  from  the  qpectotor. 

A  few  days  aoo  I  observed  the  sun's  rays  diverg- 
ing in  almost  all  directions  from  the  sun  throu^i 
doud-apertnres,  this  being  in  the  morning.  Tms 
was  a  capital  illustration  of  really  parallel  Unes^ 
converging  apparentiy  to  a  focus. 

B.  B.  Xarkwlck.  Lieut. -(^L 

Haulbowline,  Queenstown,  Ireland, 
26th  Dec.,  1891. 


PB0JE0TILB8     AND     THB    BOTATIOV 
OF  THB  BABTH. 


r33042.]-I  BBO  to  assure  "J.  B.  C."  Oette' 
33011)  that  I  had  no  intention  of  cssting  a  uur  on 
his  aUlity.  I  was  much  interested  by  his  letter 
(32969)  of  Dec  11.  His  particnhrs  were  new  to 
me,  and  I  was  curious  to  have  an  explanation  of  the 
difficulty ;  this  his  letter  afforded. 

'*  J.  B.  0."  is,  of  course,  right  in  assuming  that 
at  low-angle  fire  the  deviation  is  greater  near  the 
Poles  than  near  the  Equator ;  but  n  is  not  only  the 
difference  of  the  tangential  veloci^  of  the  two  ends 
of  the  range  that  afPecte  the  deviation,  the  elevation 
has  much  to  do  with  it ;  in  fact,  there  is  an  eleva- 
tion for  each  point  of  latitude,  at  which  the  devia- 
tion would  be  nil  when  fixing  due  north  in  the 
northern  hemisphere.  For  London,  latitude  61^  30', 
this  elevation  would  be  about  76"  9'.  Of  course,  the 
reason  is  obvious.  If  the  shot  were  fired  vertically, 
it  would  faU  to  the  west ;  if  fired  horiaontally,  it 
would  fall  to  the  east,  and  76'*  9'  is  about  the  eleva- 
tion at  which  these  two  deviations  would  cancel 
each  other.  The  elevation  for  any  latitude  may 
easUy  be  found  by  making  the  tangent  of  the  aam 
of  elevation  equal  three  times  the  tangent  of  uie 
latitude ;  thusfor  61°  30',  taking  radius  as  1,000,000, 
tan.  dl*"  30"  •  1257173,  and  three  times  this  equals 
3771619,  which  is  the  tangent  of  76"  9',  the  required 
elevation* 

I  notice  a  mistake  in  my  letter  (33006,  jp.  376. 
par.  3).  I  should  have  said  the  distance  the  shot 
would  fall  west  would  be  double  the  difference  be- 
tween an  arc  measured  on  the  eurth's  surface,  &o. 
The  reason  is  that  the  horixontal  direction  in  which 
the  shot  is  travelling  at  the  time  it  is  fired  is  only  at 
right  angles  to  the  action  of  gravity ;  conseqnentiy, 
for  the  whole  of  the  time  after  the  shot  has  left  toe 
gun^  the  impulse  it  has  received  is  in  reality  carxy- 
mgit  westward  as  well  as  upward. 

The  formula  I  gave  applies  to  other  latitudes  than 
0",  if  multiplied  by  the  cosine  of  the  latitude ;  thus, 
16A  ff^cos^^jj^    In  taking  tiie  value  of  ^  at  the 
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Equator  as  32  I  was  not  quite  exact,  but  wished  to 
curtail  calculation.  '    H.  Wake. 


[33043.]— In  my  but  letter  (No.  33011)  the 
omission  of  the  words  "  difference  in  "  in  the  last 
sentcmce  but  one  renders  the  latter  part  of  the  letter 
utter  nonsense.  The  sentence  as,  until  I  saw  it  in 
print,  I  felt  confident  I  had  written  it,  ran  as 
follows :  — *'  As  I  understand  the  question,  supposing 
the  lengtili  of  the  range  constant,  the  amount  ol 
defiection  due  to  the  earth's  rotation  is  measured 
by  the  difference  in  tangential  velocity  of  the  two 
ends  of  the  range."  By  **end8  of  the  range"  I 
mean  the  position  of  the  gun  and  that  of  the  first 

graze  of  the  projectile.     Hence,  in  the  neighbour- 
ood  of  the  Pole  the  deflection  would  be  more 
appreciable  than  near  the  Equator. 

The  d^ection  from  the  rotation  of  the  earth  has 
nothing  whatever  to  do  with  drift — ^the  defiection 
caused  I7  rifling ;  but  it  may  aometiinea  happen 
that  one  deflection  partialljTi  if  not  wholly, 
neutralises  the  other,  as,  e.g.,  in  the  case  of  a  pro- 
jectile fired  northward  or  southward  from  a  posi- 
tion sufficiently  south  of  the  Equator.  The  reason 
why  there  is  no  drift  with  a  round  shot  is  not 
simply  because  of  ito  form,  but  primarily  because 
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laiOiS.]— Hjl  HAmmf  8  latlor  (33000) 
«ab|aetliaoiiiawbat  ■Maading,  and,  I  f< 

*  ^*  cneliaii.  I  eaa  imagina  no  ohannal  of 
_  tbat  woold  load  a  toovi^tfal  mind  to 
of  tba  oondarioM  that  ba  aErivai  at,  and  I 
thai  ha  la  to  a  oactain  axtant 
dark  wban  ha  taHa  va  that  "  the 
tha  anfifiTa  aotoa  of  the 
ba  in  laalHj  prograaaivaly 
fha  aeala."  Ibara  an  onlj 
Oraa  kinda  of  intarral  in  thaiKafomf  aoale— tis.,  8 
to9.  9to  10,  aad  16  to  16,  aad  thaae  do  not  got 
r,  but  am  in  tha  aama  nlaticna  whareYw  jon 
in  tha  Hamooio  afTiwa,  ao  ttiat  the 
intarral  24  to  27  ia  praeiadLy  the  aame  aa  the  intarral 
8  to  9,  only  ramovad  ooe-twelfUi  higher  in  i^Ltch. 

I gaflier from llr.  Hazdie'a  letter  thathiaearia 
not  aatiifiad  with  the  conduatona  be  baa  arriTed  at. 
f  fael  aun  hia  aar  ia  light,  and  mitil  hemakea 
fortbar  inqoizy  into  the  aabject  he  may  aafely 
tmat  to  hiamnaoal  ear. 

The  diilereaoe  between  the  xatioa  8  to  9  and  15  to 
16  oan  only  be  arrired  at  appiozimataly  thzongh 
the  medinm  of  Tolgar  fraotiona ;  bat  it  ia  an  eiror 
to  anppoaa  that  thwe  ia  only  the  diffennoe  of  iSo 
or  A.  In  an  oefeaTe  placed  between  the  figona  1 
ana  2  the  notea  an  aa  f oUowa : — 

OD     BFGABG 

1    U    H   H  Ik   If   n  2 

and  the  diifarenoe  or  interyal  between  the  notea  ia 
oonaequently — 

^  ,    i  i  I's    i   h   h  x\ 

teapeotiYeiy. 

In  the  ratio  of  120  to  the  octaTO,  the  firat  interval 
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the  aemitone  iJo,  whioh  ia  jnat  alightly  orer  the 
half  of  the  intarral  with  8  to  9  ratio. 

Thia  ia  aa  correct  aa  the  problem  can  be  aolTed 
throogh  the  medinm  of  YvUgtix  fraotiona;  botitia 
not  by  any  meana  correct,  aa  by  continuing  the 
proceaa  op  the  whole  aeriea  within  the  octave,  only 

Ji  will  be  abaorbed  by  the  variooa  intervale.    The 

<mly  correct  way  to  meaanre  the  intervale  ia  by 
logarithma.  By  thia  meana  it  ia  quite  poeaible  to  make 
an  exact  oompariaon  between  the  vocal  acale  (that 
derived  from  the  harmonic  aeriea  and  whkh  I  take 
Hr.  Hardie  to  allade  to  aa  the  harmonic  acale)  and 
the  acale  of  equal  temperament. 

Following  the  illuatration  given  of  1200  to  the 
octave  for  the  equal-tempered  inatrument,  I  make 


would  abaorb  ^^f   the  aeoond  interval 


and 


:2^2 


the  oompariaon  of  the  two  aoalaa  to  be  aa  tol- 
toi 


Toioe. 

C  C 

200  ''.".'/."/.'.'//.*'*.'.'.'/.'.'.'.'/.'  203-91 

D        D 

200      182-405 

E       £ 

100      111-73 

P       F 

200      20391 

Q       G 

200      182-405 

A A 

200      203-91 

B  B 

100  .'!!I!.*!!*!i!.'!!!!!!!!!.'!  111-73 

c     G 


1200 


1200 


In  giving  the  above  figuiea  I  have  followed  tiie 
iUnatntioa  given  in  the  rarmer  letter;  bat  aa  acme 
of  your  leadera  may  wiah  to  make  uaa  of  them,  I 
append  another  aet  of  fifiVW  without  remaining 
fractiona  on  either  aide,  wnich  will  be  mom  aaaily 
maniiwilated.  In  tiua  oeziea  the  octove  ia  divided 
into  d684  parte,  and  the  figurea  given  an  tha  loweat 
that  repteeent  the  intervua  on  both  aidaa  withont 
remaining  fraotiona. 

Voioe.  Inatrument. 

C  C 

626  614 

D  D 

560  614 

E  E 

343  3(17 

P  F 

026    !!!!!!!.*!!.'.'!.*!.'*.'.*.*.*.*!*."'      eu 
G     o 

660      614 

A       A 

626      614 

B        B 

343      307 

C        C 


3681 


3684 


In  thia  aeriea  the  aire  of  any  interval  can  be  found 
by  addition,  or  the  difference  between  the  voice  and 
ioatrument  may  alao  be  found,  whatever  difference 
then  ia,  being  ao  many  3684*a  of  an  octave.  Thua 
the  interval  of  a  akiama  (the  amalleat  muaical 
interval)  ia  the  difference  between  the  inatmmental 
fourth  and  the  voice  fourth.  The  voice  fourth 
interval  ia  repreaented  above  by  III},  while  the 
inatrumental  fourth  ia  sSHi  the  difference  seV^,  or 
ji\^  being  the  akiama.  The  inatrumental  fourth  is 
therefon  a  larger  interval  than  the  voice.  The 
aame  experiment  with  the  interval  of  a  fifth  will 
show  that  the  voice  ia  a  akiama  higher,  or  larger, 
than  the  inatrumental  fifth.  8.  Pingland. 


INDEX  FOB  IiATHB. 

i 33046.] — ^Thb  accompanying  aketchea  ahow  an 
ex  I  fitted  to  my  lathe  alx)ut  a  year  ago.  The 
apring  ia  fitted  to  the  lathe-head  in  the  uaual  way. 
Fig.  1  repreaents  the  top  of  •prin^  H,  whioh  ia  bent 
aa  ahown,  at  right  angles.  The  mdex  pin  A  moves 
in  a  vertical  slot  cut  in  H.  The  back  of  pin  Aj  is 
filed  up  square  to  fit  thia  slot,  and  prolonged  to  fit 
sleeve  B ;  the  vertical  screw  D  is  topped  into  A,  as 
shoirn.    The  hole  Bs,  in  Pig.  3,  is  filed  out  oblong, 


ao  aa  to  allow  alaere  B  to  be  tigbtened  up  agamit 
H  with  nut  C.  The  adjuatmg-acrew  D  ia  fittad 
with  oounteraonk  ooUar,  aa  ahown  in  Fig.  4,  heldia 
plaoe  under  Uie  ateel  plate  E  by  the  aorewed stadF 
andateady-pinG.  luaea  sort  of  large  watohk^ 
on  acrew  I),  ao  thai  it  oan  be  zemoved  out  of  thi 
way  vdien  the  index  ia  fiyed.  About  a  quartcr-tam 
of  nut  C  enaUea  the  index  to  be  moved  readily  afiMT 
1^  or  down ;  and  aa  aoon  as  in  plaoe  it  can  be  looked 
feat.  The  dot  only  requires  to  be  long  enoegkt» 
allow  the  pin  to  travel  the  diatanoe  between  the 
widest-apaoed  bolee  in  the  diviaioa-plata  Should 
anyone  wiah  further  pacticolars,  I  ahali  be  gladi» 
aendtham.  Bod. 


Teohnioal  BdneaUon.— Some  public  speafcn 
have  not  yet  learned  that  the  atala  old  babble  ahoot 
taiAmWi  education  for  our  workmen  and  Che  coa> 
nection  between  thia  and  the  trade  of  this  ooonferj, 
ia  a  pricked  bladder  from  which  nearly  all  the  gii 
baa  leaked  out.  Laat  Saturday,  at  NewcaiUe-oo- 
Tyne,  Mr.  C.  Ftewick,  M.P.,  aaid :— **  There  never 
waa  a  period  when  the  working  daaeea  of  thii 
country  needed  ao  mudi  to  be  w^  educated^  haviay 
regard  to  the  competition  of  foreign  oonntnee  witE 
our  trade  and  oommeroe.  Mr.  Forster  eavr  tte 
neceaaity  of  the  timea  when  he  aaid,  *  Henoafortk 
artiaaaa  vrithout  education  will  be  uaeleae;  thek 
atrong  thewa  and  ainewa  wiU  not  enable  then  lo 
contend  auooeaafully  against  their  Continental  oon* 
petitora.  On  education  will  depend  our  natiooal 
aafety  and  our  national  power.*  These  words  wen 
more  true  to-day  than  ever,  when  ^reat  atteatioa 
waa  being  paid  to  technical  education  in  Fraaee 
and  Germany.  By  inoreaaed  technical  knowledge 
the  Continent  vraa  tcying  to  comp^  with  ua  in  tho 
markeka  of  the  vrorid,  and  it  behoved  this  county 
not  to  let  her  neighboura  get  aheed  of  her  in  tha 
reapeot."  Can  Mr.  Fenwiok  show  a  dozen  car- 
penters, or  amitha,  or  weavera,  or  fitters  on  the 
Continent  who  can  do  more  or  better  work  than  a 
dozen  Engliahmen,  or  aa  much?  It  ia  gather  the 
mastera  and  managen  who  need  the  education,  thaa 
the  workmen.  The  t^K*>"'^*'  teacher  baa  mochto 
learn  from  the  workman. — The  Enginetr^ 

Fanoreatlo  Joioe.— No  exact  analyeia  of  tte 
pancreatio  juice  in  tba  healthy  human  aabjes 
having  been  publiabed,  advantage  baa  beentakea 
by  Dr.  Zavadakiof  a  oaaa  lecenUy  operated  oaia 
Waraaw  to  obtain  auch  an  analyaia.  The  patioa 
waa  a  young  woman  with  a  cyatio  tumour  of  tha 
panoreaa.  Thia  tumonr  waa  removed  by  Fkoft 
Koainaky  by  meema  of  the  thermo-cautecy.  Ob 
the  aeventh  day  the  tampon  which  had  been  Dad  n 
waa  taken  out,  and  a  drainage- tobe  inaeited.  At 
first  the  diaoharge  waa  purulent,  and  then  fora 
time  watery ;  but  aubaequently  it  oonsiated  of  the 
pancreatic  juice  alone.  Before  the  wound  healed, 
which  it  did  in  »bout  aaven  weeka  after  the  opera- 
tion, the  secretion  of  twenty-four  hours  was  ou- 
lected  and  examined.  It  waa  a  aomewhat  tenacioiii, 
yellowiah,  turbid  liquid,  with  a  marked  alkahas 
reaction.  On  analyaia  it  gave— water,  86-405  per 
cent. ;  organic  oompounda,  13'2dl  per  oeat. ;  aiha- 
minoid bodiee,  9-205  per  cent;  extractive matten 
aoluble  in  aloohol,  eatimated  aa  nitrogen,  0*82/  per 
oent.  Salte:  carboaatea,chloridee,phoaphatBa,aDd 
sulphates  of  sodium,  potaaaiom,  catbiom,  and  iron, 
0-344  per  cent.  Ata  temperature  of  100"  Fahr.  the 
jaioe  actively  oonverted  starch  into  maltoss,  egg- 
albumen  into  peptone,  and  oUve-oil  into  aa  emol^ 
aion.  On  the  whole,  the  human  panoeaUc  jiues 
waa  found,  on  comparing  it  with  that  of  ocber 
aaimala,  to  reeemble  most  nearly  that  of  the  d^g, 
according  to  Schmidt'a  analyeia. 
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BBPLIES  TO   QUERIE3 

•,•  In  tMr  atuatri,  OnTttpombnU  an  ruptet- 

iMy  Ttqtitittd  te  taenlim,  in  lach  iiutana,  th*  litU 
uimlmitr  tf  tht  qarry  atitd. 

[75521.]— a-N.B.B.  I,cnM.— Tha  latart  tvpe 
if  ofnm  puHDget  engiixa  wotUiig  on  tbi>  Una 
in  taam  dwlgDed  by  Hr.  Muuon,  sad  emutiuDted 
IT  Mr.  8Cnlii«DMii,  undv  ths  rapacintendeaM  of 
Ir-JuiuaSU«]a,*iidiimilartoNo.  TT.  They  ware 
]«qiiind  to  ran  4,000  milw  withont  tbowiog  detect 
B  wotkaMmhip,  and  that  dlitance  wai  lu  eiarr 
■n  eompleted  wtiifaotorilr.    The  dimeiuioiia : 

" '  '  '"'ring  udtraOiDB  wheel!  en.  f 

laadiag  foor-Khealad  bogia  ^ 
iDdiam. ;  ioiidat^Iindan  IHin.  bj 

„ iMM,  l,ig3aq.ft.  (tubes  I,087«qft., 

tad  flreboz  lOeM^.tt);  grata  ana,  IBu.ft.    The 
boitet  i«  (ed  by  tiro  No.  8  Oradiui  and  Cnvao'a 
b^sdon,  and  (and  u  deliTered  in  froot   of  the 
liiTiiig  wheala  br  Qteaham'i  ttiT'H"y  appanb 
The  night  ot   out  •anna  in   workug  oidei 
42  torn;  diatribntad,   13   ton   2airt.  on  tnili 
•heali,    U   tons    lOaitt.  oo    driTinK  wheeli,   t. 
H  loiu  Soirt.   on  bogie   «h«eli.      The  tendei    .. 
Billed  on  eight  whsolg,  the  (our  leading  nheali 
btiag  connected  to    a  bogie  of  the  mma  lize  --  "-- 
aigine  bogie.    Tbe  tank  oanlae  3,000  gall<._.  ._ 
*atei,  and  about  3  tona  of  oool.     The  weight  of  the 
tndar  whan  loaded  it  30  ton*. 

Baltaraea,  B.W.  H.  W.  AaiuiBOira. 

(I&T50.};-TsHta  fiir  Tin.— Add  H,S  to  nlotion, 
nih  preapltate,  and  add  to  It  yellow  uninoniuiii 
nlphide:  Biter,  acidify  filtrate  with  HCI,  digest 
with  nlid  NajCO,  to  remave  arsenia  (olphide,  il 

S;  heat  reaidue  with  HCl,  dtp  in  eome  platinam 
with  piece  of  zino  on  it— tin  depoaita  oq  thii  in 
Koegr  form  ;  dinol«e  this  in  HCl.  Than  HgC), 
(manaty  perchloride)  gives  first  white,  then  bUck 
^TMipJtate.  Ammoaia  and  caiutio  toda  giye  white 
pH^iitatea  with  tin.  Stannoni  aalU  dinoli"  '- 
aetm  d(  KOH  ;  itannio  ulta  in  ezceu  of  e 
naganL  Stannona  vlti  diaolre  in  yellow  a 
tol^ude,  not  in  ooloorleai,  Quantilalivt.—Tndpi- 
ttle  lioai  aolntion  with  H,N  (it  etannani,  (  ' 
with  cUorioa,  or  with  HCl  and  KCIO,). 
gllatioooa  precipitate  i>  diiwolTed  in  HCl  Ue  little 
upoaible),  heatadwithoouo.  aolBtiou  of  Qlanbei-'a 
■It,  and  uie  hydioiids  ig  precipitated  ai  before, 
bat  not  gelatiiiaiu.  Wuh,  and  eatimate.  Slrtjiath 
</&/ii(i«u.— Ammoniunnnlphido.  Saturate  H.N 
•ith  H,S,  then  add  eqoal  ^oik  H.N  (thii  loon 
tun  yeiiow].  HCl,  1  add  3  water.  H.N,  dilute 
■S80  with  i  parte  water.  HgCL,  3-5  grain*  in  about 
lOOcc  of  watw.  Obex. 

[TSTBT.J— Ourvea.— For  36in.,  down  +  13.  ai 
+  17;  Fhnt~14'S,  and  0  or  flat.  They  ihould 
not  t«  gtoond  leal  Uiau  fiOin.,  for  which  yon  might 
try:  Crown  >  18  and  +  24  ;  Flint,  20  and  0.  Or, 
to  do  with  three  monlda:  Crown,  both  lidea, -h  20- ~ 
Flint- 18  and  +  140. 
Fnlham.  J.  M. 

[75835. j—KnquT  Battary.—Perhap*  it  may 
Bttint  your  readera  to  know  that  great  ' 
Moti  baya  lately  been  made  in  theaa 
wUcb  oao  ba  naad  tor  aro  or  incandsacent  lighting 
m  motiTa  power.  The  light,  when  requiied,  can 
ba  rtgalated  ai  eaaily  ■■  gas  or  oil.  There  u  no 
tronble  ol  ■'"*'g""*'^"g  the  xincs,  which  ii  a  great 
•dyaiitage.  Tha  lampa  have  bean  owd  with  graat 
■owcM  fai  thii  town,  including  the  warki  of  ths 
Boaid  of  Health  and  Bifia  Camp.  Sea  advutiM- 
■uBt-  E.  B.  Hazs,  A.I.E.B., 

Secretary,  Sherborne  Eleotiic  Inatallation . 
r7i868,]-Oheok  -  T»lve.  —Thii  dieak-yalTe 
Mug  below  the  Isvel  ol  the  eoals  in  a  flrsboi  14in. 
iVh,  ia  jnit  ai  wsU  i^aeed  bj  it  ean  be.r  Thoae  who 
Wd  the  quariit  it  wa«  too  near  the  flie  lor  ntety 
mihlhays  told  hlo  where  to  plaoa  It;  but  perhaps 
Ome  1*  aoMe  othn  raaaoo  not  stated  in  the  qusry. 
A*  a  rule  the  "feed"  ifaoald  enter  a  boiler  a  few 
ndu*  below  the  watwleyal,  but  should  ba  lupt 
oiarof  aoytubejuncdDaa.  L.  M. 

[7*B7l.]-DlTiiion  Plnt«.— The  racont  lettera 
<a  the  lodsi  Plata  will  assist  thii  qneiiit ;  but  it 
'  *n]d  perhaps  be  better  for  him  to  proeuie  a 
wndon  plate  from  the  maken.  It  would,  how- 
**"  *~  'utereatiDg  to  hear  tha  opluiona  of  readers 
utter,  ai  "division"  !i  an  important 
— .  —  cutting  watch  and  clock  wheels. 

T.  L. 
[7M77.]— Bicycle  FittiBK.-I  say  ditto  to  the 
"psit  of  "Biko."  An  aitide  or  two  on  the 
■nngup  of  tneyda  parta  woold,  I  think,  ba  nieful 
»  many  readers  who  haye  a  workthop  or  a  te«  tools. 
B.  8. 
il  ao  UTSDged 

..  ...  u....^  ...^^Au  tt^Bm  >oOTe  the  betid, 

^^-Jght  to  discharge  completely  until  air  enten 
"ifcotterlimb;  but  ai  soon  as  that  takes  place 
"water left  in  the  shorter  limb  wiU  flow  back. 
N.B. 
[7SW1,]— ladinrabbor    Cement.  —  I*  tfal*  • 


what  il  itf 

The  query  should  be  put  to  ths  editor  of  tha  work 
referred  to,  or  ths  quarist  should  look  up  his  back 
ilumai  for  a  recipe  that  will  suit  him.  E.  H. 
[76D03.1— Isenndeaoant  Oaa  -  Iilthta.- Ths 
querist  asks  tor  parsonal  eiperisaoe,  whioh  I  can- 
not give ;  but  the  following  may  be  un^ul,  a*  it  ii  a 
Isctuie  (or  the  suhetanoe  of  one]  giyan  by  Mr. 
Moeller,  who  referred  to  the  derioes  ot  Dr.  Auar, 
who,  some  years  ago,  made  srooDium  and  lan- 
thaaam  hii  niecial  itudiea,  and  ha  soon  found  out 
that  the  heat-raaiiting  prcmrty  ot  theaa  earths  was 
enormous ;  and  he  worked  out  ■  combination  by 
whioh  aeyeml  ot  them  n»d  In  a  hood  ot  cotton  pro* 
dnead,  with  amaall  Booien  flame,  a  brilliant  llight. 
It  waa  in  this  form  that  the  iniiandeaoaut  light  was 
introduoad  into  England.  Whan  Bnt  mpplying 
the  Eoglisb  pobUo  with  a  mantle  or  hood,  the 
mantle  was  saturated  with  a  fluid  mads  out  ot  the 
above- msoliooad  rare  earths  in  inoh  a  proportion 
that  these  mantles  gave  »  brilliant  white  light  for 
about  800  hours.  One  ot  tha  ohemicala  used  at  that 
time,  howerar,  could  only  be  obtained  in  yery  HDall 
luantitiea,  and  in  enpolying  lamp*  in  England  lor 
ibont  three  months,  I)r.  Auer  ran  out  completaly 
he  stock  ot  that  mataiial.  So  the  company  nad  to 
fall  back  upon  ■  eombinatiou  ot  rate  ear^  whicb 
would  gin  a  perfectly  good  light  tor  200  to300  hours : 
but  after  that  time  the  light  was  only  veiy  Uttl). 
better  than  that  given  by  anordinarv  argaod  Somw. 
It  has  since  beentoond  that  the  matala  required  are  ao 
plentiliil  that  any  amountoanbeobtBined.  Undarthe 

sure  advance  hai  been  made,  ••  may  bsjndged 
from  the  tact  that  tram  September  to  December 
last  year  nearly  20  000  lamps  were  sold.  Tha 
manQss  now  supplied  have  a  oapadty  ol  25  to  28 
candle  power,  and  they  would  bum  without  much 
decrease  in  Lght  for  about  800  bonra.  Mr.  HosUer 
thco  drew  attention  to  an  invention  by  Dr.  Auer, 
which  will  make  the  ayitam  one  of  the  most 
economical  and  efficient  amongst  the  yarioni  ways 
of  illumination.'   Dr.  Aoer  bai  snooeeded  in  finding 

a  rare  earth  whose  flie-resisf ' ' 

that  no  known  heating  agent 


that  work  well.  I  have  dengned  U 
heating,  and  to  ba  fillad  at  top  by  r 
and  muit  be  flrebtiek  for  inside. 


this  material,  in  connection  with  tbe  mantle,  pro- 
duoea  an  incMideeceaoe  that  is  abaolntely  startling. 
The  new  burner,  aeoording  to  Mr.  Uoallsr, 


with  the  mantle, 

, mg .  , 

I,  like  ths  old  Welsbach  burner,  .and  the 


candls-power  obtained  on  the  photometer  is  squal 
to  SO  candles  with  lln.  pressors.  The  mantle  that 
is  on  this  burner  wHl  give  this  light  tor  from  2,000 
to3,000honrs.  "Ihave,"  hesaid,  "compared  upto 
now  cur  light  only  as  ragards  illnmlnating  power. 
and  it  you  ooniider  the  coat  of  the  same  you  will 
find  that  though,  at  flrst,  the  expense 
up  our  lighteii  ociuiderubly  BMie  than,  ti 
Argand  or  Bray's  burners,  or  any  other  gaa-bnmere 
in  the  market,  yet  the  saving  of  gas  is  so  enormon* 
that  ths  flrst  ontl^  peyi  ilMU  in  »  rei;r  short 
time  indeed.  ...  U  the  hgfat  were  gtmerelly 
edoptod  to-day  all  over  England,  it  would  certainly 
mean  an  enormous  taUing-MS  in  the  nvenues  ot  the 
gas  companiss ;  but  tbislear  i«  grouudlesa,  because 
the  demand  for  light  would  increase,  and  tor  this 
naaoo  gas  companies  would  ultimately  be  the 
gainers."  On  tbe  other  band,  there  it  at  the  present 
moment  a  verf  strong  feeling  among  all  those  who 
are  acqn^ted  with  its  oapaulities  to  introdnoe  tbe 
■o-oalled  watar-gaa.  Up  to  the  praeent  moment 
water-gas  tiu   not   been   snecessfolly  worked  in 

England,  f ^  -'  "- ' '■"—'-  -•■'-•- 

liave  occtt. ." B— 

ultimately  toroa  gaa  companies  to  lupplT  the  pnblio 
at  a  cheaper  rate,  and  ae  only  way  of  doing  this  is 
by  intiodiicing  water-gas.  M.  H. 

[7S00T.I-Sunp  OellBT.— It  this  oellat  oannot 
be  drained  proper^,  the  best  thing  wQl  be  to  have 
it  thickly  covuad  iritb  concrete  or  aaphalte.  From 
the  deeoription  it  appears  that  the  house  must  be  in 
a  very  damp  poeition,and  is  obviously  not  exactly  a 
healthy  dwelling.  Faihaiie  it  would  be  the  bast 
plan  to  have  it  well  drained,  so  as  to  carry  the  water 


_  _  wiUhe 
enough.  Lord 
Qrimthorpe'i  gravity  aecauemanta  are,  therefore, 
unsuitable  tor  light  pendulorai,  and  I  would 
advise  yon  to  make  ths  pandnlmn  401b. 
have  had  some  eipariance  in  making  i  , 

meets,  and  if  you  meet  with  any  mora  difflcultiai, 
write  again,  and  I  will  endeavonr  to  asnit  yon. 
O.  T.  C. 
[759i3.]-Brick.— I  don't  think  it  would  bo 
Buperior  to  pttg.miU.  Bnt  how  do  yon  get  alay 
watered  without  miierf  I  have  teen  DO  machlnt 
without  mixer,  to  work  clay  direct  from  pit. 


wDlexplain  Itsdf.  Heat,  after  leaving  Are,  goestn 
a  vent  to  top  ot  kiln,  paieee  down  through  stuff  that 
fe  to  be  bomed  (ONd,  I  should  sy}  out  at  botton 


ot  kUn  into  Sue  that  leads  tc 
at  bottom  of  fcllnZin.  by 
bottom  of  chifliney.  tsiam. 

Bltlpae.  —  When  the   mathematloal 
textbooks)  diBgree,  how  ia  tbe 
inic  to  decide  F      Three  lormule 
this  problem,  each  of  which  dillen 


176028.1  — M 
"  doctors  *'   (i.e 


4  24 


EN0LI8H  UEOHANIO  AND  WOBLD  OF  SOIENOB:    No.  1397. 


Jak.  1,  1892. 


two  opponte  extreme  oaaei,  and  aee  how  the^  agne 
witti  JOiown  faots.  Therefore  (not  repeatmg  the 
fonxralflB)  take  a  and  b  aa  major  and  minor  axes,  and 
P  IB  poimeteri  as  one  extreme ;  let  a  »  b,  which 
givei  a  drole.  Then  all  the  f ormolaa  are  correct,  for 
tiiey  all  give  P  ••  a  ;r.  Bat  now  take  the  other 
extreme,  and  let  b  be  infinitely  small ;  in  this  case 
P  is  obTJonsIy  2  a.  Now,  none  oi  the  three  formulas 

giye  this  result,  for  the  first  gives  ^ .  ir,  the  second 


-=r  .  w,  or 


1/2 


•.  tt;  and  the  third /"l  + -At 
1-414  V*      V» 


) 


ir, 


or 


1-66 
2a-   . 


x;    which   last  is  the  nearest,   hence 


w.     To  try  it  mechanically  I  de- 


1-6708 

Miibed  an  eUipse  as  accurately^  as  possible  by  scale 
and  compass  to  '*  Vector's  "  ffiven  dimensions,  and 
then  measured  the  perimeter  oy  a  peri-ambulator, 
the  mean  of  four  trials  (differing  only  in  the 
^lecimals)  gave  a  mean  of  27 '8,  which  agrees  with 
**  W,  S.,*'  out  not  to  four  places  of  decs.  Perhaps 
'*F.B.A.S.,"  or  some  other  of  our  astronomical 
friendi  will  give  us  a  solution,  since  the  elltptical 
orbits  of  comets  and  planets  are  most  accurately 
deteimined  by  them.  F.  G.  Ll. 

[76028.1— Blllpse.~The  following  gives  the 
length  of  an  elliptic  quadrant  (see  Todhunter*s 
"  Integrai  Calculus  "),  vis.  :— 


4( 


•/ 


IT 

2 


V'l  —  tf»8m.*^  .  dp 


•  f     |l-J^sin.«p-^-ilif<8in.*^ 


1.1.3 
2.4.6 


^  sin.*  p  —  &c.  \   d  p 


) 


=  6.    *=2i.    tf  =    / 1  -  ^  =  -9091  nearly 

==  exoentricity. 


2 


If  fi  be  even   /      sin."  p  .dp 

•     ^  (>a~lHf*-3)f»-5>....l     TT 
"       n      (»-2;Cn-4;....2*  2 

r  1     ft* 

Periphery  of  eUipse  =  4x6x  tt  {-  —  — 


01600  -  -00561 
•00044  -  -0002 


=  24  X  3-14169  [5  -  -10330   -  • 

-  -00249  -  -00129  -  -00073  - 

-  -0001  -  &c,] 

The  last  two  terms  are  not  calculated  results. 
Feriphery  of  ellipse  s=s  27'8in.  This  is  exact  to  one 
place  of  aedmals.  By  continuing  the  process, 
which  is  laborious,  and  by  being  more  exact  with 
the  decimals,  the  length  can  be  found  true  to  four 
or  to  any  desired  number  of  places  of  decimals. 
13ie  numerical  yalue  of  the  periphery  cannot  be 
stated  exactly.  The  method  is  true  for  all  values 
oi  0,  If  0  be  a  maximum,  its  value  is  unity ;  and 
if  a  minimum,  zero.  In  the  latter  case  the  length 
from  (1)  ==  4  X  6  X  TT  X  I  »  12  IT.  In  the 
former  case  the  length  from  (1)  bs  4  x   6  x  t 

I  ^  -  g  -  jIg  -   &o. } »  which,   by  continuing 

the  series,  will  be  found  to  approximate  to  twice 
the  length  of  the  major  axis.    It  is  evident,  by  the 

aid  of  letter  33012,  that  the  series  |1  -  i  -  -|^ 

V  2        o        12o 

—  &0.  i  =  i.  J.  H.  Teuboott. 

)  IT 

[76062.]— PraJeotilea.— The  ball  in  the  cannon's 
mouth  has  a  velocity  of  1,618ft.  per  second  east- 
wards. Therefore,  if  it  is  to  travel  vertically  up« 
wards,  the  cannon  must  be  pointed  ne&rly  46° 
westwards  of  the  vertical  line  (the  velocity  of  pro- 
jection being  2,000ft.  per  second).  In  this  case, 
however,  the  ball  will  never  leave  the  vertical, 
whilst  thp  cannon  will  travel  eastwards  of  it.  But 
if  the  cannon  be  pointed  verticalljr  upwards,  the 
bell  wiU  describe  a  parabola  (gravity  being  sup- 
posed to  act  parallel  to  the  original  vertical 
throqghout),  ana  the  ball  will  fall  to  the  east  of  the 
cannon.  W&AzroLBB. 

[76102.1— Paraffin  OU.— The  <<  flashing  point'* 
of  oil  is  tnat  temperature  at  which  it  is  capable  of 
emitting  into  the  atmosphere  a  vapour  in  such  pro- 
portion as  to  .  constitute  an  explosive  mixture, 
which,  having  exnloded,  would  be  exhausted.  The 
"  burning  point  **  is  that  at  which  the  flame  will 
remain  on  the  surface  of  the  oil  itself,  which  con- 
tinues steadily  to  bum.  If  the  temperatures  you 
mention  refer  to  Fahrenheit's  scale,  as  I  suppose  they 
do,  the  oil  answering  to  them  would  be  unsiafe. 

JL*  £d.  B. 

[76106.]  —  Siphon. — Although  working  many 
large  siphons  myhelf,  hundreds  of  yards  in  length,  I 
tare  never  gone  in  for  a  3in.  diam.  pipe ;  but  I 


believe  there  it  no  limit  to  size  if  you  have  a  fair 
fall  at  your  outlet.  If  your  pipe  be  sound  right 
through,  and  the  water  on  leaving  the  pipe  falls 
perpendicularly— i.e. ,  the  pipe  outlet  to  deliver  a 
full- size  stream— the  higher  the  bead  the  quicker 
the  flow.  Wic.  HoBXBK. 

[76106.1  —  Siphon.  —  There  ii  a  relationahip 
between  uie  diameter  of  a  siphon  and  the  relative 
length  of  the  two  limbs.  The  greater  the  difference 
between  their  lengths  the  larger  may  the  bore  of 
the  siphon  be.  The  question,  I  should  think,  is 
one  of  velocity,  which  increases  directly  as  this 
difference.  I  will  endeavour  to  explain  the  matter 
familiarly.  The  water  in  the  long  limb,  by  its 
weight,  has  a  tendency  to  produce  a  vacuum  at  the 
bend  of  the  siphon,  which,  when  the  siphon  is 
working  satisfactorily,  is  filled  by  the  water  rising 
in  the  shorter  limb ;  but  suppose  the  bore  to  be  of 
such  magnitude  that  air-bubbles  can  make  their 
way  up  the  limb  with  sufKcient  velodtr  to  antioi- 
pAte  the  water  rising  in  the  shorter  limb,  then  the 
siphon  will  rapidly  dtacharee  itself  from  both  limbs. 
Kow,  if  the  water  traTelled  with  sufficient  velodty. 
such  an  inrush  of  sir  would  be  prevented.  That 
the  bore  of  the  tube  affects  the  tendency  to  an 
inrush  of  air  is  obvious,  from  the  fact  that  in  a 
smaU  tube  filled  with  water  air  would  rise  very 
slowly,  and  if  still  smaller,  not  at  all.  You  do  not 
state  the  length  of  your  ^tn.  pipe ;  but  plainly  it  is 
not  suffident  to  give  such  a  Telodty  as  to  keep  the 
atmospheric  pressure  at  ba^.  Make  it  longer,  and 
you  will  get  sufficient  Telocity,  or  smaller,  ibid  ^nder 
the  given  circumstances  a  sufficient  obstacle  will  be 
presented  to  the  air  and  water  pasring  each  other  in 
the  pipe,  and  the  air  will  be  carried  out  of  tilie  pipe 
before  it  has  time  to  reach  the  head  of  the  siphon. 

A.  £.  B. 

[76106.]— Problem.— The  equation,  worked  out, 
would  be  as  follows  :— 


a* 


m   a' 


I* -a* 
27,000 


=  a 


X 

a'  m 


29,791  -*  27,000 
,  27,000 
2,791 
27.000 
2,7yi 
2,791  ^ 


27,000 
Which  would  be  the  required  answer. 


Halite. 


[76109.]— Steam.-Panip.—Asbeato8  packing  is 
the  best  to  use  with  hot  water.  Haute. 

[76109.]  — Steam- Pomp. —To  remedy  glands 
leaking,  tr^^  Wilcox's  patent  cork-core  packing. 
Have  tried  it,  and  find  it  superior  to  any  I  have 
used.    Their  place  is  in  Southwark-street. 

J.  Bush. 

176112.]— Organ.— In  reply  to  this  query,  I 
inclose  a  rough  sketch  of  a  plan  I  intend  to  adopt 


/ 


^-^^a^     /t 


/ 


z^ce^' 


y        (T^VK.-! 


t 
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to    play  a  set  of  steel  bars  from  the  keys  of  an 
organ.    The  bars  are  hunff  as  and  where  required, 


and  in  front  of  each  is  placed  a  «8Si|gle-B&oke" 
electric  bell  (gong  removed)  in  such  a  Xr^anner  aa  to 
strike  the  bar  instead  of  a  gong.  The  win  from 
one  terminal  is  carried  to  one  pole  of  %  battery 
(placed  where  convenient),  and  the  wire  from  the 


other  IB  carried  to  a  metal  stud  fastened  undsr  tha 
key  corresponding  to  the  note  of  the  bar.  Uodar 
the  keys  (as  near  the  front  as  possible)  ii  flxsd  t 
copper  rod  or  wire,  in  such  a  position  that  whsa  a 
note  is  pressed  down  the  metal  stud  will  make  ooo- 
tact  with  the  rod,  and  the  bell  oorrespondmg  ta 
that  note  wiU  strUte  its  bar.  The  copper  rod  ii  oo&. 
nectod  to  the  other  pole  of  the  oattery.  mis 
'* carillon"  may  be  put  into  action  either  by  aa 
electric  switch,  or  the  copper  bar  may  be  mads 
movable.  Perhaps  the  sketch  vrill  help  toaaksit 
clear.  The  bars  may  be  obtained,  rcadv  taoadL 
from  Measrs.  Gray  and  Davison,  of  Lonooo,  m 
the  bells  are  the  ordinary  Edison  "sin^Mfeoks" 
type.  T.  fi. 

[76112.]— Organ.— I  thtnk  in  one  or  two  bad 
numbers  there  are  devicee  by  which  beDa  or 
"tunioff- forks"  were  attached  to  A.O.  aelioQi- 
one,  I  &nk,  worked  out  for  the  lato  Mr.  Qowsrbf 
the  lato  Mr.  M.  J.  Matthews,  in  which  theaaim 
was  electric.  I  do  not  think  the  idea  worth  adapt- 
ing in  any  American  organ ;  but  the  action  caa  la 
aeen  to  perf eotion  in  one  of  the  instruments  mada 
by  Imhof  and  Mukle,  of  Oxford-street,  who  take  tfaa 
lead  in  thia  branch  of  work.  Oboaxoi. 

[76110.1— Sleotrlo  lighting.- You  wooldn- 
ouire  a  30- light  dynamo  and  2H.P.  gss-engiiia. 
Coat  of  dynamo  about  £25  to  £30,  aooordingto 
workmanahip;  engine,  about  £100.  ProbaUsaoit 
of  complete  installation  about  £160. 

P.  C.  Aiuop. 


[76116.1 --Oarbon  Filamenta  of 
Under  the  rapid  molecular  motion  set  up  in  the  maa 
of  the  carbon  filament  during  the  paamge  of  fha 
current,  the  carbon  gradually  disintegratfls,tiidii 
carried  in  the  form  of  an  impalpable  powder  to  tie 
inner  surface  of  the  glass,  which  after  aoms  tiiM 
becomes  so  obscured  as  to  prevent,  or  afaaost  pa* 
vent,  the  passage  of  light.  This  effect  is  spsdallf 
noticeable  if  the  lamps  are  "  fonsed  "— ii^  srt,  if  tiis 
current  forced  through  them  im  maXiet  than  tkef 
are  constructed  to  carry.    I  inoiose  sketch  of  aa 
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incandescent  lamp,  in  which  (irepreeentsthshoDov 
glass  bulb  from  which  the  air  has  been  ezhaoitad 
at  the  point  e  which  is  then  sealed  ;  a«  "n^ 
platinum  wires  terminating  outaide  the  bulb  in 
loops,  and  connected  at  3  ^  trf  means  of  a  earbooa* 
ceous  cement  to  the  carbon  filament  c. 

S.  Bonoss. 

[76116.]— Carbon.— The  carbons  in  ths  laaji 
last  from  500  to  6,000  hours,  according  to  how  tba 
lamps  are  treated.  Almost  everything  de^of  « 
this.  See  the  articles  "Practical  E(eotno-Lubt 
Pitting,"  where  you  will  find  illustrations  and  da* 
acriptions  of  the  lampe.  P.  C.  AiiaoP. 

[76116.]— Carbon.— Yes,  it  is  t™^J^ 
carbon  filaments  break  down  after  a  oertaa  uaj. 
The  life  generally  of  an  incandescent  lamp  la  l,ow 
hours:  but  this  is  sometimes  exoseded.  On  »• 
contrary,  some  last  but  400  or  500  hours;  otheta 
have  been  known  to  go  after  a  few  homrrm 
The  longevity  of  a  lamp  dependsto  agrsatsHani 
on  the  way  it  is  treated ;  sudden  ruahea  of  cumw 
proving  viy  fatal.  If  "  W.  B.  S."  will  wnto  ma, 
I  ahalf  be  pleased  to  send  him  aketchsa  latba 
various  stoges  of  incandescent-lamp  munuaew. 
The  subject  being  so  well  known,  would  probawy 
be  of  littie  interest  to  the  majority  of  readsn. 

St.  Paul's-road,  Southsea.  P.  Abkzv. 

[76118.]— Aocnmulator.— Since  tt«^**^^f 
an  accumulator,  no  matter  what  aiae,  la  ?  toi^ 
6-volt  battery  would  be  out  of  the  ojdmaiy-^ 
fact,  it  could  not  be  constructed  to  p«»*'Sr 
exactiy  6.  But  you  can  probably  meat  jwjxi 
culty  by  placing  a  reaiatanoe  in  drcoit    in»  «»■ 
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soidecnMe  the  Tolts^,  but  the  current  in  am- 
pirMv  and  this  for  behting  lamps  will  answer 
naarly  aa  well.  From  Uiia  yon  will  tee  it  is  impoa- 
■ble  to  innteaie  the  Toltage  hj  reducing  the  current 
in  ampeiea,  or  Tioe  fenft,  for  the  Toltage  remaioB 
QODitattty  no  matter  what  the  enxrent  flowing 
Biajbe. 
Sonthiea.  F.  Askew. 

rr(U24.>— Fliotography.—Here  ia  a  formula  for 
ftpttokmoDB  developer,  audi  as  ia  used  for  Marion's 
ij  platea,  &o. :— Hjdtokinone  solution :  hydro- 
kinODe,  40n-. ;  sodium  sulphite  (pure),  120gr. ; 
polasiinm  orom.,  5ffr. ;  dtrio  add,  ogr. ;  water  to 
makeup  to  lOoa.  Alkali  aolutaon :  potas.  hydrate 
(pore),  80gr. ;  water  to  make  up  to  lOoz.  £qual 
paita  of  the  hydroldnone  and  alkali  solution  to  be 
Bixad  together  at  time  of  using.  Fixing  bath.  Mb. 
of  hypo,  to  1  quart  of  watv,  and  plates  should  be 
left  m  twioe  aa  long  aa  it  takea  to  nz  them  visibly. 


[76133.]— To  If  r.  AUaop  or  Others.— It  ia 
immaterial  whieh  way^  the  bobbin  is  connected  to 
the  line  wirea,  or  which  pole  ia  used.  Wind  the 
bobbin  with  No.  40  B.W.G.  double  si|k-coTered 
friietoaresiataaoe  of  80  ohma,  a  little  under  ^oz. 
Seenybooky  "  Telephonea :  their  Construction  and 
ItMng,"  lor  aoale  drawings  of  the  recdvera. 

F.  C.  AuAOP. 

[76184.]— Xagneto  Bella*— To  Ifx.  Boiroins, 
Hi,  AuflOF.  ASD  Otbebs.— The  armature  of  the 
gsBerator  will  alwayaremain  with  ita  iron  core  from 
pols  to  pole  when  released.  Perhaps  yon  mistake 
this  for  aticking.  See  *<  Electrio-BeU  Ck>nstruotion," 
where  you  wul  find  detailed  drawinga  of  the 
magneto  generator  and  bell.  F.  C.  AixsoF. 

[76134.]— Kagneto  Bella.— The  core  of  the  coil 
to  which  the  armature  of  your  bell  sticka  is  harder 
tiiaa  the  other,  and  consequently  retains  some  of 
the  magaetiam  imparted  to  it  when  the  current 
pssass  through  the  coils.  A  simple  method  of 
lediiying  ia  to  gom  a  small  piece  of  paper  to  the 
end  of  the  core  between  it  and  the  armature.  By 
rtgnlating  the  thickness  of  the  paper,  you  can  make 
your  bdl  ring  perfectly  well,  and  keep  good  for 
asreral  months.  J.  Maoen  Bsbscet. 

[76136.]— One-inch  Spark  OoU.— *<  Induction  " 
does  not  seem  to  have  insulated  his  primary  and 
noonduT  from  each  other ;  if  so,  the  latter  sparks 
mto  the  former,  and  the  coil  is  committing  suicide. 
Hii  primary  anould  have  been  placed  in  dther  a 
tabe  of  ebonite  |in.  thick,  or  one  of  brown  paper 
iin.  thick,  well  aoaked  and  surfaced  with  panmn ; 
sod  the  secondary  wound  oyer  that.  His  large 
bresk  spark  appears  to  show  his  condenser  is  not 
laige  enough,  and  yet  ita  given  sise  should  be  suffi- 
cisnt.  I  have  never  tried  rice-paper  aa  an  insu- 
lator myself,  ao  cannot  speak  as  to  its  fitness  for  the 
pnipose.  Either  over  or  under  insulation  will 
ihorten  theaecondary  spark;  the  former  by  re- 
ffloviog  the  aecondary  too  far  from  the  primary  for 
loll  imiuctive  eilect,  the  latter  by  permitting  the 
layers  of  secx>ndary  to  spark  into  one  another.  A 
mak  should  have  a  gooa  lump  of  iron  (not  a  mere 
metal  wafer)  for  a  head,  and  its  diameter  should 
oorremond  with  that  of  the  oore ;  its  steel  spring 
Mhonld  be  stiff  enough  to  keep  contact  with  the 
Mzesr-poiDt  until  the  core  is  fully  magnetised ;  and 
it  should  fiy  hack  suddenly  from  the  core  on  the 
magnetism  ceasing.  For  my  own  part,  I  should 
have  employed  two  (or  three)  rows  of  No.  16, 
instead  of  four  of  No.  18,  for  primary. 

B.  Hascoxtst. 

[76137.]— Stamping  ZiOtters  on  Wood.— 
lirgB  boz-ends  are  branded  in  a  machine  like  a 
lorew-copying  press,  the  brand -plate  being  heated 
^om  bdow  ty  gas,  or  otherwise ;  the  wood  is 

Slaoed  on  brand,  and  the  npper  plate  screwed 
own.    For  small  artides,  a  small  screw- copying 
Cor  a  lever  embossing  press  could  be  fitted  with 
d  end  heating  arrangement. 

Chas.  B.  Haxl. 

[76141.] — Deafheaa.— Befer  to  my  recent  replies 

to  "Troubled  Throat,"  and  to  ''Noises  in  the 

Head  ** ;  both  relate  to  present  query.    The  aural 

specialist  at  the  London  Homceapatbic  Hospital  is 

now  sngaged  in  the  good  work  of  hunting  up  old 

medical  records  (up  to,  say,  2,000  years  ago)  of 

vlant-lore,  aa  to  their  action  curative  on  the  human 

hody,  (Calendula  being  one  which  he  is  now  using 

often  eoratively  in  aural  diseases,  aa  described  in 

recent  numbers  of  the  J7(0maM>;>a^Ai<;  IForld,  Acting 

on  his  initiative,  I  am  putting  Calendula  on  its  trial. 

I  find  it  possessed  of  very  great  power,  medicinally, 

on  vatioua  organs  and  spheres,  and  of  a  wide  range 

as  to  effects  in  degree.    The  time  will  come  when, 

in  the  immediate  future,    the    (newly- fledged) 

young  doctors  of  the  day  will  regard,  with  equally 

contemptuous  scorn,  the  gross  dragging  of  1892,  as 

do  the  present  noviciates  the  blood- and- thunder  and 

porgative  teatment  of  their  predecessors  of   the 

prftrious  eentury.    I  have  reason  to  conclude  that, 

Applied  to  the  nostrils  in  1-drop  doses  of  a  dilute 

lona  of  the  tincture  made  from  the  green  plant  in 

Rich  a  manner  as  to  admit  of  the  tincture  flowing 

down  that  passage  (naso- pharyngeal)  between  the 

noae  and  tliroat,  and  thus  coining  in  contact  with 


origin  and  complication.       Ltdhxt  Dibpsztoeb. 

[76141.]— Deafheaa.— HaTinff  suffered  much 
with  my  ears  during  my  younger  oays,  I  sympathise 
with  "  One  Almost  Despairing.*'  It  is  about  fifteen 

fears  ago  since,  by  the  recommendation  of  a  friend, 
aonght  for,  and  obtained,  a  letter  to  attend  the 
ITniversitj  College  Hosmtal,  before  a  Dr.  Barker. 
I  think  hia  name  was.  There  they  have  a  special 
department  for  treatment  of  ear  diseases,  and  I 
should  strongly  recommend  him  to  endeavour  to 
get  advice  there,  aa  I  believe  I  derived  much  benefit 
Srom  their  treatment.  The  advioe  I  there  received, 
ao  far  aa  I  can  remember  it,  was  (1)  do  not  wear 
pluga  of  wool  in  your  eara ;  (2)  if  your  ears  die- 
chaxge,  wipe  them  out  with  cotton  wool :  this  ia 
done  by  taking  a  smaU  pledget  of  cotton  wool,  and 
holding  it  between  the  finger  and  thumb ;  now  take 
a  smaU  piece  of  wood  (I  generally  used  a  match), 
and,  purang  it  into  the  wool,  turn  it  round  (thia 
will  give  a  kind  of  little  elongated  cap  to  the  match) ; 
insen  into  the  ear  gently,  and  turn  it  round,  but 
atop  directly  it  begins  to  hurt  you.  Thia  cleaning- 
out  I  found  of  the  greatest  benefit,  for  the  discharge 
drying  inside  the  ear  ia  often  alone  the  cause  of 
deafnesa.  I  also  had  to  qrringe  m]r  ears  with  an 
injection  supplied  at  the  hospital,  with  a  particular 
form  of  syrmge  which  prevented  the  liquid  from 
eecaping,  and  compelled  it  to  escape  through  the 
noetrila:  but  thia  kind  of  thing,  of  oonrseL  you 
would  not  venture  upon,  except  under  the  highest 
supervision.  Syriagug  with  warm  aoap-suas  ia 
good.  And  finally,  especially  in  your  case,  do  not 
*«  tey  "  your  nervous  system.  A.  B.  B. 

[76142.]  —  Hydrometer. — Specific  gravity  by 
immersed  volume  is  the  same  in  all  three  oaaes. 
LetytViY,  be  the  volumes  immersed  in  water, 
•95  Uquid,  -9  liquid.    Then 

1  X  Vo--95  X  V,  »-9  X  V,; 
Bequired  length :  6in.«  V,  -  V,  :  V,  -  Vo ; 

-  -9  :  19 
.-.  Bequired  length  »  f  ^in.  «  2^in. 

A.  A.  B. 

[76142.]— Hydrometer.— 

Let  unit  of  vol.  b  1  division  of  stem. 
„   j;  B  vol.  of  hydrometer  to  zero  mark. 

.'.  when  instrument  sinks  to  Gth  division, 
weight  of  hydrometer  «  (x  -f  6)  x  '9,  and 
„     „    •       „  -  (r  +  0)  X  1  (in  water). 

.'.  -9  X  -f-  4-6  -  ar.     .*.  x  -  45. 

Then  the  density  D,  corresponding  to  another  divi- 
sion y,  can  be  found  thus : — 

D  (x  +  y)  =  ar. 

.-.  -95  (45  -^  y)  ^  45. 

.'.  -96  X  46  ^  '95^  « 

.-.42  76  -f  -95  y  -45. 

.-.  -96 y  -  2-25. 


W  -  2A. 


45. 


Iota  Dasb. 


[76153.]— DiatUled  Water  for  Domeatlo  Uae. 
— AH  that  is  required.for  distilling  w&tor  u  a  vessel 
in  which  the  water  can  be  convert «:d  into  steam,  and 
a  coil  of  pipe  immersed  in  cold  ^ater,  in  which  the 
steam  ia  to  be  condensed.  That  may  be  of  glass, 
oompo,  or  tin-lined  pipe,  but  it  must  be  remem- 
bered that  pure  water  acts  on  most  substances,  and 
also  that  it  will  be  necessary  to  get  permi-Muxi  from 
the  Excise,  aa  anything  in  tiie  xhape  of  a  **  still*'  is 
looked  upon  with  much  suspicion,  and  f  bere  maybe 
some  "  inconvenience  "  in  that  direction.  An  ordi- 
nary glass  retort,  with  a  receiver,  will  produce 
enough  distilled  water  for  most  *'  domestic  "  pur- 
poses'. It  is  only  necessary  to  boil  the  water,  and 
condense  the  steam  that  comes  over. 

Nun.  Doiu 

[76156.]— ICotor  for  Boat.— To  Mb.  BorroinB.- 
For  your  purpose^  a  smsJl  double  horseshoe- 


type 
ook. 


motor,  such  aa  figured  and  deporibed  in  my  boo 
**  Electro-Motoxv'  at  p.  46,  j  16,  et  «/^.,  will  suit  you 
admirably.  This  weighs  about  lib.  when  finished, 
and  would  give  sufficient  power  to  drive  your  boat, 
if  supplied  with  current  from  three  chromic  add 
or  accumulator  cells.  Of  course,  if  your  boat  ia 
wide  in  the  beam,  and  ooold  carry  a  greater 
weight,  you  might  use  a  more  powerful  motor- 
say  a  Siemens,  or  a  drum-tjpe  motor,  with  arma- 
ture llin.  diam.  by  3in.  long.  This  would  take 
more  current— say  six  cells.  The  price  of  the  former 
motor  need  not  exceed  10a. ;  of  the  latter,  £1  10s. 
The  specific  gravity  of  the  fluid  in  an  accamulator 
should  not  be  allowed  to  fall  below  1130,  which 
should  rise  to  I '21  when  fully  chart{ed. 

S.  BOTTORIB. 

[76157.]— Barley  Bread.  —  In  several  of  the 
Welsh  counties,  owing  to  their  geological  forma- 
tion, much  of  the  soil  is  f«robibitory  ta  the  growth 
of  wheat,  so  that  previouj  to  the  repeal  of  the  Com 
Laws  and  to  the  extension  of  railways,  the  Welsh 
farm  class  generally  were  fed  upon  rye  bread  and 
upon  barley  bread,  madn  ui  a  mixture  of  rye, 
wheat,  and  barley  flour,  &c.    Ltttle  do  the  present 


future  lead,  in  re  British  Agriculture,  its  Shipping, 
and  its  Ohurch.  I  question  if  an  instance  can  now 
be  found  throughout  the  Principality  of  either 
barley  or  xre  bemg  used  aa  or  in  bread- making ; 
but  a  small  percentage  of  malt  ia  a  wholesome 
addition.  There  ia  a  sale  for  it  in  Clifton.  Bath, 
ftc;  Originally  it  was  the  subject  of  a  patent,  aa  to 
which  make  a  search  in  the  Patent  Office  Beoorda^ 
Ohanoery-lane,  London. 

Ths  Ltdnbt  Dxbfezibkb. 

[76158.1— Oiuna  Baoeding.— If  alum-water  la 
not  sufficiently  active,  get  a  pennyworth  of  tannio 
add,  and  rub  that  on  with  the  finger.  I  saw  putty- 
powder  recommended  recently  as  a  dentifnoe  for 
the  purpose,  butl  should  not  like  to  use  it,  and 
oertamly  should  not  recommend  it.  Oharooal- 
powder  would  probably  do  all  that  ia  required,  if 
the  **  constitution  "  is  kept  in  as  good  a  state  aa  ia 

S«sible.    Put  the  question  to  the  dental  editor  of 
e  Weekly  Times  and  Echo,  NuK.  Dob. 

[76160.]— OoiL— The  dimenaiona  given,  though 
rather  large  for  a  medical  coil,  wiD  give  good 
results  for  that  purpose  if  wound  with  suitable 
wire.  Owing  to  the  presence  of  the  sliding  baaa* 
tube  (for  graduating  the  strength  of  the  secondary 
currents),  there  ia  much  space  wasted  between  the 
core  and  the  primary,  and  thia  will  militate  againaft 
ita  performanoe  aa  a  sparking  oofl.  Besides,  fdr  a 
spark  ooQ  there  must  be  a  condenser,  which  you 
have  not  mentioned.  The  following  weighta  of 
wire  will  suit  the  dimenaiona  giTen  by  you :  Gheekt 
of  coil,  4in.  diam. ;  wire  for  primary,  two  layers 
No.  16d.o.c.,  well  paraffined;  secondary,  lib. 
No.  40  single  silk- covered,  built  up  in  six  equal 
aections  side  by  side,  well  msulated  layer  by  layev 
with  paraffined  bank-post  paper.  There  must  bis  a 
switcn  to  throw  the  afferent  sections  in  or  out  of 
seriee  with  eadx  other,  as  required.  The  condenser 
should  consist  of  100  sheets  of  tinfoil,  interleaved 
with  paraffined  paper.  Battery  power  required  for 
medical  purposes,  one  chromic  aqid  cell ;  for  experi- 
mental work,  anything  up  to  six  pint  chromic  cells. 

S.  BOITONB. 

[76161.]  —  Wimahurat  Machinea.— To  Mb. 
BoTTONB.— The  machine  described  in  my  book,  if 
well  made,  with  suitable  glass,  will  sive  sparka 
from  2in.  to  3in.  in  length,  accoraing  to  the  weather. 
The  machine  described  by  *'  J.  W."  (James  Wima- 
hurat himself)  is  perfect ;  but  it  is  an  alternating 
machine,  not  a  direct  current.  The  sectors  must 
not  be  stuck  on  both  sides  of  the  glass  plates ;  only 
on  the  outsides.  S.  Borroxnt. 

[76162.]— Pbonograph.— The  glass  diaphragm 
should  .be  fixed  to  tbe  under  side  of  the  speotaolo 
frame,  as  follows :— First  place  a  rubber  nng  (the 
size  of  the  glass)  on  the  holder;  next  put  the 
diaphragm  on.  and  then  another  rubber  ring ;  over 
that  a  brass  rmg,  and  damp  all  together  jiy  fbur 
screws  with  large  heads.  I  have  made  a  phono- 
graph vrith  the  glass  diaphagms  clamped  in  the 
way  described,  and  get  very  good  results.  Only 
one  glass  hae  ever  broken,  and  the  machine  has 
had  some  rather  severe  tests.       H.  O.  Suqostt. 

[76163.]  —  Kanoheater  Dynamo.— Such  a 
dynamo  driven  at  1,800  to  2,000  revs,  per  ininute, 
should  furnish  enough  current  to  light  eaailv  five 
lampa  of  48  to  50  volts,  taking  about  1  ampere  of 
current  each,  and  giving  16c.p.  Being  shunt-wound, 
there  would  be  no  danger  oz  injuring  the  armaturo 
by  shutting  off  the  lamps.  S.  Boitovb. 

[76167.1  —  li-  and  N.W.B.  "  Precedent »' 
Claaa.— The  dimensions  of  above  are  as  follows: 
Wheels,  diam.  of  driving,  6ft.  7iin. ;  diam.  of 
leading,  3it.  7iin. ;  wheel  base,  leading  to  driving,. 
7lt.  6in. ;  driving  to  trafliog,  8ft.  3in.— totals 
16ft.  Sin. ;  OTlindara,  17in.  diam.,  and  24in.  stroke ; 
boiler,  length  of,  9it.  lOin. ;  diam.  of,  4ft.  l^in. ; 
pressure    1401b.   per  square  inch;     thickness  of 

Slates,  IStn. :  No.  of  tubee,  198  of  Ijin.  diam. ; 
rebox,  length  (top),  4ft.  9^. ;  bottom,  4(t.  10|in. ;, 
breadth  (top),  3ft.  b\\n, ;  bottom,  3(t.  6ui. ;  height, 
dft.  9itn. ;  heating  aurfaoe,  tubes,  l,013sq.ft ;  fire- 
box, 89aq.ft.— total,  l,102sq.ft.  Total  weight  in 
working  order,  32  tone  19cwt. ;  traotive  force, 
87'81b.  The  firat  engine  built  of  thia  dass  waa 
2175,  **  Precedent,"  Bee.  1874,  and  the  laat  789, 
*' Breadalbane,"  Oct.  1882;  but  lately  Mr.  Webb 
haa  been  rebuilding  Bamsbottom'a  '*  Newton  *' 
olass,  and  assimilating  them  to   his  ** Precedent" 

§'pe.    I  trill  make    a     drawing    of    "Greater 
ritain,' '  and  forward.  North- Wbstxbn. 

[76170.]— Tinning  Copper  Utenalla.— Some 
years  ago  I  wrote  a  lengthy  article  on  this  subiect^ 
and  in  a  rather  recent  number  of  **E.  M." 
described  pewterer's  solder  (2  parts  pure  tin,  1  part 
lead)  as  the  only  wholesome  alloy  for  ooatin|^ 
copper  cooking- pots.  I  have  never  known  old  resi- 
dents in  India  to  suffer  by  metallic  poisoning,  and 
of  these  some  men  had  Men  50  or  GO  consecutive* 
years  in  India.  The  Anglo-Indian  of  experience 
overhauls  his  kitchen  arrangements  frequently,  and 
keeps  a  watchful  eye  on  the  solder.     Yery  hot  pro- 
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oesBM  of  natire  oookerj,  micli  aa  bikxDff  poultry 
and  game  over  a  oharooal  fire  in  the  tumal  aengehae 
(or  utentil  with  a  hemisplierical  bottom)  reeolt  in 
tho  ipeedy  diaeogagement  of  aoldar  globolat,  which 
fkn  10  the  bottom  of  the  grayy,  and  are  quite 
barmlan.  Beaidea  thia  daatmctiTe  operation,  the 
d^7  pombbuig  of  the  tinning  in  the  omde  natiTe 
WAY  with  sand  and  wood-aahea  abradea  the  aoft  alloy, 
ana  great  ia  the  waatefnl  loaa  thereby.  Worae  far 
ia  the  nae  of  Tegetable  acida  in  ourziea,  &o.,  if  the 
ntenaOa  be  badlT  deaned  and  put  away  for  a 
period ;  aoetate  ox  copper  being  the  poiaonona  pro- 
dnot  of  anoh  negUgenoe.  Por  the  aake  of  my  family 
I  inreated  in  a  atook  of  enamelled  aanoepana ;  bat 
owing  to  the  primitiTe  ignoranoe  of  piy  cook,  who 
oonatantlr  poured  eold  Uquida  Into  the  heated 
Taaaela,  the  enamel  waa  rapidly  b|^  and  annihflated, 
my  espenditare  being  fnirtleee,  to  I  waa  forced  back 
to  the  dd  ayatem.  There  are  beautifal  litUe  aauce- 
paoa  now  eold  in  England,  ailTer-lmed  by  eleetro- 
depoeltion ;  very  nice  for  the  nnieezy  or  apothe- 
eary*a  deoocttoaa,  but  beyond  the  reach  of  moat 
iadmduala.  Eoe. 

[76171.] -"^Aotro- motor  :  Bngliah  and 
American  Wire  O^xiffe. — The  gaugea  are  not 
the  aame.  No.  18  A.  ia  No.  19B.1^G.,  and  No.  16 
A.  ia  No.  18  B.W.G.  I  have  giyen  oomparatiTe 
tablaeof  the  wire  gaugea  on  seTcnil  ocoaaiona  in  the 
BirflEJts  MioRANXO.  8.  Borro^rB. 

[76172.]— Beoharffliiff  Pitkia  Iiamp.--To 
Mb.  Bottomb.— BCake  up  aone  freah  anlphurie  aei^, 
ctreogth  aulphurio  add  one  iiart,  water  Ato  parte. 
The  qiedfic  gra^it^  of  thia  mixture  ahonld  be  1*130. 
Charge  the  oella  with  thia,  and  plaoe  the  battery  in 
aanea  with  your  other  oella.  Onarge  until  the  cell 
boila  up  well,  or  until  the  apeoifio  gravity  of  the 
add  baa  riaen  to  1*21.  S.  Borroone. 

r76173.]~Danolnff-Floor.—  Powdered  borado 
aad  ia  flrat-rate.  For  a  few  pence  and  Teiy  little 
trouble  you  will  get  your  floor  aa  dippery  aa  ypn 
want  it.  I  aprinkle  it  from  a  tin  pepper-caator. 
Do  not  put  much  on.  F.  G.  S. 

[76174.1— Steam  (Generator.— To  Mb.  H.  J. 
CiJiBK.— I  have  not  heard  anything  of  the  generator 
you  mention  in  your  letter,  but  Twiil  aend  you  a 
eketch  of  a  yery  good  one,  if  you  like.  It  would  be 
too  large  to  publish  in  the  "  E.  M." 

G.  G.  M.  Bbxkxtt. 

[76177.]— Voltmeter.— To  Mb.  Boirozni.— 
Tl&e  tube  for  the  anoking  aolenoid  may  be  made  out 
of  any  convenient  malerial,  audi  aa  paateboard, 
aheet  zinc,  aheet  braaa,  vulcaniaed  fibre,  &o.,  not  of 
iron  or  any  other  magnetic  metal.  I  generally 
make  minn  from  thin  aheet  braaa,  two  pieoee  for  the 
ddee  of  thia  ahape  )  )  about  l|in.  long,  ^ia.  wide, 
and  then  two  piecea  aolderea  above  and  below 
iheae,  ao  aa  to  form  a  curved  tube.  After  bdng 
^reaaed  with  ailk  to  prevent  leakage,  it  ia  to  be 
wound  with  wire  juat  aa  any  other  bobbin. 

S.  BOTTOlfB. 

[76178.]— Oalyanometer.— Yea.  the  galvano- 
meter deecribed  ia  aenaitive ;  but  ox  courae  it  ia  not 
ao  aendtive  aa  a  properly  eonatructed  astatic  gal- 
vanometer, with  needlea  auapended  by  ailken  fibre. 
But  it  ia  quite  aenaitive  enough  for  what  it  is 
intended— viz.,  a  lineman*a  deteotor. 

S.  BOITONS. 
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Tk4  mtM&srs  tmd  itlZcs  0/  fu/trin  ^hkk  rswett 
twend  for  jLv  jomka  am  imtertad  in  ih\$  lifC,  and  \f  ttdl 
mmantwMrtd  are  raptaUd  /our  unekt  nflenearda.  We  trust 
our  rendtre  wiU  Wok  over  ike  Hot,  and  send  what  im/oi'mation 
tkog  oan  for  tXe  \tmi^  0/  thoir  /eUow  eontributore. 
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76896.  Kane  BCirror  In  a  Newtonian,  Sd5. 

76906.  Spongy  Gold,  S96. 

76017.  iTSseare-Oaage  aad  TbennomKer  for  Hot  Air, 

•96. 

769ia  Hot^AirBaakPrseaareYalTe,  S9S. 


Heating*  of  Oargoea.— At  a  recent  meeting  of 
the   Shipmaatera*  Society  a   paper  waa  read   by 
Captain  A.  G.  Froud  on  *^The  Heating  of  Shipa  and 
their  Cargoea,  and  the  Waite  of  Heatm  Steamera." 
Captain  Froud  atated  that,  to  aome  extent,  the  heat 
of  ahipa  depended  on  the  materiala  of  which  they 
were  eonatructed,  and  waa  influenced  by  the  oolour 
of  tbeae  materiala.    It  waa  alio  influenced  veiy 
much  by  the  condition  of  the  cargo  carried,  and  1^ 
interior  and  auperfldal  arrangementa  largely  under 
ihe  control  of  tiioee  having  curge.    Some  nunerala, 
notably  coal ;  animal  matter,  aoch  aa  wool ;  alao 
ootton,  jute,  flax,  eaparto,  coffee,  augar,  copra,  rice, 
eeeda,  and  grain  of  all  aorta,  oil  and  cotton-eeed 
cake,  &c,  vt  not  well  dried,  gteierated  heat.    A  few 
kjnda  of  manufactured  gooM,  matchea,  oil  dotha, 
Ac.,   were  dabgeroua,   aa  were  aome  chemicala. 
An  official   caution,  dated  Auffuat  laat,   warned 
ahipmaaten  againat  the  aulphidea  of  aodium  and 
<     '-gj^^    ^  recogniaed  authority  on  Auatralian 
atated  that,  amongat  oHier  artidea,  copper 
antimony  orea  were  apedaUy  liable  to  aweat, 
and  thia  drcamataooe  ahould  be  borne  in  mind 
when  atowing  other  gooda  above  them.    He  advo- 
cated the  frae  aurf ace  ventilation  of  coal  and  other 
eargoea  eapewally   in  dry  weather,  aad  alwaya, 
excepting  when  aigna  of  liability  to  bum  were 
apparent.    The  courae  then  waa— •hut  up  Uie  holda 
elcaely,  or  act  according  to  the  apedal  droumatancea 
of  the  caae.    It  waa  the  captain'a  dutv  to  check  tiie 
ehipment  of  damp  carsoea  of  all  kinda  aa  f ar  aa 
poaaible.    Shipe  ahould  be  painted  either  white, 
Duff,  Off  grey,  paaaengar  ahipe  more  particularly, 
aad  thoae  carrying  froaen  moata  ana  petroleum 
would  reap  great  advaatagea.    In  ftet,  aocording 
to  Captain  Frond,  everything'  diould  be  painted  a 
light  colour. 


QUERIES. 

[76180,]~AocTimulatora.— Oaa  any  reader  tell  me 
vnat  I  can  pat  on  the  braaa  thread,  nnta,  aad  mMhera 
that  oonneet  up  my  aoenmnlatoni  to  keep  tnem  dean  and 
free  from  the  effeeta  of  the  addat— Y^uao  Exoxas- 

[76181.]-Bleotrlo  I.lghtlnff.- Would  Mr.  Bottona 
kindly  aay  if  the  famea  from  an  aooumuUtor  when 
oharging  would  be  objectionable  in  the  hooae  if  placed  in 
the  cellar,  or  if  placed  in  a  wood-ehed  t  Would  the  acid 
water  be  likdy  to  freeae.  and  if  it  did,  would  it  atop  the 
working  of  the  same  1  I  should  alao  like  to  know  how 
many  volte  and  amp^rea  I  may  eapeet  from  the  following 
dynamo,  ahoat  woimd  : —FJela-majnwti  are  8|m.  by  4ln. 
on  the  part  wound  by  the  wire,  and  each  magaetia  wound 
by  2ilb.  89  wire ;  the  armature  ia  Slin.  long  by  l2ia.  dia^ 
meter ;  it  ia  wound  by  |lb.  of  SI.~H.  W.  8. 

[76182 1— Small  Steam-BoUer.—I  baTe  a  email 
boiler  2ft.  6iQ.  long,  l&in.  diameter,  central  hole  or  flue, 
ll}in.;  water-apace  all  round,  1|in.;  outer  plate  ^in.  thick, 
inn«r  one  lin.  I  would  fe^  gnOef  ul  if  eome  of  our  prac- 
tical f  rienda  would  bo  kind  enough  to  giro  me  a  little 
information  a«  to  capabilities  of  same  in  regard  to  safe 
limit  of  pressiire,  and  the  full  power  I  may  expect  to  get 
from  it.  It  will  hold  about  six  or  serni  gallons.  It  is  a 
wrought'^ron  bofler  all  in  one  piece.— Moonlight. 

[76188.1  — New  Optical  aiaaa.  —  On  p.  223, 
VoL  LIII.  occurs  the  following  paragraph:— "An 
immense  improyement  has  recently  been  «>ff<Hsted  in  the 
manufactnie  of  glaaa  for  optical  inatraments  by  means  of 
the  addition  to  the  ordinary  materials  of  pkospborua  and 
chlorine,  whidi,  in  some  as  yet  unexplamed  way,  cause 
the  glass  to  be  very  much  more  transparent,  and  enable 
it  to  receive  a  much  higher  degree  of  polish  than  any  other 
optical  glaaa  hitherto  manufactured.  Thus  microaeopes 
can  be  made  which  will  render  objects  of  the  diameter  of 
only  one^fiighth  millionth  of  a  millimdtre  visible,  whereaa 
with  the  belt  microecopea  now  in  use  the  diameter  of  the 
smallest  object  that  can  be  seen  Is  one-cixteenth  thou- 
sandth of  a  millimetre."  This  is  revokitionarT,  and  yet 
optical  instrument  makers'  lista  contain  ne  alluidon  to  it. 
Perhaps  they  have  a  lot  of  old  glasses  to  sell  whieh  will 
be  worthleMi  almost  when  thia  mvention  beoomee  a  manu- 
facture. Can  Mr.  Nelson,  or  some  others  of  youi  erudite 
and  aecoDpUsbed  contributors  give  me  any  information 
on  the  matter  T— LAMCA,aTBii.y. 

[76184.]  —  Borinff  and  Tttminr  Bnffine 
Cylinder 8.— What  would  be  the  best  machine  for  a 
small  shop  for  boring  and  turning  engine  cylinders  up  to, 
say.  2ftin  diam.  t  I  favour  a  slide  lathe  of  16ia.  or  ISin. 
centre,  but  I  am  advised  by  some  to  have  a  mill,  and  by 
others  to  have  a  turning  head.  To  me  this  last  article  is 
only  suited  for  flywheeb.->A.  F.  SHJiKRSPaAa,  London. 

r76l86.]— Proportiona  of  Bteaia  Oylindera.— 
What  proportions  doee  the  thickness  of  the  covers  and 
flanges  bear  to  the  bore  or  diameter  of  cylinder  t— A.  F. 
SBAKxspaAB,  London. 

[76186.]— SeriMllet  Steam  Oeneratrr.  —  It  is 
about  two  years  since  a  description  of  SerpoUet'a  flattened 
tube  steam  generator  appeared  in  your  columns,  and 
on  p.  48,  Vol.  LIU.,  vou  have  a  plate  and  particulars  of  a 
steam  carriage  propelled  by  a  Serpollet  generator,  and 
allusion  to  a  tricycle  similarlv  driven.  I  anticipated 
many  applications  of  this  kind  wnen  I  first  read  the  aootmnt 
of  the  boiler  if  practical  experi«.ooe  diitcloeed  no  unfore 
seen  drawbaeks  I  have  wondered  what  happens  to  the 
Serpollet  tube  when  the  engine  it  moves  ia  at  a  standstill. 
What  prevents  the  tube  from  becoming  red-hot  and 
rapidly  burning  away  T  CSan  anyone  tell  me  any  defects 
discovered  in  the  praetioal  working  of  the  invention  up  to 
date  f  -Lasoastbiak. 

[76187.]  —  Sulphnrio  Add  Kanoflaotara.  — 
Bosooe  gives  the  chamber  crystals  as  HSOyNO.j -i.e., 
H38O4  or  SOttOH)).  in  which  one  (OH)  group  le  replaced 
by  NO9.  Am  I  correct  ia  taking  this  as  produced  by  oxida- 
tion of  sulohnrdioxide  by  nitnc  aoid  in  absence  of  water 
thus,  SO,  +  HNO|  ~  BBO3NO,,  and  that  the  crystals  de- 
oompoee  with  steam,  form  hydnc  sulphate  and  nitrogen 
trioxide  thus.  2(HdO,Nchi  -I-  H,0  ^  2iH,904)  *  N,0.  * 
Prof.  A.  H.  Sexton  gives  the  crystals  as  (tJOj^t^Oi'sO. 
which  deoompose  with  water  thus,  (8O,),(N03),0 
-^  S(H/>i  s  2(H,804)  +  N,0,.  Which  is  right,  Boscoe 
or  Sexton  f  la  it  probable  that  both  are  correct,  and  that 
the  former  is  the  reaction  at  the  entrance  to  the  chamber 
before  the  crystals  can  meet  with  steam,  and  the  latter 
the  reaotlon  within  the  chamber  in  absence  of  water  1 
Any  infocmation  on  theee  poiata  will  obligeu— CHanzcoa. 

[76188.]— yiolonoeUo.~I  am  about  to  have  my 
*oeUo  repaired.  I  have  been  adviaed  to  have  it  taken  to 
pieces,  also  to  have  some  blocks  put  in.  Is  this  advisable, 
and  will  it  alter  the  tone  niatenally  T   The  stamp  on  the 


back  appeaxa  to  be  "  Goulding  and  Co.,  London."    Hev 
old  ia  it  likely  to  bef-J.  W.  P. 

[7618B.1  -Boo£— I  should  be  mueh  obU^^  If  a  rasdtr 
w<wd  kmdly  let  me  know  if  the  following  sibss  an 
sufficiently  atmag  for  aa  iron  roof :— Span,  S4lt. ;  rise,  | 
span }  to  rest  on  iron  girdexa,  covered  with  Dnehesa  ilatiat 
on  44m.  by  Sin.  rafters :  puriins,  SHn.  by  6in.,  aad  vcatilatoK 
with  three  louvres  on  top ;  troaaea  to  be  plaoed  ICf  t  eentie 
to  centre  ;  principal  raftm,  double  bar  iron  -lin.  by  |fa., 
kept  l|in.  apart  by  distiipoe  pieoee  ;  atmta.  Sin.  by  Sin.  hf 


' 
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lin. ;  tie  bare,  2iin.  bv  fin. ;  centre  tie  bar.  Sin.  by  iia.; 
roof  triMsea  to  be  bolted  to  gixdera,  ISia.  by  tin.,  Kih, 
to  the  foot;  girders  bolted  to  eolmnnat  9Bft.  entie  to 
centre  T  Alao  ia  girder  heavy  eiKni^h  t  The  roof  to  ht 
tmaaed  aa  per  inCloeed  aketoh.— M.  N- 

[7619O.]-SanUT0rl]Mr  QlaM.— It  la  atated  that  Br. 

Ocunmon  has  diaoovered  a  new  method  of  adveriar 
mirrors  cheap,  nipid,  and  certain.  Hay  we  hope  he  viU 
publish  the  same  for  the  benefit  of  otheara.  or  if  aar 
reader  has  learnt  the  process,  will  he  send  it  to  **  S.1C.>*  r  I 
have  seen  a  simple,  cheap,  and  eaay  prooeaa  to-day,  bet 
waa  asked  £8  for  partiealara.— B.  goT.ifKia. 

:2[76191.1-Fortable  Taleaoopa.— If  thia  ahooUaHl 
Mr.  B.  M.  Nelaon*s  eye,  mightl  tzaubia  hiaa  to  nveiaaa 
particulars  of  his  small  telescope,  ride  Vol.  XLIV.  p.  1% 
which  seems  to  possess  extraordinary  deftning  power  T 
Would  he  pleaae  give  the  foeal  lengfth,  diameter,  snA 
form  of  eye-Jeoaaa.  vrith  the  diatanee  between  1  aaA%f 
aad  3,  and  8  ana  4,  eounting  from  eye^eae,  slsotbe 
diameters  and  poaitiona  of  diaphxagma.  The  weight  s|^ 
pears  to  be  excessive,  and  the  draw  a  long  one  foriti 
focal  length.  Xv  portable  ttiescope  with  Iftin.  o.g^, 
and  lO'din.  foeal  length,  weighs  only  JOoa ,  and  la  Aa. 
long  when  focoaaed.— IxomsiTivK. 

[76192  ]— Phonograph.— I  hare  joat  compfetsda 
>aonograph,  eleetro-motor.  ftc,  to  inatmotioxiB  wUek 
ave  appeued  recently  by  ICr.  Gillett  in  your  cohnuis. 
In  trying  the  instrument  with  ''oarriage  candlei'*  tot 
wax  cyhnder,  I  find  that  after  turning  with  the  tool  oa 
supporting  column,  the  wax  is  aliyhtly  ribbed.  I  eaaaot 
get  it  perf eotly  amooth ;  alao,  on  aeeoont  of  the  difknlty 
of  properly  fixing  the  recording  atylna  on  the  fem^^ 
plate  without  pierdng.  I  have  made  the  rsoording  dia* 
phragm  of  vellum.  For  taking  a  record  I  have  made  a 
conical  tube  of  atont  paper  171n.  long.  The  instnimcot  i» 
perfectly  fitted,  but  I  cannot  get  a  dmtinet  pronnneistioB; 
the  impreeaion  left  on  the  cylinder  by  theiecacding^oa 
is  very  alight,  whieh,  I  think,  ia  the  cause  of  fsihire. 
Would  be  obliged  if  Hr.  OlUett  eould  find  it  oooveaisat 
to  auggeat  any  alteration.— W.  B.,  Qlaagow. 

176193.]  — Alcohol.— Will  Mr.  Bottone  or  othcn 
kindly  explain  the  aetion  which  takea  place  when  «qiiu 
parts  of  alcohol  and  water  are  mixed  together^  aad  wfaA 
results  in  a  reduction  of  volume  T  Alao,  what  would  bt 
the  reduction  in  volume  when,  say,  1  pint  of  proof  ipint 
and  1  pint  of  water  are  mixed  T— W.  FAixBAtav. 

[76194.]  -  Safety  Bicycle.-!  have  a  aafety  bicfda 
butthe'ooga  are  ul  worn  off  the  hub.  Will  anj  loaA 
reader  please  aay  if  the  hub  can  be  repaired,  or  miati 
get  a  new  one  1— Bixa. 

[76196.]— Harmoniuna,  Uannal  Coupler.— Xar 
I  trouble  oar  fiienda  who  kindly  aaawered  my  qeer 
(76926)  if  it  ia  adviaable  to  have  one  atop  to  couple tke 
swell  to  great,  or  two,  one  each  to  treble  and  bs«,  aai 
what  combination  of  reeds  would  form  a  oomplefeesvdl 
added  to  the  8ft.  set  in  use!  As  the  case  is  8ft.  hkh. 
there  is  plenty  of  room,  and  the  wind  ia  mere  thsa 
required.— HAavToa. 

[76196.]  —  aUdinff  Beaiat  fbr  Tranafbrrinf 
firom  Piataa.— Win  aome  reader  who  kDo^*6^"J 
instmctiona  for  waking  aad  uaiag  anitahla  rsMrt  « 
cyuiide  solutions  that  can  be  need  on  atc^  aad  coros 
plate  engravings  for  re-tranafer  therefrom  to  the  aiticlM 
to  be  partly  gilt  I  — BaLLCAXP 

[76197.]  — Electric  IilBht.-To  Ka.  BoTTora-- 
WiU  you  kindly  advise  me  in  the  following  astttrl 
I  work  in  a  email  office  about  iOf  t.  by  8ft.,  and  m^  * 
good  light  for  my  work,  which  ia  pilaeipally  d"^*JJ 
The  heat  of  the  gas  near  my  head  is  veir  great,  bewMi 
the  genend  unhealthiness  of  the  atmosphere,  so  Ij^ 
to  substitute  electric  Usht  if  not  too  expeoaive.  vw 
sise  of  dynamo,  and  what  power  would  be  fcqii^  , 
light  one  16c.p.  or  one  20o'p.  lamp,  whieheveryoaadviM| 
I  have  aa  |in.  water  pipe  in  o&iaa«  miaiBom  iwua«a 
4ulb..  maximum  60lb.;  could  put  any  «ea  in,  bat  do  aw 
want  to  alter  unices  alaolutely  neceesary.  Alao  aas. »., 
for  three  lampat  Please  give  an  eatimate  of  ook,  w* 
eluding  water  motor.- Boanaaxa. 

[76198.]  -  Bunaen  ▼.  Baiaall  Batterles.-7W^ 
battery  ia  the  best  for  aeotro-gilding,  plating,  an.,  aaa 
whyT  Flcoae  deecribe  the  proper  fom  of  D«»^S£ 
solutions  for  sama  Does  thia  battery  reqaire  to  be  oit- 
mounted  after  oaing  aame  aa  a  Bonssn  1— Boasaiaa. 

[76199.1 -Battery  Oalla.-inU  aome  of  thsrjatea 

of  the  **  E.M.*'  kindly  aaaiat  me  ia  the  foUowiag:  I  "^ 
an  earthenware  pot  that  I  ahould  like  to  nae  for  siwB^ 

ceU  with  sulphate  of  copper,  Ac  but  thers  isoor**" 

inside.    What  is  a  cheap  and  effectual  iubatitate  I  ^ 

what  can  I  saturate  a  brown-paper  and  P>^*r^JJia 

for  forming  a  chloride  of  silver  cell  I    Have  trwd  1"^^ 
wax  botitdoeanotaBewerwell,beeomiBgauttM»vw 

with  the  liquid  placed  in  it.— Baaaa. 

[76900.]  —  Accnmulators.  —  To  M'v^STpV 
I  have  aeveral  aooamnlatoo  aiailar  to  tat  a.^-"* 
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typivithlaad  plfttoii  pMted  with»  laixtiuc  of  nd  lend 
uld  ralshario  add.  both  pocitiTe  and  neg»tiTe  beiag 
pMtod  Om  aMM.  The  pUtei  an  Sia.  bj  Sin.,  and  |ia. 
tttek,  and  there  an  15  to  each  oelL  Would  jou  kmdbr 
ftdi  BW  how  maaf  ampere  honn  I  ehould  get  oat  of  eac^ 
•dl,  alao  voltaffet  Wonid  yon  alio  kindlT  nj  what 
enneBt  and  B.I1.F.  would  be  required  to  ooazKe  themt 
Gould  this  be  done  by  two  one-quart  Busaen  oatteriea, 
•ad  how  can  I  tell  when  they  are  f  uUr  charged  1  How 
■nay  eella  should  I  require  to  light  a  lie  p.  lamp! 
I  riwuld  not  want  to  charge  nunre  than  thia  number  at 
oBoe>''*H.  R*  Jft. 

[76301.1— To  Kr.  Bottone*— On  uage  IM  of  your 
book  "  Bleettio  Bella  "-kindly  explain  f  uDt  bow  oonaeo- 
lion  between  hour-hand,  battery,  and  bell  is  made  in 
Fig.  69»  aa  it  eeema  to  me  any  contact  made  between  hour- 
band  dr  wateh  would  etop  tetter.— G. 

176S0S:]— Teeth  mnd  Smoking.  —  How  ean  the 
black  oily  de|X>ett  which  cotnee  on  the  ineide  of  8niok«r*« 
tetth  be  deaiied  away  1— i^  0. 0. 

[76948  ]-Gh«wth  afteST  DeatlL-Ia  it  a  fact  that 
hur  and  naihi  can  grow  after  death,  and  how  ia  thia  ex- 
plained I-A.  C.  G. 

[Teaoci^Bleotrlo  I<amp  for  Safety  Bloyole 
(Slnser'a  Special  ApoUo).—WiU  **£.L.P.«>*  Ifr. 


ttrttooa.  oar  any  other  genileman  well  Tened  lamatten 
cleelrieJ  be  land  enough  to  give  me  hie  opinion  aa  to 
piobable  eoet»  together  with  rough  akeleh,  of  propoeed 
aziaagemant  of  eieetrie  lamp  to  be  driven  by  dynamo 
adtiMafdr  a  Safety  Bieyde,  and  should  I  saTe  much  by 
Baking  the  Tariona  parts  myself  T  I  have  read  two  re« 
plica  to  a  aimilar  quesUom  to  that  I  am  now  asking  in 
am  of  AprQ  3,  *9U  and  it  s«*em8  to  ma  that  a  eunent 
fttmiahed  oy  a  battery  ia  out  of  the  question  on  aooount 
of  the  liability  of  the  add  getting  npeet  on  machine  and 
sdf,  while  one  cannot  thmk  of  carrying  accumulators 
owing  to  the  tremendous  Iota  of  waste  of  enezgyf  as  I 
nadcntand  only  about  50  per  cent,  of  the  energy  with 
whidb  they  may  be  charged  can  afterwards  be  made  use 
of.  I  am  aware,  howcTer,  that  if  the  dynamo  be  driven 
bfthe  motion  of  the  cycle  (aal  think  would  be  adviaable 
galea  anything  better  eaa  be  anggeated)  that  the  lii^ht 
will  diaumear  ao  soon  as  one  dismounts,  and  tbMt  the 
poverof  the  light  will  vmrr  aa  the  apeed  at  which  the 
gadune  ia  being  driven,  naiess  some  regulating  arrange- 
asat  could  be  attached.  Kindly  give  nrmenaiona  of  Uie 
viripoa  parte  required,  and  aav  number  of  revolutioaaper 
ainats  (and  other  paraculais)  neceesary  to  "»«^^«**<«  a 
U^  of  not  leaa  than  double  that  of  the  beat  oil  lamp  at 
pwaitinuse,  nay,  flio.p. ;  therefore  it  ahoold  not  be  less 
thaaficpu— 6  volfkisitnott  Ipresmne  the  lamp  ita^f 
could  be  placed  windn  the  ordinary  cycle  lamp  if  reaervoir 
bstikenout  Does  anyone  know  anything  01  aa  electric 
IsBpaboat  to  be  brought  out  (bat  like  many  other  good 
thiags,  ii  too  long  in  ooming)  by  the  Oowlanda  ByndMate 
Ud.  I  If  so,  it  would  be  intereeting  to  aee  rough  sketdi 
olttbaxraagesnent.  It  is  said  that  by  working  a  email 
leveriB  the  handle^>ar,  the  lamp  can  be  diaiged  with 
■offi<iifint  current  to  last  half  an  honr  (thia  by  moving  the 
BDall  lever  some  80  seconds),  that  the  whole  thing,  with 
laam  complete,  only  weigha  about  SSos.,  and  does  not  da- 
p«a  on  any  aoids,  battery,  or  aocumulatoia.  It  ia  to  be 
plated  OB  the  market  at  the  price  of  a  good  flrat-elass 
ovde  on  lunp-Le.,  about  16a. ;  bat  I  forget  the  cp^  of 
tba  lamp  la  qaeation.  The  above  is  rather  a  long  quea- 
tioa,  bat  X  aa&  convinced  it  ia  one  of  universal  intorest, 
•ad  that  there  are  thousaada.who,  Uka  myself,  would  pay 
s&r  price  within  reason  for  a  good  and  practical  cyde 
huanto  be  lighted  by  electricity,  so  aoon  aa  it  appeara 
OB  the  market,  but  there  muat  not  be  any  bother  with 
it>-Koaa  Lzobt. 

(V6>96.]'-aae  €K>weniorii.--Aboat  dght  yean  ago  I 
pmcored  a  Btott  gaa  governor  advertised  in  your  oohimna, 
sad  one  of  thoee  recommended.  Lately  it  haa  failed  to 
•fit  sstiifactorlly,  and  does  not  pnvent  the  bumsn 
vpiAain  tnm  blowing.  The  gaa  haa  alwaya  been  turned 
Qo  full  at  the  meter.  Can  any  of  your  readen  inform  me 
if  its  aovaming  power  can  be  natored,  and  bj  what 


[76(06.1— Arc  Ziaxnp.— Would  aome  reader  kindly 
ttU  me  whether  it  is  beet  to  oonnect  the  solenoid  of  an 
eqimlibilBm  an  lamp  in  shunt  or  In  the  direct  circuit  T 
1  Is  the  solenoid  of  a  Brush  lamp  connected  in  shunt  or 
diieetT  8L  What  amount  of  wire,  and  of  what  gauge, 
ought  I  to  put  on  a  solenoid  for  an  an  lamp  to  take  about 
8 er 4 amps,  and  60  volts!  Any  pMticuian  about  the 
Buktag  would  be  most  acceptable.-^.  Tatlob. 

[76r7.]— Sun  DlBtance  and  Paaallax.— Be- 
lerriag  to  the  paragnph  on  the  distaaoe  of  the  sun  ttoxn 
tliBesflhintheletterof  "F.B.A8.'*  fn  the  **B.H."of 
Dee.  85,  I8BI,  will  he  kindly  inform  us  what  really  is 
the  san<4i8tanoe  and  parallax  brought  ont  by  Fnf. 
AawoB,  of  Berlin,  from  the  1874  and  1888  transits  of 
Yeau !  Alao,  the  mean  distance  by  all  the  best  observa- 
tiooatharaBhoiit  the  world  of  thoee  two  tranaita,  and,  in 
■dditiaa.  what  he  conslden  a  good-weighted  mean  of  the 
aune  The  present  state  of  ignorance  of  the  general 
pohUa  on  the  aabject  ia  unf ortunate.*>F,  G. 

170908.1  -Bleotrioal  Bxperixnenta.— Will  one  of 
Tov  readen  kindly  enlighten  me  aa  to  the  reason  of  my 
fannn  in  three  ezpenments  in  eteetricity  deeoilbed  in 
"gMiolfs  Physics'*  (13th  ed..  p.  881)  T  1.  I  connected  a 
•nt  iron  wire  with  the  two  poles  of  a  bichromate  battery 
of  8)  cells,  and  I  could  get  ao  iren  fllinga  to  adhere  to  it. 
8. 1  Qsn  get  no  indication  of  magnetism  (aa  tested  with  a 
oompsM  needle  or  with  iron  filings)  in  a  needle  when  held 
m  dose  proximity  and  at  right  angles  to  an  insulated 
Ripper  wire  through  which  a  ao-ceU  cnrrent  is  peaeing. 
8.  Neither  can  I  get  any  negative  faidioations  when  the 
JMdleisphicedin  a  spiral  of  insulated  oopper  wire.  I 
have  tried  the  latter  of  very  fine  wire,  and  sJao  of  wire  of 
aoderate  thickness,  containing  perhaps  8  or  10  coils,  and 
tos  Bsedle  projecting  slightly  at  either  end.  -Trao. 

[78209.] -Oliicken  Bearer.— Will  any  reader  give 
ae  inctroetioDa  how  to  make  a  foster  mother  for  rearing 
cbakens,  I  should  prefer  it  heated  by  a  lamp.^W.  £.  T. 

[7«iP.]-TorBion  Balaaoe.  —  Will  any  reader 
f^Boiy  reconcile  for  mo  the  difTerenoe  which  ezxsta  in  the 
tjo  subjoined  answers  to  the  following  question:— "A 
Dsr  magnet  mupended  by  a  fine  wire  points  north  and 
amtb  magnetic,  when  the  wire  is  not  twisted.  When  the 
mmcT  end  of  the  wire  is  turned  through  100^,  the  magnet 
ttdefleetedSaPfram  the  auguiic  meridian.   Bhowhow 


mod)  the  upper  end  of  the  wire  must  be  turned  to  deflect 
the  ma^et  90^  from  the  meridian."  1.  The  forces  are 
proportional  to  H  x  mt  x  sin.  tf,  and  aa  H  and  ml  are 

constant* 

.*.  Pbree9:®:Foroe8(y>::sln.  90»:s{n.  80  ::  1 :}  ::  3: 1 

But  Force  8^<«  =  lOo®  -  80®  =  70» 

/.  SbroeMP  «  «  y  70°  =  140^ 

But  angle  of  deflection  »  93° .'.  torsion  head  must  be 
turned  140^  +  9/> s SdQP  (a).    II.  Force  of  tonnon  is 

proportional  to  angle  of  torsion  .*.  Ind  force :  1st  force ! ! 
9  : 1,  since  three  times  as  much  fbroe  must  be  required  to 
deflect  needle  through  9/*  aa  ia  required  to  deflect  it 
through  3  4°. 

But  1st  force  s  100  -  90  a  70° 
.*.  Snd  force  =  110° 

and  torsion  head  must  be  tuned  21C°  'i-  Wfi^  800°  Q3). 
It  is  the  divergeaoe  between  n  and  ^  that  puzslcs  me,  end 
I  shall  be  glad  of  a  reader'a  Idnd  aasistaaee.— Btudbxt. 

[76Stl.l— Bewil  Ineeot.— To  BoM.-^What  ia  the 
devil  Insect  of  the  Jungle  1  To  what  order  doea  it  belong, 
and  what  ia  know  of  it  I^-Kabbt. 

[76812.]— Wheel  CNittinr*— How  am  I  to  flnd  Che 
diameter  of  a  wheel  which  ia  to  have  a  given  number  of 
teeth,  e.g.,  I  want  to  ent  three  wheela  having  18, 18,  and  24 
teeth  }in.  pitch  t    What  ia  their  diameter  I— Tbboaob. 

[7691&J— Seleolom  OelL^Oan  any  reader  inform 
me  how  I  can  render  ^sss  a  oondaotor  of^eleotrlaity  with- 
out losing  its  transparency  t  There  ia  some  process  by 
eleetra-tdating  with  gold  or  platinum,  but  the  difiiculty  is 
to  retain  the  transparency,  which  ia  lassntlsl  to  theaenaiF- 
tiveneaa  of  a  aelenium  celL—W.  B.  B. 

[76814.]— Dynamo.—WiU  Mr.  Bottone  or  one  of  your 
eiperieaoed  readers  assist  me  la  the  following  t  I  have  a 
dynamo  giving  7B  volta  9  ampersa.  Whatriae  and  quan- 
tity of  wire  wul  I  require  to  get  best  result  with  Man- 
chester motor  haViUg  din.  ring  armature  at  8Q0ft. 
distance,  and  what  power  I  may  expect  T— Fittbb. 

[7681S.]— Oaa**Bn^ine.— Is  the  system  of  firing  a 
gaa-engine  by  electricity  of  any  advantage  or  otherwiae  7 

~~E.  Ft  Ba 


USEFUL  AHD   8CIBVTIFIC   JTOTIS. 


-•-M- 


Trb  lateit  additioa  to  ihoithBad  wtial  literature 
is  JStman'i  Shorthand  Weekly ,  whibh  beoini  in 
1892.  Many  attraotire  featurea  appear  in  the  flnt 
number,  in  the  thape  of  eaternunizijg  reading, 
homorona  illiutrationa,  and  piiie  oompetrtaona. 

Bo  X«enaea  Deteriorate  P— Why  do  portrait 
lenaea  deteriorate  by  oae  ?  was  the  qnerr  put  to  na 
when  callinff  on  a  professional  portraitiat  a  few 
daya  ago.  Oar  friend  told  oi  he  Eed  a  oabinet  and 
ear^a  lens  by  a  leading  optioiaB  that  naedtogiye 
good  picturea  with  the  fall  aperture;  now  neither 
woula  onleii  it  wai  oonaiderably  Btopped  down. 
On  focaanng  the  lenaea  on  the  grouna  £[la8i,  the 
definition  was  perfect  with  each.  On  examining  the 
camera,  however,  the  canae  of  the  trouble  was  at 
once  seen.  This  apperatos.  of  excellent  workman- 
ship, was  of  the  old-fashioned  type,  made  in  the 
wet- collodion  da^,  and  the  dark  sliaes  were  fitted 
with  carriers  havuu;  silver  wire  comer?.  Bv  con- 
stant abrasion  by  the  sharp  edges  of  the  plates  the 
wire  had  become  much  worn  away,  and  then,  by  its 
thinness,  bent.  Careful  measurement  showed  that 
thesensitiye  plate  was  sulficiently  out  of  register 
with  the  focussing  screen  to  throw  any  well- 
ooxxected  lens,  when  worked  with  its  full  aperture, 
quite  ont  of  focus,  though  not  sufficient  to  do  so 
when  tolerably  well  stoppled  down.  This  ib  not  the 
first  time  that  we  hare  mown  lenses  to  be  suspected 
of  deterioration,  when  the  camera  has  be«i  un- 
suspectingly at  fault,  even  by  experienced  workers. 
— irituh  Journal  of  Fhctograpky, 


Pipe  Shafting.— A  conreapondent,  writmg  to 
Power  on  pipe  shafting,  says: — "I  have  had 
ocoaaion  to  put  up  several  lines  of  shafting,  and 
where  pipe  is  used  and  run  ia  the  direction  to 
screw  the  thread  into  the  coupling  it  will  hold  fast 
enough.  Bat  where  they  run  in  a  direction  to  un- 
screw, you  must  put  a  short  piece  of  iron  inside 
the  pipe  with  a  hole  in  each  end,  and  a  hole  in  the 
pipe  to  match  it.  Qet  flanae  couplings,  and  screw 
each  half  on  tight ;  then  bolt  fast,  and  put  bolts 
through  pipe  and  iuidde  pin,  and  you  wiU  have  a 
solid  couplmg  which  will  last  and  hold  tight.  In 
putting  up  bearings  where  a  pulley  comes,  there 
must  M  a  bearing  dose  to  the  pulley,  and  another 
not  far  off.  On  one  shaft  which  I  put  up,  I  had  a 
bearing  1ft.  off,  and  the  other  one  6ft.,  and  it 
sprung  enough  to  crystallise  and  break  in  a  year. 
In  another  case,  the  nearest  bearing  waa  2ft.  off, 
and  the  other  side  6ft.,  and  it  broke  in  six  months. 
In  another  case,  I  had  a  puUey  in  the  centre  of  an 
8ft  shaft,  and  not  transmitting  over  2H.P.,  but  it 
soon  crystallised  and  broke.  In  all  oases,  the  shaft 
broke  at  the  hub  of  the  pulley.  Since  then  I  have 
put  the  bearings  close,  and  for  mora  than  two 
years  I  have  had  no  trouble.  For  short  lengths 
the  pipe  works  splendidly.  The  journals  run 
smoothly  by  taking  the  scale  off  with  an  old  file, 
and  the  circulation  of  the  air  inside  the  pipe  seems 
to  keep  them  cool." 

The  Austrian  Minister  of  War  haa  issued  orders 
for  dogs  to  be  trained  for  service  as  messengers  and 
sentinels,  and  also  to  assist  in  discoTering  the 
wounded  on  the  field  of  battle. 


ANBWXSB  TO  00BBB8P0VDEVTS. 


toiAsBDirea 


s/tti  Bxeusa  Maoajuixo,  861;  Aroad,  IT.  (7. 

HINTB  TO  OOBBBSPORDSMTB 

1.  Wifteoa  oae  side  of  the  paper  only,  and  put  dxawnga 
forillnstrationaonaeparatapleoeBof  paper.  8.  Puttitlea 
to  queriea,  aad  whea  aaawenng  onariea,  put  the  numbera 
as  well  aa  the  titlee  of  the  quanea  to  wnlch  the  repUea 


refer.    8.  Ko^argeia  made  for  inasiting  letters,  quflneai 

leaking  foi 
mannf aeturen  or  eoriespondenta,  or  where  toola  or  odiev 


for  addroesssOT 


or  repUea.    i.  Letters  or  quariea 

mannf  aeturen  or  eonespondenta. 

artlelsa  can  be  pnrdhaaea,  or  lepnes  giving  such  iaf  ori 

tioo,  cannot  be  inaerted  except  as  advertisementa.    6.  No 

Sieation  asking  for  edubational  or  sdentidc  inf  ormatioa 
anawered  through  the  poa|.  6.  Letteia  sent  to  corra- 
Bpondenta,  under  cover  to  ua  Sditor,  axe  not  forwarded, 
and  the  namea  ol  couespondaBta  axe  not  givea  to  ia- 
quireia. 

%*  Atteatloa  is  eapeelally  drawn  to  hhut  Ko.  4.  The 
space  devoted  to  letters,  queriea,  and  replies  is  meaat  for 
the  geneial  aood,  and  it  ia  not  ftiir  to  oocnpy  it  with 

SMStiona  aoon  aa  are  indicated  above,  which  are  only  of 
dividual  intersat,  andc  which,  if  not  advertiaesnents  in 
themaelvea, lead  to  repUea  which  an.    The  *'8ixpenay 


fialeOolnom"  offen  a  cheap  maana  of  obtaining aaw 
Inforoation,  aad  we  truat  our  readen  wfll  avail  thsaa- 
setvaaofit. 

She  following  an  the  iaftfala,  *e.,  of  letten  to  hand  up 
to  Wedneaday  evening,  Deeemoer  30,  aad  uaaekaow- 
ledged  elaewhen :— 

C.  D.  Pavxbs.— B.  du  Bonlaj.—Oapt.  Sannden.— Gyp.— 
York  and  Bon.— E.  M.  NeUmn.— R.  Comthwalte.— 
H.  Hippisley.<-Dr.  AveUng.^D.  D.  K.— D.  BhMkbonw 
J.  Vinnioombe.— A.  Gadd.— T.  B.— Bichard  Brown.— 
Thermopile.— G.  H.-3Bx  Midland.— H.  B.  8. 

^ODtaaa.  (The  matter  ia  explained  in  the  textbooks^ 
*  and  the  queetiona  appear  to  oe  taken  from  examinatioa 
papers.  Why  not  try  the  experiment  t  Is  **aalt 
water  "  merely  water  containing  taole-aalt  in  aolutioa,  or 
sea-water!)— AppaanTiCB.  (Works  of  the  kind  yoo 
;  aak  for  are  not  publiahed,  for  the  simple  reason  that  the 
asle  would  not  pay  expenaea.  Ton  might  flnd  much 
information  on  the  subject  in  back  volomee  in  the  fona 
of  repliea  to  spedflc  qnestionB :  but  aa  a  rule  infoiBia- 
tioa  that  partakes  very  much  af  what  an  called  "trade 
secrets"  is  not  published  in  book  form  exeept  at  a 
high  priccj—Bonrx.  (A  anxgeon  mast  examme  the 
patient  ana  aee  what  re<piiras  to  be  done.  That  oaa 
oe  managed  in  Edinburgh  with  little  trouble.)— 
Vauxhall.  (Apparently  the  system  is  out  of  ordiBr. 
Put  the  question  to  Dr.  AlUaaon,  asedieal  editor  of  the 
Weddy  Timta  and  Xcho.  A  ownplete  Change  of  diet 
and  habits  would  probably  prove  beneflaiaL)— Alxa. 
(Then  seems  to  be  aome  nusoonoepUon.  The  questiaBa 
have  been  aaawand  reeeatly.)-^KABi..  (We  do  atft 
know,  but,  to  uaa  your  term,  wa  ahouM  decidedly  think 
they  an  "bbgoa.**)— A  BuFvaaaa  (For  about  the 
nth  time  we  amte  that  water  on  asaiuning  the  aoUd 
form  (loe)  expaada,  and  that  if  it  ia  confined  in  IsaA 
pipes  It  wilL  when  It  so  CTpands.  burst  the  ^pea  if  the 
metal  haa  aueady  been  stretched  to  ita  f ntl  limit.  The- 
plumber  was  quite  right,  and  aa  to  your  "idea  of 
theory,'*  pleaae  aee  flftrjthne  back  vohunea  or  any 
textbooka  of  phyBioa)-BooBa  Baoox.  (Depends  oa 
the  quality  of  Uie  lenaea;  bat  see  any  manual  oa  the 
msgm-lanteni,  if  it  ia  impoasible  to  make  the  experi- 
mmt.)— AjKATXca.  (Dependa  oa  the  quality  of  the 
glass.  Am  a  rule  it  melts  befon  becomiag  ineandaa- 
otnt.)— A  Sorvaaaa.  (That  variety  of  ecsema  generally 
acoompaaiea  variooee  vefna.  Then  is  really  no  cure 
for  it  but  careful  attention  to  diet,  and  rest  of  the  leg 
inahoriaontalpoattioa.  We  should  advise  you  to  wear 
a  Martia'a  mboer  bandage,  drop  all  intoxioanta,  and 
live  aa  Dr.  Allinson  directs  in  the  Weekly  Times  emd  Mtho- 
medical  odlumn.)  — L.  B.  (The  preflt  U  a  hundred  per 
cent.,  of  course  9.  Better  use  Jndson's  gold  paint ;  or, 
better  still,  buy  gilt  card  or  paper  and  cut  the  mounta 
out  of  that.)— tlHoaTBAXD.  (Pitman's.)— O.J.  B.  (In 
type). 


Oantion  to  Xnvallda.— The  unparalleled  suceeae 

which  hM  Mttadcd  the  cfforU  of  Mr.  C.  B.  Harnew  aad  the  Medical 
B«tt«r7  Compaay.  Limited  (or  which  hm  i*  president)  to  aapplr  th» 
public  with  KcauiM  curaU**  clactncal  appliaacM  aad  perfect  methods 
of  trcatacBt,  hu  led  to  th«  inoet  bara-faccd  piracy  of  their  goodi,  and 
alao  to  the  aaacrapQloaa  Imitatloa  of  thair  tiUe  and  advertiaemento. 
The  Companj  coBaldar  It  Beccaaary,  thmrefore,  to  warn  the  pqblic 
ai^alnat  purchaatas  bocua  toj  appUaaoaa.  which  have  aothinff 
**  electric "  about  them  but  the  name,  aad  are  uttarlj  uaeleaa  for 
curative  purpoaea.  Uaraeaa'  Electropathic  Belta  are  the  only  gaauinr 
Electric  Bclu  which  are  raaraatced  to  Uaperceptibly  generate  mild 
eoatinuoua  cnrreate  of  Deetricity,  aad  are  raeommraded  br  the- 
hiffhcet  Unas  authoritlea.  Xrery  appliaaca  caa  be  aeen  Kteatificallr 
tcated  before  beiag  purchaaad,  aad,  if  aay  of  onr  rettdara  are  at  aU 
aceptioal,theyareeordiaUriaTitadtoeaUatthe  Company'a  Electoo- 

Ethie  aad  Zaader    laatitute,  U,  Osferd-atreet    (at  the  ooraer  or 
ithbone-place),  Loadoa,  W^  aad  thoroofhly  —Mttj   themaelvea 
Coosultatioaa  and  pamphlete  tn». 


Blaatio  Oil-Proof  XnameL— The  following 
zedpe  is  said  to  make  a  good  elastio  oil«proof 
enamel :— Take  lib.  good  dlear  glue,  loz.  oxide  of 
ztno  (oommendal)  lot.  pedpitatod  chalk,  \oz.  dij 
white  lead,  3os.  glyoenne.  Make  a  paste  of  the 
four  ingredients  named  in  the  formula  bj  rubbing 
them  up  into  a  cream,  then  stir  them  through  the 
liquid  glue,  while  the  glue  is  heated  to  about  the 
oonsistenoy  of  syrup.  Stir  thoroughly,  and  it  i» 
ready  for  use  in  the  white.  Colour  if  necessary 
with  aniline  any  shade  you  fancy,  or  if  you  caa  use 
anydrybronxe  powden  just  enoug^h  to  give  it  a 
bronze  cast,  and  then  add  the  aniline  shade  yon 
fancy ;  or  you  ean  use  any  dry  colours,  such  as 
vermilion,  dirome,  or  ochre,  by  first  rubbing  then^ 
up  in  a  little  methylated  spint  or  wood  aJcohol. 
You  then  get  the  benefit  of  them.  This  oompositioii 
must  in  sll  caaea  be  used  warm,  and  can  be  re- 
heated any  number  of  times  in  a  body,  but  in  using 
with  a  brush,  after  using  allow  the  brush  to  remain 
in  the  composition  or  in  water  to  prevent  it  dryings 
as  it  is  difficult  to  deense  the  brush  again." 
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CHE88. 

AH  ooBSiUiiaitioiis  for  this  odluui  to  be  WBt  to  the 
Obui  B»rroB,  at  th«  oAm,  SSt,  Btnuid. 

PROBTiKM  MOOUUULVJLL— Br  J.  Kizld. 


WMtt. 
Wliite  to  pUj  ud  mate  in  two  noree, 

SoLunov  TO  1S86. 
Whit4,  Bladu 

1.  Et-Kt  5.  A117. 

9.BCatee. 


[8  +  7. 


HOXXGIB  TO  OOBBBHFONDSmn. 
Oani er  eotiitioiii  to  11B6  b?  W.  F.  Smith,  L.  Pfmget, 


A«  O.  Fellows,  H.  F.  J 
io  ll8i  by  H.  P.  Hod 
C  8.  Bright ;  to  128S  b7  a  8.  Bright. 

A.  O.  FaLLOwi.— We  hare  deetroyed  both  the  problemi. 

B.  I*wABos.~Too  obriooa;  the  Idea,  moeorer,  has 
been  well  worked,  and  is,  after  all,  only  a  ttieic 

W.  X*.  Mabtiit.— Tonr  idation  to  U8i  is  inoorrect 

l%e  Boden  Klawritsky  Gambit  ~1.  F-K  4,  F-K  4; 

9.  B-UB  4,Kt-KB8;  8.  Kt.KB8,KttakesF;  4.  Kt-B8, 
Kt  takes Kt:  6.  QPtakesKt,F-K  B  8:  6.  CssUes,  a-K2; 
7.  BrK  sq,  FQ  8 ;  &  Kt-K  B  4.  We  wiU  now  disonass 
Blaek's  rejoinder  P-K  Kt  8.    (1)  9.  F-B  4,  B-K  8: 

10.  B-Q  &  Kt-B  8 ;  11.  F-B  6,  F-K  Kt  4 ;  18.  F  takes  B, 
F  takes  Kt;  18.  O-B  6  (eh),  K-Q  sq;  1«-  B-K  B  sq, 
<|takesF;16.  BtakesF.fta  (8)  0. F-B 4, F-K B 4(1); 
10.  F  takes  F  (I).  Q  takes  Kt;  11.  F  takes F  (dis ch), 
K-Q  sq ;  19.  B-Q  Kt  0,  B  takes  P (or  F-B8 ;  18.  F-K  Kt8, 
O-B  8 ;  14.  B-K  B  4,  P  takes  B :  16.  B-K  6.  Q-B  S ;  18.  B 
takas  B,  fte.) ;  18.  F-K  Kt  8. 0-B  8 ;  14.  Q-Q  4,  KuQ  8  (!) 
(if  a  takes  Q;  16.  B-Kt  6  (oh),  B-K 8;  16.  B  takes  B 
mate.  And  if  14.  .  .  .  B-K  B  sq;  16.  Q  takes  Q 
(oh), B takes Q;  16.  B-K8mate) ;  16. B-K Kt6,  Qtakes 
B:  16.  Q takes R  (oh),  B^Bsq;  17.  Q  takai  B(oh),Kt 
takes  Q;  1&  B>K  8  mate.  (8)  9.  F-B  4.  P-K  B  4  (T) ; 
10.  Kt-B8  (!)»  F-K  6;  11.  Kt-Kt  ^  B-Kt  9;  19.  B-B7 
{A).  K-B  sq ;  18.  B-Kt  8,  and  white  appears  to  haye  a 
good  game. 


TEBK8   OP   STJBSCBIFTIOV. 

PATABLK    IN    ADYAMCE. 

5fl.  84.  for  8iKMeBth«  aad  lli.  for  Twalvc  Months,  port  froa  to  Uf 
Bmrt  of  tlM  United  Kia«<lem.  For  th«  United  8Ut««,  IS*.,  or  MoL 
CSc.  Kold;  to  Franco  or  Belginm,  13«.,  or  ISf.  60c.:  to  India  (riA 
Brlndtai}.  18«.  3d.  ;  to  N«w  B««l«nd,  tho  Capo,  the  Wmt  IndWt, 
Canada,  II  om  Scotia,  Natal,  or  anj  of  tho  Anitralian  Colonioa,  ISa. 

Tho  nauttanee  shonld  bo  mado  hj  Post  Ofllco  Ordor.  Back  nnltei- 
bon  cannot  ho  arat  oat  o'  tho  United  Kingdom  by  the  ordinary 
newapaper  poet,  bnt  mntt  bo  remittod  for  at  the  rata  of  id.  eaoh  to 
eorer  aztm  poetagc. 

Ifeeera.  iAxne  W.  Qcrnnn  and  Co.,  of  ML  Cheetant-atreet,  Phila- 
delphia, are  authonecd  to  receive  ■nbacrlptjone  for  the  United  Btatet 
<oT  the  ENGLISH  MECHANIC,  at  the  rate  of  Sdola.  3ftc.  gold,  or 
Thirteen  ShiUiaire  per  anonni,  poet  free.  The  copies  will  be  forwarded 
direct  bT  mail  from  the  pnbliehinf  oflloe  in  London.  All  •nbacrip- 
ticns  will  commence  with  the  nnmber  Brat  ieaucd  after  the  receipt  of 
the  snbecription.  If  back  nnmbort  are  required  to  complete  rolnmee, 
ther  mnai  be  paid  for  at  the  rata  of  Id.  eaoh  copy,  u  eorer  extra 
poetage. 

VcU.  XXIT..  XXX.,  XXXII.,  XXXTT;.  XXXIX,  XL.,  XLII., 
XLIll.,  xLiV.,  XLV..  XLTl.,  XLYIII ,  XtlX.,  L.,  LI., 
LII.,  and  LIII.,  bonod  In  cloth,  U.  each.    Poet  free,  7e.  M. 

AU  the  ether  boand  Tolnmre  «r«  ont  of  print.  Snbeerlbera  wonld 
do  well  to  order  Tolannes  at  1000  as  possible  after  the  eoncluMoa  of 
each  half-yearly  volume  in  February  and  Angnst,  as  oalr  a  limited 
number  are  bonad  up,  and  these  soon  run  out  of  print.  Most  of  our 
^aek  numbers  can  be  had  singly,  price  3d.  each,  through  any  book- 
seller or  newsagent,  or  24d.  each,  post  free  from  the  oAce  concept 
Indes  numbers,  which  are  3d.  each,  or  post  free,  S^d.) 

Ittdexeo  to  Vol.  XLIX.,  and  to  subsequent  vols.,  3d.  each,  or  poet 
freeSid.    Caeea  for  binding  Is.  6d.  each. 


BOTICX   TO   8I7BSCBIB15B8. 

Subscribers  receiring  their  copies  direct  from  the  Ofllce  are 
pcoueeted  to  observe  that  the  laet  number  of  the  term  for  which  their 
eutacriptlon  is  paid  wilt  be  forwarded  to  them  In  a  Piirn  Wrapper, 
«e  an  Intimation  that  a  fresh  remittance  la  neoiianry  if  it  Ls  desired 
'%o  eontuue  the  subscription. 


Holioway'a  Pills  OTeroome  all  obstroetioiis  tending 

te  produce  kJl- health,  tuid  institute  regular  actons  in  orceus  thst 
are  faulty  from  derangrmcnt  or  debility.  The  dyspeptic,  weak,  and 
nervous  may  reiy  on  the*.'  Pills  as  their  beet  friends  and  comforter*. 
They  improve  the  appetttr  and  thorougblj  invigorate  the  dureslive 
Apparatus.  »    .         o  -r. 


UBBFUL  AV9   SOIBRTIFIO   NOTBB. 


♦  e» 


Trb  New  York  JSIri^tiMmfi^  JVirtrj  Bays  that  pi6« 
historio  iixigntion  cannlB  in  AxiBona  are  "really 
worthy  of  more  notioe  fhaa  ia  UBoaUy  given  them. 
The  Salt  and  GilaBiver  yallejB  are  inteiBeoted  hy  a 
vaet  network  of  theee  oioali.  which  entedate,  at 
leait,  the  aniYal  of  Ooronado  in  1562,  for  he 
mentionB  fheee  mina  and  the  traditions  of  the 
IttdianB  regarding  a  onoe  denBO  popolation  in  thiB 
region.  Modem  engineew  oannot  improTe  upon  the 
linee  of  these  canals,  nor  in  the  eeleotion  of  pointi 
of  diTenion  from  the  ziven.  The  flrat  irrigation 
oenal  in  this  section,  the  one  that  haa  made  Phceniz, 
with  its  jpreaent  nopolation  of  20,000,  Bimply 
followed  the  Unee  of  one  of  these  old  canals.  Their 
extent  may  he  appreciated  when  it  is  seid  that  in 
the  Salt  RiTer  tbIIbj  alone  the  land  coTered  hy 
theee  canale  once  aggregated  over  250,000  aoreB. 
and  the  canals  themselveB,  with  their  laterals,  muBt 
haye  exceeded  1,000  miles  in  length.  Thie  country 
iB  filled  with  prehiBtorio  minB,  with  wbUb  of  Btone 
or  Udohe,  end  almoet  vmrj  acre  contatne  fregmentB 
of  pottery,  iteel  omamenti,  stone  implementB,  and 
other  remains  of  a  populsoon  which  can  only  he 
"in  its  aggregate." 


At  a  recent  meeting  of  the  Boyal  Society, 
Prof.  Dewar  read  a  paper  on  '*  Oxygen  and  Mag- 
netism."  He  has  resnmod  the  inTcstigation  of  ue 
properties  of  liquid  oxyeen.  Faraday,  more  than 
f orfy  years  a^,  proved  taat  oxygen  alone  among 
known  gasea  is  magnetic,  and  Prof.  Dawer  sooght 
to  detomine  what  effect  a  temperatiue  of  180^ 
Cent,  helow  zero  would  have  upon  its  hehaviour  in 
the  magnetic  field.  Having  previously  ascertained 
that  Uquid  oxygen  does  not  moisten  or  adhere  to 
rode  orvstal,  and  consequently  maintains  in  con- 
tact witn  that  subitanoe  a .  perfect  spheroidal  con- 
dition, he  poured  the  liquefied  gas  mto  a  shallow 
saucer  of  rock  crvstaL  and  placed  it  between  the 
polea  of  a  powerful  eleotro-magnet.  He  expected 
aome  sudi  result  as  the  total  or  partial  arrest  under 
magnetic  stress  of  the  violent  agitation  caused  by 
the  ebullition  of  the  Bpheroidal  mass.  But  on  the 
magnet  being  exdtea.  the  whole  mass  of  liquid 
oxygen  was  literally  lifted  through  the  air,  and 
remained  adherent  to  the  polea  until  dissipated  aa 
gaa  by  the  heat  of  the  metal.  The  feeble  mag- 
netism of  oxygen  at  ordinary  temperatures  had 
become  a  force  to  which  no  solution  of  a  magnetic 
metal  offers  any  parallel. 
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OVS   EZOEAVGB   OOLUlOr. 


X%€  $KQrg$  fir  Bxehmg4  yoHcH  it  Zd,  fir  tht  Jlrti 
Si  wordif  tmd  ^,fir  wowry  tucotsdmg  8  Wfrdi, 

Ohenlea  Street  Exohanare  and  Purchase  of 

all  kinds  of  ^ientilie  Apparatus  on  which  something  can  be  earned. 
Description  Bret.— A.  CxruLrzt. 

Wanted,  good  usefal  Exohange  and  part  eaahfor 

following  goods.      Brodrord's   Vowel    Y    Wxsntxo   Macxihx    and 
WniMoxn,  equal  to  new.^Below. 


Two  handsome  plated  braas  Duplex  Isamps.  SDia. 

high  to  burners,  cut  glass  vasoa,  never  uaed  i  Tangye's  Pulley  Block, 
10  cwt.,  and  chains. 

Bench  Drilling  Kaohlne,  with  sain,  flfwheel : 

welded  iron  bath  boiler,  I2in.  wide,  never  used  ;  MechanicAl  Tele- 
phone, and  SO  yards  wire. 

Serentf  Magnetio    and   other  Indicator  Kove- 

Hinre,  Mag^c  Lantern,  3in.  condenser,  M  slides.  Mechanical  Chroma- 
trope,  Ac;  portoble  Electric  Bell,  ordinary  Electric  BelL  wire, 
battery,  and  push. 

Oramme  Seriea  Dynamo,  60a.  SOr.,  jq)1endid 

machine,  tw«  double  rarbon  Brush  Arc  Lamps,  hangers  and  globee, 
quantity  second-hand  cable. 

2H.P.  HoriBontal  Engine,  with  vertieal  8H.P. 

boiler  and  ail  StLlngs,  cood  maker,  in  ^ood  order  guaranteed,  four 
pairs  quite  new  Acme  skatea. 

Flywheel,  61ft  hy  ein.  faoe,  with  Sin.  crank-shaft, 

Ac,  cast, iron  Saddie  BoUer,  XKn.,  Kelley's  **  Engineer's  and  Iron 
Trade  Directory  "  1866. 

„.«5.P.  portable  Vertloal  Engine  and  Boiler, 

Bindley,  on  four  wheels,  and  shafO,  recently  overhauled  and  painted, 
thorough  order.— W.  Ci.irrono,  Cbarlbury,  Oxfordshire. 


-AtirnKn  Srixr,  Joar, 


New  BdiawaB  X<amp,  bvais  holdan,  awltehis, 

bmokets,  bought  for  caah  or  exenaag«<d.— Bowno*. 

Any  kied  of  imaU  Bleotrlo  Apparatue  booght- 

O.  BownoM,  Sa,  Praed' street,  Lonaon,  W. 

Ten  ICeamerio  Diaon,  Slln.  Bleyole  (Bpeeid  Ghb), 

and  a  few  Booko.  Bxehxnge  for  aajthing .  Stamp  for  r«p*j.w. 
TxTLon,  SOS,  Bnry-road,  Roehdale. 

Oharlea  Oook's  "exehange  aecepted.— Write,  Joo 

Satxx,  Mechanic,  Bowes,  via  Darlington. 

Hiand  sewing  Machine  (Jones),  in  thorotMch  wotkisc 

order.  Exchange  for  revolvere  or  putole  with  ammuaxooa.— 4. 
Ancnxx,  Chesterton,  nenr  Biceoter. 

Wanted,  pair  Ader  Telephonea,  gii 
BxcTcLX,  tyres  good  aa  new,  value  £S.— AtiXi 
Havant,  Hante. 

Bpon*8  "Workahop  Baoelpts.'*  6th 

aadnamarked;  also  ISO  number*  of  **Work."  Exchange!  _ 
Aantomy  or  Physics,  or  oflbra.— B.  Woonronna,  The  ahmbtat;, 
Weat«a-i-Mnre. 

Text  and  School  Books  on  DlTinity,  Sdnec, 

History,  Ocogmphy,  English,  Lnnguagua,  Mnthnmatiea,  In  tirfciin 
for  foaails,  shoUa,  ainerala,  slide*.  —  Lier,  0,  Yeartis-rsd, 
Harringay,  N. 

WalklBff  Stick  Air  Qnn.  oomplete;  pair  b«v 

Binoculars.  Waatad,  email  Lathe  or  onor*  meehanieaL  Bo  past 
cards.— B.,  3d,  Boborte-strsot,  Manseltoa,  Swansea. 

Bsworf ul  Mediesd  Battery,  also  Hoxisontal  Ingias. 

Exchange  quarter-plate  Caaaera  and  stand,  complete,  to  value,  H^ 
HxLuwxLL,  6A  Sandnl-stroet,  Mewton,  MfaBchester. 

Osfimating  Karlne  Bnsina,  eyllnden  each  !)(&. 

brlin.  Exchange  for  email  lathe,  teol%  nr  offer*.— Baocsstasr, 
Cnutch  Stretton,  Shropshire. 

Will  exchange  Whole  or  Part  of  FoUowlnr 

Goods  for  good  {-plate  Lenses.  Electrical  Lantern,  or  Bagiaeenaf 
Apparatus.— Mo ULXY,  Norton,  Tenby.    Mo  cards. 

l-plate  mahogaav  sliding  Oamera,  two  slides,  par* 

trait  lens,  Jerome ,  7|  ^y  6^  mahofany  front-eliding  Camcn,  «m 
slide.  Home  ;  three  tripod  ctanda. 

Fimmed  mahogany  Printing  Prameai  pUte  glta 

fVonte,  Si  by  ^  T|  by  S|,  6  by  6,  Si  by  7i,  101  ^7  ^L  ^H  h  Ut 

Plate  Boxes,  6  bf  4.  6|  by  6 ;  whole  pld 

Bath.  1 -plate  do.,  deal  case,    Argontometer,    Fcstls  snd 
Details  stomped  Vrapper. 

Important  notiee.^ltO  gross  of  Whitworth  Tape. 

Pluo,  and  T^ran,  iMde  of  boat  cast  Bted,  bom  1-lf,  Ml^  l-N 
fi-SS,  e^  7-33,  new.— Below. 

Six  large  slae  Ebonite  X.oolaii6he  Batteries, 

FleteherGae  Furnace,  Hot- Air  Engine,  Simptex  Dyname»  IsiaJMlsil 
aroaatar*  wound,  SOc.p.— A.  Kino,  Jaaea-atjvot,  BheeracM. 

Dynamo,  llaaehester  lOOo.p..  "  Bourne  on  Btiam- 
Engine,"  Engine  and  BoUor,  abovt  f-borae.  Oifcra  iavilsi,  sr 
exehangofor  3U.P.  Engine  and  boiler  eombiaed  and  msl^orOil 
Engine.— A.  J.  Foot,  Chipotoble,  Taunton. 

Halae'a  Xediosl  Ooll.eoet£8;  brass  LenrflafSf 

Talv^and  Brass  tttoam  Whistle.  Exchange  anything  valasHfir 
lot— HxLMSXAW,  76,  Srohard-etreet,  Bndford. 

Half-hoiM  Tertieal  Boiler,  thick  iron,  18tuhM.bMft 

fitting*,  as  new,  worth  BlO.  Exehangv  gold  wat^  or  eSkra-> 
CHa.nLSs  WALTxa,  Springfield,  Wellington,  booMrsat. 

Wanted,  Steam  Ibgine  and  Boiler  about  4H.  P.  Sr- 
ehang*  below.— Addreaa,  Vvvtam  Pittau,  4e,  Huagerford  rai<^ 
Lonoon,  N. 

Prixnsiry  Batterr,  in  solid  mahogany  esai,  vith 
regulating  gear,  sultoblc  lor  lighting  or  working  motor,  cnmfl  10 
amp.,  AO  volte.    Exchang*  for  above. 

Iteadins  Sorew,  8ft.  9in.   by   |in.  diameter,  lis. 

piteb,  double  thread.  Oflbn.  Anything  wanted,  four-Jsw  er  otter 
good  chuck,  suit  Situ,  lathe.— Bolow. 

Waaied,  set  Model  Bngiae  Oaatliigs  and  Focgifl|ila 

their  ordinary  metal  (not  all  braas).  OBer*.— U.  tioeumoiSl, 
Marine  Approach,  South  Shields. 

Pookst  Voltmeter  >  1-140  Tolts,  eoat  £S  ICs. :  Mam' 

mulaton,  Launch  Bogin^  3iui.  etrokc,  11  bors;  A^fasMIt 
Braasee,  or  sell  separate.  Wanted,  li-horse  Launch  BolUr,  uitk 
fitting*.— C.  A.  Yavoxxtsu.,  K,  Aldrldge>road,  WeAbourae-pait. 

Lathe  wanted.    Bxebange  60in.  Budge  Ordinary,  to 

value  £3.— RoBLtsoH,  SSI,  Homaey-rnad,  HoUoway,  N. 

Gowper  Printing  Press,  Weston's  ^ttaa  Bioobi 

Carpenter's  Bench,  with  parallel  vice,  new  ;  Copying  Press,  St«at« 
Thread  Screw,  liin.  by  SJm.  long. 

Wanted  in  exchange  for  any  of  AbOTO*  4iar6i&. 

back  gvured  Lathe  or   Drilling  MacUine.— At.rxu,  119,  Midtklp* 
>,  East 


lane. 


Dulwieh. 


Lathe,  4|  or  6in.,  wanted  in  exchange  for  Safety 

BicscLC,  genuine  Rover,  and  caah*to  value.— Alt xan,  UB,  Lerdahip 
lane.  East  Oulwlch. 

Wanted,  exchange  Headstook,  Face-plate,  Foppefc- 

head,  T-rest«,  7m.  centr^  for  saaaller,  about  4in.  centn^  mail  Mix 
good  condition.— Scon,  31,  Walmsley.atr*et,  Fleetwood. 

Bhumkorff  Coil,  tin.  spaik ;  Phonogaph,  good  arte, 

new ;  Stott  Gas  Governor.    Exchange  Camera,  Lanlam,  er  oBsn.— 
75,  Church-aUeet,  Littleborough. 

7in.  centre  Compound  Slide*reat,  good  ts  new.   Kf- 

change  to  value  of  fiOa.    Also  four-jaw  Chuca,    Uin.dia.    EiehMfi 
to  valueof  AAs.— JxMxe  Ujioxxwoos,  Leighton  Buis*rd. 

"  Amatenr  Meohanios,"  Vol.  L,  by  PbuI  Hit- 

luck,  iliu*trat«d,  M  fnli-pxge   plate*  and   SOO  eats,  condltiaa  <• 
new.    Whatoffers?— J.  W.  DiAa,  Baldock. 


C( 


Notee  on  Bnildiny  Oonatmotion,"  BiHa^ 

ton's,  part  I.,  for  elemantery  stage,  with  336  woodcuts,  in  n«i*  cea«i* 
Uon.    Best  etudent's  book.    What  oifers  ?-J.  W.  Dxax,  Bsl<!oct. 

Kaffneto-Xleotrio  Maohine,  good  order,  inrala- 

able  for  invalids,  with  adjuatoble  current  to  suit.    Cost  IM.,  ^  tot 
eompleto.    What  offers?— J.  W.  Dbax,  Baldock. 

Yertioal  Bn^ine,  S}  bore,  4ia.  stroke,  spring  piiCoQ 

oil  cup.  drain  cocka,  dec.,  steel  forced  crank  shaft,  u.M.  beartfC* 
throughout,  with  pump  complete.— Below. 

Yertioal  BoUer,  'Sft.  din.   high,  ift  gin.  diia.,  I 

plate,  internal  fi'e  box.  maeeive  eet  of  G^.  fitting*,  smokst  mm«i 
exhaust,  and  feed  pipes  fitted.— Below. 

Exchange  Above,  f  Bngine  and  Boiler,  ia  workteg 

order,  for  U  and  Planer,  Gas  Bntnge  or  Organ.    Muit  be  good.  Fit- 
ticulars,  stomp.— Below. 


Magio  Lantern  (good),  4in.  condeasen,  new. 

able  for  oil  or  lunc  light,  retort  jel,  purifier,  limesb  ftc ,  T4lnr  fiOsy  nn 
exchange.    Seen  anv  time. — Below. 

Breaat  Drill,  gear  wheels,  6  drills,  oomplet 

value  10s. ;  «lao  Batahet   Drill,  value  lOe.  ^  small  frvt  saw,  j 
with  drill,  fis.    Part  exchange-    Stamp  for  dainils. 


Horiaontal  Feed  Pump,   new,   |  ram,  Ta| 

Castings  for  same,  value  2t.  Od. ;  Copper  BoUer,  VirrCed, 
Engine,  all  fittings,  value  2Se. 

Dynamo,  with  8  lamps,  ralne  60s. ; 

Engines,  all  good.    Exchanjre  otfcrs  and  inspection  invi 
fbr  reply.— Mxcxaxic,  7^  B«Bt-ro*4,  West  Ham,  E. 
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PBOaRlSS  OF  ASTEONOMT  IN  189L 

ITU  the  advent  of  another  year  we 


W"   . 
give,  as  is  our  annual  custom,  a  oen- 

<sue  summatT  of  the  astronomioal  events  and 
disooreries  during  the  one  which  has  just 
<do8ed:  a  summary  which,  as  on  former 
occasions,  will  be  found  to  contain  a  record 
of  real  and  enduring  progress. 

Beginning,  as  usual,  with  the  Sun,  we 
ma^  remark   briefly   that   the   two  Solar 
Edhpsee  of  June  6th  and  Noy.  30th  being, 
eren  where  visible,  ann^r  and  partial  re- 
spectively, presented  no  phenomena  worthy 
•of  being  chronicled.     Two  very  important 
memoirs  on  the  subject  of  the  Solar  Parallax 
have  appeared  during  1891.    The  first  was 
the  Appendix  III.  to  the  '*  Washington  Ob- 
servations" for  1885,  by  Prof.  Wm.&rkness, 
<Kf  the  United  States  Navy,  who,  under  tiie 
title  of  «'  The  Solar  Parallax  and  its  Eelated 
Constants,  including  the  Figure  and  Density 
of  the  Earth,"  has  produced  one  of  the  most 
masterly  discussions  of  the  whole  question 
that  has,  so  far,  appeared  at  all:    No  student 
of  Physical  Astronomy  can  afford  to  dispense 
with  a  careful   and  deliberate   perusal  of 
Mr.  Harkness^s  book,  which  forms  an  ency- 
dopsodic  repertory  of  the  entire  subject.  The 
eecond  Memoir  to  which  we  have  referred 
was  published  by  Dr.  Auwers  in  No.  3066  of 
the  Astronomiache  Nachrichten^  and  gives  the 
results  of  the  reductien  and  discussion  of  754 
measures  of  the  distance  of  Venus  from  the 
Son's  Limb  durine  the  Transits  of  1874  and 
1882,  made  by  the  German  observers  with 
the  Heliometer:  the  result  from  tiiel874 
Transit     coming    out    as    8-877 "  ±  0043; 
and    that   from   the   Transit   of    1882   as 
^'879'  ±  0-037 '.    A  most  important  advance 
in  the  studv  of  the  Solar  prominences  has 
been  made  by  Prof.  G.  E.  Hale,  Director  of 
the  new  Observatory  at  Kenwood,  Chicago, 
U.S.    This^  very   able    and   rising   young 
spectrosoopist  has  succeeded  in  photograph- 
ing prominences  on  the  H  and  K  lines  of  the 
Spectrum,  and  has  further  obtained  a  series 
of  bright  lines  in  the  Spectrum  of  a  nro- 
minecoe,    which    with    practical    certamfy 
correspond  to  the  dark  hydrogen  lines  which 
Dr.  Huggins  discovered  in  Sie  ultra-violet 
region  of  stars  of  the  Sirius  and  Yega  type. 

The  Transit  of  Mercury  of  May  9th — 10th 
was  observed  at  several  Continental  stations 
and  in  South  Australia ;  but  nothing  worthy 
of  record  appears  to  have  been  noted. 

We  last  year  made  brief  reference  (Vol. 
LII.  p.  409)  to  an  alleged  astonishing  dis- 
covery by  Signer  Schiapaxelli  that  the  periods 
of  rotation  and  revolution  of  Venus  were  (as 
in  the  case  of  our  own  moon)  identical.  The 
condusioBS  of  the  great  Milanese  astronomer, 
which  were  naturally  received  with  much 
caution,  have  been  since  most  gravely 
assailed  and  serlouslv  shaken  by  those  two 
skilled  observers  and  admirable  draughts- 
men MM.  Niesten  and  Stuuyvaert,  of  the 
Belgian  Eoyal  Observatory ;  who  find  that  a 
period  of  23  hours  suits  tneir  own  observa- 
tions fro^  1881  to  1890  so  well,  that  they 
famish  what  might  almost  be  Ascribed  as 
an  elaborate  map  of  Venus  founded  on  them. 
Comparison  of  this  map  with  drawings  by 
Schiaparelli  and  PerroUn  on  specified  dates 
**  establish  beyond  criticism,"  as  they  them- 
flelves  say,  the  correctness  of  de  Vice's 
^sical  determination  of  the  period  of 
Venue's  rotation. 

From  observations  of  Vesta,  M.  G.  Leveau 
^gns  masses  to  Mars  and  Jupiter  differing 
worn  those  ordinarily  accepted.    The  follow- 

wg  are  his  values :— Jupiter  — ^ — .    and 

Vats      ,^  ^^^'^ 

3700000' 

Toil.  UT.-170. 1808. 


Up  to  October  15  no  less  than  22   new 
Minor  planets  had  been  discovered,  by  some 
observers  with  plenty  of  idle  time  on  their 
hands.    This,  we   imagine — ^but  we   speak 
with  some  hesitation — ^raises  the  number  of 
known  planetoids  to  321 ;  but  as  there  are 
doubtless  3,210  or  32,100  (varying  from  the 
size  of  the  Piccadilly  Circus  down  to  that  of 
a  cricket-ball)  yet  undiscovered — ^the  precise 
number  is  of  out  Httle  consequence,  indeed. 
Notable  indications  of  activity  and  disturb- 
ance have  been  visible  upon  Jupiter's  disc 
during  the  year  which  has  just  come  to  an 
end ;  and  "htx.  A.  Stanley  Williams  has  called 
attention  to  the  intensification  of  the  colour 
of  the  well-known  Great   Bed  Spot.    MM. 
Niesten  and  Sfcuuyva^  have  been  making 
a  careful  series  of  observations  to  determine 
the  relative  altitudes  of  the  various  Jovian 
details ;  with  the  result  that  the  Bed  Spot 
would  seem  to  be  an  actual  prominence  on 
the  body  of  the  planet  itself,  the  grey  and 
reddish  belts  being  very  near  the  surface, 
and  the  white  mazELngs  and  spots  higher  up 
in  the  ambient  envelope  of  the  planet.    M. 
Belo^olsky  has  jpublished  a  memoir  on  the 
rotation  of  Jupiter,  in  which  he  seeks  to 
show  that  while  the  surface  of  the  planet-- 
taken  as  a  whole — ^rotates   at  a  oenstant 
speed  (about  9h.  65m.),  the  equatorial  belt 
spins  round  in  only  9h.  50'5m.    This  re^on 
of  more  rapid  rotation  is  not  symmetrical, 
but  extends  farther  into  the  northern  hemi- 
sphere. 

Two  new  Comets  were  discovered  durins 
1891,  both  by  Prof.  Barnard — one  on  March 
29  bh,  the  other  on  October  2nd.  Both  were 
moving  rapidly  southward  at  the  date  of 
their  oUscover^r,  and  soon  travelled  out  of 
sight.  Of  periodical  ones.  Wolfs  of  1884 
was  rediscovered  by  Dr.  Spitaler  on  May  2nd, 
and  by  Prof.  Barnard  two  days  later.  Mr. 
Barnard  also  rediscovered  Endke's  comet  on 
August  Ist ;  as  he  did  also  the  Tempel-Swift 
one  of  1869  and  1880  on  September  28th. 
The  latter  was  picked  up  in  this  country 
two  nights  later  by  Mr.  W.  P.  Denning,  of 
Bristol.  It  may  be  remarked  that  its  posi- 
tion differed  widely  from  that  given  in 
Bossert's  ephemeris. 

Tiiat  indefati^ble  observer.  Prof.  Swift, 
continues  his  onginal  discoveries  of  Nebulae 
(already  amounting  to  some  800 !),  and  is 
engaged  in  the  preparation  of  a  catalogue 
of  those  last  detected. 

The  Photographic  Chart  of  the  Heavens 
continues  to  be  talked  about  and  written 
about.  Meanwhile  that  real  and  earnest 
servant  of  science,  Dr.  Gill,  Her  Majesty's 
Astronomer  at  the  Cape,  has  practically 
brought  a  preliminary  pnotograpnic  survey 
of  the  Southern  Heavens  to  a  conclusion. 
Presumably  he  was  his  own  committee,  and 
so  absolved  himself  from  the  necessity  of 
speechifying  and  passing  resolutions. 

Stellar  ^otography  has,  at  any  rate, 
most  matenallv  modified  our  views  as  to  tiie 
structure  of  uie  visible  Sidereal  Universe. 
Conspicuous  among  those  who  have  thus 
aided  in  advancing  our  knowledge  of  the 
shape  and  dimensions  of  our  surrounding 
star  system  must  be  mentioned  Mr.  Bussell, 
director  of  the  Sydney  Observatory,  N.S.W.  ; 
Dr.  Max  Wolf,  of  Heidelberg;  and  Prof. 
Barnard,  of  the  Lick  Observatoiy.  We 
referred  last  year  to  Miss  A.  M.  Ulerke's 
splendid  work  "  The  System  of  the  Stars," 
in  which  the  subject  of  the  construction  of 
the  Sidereal  Universe  was  treated  at  once 
with  that  charm  of  diction  and  rigid  scientific 
exactness  which  characterise  all  the  work  of 
its  gifted  author.  We  may  here  add  that  the 
whole  subject,  illustrated  by  reproductions 
of  the  origmal  photographs,  has  been  lucidly 
explained  to  the  general  reader  in  the 
columns  of  our  contemporary.  Knowledge, 
by  its  editor,  Mr.  A.  Cowper  ILanyard.  Mr. 
Boberts  cbntinues  sedulously  to  work  at 
those  astonishing  transcripts  of  the  sky, 
which  have  long  placed  him  at  the  head  of 
our  English  stellar  photographers. 


Some  most  remarkable  results  in  Stellar 
Spectroscopy  have  been  obtained  at  Potsdam 
by  Prof.  Vogel  and  Dr.  Scheiner,  who  have 
employed  photography  to  register  the  very 
minute    displacement    of    Stellar   spectnu. 
lines,  as  compared  with  those  of  terrestrial 
elements.    By  usin^  the  hydrogen  line  near 
G,  and,  later,  certam  iron  lines  near  it,  the 
rates  of  motion  in  the  line  of  si^ht  of  some 
50  stars  have  been  recorded  with  hitherto 
unapproached     accuracj^.     How    accurate 
Prof.  Vogel's  method  is  may  be  gathered 
from  the  fact   that  his   measures   of   the 
motion  of  Venus  in  the  line  of  sight  (an 
independently  and,  of    course,  thoroughly 
well-known  quantity)  differed  just  0'4  xmle ! 
from  those  calculatea.    It  is  known  how  the 
photographs  of  the  spectrum  of  (  Ursae  Majoris 
taken  at  Harvard  showed  a  duplication  of 
the  K  line  at. irregular  intervals;  and  how 
further  investigation  revealed  the  fact  that 
this  star    was  a  binary  with  a  period  of 
some  105  days;  as  also  how  the  duplioitrv 
of  /3  Auriga)   was   similary  detected!,    and 
that    star   shown  to    be    also  a    binary, 
but   with   a   period   of    four    days    only. 
These   results   have  since  been  confirmed 
by  Prof.  Vogel,  who  has  further  deduced 
from  his  photographs  of  the  spectrum  of 
Algol  that  the  dark  component,  nearly  as 
large  as  our  Sun,  but  onlv  one  quarter  of 
his  mass,  revolves  with  a  velocity  of  55  miles 
a  second;  and  the  bright  or  visible  com- 
panion, with  double  the  mass,  with  a  velo- 
city of  26  miles  per  second,    a  Virginia  and 
Mizar  have,  in  like  manner,  been  shown  to 
be  binary  systems.    Mr.  Keeler,  at  lick,  too, 
with  the  dispersion  obtained  in  the  3rd,  and 
even  the  4th  order  of  spectrum,  in  a  grating 
containing  14,438  lines  to  the  inch,  has  made 
eye  observations  of  the  spectra  of  Arcturus, 
and  of  the  nebula  2  6,  which  are  comparable 
in  accuracy  with  the  Potsdam  photographic 
ones.    Happily,  no  more  suppositious  spectra 
of   Vega,    or   any   other   star,  have  been 
**  communicated  "  to  the  Bojal  Astronomical 
Society ;  which  has  not  agam  been  made  the 
laughmg- stock  of   German   and  American 
astronomers  by  its  publication  of  South  Ken- 
sington sneotrosoopic  results. 

It  will  be  remembered  how  M.  Loew^,  of 
the  Paris  Observatory,  devised  an  ingenious 
method  of  determining  the  Constant  of 
Aberration  by  a  reflecting  prism-shaded 
double  mirror,  placed  over  the  objective 
of  a  telescope  so  as  to  throw  the 
images  of  two  stars  widely  separated 
in  Uie  heavens  simultaneously  into  the 
field  of  view,  and  enable  their  distance 
to  be  measured — ^a  process  repeated  after  a 
considerable  interval.  In  the  Comptes  Rendua 
for  March  16  last,  the  preliminary  results  of 
the  labours  of  MM.  Loewy  and  Puiseux  are 
given,  the  most  important  of  which  un- 
questionably is  this,  viz.,  that  '*  Struve's 
value  20  445"  is  very  near  the  truth.  It 
would,  in  our  opinion,  be  premature  to 
alter  it." 

Among  the  astronomical  events  of  the 
year  1891  may  assuredly  be  remembered  the 
delivery  of  the  address  at  the  British  Asso- 
ciation at  Cardiff  by  oxir  greatest  living 
English  spectrosoopist.  Dr.  Huggins.  Ajs  an 
eloquent  exposition  of  the  existing  condition 
of  our  spectroscopic  knowledge,  and  as  a 
tribute  to  those  wno  have  been  instrumental 
in  building  it  up.  Dr.  Huggins's  address 
has  never  been  surpassed,  even  if  it  has  been 
equalled.  A  vulgar  and  spiteful  attack  on 
its  gifted  author  by  a  private  friend  of  a 
person,  the  omission  of  whose  name  from 
the  address  was  but  too  obviously  prompted 
by  the  highest  chivalry,  only  excited  an 
amount  of  contempt  for  the  writer  and 
disgust  at  his  impeitinence,  which  must  con- 
siderably have  astonished  him.  It  is  singu- 
larly unlikely  to  do  his  paper  much  good. 

Prof.  Keeler  has  gone  to  Allegheny  as 
superintendent  there.  His  loss  to  the  Lick 
Observatory  will  be  very  great  indeed,  if 
not  irreparable. 
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Aitet  forty  ye&ra'  serrioe.  Dr.  Hind  has 
retit«d  from  the  Buperintondence  ot  the 
Nautiail  Almanac,  and  Mi.  A.  M.  W. 
Domiiiiz  b&s  been  appointed  iaa  Bucoeaaor. 
It  would  liATe  been  difficult  to  select  any  one 
better  qualified  in  erery  way  for  the  poaition 
than  he  ia.  A  man  of  hia  ability  and 
attainments  had  no  buBineaa  in  a  compara- 
tiTely  subordinate  poaitioa  in  Oieenwioh 
Obaerratorr. 

Amon^  the  moat  noteworthy  Astronomical 
PablioationB  may  be  mentioned  Vol.  XXIV. 
of  the  "  HaJTard  Meridian  Photometry,"  a 
work  of  reference  for  all  time.  Two  other 
magnificent  volumes,  too  (XXVT.  BJid 
XXVU.J,  in  connecdon  with  the  Draper 
Memorial,  conaiating  of  an  ezhanatiTe  cata- 
logue of  stellar  spectra,  and  an  elaborate 
explaaation  of  its  construction  and  com- 
poeition  will  add,  if  that  be  possible,  to 
the  renown  of  Harvard.  We  have  else- 
where spoken  of  Prof.  Haikneea's  dasaicol 
work  on  the  "  Solar  Parallax,  £c."  Among 
somewhat  less  important  works  may  be 
mentioned  a  most  elaborate  monograph  of 
the  well-known  stellar  cluster,  4'  Peraei,  by 
M.  Pihl,  of  Chriatiania ;  Mr.  W.  F.  Denning'a 
excellent  Tade  mecnm  for  the  amateur 
aattonomer,  "  Telescopic  Work  for  Starlight 
Evenings "  ;  the  smaller  edition  of  Mr, 
Cottam  a  invaluable  "Star  Charta";  and 
the  Messrs.  Cooke  and  Sons'  little  book 
on  "  Adjuating  and  Testing  Telescopic 
ObjeotaTes." 


Death  ,  has  unhappily  removed  several 
aatronomOTS  who  will  ne  sorely  miased.  M. 
Qautier,  the  quondam  head  of  the  Oeneva 
Obaervatory,  and  Mr.  Henry  Pratt,  of 
Brighton,  an  amateur  known  for  his  ad- 
mirable drawinga  of  the  ploneta,  died  during 
the  earlier  part  of  the  year.  On  May  1  there 
passed  away  Dr.  Schbofeld,  who  aucoeeded 
the  illustrioua  Argelander  at  Bonn.  There 
he  commenced  and  carried  through  the 
"  Sou^em  Durchmusterung,"  the  result  of 
ten  years'  such  incessant  Ubour,  as,  it  is 
feared,  ahoitened  hia  life.  He  was  G2  at 
the  date  of  hia  death.  On  June  23rd,  in  his 
year,  died  Mr.  Norman  Pogson,  the 
Ctovemment  Aatronomer  at  Madras,  a  poai' 
tion  he  had  held  for  30  years.  He  diacoTered 
eight  new  minor  planeta  and  20  new  variable 
at&rs.  He  will  always  be  remembered  by 
those  interested  in  Bt«llar  photometry  as 
having  auggeated  the  factor  whose  log.  ibU'4 
(2-212)  for  stellar  magnitudes,  aa  the  result 
of  his  photometric  experiments  at  the  Bad- 
clifte  Obaervatory,  Oxford.  OnAugnat20th 
he  was  followed  by  Bninnow,  who  was 
originally  Director  of  the  Bilk  Observatory. 
Later  he  became  First  Assistant  at  Berlin, 
and  from  Prussia  migrated  to  the  United 
Statea,  wbero  he  was  auccesaively  con- 
nected with  the  Ann  Arbor  and  the  Albany 
Observatoriea.  He  will  be  chiefly  remem- 
bered in  this  country  as  having  been  Astro- 
nomer Boyal  for  Ireland  from  1860  to  1S74 
and  as  the  author  of  a  well-kmown  work  on 


"  Spherical  Astronomy."    He  died  of  heirt 

dieeaee  at  TO.  On  September  18  died,  ot 
consumption,  at  the  early  age  o*  ■"  *^ 
pro       - 


^ ising    young    astronomer.    Dr.  J.  L. 

Lamp,  who  commenced  his  career  at  Bott- 
kamp,  and  thence  went  to  Berlin,  where  b» 
became  one  of  Dr.  Aawers's  most  tnuted 
aasiatants  and  ooadjuton. 


pOOT-FOWUt  8AWfl.-II. 

THE  second  design  ot  Bergeron  aftnds 
some  oB^ol  hints  in  the  oonstructioD 
of  thia  kind  of  tool,  and  I  have  theretwe 
given  here  a  fair  copy  of  it.  Taking  th» 
height  of  table  as  about  Sft,  the  scale  i» 
probably  lin.  to  a  foot.  It  will  be  seen  thst 
we  now  hare  two  snwa— one  being  ^eff 
narrow,  for  use  in  cutting  out  curTBO  work, 
the  other  broader,  but  both  thin,  bo  a»to 
produce,  in  cutting,  as  little  friotion  as  po«- 
eible.  We  have  a  idllar.  A,  rising  from* 
stout  table,  Q.  The  upper  part  of  tta» 
pillar  carries  the  bow.  which  was  than  a 
common  form  of  apring  used  in  the  pole 
lathe.  Attached  to  this  la  an  upright  piMS. 
B,  which  I  have  dmwn  as  it  is  m  tn» 
original;  but  ita  form  is  not  very  a."*^ 
From  the  description,  however,  it  api|«»'*^ 
be  of  trianguhu'  section,  or  doveloii,  mo 
that  the  upper  frame  0  E  and  its  iron  was 
slide  up  and  down  upon  it,  ao  that  thia  wm- 
plete  frame  can  bo  adjusted  for  heigbt.  a»> 
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tlampsd  at  any  point  desued.  Th«  objaot 
eridBntl;  U  to  ensble  tha  bM  £  to  bo  aet 
timber  or  lower,  to  acoommodftte  dfSerent 
thickueBsee  ol  wood.  It  thua  prareats  such 
wood  Irom  being  lifted  hy  the  iipBtiok«  of 
«w.  It  will  be  eeen,  thereloie,  that  the  iron 
roda  which  gnids  the  uw  truse  aie  not  oon- 
tinnons.  The  lower  onea  very  ouefulljr 
fltoed  to  be  in  tt  line  wiUi  theae  nppar  onu, 
ud  needing  no  subaMttent  »djtutmeat,  u« 
let  into  the  under  aiae  of  Hia  teble  t,t  one 
end,  ftnd  at  the  other  are  fastened  by  nuta 
and  soiewB  to  the  board  H.  We  mar  now 
torn  OUT  attention  to  the  saw-fiame.  But  I 
«w  that  I  have  aoddentally  misplaoed  the 
two  hooka  by  which  the  frame  ia  attached  to 
tbe  cords  above  and  below.  These  ahould 
hare  been  placed  in  the  oentrea  of  the  oroM- 
bats.  The  ends  of  the  Baw-Jrame  or  oraaa- 
ban  D  D  are  made  aa  seen  on  a  la^er 
OMla  in  Fig.  3,  whieh  shows  put  of  two 
■Toored  pulleys  let  into  the  woodwork. 
Theae  working  on  the  nprif  ht  ban  redttce 
the  friction,  and  prevent  undne  wear  of  Ute 
Mrta.  There  is  a  oentral  bat  to  the  taw- 
irames,  shaded  to  distinguish  it  from  the 
Dpright  dovetailed  bar  behind  it.  Tliia  is 
ebailv  shown  at  C,  Fig.  3.  It  is  etout 
enough  to  hear  the  t«naion  of  the  two  saws 
vithoat  yielding;  in  the  least.  The  bar 
Heating  tha  upright  iron  rods  above  the  table 
iialotted  to  looeive  the  baek^art  of  the  bbw- 
bU«a,  aa  shown  at  Fig.  2,  giving  neoeasary 
npport  jnat  where  the  oUef  strain  ooours 
Tl»  waf  in  which  circular  work  is  done  ii. 
lather  ingeuions,  but  is  evidently  suited 
(Oily  to  work  of  small  size ;  piecea  ot  large 
«arvatnre  marked  independently  for  sawing 
coold,  however,  be  done  without  difficulty. 
Tita  lower  bar  of  the  guide  is  extended  to- 
wards the  left,  hut  redaoed  in  siie,  and 
this  part  receives  a  sliding-pieoe  with  a 
point  below,  dmilai  to  ^t  of  a  pair 
of  bpom  compasses.  This  point  ia  made 
to  pierce  the  centre  of  the  oiroular  pieoe 
to  be  cut,  which  is  gradually  revolved  while 
the  ciittinK  goes  on.  In  this  kind  of  work  it 
wontd  probably  be  neoeasar^  to  set  the  saw 
«ia  tangent  to  the  cirale,  which  could  readily 
U  done  bv  means  of  ita  olampiag  screi 
The  treadle  of  this  eaw,  it  will  be  seen,  __ 
not  fixed,  but  takes  ita  bearing  upon  the 
floor.  Probably  it  would  need  to  be  hinged 
to  prevent  alipping.  Fig.  3  shows  the  cross- 
piece  of  the  frame,  whioh  slides  up  and  down 
cpon  the  iron  rods.  Brass  pulleys  are  let  in 
to  bear  against  these  rod*,  reducing  friction 
vsry  ooDsiderabl^.  Both  cross  pieces  are 
thus  Gtted.  Consideiiiig  the  date  of  this  saw, 
IStfi,  and  ita  many  advantages  over  a  circulsr 
«v,  it  is  really  a  wonder  that  it  ia  not  now 
— *>  far  as  I  know— made  for  sale.  1 
■Mt  aware,  in  fact,  of  any  vertical  saw  being 
in  the  market,  although  everyone  who  has 
triad  it  knows  that  the  labour  of  working  a 
OTCular  saw  prohibita  its  uae,  except  for  the 
nr;  lightest  work.  Fret  aawa  we  have  in- 
•unnerable;  but  we  need  a  good  workable 
tool,  suited  to  the  ripping  up  of,  say,  2in. 
plank  wood,  and  although  a  crank  aotion  and 
nprheel  are  easily  arranged  to  increaea 
*PMd,  it  ia  a  question  whether  direot  action, 
•*  in  this  saw  of  Bergeron's,  is  not  prefor- 
^.  as  the  weight  of  the  workman  is 
<>n>nght  to  bear  upon  it,  instead  of  only  the 
museularpoweroflegorarm.       0.  J.  L. 


MB  rfERPOlLlT   IHSTAHTAHEOITB 

8TEAH  OBVBaATOK. 
TKPEOVEMENTS  in  the  SarpoIIot  laatan- 
i  tauKiiu  Suam  Generator  bare  bean  taoantlj 
pwaUd,  and  In  the  drawing*  aooompanvlnK  tha 
*mfiue  ipedacation  ienral  modiBad  forms  are 
^^  Pig.  lofthaUlBBtrationatnBuedshowa 
''™o««l  eaction  of  odd  form  of  tnbg  or  tabular 
P«M omttntctod  aoooading  to  the  inTsntios:  and 
V*PMMta  a  vottioal  aaction  om  the  chain  line  in 
Si'.l'  .  "  •  geneiBter  aooordivg  to  thii  inTon- 
™»o iaitantaneona  vuioriutian of  the Uieoted 
"T«  a  attaotad  in  the  lUt  capUUry  apaoe  a  i  of 


a  dinwiL  metallic  tube  A  which  la  ooQsd,  nndala- 
ting  or  atnight,  and  which  ia  preventeil  from 
altering  Ita  form  bj  being;  anitably  hooped 

atayed,  or  by  embaddiog  the  coili  or  tnbea  i 

maaa  <it  cut  metal.  FigL  1  and  i  ihow  a  flat 
oapLUary  tnbe  A,  the  oonvolntieaa  of  which  lie 
between  parallel  planaa,  and  having  enda  '  e',  one 
•erring  for  the  injection  of  the  liqnid  to  be 
Taporiaed,  and  the  other  aerring  aa  the  ontlat 
for  the  npoQT.  Theaa  ends  are  aituited  cloae  to 
one  another.  The  tube  A  ia  embedded  in  a 
CBitiDg  B,  through  which  ere  formed  the  aper. 
torea  or  paeugea  0  C  tor  hot  gaaos  and  prodacta 
ot  oombnation,  which  paaasgea  are  aeparated  by 
waba.  The  aparturea  C  may  be  of  any  oonveniant 
aize  or  form,  and  their  inrfacaa  aa  wall  aa  the 
external  pariphary  of  the  oaating  may  be  uther 
■"ooth  or  be  (urniahed  with  proieotioas  as 
shown.  The  oaating  B  la  provided  with  a 
pTDJaotion  or  heck  G  thniagh  which  paaa  the  two 
ends  c  e'  of  the  capillary  tnbe,  and  ia  famiahed 
with  grooves  d  in  which  take  tha  edgea  or  aidea 
of  vertical  alota  in  the  c;liadrical  walli.  Near 
tha  extremity  of  the  tube  are  notchea  adapted  to 
receive  and  retain  the  atam  and  the  head  of  the 
bolta,  the  nuta  of  which  act  upon  the  oroaa-piace 
and  caoae  the  aame  to  bear  upon  one  of  the  ooi- 
reaponding  ends  d  or  <'  of  the  tuba  A.  The 
patenteea  aay  that  they  obtaia  for  joining  the 
aereral  alemanta  together  a  joint  whioh  ia  wfe, 
aaay  to  make,  and  without  piojaetiona.  Tbia 
joint  may  be  arranged  on  tbs  two  ends  c  c'  at 
once  whan  they  are  adjacent  to  one  anoUMr; 
■tmilarly  the  twoendiiri;),  instead  of  being  cleanly 
cut  aa  in  Figa.  1  and  2,  nay  be  made  flaring,  or 
rounded  by  meana  of  a  hammer.  Thia  hammer 
wra-k  may  be  e&acted  before  the  forautioa  of  the 
aovelope  or  easting  B,  or  afterwarda  when  the 
casting  ia  of  a  maUasbla  metal,  aa  for  example 
ingot  iron  or  nuld  steoL  Aa  it  la  aeoaaiary  for 
propariy  ataengtkening  the  capillary  tuba,  and 
for  tianMitting  tha  beat,  that  tiiia  tube  shoold 
be  in  intimate  oootact  wi^  the  oaating  B,  care  it 
'•^■a  before  catting  to  clean  or  aoonr  it  oarafullj, 
if  necesearr  ft  it  tinned  or  thinly  ooated  with 
a  wehUble  metal,  whieh  will  aaaiat  tha  naion  of 


the  parts.  Intimate  union  is,  however,  efEeotad 
when  a  oaatiag  B  of  ingot  iron  or  mild  steel  ia 
employed  by  reaaoa  of  the  high  temperature  at 
which  the  lame  fusee,  whioh  oaoaaa  the  outer  skin 
of  the  capillary  tuba  to  partially  melt  or  run,  and 
in  consequence  effects  an  intimate  welding  <^  the 
tnbe  and  tha  matal  of  the  oaa&ig.  Mild  steel  in 
addition  to  being  atronger  than  ordinary  caat  iron, 
haa  furtharmore  the  advantage  of  great  mallea- 
bility.; it  enablaa  vaporiaars  to  be  made  of  com* 
parative  lightnaaa,  and  withatanda  changes  of 
temperatnrq  in  the  fomaot  better  than  caat  iron, 
and  protects  tha  Inbeddad  tnbe  to  a  greater 

The  envelope  or  casting  B  allowa  of  giving  to 
the  vaporising  elemanta  forma  which  being  ob> 
tained  by  moulding,  allow  of  easy  erection  id  the 

Gneratora  and  of  intarohangeabliity  of  the  paita. 
conttitnlea  a  large  and  econemioal  raaervoir 
ot  heat.     TIte  comiuete  apecification  contains  ten 


F&ACIICAL    HICKOSCOFY   VOK 

8TUDBNT8.-XtV. 

By  FaaoBKicx  Datib,  B.Bo. 

THE  apinal  cord  eitenda  itsalf  at  tha  apex  into 
a  great  narre-ceotre,  termed  the  "  medulla 
oblongata,"  which  ia  ritaated  at  tha  baae  of  the 
biain.  It  thla  be  injured,  we  find  that  lite  at 
once  ceases.  It  has  been  proven  W  experiment 
that  certain  portion*  of  the  brain  itaelf  may  be 
entirely  remoTod  from  the  living  mibjeot,  but  the 
moment  the  medulla  oblongata  ia  inriaed  or 
injured,  life  becomea  extinct.  If  we  remove  the 
mednlla  oblMigats  and  harden  ita  anbetaece 
' —  '"imaraion  in  apirit,  we  ahnU  observe  it  pte- 
nnder  the  mieroacope  tha  appeanuce  ot  an 
aae  maaa  of  nerve  fibres ;  aecb  it  really  the 
caaa.  Wa  obeerve  alw  the  grev  matter  and  white 
anlataace  occupy  the  aame  relatlva  poaltiona  aa 
'  the  ipinal  cord— that  ia,  the  grey  matter  is 
_terior,  and  tha  white  anbatance  eit«rior.  If 
ths  white  anbstanoe  of  the  cord  be  cut  tmttrely 
through,  leaving  the  grey  matter  intact,  weshsU 
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find  til  Tolontaiy  action  ceBisa ;  bat  ths  Miiii- 
bHity  of  tha  TarioQ*  p&tta  in  conasotioii 
tharawltli  will  in  no  wbt  be  impaii«(L 
Sach  an  eiperimsnt  would  therefore  tend  to 
prove  tlut  it  ia  thnngb  the  grey  matter  of  the 
cord  that  leniibilitj  ia  oaziied  lo  the  braja.  In 
other  wordi,  the  gnf  matter  ia  afiemi.  The 
medulla  oblongata,  like  the  spinal  ootd, 
capable  of  oonveitinff  aflarent  inpnlfaa  i 
efferent  leenlta ;  thenfon  demonstntlog  Tith 
donbt  that  the  gny  matter  ia  senaOTj,  and  the 
white  •nbetanoe  motor.  Bat  thia  itatement  doe* 
not  hold  good  in  every  oaae — it  haa  ita  exoep' 
tion.  If  we  out  the  anttriiir  half  in  the  thoraoic 
region,  we  ifaall  perceive  all  votontary  motion 
ceaaea  below  the  tectioa  ;  bat  il  the  potUrior  half 
be  cut  in  the  eame  manner,  voluntary  motion 
will  net  be  affected  in  any  way.  Thia  tend*  to 
prove  that  the  whole  of  the  white 
not  equally  concamed  in  " 
motor  forcea. 

It  ia  a  curiotu  faot  that  nerve-Bbree  of  the 
■enaory  ayttem— that  ia,  t~  , 
entering  on  one  aide  of  the  oord  paia  entirely 
ovei  to  the  other  aide  of  the  cord.  It  if,  there- 
fore, apparent  that  aenaoiy  impretldona  entering 
on  one  iida  of  the  cord  are  coaveyed  to  the  brain 
by  the  grey  matter  upon  the  oUiar  aide  of  the 
cord.  Thia  haa  been  proven  by  cntting  thraosh 
the  grey  matter  upon  one  aide  and  watohiog  ue 
effect  npoD  the  other  and  vtn  vtrMA.  The  Motor 
fibrsa  do  not  decnaaate,  however,  in  the  a[nna 
oord  at  all.  but  awut  until  they  arrive  in  thi 
mednlla  oblongata. 

We  con  wiUi  tbeae  data  undsratand  how  it  ii 
in  certain  cosea  of  paralyaia,  the  right  aide  of  thi 
bnin  being  paralysed  affects  the  left  aide  of 
the  body ;  and  converaely,  the  left  dde  of  the 
brain  aSacting  the  right  aids  ot  the  body.  For 
pnrpoeea    of   ttndying    theie    pecoliaribes    the 


Diagram  sbowiog  Poaition  of  Brain. 
],  Catebrom ;  2,  Cerebellum ;  3,  Medulla  oblongata. 

atndeat  ahoald  obtain  a  complete  aheapa  brain, 
with  the  medulla  oblongata  and  portion  ot  the 
•pinal  cord  attached.  Any  butcher  will  aupply 
thia;  or  if  the  butcher  does  not  kiUhia  own  meat, 
anyput  maybe  obtained  from  a  alaoghter- house. 
It  will  be  obaerved  the  brain  itself  is  not  merely 
a  globular  mass  of  matter,  but  posaesaed  upon  it* 
•lufoce  al  a  Isrga  number  ot  depreaaions  termed 
"sulci":  theae  give  it  an  undulating  character 
called  convolutiDnB  or  gyri.  The  bruin  proper,  or 
cerebrum,  ia  divided  into  two  psrte,  called 
reapectively  the  right  and  left  hemispheres. 
Beneath  these  we  have  a  aD^aller  portion  called 
by  aoiae  the  little  bntin  or  cerebellum.  We 
in  the  description  of  reflex  action  that  the 
brain  wu  the  only  part  capable  ot  teotly 
peroeiving  fiain,  and  we  find  now  that  the 
brain  itaelf  ia  the  great  aenae  centre.  The 
■enaee  are  all  in  direct  cootioaity  with  the 
brain,  and  we  have  twelve  pain  of  so-called 
cerebral  nerves  reguUting  the  aenaea  in  every 
respect.  Certain  porta  of  the  brain  are  aaid  to 
inSaenoecertain  pull  of  the  body  ;  but  at  present 
very  little  is  deflnilely  known  concerning  thia 
btatement.  and  reaeorchea  at  this  time  are  oeing 
oonducted  with  the  object  of  solving  this 
problem.  The  atudent  will  notice  in  preparing  a 
■action  ot  the  oarebellum,  if  he  cut  completely 
through  loEgituiiinally — after,  of  course,  the 
usual  treatmnnt  for  hardening  the  aubatunce — 
that  it  IB  campoatd  ot  nerve  aubatance  arroDged 
very  prettily  in  pUtea,  and  has  when  cut  a 
fiilLiceoua  or  arboteacunt  appearance,  it  ia  Ihere- 
f'lra  on  thia  account  called  the  "  arbor  vitai." 
We  saw  in  cunnvclion  with  the  medulla  ob- 
li>ngtta  that  fuatlionally  it  compared  to  a 
dtgtce  with  the  apinal  cord  ;  it,  however,  does 


more  than  this ;  to  a  great  extent  the  regnlarity 
of  mpiration  depend*  upon  it.  If  oettain  por- 
tions of  the  medulla  oblongata  be  iojored,  the 
respiration  is  at  onoe  stopped,  the  hewt  in  its 


GironmvBllate  Papilla. 

1, Taste goUeta;   2,  Brdthdlnm;  S.Nerreaii 

" "^  taate  goblata. 


torn  cease*  to  beat,  and  death  resolta.  In  brieflv 
reviewing  the  cerebral  or  cranial  nerves,  we  will 
oonaider,  as  previously  stated,  that  there  are 
twelve  pairs.  I  mention  this  the  more  particu- 
larly becauae  some  authorities  Doasider  the 
number  to  be  nine  only. 

Theae  nerve*  are  given  oB  by  the  brain  and 
medulla  oblongata.  The  first  pair  are  those 
employed  for  the  sense  of  imel^  or  olfactory 
nerves,  and  being  prolongations  of  the  brain — 


Section  ot  Taetile  PapQla. 
1,  TaotOsaarpaaole;  2,  an  Artery;  3,  Nerve. 

.  tion  ot  ths  nose.  In  man  these  bnlbe  ai« 
very  small;  but  in  iniiinal«  which  depend 
the  sense  of  smell  for  obtaining  food,  we 
they  are  well  developed.  Sudi  domesticated 
onlinala  as  the  cat  and  dog  have  larger  bulbs  than 
man,  whilst  their  wild  brethren,  the  fox,  lynx, 
lion,  tiger,  &c.,  have  larger  olfactory  bulbs  still. 
The  leoond  pair  serve  the  eye,  and  ore  colled 

They  appear  to  arise  frmn  the  optic  thalamus, 

'  receptacle  ot   each    aide.      They,  however, 

cross  and   form   a  i^himma^   termed  the    optic 


(hiaama.     It  will  be  understood,  theiefDre,  ths 
ight  nerve  serv<  B  the  left  eye.  and  vi»  i/erid. 

The  optic  nervee  may  be  traced  in  the  bnin 
IS  far  as  the  corpora  quadrigemioa.     The  thiid 


the  mnaclM  of  thee^i^ 

^         _^^  tiOchlOsr,     Tnfl"'w^1>ft  t^ 

superior  ohliqne  ruuscle  ot  Uia  eye*.  Ths  Ifik 
pair,  or  nerve  trigemini,  are  more  compUx,  tal 
divided  into  three  branches,  aapplyiag  &ntl;s 
portion  of  the  ophthalmic ;  secoodly,  the  >npi(ui 
maxillary ;  and,  thirdly,  the  iitf erior  masQsiy 
and  gustatory  nerve. 

The  axth  pair  or  abduceo*  ocoJi  snpply  Ih* 
external  muscles  of  the  eyes ;  the  eerenth  pair 
the  facial  mnsols*  ;  the  cogUh  pair  constitute  thi 
onSitory  nervee ;  the  ninth  pair  oonatitnte  tka 
nerve*  of  taste,  and  ate  tem»d  the  glosK- 
pharyngeal ;  the  tenth  pair  aecra  the  vagni  a 
poeumogastiic  nerves ;  the  elerenth  pair  tc 
qunol  ooceasory  serve  the  muscle*  of  the  neck; 
the  twelftii  pair  are  termed  the  hypoglossal,  sad 
inflnenoe  the  motclea  of  the  tongue.  The  aensa 
ot  touch,  taste,  amelt,  hearing,  and  right  ore  g| 
paramount  Interest  to  the  mieroacopiat. 

We  will  examine  each  in  the  order  ennmental 

tio  eenss  of  touch  i*  extenatra  ;    in  fact,  it 

lata  upon  the  whole  surface  of  the  body.    Tit 

its  of  the  body,  however,  differ  very  greatlj 

the  degree  ot  sensitiveness. 

We  find  the  ports  where  the  sense  i*  acute  to 

be  well  (applied  with  bodiee  tanned   "  taetilB 

"—< usclea."     A  mass  ot  these  form  the  pspills, 

may  be  seen  as  little  elevations  benaatii  ths 

us ;  theae  papilla  are  largely  supplied  with 

blood-vesMls  and  nerves.     The  nerve*  of  to«di 

are  in    ocmneotion    with    the     posterior   reoti 

[sensory)  of  the  apinol  nervee.      The  sense  tt 

touch  may,  or  may  not,  be  oonnacted  with  the 


a  is  reqnind  npn 


but  it  is  probable  a  di&rant  sat 
of  nervsB  altogeth  '         "   '■"  ~'        ~ 

any  case,  further 
the  point. 

Although  the  sense  of  taste  is  generally  oco- 
sidered  to  reside  entirely  in  the  organ  known  ss 
the  tongue,  wa  have  abundant  evidence  that  snd 
is  not  actnally  the  case  :  the  tongue  1*  undoubtedly 


FangUorm  P^iilla. 

ths  chief  organ  in  this  respect ;  bnt  a  portion  of 
the  Boft  pol^  is  also  endowed  with  this  power- 
It  would  appear  that  taste  is  dependent  upon  the 
Sreeence  of  little  bodies  called  respectively  fill' 
jnn,  fuitgifonn,  and  circumvallate  pspillBl  ' 
these  are  well  supplied  with  nerves  govamed  by 
the  glosBopharyng^  and  the  third  branch  of  the 
fifth  nerve.  Many  of  these  filaments  or  bodies 
ore  supplied  with  other  bodies  in  thaii  intsnor 
termed  "tiiste  goblets"  ;  theae  latter  r«ambte 
little  oatMiiles. 

The  flliform  papiUoi  mav  be  found  upon  say 
part  of  the  tongue's  aorfoce,  elongated,  and 
oonical  in  ahape. 

The  fungiform  are,  as  it  were,  swollen  at  toe 
apex,  resembling  a  fungoid  giowtii  in  d>ap«,  and 
may  be  found  principally  upon  the  tip  and  aides 
of  the  tongue.  The  circumvallate  are  compara* 
tively  few,  nnmbwing  about  eight,  ana  s» 
anonged  in  the  shape  of  the  letter  V,  at  the 
back  of  the  tonaue.  They  ore  much  larrnr  thsn 
the  other  two  forme,  and  have  a  space  ^"^ 
the  paidlltD  and  thia  external  coveriDi.  AU 
three  forms  are  covered  with  a  thick  uyero* 
epithelinm. 

FitACTICAL  HINTS    3    BOILffl 
DESIflS.-VJI. 

By    W.    C.    Cabtbh. 

WE  wiU  first  aasutoe  that,  after  oandij 
oomparisou  with  similar  angine*  *■* 
boilers  working  under  aimilar  condi'.iona,  weBsu 
we  ahall  require,  to  develop  the  needful  po«sr,  s 
grata  area  ot  63Bq.ft.,  with  *  beating  ■°^,r 
l,970Bq.ft.,  the  working  preeaure  being  ""'p- 
We  will  also  aaaume  that,  having  r*gu4  U  tii« 
■pace  available  in  which  to  place  our  boUw,  " 
can  best  mtet  the  requirements  of  tin  "^"'^ 
constructing   a  iingla-iaded    boiler  to  contsm 


Jak.  8y   1893. 


XNOLISH 


0  AND  WOHLD  OV 


No.  1S98. 


48a 


theM  mifacet.  Oar  pioUem  •  now  anamM  a 
definite  aipect,  and  we  most  fint  try  ont— «8 
stated  in  Art.  I.  and  in  the  manner  to  be  now  ex- 
plained—yariouB  asBxuned  aiaea,  nntil  we  find  the 
Bmalleet  boiler  that  will  meet  the  reqnirementa 
while  the  relative  valaee  of  D  and  L  (see  Art.  I.) 
shall  be  suitable  to  the  space  in  question.  In 
fixing  these  sizes,  it  is  neoessary  to  remember 
that  room  most  be  allowed  to  enable  the  tabes 
to  be  drawn  with  ease,  and  all  the  fitting  and 
manholee  to  be  aooessible.  In  fact,  accessibility 
is  one  of  the  moat  important  points  in  a  boiler, 
both  within  and  without^ 

The  question  is  really — stated  in  another  way 
—What  is  the  smallest  boiler,  haying  a  given 
ratio  of  I)  to  L,  that  will  contain  the  surfaces 
required,  in  addition  to  the  clearances  which  are 
necessary  at  certain  points  P  We  know  already 
the  surnces,  and  by  referring  to  Fig.  8,  the 
points  where  clearances  are  required  will  be 
seen  indicated  by  reference  letters,  and  below 
are  given  the  respective  amounts  of  the  clear- 
ances in  each  case,  or  the  method  of  determining 
them.  We  thus  find  the  minimum  contents 
of  our  boiler,  and  must  try  various  sizes  tQl  the 
conditions  are  satisfied,  it  will  be  found  that 
the  longitudinal  section  varies  little,  provided 
that  the  size  has  been  approximated  with  lair 
accuracy,  and  that  it  is  uraally  only  necessary  to 
txy  out  the  arrangement  of  the  end.  The  dimen- 
sions given  in  Fig.  8  will  be  found  to  satisfy  tibe 
re(]|uirements,  and  we  shall  in  our  concluding 
article  test  the  scantlings  bv  means  of  the 
formulae  already  explained.  We  take,  then,  our 
grate  surface  of  638q  ft.,  and  having  fixed  upon 
6ft.  Gin.  as  a  length  of  bar  likely  to  suit  the  room 
we  have,  we  find  the  size  of  furnaces  (of  which 
there  are  three)  thus — 
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As  this  is  a  txifle  more  than  we  want,  we  will 
make  the  outside  dimension  of  the  furnace 
3ft.  3in. 

Assuming  that  we  have  room  for  a  total  length 
of  10ft,  we  shall  find  that  7ft.  tubes  willf^ve 
us  a  good  width  of  combustion -chamber,  after 
allowing  8in.  of  water  space  at  the  top  between 
the  combustion-chamber  and  the  boiler  end. 
The  furnaces  and  tubes  Twhich  we  wfll  make 
2^in.  diameter)  must  now  oe  arranged  in  a  trial 
circle  representing  the  shell,  and  allowing  all 
the  required  dearances,  and  it  will  be  found  that 
a  boiler  with  a  diameter  of  13ft.  6in.  will  meet 
all  the  conditions.  The  tubes  should  be  so 
distributed  between  the  furnaces  as  to  give  a 
slightly  greater  number  to  the  centre  furnace. 

List  of  Olearanoes. 

A. — Clearance  between  furnaces  measured  on  a 
Uae  joininff  their  centres.  This  shooldbe  snf- 
ficent  to  a]£>w  for  the  rounding  of  the  end  plates 
at  the  furnace  mouth  flange  (see  A,  Fig,  8),  witili 
not  less  than  lin.  of  fiat  plate  in  ad<utioii.  In 
this  case  the  radius  is  2in.    Therefore — 

2  4-  2  +  1  «  6in.  for  this  deaianoe. 

B. — Clearance  between  furnaces  and  shelL 
As  in  our  figure,  tiie  fiange  of  the  shell  turns 
in  and  the  roniace  mouth  out.  These  flanges 
do  not  interfere  with  each  other,  so  that  we  may 
make  this  distance  j^in.  less  than  A — that  is 
4iin. — ^whioh  is  the  least  water  space  advisable. 
Uad  the  furnace  mouths  turned  in,  then  the 
dirtanoe  B  would  have  been  determined  by  the 
room  necessary  to  get  the  rivets  in  at  the 
tightest  place,  and  would  probably  have  needed 
to  be  not  less  than  6^in.  or  more,  according  to 
the  practice  of  the  manufacturer  in'  the  matter 
of  nvets  and  the  kind  of  *'  dolly  *'  used. 

C. — ^Distance  from  top  of  tubes  to  crown  of 
sheU.  This  distance  snould  not  be  less  in 
ordinary  work  than  one-third  of  the  diameter  of 
the  boiler,  uid  as  it  detennines  the  steam  space 
of  the  boiler,  should  always  be  kept  as  great  as 
possible  to  redaoe  the  tendency  to  priming 
engendered  by  a  small  steam  space.  Of  coarse 
the  higher  the  pressore  and  the  smaller  the 
cylinder,  the  less  steam  is  drawn  off  at  each 
stroke,  and  in  such  ca^es  less  space  is  required 
than  in  low-pressore  boilers.  Still,  the  limit 
giv^n  is  a  ssie  one,,  and  should  not  be  mooh 
exceeded. 

D. — ^Distance  between  the  tube-nests.  This 
should  be  sufficient  to  allow  a  man  to  pass  down 
between  the  tubes  ^  say  llin.  plus  the  tube 
diameter. 

£. — Distance  from  centre  of  outside  tube-rows 
to  front  of  side-plates  measared  in  the  plane  of 
the  tube-plate— that  is,  the  apparent  distanoa 
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whan  Uxddng  at  the  tabe-pkte  from  the  oataide 
ol  the  oombustioa  Qhamber.  Thie  diBtanoe  is 
equal  to  radios  of  flange  ol  plate  +  ^  diam.  of 
tube  -f  }in. 

F* — ^Horizontal  centres  of  tnbe  ■>  diameter 
+  IJiiL 

G.^  Vertical  centres  of  tubes  »  diameter 
-I-  liin. 

H.»Clearance  over  fnmaoe  crown  shonld  not 
be  less  than  8in.  to  allow  of  a  man  being  able  to 
olean  the  fnmaces  when  lying  between  them. 

I. — Clearance  at  side  should  be  sufficient  to 
allow  a  man  to  pass  down,  say,  llin.  outside  of 
tubes. 

This  clearance  must  also  be  preserved  at  every 
point  on  the  route  from  the  manhole,  the  position 
of  which  must  be  conveniently  arranged,  pre- 
ferabljr  in  the  top  of  the  boiler.  The  same  con- 
.  sideration  leads  us  to  choose  such  proportions  for 
the  steam  space  staying  as  shall  leave  not  less 
than  12in.  dear  between  them. 

Keeping  the  above  points  in  view,  the  boiler 
must  OQ  arranged  and  rearranged  until  the  correct 
dimensions  are  obtained.  There  is  no  ''royal 
road,"  and  nothing  but  practice  will  give  speed 
in  finding  the  final  form.  This  will  be,  in  the 
present  case,  a  shell  13ft.  6in.  diameter,  and 
10ft.  long,  with  361  tubes  2jin.  diameter, 
arranged  with  114  tubes  in  each  wing  nest,  and 
133  in  the  ecntre. 

Determination  of  Scantlings. 

SteatTK.  Space  Staying  and  End  Flute. — We  find 
by  trial  that  a  pitch  of  17in.  suits  our  boiler  very 
wdl,  so  we  may  call  S  (seefprmula  xii.)  17  x  17 
B  289.    Formula  (xii.)  then  becomes— 


J 


283  X  110 
I87i 


-1-  11*8  sixteenths,  say,  Jin. 


Comlu»tion  Chamber  Staying  and  Platet, — By 
same  formula,  taking  Sin.  as  a  convenient  pitch, 
and  therefore  making  S  »  64. 


J 


68  X  110 
100 


-  1 


6'9,  say  /tf. 


The  sizes  of  stays  in  each  case  can  be  easily 
found  by  following  the  method  of  Art.  III. 

JVijTiacd.— We  shall  find,  by  trial  of  formula 
IV.,  that  it  would  be  necessary  to  use  a  very 
thick  furnace,  unless  we  use  a  stiffening  ring  of 
some  kind.^  We  therefore  settle  upon  fitting  one 
Adamson  ring  as  shown  in  die  figure,  and  thus 
place  the  strength  of  the  furnace  considered  by 
formula  iv.  beyond  question.  We  must  now  try 
it  by  formula  iii.,  and  we  find  that  }in.  plate 
satisfies  the  equation  thus : — 


8,800  X  1 
2  X  39 


1121b. 


Shelly  Flatiny.—Wiih  such  a  joint  as  that 
shown  in  Fig.  8  we  shall  expect  to  obtain  a  joint 
sfaength  of  about  87  per  cent.,  and  starting  with 
Oiis  approximation,  we  find  the  plate  thickness 
by  reasoning  from  the  conclurions  of  Art.  I. 
If  the  reasoning  regarding  the  bursting  strength 
of  the  shell  in  Fig.  I.  has  been  mastered,  it 
should  be  clear  that  the  plate  thickness  varies— 

Biroctly    as  the  Working  Pressure; 

f ,  as  the  Diameter ; 

,,  as  the  Factor  of  Safety ; 

Invsnely  as  the  Streogth  of  Material ; 

,»  as  the  Strength  of  the  Joint. 

And,  as  the  thickness  here  referred  to  means  the 
total  thickness  of  both  plates,  we  must  divide  the 
result  of  our  reasoning  by  two. 

Stating  the  above  in  algebraic  form  we  get— 


or— 


WP  X  D  X   F 
S  X  percentage  x  2 

no  X  162  X  5 


29  tons  X  2,240  x  ^'q^j  x  2 


T 

II  nearly. 


We  take  this  result  then  as  our  plate  thickness, 
and  by  the  use  of  formula  (XXIV.)  we  find  that 
our  pitch  will  be  about  8in. 

We  have  now  determined  all  the  important 
scantlings  except  the  girder  stays,  and  these  can 
be  obtamed  by  formul®  XV.  and  XVI.,  and  will 
be  made  of  two  plates,  each  6in.  deep  and  lin 
thici,  giving  a  total  thickness  of  Ifin.  This  is 
slightly  above  the  requirements ;  but  as  so  little 
exta  WMght  is  involved,  there  is  no  object  in 
outang  them  very  fine. 

In  our  oondnding  article  we  shall  go  through 
■?  ^?.  calculations  in  the  form  in  which  they 
■honld  be  kept  for  reference. 


PBACTICAL  BLBCIBO-PLATINO.-II. 

ByT.  0.  Smith. 

IN  addition  to  the  vat,  several  pans  will  be 
wanted  to  contain  water  for  rinsing  pur- 
poses :  and  as  plenty  of  water  is  used,  these  pans 
should  be  large — about  the  same  size  as  vat  will 
be  the  most  useful  size. 

Bruthet. — ^There  are  at  least  three  descriptions 
of  brushes  used  in  the  plating  shop — viz.,  the 
wire  or  scratch  brush,  the  brisUe  brush,  and  the 
cotton  or  fibre  brush,  used  with  potash  solution 
for  cleansing  purposes.  Of  the  two  former 
there  are  two  distinctly  different  forms :  circular 
for  lathe  or  spindle  work,  and  straight  for  hand 
work ;  the  latter  will  meet  all  requirements  at 
present.  At  least  one  wire  scratch  brush  and 
two  or  three  bristle  brushes  of  different  sizes  will 
be  required. 

Before  proceeding  further,  I  must  impress 
upon  my  readers  the  fact  that  absolute  cleanlmess 
is  necessary  in  all  operations  connected  with 
electro-metallurgy.  The  plater's  greatest  enemy 
is  dirt  of  any  description,  especially  grease,  the 
least  trace  of  which  latter  is  very  detrimental,  if 
not  fatal,  to  success. 

^  Solutions. — Of  the  many  methods  of  making 
silver  solutions,  the  tvfo  following  are  amongst 
the  best,  and,  if  carefully  made,  equally  good 
results  can  be  obtained  with  either.    Place  loz. 
of  fine  (pure)  granulated  silver  in  a  flask  or 
Wedgewobd  cup,  and  carefully  pour  on  sufficient 
diluted  nitric  acid  (2  acid,  1  water)  to  a  little 
more  than  cover  the  silver,  place  over  a  spirit- 
lamp  or  other  source  of  heat  until  copious  red 
fumes  are  given  off,   then  remove  to  a  cooler 
i^ace,  so  that  the  chemical  action  is  not  too  violent. 
The  flask  will  want  reheating  once  or  tvdce,  and 
if  the  acid  used  is  not  of  good  quality,    it  is 
very  likely  more  will  have  to  be  added  before  the 
silver  will  be  quite  dissolved.    Pour  the  nitrate 
of  silver  thus  formed  into  a  shallow  evaporating 
dish    (a   photographer's   developing  dish    does 
admirably),  and  gently  heat  until  the  acid  has 
sufficiently  evaporated  for  the  nitrate  to  crystal- 
lise;   stand  aside  to   cool,  then   pour  off   the 
uncrystallised  liquor,  and  repeat  the  process  in 
another  dish  untU  all  the  nitnte  has  crystalUsed. 
Well  drain  the  cvstals,  and  place  in  an  earthen- 
ware jar,   capable  of  holding  about  a  gallon, 
pour  on  about  a  gallon  of  clean  cold  water,  which 
will  at  once  dissolve  the  nitrate.    Now  make  a 
saturated  solution  of  common  salt  in  water,  and 
pour  thii  slowly  into  the  nitrate  solution,  stirring 
meanwhile,  until  there  is  no  further  white  pre- 
cipitate formed.    It  is  advisable  from  time  to 
time  to  put  a  little  of  the  clear  solution  into  a 
test  tube,  and  add  a  few  drops  of  the  sidt  solution. 
If  it  turns  milky,  there  is  more  silver  in  solution, 
and  more  salt  should  be  added;  but,   on  the 
other  hand,  if  the  salt  produces  no  effect,  the 
operation  may  be  considered  completed.    Allow 
the  chloride  of  silver  thus  formed  to  settle  to 
the  bottom  of  the  jar,  then  carefully  pour  off 
the  liquor.    Fresh  water  should  then  be  added, 
the  precipitate  well  stirred,  allowed  to  settle,  and 
the  water  carefully  poured  off.    This  should  be 
done  several  times,  so  as  to  thoroughly  wash  the 
chloride.    Now  make  a  strong  solution  of  good 
cyanide  of  potassium  (about  2o£.  to  1  quart  of 
water),  uid  pour  on  just  sufficient  to  dissolve 
the  chloride  of  silver; — ^be  careful  not  to  use 
more  cyanide  than  is  necessary,  as  too  much 
"free"   cyanide   in  a  new    solution   is   very 
likely  to  cause  an  irregular  deposit  of  silver, 
which  will  "  strip,"  or  blister,  during  the  finish- 
ing process.    When  the  solution  has  been  worked 
for  some  time,  it  acquires  a  certain  amount  of 
oiganic  matt^,  and  is  Ihen  able  to  bear  more 
cyanide,  with  improved  results. 

SolutioH  No,  2.— Dissolve  ^loz.  of  fine  silver, 
and  crystallise  as  before.  Dissolve  the  crystals 
in  about  a  quart  of  water,  and  precipitate  with  a 
strong  solution  of  cyanide.  Be  careful  not  to 
add  too  much  cyanide,  or  the  precipitate  at  first 
formed  will  become  redissolved.  Allow  the 
precipitate  to  subside ;  then  wash  several  times, 
as  before.  Lastly,  add  sufficient  strong  cyanide 
solution  to  dissolve  the  precipitate.  Both  these 
solutions  should  be  made  up  with  water  to  one 
gallon  for  each  ounce  of  silver  used.  It  is  moxe 
satisfactory  to  use  distilled  water  for  making 
solutions  when  practicable.  Fsiling  this,  use 
water  that  has  been  freed  from  some  of  its  im- 
purities by  being  boiled.  Solutions  made  like 
the  last  of  the  two  given  are  generally  used ;  but 
I  find  that  with  careful  manipulation  and  scrupu- 
lous cleanliness.  No.  1  solution  will  give  quite  as 
good,  if  not  better,  results. 


Most  platers  use  what  is  tenneda  *'  quickiitt" 
solution,  the  object  of  which  ia  to  gire  the  sitioi 
that  are  to  be  silvered  a  slight  ooating  of  mereoiy. 
It  is  very  useful  where  the  "work  has  not  bsn 
carefully  prepared ;  but,  personally,  I  have  not, 
up  to  the  present,  met  with  any  work  that,  «^ 
careful  preparation,  I  have  been  unable  to  ;dat» 
well  without  the  aid  of  "quick,'*  and  I  doaat 
recommend  its  use.  Mercury  is  a  very  gooi 
friend  in  its  place,  but  if  not  kept  tliere  is  a  veiy 
strong  enemy,  and  is,  in  my  opinion,  best  k^ 
as  far  away  from  vat,  &c.,  as  poeaible.  Fortk 
benefit  of  those  who  believe  in  the  *'  qms^aat** 
process,  and  who  wish  to  use  it,  I  will  giie 
directions  for  making  both  the  acid  and  cjtiak 
solutions. 

^  Aeid  Quiekiny. — Dissolve  loz.  pore  mercury  i& 
dilute  nitric  acid  (about  one  acid,  two  water),  do 
not  use  too  much  acid  at  first ;  it  is  better  to 
have  an  excess  of  mercury  than  of  acid.  Wha 
dissolved,  add  to  the  mtrate  of  mercury  thm 
formed  about  one  gallon  of  water,  acidnlated  vith 
2oz.  or  3oz.  of  sulphuric  acid. 

Cyanide  Quieking. — ^Dissolve  loz.  of  mercorysi 
before,  and  dilute  the  nitrate  with  about  a  quit 
of  water,  slowly  add  to  this  a  strongs  solution  d 
cyanide  until  all  the  mercury  ia  precipitatod, 
drain,  and  well  wash  the  precipitate  and  oiiiolfe 
with  cyanide.  A  slight  excess  of  cyanide  shoold 
then  be  added,  and  the  whole  made  up  toons 
gallon  with  water  for  each  ounce  of  mexcsiy 
used. 

As  it  is  necessary  for  good  work  that  all  ths 
silver  should  be  removed  from  old  work  befors 
replating,  the  following  solution  is  used,  which, 
besides  removing  the  sUver  more  thoroughly  ■ad 
quickly,  obviates  the  waste  of  silver  there  would 
be    were   it  removed   mechanically.      Fill  la 
enamelled  iron  or  earUienware  pan  lar^  enoa^ 
to  hold  the  articles  to  be  ''  stripped  '*  with  strong 
sulphuric  acid,  heat  over  a  gas'stove  or  in  « 
water  bath  to  about  150°  F.,   then  add  a  few 
crystals  of  saltpetre  (about  ^oz.  to  each  gallon  <A 
add).    The  articles  axe  placed  in  the  above  whild 
hot  for  a  short  time,  and  must  be  carefully  watched 
so  that  they  may  be  removed  directly  the  silver  is 
dissolved,  if  they  are  left  too  long  the  acid  will 
eat  into  and,  of  course,  roughen  the  surfacs  ol 
the  metal,  thereby  causing  a  lot  of  nnneceosuy 
labour  in  polishing.    When  spent  the  silver  oa 
be  recovered  from  the  above  solution  as  follows; 
— Place  the  acid  in  a  large  pan  in  a  well  veati- 
lated  room,  or,  better  still,  in  the  open  air,  snd 
dilute  with  about  its  equal  of  water.     Next,  drop 
in  a  few  pieces  of  zinc,  which  will  precipitate  the 
silver  in  form  of  a  fine  metallic  powder.    When 
all  the  silver  is  precipitated,  throw  away  the  add, 
pick  out  any  pieces  of  zino  that  may  not  hafs 
been  dissolved  by  the  acid,  well  wash,  and  diy 
the  silver  and  run  into  a  button,  with  a  little 
saltpetre,  in  a  furnace  or  crucible. 

{To  be  continued.) 


raOLOOT  FOE  STUDEITTS. 

By  EnwAan  AvBLnro,  D.6c.  Lond.,  Fellow  ol 
University  College,  London. 

Chapter    ZXI.— The    X«ower    Silnrian 

Formation. 

THE  Cambrian  formation,  the  lowest  of  ^ 
three  divisions  of  the  Silurian  system, 
has  been  considered.  In  the  following  chaptete 
the  two  other  divisions  of  that  system,  the  Lower 
Silurian  and  the  Upper  Silurian  formations,  will 
be  considered. 

Itower  SUnrian  Formation. 

A.  Demvatxon. — ^The  ordinary  name,  sfter  the 
explanation  of  the  word  ^'Silurian''  previonaly 
given,  calls  for  no  comment.  Sometimes  thxl 
formation  is  known  as  the  Ordoviciaa.  The 
Ordovices  were  a  British  tribe  living  in  what  i^ 
now  Merionethshire.  Bala,  one  of  the  ^u« 
places  where  Lower  Silurian  rocks  occur,  is  ^ 
Merioneth. 

B.  What.— (1)  ly^rw/Krv.— Slates,  sandstones, 
grits,  shales,  with  limestone  bands  ifi  ^^^^ 
places  interstratified.  They  are  often  scoooi" 
panied  by  eruptive,  igneous  rocks  of  felspswo 
nature.  The  I^wer  Silurian  rocks  weredepooted 
so  long  ago,  and  so  many  changes,  so  many  up- 
heavals and  subsidences,  have  ocouzred  sifloe,  w» 
these  rocks  have  themselvee  been  much  ohsngw. 
They  are  often  inclined,  contorted,  fnctum 
folded  upon  themselves,  and,  occasionsUf •  ^^ 
undergone  metamorphosia  by  the  action  ^P''* 
them  of  igneous  roon. 
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m  a»i>v«{<i«ii.-iB  tMu  xm.  tiM  Brituh 

pwm  of  the  Lowar  Silaiun^  tomK&oa  of  tha 
SOnHan  intern  *M  dLown. 
look  at    F^.   99,   the    " 
wliota  SilanAn  lyitm. 

Taxlh  xm. 
Iiower  SUarian :  Oidoridaa. 

^aiaug  thau  graapa  from  below  npwardi,  tlia 
Arenig  proap  is  named  fiom  the  Ai«iug  monntaiit 
In  Uenoneth,  to  tbs  weit  of  B&la..  It  baa  ■ 
Ihickneu  of  Bome  4,000ft..  and  conmstt  of  iark 
•Utes,  shalea,  flagrtonw.  with  iNtodB  of  und- 
•tone.     Sometimea  tbia  group  u  known  u  the 


at  Llandeilo,  in  CMtnutkeD, 
TowT,  to  the  north-CMt  of  the  coontr  town. 
Thicbieaa,  about  2,G00ft  Dark  argiilLueoiu 
ncki,  occasioiuill^  aucoreoiu ;  landstonea,  flag- 
rtonea,  abales.    L,  Fig,  99. 

The  Caradoc  and  Bala  g;TDapa.  Caer  Caradoc, 
ot  Ciadock  Hill,  ia  ia  Shropahire,  near  the  con- 
doince  of  the  Clun  and  the  Teme.  It  belongate 
fite  Caradoc  nutge,  that  rana  from  aouth-ea^t  to 
mnUi-west,  between  the  vale  of  Church  Stretton 
□n  the  eaat,  and  Apedala  on  the  weat.  It  in 
aboat  I,Z00n.  in  height.  Bala  ia  in  Uationeth. 
'nie  Caradoc  bed«  are  mainlj  unditones :  thoM 
of  Bala  ar«  aandrtonea,  grita,  and  alatea,  with 
two  important  limeatona  Landa.  Thiclmeaa, 
•boot  COOOft. 

1%e  Llandoverj  gronp  la  named  from  Uait- 
doTorf ,  a  town   ia   CMnnaithen ;    alao  on  the 


^W;,  tiidl;riiigiiOtth-«aatofLlaiidetlo.     Orita, 
with  a  thiekneaa  of  1,000ft. 

C.  Wnu. — 1.  Euiope.  a.  Britiah  lalea. 
a.]  England.  Oaar  Oandoc,  Coniaton  in  the 
l«ka  Didrict,  Skiddaw,  and  Saddleback  Uonn- 
trini. 

f^)  Waka.  Tha  Lower  Klnrian  rocka  are 
Mtwilh  thiongh  Walaa  geoendl;.  Baginning 
■  St.  Darid'a  in  Paabaoko,  thay  nm  Uuowh 
"^^MrthMi  (Uandailo  and  LlandOTerj),  Carai- 
lim.  Eora  a  lock  ialand  in  Kadnn,  between 
MiKli  and  Uandeglsy,  form  alao  the  monntaina 
*  Oadat  Idria,  tha  Aiana  and  Areaig  in 
J***"*!!!,  appear  at  Barmouth  and  Harleoh  on 
«<>iart  of  that  oount;,  and  inland  at  Bala, 
*M>n  the Berwyn  Honntaina,  north-eaat  of  Bala. 
"Wj  rnnthiough  CaemarTOn,  forming  S  no wdon 
■■^  tha  other  moontaina  of  NMthWalaa.   Thwa 


Thoy  have  not  com 
from  within,    bat 
wearing  away  of 
podted  upon  thai 


Id  be  noted,  ara  voloaaio. 
>  to  ths  anrfacc  by  intraiion 
hare  been  ozpoted  by  the 
ne  alaty  rooka  Uiat  ware  £- 
after  they  had  been  formed. 
Tha    LowBi    Silniian    rocki 


appear  moat  to  the  aouth  and  weat  at  Atdwall,  in 
the  lonth-weat  peniniula  of  Wigtown.  Then  in 
the  aouth-weat  of  Aynhire,  notaUy  in  the  valley 
of  the  Oirran.  Workiiig  eaat,  we  meet  tbem  at 
Cainthaim,  in  Kircadbnght,  in  the  Lowthen,  or 
LeaiUiiUa,  between  Domfriea  and  Lanark  (wcdl 
aeen  in  the  Dalveen  Faaa  over  them) ;  in  Qoeana- 
berry  HUl,  juat  where  the  eontliem  comer  of 
Idnark  jnta  into  Damftiea;  at  Hofht,  aaran 
milea   north-weat   of  thia;  in  Feeblea;  in  the 


\ 
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Mofiatt,  Carrick,  and  I^mmermuir  hiUa.  They 
are  aeen  in  tha  ialand  of  Aitan.  Ia  midland  Boot- 
land,  Che  lower  Silurian,  dive  under  Devonian 
and  Carboniterou*  roch«,  reappearing  in  the 
Graropiaiu  {they  form  Ben  Nevia),  and  in  Koai. 
Intheouter  Hebrideathere  are  outliera  of  them, 
and  in  Sunderland,  notably  at  Dumeat,  in  tha 
extreme  north-eaat,  they  occur  again. 

(ir.)  Ireland.  Tht  moat  aoatherly  appear- 
anoe  of  Lower  ^nriao  rocks  is  at  Dungarvan,  in 
Waterford.  Thence  they  can  be  traced  round 
the  aouth  and  eaat  coaata,  especially  in  county 
Wicklow,  to  Belfast  Lough.  Inland  they  can 
be  traced  from  Roaoommon  and  Longford  to  the 
ooast  of  Down,  and  they  are  here  identical  with 
the  Lower  Silurian  nf  Scotland,  juat  acroaathe 
Irish  Sea  and  tlie  North  ChsJmel.  They  are 
well  seen,  eepecially  as  far  as  their  foaaila  are 
oonoemed,  at  Xildare,  Portmne  near  Dublin, 
Lisbelean    in    f  armanagh,    and    Pomsroy    in 

i.  The  Continent.     In  the  table-land  of  Spain 
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.    _  in  Asturias ;  the  aaatern  Pyrenees ;  Hetanlt, 
Anjon,  Brittany  (Ille  et  Yilams),  Maine,  Nor- 

ly,  in  Fianoei  South  and  North  Brabant, 

^ium  ;  around  thti  flanks  of  the  Eaatem 

Alpe,  eapedally  from  Kitibtichel  in  the  Tyrol, 


=k,*"'' 


through  Caiinthia  to  the  aouth  end  of  tbe-'^eAna 
baiin ;  also,  aa  fai  ac  Aostiis  ia  oonoeined,  ia 
Stytia,  Bohemia  (an  important  area  100  mildi  by 
40,  ^eaia ;  in  the  Fichtelgebl^e,  Tharingn- 
w^d,  and  Han  of  Qarmany ;  at  Benau,  Chna- 
tiania,  and  on  tha  Ujuaenaee  in  Norway,  and  ' 
geneiaUy  in  central  and  norUiem  Norway  and 
Sweden ;  laatly,  over  a  vny  extennve  region  in 
Northern  Enn^«,  beginniog  with  the  bann  of 
the  Bal& ;  ^len  throagh  the  ialanda  of  Goth- 
land (between  Sweden  and  the  Qulf  of  Bign], 
Oeael  and  Dagoa  (at  the  mouth  of  the  gulf}, 
aoiXM  Northern  Livonia,  aad  Bathonia,  past  St. 
FeteTsbnrg  to  Lake  I^doga,  and  then,  under 
the  plain*  of  Northern  Snank,  to  the  Ural 
Moontaina. 
2.  Aaia.    In  Ari^  ICinOT ;  norHi  of  Kumion, 


Simla,  tha  nit  lange  of  the  Ponjaub,  Eaahmir, 
in  India;  the  mmalayas;  in  Sie-chnen  in 
China ;  the  Altai  mountama ;  Southern  Kberia. 

3,  AMca.  In  Oa^  Colony  and  Natal ;  along 
tha  east  coast,  opposite  Madagascar,  betweanlali- 
todea  28°  and  16° — this  tract  is  probably  tha 
Ophir  of  earlier  times;  between  Cape  PsJmas, 
on  the  Ivory  ooaat  of  Guinea,  and  tbe  mouth  of  ' 
the  river  Senegal ;  and  between  Darlour  and 
Abyasinia. 

i.  a.  North  America.  The  Silurian  rocka 
kppaar  in  the  United  States,'  in  the  Miausaippi 
Vallay,  and  the  Alleghanles,  in  Ohio,  in  ths 
Hudson  Biverand  Lake  Cbampkin  districta,  and 
generally  in  New  York  State ;  in  Uassachnsetts 
and  Yermont.  In  Canada  they  are  met  witli 
along  the  river  St.  Lawrence,  notably  at  Bean- 
harnais,  just  aoaUi  of  Montreal,  and  at  Quebec. 
They  occur  in  Now  Brunswick,  Nova  Suotia, 
and  Newfouodland.  Thsy  atretiih  into  Polar 
regions,  appearing  in  Boottua  and  Parry  Island, 
and  forming  the  &ores  of  Barrow  Strait,  Smith 
Sound,  and  Kennedy  Channel.  This  distribu- 
tion holds  generally  of   both  the   Lower  and 


Upper  Silurian  formations.  The  Lower  are 
very  typically  seen  at  Cinctonati  in  Ohio,  and 
at  Trenton  Falls  and  Utica  in  New  York  State. 

4.  b.  In  the  Andea. 

5.  Oceania,     a.    Auatralasia.     In  New  Zea- 
land and  in  Victoria,  and  at  Mount  Arthur  in 


D.  PAL.«ot(TOLOOV.— (1)  FalaBphylolojy.^Tho 
plant  remaina  in  the  Lower  Silurian  foimationa, 
are  moatly  traces  of  fucoids,  i.e.,  Algte  allied  to 
our  bladder  seaweed  [Fucui).  It  ia,  lo  many 
caaea,  quasUonable  whether  the  markiuga  are 
really  those  of  planta  or  are  due  to  worma. 
Bathotrephis  (Fig.  llfi)  appears  to  be  un- 
doubtedly vegetable.  ^vSbc  [buthot],  depths ; 
Tpi^  [trepho],  I  ron^eal — from  the  fact  that 
tha  plant  has  been,  aa  it  were,  oaogsaled  in  the 
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dapUu  of  the  rodn.  Is  the  B«la  bedi  occur 
foMdl  pknta,  ftllied  to  ou  LTDOpodimiu  or  dab- 
miMMe  (Fig.  SB,  p.  15S},  tai  known  ms  Ljcopo- 
ditea  (Fig.  US). 

(2)  FalttMoolagy. — The  lowest  fonn  met  with 
B  (Fig.  117),  one  of  the  BhiEopoda, 


aad  one  of  Hm  order  Fommnif  en  in  that  due. 
It  take*  iti  Bune  from  the  eeci  or  chainben  of  ite 
perfonted  aUtareOQi  ihell. 
ne  CUdiponglD  of  the  Forifem  are  rt^re- 


MBted  tn  JuOuBoejaOm  (Fig.  118).     ipx""! 
(iichaku,  andent ;  >vaf  dc  (bnauioa),  a  cap. 
na  Hydntoa  are  Teiy  oonipicuoiu  m  the 


Fia.  124. 


gaaaal  name  of  greptoliteo.  rfmTToc  rgraptoa), 
wiitton;  XiSnc  (liUioe),  a  stone.  Fig.  119  ebowa 
one  of  the  foinu  in  which  occon  a  dngle  row 
«t  oelli,  each  of  which  was  in  the  lifetime  of  the 
aaisutl  colony  inhabited  b;  a  bTdra-like  polyp. 
Thii  form  w  Honogmptne.  iiorac  (monoa], 
alone.  In  Fir.  120  la  rGpreaeDted  Didymo- 
gtaptoa,  with  fwo  rows  of  c^e.  tiluiiot  (didn- 
MOb),  a  twin.     These  graptolites  only  occur  in 


Fh.  IZS.  Fia.  126. 

SQinian  rocka.  They  era  at  their  msiimom  in 
tke  Lower  Silurian,  and  of  thia  form&tioa  Didy- 
HOgiaptni  if  most  characteristic  The  allied 
olaM,  Aotinoio*,  apoeaie  now  in  ths  form  of 
ma»j  oonia,  one  of  which,  Halydtea  (the  chain 
«Oial),  iaSgnrad  in  Fig.  121.     0X1,0111  (halasia), 

01  the  Echinoia  we  have  in  Lower  SUnTian 


,. cup  cioinaid),    (Fig.   12!)  j  "of  the 

Pjatoidea,  Echinocphsrites  (Fig.  123). 
Thstrilobitea  of  the  daai  Cn 


qi^oal  fonn.    Here  it  will  be  well  to  ^ve 


brief  acconnt  of  thia 
altogether  by  more  t 
In  size  they  varied  from  }in.  to  Ift.  long.  They 
were,  pntmbly,  moat  nearly  allied  to  oar  wood- 
lice  of  ItTing  Unataoaa,  and  had,  lihe  them,  the 
poww  of  roQiDg  thamsslTea  np  into  a  ball,  with 
thttr  hard  proteotiTe  shield  or  carapace  without. 
The  head  was  of  one  single  piaoe ;  the  body  of 
many  anocnislTe  rings,  sod  divided  lengthwise  hy 
two  ap^piozimately  paiallel  lines  into  Ome  lobes 
(tfiloute).  The  position  of  the  eyes  is  raaihed 
^  two  spaces,  one  on  each  side  of  the  head.  In 
the  TriDDcleos  these  are  of  the  same  sise  as  the 
centre  space  (hence  the  name  Trinnclees) ;  but 
generally  these  *'  cheek  piece*"  are  smaller  than 
the  oentoal  apace.  The  TiOolntee  nndcrweot 
metamonihoeee  as  they  dereloped,  end  fed  on 
other  en&nolj  by  a  anotorlal  mouth.  They  were 
sea-dwellers;  but  whether  they  were  sur&oe- 
swinunen  ec  lived  on  or  near  Uie  sea-bed  is  not 
quite  clear. 
Quite  recently,  at  Jnrqnei  in  Calvados  (North 


\ 
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France),  the  earliest  trace  of  the  daai  Ineeota 
baa  been  met  with  in  the  ibape  of  a  fngment  of 
iuect  wing,  Pelteoblattina.  Blattina  ia  the 
diminutive  of  blatta,  an  insect  genua  including 
the  oookroacb. 
Turning  to  the  Holloaooida,  we  have. 


(Fig.  127).  IthydDoneila,  fromV^rXoC  (ihunoos), 
a  beak,  with  a  dimioativB  ending ;  Orthis,  Irom 
BfiBoi  (Orthoe),  straight;  Lingn^  and  Ungn- 
lella  have  already  been  explained ;  Fentamerua, 
from  nitTC  (pente),  five;  itipos  (meroe),  a  part- 
Each  of  the  two  uneqaal  valves  is  divided  bto 
two  by  a  central  septum,  and  in  one  of  the  eepta 
themselves  is  a  smsll  chamber,  making  five 
chambers  in  all. 

Of  the  Gastropoda  we  have  notably  Murchi- 
aonia,  Fig.  12S,  Bellerophon  again,  Fig.  13, 
and  Theca  (Fig.  12B).  Theca,  now  claaeed 
with  the  Glaatcopoda,  was,  with  ite  allies, 
made  into  a  apecial  class,  the  Pteropoda,  on 
account  of  the  wing-liko  expanlioiiB  of  the  foot 
acting  as  But.     See  Fig.  130,  which  repreeentea 


pter<n>od.    Theca,  Fig.  12l>,  is  of  oonrae  only 
the  shell  of  one  of  theee  Ossfaopod*. 

lastly,  there  are  many  Cephalopoda,  Ortho- 
again,    Fig.     114,    p.  4t0,    being   very 


E.  How.  The  Ijower  Silurian  strata  were  de- 
poeited  in  tea-water.  Scotland  and  Cumberland 
was  under  sea  in  those  days.  Where  Walee  now 
li  there  was  also  a  sea  atretching  to  and  over 
part  of  Ireluid.  In  this  sea  there  were  many 
volcanic  '«i»'"i»|  the  Coder  Idris,  the  Atana,  the 
Arenigi  of  t«day.  In  Cumberland,  also,  after 
the  Sldddaw  slates  had  been  laid  doim,  there  was 
mocli  discharge  of  volvanic  aah  and  lava,  and, 
later,  much  more  powerful  etnptire  action,  and 
formation  of  the  volcanic  conea  of  Cumber- 


formed,  there 
nndatioQ  of  tl 
theU 

F.  INDUCTS.   Slate*,   many  metalUe  ores  of 


copper,  lead,  mercury,  silver,  aino,  gold,  sba 
occur.  Alum  in  Sweden.  Phoephonta  (csl> 
cium  phosphate)  in  the  Berwyn  n 


HOOK'S  SSLF-LOCSmO   EBTOST 
STA5D. 

TEK  retort  stand  shown  in  the  anneud 
engraviiig  is  the  invention  of  Ur.  CO. 
Moor,  of  Peniatone,  snd  is  manufactured  by 
Mr.  J.  J.  Hicks,  of  Uatton- garden,  E.G.    As 

will  be  Been  from  the  illuatration,  the  new  pattat 


retort  stand  can  be  iastantly  adjusted  to  bii| 

*"iiR;ht  required,   by  raisiDg  the   ring  slif  htlv, 

idthen  sliding  up  or  down  as  required.    On  ue 

t£e  following  advantages  over  i^ 


tiling  a>  or  down  as  required.    On 

f  being  prMsed  down, 
and  remain  perfectly 


dmgupor ,_.         .^ 

being  preased  down,  it  will  autamAtifoIIy 
. _i 1 .....,_  _.__!_      Thiaartangs- 


1.  When  hot,  the  r 
easily  moved,  by  lifting  them  with  the  end  ol  e 
file,  Ac  2.  In  the  old  form,  if  made  of  haia 
the  thread  of  the  screw  is  liaUe  to  wear  out  au 

"lUde"  ;  whereas,  if  ths  eet-screw  is  made  of 
iron,  the  add  vapours  of  the  laboratory  will  sdod 
rust  the  thread,  and  make  it  difBcnU  orimirat- 
dble  to  use.  The  rings  in  thia  inatrumsnt  beiac 
made  of  cast  iron,  are  vary  strong,  and  being  a 
considerable  thickneHi,  no  fear  orbumitig  s**y 
the  metalneed  be  antertained,  as  a  Bnnsen  EstM 
roav  be  directed  on  them  for  any  length  of  tints 
witAont  the  slightest  action. 


0" 


DEATH  OF  SIB  0.  B.  AIBT. 

|NE  of  the  most  distingtuihed  of  the  lew 
_ '  deceased  Aatronomers-Boyal  at  Grsenwick 
paaaed  away  peacefolly  on  Saturday  OT«alill| 
Ust,  after  a  tew  months'  illness,  or,  m  reality, 
after  a  surgical  operation  necessitated  by  u 
aoddent  last  summer.  Although  for  a  period  of 
sixty-five  years  his  name  haa  been  fsmilnr 
and  honoured  in  the  world  of  sdaiae,  not 
merely  in  this  coonbr  but  alao  abroad,  Si 
George  Airy  was  Uttle  known  to  ths 
public,  though  his  "  Popular  Astronomy 
was  at  one  ume  in  ^uoderKtde  demand.  ffl> 
mind  was  of  a  rigidly  scdentdSo  bent,  ■1'™ 
oon&ned  to maUienuitica,  though oocasionaU7»' 
George  wrote  paper*  on  antiquarian  snbjw^ 
and  00  one  o<£uion  at  leaat-"Note*  on  the 
Earlier  Hebrew  Scriptnree "— he  Jivmged  Wo 
theology.  He  tontnbuted  to  mocharic*  t« 
important  papers  on  "The  Forms  of  HieTeWi 
of  Wheela"uidon  "  Esoapemente,"  sndheMlo 
wroU  treatise*  on  Sound  and  Magnsti»-»» 
loetoed   him   i»  W 


last   a   subject    which   conoetsed   1 
official  oapacity.  ,  ,  _ 

Sir  Geo.  BiddeU  Airy,  K.C.B.,  M.A.,  U..0., 
D.C.L.,  F.R.8.,  F.R.A.8.,  waabom  at  Alnwitf, 
Northnmberlanii,  on  July  27,  1801 ;  he  ™ 
ed(K»te<l  at  private  schools,  and  pawed  mlBl>" 
lUnity  College,  CamMdge,  as  mtti.  He« 
elMted  schobu  in  1833,  graduated  as***? 
Wrangler  in  1828,  and  vrai  elected  a  FeJloir « 
his  ooUege  in  1824.  His  love  for  mstiMMM 
was  developed  at  a  very  tariy  age,  and  he  Wg« 
at  once  to  apply  his  knowledge  ta  aatuvMar  ^ 
to  certain  tai&ies  of  phyeice.  Inl826heir« 
elected  Lncarian  Piofcs«>r  of  Msthem^  « 
Cambridge,  and  in  1828  Flumian  FiotM°r  <• 
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AitiODOiiij,  to  which  vu  attached  the  diiectioii 
{i  Om  ObaerratoTj.  In  that  position  hiapeciiliar 
geoiiu  MB  an  ohwrrer  and  as  a  director  ol 
Mtnuomiol  ohKTTationg  at  once  manifeit«d 
'Mil.  Fidn  thii  time  onwArds  Sir  Qeorge 
Ain'i  MtiTity  «m  oeaielew,  and  ita  reiulU  were 
d  we  UghMt  moment  to  the  partioalar  hianch 
d  KMOoe  witlt  which  hi*  name  mi  eo  in&natel  f 
umatted.  He  devised  a  perfect  routine  for 
tikliig  the  nuioiu  clauee  of  obeerTationa,  which 
mat^  oontribotad  to  their  scientific  end  pnu- 
Boal  nhie.  At  the  aame  time  he  continued  to 
IJre  dUigent  attention  to  the  theoretical  depart- 
-  -'-  0?  hi»  icience,  and  in  1S31  publiahoda 
"  teat importsnce  "On  the  Ineqoality 
Period  in  the  Motions  of  the  Eoxth  and 
Venas.'' 

On  New  Year's  Daj,    1B36,  Piof.  Air;  com- 
Buncvd  the  great  work  of  his  life  u  Astitmomsr- 


paper  of  Kreat 
of  Look  Ferloi 


AdiunltT, 


print  of  efficiency,  are  well  known  to  all  aatro- 
Domen.  During  Sir  Geoi^'s  long  tenure  of 
offica  the  observations  wen  made  with  alMolnte 
sod  nnintetnpted  regnlaritj,  and  were  carefullv 
redneed  sod  placed  ^ely  at  the  dipposal  of  all 
vho  coold  mahe  osa  of  tnem.  These  ohaerrations, 


Donieal  data  of  great  bulk  and  of  tbe  highest 
nine,  which  in  themaelTea  will  form  apermanent 
&ODiuae&t    to    his    geiuus  as  an  ohaerfor  and 

At  a  very  early  period  of  his  career  he  intro- 
duced msgnelical  and  meteorological  obaerrationi 
*t  Greenwich,  and  at  a  later  period  he  recognised 
tha  new  astronomy  so  far  as  to  organise  hdio- 
gtapliio  and  spectroscopic  serrices  at  the  Obeer- 
ntoty.  Be«dea  the  loatine  work  of  the 
OUenatotT  ""^  '''■  <^*»  epedal  studies  (mosUy 
iit  GonnectioD  with  the  Lnnai  Theory),  Sir 
Qeorn  devoted  much  time  to  snhjects  oatude 
of  ms  work,  but  still  to  a  certain  extent 
MnneBted  with  it.  For  instance,  he  made 
experiments  on  the  deviation  of  the  compass  in 
BOn-bniU  ^pa;  reaearches  on  the  density  of 
tU  earth  by  observations  in  the  Hartan  Colliery  ; 
ud  gave  Dfefnl  service*  inBiingthe  breadth  of 
nilwuB,  and  in  introducing  a  new  system  for 
tussle  of  gas.    He  was  ctntirfnun  of  the  Com- 


posted  with  the  snperintendeooe  of  the  new 
widard*  of  length  and  weight,  after  the  great 
OS  which  deetioyed  the  Hoosea  d  Parliament  in 
1834.  He  ooodoeted  the  astronomical  obeerra- 
«■>■  ptefsiatory  to  the  delimitation  of  the 
nonttry  line  between  Canada  and  the  United 
Ststes,  andaided  in  toaoing  the  Oregon  boundary. 
H*  retired  bom  his  poet  at  Greenwich  in  IBBl, 
war  torty.flve  yeati  of  seivice,  and  has  since 
■wed  ti  Tha  White  House,  Groom's  Hill, 
wMBwioh  Park.  As  director  of  the  Obeerva- 
nn  Us  discipline  has  been  desoribed  as  severe, 
*Mh*  wia  not  eauly  approached  ;  but  to  those 
"»  bad  some  pretensions  to  demand  them,  his 


vast  stores  of  knowledge  were  alwavs  accea^le, 
and  his  skill  was  freely  given.  Of  simple,  not 
to  say  austere,  nature  and  habits,  his  whole 
heart  was  in  his  work,  and  many  who  taaj  from 
'iperience  have  countered  him  nnkind,  or  even 
nnooorteons,    have  perhaps  only  thenuelvee  to 

Sir  Gaorge  was  President  of  the  Royal  Society 
from  1871  to  1873 ;  he  was  made  a  C.B.  in  IS71, 
and  a  K.C.B.  in  1872.  He  was  medallist  of 
the  French  Institute,  of  the  Royal  Sodety 
(twice),  of  the  Koval  Astronomical  Socie^ 
(twice),  and  ^so  ol  the  Institution  of  Civil 
Engineers,  for  suggestions  on  Uie  construction 
of  bridges  of  verv  wide  span.  From  Oxfoid, 
Cambridge,  and  Edinburgh  he  received  honorary 
degree* ;  while  of  many  sdentiflc  societies  at 
home  and  abroad  be  waa  an  hooora^  member. 
On  Ills  retirement  in  1881  he  received  a  penaon 
of  £1,100. 


CTJTTIMG  A  CAM.' 

S  cam-  cutting  ii  rather  an  unusual  operation 


jobUng  shop,  a  description  of  one  way  in 

which  such  a  job  was  saoces^ly  acoompUsbed 
may  be  the  means  of  hrlngiog  out  the  methods  of 
others  which  are  limpler  and  better. 

The  cam  required  is  shown  In  figs.  1  and  2. 
The  oonditfous  of  the  ease  called  for  a  cam  which 
would  give  a  horiiontal  movement  of  jiu.  to  a  flat 
bar  carrying  a  roller  which  ran  in  the  cam  groove, 
this  movement  to  take  place  while  the  cam  was 
makiDS  i  of  one  revolution,  and  than  return  to  its 
noimsT  poution  in  a  little  more  than  }  of  its  revo- 
lution, and  then  romain  itatioiiary  dariuE  the 
balance  of  the  time.  Fig.  2  shows  the  ndatiTa 
posiUoDS  ol  bar  H  and  cam  A  when  completed  and 
ui  place.  Fig.  3  shows  tha  way  In  which  the 
linM  neoeeaary  to  make  mdi  a  movement  weca 
laid  oat.  FirA,  two  narallel  lines  Jin.  ^>ait.  The 
length  F  of  each  bemg  equal  to  tha  whole  oir- 
— . ^.  .L-    —    A  and   the  distance  G 


igle  for  the  first 
The  return  movement  was  drawn  in 
the  same  manner,  with  the  exception  of  it*  being 
langthesed  out  aoout  1  more  thsn  the  distance  O, 
Fig.  3.  Now  if  the  fine*. shown  in  Fig.  3were 
followed,  and  the  cam  eat  aoeording  to  them,  we 
would  have  rather  sharp  turns  at  three  point*  in 
the  giooTe:  bat  this  was  lialped  by  mding  " 


m  point  to  point, 


lin*aourTedin*taa(lot  straight  1bam 
and  wa*  left  to  be  dona  afterward  ._  ... 
which  will  be  described  tnrtbar  on.  Fig.  4  *hows 
the  cam  a  fitted  oa  an  arbor  c,  bnt  free  to  slide  on 
same.  The  pnllej  B  was  fitted  in  tha  tame  mannar 
also,  but  in  addition  had  a  key  in  it  whidi  fitted  a 
keyway  in  e,  so  that,  although  B  was  free  to  slide 
back  and  forth  on  e,  it  was  compelled  to  revolve 
with'.  A  small  hole  was  drillsd  into  the  sideof 
the  cam  blank  A,  Rg.  1,  into  whidi  a  pin  was 
driven  and  allowed  to  ptojeot  about  Jin. :  a  notch 
was  then  filed  in  the  bvb  of  B,  into  which  the  pm 
fitted,  thereby  fuinidiing  a  means  for  driving  A  b; 
B.  The  sprmg  between  the  dog  D  and  oam  a : 
being  compreased,  held  B  Ugbtly  against  the  aoide 
E,  whloh  wa*  bolted  to  the  platen  ol  the  milling . 
machine,  the  arbor  *  being  carried  on  a  psir  ol 
ordinuy  centres,  one  of  «hi&  could  be  revolved  b; 


let  us  snppose  that  the  edge  of  the  palley  B  which 


edge  of  the  poUbj  B  whii 
Faced  np  perfectly  tme,  t] 


tha  centre  of  the  arbor  e,  and  we  move  the  platan 
in  onlil  the  BdH  begin*  to  cat  a  little  cm  tha 
geripheiy  of  A ;  then,  ti*  revolving  all  the  port*  tm 
the  centna,  would  rimp^  form  a  fallow  groove  in 
A,  the  same  as  would  be  done  were  A  driven  on  a 
mandrel  tight  and  the  azoove  tamed  oat  on  alathe. 
It,  however,  a  part  of  Bis  filed  away,  say  |in.deep 
from  the  edge  which  runs  inlnst  E,  we  weald  find, 
whan  the  depreaelon  readiM  the  point  E,  that  tho 
spring  acting  against  a  and  B  would  canee  them  to 
■tide  on  the  arbor  (in.  in  the  direction  of  B,  whidi, 
being  elatlonaiy,  will  force  the  parte  back  to  their 
normal  position  as  they  contlnne  to  revolve.  Ftaim 
the  foregoing  It  will  be  readUj  aeea  that  in  ordai 
to  produce  the  form  or  path  of  groove  sailed  for,  all 
that  is  neoeasary  ia  to  f«m  a  part  of  the  edge  at  B 
in  the  proportiona  given  tn  Fig.  3.  ^le  elrcam- 
feiance  of  the  edge  of  B  bdog  greater  than  A,  the 


laedgeo: 
I  wQch 


might  exist   from  flUu 


curvea  on  B  will  be  reduced  proportionatelv  m  the 
cam  A.  Two  end  milli  were  used,  the  ftnUiiog 
cot  being  about  ^in.  In  oonclnslon,  let  me  sng- 
aeat  to  those  who  may  never  have  UkOQght  of  It, 
that  a  wide  groove  in  a  roller  may,  in  some  easaa, 
be  milled  cut  to  better  advantage  than  it  can  be 
done  in  the  lathe  hi  the  usual  way. 


ELIHIIITASY  f  BIHCIFLIB  OOVXBH- 
IIS  THE  XFFICIEICY  OE  SPEG- 
TBOaCOFia  EOK  A8IEOI6HICA|;i 
PUBPOBES.-I." 

By  jAicsiO  E.  tthhi.hh. 

TKj:  exact  detcnuination,  by  analytical  methods, 
of  the  size  and  disporilioo  ol  the  parts  of  a 
spectroscope  which  ahaU  bast  adut  it  to  anjoneof 
numerous  purposes  tor  which  this  instnuaent  it 
used  in  asbonomy  I«  not  generally  poaeiUe,  ainea 
practical  oontidsratlons,  not  ameoatde  to  mathe- 
matical treatment,  materially  modify  the  resalts  of 
theory.  As  in  many  ottier  imtrumit*,  tha 
adopted  form  ii  bequentJy  a  eompromite  between 
ooniliGting  requiremoit*.  NevertheleM,  suffldently 
Inoad  prlnoipIeB  may  be  stated,  which  wHI  sarve  aa 
guides  In  asSmatlug  the  efflittney  of  anyform  of 
speotroaoope  lor  It*  Intended  purpoae.  The  affect 
of  the  practloal  eonsidcntkni*  which  have  been 
allnded  to  can  best  be  studied  by  teebig 
how  thay  effect  the  several  reqnbaiunta  de- 
duced from  piu«Iy  theoretEcal  oonsiderBtion*. 
Tha  object  of  the  pteaent  article  i*  to  *tate 
the  prindplM  of  effioisncy  In  an  elameatsiv  manner, 
andillustrate  their  milieatiou,  for  the  benefit  of 
student*  who  are  begtaning  work  In  astronomical 
ipectiasoopj.  It  may  seam  as  if  they  are  too 
obvious,  fran  well-known  laws  of  optics,  to  requm 
explanation,  but  examination  of  printed  deserip- 
tlons  of  ipectroscopla  observations  wlU  show  that 
thay  have  not  been  entirely  undarrtood,  or,  at 
least,  not  alwava  borne  in  mmd  by  many  praetlaed 
■    Little  apologjr *•— 


*  ham  Iha  £idfdt  MtiKxftr. 

f  Bee  Pui.  HAsmai>  nriew  ot  Uia  luaettwaoale 
otHnUooaprlBled  |g  VoL  ZLL  Xmfln  of  the  H.A.il., 
Is  the'-fiepoit  ^  tha  EdlpMKcpedJUoB  to  Owallaa 
IiUnd,"  KsTi  1B83.  I  nsT  perl>sT*  t"  alio  aUowadtoin- 
atsBBs  oBlalB  iirlt'ii'""  lu  my  own  ipHtnaagple  «atfc,  at 
the  meolJog  of  the  Beral  Aiaaiamical  SedetT  on  Ttrnj^ 
leei.MRpeitediD  tha  June  Obitrmltrg, 
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fore,  for  letting  forth  theee  principles  for  the  b«Mfit 
of  beginners. 

In  considering  saoh  matters  relating  to  instra- 
menta  as  are  not  tbeoreticaUT  determinate,  I  have 
bad  to  rely  lar^j  on  individoal  experience,  which 
may  bo  at  yanance  with  that  of  other  ohser?ers. 
Statements  to  which  this  explanation  apfdies  will 
generally  be  easily  recogniseo. 

With  a  few  exoeptionsy  which  will  be  considered 
later,  the  spectroscope  for  astronomical  parposes  is 
always  used  in  connection  with  a  telescope.  The 
simplest  possible  combination  is  a  prism  placed  in 
front  of  the  object-glass  of  a  telescope.  This  form 
of  instrument  has  great  advantages  for  certain 
kindj  of  work,  as  CTeryone  who  is  familiar  with 
the  wonderf  al  results  obtained  at  Harvard  OoUeffe 
Obiervatory  will  recognise,  but  it  is  limited  in  its 
application,  and  it  is  expensive,  since  the  prism,  if 
no  light  is  lost,  must  be  large  enough  to  cover  the 
full  aperture  of  the  telescope  objective.  Its 
greateat  disadvantage  is  that  it  does  not  allow  the 
use  of  a  comparison  spectrum.  As  it  is  not  likely 
that  the  student  will  have  occasion  to  use  a  raectro- 
soope  of  this  kind,  it  will  not  be  considered  further 
here. 

Tne  most  common  and  most  ^[enerally  useful 
form  of  spectroscope  for  astrpnomical  puzposes  is 
the  oompound  spectroscope,  consisting  essentially 
of  idit,  coUimating  lens,  prism,  or  other  dispernve 
member,  and  observiag  telescope.  It  is  seen  in  its 
simplest  construction  in  the  smdl  spectroscopes 
used  in  chemical  laboratories  for  the  analysis  of 
mioerals. 

The  functions  of  the  different  parts  of  the  com- 
pound spectroscope  may  be  briefly  explained  as 
follows:  The  coUimating  lens  serves  to  form  a 
viitaal,  erect  imafie  ox  the  slit  at  an  infinite 
distance,  and  this  image,  the  brightness  of  which 
determines  the  brijghtness  of  the  spectrum,  may  be 
viewed  directly  with  the  observing  telescope  in  the 
sdme  way  as  a  distant  object.  If  the  image  is 
monochromatic  (that  im.  if  the  sUt  is  illuminated 
with  monochromatic  Ugnt),  the  action  of  a  prism 
placed  in  the  position  of  minimum  deviation,  so  as 
to  intercept  the  rays  from  the  collimator,  ia  simply 
to  displace  the  image  through  a  certain  angle, 
without  changing  in  any  way  its  magnitude,  shape, 
ox  (neglecting  lofls  of  light  by  reflection  and  absorp- 
tion) Its  brightness.  If  the  image  emits  light  of 
diiTerent  but  determinate  wave-lengths,  eadi  set  of 
parallel  rays  is  displaced  through  a  different  angle, 
forming  a  series  of  monochromatic  images  of  tiie 
slit,  or  bright-line  spectrum.  As  long  as  these 
images  are  separated  m  the  field  of  the  observing 
telescope,  the  brightness  of  the  spectrum  wiU 
depend  solely  on  the  brightness  of  the  primary 
im^^e,  any  change  in  the  width  of  the  slit  making 
a  corresponding  change  in  the  width  of  the  lines 
without  changing  their  brightness.*  The  case  is 
diff areat  if  the  images  overlap  so  as  to  form  a  con- 
tinuous spectrum.  The  brightness  is  then  propor- 
tional not  only  to  the  brightness  of  the  primary 
image,  but  also  to  the  width  of  the  slit.  The  purity 
of  the  spectrum,  or  exactness  with  which  the  rays 
of  slightly  different  wave-length  are  separated,  aiso 
depends,  down  te  a  very  small  limit,  upon  the 
width  of  the  slit,  to  which  it  is  inversely  propor- 
tional. To  get  a  bright  spectrum,  the  slit  must  be 
wide;  to  get  a  pore  spectrum  the  slit  must  be 
narrow.  In  any  practical  case,  experiment  shows 
what  compromise  is  most  advantageous. 

When  different  spectroscopes  are  compared,  the 
width  of  the  slit  must  be  taken  to  be  its  width  in 
angular  measuro,  as  seen  from  the  optic^  centre  of 
tbe  coUimating  lens. 

Tae  laws  which  govern  the  brightness  of  the 
spectrum,  as  seen  in  the  observing  telescope  under 
a:ffdrent  magnifying  powers,  aro  the  ordinary  laws 
ot  the  brightness  of  telescopic  images.  The  highest 
power,  P,  which  will  give  the  mftTimnTn  hnght- 
uesd,  IS  obtained  by  dividing  the  aperturo  of  the 
observing  telescope  by  the  aperture  of  the  pupil  of 
the  oyo.  If  the  latter  is  taken  to  be  jiin.,  the  value 
of  P  will  be  five  times  the  aperturo  of  the  observing 
tel64cot>e  in  inches.  In  practice,  a  better  result  wiU 
be  obtained  with  a  power  of  7  or  8  for  each  inch  of 
aperture.    For  any  magnifying  power  p  greater 

thin  P,  the  brightness  is  proportional  to  ^  • 

P 

When  the  compound  spectroscope,  the  principles 
of  which  have  been  briefly  oonsiaered  above,  is 
Used  in  connection  with  an  equatorially  mounted 
telescope,  two  different  telescopes  form  parti  of  the 
apparatus— namelv,  the  great  telescope  of  the 
equatorial,  and  the  teleeeope  of  the  specttoocope. 
To  avoid  confusion  they  wiU  be  distinguished  oy 
the  terms  telescope  and  observing  telesoopo  ro- 
sp»ctively. 

Tiie  spectroscope  is  mounted  in  such  a  way  that 
the  axis  of  the  collimator  is  coincident  with  the  axis 
of  the  telescope,  and  the  sUt  is  brought  into  the 
focal  plane  of  the  great  objective.  An  image  of 
any  distant  object  to  which  the  telescope  ia  p^ted 
is  therefore  formed  upon  the  sUt-plate.    Certain 

*FroTlded  the  oairalar  width  of  the  sUtia  gx«aterthaa 
the  angle  suhtendod  hr  one  wave-length  of  light  at  a 
difltaaoe  equal  to  the  collimatar  apextox^ 


limitations  aro  then  imposed  upon  the  dimensioinB 
of  parts  of  the  spectroscope. 

The  first  condition  to  be  fulfilled  is  that  the 
angular  aperturo  to  focal  length  shall  have  the  same 
value  for  both  telescope  and  collimator ;  otherwise 
thero  will  be  a  marginal  ring  on  one  lens  or  the 
other  which  will  never  be  used.  If  the  great 
teleeeope  is  of  If  L  aperturo  and  Idft.  focal  length, 
the  ooUimator,  if  of  In.  aperturo,  diould  have  a 
focal  length  of  15in.  For  reasons  which  will  appear 
further  on,  it  will  be  advantageous  to  have  the 
Merturo  of  the  collimator  lens  a  little  greater  than 
that  given  by  the  rule,  but  in  that  case  we  must 
distinguish  between  actual  aperturo  and  affective 
aperture.  The  latter,  wl^ch  is  determined  by  the 
rule,  is  the  diameter  of  the  emergent  beam  from  the 
collimator  when  the  telescope  is  directed  to  a  star, 
and  a  marginal  ring  on  the  lens  receives  no  light 
from  the  telescope  objective.  A  cap  may  be  pro- 
vided to  cover  this  ring,  so  tiiat  the  actual  and 
effective  apertures  can  be  made  the  same  if  desired. 
In  the  following  discussion  it  wtU  be  assumed  that 
they  are  the  sama 

If  no  light  is  to  be  lost,  the  prisms  and  observing 
telescope  must  be  capable  of  transmitting  the  cylin- 
drical beam  from  the  collimator.  Greater  dimen- 
sions than  those  necessary  for  this  purpose  would  be 
useless.  The  effective  aperture  of  uie  collimator 
may  then  also  be  called  the  aperturo  of  the  speo- 
trosoope. 

The  lens  which  is  placed  in  front  of  the  spectro- 
scope to  form  an  image  of  the  source  of  light  on  the 
slit-plate  (i.e.,  in  the  case  we  aro  considering,  the 
telescope  objective)  is  ordinarily  called  the  "  con- 
densing lens."  This  name  is  inappropriate,  as  it 
fails  to  define  correctly  the  function  of  the  Imis,  and 
Prof.  Hastings*  has  proposed  to  substitute  for  it 
the  term  '<  image  le^s."  As  the  intrinsic  bright- 
ness of  the  image  of  a  surface— 4he  moon,  for  ex- 
ample—in the  focal  plime  of  an  image  lens  of 
constant  linear  apertue  is  inversely  proportional 
to  the  squaro  of  the  focal  length  of  the  lens,  it 
might  seem  at  first  sight  as  if  the  spectrum  of  the 
surface,  when  a  short-focus  lens  is  used,  ought  to 
be  brighter  than  with  a  lon^-f  oous  lens  of  the  same 
apertnro.  Nevertheless,  it  is  easy  to  show  that  the 
brightness  of  the  spectrum  Ib  mdependent  of  the 
angular  aperturo  of  the  image  lens. 

To  do  this,  let  A,  F,  S  ropresent  respectively  the 
aperturo,  focal  length,  and  area  of  the  image  lens, 
a,/,  #  the  corresponding  dimensions  of  the  oolli- 
mating  lens.  Tiien,  as  has  already  been  shown, 
A       a 

F  "/• 

Let  the  source  of  light  be  a  small  uniformly 
bright  surface,  and  let  the  unit  of  Ught  be  that 
quantity  which  falls  upon  an  area  equal  to  tiiat  of 
the  columating  lens.  Then  the  quantity  of  light 
which  falls  upon  the  image  lens  ' 

?-«  A'       ?! 

All  this  light  falls  upon  the  coUimating  lens,  and 
is,  therelon,  found  in  the  virtual  image  formed  by 
the  latter  at  an  infinite  distance ;  but  the  angular 

F 
magnitude  of  this  image  is  --  times  its    angular 

F*  / 

surftMse  -^r  times  that    of    the    objectf    Henoe 


have  the  same  hrightaees,  and,  ae  the  dii-widthkM 
been  unchanged,  the  same  purity  aa  hefore. 

If  the  collimator  is  now  shortenad  on»halt,sll 
other  dimensions  being  as  bef  oro,  all  the  rays  pss- 
ing  through  the  slit  inll  fall  upon  the  colfimstiBg 
lens,  which  must  now  have  a  fooel  length  d  lOia. ; 
but  the  slit  Is  now  twice  too  wide,  and  if  nanowsd 
nntil  the  original  purity  is  restored,  the  spedna 
will  be  just  as  bright  as  before. 

If,  instead  of  shortening  the  ooUimator  to  mski 
its  angular  aperturo  eqnid  to  that  of  the  sseosd 
teleeeope,  we  increase  its  aperture  to  2in.  (tts 
dimeofflons  of  the  other  parts  of  the  epeetrossaps 
being  oorrespondingly  hiereased),  the  brightDsaof 
the  spectrum  will  be  increased  four  tines,  with  ths 
same  degree  of  purity  as  at  first. 

AnotMr  interesting  oondnsion,  which  is  a  wtU* 
known  fact  in  optics,  may  be  drawn  from  ths 
preceding  discussion.  Since  in  determining  tht 
brightness  of  the  virtual  image  F  and  /  may  hsii 
any  values,  and  since  the  virtual  image  losned  tf 
one  set  of  lenses  may  become  the  object  for  aaotibs 
set,  it  follows  that  by  no  oombinatioa  of  lenses  eu 
we  obtain  an  image  of  an  object  which  shsll  be 
brighter  than  the  oDJect  itself. 

U  an  image  of  tiiesun  is  formed  liy  a  oonvezlss^ 
the  conditions  of  temperature  and  bri^hlBM 
at  any  point  within  the  imase  sire  (negleetmg  loM 
of  light  due  to  absorption  and  refleotion)  tin  ssms 
as  if  the  point  were  brought  to  within  lock 
a  distance  of  the  sun  that  its  disc  wooU 
subtend  tiie  same  angle  as  the  lena.  The  nas 
statement  holds  good  ror  any  other  extended  nr- 
face.  We  may  base  upon  tms  a  oonveational  ws^ 
of  regarding  the  distant  source  of  light  whiohii 
■ometimss  useful  in  determining  the  Drightnssi  of 
the  image  upon  the  slit-plate^namely,  we  map  !»> 
gard  the  obiect-glass  as  replaced  •by  the  famuoon 
surface  itseU,  stretched  aerom  the  open  end  of  the 
teleeeope  tube ;  or  we  may  consider  the  Inmiaooi 
surfeoe  to  he  just  outside  the  ohjeotive,  in  uMA 
case  the  absoiptton  of  the  gmse  Is  taksalals 
account.  This  convention  leads  to  the  earns  ooa* 
clusiona  as  the  discussion  already  grvea.  Itosabs 
applied  to  a  consideration  of  ths  Brightness  of  ths 
spectrum  only  when  the  image  is  sufficiently  Isfgi 
to  fill  the  slit  of  the  spectroscope. 

{To  be  eontinusd,) 


AFPABATTTS  FOB  THE  BSTDIATIOH 
OF  FAT  IH  MILK. 

THE  author,  E.  IColinari,  after  critictsittg  fhs 
various  methods  for  estimating  fat  in  nflh 
which  have  been  proposed  from  time  to  time,  acnss 
with  Stokes  (Analytt,  1885,  p.  48),  Euslaoe  m 
(Analust,  189I,p.67),aadBondxyndcy  {lAmdwM 
Jahrb.  der  SeUweiz,  1889),  that   the  method  oi 


we  have  -^  times  the  light   distributed   over    a 

surface  y^  times  as    great,   and,  therefore,  the 

brightness  of  the  image  is  the  same  as  that  of  the 
object. 

The  brigfatnees  of  the  virtual  image  determines 
the  brightness  of  the  spectrum.  We  conclude, 
therefore,  from  this  discussion  that  the  brightnees 
of  the  spectrum  of  the  distant  object  is  inde- 
pendent of  the  angular  aperture  of  the  image  lens. 
A  long- focus  telescope  is  as  advantageous  for 
observations  of  the  spectra  of  the  sun,  moon,  and 
extended  nebulao  as  a  short-focus  telescope.  The 
efficiency,  eo  far  as  brightnees  is  concerned,  i> 
determined  solely  by  the  effective  aperture  of  the 
spectroscope. 

To  illustrate  this  result,  let  us  suppose  that  we 
have  a  spectroscope  of  lin.  aperture,  vrith  a  colli- 
mator 20in.  long,  used  in  connection  with'  a  tele- 
scope of  1ft.  aperture  and  20ft  focal  length.  The 
diameter  of  the  solar  image  on  the  slit-plate,  when 
the  teleeeope  is  directed  to  the  sun,  will  be  about 
2  2in.  Let  us  suppose  that  the  slit-width  is  adjusted 
until  the  spectrum  is  of  satisfactory  puri^  and 
brightness. 

If  the  spectroscope  is  now  removed  and  placed 
upon  a  telescope  of  the  aame  aperture,  but  only  half 
the  focal  lengtn,  the  image  of  the  sun  on  ^e  sht- 
plate  will  be  only  l*lin.  in  diameter,  and  it  will 
consequently  be  four  times  as  bright ;  but  only  one- 
fourth  of  the  rays  passing  through  the  sUt  fall  upon 
the  ooUimator  lens.    The  spectrum  will  thererore 

•  OatoUne  lalaad  Report,  p.  108. 

-f  It  wiU  easily  be  seen  that  thia  is  true.  The  ociUimator 
leos  may  be  regarded  as  ;the  eyepiece  of  a  telesocpe,  the 

magnifying  power  of  which  is  y. 


WernMr  Schmid  is  thesimplest,  most  npid  end  soa** 
Tenient  hitherto  introduced.    The  ooaditionstnA- 


ing  to  accuracy  are :  The  employment  of  — tt:  -^ 
tammg  alcohol;  boOing  the  mixtuce  of  ™»!IS^ 
add  too  long,  when  a  caramel-like  body  is  ^^^^pS* 
soluble  m  ether;  the  diflioulfy  of  reading  ^ » 
Tolume  of  ether  left  in  the  tube,  owing  M»WJ* 
gradations  of  the  instrument  being  obscaradpf  w 
fiooculent  layer  of  casein ;  when  only  a  ponwo^ 
the  ether  is  used,  fftt  may  be  left  behmd  ta  tt>«!«f 
mixture,  as  shown  by  AUea  {Ckem.  Ztit^  lo^ 
p.  331).  The  author  believee  ttatby  theinfiMioe 
of  the  simple  appaiatns  represented  in  thssiew 
panying  figure,  he  has  xenderad  t*»  P««*Jj!? 
accurate  and  convenieat.  This  ooosists  of^  "^S 
B,  of  about  76  cc  oapaoilj,  which  has  a  fMi  "v 
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with  two  MpOln  tabn  ktUohsd,  tha 

iward,  ta«  otLar  downmrd.     Th» 

i>  STonnd  into  tha  nKk  of  FlMfc  A, 

wUdk  hold!  >lnDtWe.a  BiUuir  of  the  fluki  eu 
M  puood  in  oommmiicBtlon  wUb  Um  ^rrtfliml  ur 
trte  opMiing  a.  Th«  atliar  mnrt  ba  loarioiulr 
vadud  with  ODa  or  tiro  leiitb*  of  ila  Tolnma  ' 
w«tai,  to  ieiiiat*tnea«of  alsohol.  Tluopanti< 
u  MtoTmad  M  foUowi;  tOo.c.  of  wdl-mix 
■Ok  ua  wdsbad  io  (oi  MawoMd  into)  Oaak , 
IDb-c.  of  hydroehltnio  Mid  addad,  and  tba  miztn. 
UatadtoboiliiwoDanubaBtoailiaat.  TheboOIng 
^«  not  nuaadft  aunata  and  a  half,  the  SnidbaiDB 
ihakaa  from  titta  la  tima  and  not  allowad  to  baooma 
afadaaweoknirthaiiadaik  hrown  [not  blaokl. 
Tba  flaak  ia  aoolad  aod  TSo.e.  of  athar  addad.  Thi 
twoflaAiaraaoBoaatedaaifaowtiinlhafiaDTa,  the 
^  oloaad  and  tha  whota  ahakao  for  a  few  mlnatei, 
■a  OMMk  being  TOntad  two  oi  three  tinat  W  the 
^Milnca.  The  ^tpantoi  U  DOW  ioTaitad,  allowed 
to  •tand  Ave  oi  tlx  minatea,  the  tap  tamad,  and  the 
bk  and  HqnU  dnwn  oS  into  flaak  B.  Bv  ■  littls 
■haking  of  the  ether  the  whole  of  the  and  liquid 
way  ba  eaailT  got  into  the  loww  flaak.  The  appa- 
ittu  la  again  umrlad.  than  aapanted,  lOo.a  of 
Khar  an  introdnead  into  the  flaak  B,  the  tap 
'"  '  and  the  flnida  waU  ihakao.  Whan  the  ether 
"  liqnoi  li  run  off,  and  the 

to  A.    Tha  whola  of  tba 

Mhw  aolntion  ia  waihed  in  tha  appMatna  two  or 
three  timea  with  a  Uttle  water,  the  flaik  A  remored 
to  the  wmtor  bath,  the  ether  driven  of,  the  laM 


doaeiLB 


^- — _.  ., _-— -fa nTenahow- 

las  IB  ooDcotdniea  with  tbsAdami  and  other  re- 
"yiwd  procaatai.  Soor  milk,  which  mtut  be 
*>ped  in  the  flaak,  oan  be  oonTenlaitlj  analynd 
w  meaoL  luiiig  e  gramnna  craam  and  lOe.o. 
■TdmAlonaacld.  IBtrit/ite  BfaUch.  CAein.  Gmtll., 


THI  "  8FISIT  "  SLATS  TBICK. 

rB  following  deaoriptian  of  a  Biathod  of  worit- 
iBgtha  "epinfilala  biek  ia  given  t^  J,c 
JWH'«.'_TwooidinaiTWOOdBn  framed  alataa  an 


titauiuthatwoalatet,  «4riah  an  tban  uited  bv  a 
MMr  battd  held  aloft  la  tha  pMatidigitatar'i  rijtht 
knd.  Then,  In  tha  «Mcal  rilMoa,  to  baaid  the 
S^MjHna  of  the  ahali,  whioh  ii  wiUbg  batwen 
» tw«  riataa  tha  anawac  to  a  qneatioB  aiked  b* 


«« tba  anmber  of  qnta  obtelMd  bj  throwing  two 
«M.  The  mbbet  tend  having  been  NAOVed  and 
■•mMb  Bi|iaratad,  •»•  of  them  ii  aean  to  ba 
"**ndwithwriliDg.  lUiprodlgr,  whlohat  firat 
■»5Wto  be  M  BvitarioBa,  ii  vary  aaallj 
"^■•B-  Thewilting  we*  dona  hi  advanea:  bat 
VNtt*  wrlttMiridaof  tha(U**Athaohadbea 
ywdathfcihaatatbladteartboardvAiAhldthe 
JS"**i  wttttaa  with  obalk.  Tha  two  Bid«  of 
»  «ti  Ihu  appeared  aheolnlalr  etaaa. 


"Do  von  want  to  esamlne  the  other  one  alaoF'' 
And  than,  withont  ituj  haate,  he  makea  a  hu 
analoBOD*  to  that  eniplo;ed  in  ihoffling  caid*.  The 
■lata  A  balDg  held  bj  the  thomb  and  uaeBngai  of 
the  left  hand  and  the  (late  B  betweon  the  fore  and 
middle  flnni  of  the  right  hand  (Pig.  1),  the  two 
handj  are  brought  togather.  Bat  M  the  moment 
at  which  the  alatea  are  npetpOMd,  the  thumb  and 
foraflngar  of  the  right  hand  graap  the  ilata  A,  while 
at  the  Hina  time  tlw  fore  and  middle  flngai  of  the 
left  hand  take  tba  alata  B.  Than  the  two  band* 
separata  anew,  and  the  elate  that  ha*  already  bean 


1  piece    of 


blow*    upon 

ataal  wiU  oanae  the  partidea  of  tl  

over  each  other,  Hiding  in  dinntagration  of  tbo 
metal  Craska  ottea  devdop  after  ateel  hai  bten 
hammered  too  cold,  or  lathei  alter  it  baa  been 
hammered  too  ma>ih  while  nearlv  cold. 

Sappoaa  Uut  a  oommon  iin.  dritl  la  to  ba  made 
for  nae  la  making  boles  itk  plug  wedges.  Select  a 
abee  of  Jin.  ootegon  (teal ;  ont  off  a  pleoe  21ia. 
long,  which  la  jtut  tnaa^  to  make  two  good  drilli. 
Hau  una  ol  the  pieoea  fetabotit  6iD.  in  lengtb,  draw- 
ing It  down  to  Sve-dshth*  of  an  Inch ;  Iheti  ham- 
mar  it  ootagon  and  atul  further  radusa  to  a  little 
ovei  one-half  inch.  A  swage  dioidd  next  ba 
plaaed  opon  the  anvil,  the  drill  pbwed  thtceln  and 
oparaled  open  17  a  top  (wage  and  iledge  hammer. 
iMaw  down  to  abont  one-sizteenth  mora  than  Jin. 
Take  oara  to  make  a  One  taper  at  the  paiDt  where 
the  oaturon  shape  meraea  into  the  round  part  of  the 
drill.  Tnia  tqier  ahoiud  be  about  two  incbaa  long. 
Take  great  oare  that  tbe  round  part  ol  the  drill  ia 
exactly  osntial  wiOi  tha  laroe  part ;  an  overset  af 


f  eetl  V  stnidit  bom  one 


bvpetousno 
to  tba  other. 


a  poor  tool    AU 


S«y 


hand!  of  the  spectator.    Hub  ahifting,  done  1 
deliberatioii,  i*  sntirely  invisible. 

During  the  saoand  examination  the  slate  A  is 
flat  upon  ■  table,  the  written  taos  turned  upward 
and   covered    with    black    cardboard,      ^le   1'  ~ '  ~ 


lavs  it 
ledbytl) 


l  are  then  sarroiindt 

then  that  tha  operator  holds  np  the  slates 
with  the  left  hand,  of  which  one  sees  but  the  thumb, 
while  upon  the  porteiior  faoa  of  the  aaoond  alata 
the  nail  of  the  second  finger  makes  a  aound 


.'prepared   alato   ihall    be    beneath 
(FiB.  2).    It  is  upon  it  Uiat  than  rests  the  black 
cardboard,  and  the  otbst  alato,  on  being  raised, 
shows  the  character*  that  It  bean,  end  that  are 
stated  to  hava  been  written  br  an  inviaibla  apirit 
that  slipped  in  betwsaa  tha  two  slates. 
Our  readers  will   not  ask  u*  how  we  mana 
3  know  in  advanoe  what  should  be  written  up 
tba  slate.    It »  naelaa  to  saj  that  deceit  is  atloi 
able  in  prastidigUation ;  loMed  dioe  always  to 

know  tha  name  of  a  card  that  a  spectator  will  draw 

' mck  eompssed  of  thir^-two  similareards, 

notskUfulononghtocauae  him totak   " 


SHABPENIHO  DRILLS. 


.Jt*lmattugnponthie*abjeat^t,    

heat  above  a  ch«7  heat."  Thiaiaontalnly  asale 
rule  to  woA  to,  bat  it  dosa  not  uidj  to  vanstiaa  of 
staaL  Soma  kinds  will  beer  heattng  to  a  bright  red 
heat,  and  still  others  will  hear  a  jaluwaolonr  with- 
out detriment  to  the  mstaL  In  all  eaaaa  the  itesl 
dkould  ba  worked  ea  hot  as  U  wilt  bear,  notwith- 
standing the  old  advice  "to  forge  at  as  a  low  a 
hMt  as  possible." 

As  stated,  tha  forging  Aould  be  done  at  as  Ugh 
a  heat  as  tha  steel  wiU  bear,  but  the  finishiog 
should  ba  dona  at  a  veer  low  heat,  and  It  Is  bstlar 
to  hammer  the  drill  until  tha  heat  is  cut  of  aght 
and  the  metal  beoomae  Uaek.  For  lueh  hammer- 
ing the  blows  riiould  ba  li^t,  and  vary  UtUa  draw- 
ing  of   tha   TTiotsl     sbfwiLd   take   plaoa.     Heavy  I 


the  force  of  tbe  blow  will  be  lort,  t<      . 
nothing  of  jening  the  fingers  of  tha  operator  and 

ma  drilla  abonld  now  be  about  IBin.  long,  Gin.  or 
7In.  of  one  end  being  octagon,  2  Jin.  taper,  and  nine 
of  lUn.  Jin.  in  diameter  luid  roimd.  Aiter  flniihios 
»  man;  drilla  in  this  manner  aa  it  is  desired  to 
_...ke,  allow  thaiD  to  cool  slowly;  underno  pretence  . 
whatever  qoancb  them  in  water  or  lat  tbam  lie 
upon  an  iron  aurfaca  while  cooling.  It  is  best  to 
throw  them  upon  tbe  coal  and  dost  on  top  of  the 
forget  or  If  it  udeaired,  stick  them  into  d^  diit  and 
aalwsin  any  oonvraient  plaoe. 

To  ihaipen  the  drill,  hammer  lin.  on  one  end  ol 
the  drill  to  a  square  section ;  then  flatten  out  to  a 
flat  point,  BO  thai  the  bevel  wiU  be  about  Uin. 
loDD.  Hammer  the  edgae  frequently  lo  that  the 
drill  will  not  spread  in  widto.    Upset  the  end  of 

diamond  shape  when  drawn  down  to  iVin- 
—  „._Dese  at  the  mliema  point ;  the  comers  at 
tha  drill  will  be  about  ,^iia.  ia  thicknma.  Bevnlve 
the  drill  upon  tbe  aarii  ao  that  one  tide  of  tbe 
diamoad-snaped  and  lies  true  with  tba  oatar  surlaoa 
of  the  anvil.  With  light,  trae  blows  thin  this  side 
of  tba  diamond  point  down  to  ^io.,  allowiiiK  tbe ' 
drill  to  spread  iidswiie  at  tbe  eama  time.  Ticut 
the  other  side  of  the  drill  in  tha  same  raannei,  and 
after  a  little  truing  ap  of  tbe  edges  of  tbe  dnll,  it 
has  assumed  a  correct  shape  tnd  ii  rMy  lor 
hardening. 

Heat  about  two  incbee  of  the  drill  to  a  dull  red  : 
for  soma  steel  the  cherry  red  will  ba  auiScisnt,  but 
other  varieties  require  a  littls  more  beat.  Heat 
slowly,  so  that  tha  beat  is  aaiform  and  the  ootlmr 
alike  aJl  over  the  healed  portion.  Lower  the  drill 
■lowly  into  a  pail  of  cola  water,  tba  point  flrst, 
and  &  not  bald  tbe  drill  still  far  an  instant  wbiJe  it 
it  ia  in  tbe  watei.  If  2in.  of  the  and  havo  been 
heated,  lower  the  drill  into  tbe  water  abont  lin. 


rsaahed  the  dedjred  depth  and  polis 


DnrinK  tbe  drawing  procasa  skilf  and  judgment  are 


hreak.  Tha  oalour  nacaasarily  varies  with  different 
oalitiasol  steel.  Tbe  steel  that  will  not  bear  heat> 
ig  harder  than  a  ohtrry  red  must  have  a  temper 
dnwn  to  a  purple  01  blue  ooloor.  Steel  that  atauds 
a  higher  working  temperature  will  atend  a  straw 
eoloat,  for  temper,  andi  perhaps  even  ligta tar. 

The  instant  that  tbs  red  eolaur  is  noted  the  drill 
most  be  again  plunged  into  tbs  water.  lu  watching 
tbe  oolonr  run  down,  it  often  happens  that  the 
comers  of  the  drill  become  blue  sooner  than  the 
middle.  When  this  happens  the  ooraais  oi  the  drill 
must  be  dipped  in  water  at  tba  instant  that  ths 
deaited  colour  appears — Nerlh-  Walent  MichenUt 


mum  a  ihb  DDrzaamuL  CuiCVIDB.— 
K^j.ipi — Some  enon  have  oeourred  in  re|sintiDg 
lesser*  owing  to  fignrea  dropping  ont,  and  wa 
idebted  to  a  oorraspondent  for  pointing  out 
■  whioh  appeared  to  tha  oitein>l  edition.  In 
p.  368,  Snt  colDtui,  line  30,  for  "  would  be  ■"->  " 
reBd"wouhlbenz~-i"  ;  In  the4Bth  Una,  aflgora 
3  ihonld  ba  to  front  of  tbe  first  parentbeei*.  In  tbe 
fifth  lina  bom  the  bottom  of  oolomn  2,  the  flgura  6 
shomld  be  y ;  and  just  below,  a  figure  4  is  wanlutE 
in  front  ef  the  Bqaara.root  mark.  In  the  thiM 
column.  In  the  paragra^  beginning  "The  cap- 
tain,'* tha  1^*  commeocmg  * '  to  tbe  space ' '  sh^ulit 
land  "to  tba  cube  of  the  space,"  ItisptobaUsf 
there  are  other  errors,  which  are  almost  nnavoidii 
aUe  Is  planting  inch  matter. 
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THB  taeond  ordioaxy  mMting  of  the  woond 
wloB  WM  bald  at  fiaraard'a  Inn  on  Wadnai- 
day,  tlia  SOtfa  nit,  Captain  NoUe,  the  pnddent,  in 
tha  ehair.  Fi?e  noir  mambera  wara  alaotad,  and  a 
Uat  of  aatautaau  oiadidataa  for  mainbanhip  waa 


Among  tha  praaanta  reoaiTed  darine  tha  month 
are  tha  "Pabiioationi  "  of  the  PariaObaarratoxr 
lor  1887  and  1891.  and  the  **  Annals  "  of  the  Vienna 
OhMTfatorr  lor  1891,  and  a  large-aoila  lonar  map, 
pieaantad  or  Mi.  Oiimpal. 

The  Fkandent,  referring  to  a  diionanon  at  the 
prerioQB  meeting  on  the  ralatiTe  Ught-grasping 
power  of  reflaoton  and  lefraofcon,  aaid  he  thonght 
it  would  be  of  interest  to  the  mamberB  if  he  repro- 
dnoad  tha  orinion  of  hia  lamented  friend,  the  late 
Piabandan  Webb,  aa  to  the  general  oomparative 
meriti  of  tlm  two  f ormi  of  insvoment.  In  a  letter 
to  Mr.  Finoh,  under  date  of  Feb.  6,  1867,  Mr. 
Webb  remarked :  "  I  was  mnoh  of  Toor  opinion  as 
to  the  snpsnor  style  of  Tision  in  uie  retraotor  aa 
aompavad  with  with*s  earlier  attempts.  Even 
whan  the  deilaition  was  good,  thue  was  a  some* 
thing— one  did  not  know  what— About  the  focal 
picture  which  prodnoad  a  little  sensation  of  strain 
about  the  vision.  It  was  due,  I  belieTe,  partly  to 
surface  error,  partly  to  bad  flats."  In  another 
letter,  under  date  of  July  U,  1868,  he  says:  "In 
reply  to  ▼our  inquiry  about  rilyered  minors.  I  am 
delightaa  with  mine  and  the  others  I  occasionally 
see  at  the  makers.  I  do  not,  of  course,  mean  to 
say  that  my  9|in.  is  equal  to  the  Dorpat  achr.  of 
nearly  the  same  aperture ;  but  I  do  not  belieye  there 
if  much  inferiority,  except,  of  course,  in  light,  and 
no  con^arisott  in  price.  My  idea  is,  thatfor  those 
who  know  how  to  use  them  (or  know  how  to  use 
any  good  instrument),  they  give  by  far  the  greatest 
amount  of  work  in  proportion  to  the  price.  Aito  a 
eomparison  of  figure,  which  you  mention,  between 
these  and  the  best  metals,  all  I  know  is  that  Mr. 
Be  la  Boo  oooaidered  his  own  metal  a  trijh  superior 
lothe  better  of  the  two  he  had  from  With.  .  .  . 
My  notion  is  that  the  material  signifies  little.  .  .  . 
Ba  anything  but  biff  stars,  I  conrider  the  reflector 
to  be  &e  best."  The  President  remarked  that,  to 
some  extent,  these  notes  had  only  an  hktorical 
interest,  as  the  methods  of  testing  mirrors  had  been 
so  wonderfully  improrad  and  simplified  since  they 
ware  written. 

Mr.  Oottam  read  three  papers  on  the  recent 
"Total  Lunar  Eclipse,"  by  L.  A.  Eddie,  F.B.A.S., 
of  Ghrahamstown,  South  Africa ;  Thomas  Keif «  of 
I>ou|^  Isle  of  Man ;  and  J.  Power,  of  the  Cape 
ObserratoiT. 

With  rerannce  to  a  remark  in  Mr.  Bddie*s  paper 
that  ha  had  been  unable  to  detect  any  trace  A  the 
ahadow  of  the  Andes  during  the  eclipse,  Mr. 
Bmyard  remarked  that  a  ray  of  light  strudng  the 
ton  of  a  mountain  on  the  earth  woud  be  refracted, 
at  least,  one  degree,  and  that,  consequently,  it  would 
be  thrown  on  the  moon's  osntre.  He  maintained 
that  a  raj  of  light  could  not  pass  through  the 
earth's  atmosphere  wiUiin  sersn  miles  of  the  sea- 
lerel.  It  appeared  to  him  impossible  that  a 
mnge  of  mountains,  or  eren  clouds,  could  t^w 
any  shadow  on  the  moon. 

Oapt  Noble  remarked  that  the  highest  peaks  of 
the  Andes  subtended  an  angle  of  3*. 

Mr.  Qteen  said,  speaking  as  an  artist,  ttiat  even 
if  thaia  ware  no  terrestrial  atmosphere,  any  shadow 
of  mountains  on  the  earth  would  oe  utterly  lost  and 
blurred  before  reaching  the  moon. 

Mr.  E.  W.  Maundtt  referred  to  a  note  in  the 
JowrtuUf  in  which  Br.  Hartmann's  determination 
of  tha  diametar  of  tha  ahadow  of  the  earth  was 
ffiven,  and  which  waa  greater  by  one-flftieth  than 
Sie  geometrical  shadow. 

A  paper  by  the  Est.  A.  Freeman,  M.  A.,  on  **  The 
Shadows  of  Titan  and  Bhea  in  T^ransit,"  was  then 
read  bv  (he  Secretary.  The  writer  said  the  obserra- 
tion  of  these  phenomena  was  stiU  difficult  by  reason 
of  the  small  elevation  of  the  San,  TitaUj  and  Bhea 
abora  the  plane  of  Saturn's  rings.  Notwithstanding 
flie  far  from  dear  state  of  the  ur,  he  was,  however, 
able  to  see  the  shadow  of  both  these  satellites  with 
his  new  6|{n.  object-glass.  Bee.  7,  8h.  60m.  40«. 
a.m  (O.M.T.  dvit  time),  the  shadow  of  Titan  was 
seen  la  the  oentral  meridian.  It  was  in  view  for 
about  15  minutea  before,  and  8  minutea  after  this 
time.  Bee.  11,  7h.  28m.  46s.  a.m.,  the  shadow  of 
Bhea  was  varf  dose  to  the  central  meridian,  if  not 
•uite  up  to  ft.  Bee.  20,  7h.  37m.  408.  a.m.,  tha 
diadow  of  Bhea  was  about  central,  and  wsa  seen  as 
a  darksr  spot  in  the  dark  rings. 

Mr.  Downing  remarked  on  the  good  work  done 
bv  Mr.  Freeman  with  his  6^in.;  ha  thought  it 
anonld  be  aa  encouragement  to  the  possessors  of 
■Ball  tdesoopes  to  undsrtaka  similar  work. 

Oapt  Nobu  said  that  Titan  did  not  require  a  large 
Idasobpe  lor  observation ;  Sin.  would  stiffiee,  but 
ha  could  not  say  if  that  would  show  a  trannt  of 


made  at  the  last  meeting.  He  had  stated  that  he 
had  observed  a  txandt  of  Titan  with  a  2|in.  He 
found,  upon  ref erringto  his  notes,  that  it  was  a  3|tn. 

A  paper  by  Mr.  Waagh  on  the  "  Be  wing  of 
Mirrors  "  waa  then  read.  Mr.  Waugh  said  that  be 
had  adopted  the  plan  recommended  by  Mr.  Phflips 
of  Barton.  He  had  a  a^uare  box  made  with  a 
nearly  air-tight  lid,  containing  a  smaller  uncovered 
box,  to  hold  some  lumps  of  quicklime  and  a  per- 
fonUed  tray  or  didf  to  hold  the  speculum.  This 
plan  he  had  found  nerfectly  suocemful. 

Mr.  Seabroke  sala  ha  had  never  been  troubled 
with  dewing.  He  kept  his  instrumsnt  always  out 
of  doors,  and  the  tuoe  extended  2ft.  beyond  the 
flat. 

The  President  asked  what  the  focal  length  of  his 
tdescope  was. 

Mr.  Soabroke  replied,  6ft.,  and  the  mirror  was 
12in.  in  diameter. 

Mr.  Banyard  had  been  very  mudi  troubled  with 
dewing.  His  remedy  had  been  to  have  holes  cut  in 
the  support  of  the  morror,  so  that  it  might  as  quickly 
as  possiDle  readi  the  temperature  of  the  air,  and  he 
had  silvered  the  back  of  the  minor.  This  he  had 
found  effectual. 

Mr.  Holmes  had  always  gone  on  the  oppomte  plan 
and  protected  his  mirror,  and  he  never  had  any 
trouble  with  it.  He  bdieved  that  vegetation  in 
the  immediate  nughbourhoood  had  a  considerable 
influence. 

Mr.  Green  had  found  that  a  covered  observatory 
and  a  wooden  tube  had  practically  remedied  the 
difficulty  in  his  case.  In  reply  to  Mr.  Gottam,  he 
said  that  the  gas  in  his  observatory  did  not  raise  the 
temperature  more  than  l^ 

Captain  Noble  had  always  considered  it  an  abso- 
lute rule  that  the  temperature  of  the  observatory 
should  be  the  sune  as  the  outride  air,  but  he 
remembered,  on  one  occasion,  visiting  Mr.  B&nd 
Oapron's  observatory  at  Guildford,  imch  he  found 
thoroughly  warmed.  To  his  very  great  surprise,  he 
got  a  splendidiv  dear  view  of  Jupiter. 

Mr.  Maw  said  that  he  has  always  used  a  stove  in 
his  observatory,  and  has  never  found  it  interfere 
with  his  observations. 

Mr.  Maunder  showed  a  number  of  lantern  dides 
relating  to  the  great  spot  group  of  last  September. 
The  flrat  slide  showed  the  Ballmeyer  photo- 
hdiograph  of  the  Greenwidi  Observatory  in  its  tem- 
porary home  on  the  flist  floor  of  the  new  building  in 
the  south  ground.  The  next  slide  diowed  the 
great  snnspot  of  June,  1886,  as  taken  by  M. 
Jansseo,  at  Meudon,  the  most  perfect  photograph 
of  a  sunspot  extant.  The  spot  of  last  Septemte 
was  the  largest  group  which  had  been  seen  on  the 
sun  since  this  great  group  of  June,  1886.  The 
slides  he  had  to  show  would,  he  feared,  compare 
but  poorly  with  this  superb  photograph ;  but  two 
things  should  be  remembered  —  one,  that  the 
Meudon  photograph  was  quite  an  exceptional  one, 
whilst  the  Greenwich  photographs  were  just  those 
taken  in  the  ordinary  course  of  the  daily  sariea; 
and,  next,  that  the  Greenwidi  sun  pictures  were 
purposdytoothinas  aruletoserveasgoodprintfaig 
negatives,  f6r  their  flrst  object  was  that  they  might 
be  measured,  and  to  have  them  dense  spoiled  them 
for  that  purpose.  The  group  formed  on  the  east 
limb  on  Aug.  28th.  It  consisted  in  chief  of  two 
prindpal  spots,  separated  from  aadi  other  on 
Aug.  29th  by  about  6*0"  of  hdiogmphical  longitude. 
It  waa,  in  its  behaviour,  quite  a  typiod  spot,  the 
flrst  of  the  two  principal  spots  moving  for- 
ward at  a  rate  of  neariy  P-hav,  roughly,  Mtween 
7,000  and  8,000  miles  a  day.  The  following  qK>t, 
whidi  was  the  larger,  remained  fairiy  staoonaxy 
on  the  whole.  The  noup  increased  in  sise  very 
rapidly  firom  day  to  day,  rising  from  an  area  of 
about  100  millions  of  square  imlss  on  Aug.  28  to 
more  than  9,000  milliona  on  Sept.  7*  After  this  it 
declined  in  rise,  and  passed  out  of  sight  at  the  weat 
limb  on  Sept.  10,  reappearing  at  the  east  limb  on 
Sept.  26.  Baring  this  second  appearance  only  the 
preceding  spot  was  seen ;  the  folbwing  spot  having 
closed  up.  This  disappearance  of  the  following 
spot  was  entirdy  in  accordance  with  the  usum 
behaviour  of  a  great  solar  outburst;  and  so,  too. 
was  the  drift  of  the  preceding  spot,  whidi  had 
ceased  to  move  forward  in  longituae|  and  had  re- 
turned on  its  path,  so  that  its  extinction  on  Oct.  4 
took  place  nearly  in  tha  same  longitude  as  its 
formation. 

Mr.  Banyard :  What  was  adopted  as  the  prime 
meridian  ? 

Mr.  Maunder:  The  usual  rotation  period,  26*38 
days,  was  adopted.  Or,  to  put  it  another  way, 
supposing  tha  second  spot  to  have  remained  sta- 
ticmaqr  on  the  sozfaoe,  then  the  flrst  spot  rudied 
forward  with  an  average  speed  of  nearly  1*"  par 
day  during  ita  first  appsazance,  had  drifted  back- 
wud  6"  anring  the  fortnight  that  it  was  on  the 


Mr.  Oottam  wished  to  correct  a  mistaka^e  had 


further  ride  of  the  sun,  and  on  the  whole  continued 
that  backward  drift  till  the  time  of  ito  final  dia- 
appearance,  when  it  had  nearly  got  back  to  tiia 
plaoe  from  whence  it  started. 

B(r.  Maunder  also  said  that  one  of  the  members 
of  the  Solar  section  had  forwarded  to  the  Bireotor 
some  notes  on  a  email  group,  whidi  waa  interesting 
from  other  points  of  view  nom  that  of  the  group 
which  they  had  Jut  bean  oooddoriDg.  Two  notice- 


able features  chsracterised  theprogrssiolfhm* 
spotoyde:  one  the  alteration  m  the  nuabsnmi 
areaa  of  tha  spots,  the  other  tha  alteratjcn  iaikar 
latitudes.  A  little  before  the  minimum  ws  loud 
the  few  spots  then  seen  hnunting  the  Equator ;  ttn, 

t'ust  before  the  minimum  a  fresh  senm  d  ^ 
legan  to  appear  in  high  latftodaa— say3(f  to«r. 
This  state  of  things  was  rspreaentedmthslstia 
half  of  1889,  when  the  spoti  were  arfangsdiatfutt. 
sonea— a  high  northern  one,  an  CKiuatond  oas,  ad. 
a  hiffh  southern  aone.    The  region  IQP  t»  29*  vh. 
absolutely  bare  of  spots  in  both  hamispbsrak  Tkn 
the  equatoreal  spota,  whidi  pepresented  t^M 
efforts  of  the  old  qycie,  died  out,  and  duo^sftrl 
minimum  we  had  only  two  sonas,  one  nom  nil 
the  other  aouth,   boQi  in  fairly   high  latitsA 
Finally,  as  we  approached  maximum,  ths  ipli| 
appeared  more  fcequently  in  lower  latitadsi,  loj 
the  sones  broadened  out  till  they  mat,  cr  m^i 
met,  on  the  Equator.    Now,  what  waa  temsikikfe 
about  the  spot  to  which  Mr.  Townsendhaddaw&'j 
attention  was  that  it  was  almost  on  ths  Eqsdor, 
although  we  were  yet  in  the  early  part  of  thsanr 
cyde.    In  the  preceding  eyde  a  similar  bstsDestf 
a  spot  in  lower  latitude  had  been  noticed  in  8«pt, 
1881 ;  but  that  was  neariy  a  year  later  ia  the 
progreasof  the  cyde  than  was  the  case  withtbl 
present  one.    So  that  the  group,  thou^  so  ianr- 
nifioant  in  area,  was  really  a  remarkabb  oassiia 
its  podtion. 

Mr.  Xewbegin  showed  a  slide,  repreaentiag  a  fiw 
prominence,  iniioh  he  had  observed  on  Nov.  lO.  Tto  I 
hdght  of  the  prominence  was  about  40,000  fflSai. 
The  dide  which  he  had  had  made  for  him  fnna  ka 
drawing  was  a  very  faithful  representation  d  thi 
object.  His  children,  who  had  seen  the  proniBMici 
in  the  spectroscope,  recognised  it  at  once  oa  thi 
slide.  ^  

Mr.  Banyard  remarked  ojk  the  curious  ^ml 
form  of  the  prominence,  and  on  the  frequsnoy  wift 
which  that  form,  so  hud  to  underatan^tn  the  can 
of  a  column  of  gas,  was  noticed  in  eolsr  prasu* 


Mr.  Maunder  than  gave  some  dmple  dirBdMB 
for  the  adjustment  of  an  equatoreal.  Aftvihoir- 
ing  several  elides,  illustrating  the  different  fonM  « 
equatoreal  mounting,  Mr.  Maunder  diowsd  am 
representing  M.  Loewy*s  equatoreal  ooudl. 

Mr.  Schooling  than  explained  an  idea  hs  hid 
formed  for  a  amplar  equatored  ooud^.  Hitidm 
was  to  discard  the  nurror  before  tha  objeot-glsK. 
and  make  the  first  part  of  the  tube,  that  atapag 
tha  objeot-glam,  incUnableat  any  angle  to  tha  pdtf 
%-riM^  the  mirror  moving  thxou^  just  half  the  sagh 
of  the  tube.  He  woula  like  the  opinions  of  tiiMi 
present  as  to  the  practicability  of  hu  idea. 

Mr.  Maunder  resumed  his  account  of  the  neosMxy 
adjnstmenta  of  an  equatored. 

The  Prsddent  announced  that  the  Ooanou  had 
resolved  to  set  on  foot  a  Photographic  Section,  ns 
that  Mr.  Schooling  had  consented  to  undertake  las 
direction ;  subject,  of  course,  to  the  oonflrmaliand 
the  Amodation  at  the  next  Annud  Qensnl  Mesuflg. 
BLe  alao  announced  that  Mr.  Maunder  wodd  mn 
an  elementary  addreai  on  the  speotoacope,  w* 
trated  by  the  Untem,  at  their  meeting  on  Jan.  »tb. 

The  meeting  adjourned  at  7.0  p.m. 


Oyolone  Weather.— The  common  tjP^*jf 
oydone  weather  is  sometimee  materially  dtsrsd  ivf 
orogrmphical  conditions.  This  is  the  oase-e.fMK 
Turin,  aa  recently  diown  by  Signer  Btaao,  »  a 
paper  to  the  Academy  there.  He  dtes  waj' 
thne  oasei  in  the  laat  twenty-five  y«tfs,  «{[■ 
Nature,  which  indicate  the  general  oouras  of  tss 
weather  when  a  cydone  passes  over  NortbsKBOC 
Central  Europe.  After  a  fall  of  tha  baramdff, 
with  strong  west  wind,  the  sky  dears,  the  tempflRr 
ture  rises  oondderably,  and  the  moisture  of  tlia  sir 
diminishes.  This  is  explained  bv  the  inflaaacs  d 
the  Alps.  The  strong  west  wind  is  forosd  up  tts 
mountain  range,  so  that  its  aqueous  vapour  issoo- 
densed,  and  faUs  as  rain  and  snow  on  the  wsdsm 
dopes  and  summit.  After  crossing  the  ridge,  ft 
de^iif,  and,  having  parted  with  ita  mddor^ 
appears  as  a  warm,  dry  wind,  thus  f ormiog  sa  na- 
usual  feature  in  cydones. 

Mb.S.  W.  Hxtff  states,  as  the  results  of  ei^sri- 
ments  which  he  has  carried  out,  that  dynamos  saA 
motocB  wiU  run  dlently  when  the  brushes  sie  os 
and  then  is  no  current  pasring;  but  so  soon  si  a 
ehcoBg  eunent  waa  sent  through  the  fldds  aww 
hum  waa  heard,  tha  nototBcreasing  in  volumswg 

the  increase  in  euirent  through  tha  Adds,  MJ 
increasing  in  height  of  idtoh  with  the  inifgmm» 
speed  of  the  armature.  This  was  tried  rspeamj 
with  the  same  result  The  armature  was  tbia 
replaaed  by  a  bare  armature  core,  and  this  wsiPjU 
through  a  simiUff  test,  with  the  same  traaolt  The 
expMunent  seeming  to  indicate  that  tha  monod 
note  takea  its  pitdi  from  the  speed  of  tha  aimstm^ 
and  that  the  note  in  vibrations  per  second  MJ"* 
spends  to  the  number  of  times  psr  second  that  vs 
azmaturepaaMafrom  one  Add  pole  to  tiM  aA 
would  lead  to  the  oondnsion  thai  in  mediiasi  wna 
armaturea  changing  pda  ksa  ttan  dxtesn  tiBSB  pit 

second  there  would  not  bo  given  outaDynwM^ 
hum. 
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SdEimFlC    NfiiBVS. 

Two  of  the  known  periodical  comets  ahonld 
return  to  perihelion  earlj  this  year  if  the 
oalcnlations  are  correct.  Both  hATe  a  period  of 
about  five  and  a  haU  years,  and  were  Ust  oV 
aerred  during  the  summer  of  1886.  One  is  the 
oomet  first  fisooyered  bv  Mr.  W.  R.  Brooks  in 
1886,  and  the  other  is  that  discovered  by  Pons 
*--    1819,    which    was     re-diecoyered    and   its 


in 

period  calculated  by  Prof.  Winneoke  in  1868. 
Ita  returns  were  observed  in  1869,  1876,  and 
1886  J  but  not  in  1863  or  1880,  when  the 
]>oflitiona  were  unfavourable.  The  comet  is 
entered  aa  Winnecke*s,  and  was  due  last  month, 
as  in  1886  it  passed  perihelion  12  days  earlier 
than  the  predicted  time. 

Prof.  Pickerin*,  in  Att,  Xach.  No.  3070, 
oiIIb  attention  to  three  stars  which  show  bright 
Hues  in  their  photographic  spectara,  and  are  of 
the  same  class  as  those  noted  by  Wolf  and  Bayet. 
They  are  D.M.  +  66-2721',  R.A.  22h.  16m., 
Dec.  66"  37' ;  another  in  R.  A.  22h.  23*7m.,  Dec. 
65»  46' ;  and  D.M.  +  66-2818%  R.A.  22h.  82*9m., 
Dec  66*  23',  all  about  the  centre  line  of  the 
Milky  Way. 

The  lialande  prize  of  the  Paris  Academy  of 
8ciencea  for  1891  has  been  awarded  to  M.  Q. 
Bigourdan,  of  the  National  Obsemttory,  Paris, 
for  the  work  he  has  already  done  in  microme^- 
cally  measuring  all  the  known  nebul»  observable 
from  Paria— about  6,000  in  number— a  first  step 
towarda  obtaining  a  knowledge  of  their  proper 
motions,  and  ultimately,  perhaps,  of  their  dut- 
ancea  from  the  sun.  The  Janssen  prize  has  been 
awarded  to  M.  G.  Rayet,  director  of  the  Bor- 
deaux Observatory  for  his  work  towiffds  the 
creation  of  astronomical  speotroeoopy.  The 
Damoiseau  prize  failed  to  atteaot  a  memoir,  and 
is  raised  to  4,000f.  for  1892.  The  Valz  prize  has 
been  awarded  to  Prof.  H.  C.  Yogel,  of  Potsdam. 

^  Tlie  Journal  of  the  British  Astronomical  Asso- 
ciation contains  several  interesting  papers  and 
notes,  and  the  index  number  for  Vol.  I.  has  as  a 
frontispiece  an  ink  photo,  of  the  interior  of 
Bamard'a  Inn  Hail,  accompanied  by  a  brief 
historical  description  of  the  meeting-place  of  the 
Assodation. 

Comet  Tempel-Swlft  is  now  very  faint,  and 
WolTs  Oomet  is  also  ^rotting  so  faint  that  it  can 
only  be  observed  well  m  powerful  instruments. 

The  death  of  a  distinguished  American  is 
anuounoed  in  the  person  of  Major- G^end  M.  C. 
Meigs,  at  the  age  of  76  years.  After  gniduating 
at  West  Point,  ne  joined  the  corps  of  Engineers, 
and  devoted  himself  for  several  years  to  the 
works  of  peace.  He  suppUed  the  national 
cental  wiui  water  from  the  Potomac,  and 
dsaigned  the  Washington  aqueduct,  including  a 
bridge,  the  roan  of  whose  arch  is  the  largest  in 
the  werld.  These  works  were  oonstructea  under 
his  personal  direction,  simultaneous^  with  which 
important  service  he  conducted  the  construction 
of  the  extension  of  the  national  Capitol,  and  of 
its  ^;reat  dome.  When  the  war  broke  out,  Capt. 
Mags  took  an  active  part  on  the  Northern  side, 
and  was  soon  raised  to  the  responsible  position 
of  Quartermaster- Oeneral  of  the  United  States 
^mies,  a  post  he  filled  with  oonsummate  ability. 
He  retired  fh>m  the  service  in  1882,  uid  then 
built  the  great  structure  in  the  Ci^  Park  of 
Washington,  known  as  the  Pension  Buflding. 
He  was  one  of  the  Regents  of  the  Smithsonian 
^^istitute,  and  was  a  member  of  ooundl  of  the 
National  Academy  of  Sciences. 

Dr.  Ferdinand  Roemar,  of  Breslau,  one  of  the 
most  distineiiished  amongst  the  geologists  of 
^•J^wiyi  died  recently.  He  was  an  inde- 
n^gable  worker  in  the  fields  of  geology  and 
^Isontology,  especially  amongst  the  older  rocks, 
^was  a  foreign  member  of  the  Geological 
Society  of  London,  and  received  the  Murduson 
Medal  of  that  Society  in  1886. 

IVof.  John  Wood,  F.R.S.,  the  distinguished 
■oxKoon,  died  last  week  in  his  66th  year.  He 
^  Emeritus  Professor  of  Clinical  Surgery  at 
King's  College  Hospital. 

Austrian  papers  record  the  death  of  Dr.  Paul 
Hunfalvy,  the  most  eminent  Hungarian  ethnolo- 
rst  and  philologist. 

Under  the  title  of  "A  NatunOut  in  the 
Transvaal,"  Mr,  Dii,tant,  the  well-known 
tttOBDologist,  intends  to  publish  the  results  of  his 
leuneys  m  the  Transvaal,  which  extended  over 
a  penod  of  twelve  iMnths.    He  traversed  the 


country  from  north  to  south,  but  made  a  special 
study  of  the  fauna  of  the  district  around  Pretoria. 

The  Christaaas  Lectures  at  the  Royal  Institu- 
tion have  been  delivered  by  Prof.  J.  Q. 
M'Kendrick,  F.R.S.,  on  <*Ltfe  in  Motion," 
and  very  interesting  he  made  them.  These 
lectures,  ostensibly  for  juveniles,  have  been 
made  celebrated  by  Faraday,  TyndaU,  Dewar, 
and  Ball,  but  have  never  Mfore  been  intrusted 
to  a  physiolctfist.  After  introdudng  the  sub- 
ject in  his  preliminary  lecture.  Dr.  M*Eendrick, 
with  the  view  of  illustrating  the  principle  of  the 
electrical  apparatus  (an  induction  coil)  used  by 
physiologists  for  stimulating  nerves  and  muscles, 
showed  the  method  followed  by  Faraday  in 
making  his  &mous  discovery  of  producing  elec- 
tridW  in  wires  by  induction,  experiments  made 
by  the  great  discoverer  in  a  laooratory  of  the 
Royal  Institution  itself .  Many  of  the  arrange- 
ments now  in  use  for  recording  minute  periods  of 
time  were  also  shown.  A  lightning  flash  occu- 
pies only  the  millionth  part  of  a  secondj  and  a 
gnat*s  wing,  as  it  passes  through  the  air  on  a 
summer  day,  may  be  quivering  many  hundred 
times  a  second.  It  was  then  demonstrated  by 
refined  appliances  that  a  muscle  does  not  con- 
tract the  moment  it  receives  the  nervous  stimulus, 
but  that  an  interval,  varying  from  one-huncbfedth 
to  one  four-hundredth  of  a  second,  elapses  during 
which  changes  occur  in  the  musde  antetedent  to 
contraction.  He  also  showed  that  a  living  being 
may  be  highly  electrified  without  any  sensation 
being  felt,  and  that  it  was  only  when  electricity 
passed  suddenly  into  or  out  of  nervous  tissues 
that  these  were  stimulated.  An  experimental 
demonsfamtion  was  given  of  the  nature  of  tetanus 
or  cramp,  and  it  was  shown  that  it  oonsisted  of  a 
fusion  or  summation  of  minute  contractions.  The 
curve  produced  by  a  single  muscular  twitch  was 
analvsed,  the  time  occupied  being  about  eight- 
hundredtiis  of  a  second.  The  elastirity  of  muscles 
keep  them  "Uut,"  not  « slack,"  so  they  are 
always  ready  to  work.  But  in  contraction  an 
elastic  force  is  developed,  and  it  is  this  that  pulls 
on  the  movable  parts  of  the  riceleton. 

The  life  of  a  fish  (oaxp  notably)  is  known  to 
be  very  long  compared  to  other  animals ;  but  it 
is  stated  that  in  the  roval  aquarium  at  St. 
Petersburg  there  are  fish  which  were  placed  there 
more  than  160  years  ago. 

Dr.  Otto  Zacharias  has  established  a  biological 
station  at  Pldn  in  Sleevig-Holstein,  which  he 
expects  to  be  able  to  open  in  the  spring. 

The  general  meeting  of  the  Association  for  the 
Improvement  of  (^eomefoical  Teaching  is  to 
be  held  at  TJnivexaity  College,  Gk>wer-street, 
W.C,  on  Saturday,  Jan.  16th.  At  the  morning 
sitting  the  reports  of  the  Council  and  the  com- 
mittees will  be  read  and  the  new  officers  wiU  be 
dected.  At  the  afternoon  sitting  the  following 
papers  will  be  read  : — "  On  Laguerre's  Dictum 
concerning  Direction,"  by  Prof.  R.  W.  Genese; 
**  On  the  Oeometrical  Interpretation  of  Fallacy 
in  Elimination,**  by  the  same  authority;  and 
"On  the  Use  of  Homer's  Method  in  Schools," 
by  Mr.  £.  M.  Langley. 

Some  interesting  experiments  in  the  analysis 
of  milk  have  recently  been  carried  out  by  Prof. 
A.  R.  Leeds  and  Dr.  £.  P.  Davis,  of  the  United 
States.  These  experiments  have  led  them  to 
confirm  the  opinion  that  sterilised  milk,  though 
a  useful  remedy  in  various  stomach  complaints,  is 
insufficient  to  sustain  life.  If  it  is  necessary  to 
sterilise  milk,  the  desired  effect  can  be  producad 
without  detracting  from  its  digestibility,  by  first 
making  the  milk  very  sli^htiy  alkaline  with  lime- 
water,  and  then  heating  to  155'  F.  for  six 
minutes.  By  raising  the  temperature  to  the 
boiling  point,  and  retaining  it  st  that  point  for 
some  time,  a  considerable  portion  of  the  soluble 
proteids  are  converted  into  insoluble.  The  result 
of  tiieir  conclusions  is  that  sterilised  milk  is  less 
readily  and  less  perfectiy  digestible  than  raw 
milk. 

In  a  German  technical  periodical,  Dr.  Kooyk^ 
reports  a  oase  of  gastric  calculus,  which,  common 
enough  in  animals,  is  rarely  found  in  man.  His 
patient  died  from  exhaustion,  and  at  the  post- 
mortem examination  a  concretion  was  found  in 
the  stomach,  almost  entirely  filling  its  cavity^, 
which  weighed  885  grammes,  and  was  18  centi- 
metres in  length.  The  microsoopio  examination 
resulted  in  finding  starch,  veffetable  cells,  ohlrao- 
phvll,  and  vascular  tufts,  while  hair  and  otiier 
animal  elements  were  entirely  absent.  The 
patient— a  man— was  fifty-two  years  of  age. 

Dr.  C.  Smith,  of  Casterton,  Australia,  treats 


diphtheria  by  the  continuous  inhalation  of  a 
vapour  composed  of  a  mixture  of  carlx^c  add, 
eucalyptus  oil,  and  turpentine,  together  with  the 
administration  of  tincture  of  digitalis,  tincture 
of  beUadonna,  and  aromatic  spirit  of  ammonia. 

The  United  States  Patent  Office  proposes  to 
exhibit,  at  the  Chicaffo  Exposition,  a  compre- 
hensive array  of  models  to  illustrate  theprogress 
of  mechanical  civilisation.  One  ^[roup  of  models 
will  show  the  progress  of  the  pnnteors  art  frcon 
Gut^berg's  invention  to  the  latest  rotaj^  per- 
fecting and  folding  printing  press,  capable  of 
turning  out  newspapers  at  the  rate  of  many  thou- 
sands per  hour.  Other  groups  will  show  the 
development  of  the  steam-engine,  sewing- 
machine,  agricultural  machinery,  applications  of 
electrid^,  &c. 

It  is  stated  that  Mr.  Edison  promises  to  erect 
it  Chicago,  the  largest  eleotric-light  plant  in  the 
world,  at  a  cost  of  about  £400,000.  Messrs. 
Siemens  and  Halske  also  intend  to  have  a  very 
large  exhibit  at  the  World*s  Fair  of  1893. 

It  is  stated  that  the  Sims -Edison  torpedo  has 
been  successfully  tried  in  the  Tyne  from  a 
moving  ship,  and  is  described  as  the  most  for- 
midable weapon  in  the  world.  It  will  be  remem- 
bered that  the  Admiralty  recentiy  gave  £100,000 
^-considerably  more,  it  is  rumoursd — ^for  the 
Brennan  torpedo ;  but  the  Admiralty  is  alwavs 
in  difficulties,  even  with  the  boilen  A  the  oostly 
men-of-war.  It  would  not  pay  the  owners  of 
the  Atlantic  liners  to  be  continually  putting  new 
boilers  into  their  vessels. 

It  is  stated  that  the  culture  of  the  vine  is 
rapidly  extending  in  Ontario,  and  that  the 
quality  of  the  grapes  is  being  gradually  improved. 
The  vmes  are  so  proliflc  that  the  price  ootained 
for  the  grapes  is  only  about  2  cents  a  pound, 
such  quantities  being  placed  on  the  market  at 
once.    We  shall  shortly  hear  of  Canadian  wine. 


Amosq  the  forty  odd  species  of  snakes  in  the 
ooUeotion  of  Prof.  G.  R.  O'Reilly  at  the  Central 
ParkMenaserie,  one  of  the  most  interssfeing  is  the 
flribo,  a  yellow-tailed  tropical  snake,  which  has  a 
taste  for  devouring  other  snakes,  including  those 
which  are  poisonous.  It  is  said  Ihat  he  does  not 
herftate  to  attack  bigoer  reptiles  than  himself,  but 
crawls  .dyly  up  to  nis  intended  victim,  pins  the 
enemy*s  head  down,  and  holds  it  firmly  nil  he  is 
dead.  The  cribo  is  not  afraid  of  any  otiier  aiake; 
but  all  otherB  are  mortally  afraid  of  him,  indadiag 
the  most  venomous,  as  well  they  may  be. 

Oom  Ourea.— Dr.   H.  M.  Whelp^y,  Ph.G.» 
M.D.,  says  probably  the  most  popular  oom  eorss 
depend  on  the  aotion  of  sali^Uo  amd.    Amoac  tte 
many  therapeutio  propeitiea  of  this  oomparativel j 
new  remedy  is  its  power  to  disiategrate  epithelial 
tissue.    It  is  usuaUy    oomUned  with  CaaaaUB 
Indica.    The  form  I  have  fbund  useful  is  to  mis 
nine  parts  of  salioylie  add  with  one  part  of  estraet 
of  OannaWs  Indica  and  forty-eight  parts  of  edllo- 
dion.    This  is  applied  to  the  oom  every  night  with 
a  eamel's-hair  omsh.    The  foot  should  m  dean 
before  it  is  applied,  and  tha  mixture  permitted  to 
thoroughly  oiy  before  it  oomes  in  oontaot  wltik 
clothing.    A  mlit^Uo- acid  oom  plaster  is  made  bj 
mixing  six  parts  ox  resin  and  adding  five  parts  A 
balsam  of  ilr.  and  then  stirring  in  ten  parts  of  saU- 
ojUo  add  as  it  oools.    This  osn  be  spread  on  any 
soitable  medium  for  a  plasfesr.    When  used,  the 
oom  must  not  be  rubbea  with  the  shoe.    LanoUn 
forms  the  basis  of  another  salicylic  add  plaster,  and 
oooaine  is  added  with  the  idea  of  making  it  painless. 
To  form  the  plaster,  mix  6dr.  of  nlieylio  add 
thoroughly  with  lOdr.  of  lanolin.    DisMlve  6gr.  of 
hydiocnlorate  of  cocaine  in  a  smsll  quantity  of 
warm  alodbol,  and  mix  tha  solntion  with  lfl.-os.  of 
creosote.    Mix  ios.  of  mdted  white  wax  with  |os. 
A  vaseline,  and  add  the  creosote  sdutian.    To  tlUs 
add  the  oooaine  solntion  and  mix.     Soma  of  the 
saliOTlio  add  oom  cures  are  simply  a  salioylie  add 
cerats,  made  by  mimag  one  part  of  salicylio  add 
with  eight  parts  of  sin^ple  earate.    Anmnsr  the  oom 
plasten  made  without  the  use  of  saliqyuo  add  is 
one  oompOBsd  of  forty  parts  of  rssin  eemte,  loity 
parts  olgalbanum  pIsMr.  fifteen  paitsof  verdigris^ 
nve  parts  of  turpentine  (the  oleorasin),  and  tarea 
parts  of  creosote.    There  is  also  in  the  market  a 
com  plaster  whioh  is  ordinary  adhedve  plaster, 
with  about  16  per  osnt.  of  salicjlio  add  and  a 
small  peroeatage  of  benxoin.    Still  another  oom 
plaster  is  made  of  salicylio  add  one  part,  Boigundy 
pitdi  one  part,  and  yeuow  wax  one  part.  Aoaustm 
com  salve  is  made  by  mixing  a  hot  saturated  soln- 
tion of  oaastio  soda  or  potassa  with  twice  its  balk 
of  glyoerite  of  starch.    A  solution  for  the  oora  of 
corns  has  been  made  by  dissolving  SOgr.  of  taanio 
acid  in  los.  of  a  mixture  of  equal  paita  of  tinotuss 
of  iodine,  aoetio  add,  and  glyoerine. 
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~  Mif .    rA«  MiC^yr  rtaptctfully  rtqw»U  that  oU 
«A0«U  ht  drowm  up  atbri^jf  as  pouihU.} 

119  liUXoxTMl  oj 


in  fffifi^HW  nf  J^wiq^  OfHlfrt  I0  ftt  mode  paifmbU  to 

%*  /a  •riir  M  /■cfltllito  rt/^entiiM,  Cbnf«ipoN4«iil«,  iolM» 

^  «iaf  IfMer  ^mioiw  y  nuflrfai,  ^U  oblige  hjf 

tte  mwnftir  ^tt<  Ijetter,  aaveUat  Oupageon 


*I  vmddksfe  ervroneirTite  what  he  knows,  and  as 
wwB.  hot  so  mora:  and  that  not  in  thia 
f«  haX  in  all  otur  tnhjeoti :  For  aoch  a  penon  nay 
amo  pai-timlar  ]|powledge  and  ezpenienoe  of  the 
of  aodi  a  penon  or  eooh  a  fetmtain.  that  as  to 
bJnA  knowB  no  mare  than  what  ereryoody  doee, 
.  yeL  to  Keep  a  ointtcr  with  this  little  pittance  of  his, 
will  vnaeKtike  to  write  the  whole  hody  of  pfayrioks,  a  yice 
gxeat  iJuoBTenienoes  deri?e  their  original.'* 


•  •> 


TKB  DaAPBB  KBKOBIAL— "  OLD  AND 
nW  A8TB0N0M7'*— THE  MOON'S 
HBAT— THE  SHADOW  OF  TBBBBS- 
TBXAI.  HOT7KTAINS  ON  THE  UOON 
DUBINO  A  LTJNAB  EOLIPSB-OVBB- 
TAZXD  BBAIN  —  THE  PBIBMATIO 
COXPASS— FOOI  TO  8B00ND8  OF  ABO ! 
— BatXATION  OF  TIKE  —  LOGAB- 
IXHX8  OF  THE  DISTANCES  AND 
BADII  VEOTOBB8  OF  THE  PLANETS 
-^ASTBONOKIOAL  OATJSE  OF  QLA- 
OLILL  EPOCHS  — SUN'S  DISTANCE 
AND  PABATiLAX. 

[33047.]— ^BT  another  volume  deyoted  to  that 
^niom  uonnment,  alike  of  priy»te  mnnifioenoe  and 
ol  honest,  able,  and  oonidentiona  pnblto  identifio 
wori^  the  DraMT  Memorial,  haa  just  been  iMoed  aa 
Mrt  1  of  VoL  XXYI.  of  the^fma^  of  theHarvaxd 
Gollege  ObierTatory.  It  treats  of  '*  The  Pxepaia- 
tions  and  BiBcoflsion  of  the  Draper  Catalogne,''  and 
whenlsay  that  it  is  by  Prof.  £.  C.  Pickering,  I 
might  almost  be  held  to  be  abeoWed  from  the  neoes- 
stty  of  adding  anything  to  that  annoimoement,  I 
may,  howerer,  jnst  say  here  that  the  amount  of 
WOTK  whose  results  are  embodied  ia  the  portly 
Tolmne  before  me  is  something  amasing ;  but  that 
snob  results  are  confined  to  those  obtamed  during 
the  years  1886  to  1889  onlywith  the  Baohe  tele- 
scope. This,  as  I  probably  need  scarcely  remind 
those  likely  to  take  aa  interest  in  the  subject,  is  an 
Jastrument  of  a  kind  which  may  almost  be  re- 
garded as  unique.  oonsiBting  of  a  Voightlander 
photographic  pormit-lens  of  8tn.  aperture  and 
a  fonl  length  of  46in. ;  reground  and  tqua- 
torially  mounted  by  Messrs.  Alvan  Clark 
and  Sons*  This  furnishes  a  field  of  view 
of  10*.  Where  spectra  were  to  be  photo - 
graced,  a  square  prism  of  dense  flint  glass 
ma.  long,  with  a  reftfaoting  angle  of  about  13*,  was 
placed  over  the  objective  with  its  refracting  edM 
parallel  to  the  equator.  Occasionally  a  prism  with 
•vefracting  angle  of  6^  was  used.  Thus  the  image 
Of  a  star  was  spread  out  into  a  line,  red  at  the 
notthem  end,  and  blue  at  the  southern,  and  by 

8'vinga  motion  in  right  ascension  to  the  telescope, 
ightty  different  from  that  of  the  earth,  this  Ime 
was  s^ead  out  into  a  band  in  which  tiie  lines  of  the 
spectrum  were  dirtinotly  seen.  One  advantage  of  a 
telescope  the  ratio  of  whose  angular  aperture  to  its 
focal  length  is  so  large,  must  be  at  once  apparent 
to  every  one  with  the  most  rudimentary  acquaint- 
aace  with  optics.  Being  double  that  of  ordifiary 
teleeoopes,  it  reduces  the  titne  needed  for  photo* 
graphing  a  faint  object  like  a  nebula  to  about  one 
qusffter ;  moreover,  the  lens  being  a  doublet,  a  much 
larger  portion  of  the  sky  can  be  photographed  on 
each  plate.  **With  a  smgle  telescope  tens,"  says 
Prof.  Pickering,  "  a  drole  V  in  diameter,  that  is 
three  sauare  d^ees.  can  be  photographed.  With 
tlie  doanlet  regions  6^  square,  oovenng  twenty-five 
square  degrees,  are  not  tiadly  distorted  even  at  the 
comers.  The  time  required  to  cotct  the  entire  sky 
is  therefore  reduced  several  times/'  The  telescope 
was  ingeniously  made  of  such  a  focal  lengtii  that 
the  scale  of  the  photographs  was  the  same  as 
that  of  the  charts  of  the  Durchmustemng.  so 
that  if  the  negative  was  laid  upon  one  of  tihese 
cjharts,  and  tte  images  of  the  brighter  stars 
made  to  coincide,  the  rest  oould  be  identified  by 
Inspeetion.  With  this  apparatus,  and  during  the 
years  specified,  no  less  than  3,300  plates  were 
taken,  of  which  a  catalogue  Is  given.  The  work  is 
farther  classified  in  a  aeries  of  tables,  and  the 
■Mlhods  of  measurement  and  reduction  explained. 
In  the  chapter  following  that  which  fumi&ee  this 
explanation,  is  aa  account  of  the  measurement  of 
esctain  drcumpolar  stars  as  standards.  Then  we 
have  an  investigation  of  the  distribution  of  spectra ; 
a  comparisoa  of  photographic  with  visual  mag« 
■itades,  and  a  f  urtner  comparison  of  the  spectra  m 
tilenegatives  with  visual  spectra.  This  gives  in  the 
most  ooadensed  posrible  form  the  leading  features 


of  this  admirable  volume.  Everyone  interested  in 
stellar  spectroscopy  sad  photogapay  will  of  course 
procure  it  for  himself. 

*<  Everything, ''  said  Lord  Beaconafldd  (in 
"TaAcred"),  "comes  to  him  Who  waits."  As 
I  write.  Part  XH.  of  «  Old  and  New  Astronomy" 
Hee  before  me,  and  it  is  certainly  a  singularly 
iatsresting  one;  for  the  present  editor  of  the 
work  has  furnished  us  with  the  results  (beauti- 
fnl^  illustrated  by  reproductions  of  photc^aphs) 
ol  the  latest  researches  into  the  phyatcaT  struc- 
ture of  the  atellar  universe,  and  very  remarkable 
results  they  are.  The  student  of  Prof.  Nichol's 
books  and  other  works  of  our  youth  will  peruse 
these  pages  with  something  aldn  to  amazement,  at 
the  miainterpretation  by  our  immediate  predecessors 
of  the  phenomena  of  our  stellar  surroundings. 
Fetiina  letUe  is,  seemingly,  in  the  never-to-be- 
forgotten  words  of  Mrs.  Gamp,  Mr.  Banyard's 
"mortar,  which  he  sticks  to  "  ;  but  it  will  scarcely 
be  denied  that  this  last  number  of  the  oontinuation 
of  the  tnagnum  opus  of  our  great  dead  astronomer 
was  worth  waiting  for. 

In  letter  33008,  on  p.  395. 1  apoke  of  a  new  an- 
tagonist who  had  risen  up  to  combat  Mr.  Peal. 
Since  writing  that  letter  I  have  come  across  tkjtrecis 
of  Mr.  Franc  H.  Very's  essay  on  the  distribution  of 
the  moon's  heat  and  of  its  variation  with  the  phase, 
which  gained  the  prize  of  the  Utrecht  Society  of  Arts 
and  Sciences  in  1890,  and  which  haa  recently  been 
publiahed.  Employing  the  bolometer,  with  a  very 
sensitive  ^vanometer,  an  image  of  the  moon  some 
*4in.  in  diameter  was  projected  by  a  concave  mirror 
and  the  heat  measured  of  a  limited  part  of  it,  say 
j^th  to  i)\)th  of  the  area  ef  the  disc,  the  observations 
being  repeated  at  different  points  and  at  different 
phases  of  the  moon.  Six  hours  after  Full  Moon 
it  was  found  that  the  east  limb  was  hotter  than 
the  west  one  in  the  proportion  of  92*2  to  88*9. 
Once  this  excess  was  found  to  be  much  greater, 
lliere  is  a  regular  decrement  of  heat  in  passing 
from  higher  to  lower  latitudes,  and  observations 
seem  to  show  that  heat  is  accumulated  after  many 
days  of  continuous  sunshine.  The  heat  in  the  cir- 
cumferential zone  of  the  Full  Moon  differs  20  per 
cent,  from  that  at  her  centre,  so  that  the  thermal 
and  visual  images  are  alike  in  this  respect.  The 
diminution  of  Uie  heat  from  the  Full  to  the  Last 
Quarter  is  slower  than  its  increase  from  the  First 
Quarter  to  the  Full.  This  result  agrees  with  that 
obtained  at  Lord  Qosse's  observatoiv,  and  is  direct 
evidence  of  the  storage  of  heat  by  lunar  rocks.  I 
venture  to  express  my  opinion  that  these  elaborate 
and  beautiful  observations  of  Mr.  Very's  are  well 
worth  Ifr.  Peal's  serious  consideration. 

Writing  of  the  moon  suffgests  to  me  to  remark 
that  I  have  just  heard  that  M.  Folie,  the  Director 
of  the  Belgian  Boyal  Observatory  at  XJcole,  has 
been  demonstrating  that  by  no  poasibility  could 
Buch  a  chain  of  mountains  as  the  Andes,  when  on 
the  earth's  limb,  cast  a  visible  shadow  on  the  moon 
during  a  Lunar  Edipse.  Well,  I  venture  to  think 
that  wis  depends  materially  upon  atmospheric  con- 
ditions. The  penumbra  on  Nov.  15  last  was  quite 
abnormal,  as  far  as  my  experience  is  concerned, 
and  blurred  the  edge  of  tne  true  shadow  in  a 
manner  which  I  never  remember  to  have  previously 
seen.  The  shadow  of  the  general  cham  of  the 
Andes  on  that  night  subtended  an  angle  of  2*65" ; 
that  of  the  loftiest  peaks,  like  Aconcagua,  3*01". 
Surely  this  ought  to  be  visible  if  it  fell  on  a  smooth 
part  of  the  moon's  surface  P— unless,  of  course,  we 
are  to  assume  that  our  atmosphere  is  opaque  to  the 
sun's  rays,  to  a  height  of  many  miles. 

If  Mr.  F^dy  Getter  32963,  p.  350)  really  haa 
overtaxed  his  brain,  let  me  assure  him  that  the  one 
sovereign  remedy  is  rftt.  It  is  useless  his  quacking 
IdmseU  with  homoeopathic  rubbish,  which  will  do 
him  neither  harm  nor  good.  I  have  told  before  in 
these  columns,  but  wul  here  repeat,  for  his  infor- 
mation, how,  some  years  a^,  in  eomputing  a  set 
of  tables  to  facilitate  transit  reductions,  I  had  to 
take  out  many  hundreds  of  logarithms,  and  how,  at 
the  end  of  my  labour,  I  found  myselz  in  this  vezy 

SecuUar  intellectual  condition :  that  in  writing 
own  a  set  of  figures  I  alwavs  misj^aced  the  two 
last.  For  example,  for  £44  6s.  8d.  I  would  write 
£44  8s.  6d  ;  for  1892, 1829,  and  so  on.  I  spoke  to 
a  phyridan  about  this,  and  his  reply  was :  "  You 
have  overdone  it  a  little.  Don't  look  at  a  figure 
for  a  fortnight."  I  followed  his  advice,  and  have 
never  had  tne  smallest  symptom  of  a  return  of  this 
odd  result  of  aa  overtaxed  bnia  siaoe. 

I  quite  endorse  what  <*  C.  H.  T."  says  (in  letter 
33014)  on  p.  396,  as  to  the  ease  and  considerable 
accuracy  of  surveying  with  a  prismatic  compass. 
Genenf  Drayaon's  "Tractical  Military  Surveying 
and  Sketching,"  published  by  Chapman  and  Hall, 
contains  an  excellent  chapter  on  the  use  of  this  very 
handy  instrument.  I  find  it  very  useful,  too,  in 
taking  bearings  in  connection  with  the  Ordnance 
maps. 

1  do  not  quite  understand  Mr.  (}add's  fonnulaB 
in  letter  33015,  p.  396.  At  what  dietanee  do  his 
r,  «,  and  D  subtend  angles  of  10",  12",  and  23" 
respectively?  And  what  is,  say,  the  sine  of 
-  20*75"  P 

If  "  Mac"  (query  75159,  p.  404)  will  refiect  how 
Leap  Yean  shift  the  days,  he  will  find  that  the  equa- 


tion of  time  for,  say,  1891,  wiU  be  slafted  to  aaoaMr 
day  in  1892  after  February  28th;  bat  olhmriie, 
although  it  does  'vary  'to  ^e  aaunmt  of  aoas 
seconds,  it  is  scarcely  to  aa  exteat  |MroeptiUe  on 
any  sundial.  For  example,  the  equation  en  tine  os 
December  lat,  1891,  was  -t-  10m.  52' 14s.;  oa 
December  Ist,  1892,  it  will  be  +  10m.  33'81s.  The 
equation  on  November  30th,  1892  (oorrespoiidaK 
to  December  Ist  of  the  previous  year)  will  ba 
10m.  56*45s. ;  but  no  one,  as  I  have  mtbnaicd,  Ctt 
read  to  4  seoondsoa  a  sundial. 

"Alcyone"  (query  76176,  p.  404)  will  find fkii 
the  logarithms  of  the  true  distaneea  ol  the  plsasa 
from  &e  earth,  and  of  their  n^veatores,aietbaa 
of  the  number  of  times  the  earth's  mean  dutsaoa 
from  the  sun,  considered  as  unity,  la  contained  w. 
the  quantities  they  represent.  For,  take  his  ows 
selected  example  {Imutieal  Almanac  for  1S92, 
p.  250),  0*7267060  is  the  log.  of  5*3*2974;  so  that 
Jupiter  is  at  the  instant  specified  5*32974  times  fha 
distance  from  the  earth  that  the  earth  is  fnn  the 
sun  when  at  her  mean  distance.    80  we  say : 

0-7267060 
7*9656365 


6  6923425  thelog.  of  492,427,800  milM. 

Similarly,  at  the  same  instant, 
the  log.  of  Jupiter's  radius 
vector  ie—  0*6955517 


to  which  we  add  the  log.  of  the 
earth's  mean  distance 7*9656365 


and  we  obtain 8*6611882,   which 

ia  the   log.   of   458,340,400   miles,  the   length  of 
Jupiter's  radios  vector. 

*'  Alcyone  "  will  note  that  the  logs,  of  the  rsdS 
vectores  of  the  interior  planets  h&ve  thenegatiTS 
characteristic  9-  (for  1*),  the  numbers  they  renreseat 
being  only  fractions  of  the  earth's  mean  oistasoe 
from  the  sun.  Thus,  take  the  radios  vector  ol 
Venus  on  Jan.  1  {!{.  A.  p.  234)  9*8618129;  thisii 
the  log.  of  0-727466.    Thea  as  before,  we  say : 

9*8618129 

7*9656365 


and  we  get  7*8274494,  the  log.  of  67,212,400  mika. 
What  does  "Alcyone"  need  to  trouble  his  head 
about  Kepler's  Laws  ia  connection  with  thia  forf 

All  who  have  read  the  "  Climate  and  Time"  of 
the  late  Dr.  GroU,  or  the  embodimeat  of  its  reantti, 
contained  in  Geikie's  '*  Gbeat  lee  A«e,"  wiU  hate 
been  struck  with  the  singularly  cogent  etidsaes 
adduced  in  proof  of  the  connectiott  betwsea 
successive  Gladal  Epochs  which  have  left  such 
atriking  traces  of  their  existence  on  our  globe,  sad 
the  variation  in  the  eccentricity  of  the  earth's  ortil, 
and  the  change  in  the  poidtion  of  her  axis  in  apsoc^ 
owing  to  the  familiar  phenomenon  of  preeesaos. 
But,  strong  as  the  case  was,  Dr.  GroU  oonsidera^f 
weakened  it  by  reliance  upon  a  most  remarkaMs 
passage  in  Sir  John  Herschel's  classical  **  OntUnai 
of  Astronomy"  (pp.  281  et  seq.  of  the  last  editkm. 
1875),  to  the  effect  that  if  we  tepresent  the  total 
heat  received  firom  the  sua  during  a  year  on  cos 
hemisphere  to  be  repxesented  by  100,  then  wooli 
this  heat  be  equaUy  distributed,  so  that  weshoeU 
receive  50  parts  m  summer  and  50  in  winter. 
Coming  as  this  statement  did  from  one  of  the  iao4 
illustrious  astronomers  and  mathematicians  of  tfas 
age,  it  was,  not  unnaturally,  received  without  doclA 
or  cavil,  and -a  maas  of  figures  and  arguments  wsie 
founded  upon  it.  But  Kemo  mortalium  omnUMi 
horU  sapit,  and  in  the  part  of  your  oontempof^ 
Knowledge^  for  January,  the  Astronomer  Boyal  nr 
Ireland,  Sir  B.  S.  Ball,  enters  into  the  subject  i^ 
a  mathematical  point  of  view,  and  shows  thai  Sir 
John  Herschel,  in  some  oocult  fashion,  mads  1 
most  remarkable  mistake;  for  that,  ia  n*^ 
out  of  every  hundred  parts  of  Solar  heat  that  fall 
on  the  earth  during  twelve  months,  63  parta  aie 
received  on  each  hemisphere  during  its  summar, 
and,  of  course,  only  37  during  its  winter.  Thispip- 
portion,  be  it  noted,  persistbg,  whatever  be  the 
eccentricity  of  the  earth's  orbit.  The  orbit  is  u 
present  nearly  circular ;  but  (largd|v  owing  to  pe^ 
turbations  induced  fay  Jupiter  and  Venus)  thia  eifoj 
has  a  tendency  to  pass  into  a  pretty  {ffoaouxiOM 
ellipse,  and  so  back  ia  the  course  of  hundreda  of 
thousands  of  years  to  a  circle  again.  B^'^Jr! 
operates  in  producing  Gladal  Epochs  I  must  lenr 
the  reader  to  Sir  B.  Ball's  paper  to  learn.  JMfiu 
not  weaken  the  force  of  his  argument  by  attemptm^ 
B,priei9  of  it  here.  I  gather  from  the  text  of  i» 
article,  i^ch  I  strong^  advise  every  one  to  wad. 
that  he  has  just  pul^ished  a  Uttle  booke&t^ 
"The  Cause  of  the  Ice  Age,"  in  which  the  #holj 
question  is  treated  in  detaU;  but  this  Ihafen» 
seen 

In'  reply  to  " P.  G."  (query  76207,  p. ^^^^ 
final  results  obtained  by  Prof.  Auwers  en>x>^ 
the  1874  Transit  of  Venus  8*877"±0043,  "J 
from  the  Transit  of  1882  8*879" ± OOST.  ^ 
Harkness's  most  elaborate  diAcuss&on  of  u,^ 
avaUable  determinations  of  the  Solar  ^Fv^ 
resulted  in  his  adoption  of  one  of  8^80905^.  ^w 
existing  state  of  our  knowledge,  I  can  odftf  n|^ 
8*8"  aa  tiie  most  probable  value.   AtaU^v*^"* 
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iMoIta  oMaiiuble  ftom  Ou)  Tniiiiti  of  Yanoi  wIU 
anr  improTa  it :  for  than  oan  ba  no  doubt  thkt  tha 
Mdumer  of  that  motbod  mi  mnoh  ovemted  br  tbs 
■ttronoman  of  *  pMt  g«nei*tioii. 
A  TaUow  of  the  Royal  Aatronomlo*!  Sooiety. 


[33048.]— Hkbswith  I  inoloM  tlima  (kntoliw  of 
Kui.  F^.  1  u  on  ths  msridiu  of  90°,  eztauding 
tioni  0'  to  180°,  Fi|t.  2  U  oa  meridian  of  210°, 
from  120°  to  300°.  Fig.  3  it  on  moridian  of  330°, 
aatanding  from  240°  to  90°.  The  ikBtohei  ara  bawd 
opon  tha  chart  by  Burtoa  and  Dnrsr,  pnbliahod  in 
tha  lataat  adition  of  "  Webb."    Wm.  H.  QntM. 

U,  Park-ATenoa,  WiUawIen-paik,  N.W. 


[33049.  ]—Iv  lhea«  day*  of  nipnabnndaat  cental 
ui  lack  of  Tamunerativa  iaTtatmgnta,  it  appeanto 
ma  that  a  noble  fntnra  ii  open  to  tha  enlatpri^g 
indinduaU  who  will  form  a  "  St.  Lnoia  Frnit  Oom- 
puf."    WuDld  that  I  could  appear  in  the  dedrable 

batjalaa!  tha  Britiih  ofSoer  ii  not  abnunaaaman, 
Dot  u  he  one  of  thoia  fortnnata  indiTidnala  to  whom 
Iha  diBpoaal  of  aniplq*  oaah  oS«n  may  dUBoultr.  So 
I  pnt  lorirard  the  idea  in  the  hope  that  it  maj  fa« 
OMf  al  to  Bomaona  elM,  and  maV  help  in  the  da> 
Talopmcmt  of  a  muuh-negleotad  iaUnd,  which  haa  a 
Sue  f  atote  bof  ore  it. 

Somairheceabont  100,000  a«ea  of  Tiigin  kuI,  waU 
watered,  aod  in  a  olimate  wbaia  there  are  no  im- 
portant altamatioiu  of  heat  and  otdd,  can  be  pnr- 
chaaed  from  the  Crown  in  St.  Lucia  at  the  rata  of 
£1  per  acxe,  pafabla,  if  dWad,  in  annual  inital- 
maota  of  5a.  Let  na  loppoaa  that  an  KanUtk  am. 
pu;  ii  raiaad,  with  a  capital  of 


meat aaoallant.  CultimtioD  of  _  ,,  .._ 
ud  baaaoaa  might  b»  commenoed  at  onea,  ■ 
UB^Mma  time  a  proportiau  of  the  land  plantec 
DQtmeg,  whitdi  would  form 


^  itaadilf  incraaaing  taNrre  fond.    Coeoa,  pepper. 

Bead  fruit,  and  apuaa  of  all  kindi  oonld  alao*^- 

■iDwn ;  but  tha  fint  objeot  of  tho  oonqiany  ihoi 

the  bnit  trade.     £^om  the  Tarjr  aarlieattl 


.   -je  Wudward  and  Leeward  Iilanda, 

Wharraa  alongaide  in  which  itaamin  drawing  np  to 
27n.  at  water  can  lie.  It  i>  mpid^  bains  f<ali&ad, 
ud  will  in  a  ;eai  or  two  become  the  haad-qnartan 

of  tha  tioopt,  aod  the .-----    ■- 

Hi»yir" ■-    " 

oiprtal  _    _    _ 

«ul  alwayi  ba  obUgad  to 
**^wcraibe  to  part  with  her  other  poaaantc 
nithoot  aiporting  a  ponhd  of  Iniit,  the 
Mr  can  than  aommenta  ita  oparatiaai  by  an 


qnartan 

m  of  tha 

a  matter  of  the  hi^eat 


Mr  cu  than  oommenee  ita  oparatioai  by  mpply 
nf  tha  Uige  garriaon,  the  tdniiaera  of  the  nary, 
■ad  tha  laiaeli  sailing  at  the  port  Tbaae  Utt« 
•Boant  already  to  aoma  400  itaamara  and  360  iaiUiw 
■•uala.  TiU  the  fioit-tna*  ware  throngUy  gtowu 
^1*  trade  woald  be  inm>^"«it  to  pay  a  bir  din- 

Whin  onoa  eith«  the  Panama  or  tha  Niearagnan 
V*oal  i>  opened,  tha  impottanoa  of  SL  Lnoia  wiU 
ncraaae  taufold.  It  ii  icaroaly  too  much  to  My 
that  thouandi  of  Tanab  will  oaU  at  the  iUaad 
**"T  year,  and  the  tMda  dona  will  be  aDormooa. 
.Um  property  of  the  ooiuaa;  wiU  inneaaa  vaaUy 
UTilw,  and  a  moat  ready  ida  lor  iu  fniit  be  ob- 
WMd.  If  uy  ooniidarable  rarplna  of  tba  latter 
!«t,  a  ftit  itaamer  or  two  coold  pUoe  it  on  the 
J^Mui  market  in  13  dqi.  Surely  We  iaa  noble 
^^MA.Ior  tha  futon '. 

"•  liadTaotagaa  agaistt  whidk  the  oompanj 


would  hara  to  oontand  would  probably  be  the  fot- 

1,  Tba  poinUe  action  of  the  Colonial  QoTam- 
nwDt,  whioh,  in  1840,  extinroiihad  a  thrinng  trade 
in  the  inlphnr  of  the  Sonllnare  crata  by  impoalDg 
an  export  doty  of  16*.  per  ton  1  Tbia  eztraordiuaiy 
policy  waa  reaortad  to  in  order  to  pierant  the 
oolouad  labounn  baine  withdrawn  tram  the  aogar 
plantationa.  But  wa  hare  advanced  a  long  way 
DncB  1S4D  and  in  IB91  the  Colonial  Office  woold 
icareelTailownbhanaotto  be  repeated.  It  would 
pmbaUy  be  saay  to  obtain  a  gaarantee  to  that 

2.  idteur.— Solonguthan^nicantiTa  withont 
working,  it  ii  difficult  to  obtain  labour.  Bat  the 
Indian  ooolia  hai  tikan  a  firm  loot  in  St,  Luda,  and 
tha  Dtgco  population  of  the  Weat  Indiei  inoreaiei 
•o  rapidly  that  aoon  labour  will  be  neoeawry  to 
"- —      llieliat  Canaui  ihowaa  population  of  o*bt 


3.  Harneatm.—Tbl*  would'  nndoubtsdly  be  a 
real  danger.  It  ia  many  yean  lince  a  Tialent 
hurrioaaa  Tikted  SL  LadBi,  and  may  ba  maur 
mora,  aa  their  oonn*  innmi  to  hare  altered  towarda 
the  northward  daring  the  praaaot  eaotoiy.  Aoafaiat 
thii  danger  we  muataat  tba  advantage*  <a  a  ounat* 
where  no  froat  or  sold  wind  ia  eni  to  be  feared. 

Bayond  tba  fact  that  I  daaira  to  Me  tha  loraly 
iilanda  of  the  Caribbean  8«a  raiaed  from  thatf 
preaent  atate  of  atagnatioD  anddaoay,  I  hare  no 
Intenet  wbatarer  is  writing  thii  letter.  Tbarafore, 
Mr.  Editor,  ai  it  ii  rare  in  thii  day  to  b«  able  to  offer 
a  wholly  unprejodioed  opinion  npon  uy  anhjaot,  I 
wul  not  daoUna  to  innrt  it.  The  doTal^- 
'ortby  of  the  pagea  of 


good  anbititntea,  and  the  trade  can  onlf  ba  n 
proUable  by  artiflolal  uotaotioD  dubaa,  £a.  . 
■bonld  be  lony  to  aaa  St-Xudatoniedinto  aaeeond 
Barbadoa— a  Tait  anpar  farm,  with  a  populatian  cd 
three  to  an  Bare,  obl^ad  to  import  abaolotaly  erery 
article  tfa«r  require,  even  laflnad  engar.  Wh^ 
•nnid  hiBoan  ia  audi  a  place  io  the  evaot  of  an 
»    O/oonrae-iftha 


irt^^argirt 


interTupttiMi  in  nanl  oc 
one  objaot  to  be  aimed  a 
poiaiblB  number  of  h 
acre  of  land,  there  la  nothing  more  to  be 
ntd;  bat  to  my  mind  aooh  a  propoiition 
ii  a  niy  •*""'"ii  one.  Applied  genatally,  it  conld 
ioaraaty  lead  to  any  other  leanlt  than  a  Chinaaa 
dTilliMion,  and  uidTanal  monotony  of  Uf  e,  varied 
by  eoonnoui  diaaatera  and  plague*,  leliering  from 
time  to  lime  tbe  twarmtng  human  ant  hill.  Tha 
Weat  India*  bare  a  neat  future  before  tho,  it  thay 
know  how  tonae  thiir  opportnnitie*  aiiyhL  Bntft 
will  nerer  ba  tcacheil  by  au^  growing.    At  all 

Sugar  hai  had  it*  day  and  floori^iad  therein,  but 
that  wa*  before  1838. 

I  am  haling  aoma  excallait  riawa  of  Oriea  at 
praaaot.  Zata  Oiiocii  I  find  vary  ea^  with  2!M 
eran  wh«i  pntty  low  down  to  the  boriaon.  fiat 
S3  Orlonii  ia  about  tbe  limit  ot  my  tdaeoop*. 
On  clear  oighta,  with  2fi0  eye^eoa,  I  can  ate 
it  Bi  two  minute  dnnlar  dota  with  the  thlnnaat 
poadUe  dark  dinaon  between  them.  I  am 
confldent  that  I  oould  dlride  «o  doaer  doable 
with  the  teleeoopa.  I  hare  triad  the  eye-laoionly 
of  the  3fi0  e.p.  whkb  diiidaa  i  Oiioni*  very  widah 
but  haa  no  vidbla  dlaot  in  iaoraaaing  tta  dark 
dinnon  of  £3  Orionia.  lliarafot*,  I  amume  that 
the  objeot-glaa*  can  do  no  raore.  Aoooiding  to 
theory,  a  3in.  riiould  ba  able  to  dfiida  52.  1  wiah 
*oma  owner  of  a  large  Initromaat  wonld  itop  hia 


aperture  down  to  3in.,  or  3tln.,  and  report  rMulti 
on  thiiitar.    It  i*  a  Tery  pntty  teat. 

Ilvnmy  aad  T«iiaa  are  ^onma  in  Qia  ermung 
)ki*a  juit  now,  and  it  la  a  pleaaora  ti 


,.    .    .„  on«ly  w 

tAke  whBtheings*ata,becMiae,  in  the  Brat  place,  I 
am  not  nffidaiUj  familiar  with  tbe  deUDa  of 
mo^im  optJoal  lantema ;  and,  aaoondly,  the  calea- 
lationi  neoemary  to  ba  made  In  caae*  of  the  kiid 

n.m»l      t»  .nothing  UV»W<»T»l4nM.t.^.t»i.H.;n-^ 

are  too  oomplex  and  labonoui  t '■ — *—■-*- 

at  preaent,  area  aaaun* — "■-  - 
on  my  part  to  eziat,  w 

Perhapi  aome  other  aorreqiondent  will  rappiy  ua* 
which  ia  required. 
It  aiay  be  aaid  that  the  two  great  obatadai  to  'be 


the  lenaea.  Tha  flrit  of  theee  depend*  chiefly  on 
relatiTC  focal  lengtha  of  the  lenaa*,  and  the  latta 
on  the  finm  of  Inuea  oted.  A.  Omdd. 

[330ai.1— Ii  the  rimple  aatron 


^lata,  wbieti  team*  a  nnaU,  bright  image  at  abovt 
Ita  prfnolpal  toouL  aod  aa  m  gla«*  to  wegul^ 
luch  iauge ;  aod  the  diitaaoa  butwuan  the  laaaa*  ii, 
for  normal  light,  equal  to  the  tam  «l  Iheii  fMU 
length*.  But  tor  the  puipeee  ci  orereoalBg  ttaa 
diaadvantagoa  of  a  Bagle  ays-lma.  In  apharfwl 
and  chromatio  abaitatioo,  thu  ia  geiimally  aibidl* 
tnted  byaneye-pieaecampoaed  m  I*dmi  in  oma- 
bination,  a*  already  rrimzad  to.  Howarar,  wa 
may  gaaalBUy  aMumethaoaiaaf  aanglaeje^glam, 
by  undentandlog  locb  to  meaa  tba  one  wUA  ii 
aquinleat  In  focal  length  to  the  oombinalion. 

It,  ia  the  refracting  tateaoope,  wo  find  P  and/ 
m  focal  length  of  obicot  and  ffe-da**  teepeetifely, 
Imim*    ecMTSx,   awi   H  —  magB]^r|ng   paw«  o( 


-■/■ 

It  i*  to  be  noted  that  U  —  ™»ywi~n~|  ^ 
image  fmnad  fay  the  o.g> 

The  aboTC  aiaumaa  normal  nght  on  tbe  part  of 
the  obeerrer,  and  wOI  not  be  tbe  nine  for  a&  eyaa, 
Suppoe*  X  ■  a  new  dletanoe  of  •ye-gbua  from  tte 
'ma^  do*  to  difFarent  light,  a~'  '      "~' * 


B,ili*n  we  ha<re— 


-F  +  i 


and  diatanoe  between  eye-glaH  and  e.g.  ■ 

_  F+    -^^ 

It  ii  not  difficult  to  ace  from  the  abora  that 
■hort-ilghled  paraontbaTeanadTantage  over  thoae 
with  long  light  iu  the  uae  of  teleecopea, 

Vbao  a  Bamadmi  a.p.  ia  med,  diataue*  batw*M 
Beld'liM  and  fanj^  -  i  focal  hogth  of  MtA 
laoi ;  and  ia  the  cm  of  the  Hnnaa't  e.p.  the 
place  bM  to  be  n  placad  that  U  the  fl^.len*  had  no 
eflieet  the  imig*  wonld  be  at  a  dirtanee  Mintf  it 
equal  to  half  it*  foaal  Uogth  ;  or  tbe  imago  (boidd 
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j^«  8,  im 


In  the  GhUflMn  taltwope,  where  the  vfB-gUm  !• 
ooneaTe,  M  h  ^^  m  before ;  Init  dlfteaoe  between 

O.O.  end  ^e-guui  •  F  -/for  normal  right. 

Speaking  alao  briefly  about  the  reflecting  tele- 
Mopei,  we  haTO  the  Gregorian  telescope,  compoeed 
of  the  large  concave  speculnm  with  an  aperture  in 
the  centre,  which  aperture  may  equal  in  diameter 
that  of  the  other  or  unaller  concaTC  mixror,  con- 
cavitiee  facing  each  other.  Theoretically,  the 
larger  minor  should  have  a  parabolic  lumoe, 
ana  the  small  one  an  elliptical  surface. 

Distance  between  mirrors  is  a  trifle  more  than  the 
sum  of  their  focal  lengths. 

If  F,  /,  and  /  *  fc«al  lengths  of  large  and  small 
mirror  and  eye-glass  respectiTelT,  ana  the  second 
image  supposed  to  be  formed  at  the  aperture  of  the 
apeoolnm,  then  we  may  say — 


X  y  (for  normal  sight). 


M   mL±A 

A 

In  the  Casaegrain  telescope  the  imall  mixror  is 
iubititated  hf  a  (theoreticallT)  hyperbolic  surface, 
conirez  to  the  speculum,  and  distance  between  the 
minors  is  somewhat  greater  than  the  difference  of 
their  focal  lengths,  and— 


F, 


In  the  Kewtonian  teleecope  the  plane  minor  (or 
may  be  prism),  substitutea  for  the  small  curved 
one,  has  no  effect  on  the  magnifyiog  power,  and — 

M  -  ^ 

^   r 

If  a  and  b  represent  the  distance  of  speculum  and 
cyMlass  from  centre  of  plane  mirror,  then  a  +  6 
•  F -t  /.  A.  Oadd. 

(Tabf  continued,) 


[33062.]— I  HAVB  seen  seyeral  letters  in  your 
TatuaUe  paper  asking  how  to  make  sundials.  I 
hare  not  nad  time  to  answer  before,  and  I  hope 
yon  will  be  kind  enough  to  insert  the  following  m 
your  next  week's  issue,  with  the  diagram. 

IHal,  or  sundial,  is  a  plena  upon  whic^  lines  axe 
described,  so  that  the  shadow  of  a  wire,  or  of  the 
upper  edge  of  a  pUte  stfle,  erected  perpendicularly 
on  the  plane  may  show  the  true  time  of  da^.  The 
edge  of  the  plato  by  which  this  is  found  is  called 
the  stfle,  which  must  be  parallel  to  the  earth's 
axis,  and  the  line  on  which  this  plate  is  erected  is 
called  the  substfle.  The  aogle  included  between 
the  substfle  and  stile  is  called  the  elcTation,  or 
h^t  of  the  stile. 

luoee  dials  whose  planes  are  parallel  to  the  plane 
of  the  horiEon  are  called  horizontal  dials;  and 
those  dials  whose  planes  are  perpendicular  to  the 
plane  of  the  horizon,  yertical  or  erect  dials.  Erect 
dials,  whose  planes  fh>nt  the  north  or  south,  are 
oaUed  erect  north  or  south  dials;  and  all  other 
CNct  dials  are  called  dediners,  because  their  planes 
are  turned  from  the  north  or  south. 

Tikose  dials  whose  planes  are  neither  parallel  nor 
perpendicular  to  the  plane  of  the  noriaon  are 
oalled  inclining  or  redming  dials,  as  their  planes 
make  acute  or  obtuse  angles  with  the  horizon ;  and 
a  their  planes  are  also  turned  aside  from  facing 
the  south  or  noith,  the^  axe  called  declining* 
faidlining  or  deolining-redming  dials. 

The  mtersection  of  the  plane  of  the  dial  with 
that  of  the  meridian  passms  throng  the  stfle  is 
called  the  meridian  of  the  diaJ,  or  the  hour-line  of 


Ifori»tUai  liuni. 
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niose  meridians  whose  planes  pass  through  the 
stile  and  make  anries  of  16^  80".  45",  00^  7#,  and 
INf  with  the  mexidian  of  the  plane  (which  marks 
the  hour-line  of  12)  axe  called  hour  circles,  and 
their  bitersections  with  the  plane  of  the  dial  are 
called  the  hour-lines. 

In  all  declining  dials  the  substfle  makes  an 
angle  with  the  hour-line  of  XII. ;  and  this  angle 
li  called  the  distance  of  the  substfle  from  ttie 
■uridian. 

The  dedining-plane's  difference  of  longitude  is 
the  angle  formed  at  the  intersection  of  the  stile 
and  the  plane  of  the  dial  by  two  meridiuis,  one  of 
which  passes  thxough  the  nour<4ine  of  Xll.,  and 
the  other  through  the  substfle. 

We  shaU  now  proceed  to  explain  the  different 
principles  of  their  construction. 

If  the  whole  earth,  aVcp  (Plate*Fig.  1),  were 
transparent  and  hoUow.  like  a  glass  sphere,  and 
had  Its  equator  dirided  into  twenty-four  equal 
parts  by  so  many  meridian  semidroles,  0,  6,  0,  tf.  #, 
/,  /,  ftc,  one  of  which  is  the  geographical  meridian 
ol  any  giren  place,  as  London  (which  is  inpposed 
to  be  at  the  point  a),  and  if  the  hour  of  Xus  were 
marked  at  the  equator,  imn  that  meridian  and 
the  opporite  one,  and  ul  the  rest  of  the  hours  in 
orderon  the  rest  of  the  meridianS|  those  meridians 
would  be  the  hour-drdes  of  Lonaon ;  then,  if  the 
sphere  had  an  opaque  axis,  as  P En,  terminating 
In  the  poles  Pana  p,  the  shadow  of  ue  axis  would 
f aU  upon  eyeiy  particular  meridian  and  hour,  when 
the  sun  came  on  the  plane  of  the  opporite  meridian, 
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and  would,  oonsequentiy,  show  the  time  at  London 
and  at  aU  other  places  on  that  meridian. 

JBorizonUU  Dial, — If  this  sphere  was  cut  through 
the  middle  by  a  solid  plane,  AB,  CD,  in  &e 
rational  hoxizon  of  Lonaon,  one-half  of  the  axis 
E  P  would  be  above  the  plitoe,  and  the  other  half 
below  it ;  and  if  the  straight  lines  were  drawn  from 
the  centre  to  those  points  where  its  drcnmferences 
is  cut  by  the  hour-drdes  of  the  sphere,  those  lines 
would  be  the  hour-lines  of  a  horizontal  dial  for 
London,  for  the  diadow  of  the  axis  would  ftdl 
upon  each  particular  hour-line  of  the  dial  when 
it  fdl  upon  the  like  hour-drde  of  the  sphere. 

Vertical  IHal$»^Ji  the  plane  which  cuts  the 
sphere  be  upright,  as  A  FO  G  (Fig.  2),  toudiing 
tne  giTen  place  at  F,  and  dirocUy  fuSng  the 
meridian  of  liondon,  it  wiU  then  become  ttie  plane 
of  an  erect  direct  south  dial ;  and  if  right  Unee  be 
dxawn.from  its  centre,  B,  to  thoee  points  of  its  dr- 
cnmferences out  by  tne  hour-drdeeof  the  sphere, 
these  will  be  the  hour^lines  of  a  vertical  or  direct 
south  dial  for  London,  to  which  the  hours  are  to  be 
set  as  in  the  flgure ;  and  the  lower  half  Ep  of  the 
axis  will  cast  a  shadow  on  the  hour  of  the  day  in 
this  dial  at  the  same  time  that  it  would  fall  upon 
the  like  hour-drde  of  the  sphere  if  the  dial-pune 
was  not  in  the  way. 

IncHning  and  Rcelininff  Dials, — ^If  the  plane  be 
made  to  indide,  or  recline,  by  a  given  number  of 
degreee,  the  hour-drde  of  the  sfmere  wiU  stiU  cut 
the  edge  of  the  plane  in  those  pointa  to  which  the 
hour-lines  must  be  drawn  straight  from  the  centre ; 
and  the  axis  of  the  sphere  wul  cast  a  shadow  on 
these  lines  at  the  respective  hours.  And  it  will  be 
the  same  if  the  plane  be  made  to  dedine  by  any 
fdven  number  of  degxees  from  the  meridian  towaros 
tne  east  or  west ;  provided  the  declination  be  less 
than  90*,  or  the  redinatiouk  be  lees  than  the  co- 
latitude  of  the  place ;  and  the  axis  of  the  sphere 
will  be  a  gnomon,  or  ^e  of  the  dial.  But  it  cannot 
bea  gnomon  when  the  declination  is  90",  nor  when 
the  redination  is  equal  to  the  co-latitude:  because 
then  the  axis  has  no  elevation  above  the  plane. 
And  thus  it  appean  that  the  plane  of  every  dial 
represent  the  plane  of  some  great  drde  upon  the 
earth,  and  the  gnomon  and  the  eaxth's  axis. 

JHmUktp  by  the  TnreetritU  Globe,--!!  a  globe, 
of^l2in.  diametsr,  with  24  meridian  semidrdes 
dnwn  upon  it,  be  elevated  to  the  latitude  of  a 
plaoe,  andtnriMd  about  tiU  one  of  the  meridians 
cuts  the  horizon  in  the  north  poin^  where  Uie  hour 
d  XXL  is  supposed  to  be  marked  the  rest  of  the 
meridians  wiU  cot  the  hoxizon  at  the  respective 


distances  of  aU  the  other  hours  from  XII.  Tha, 
if  these  points  of  distance  be  marked  on  the  horiaa. 
and  the  globe  be  taken  out  of  it,  and  a  flat  board 
put  into  its  place,  even  with  the  surface  of  thi 
norizon,  and  if  straight  lines  be  drawn  from  tli 
centre  of  the  board  to  those  points  of  distance  oa 
the  horizon  which  were  cut  oy  the  24  meriditt 
semidrdes,  these  lines  will  be  the  honr-lines  of  s 
horizontal  dial  for  thatUtitude,  the  edve  of  wfaott 
gnomon  must  be  in  the  same  ntaation  uiat  the  azii 
of  the  globe  was  before  it  was  taken  out  of  te 
horizon— that  is,  the  gnomon  must  make  an  saps 
with  the  plane  of  the  dial  ecjaal  to  the  Utitoie  d 
the  place  for  whidi  the  dial  is  made. 

Uthe  pole  of  the  globe  be  devated  to  the  eo- 
latitnde  of  the  place,  and  any  meridian  be  lBoa|^ 
to  the  north  point  of  the  horizon,  the  rest  of  tbs 
meridians  win  cut  the  horizon  in  the  respedifs 
distances  of  all  the  hours  from  XH.  f6r  a  dixMl 
south  dial,  whose  gnomon  must  make  an  anris 
with  the  plane  of  the  dial  equal  to  the  oo-latitods 
of  the  place ;  and  the  hours  must  be  set  the  «m* 
trary  way  on  this  dial  to  what  they  are  on  tfas 
honzontaL  But  if  your  globe  have  more  tfasa 
24  meridian  semidrdes  upon  it,  you  must  tska 
the  following  metiiod. 

To  construct  a  horizontal  dial,  devate  the  pole  to 
tiie  latitude,  and  turn  the  globe  tfll  any  Mrtiodst 
i^<^<^i>n  (suppose  the  flrst)  comes  to  the  norm 
point  of  the  horizon,  andtheoppostemeKidiaawiB 
cut  the  horizon  in  the  south,  llien  set  the  hoar- 
index  to  the  uppermost  XII.  on  its  drde,  tu»  tbt 
8 lobe  westward  till  \8*  of  the  equator  peas  uoAjr 
iie  brazen  meridian,  and  then  the  hour  angle  will 
be  at  I.,  and  the  flrst  mexidian  wiU  out  the  horison 
in  the  number  of  degreee  from  the  nortii  pois^ 
that  I.  is  distant  fkom  XII.  Turn  on  tiU  l^mon 
of  the  f  quator  pass  under  the  meridian,  and  mt 
hour-index  wiU  be  at  II.,  and  the  first  meridiSB 
wfll  cut  the  horizon  in  the  number  of  desrees  thd 
n.  is  distant  from  XII. ;  and  so  by  makmg  Wd 
theiequator  pass  under  the  brazen  meridiaa  for 
wmwhaoi^  tne  flrst  meridian  of  the  |^be  wiU ost 
the  horizon  in  the  distance  of  aU  the  houxsfiott 
Xn.  to  VI.,  or  90»;  and  then  you  need  |o« 
further,  for  the  distances  of  XI.,  X.,  IX.,  VUl. 
Vn.,  and  TI.  in  the  forenoon  are  the 
xn.  as  the  distances  from  I.,  II.,  m. 
and  VI.  in  the  afternoon. 

Thus  to  make  a  horizontal  dial  for 
of  London,  which  is  about  61*  BO'  no 
the  north  pole  of  the  globe  611**  &bove 
point  of  the  horizon,  and  then  turn  the 


k 


Jax.  8,  1898. 


ENGLISH  MBGHAinO  AND  WOBLD  OF 


•ii:»^ 


No.  1298. 


445 


Hm  flnt  maidlaa  (whioh  it  that  of  Iiondon  on  tha 

Sngliih  teriMtnal  globe)  cat*  the  north  point  of 

tfie  norison,  and  set  the  honr-indez  to  XII.  at  noon. 

Then,  tozning  the  globe  weitward  till  the  index 

r'  ta  anooeeeiYely  to  I.,  II.,  m.,  lY.,  Y.,  and 
in  the  afternoon,  or  ontil  16*,  30°,  46%  60^,  76*, 
•nd  90*  of  the  equator  paai  under  the  braaen 
meridian,  yon  will  find  that  the  flnt  meridian  of 
the  globe  outi  the  horison  in  the  following  number 
Of  degreee  from  the  north  towarda  the  east— tiz., 
Hi,  24|,  38^,  63|,  71^,  and  90.  the  dietanoee  of 
the  above  houn  from  aJDC.  on  the  plane  of  the 
Aoriaon* 

To  tranafer  theae,  and  the  reat  of  the  boon,  to  a 
hoxisontal  plane,  draw  the  parallel  right  linei  #<; 
•nd  bd  (Fig.  3)  fipon  the  plane,  as  far  from  each 
Athar  aa  is  equal  to  the  thioknea  of  the  gnomon, 
and  the  ipaoe  included  between  them  wm  be  the 
meridian  or  twelre  o'elook  line  on  the  dial-orom, 
ttkii  meridian  at  right  angles  with  the  bx  o'clock 
Ifaie^y  A,  and  setting  one  foot  of  your  compasses  in 
the  mteneotion  a,  asm  centre,  describe  the  quadrant 
fe  with  any  oouTeniant  ramus  or  opening  of  the 
eompamea ;  then,  setting  one  foot  on  the  intersection 
i  as  a  centre  with  the  same  radius,  describe  the 
quadrant  /A,  and  diride  each  quadrant  into  nine^ 
equal  parts  or  degrees.    Because  the  hour-lines  are 
kss  distant  from  each  other  about  noon  than  in  any 
otherpart  of  the  dial,  it  is  best  to  haye  the  oenties 
of  these  quadxantri  at  a  UtUe  distance  from  the 
eeatre  of  the  dial-^ane,  on  the  ride  opporite  to 
Xn.,  in  order  to  enlarge  the  hour-distances  there 
about  under  the  same  angles  on  the  plane.    Thus 
theoentreof  the  plane  is  at  tf,  but  the  osntres  of  the 
quadrant  at  a  and  b.    Lay  a  ruler  OTer  the  pdbit  b, 
and  keeping  it  there  for  the   centre  of  all  the 
afternoon  hours  in  the   quadrant  /A,  draw  the 
hour-linea    of  I.    through    11}*    m   the  quad- 
laat :  the  hour-lines  of  II.   through  24i*,  &o., 
and  because  the  sun  rises  about  four  in  the  moining 
on  the  l<mfreat  days  at  London,  continue  the  hour- 
lines  of  lY.  and  y.  in  the  afternoon  through  the 
centre  3  to  the  opporite  side  of  the  dial.    This 
done^  lay  the  ruler  to  the  centre  a  of  the  quadrant 
iff,  and  through  the  like  diriaions  or  degreea  of 
that  quadrant  draw  the  forenoon  hour-lines  of 
XL,  X.,  IX.,  yill.,and  YH.;  and  because  the  sun 
sets  not  before  eight  in  the  cveidDK  on  the  longest 
days,  oontinoe  the  hour-lines  of  YH.  and  YUI.  in 
the  forenoon  through  the  centre  a  to  YII.  and  YUI. 
m  the  aftemoua,  and  all  the  hour-lines  will  be 
flniihed  on  this  dial. 

Lastly,  through  61  (*  of  either  quadrant,  and 
from  its  centre,  draw  the  right  lines  ay  for  the 
axis  of  the  gnomon  agi;  and  from  g  let  fall  the 
perpendioular  y  i  upon  the  meridian  line  a  i^  and 
there  will  be  a  triangle,  whose  rides  are  ay,  y  t,  and 
to.  If  a  plate  similar  to  this  be  made  as  thick  as 
the  distanoe  between  the  lines  a  e  and  b  d^  and  set 
iwright  between  them,  touching  at  a  b,  its  hypo- 
thennse  ag  will  be  parallel  to  the  axis  of  the  world, 
when  the  dial  is  truly  aet,  and  will  cast  a  ahadow 
on  the  hour  of  the  d(ay. 

The  trouble  of  dividing  the  two  quadrants  may 
be  saved  by  means  of  a  s^e  with  a  line  of  chorda 
upon  it.  For  it  we  extend  the  oompasaes  from  0* 
to  69*  of  the  line  of  chords,  and  with  that  extent  as 
a  radius  describe  the  two  quadranta  upon  their 
teipeotive  centres,  the  above  distances  may  be 
taken  with  the  compasses  upon  the  line  and  set  off 
upon  the  quadrants. 

To  make  an  Mreet  Direct  South  i>ui/.— Elevate 
ue  pole  to  the  co-latitude,  and  proceed  as  above 
ttomYI.inthe  morning  to  YI.  in  the  afternoon, 
nly  the  hours  must  be  reversed,  as  in  Fig.  4,  and 
the  hypothenuse  ay  of  the  gnomon  agf  must 
aUw  an  angle  with  the  dial-plane  equal  to  the  co- 
latitade  of  the  place.  As  tne  sun  can  shine  no 
kngw  on  this  dml  than  from  six  in  the  morning 
till  six  in  the  evening,  there  ia  no  occasion  for 
having  any  more  than  12  hours  upon  it. 

To  maks  an  Sreet  Dial  Doelining  from  the  South 
Umarde  the  Mast  or  ^TM^—Elevate  the  pole  to  the 
liBtude,  and  screw  the  quadrant  of  altitude  to  the 
HBith.  Then,  if  the  dial  declines  to  theeast  (which 
we  will  suppose  it  to  do),  count  in  the  horiaon  the 
wgrees  of  declination  from  the  east  point  towards 
me  north,  and  bring  the  lower  put  of  the  quadrant 
to  that  djnee  of  declination  at  whieh  the  zeckooing 
in^  Then  bring  any  meridian  of  your  globe 
ttte  the  graduated  edge  of  the  upper  part  of  the 
teaaen  meridian,  and  set  the  hour-mdex  to  XIL  at 
y»t  ^^png  the  quadrant  ol  altitude  at  the 
degree  of  deeunationm  the  horiaon;  turn  the  globe 
•aatwardiL  and  obeerve  the  degrees  out  by  the  first 
asridian  m  the  quadrant  of  altitude  (counted  from 
me  aenith)  as  the  hour-index  comes  to  XI.,  X.,  IX., 
•Cm  in  the  forenoon,  or  as  16",  30*,  46*.  &c., 
me  equator  pam  under  the  braaen  meridian  at 

^'^  *^~irB;   and  the  denees  then  out  in  the 

by  the  first  meridian  are  the  distanoee 

J^renoon  hours  from  XH.  on  the  plane  of 

^    For  the    aftenoon  houn  turn    the 

^^  altitude  round  the  aeqith  till  it  comes 

^*  In  the  horison  opporite  to  that  where 

rDyriore,  and  turn  the  globe  westward 

Ha...  i^**  riioiT  meridian  oomee  to  the  biaaen 

ImarimioB  he  Jbe  hour  index  to  Xn.    Then 

■2P?''^fi*  1*         xlobe  westward,  and  aathe 


index  points  to  the  afternoon  hours  I.,  II.,  III., 
&o.,  or  as  16*,  80*,  46*,  &c.,  of  the  equator 
pus  under  the  braaen  meridian,  the  first  meridian 
will  out  the  quadrant  of  altitude  in  the  number  of 
degrees  from  tiie  zenith  that  each  of  these  houa  is 
from  XII.  on  the  dial.  And  note  that  when  the 
first  meridian  goes  off  the  quadrant  at  the  horiaon 
in  the  forenoon,  the  hour-index  shows  the  time 
when  the  sun  wul  eome  upon  this  dial ;  and  when 
it  goes  off  the  quadrant  in  the  afternoon,  the  index 
wm  point  to  the  time  when  the  sun  goes  off  the 
dial. 

Having  thus  found  all  the  hour-distances  from 
xn.,  lay  them  down  on  your  dial -plate,  either  by 
diriding  a  semicircle  into  two  quadrants  of  90*  each, 
beginmng  at  the  hour-line  of  XII.,  or  by  the  line 
of  chords.  In  all  declining  dials,  the  line  on  which 
the  stile  or  gnomon  stanos,  commonly  called  the 
substile  line,  makes  an  angle  with  the  twelve  o'clock 
line,  and  faUs  among  the  forenoon  hour-lines,  if 
the  dial  deolines  to  the  east,  and  among  the  after- 
noon hour-line  when  it  deolines  to  the  west^that 
is,  to  the  left-hand  from  the  twelve  o'dock  line  in 
the  former  case,  and  to  the  right-hand  from  it  in 
the  Utter. 

To  find  the  distance  of  the  substfle  from  the 
twelve  o'clock  line,  if  your  dial  deolines  from  the 
south  to  the  east,  count  the  degreee  of  that  declina- 
tion in  the  horiaon  from  the  east  towards  the  north, 
and  bring  the  fewer  end  of  the  quadrant  of  altitude 
to  that  degree  of  deoUnation  whero  the  re<^oning 
ends.  Then  turn  the  globe  till  the  first  meridian 
outs  the  horizon  in  the  like  number  of  degreee, 
oounted  from  the  south  point  to  the  east,  and  the 
quadrant  and  first  meridian  will  crom  one  another 
at  right-angles,  and  the  number  of  the  degreee  of 
the  quadrant  Intercepted  between  the  first  meridian 
and  the  zenith  }m  equal  to  the  distanoe  of  the  sub- 
stile line  from  the  twelve  o'clock  line,  and  the 
number  of  degreea  of  the  first  meridian  intercepted 
between  the  quadrant  and  the  north  pole  ia  equal 
to  the  elevatimi  of  the  atile  above  the  plane  of  the 
dial. 

If  the  dial  deoUnee  weatward  from  the  south, 
count  that  declination  from  the  east  point  of  the 
horiaon  to  the  south,  and  bring  the  quadrant  of 
altitude  to  the  deme  in  the  horizon  at  whidi  the 
teokoning  ends,  ooth  for  finding  the  forenoon 
hours  and  the  distance  of  the  suostile  from  the 
meridian ;  and  for  the  afternoon  hours  bring  the 
quadrant  to  the  opporite  degree  in  the  horizon, 
namely,  as  far  from  the  west  to  the  north,  and  then 
proceed  in  all  respects  as  above. 

Thus  we  have  finished  our  declining  dial,  and  in 
ao  doing  we  made  four  diala,  viz. :  1,  A  north  dial, 
declining  eaatwardsb^  the  same  number  of  degrees  ; 

2,  a  north  dial  dechning  the  same  number  west : 

3,  a  south  dial  declining  east ;  and,  4,  a  south  dial 
declining  west ;  only  placing  the  proper  number  of 
hours  and  the  stile  or  gnomon  respectively  upon 
each  plane.  For  in  the  south-west  plane  the  aub- 
stilar  line  falls  among  the  afternoon  hours,  and 
in  the  south-eaat,  at  the  same  declination  among 
the  forenoon  hours,  at  equal  distances  from  Xu. 
And  so  all  the  morning  hours  on  the  west  deoliner 
will  be  like  the  afternoon  hours  on  the  east  deoliner ; 
the  south-east  deoliner  will  poduoe  the  north-weet 
deeliner,  and  south-weet  aediner  the  north-east 
deoliner,  by  only  extending  the  hour-lines,  stile,  and 
substile  quite  tnrough  the  oentn,  the  axis  of  the 
stile,  or  ed^  that  casts  the  ahadow  on  the  hour  of 
the  day,  bemg  in  all  dials  whatever  parallel  to  the 
axis  of  the  world,  and  consequently  pointing  towards 
the  North  Pole  of  the  heavens  in  north  latitudes,  and 
towards  the  South  Pole  in  south  latitudes. 

An  easy  method  of  constructing  dials.  But  be- 
cause every  one  may  not  be  prorided  with  a  globe, 
and  may  probably  not  understand  the  method  of 
doing  it  uj  logarithmic  calculation,  we  ahall  ahow 
how  to  neiform  it  hj  the  plain  dEalling-Unea,  or 
soalee  of  latitudes  and  hours,  which  are  sold  by  all 
mathematical  instrument  makers. 

This  is  the  eeriest  and  best  of  all  mechanical 
methods  when  the  lines  aro  truly  dirided,  as  not 
only  the  half-hours  and  quarters  may  be  laid  down, 
but  eveiy  fifth  minute  and  every  single  minute  by 
those  whero  the  line  of  hours  is  a  foot  long. 

Having  drawn  a  double  meridian  line,  a,  b,  e,  d 
CE'^ig*  6),  on  the  plane  intended  for  a  horizontal 
dial,  and  crossea  it  at  right  anglee  by  the 
six  o'clock  line  /#,  take  the  latitude  of  your 
place  witii  the  compasses  in  the  scale  of  lati- 
tudes and  set  that  extent  from  eXoe  and  from  a 
to /on  the  six  o'clock  Ime.  Then,  taking  the  six 
hours  between  the  points  of  the  compasses  in  the 
scnle  of  hours,  with  that  extent  aet  1ft  in  the  point 
«,  and  let  the  other  foot  fall  where  it  will  upon  the 
meridian  line  c^  seat  tf.  Do  the  sanm  from  /  to 
ft,  and  draw  the  right  linea  #tf  and /ft,  each  of  which 
will  be  equal  ia  length  to^the  whole  scale  of  houn. 
This  done^  setting  one  foot  of  the  compasses  in  the 
baginning  dE  the  eoale  of  XII.,  and  extending  the 
oUier  to  eadi  hour  on  the  scalel  lay  off  these  extents 
from  ft  to  /  for  those  of  the  forenoon.  This  will 
divide  theiinee  de  and  ft/  in  the  saaae  asanner  as 
the  hour-scale  is  divided  at  1,  2,  3,  4,  6,  and  6.  on 
which  the  quarters  may  also  be  laid  down  if  ro- 
quired.  Then,  laying  a  ruler  on  the  point  e.  draw 
tne  fixat  five  hours  in  the  afternoon  from  that  point 


through  the  dots  at  the  numeral  figures  I,  2,  8,  4^ 
6  on  the  line  d  «,  and  oontinue  the  Unes  of  lY.  and 
Y.  through  the  oentro  « to  the  other  ride  of  the  dial 
for  tlye  luce  hours  of  the  morning ;  which  done,  lay 
the  ruler  on  the  point  a  and  draw  the  last  five  hours 
in  the  forenoon  through  the  dots  6,  4,  3, 2, 1  on  the 
line /ft,  continuing  the  hour-lines  of  Vtl.  and  YUI. 
through  the  oeatro  a  to  the  other  ride  of  the  dial 
for  the  like  hours  of  the  evening,  and  aet  the  hour* 
their  respective  lines  as  in  the  figure.  Lastly,  make 
the  gnomon  the  wme  way  as  taught  above  for  the 
horizontal  dial  and  the  whole  will  be  finished. 

To  make  an  erect  aouth  dial :  Take  the  co- latitude 
of  the  place  from  the  scale  of  latitudes,  and  then 
prooeea  in  aU  respects  for  the  hour-lines  as  in  the 
noziaontal  dial,  only  reversing  the  hours,  and 
making  the  angle  of  the  stile's  bright  equal  to  the 
oo-latitudc^e  Leadbetter's  "Mechanical  Dial- 
ling/' 8vo.,  and  Leyboum's  "Dialling,"  improved 
by  Wilson,  1  vol.  12mo.       Jaa.  A.  Boblnaon. 

OYISBTAXSD   BRAIN, 

[33063.]— How  is  it  that  y^ur  frequent  oorro« 
spondent,  "The  Lydney  Dii^enser,''  can  never 
answer  a  simple  medical  question  without  making 
the  question  mto  a  text  upon  whieh  he  can  deliver 
an  exhortation  on  the  superlsAive  merits  and 
excellenoes  of  homcsopathy  P  Surely,  homoeopathy 
haa  existed  long  enough  to  stand  or  fall  by  its  own 
acoomplished  results^  and  should  not  need  bolstering 
up  by  this  "  damnahle  iteration,"  which  may  attnMX 
and  mialead  the  uninitiated,  but  is  regarded  by  the 
cognoscenti  as  exemplifying  the  narrownen,  the 
bigotry,  and  the  wholesale  appropriativenem  A  the 
egotiat  and  the  eolectio.  "  Th»  Lydney  Di^enser  '* 
has  not  moved  with  the  times.  He  ropresents  the 
medical  attitude  of  fifty  years  ago,  or  he  would 
have  discovered  that  edecndsm  in  srience  is  com- 
pletely discredited,  and  has  long  been  rogazded  aa 
the  bane  of  all  true  progress,  and  as  only  existing 
now  in  connection  with  quackery,  self-seeking, 
and  money-grubbing  ;  or  as  the  last  refuge  of 
minds  the  receptivi^  of  which  is  ao  limited  that 
aomething  finite  muat  be  accepted,  even  if  it  be 
false  or  undemonsirable. 

0.  H.  Fridy  has  my  warmest*  sympathy.  Bight 
years  ago  I  was  dnven  from  a  very  large  and 
profitable  medical  praotioe  by  the  advent  of  the 
condition  he  ascribes  to  his  symptoms,  and  since 
then  this  subject  has  had  to  me  a  lasting  interest. 
It  would  have  been  better  if  "  0.  H.  fT' had  been 
fuller  in  his  statement  of  symptoms,  as  exhaustion 
of  the  brain  is  predisposed  to  ny  other  antecedent 
morbid  oonditicms  in  physiologiMl  habits  or  modes 
of  life,  and  inherited  diathetic  peculiarities.  For 
instanoe,  gouty  and  rheumatic  people  aro  far  mora 
prone  to  it  tlum  thoee  who  an  not  similarly  consti- 
tutionally handicapped;  also  people  of  nervous 
temperament,  and  those  who  have  a  liability  to 
inHomnia,  though,  again,  these  last  aro  often  con- 
nected with  gouty  and  rheumatic  tendencies. 
Phyrioal  streneth  has  no  influence  in  regard  to 
liability  to  cerebral  exhaustion ;  m^y,  many  weak, 
delicate,  and  tuberculous-tending  people  have 
almost  unlimited  capacity  for  bnin  work,  whereas 
many  full-blooded,  strona  people  aro  soon  affected 
by  symptoms  of  overtaxed  brain. 

These  people  often  stand  an  indoor  sedentary  lif^ 
badly.  They  eat  much  of  strong,  rich  food  ;  make 
blood— rich,  but  not  pure— fast;  accumulate  fat, 
and  become  nervoua,  irritable,  anxious,  and  rieep- 
less,  often  with  slight  rheumatio  manifestations  aa 
well.  If  the  work  ia  headwork  and  at  all  severe, 
and  if,  above  all,  it  is  work  entailing  heavy  responri- 
bility,  and  such  as  one  can  make  hhnself  aimous 
about,  then  insomnia  and  oerobral  exhaustion  are 
liable  to  present  themselves.  I  have  gone  into  the 
question  of  predisporition  somewhat  fully,  as  it 
haa  an  important  bearinir  upon  treatment.  Tim 
symptoms  deserve  very  fuU  deecription,  as  thsy  aro 
often  misunderstood ;  but  into  theee  I  will  not  go 
fully,  as  "  G.  H.  F."  haa  given  us  a  diagnosis  of 
his  case,  and  only  inrites  suggestions  as  to  treat- 
ment. 

Medicines  aro  usually  quite  uselem  unlem  there 
aro  the  unmistakable  rigns  of  a  concurrent  morbid 
state.  This  must  be  treated  according  to  ite  nature, 
which  can  only  be  discovered  by  oaroful  medical 
examination,  which  riiould  include  an  analyaisof 
the  urine,  an  examination  of  the  heart,  the  state  of 
the  blooa,  bowela,  &o.  Nothing  in  the  general 
health  having  been  found  to  be  aerioualy  deieotfive^ 
and  to  have  preceded  tiie  exhaustion,  the  exhaustioB 
may  be  regwded  as  uucomplioated,  and  alone  re- 
quiring treatment.  Hediomee  ace  quite  uaelem 
uaually.  Alcohol  ia  uselem  and  dangerous.  Nar- 
cotics often  give  temnoraiy  relief,  but  effect  no  cue, 
nor  palliate  long,  ana  a  habit  m*7bo  formed  which 
may  prove  utt«iy  destructive.  Phosohorus,  much 
vaunted,  is  valuelem ;  the  same  appfiee  to  arsenic 
and  lime,  and,  I  am  convinced,  to  the  whole  list  of 
drugs  mentioned  by  the  "  L.  D."  If  thero  is  gout, 
rheumatism,  aaamia,  dyspepsia,  or  constipation 
present,  treat  it  or  them ;  but  the  real  oun  consists 
m  ^e  reversal  of  the  mode  of  life  which  has  led 
up  to  the  condition.  Limit  the  hours  of  work,  or, 
better  still,  give  up  the  headwork  altogether, 
increaeethe  outdoor  exeroisa  as  much  as  possible. 
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Hm  ttswcdie  must  ocmiiit  pwtl j  of  swMtiB^,  bat 
not  winding,  taurcun,  Nothing  eqjuli  a  Incjelo 
or  iziqyole.  Thii  will  prodnoe  conoiu  action  of 
iho  akin,  without  any  diatiMB  of  drealation  or 
xofpiiation. 

Spend  at  mooh  time  ai  ponible  in  the  open  air 
ana  ran.  Bowing  ii  good,  and  shooting,  riding, 
and  flj-flahing ;  but  a  good  daily  two  honnr  spin  on 
a  trioyde  will  do  wonden.    A  warm  bath  onoe  a 


weitof  Tertioal,  in  a  plane  perpendioolarto  the 
eerth'e  axis.  II  the  nortar  be  Teitioal,  the  initial 
diieotionof  theahotiinererat  zightangleB  to  the 

horiaontal  line* 
Ohazing.  J.  B.  O. 


gou 
noi 


week  with  plenty  of  aoap  and  Mrabbini;  of  ikin  at 
bed  time,  Qo  to  bed  early,  eight  or  nine  o'dook. 
Twftin»iV  IB  at  the  bottom  of  oerebnel  exhauetion 
always,  and  the  ezhanition  will  not  disappear  until 
the  *««ninn{>  |iaB  boeo  oyeroome.  The  treatment 
of  pure  exhaustion  of  brain  is  always  a  question  of 
the  treatment  of  insomnia.  Avoid  hard  head  work 
and  excitement  in  the  evaning ;  also  heavy  suppers. 
If  patient  is  a  good  eater,  full  blooded,  and  of 
>uty ,  rheumatio.  or  bronohitio  tendenoy,  a  bleeding 
om  the  arm  to  tke  extent  of  apint  oft«i  diminishes 
irritability,  removes  insomnia,  and  promotes  a 
return  to  the  normal.  If  necessary,  it  may  be  re- 
peated in  a  month  or  so.  This  is  a  very  unfashion- 
able remedy  at  present;  but  is  very  probably 
destined  to  be  used  more  frequently  than  it  nasbeen 
of  late,  though  not  in  the  wholesale  and  edeotio 
fiMriiion  onoe  prevailing. 

**  G.  H.  F."  must  see  that  his  apartmentsL  par- 
ticularly his  sleeping  plaoe,  are  well  ventilated,  and 
diould  ascertain  that  his  health  ■  not  being  im- 
paired and  undennined  by  escape  of  sewer  gas  or 
otiier  insanitary  condition.  Additj  or  flatulence, 
or  constipation^  must  be  treated,  as  also  any  other 
eo-odled  functional  disturbance,  or  departure  from 
the  physiological  normal.  I  could  write  a  good 
deal  more  upon  this  cerebral  exhaustion  with  irrita- 
bility ;  but  It  might  be  unsuited  to  your  paper,  and 
beyond  the  requirements  of  your  corresponaent.  I 
have  given  a  few  hints,  the  value  of  wnich  I  have 
proved,  and  I  shaU  be  sdad  il  '*  0.  H.  F."  derives 
any  benefit  from  them.  Without  further  particulars, 
I  consider  it  undesirable  and  unjustifiable  to 
venture  upon  more  precise  and  dogmatic  directions. 

Zjanoaatrian. 


osaAV 

[33066.]— Som  time  nnoe  I  had  the  pleasure  of 
suggesting  through  your  cnlnmns  alsyston  <rf  o'g'u^ 
temperament  as  a  practical  oompromise  in  that 
vexed  musical  ques&on,  and  this  I  have  put  to 
actual  test  with  encouraging  results. 

The  method  consists  in  having  two  rows  of  pipes, 
O D  >B,  ode,  each  tuned  in  equal  temperament, 
but  each  note  (raoh  as  e)  in  the  latter  so  much 
flatter  than  the  corresponding  note  E  in  the  former 
as  will  make  it  a  trus  third  to  the  O  {tmd.  not  eharp, 
as  in  equal  temperament).    Thua— 


0 
c 


B 
d 


E 

e 
e 


F  G  A  B  C*  in  equal  temp, 
f  g  a  b  c^  in  equal  temp. 


giving— 


ti 
If 


SIXiVEBXKO  aCIBBOBS. 

[33054.1—1  JULYE  read  Mr.  Calver*s  letter  (33020) 
hereon  with  much  interest,  having  for  some  years 
used  ''Martin*s"— a  somewhat  similar  process- 
end  this  year  having  silvered  my  16in.  mirror  by  it 
with  perfect  success.  My  experience,  which  may  be 
useful  to  other  amateurs,  proves  to  me  that  the 
greatest  care  must  be  taken  m  cleaning  the  nurror, 
and,  notwithstanding  some  of  the  book  directions, 
using  nothing  else  than  nitric  aoid  to  remove  the 
old  silvering,  and  water  with  pure  dean  cotton-wool 
to  wash  the  surfaoe  dean,  distilled  water  to  finish 
with,  and  it  is  not  dean  until  the  thin  film  of  water 
dings  evenly  to  the  whole  surface  for  some  minutes ; 
if  it  dries  off  quickly  at  the  edges  or  in  spots^  it  is 
not  absolyitdy  dean,  and  must  oe  washed  agam  and 
again. 

With  regard  to  the  eolutions,  I  am  certain  that 
many  failures  occur  through  using  sugar- candv  or 
impure  sugar,  as  the  least  trace  of  treaide  or  colour 
wiu  insure  a  failure.  There  are  some  novdties  to 
me  in  Mi.  Calver's  process.  I  think  his  manner  of 
mixing  the  solutions  excdlent  for  avoiding  any 
excess  of  ammonia.  I  see  Mr.  Calver  uses  nitnc 
add  in  the  redudng  solution,  while  in  Martin's 


G  to  e  a  tru4  third 
F  toa 
G  tob 
and  ao  on* 

If  C  be  then  taken  as  a  keynote,  the  following 
will  be  found  to  be  an  almost  perfect  scale  :— 

ODoFGabC^ 

And  it  will  be  found  best  to  make  all  the  aoddental 
(black)  notes,  except  B  flat,  act  on  the  flatter  set 
of  pipes,  giving  as  the  diromatic  scale— 

0  D  F  G  Bflat  C^ 

csharp     dsharpe    fsharp     gdiarpa         b 

the  flatter  pipes  giving  the  scale  of  e. 

Thus  it  will  be  seen  that  if,  taking  oav  given 
note  as  a  keynote,  we  cause,  by  suitable  mechanism, 
the  six  notes  f  omung  the  major  scale  on  its  mediant, 
or  third,  to  act  on  the  flatter  set  of  pipes,  and  the 
remainder  to  act  on  tiie  sharper  set,  we  shall  obtain 
a  practically  true  scale.  The  tonic,  dominant,  and 
subdonunant  chords  are  very  nearly  perfect,  and 
the  chief  relative  diords  are  in  very  good  tune. 
Messrs.  Moore  and  Moore  have  tuned  a  harmonium 
for  me  on  this  prindple,  and  the  smoothness  of  the 
main  chords  is  very  noticeable.  We  may  at  any 
moment,  by  a  touch  on  a  lever,  throw  dli  the  notes 
on  to  one  set  of  pipes,  and  so  play  in  equal  tem- 

Eerament  during  a  temporary  change  to  an  unrelated 
ey ;  or.  if  the  change  is  for  long,  we  majr,  by 
altering  the  combinations  of  the  two  sets  of  pipee, 
cause  toe  new  key  to  be  in  accurate  tune.  A.  row 
of  twdve  stops  just  above  the  keyboard  would 
probably  be  toe  most  convenient  way  of  making 
the  proper  combinations  for  the  twelve  different 
notes  of  the  octave.  These,  and  the  lever  for  the 
reduction  to  equal  temperament,  would  form  the 
only  visible  adoition  to  the  inslxument,  the  k^- 
board  remaining  precisdy  as  it  is  now.  I  mav  add 
that  this  f^pUmion  of  the  ordinary  kqrboaru  to  a 
more  harmonious  scale  than  that  of  the  equal 
temperament  is  free  to  anyone  who  cares  to  make  a 
trial  of  it.    Crittdsm  is  cordially  invited. 

^  Harmonioua. 


the  fkoat  with  the  hinder  oaes,  in  otdsr  to  gin  fha 

beet  effect 

The  nature  of  wood  is  so  uncertain  thatit  iiooly 
by  trial  when  strung  that  a  good  violin  esa  U 
known,  as  a  very  naall  differenoe  will  give  sa 
alteration  in  the  qualify  of  tone  for  a  woodsa 
resonator.  J*  Suteliffi. 

"THB   HOUSEXBEFBB'S   TBBASTTBB.*' 

[33059.]— Just  nojr.  when  the  foge  are  killiBg 
us  off,  I  venture  to  draw  readers'  attention  tos 
domestic  contrivance  which  would  benefit  thonaiBdi 
and  save  millions.  This  new  invention  coasistiof 
an  apparatus  provided  with  folding  doors,  at  ths 
top  of  which  is  a  perforated  iron  plate  usedsi  § 
radiator.  At  the  bottom  is  placed  an  aahpaiLm 
which  is  recdved  the  contents  of  the  grate.   TU 

gate  is  double,  and  swings  to  facilitate  the  eon^- 
g  at  onoe  of  the  ashes  and  dnders,  during  Wsid 
operation  the  folding  doors  are  kept  shut  to  avad 
ibe  flying  about  of  the  dost.  The  under  gnta 
provided  with  spikes  that  slide  backwards  sad 
forwards,  is  to  fadlitate  the  clearing  of  the  upper 
one  when  choked  by  the  ashes.  The  front  of  tha 
upper  grate  is  provided  with  perpendicolar  laa 
instead  of  horizontal  ones.  For  a  full  and  aoconto 
description,  see  the  complete  medfioation,  No,  72U 
(1891).  The  advantages  of  the  invention  are  tU 
following :— No  poker  required;  no  raking neoai* 
sary ;  no  dust  raised  in^  the  room ;  no  uowv 
wanted ;  no  screen  required  \  no  ooel  yaso  xe- 
quired ;   no  danger  from  fallin|B(  soot; 


brickwork 

cavity  for  warming  plates,  dishee,  &c. 

a.  Bieunier,  InTOBtor. 

Gobowen,  Shropdiire. 


tartaric  acdd  is  used.  Mr.  Calver  says  **do  not 
disturb  until  the  silver  is  covering  tluB  top  of  the 
fluid."    Does  this  mean  that  the  bath  is  not  to  be 

rXj  rooked  and  agitated  aa  usual,  or  only  not  to 
retnovsd  from  the  bath  till  tiien?  Another 
novelty  is  the  drying  the  silvered  surface  with  blot- 
ting-paper; this  seems  a  risk,  and  must  require 
very  great  care.  It  is,  however,  no  doubt  very 
important  to  dry  the  silver  surface  quickly,  to  pre- 
vent its  tarnishing ;  and  it  is  well  to  polish  as  soon 
as  posdble,  to  xemove  every  trace  of  the  solutions 
other  than  the  silver,  and  the  polishing  pad  should 
be  Cas  suggested  by  a  former  correspondent  in  the 
*'  E.  M.'M  as  large  as  the  mirror,  to  insure  keeping 
its  perfect  figure. 
Southampton.  T.  A.  Skeltozi. 

PBOJBOTIIiBB    AND     THE    BOTATIOST 
OF  THB   EABTH. 

[33065.]— Iv  assuming  the  length  of  the  range 
constant,  I  also  assumed  the  time  of  flight  constant. 
The  case  of  the  same  range  bein^  obtained  with 
different  devations  and  oorrespondmg  ohargetf  did 
not  suggest  itself  to  me.  In  all  cMes,  however,  the 
deflection  due  to  the  earth's  rotation  is  equal  to 
time  of  flight  multiplied  l^  diferenee  in  tangential 
vdodty  of  the  two  ends  of  the  range.  How  Mr. 
Wake  can  make  out  that  a  projectile  fired 
vertically,  on  a  still  day,  would  fall  west  of  the 
gun  or  mortar  may  pu2sle  many  readers  of  the 
*'  E.  M."  The  truth  is  that,  on  leaving  the  mucsle, 
ihe  shot  has  two  vdodtiee— one  vertical,  due  to  the 
charge ;  the  other  horizontal,  due  to  the  rotation  of 
the  earth.  Its  whole  initial  vdodty  in  magnitude 
and  direction  is,  therefore,  the  resultant  of  these 
vdodtiee ;  and  in  order  that  this  resultant  may  be 
vertical  ne  must  point  the  axis  of  the  mortar  a  uttie 


VIOLIK   BCATTBBS. 

[33067.]—"  Obdbwo  Vitai.  "  (letter  32999)  adu 
if  Mr.  Pickering  or  the  omnisdent  **  Sdo  "  will  tdl 
him  how  to  damp  and  vibrate  the  plates  so  as  to 
determine  thdr  fundamental  note.  Ihadpurposdy 
left  this  unanswered,  in  order  to  give  Mr.  dickering 
an  opportuni^  of  supplying  the  information. 

Clamp  at  the  nodes,  or  points  where  the  vibra- 
tions meet  or  cross.  The  Mst  nodes  to  damp  will 
be  found  at  points  about  2in.  from  dther  end  of  the 
plates,  and  on  a  line  coindding  with  the  central 
join  of  the  bdiy.  Olamp  the  platee  between  two 
nicdy -fitted  pieces  of  cork,  and  use  the  bow  as  if 
playmg  harmonic  notes  on  the  string  of  the  violin, 
and  the  harmonic  desired  will  be  produced.  An 
octave  higher  may  be  obtained  by  damping  the 
tables  in  .the  centre  where  the  nodal  lines  cross. 

"  Orderic  Yital's  "  other  query  about  curvature, 
tiitftimawij  &0.,  cannot  be  answered  satisfactorily  in 
a  few  words.  I  shall  supply  details  concerning  this 
in  my  artides  later. 

I  may  mention  here  that  I  would  have  sent  in  the 
articles  before,  but  thought  it  better  to  aUow  Mr. 
Pickering  to  have  his  say  out  first. 

Glaegow.  Boio. 

[33068.]— Ms.  Wbvbaic  thinks  that  the  /  holes 
of  a  violm  are  of  litUe  importance.  I^  this  is  so, 
why  are  they  made  at  all  ?  It  is  quite  true  that  they 
are  made  in  a  conventional  form ;  but  they  are 
really  the  months  of  an  air  resonator,  of  which  the 
surface  that  indoaed  the  air  varies  from  about  l^in. 
to  Sin.  distance  from  the  mouth,  and  theee  distances 
oorreepood  to  the  lengths  of  dosed  tube  resonators 
which  give  the  musical  tones  that  are  played  on  the 
violin.  The  action  of  the  back  and  front  is 
separate  from  the  action  of  the  air  indoeed  in  the 
uistrument ;  but  I  have  ao  doubt  that  the  back  of 
a  violin  vibrates  in  unison  with  the  lower  tones  and 


TBAK8KI08ION   07    POWEB  BT 
BI«BOTBIOITT. 

[330(S0.]— Wb  have  heard  so  many  times  dcxiiy 
the  last  ten  or  fifteen  years  about  the  traasnaiMO 
of  power  by  dectridty,  that  it  would  be  intereMlsg 
to  hear  from  some  of  our  dectridans  u  ton 
feaaibility ;  for  instance,  what  would  be  the  (mtol 
transmitting  the  power  from  the  dynamo  station  to 
a  distant  part  of  the  works— eay  a  mile— lor  tia 
purpose  of  driving  a  small  lathe  P  I  undentttd 
that  at  last  some  really  practical  stepsarebe^ 
taken  to  utilise  the  power  at  Kiagara,  now  thst  m 
Germans  have  diown  at  thdr  recent  exhiUtkn  bov 
it  may  be  done.  The  distance  between  the  ?iDi 
and  Chicago  is  about  176  miles,  or  more  than  fou 
times  thedutance  between  L&uffen  and  Fstankfoii 
In  order  to  avoid  exoeedve  loss  of  power  mtte 
conductor,  an  American  paper  si^s  that  Mr.  I'^osan 
proposes  the  use  of  a  potential  of  80,000  ▼olti  B 
the  generating  end  of  the  line.  Assuming  tut 
difference  of  potential  to  be  the  working  vnmm 
adopted,  and  allowing  40  per  cent,  loss^powaj 
in  the  conductor,  the  cost  of  the  generating  m 
transformer  plant  at  the  Falls  would  be  66doL  pa 
horse-power  delivered  in  Chicago,  the  cost  of  tt» 
conductor  would  be  llOdol.  per  horse-powsr  «• 
livered  in  Chicago,  and  the  cost  of  the  motoB 
and  converters  at  the  recdving  end  would  be  SSdo. 
per  horse-power  delivered  in  Chicago.  Thoi  vs 
have  for  the  total  cost  of  the  plant  ISSdoL  for  cstt 
unit  of  power  ddivered  in  Chicago. 

There  is  littie  doubt  that  it  would  be  pradittW 
to  work  witii  a  pressure  of  80,000  volts.  Be 
experiments  in  Germany  with  pressure  as  uA» 
30,000  volts  have  been  so  successful  that  there  ii  M 
question  that  the  higher  voltsge  could  be  Moy 
managed  when  the  neoesdty  for  using  it  9aK^ 
Evenassuming  that  a  pressure  of  30,000  volts  cgaa 
be  used,  the  transmission  of  power  over  the  giw 
distance  would  still  be  quite  posdble ;  bat  to  De- 
tain the  loss  at  40  per  cent,  a  oondderable  laciaia 
in  the  size  of  the  conductors  would  be  JkWt^f 
makinff  the  cost  for  conductors  782doL  per  hooj" 
power  instead  of  only  llOdol.  with  80,000  tote 
That  seems  to  give  some  idea ;  but  how  does  it  was 
out  on  a  small  scale?  Smallmas. 


Ths  length  of  the  structure  over  thelftdwijj 
at  Mem^  is  to  be  8.000ft. ;  bridge,  3,600ft ;  ina 
viaduct,  2,300ft. ;  timber  trestie.  3,100ft.  IJi«jF 
mere  Je  to  be  117ft  to  197ft.  in  height  W 
deepest  foundation  is  13lft,  bdof#  low-wswr  awj 
Theoentral  span  is  to  be  621ft.  In  l<ogtb,«ai 
cantilever  arms  169ft.  in  length. 

Cbllulose— made  of  the  ground  fibre  of  »WJ2? 
—is  said  to  be  coming  into  favour  as  buojsat  »■» 
armour  for  war  ships.  When  pwetratod^  » 
shot,  the  hole  soon  doses,  so  as  to  P»ctictW«p 
dude  the  water.  The  United  StateecruiB«,».»i 
will  have  this  improvement. 

Sons  samples  of  fibres  from  plants  inAgmpa*,^ 
some  parte  of  the  Windward  Idands  t^te  fff^^ 
-  ^  ^^-^--^^-j  A — *-  i«  this  oc««tr«.  WT 
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report  that  some   of  the  & 
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SSFLBBS  10  QUERIES. 

tmnwmhmr  ofth$  gmrymak^ 

\^Mb.'\—Jmtg9M^on  Speotrosoope.— Thif  is 
aa  anangemail  in  whidh  tunlight  ii  patted  throagb 
A  sMiow  tUt,  behind  whidi  it  n  taleaoope  adjotted 
to  diitinc*  Tiiion  of  the  alit.  A  Terj  fine  gxntinff  it 
then  piaoed  over  the  obJeot-glaiB,  the  ban  bamg 
panllel  wltti  the  dit,  which  ohangee  the  appear- 
•Boe  of  the  dit  altogether.  In  the  centre  a  Inminont 
line  it  teen,  while  on  each  aide  there  iiabroad  blftok 
band,  and  beyond  these  a  teziet  of  spectra.  Those 
nearest  the  oentre  are  the  most  perfect,  and  show 
the  Frannhofer  lines  to  greatest  perfection.  The 
adTantage  of  this  fonn  of  spectroscope  is  that  it, 
unlike  this  jirism  spectroscope,  sivet  a  normal  spoe- 
trun  in  which  the  Frannhofer  linea  haTe  their  tme 
relative  distances  from  each  other,  all  the  refrangi- 
bOitiat  being  tnbjected  to  eqaal  disperaion,  such  not 
bsmg  the  case  in  the  refractiTO  specteoscope,  since  the 
Tiolet  n^s  strike  the  second  surface  of  the  prism  at 
a  Cerent  angle  to  tiiat  of  the  red.  X  should 
imagine  a  grejat  advantage  of « this  form  of  spectro- 
Kope  ia  that  it  is  pointed  straight  at  the  object,  and 
not  at  Tariooa  angles  away  from  it.         A.  £.  B. 

[76194.1— Olnsa-Blowing  with  OU  Lamp.— 
I  haTe  already  answered  this,  and  my  answer  was 
paUiihed.  A.  E.  B. 

[75S71.]— I)ivi>ion-P]ate.— I  am  mndh  obliged 
to  *'  T.  L."  for  noticing  my  queiy ;  but  would  not 
that  of  baying  a  new  plate  from  the  maken  be 
lather  aa  ezDentiTe  method  of  finding  out  the  best 
anmbento  aivide  my  oirdea  into.  I  have  no  dilR- 
eolty  in  drilling  or  dividing  my  plate  with  a  fair 
degree  of  aoouraqy,  and  have  already  drilled  drdet 
ol  860,  300,  240,  192,  112,  108,  92,  88,  78,  42.  I 
lather  expect  that  those  people  who  advise  drilling 
a  plate  by  a  strip  of  metal  divided  by  a  double 
jmnted  punoh  have  never  tried  it,  for  it  won't 
work. 

Watlington,  Ozon.  Dkxx. 

r 76890.] — Siphon,  Defective.— Hany  thanks  to 
"X.  B."  for  his  suggestion ;  but  would  he  kindly 
tall  me  how  to  alter  uie  proportions  of  the  tubes  to 
gat  the  desired  result  P  The  two  U  tubes  at  present 
ate  four  inches  from  top  to  bottom  of  bend,  and 
the  long  tube  1  is  Sin.,  all  having  a  uniform  bore 
of  )Vui«    Shall  be  grateful  for  any  help. 

SUBSOBIBEB  BZMOE  1866. 

J 76903.] — Inoandeseent  Gas-Lighta.— I  did 
\  notioe  the  original  inquiry ;  but  hj  thia  week's 
ittue  I  see  that  someone  is  asking  for  personal 
experience.  Some  time  ago  I  tried  one  of  these 
biumen  in  a  sitting-room.  The  illumination  was 
iU  that  could  be  desired,  and  it  was  evident  that 
one  such  light  would  equal  three,  or  perhaps  four, 
ordinary  gas* lights;  but,  alas!  the  smell  was  so 
vtry  bad  that  uter  a  number  of  efforts  to  rectify 
whatever  was  wrong,  and  ^ter  changing  the 
tener  sevoral  timea,  I  had  reluctantly  to  return  to 
the  ordinary  burner.  So  far  aa  I  could  judge,  the 
diilionlty  lay  in  regulating  the  supply  of  air  and 
gaa  in  tile  Bunsen  bnxner  so  aa  to  insure  perfect 
oombostion.  I  wish  some  of  your  readers  would 
kindljr  say^  if  the  product  of  a  Bunsen  burner  is 
men  injuzioui  than  that  of  an  ordinary  burner  P 

S.  G.  B. 

[76803.]— Inoandeseent  Gaaliffhts.— I  am 
Mtly  obliged  to  **  M.^.,"  p.  423,  and  to  yoo, 
Mr.  Bditor,  for  inserting  my  question  and 
'*H.  H.'s"  reply.  I  have  oome  to  the  oon- 
datioQ  that  inoandetcent  gaslight  will  fill  a  void 
in  many  a  country  honte  where  gat  oannot  be 
obtained^  for  I  know  enough  of  air  or  petroleum 
0M*aBakmg  to  know  that  it  antwers  well  for  heating 
pupotea,  and  it  it  heat,  and  not  light  (it  seems 
piiadoxioal  to  say  to),  which  alone  ia  required  to 
VOKk  lampa  made  after  the  plan  of  the  Welabaoh 
nantle.  I  aee  that  in  the  exttaot  given  by  Mr. 
MoeUer,  he  apeaks  of  "  our  light "  aa  if  he  were 
wnneoted  with  the  Inoandeaoent  Gaalight  Company. 
Now  what  I  want  is  independent  tesomony.  lam 
ffOBg  to  test  the  matter  myaelf,  but  I  want  to  know 
we  experience  of  others  Mfore  I  inveat  in  a  gaa* 
ittking  machine.  I  want  to  know  particularly  aa 
to  (1)  durability ;  (2)  whether  you  can  trust  the 
juips  to  anyone,  or  must  always,  for  fear  of 
veakagea,  light  them  and  clean  the  glaaaea  yourself. 
At  pfeaent  I  am  not  diapoaed  to  make  water-gas. 

Z.  Y.  X. 

176922.] —Blectro-motor.— This  query  is  rather 
ittndy  and  it  U  impoanble  to  conceive  what  it  is 
«•  quanat  ia  atming'at.  I  think  he  wiU  find  all 
<M  raquirea  in  back  volnmea,  or  even  in  recent 
i^ban.  He  speaks  of  the  motor  for  Edison's 
Ph^ograph,  and  refers  to  some  sketch ;  but  any 
^^y  provided  it  will  run  steadily,  wiU  do  for  the 
F*w»ogr»ph.  O.  M. 

^6929.]^Dy&amo.— It  seema  to  me  that  *'  Sub 
«|Ott  No.  1  *>  ahould  refer  to  hia  back  numbers. 
*y  atfenpation  he  requires  has  been  given  many 
No.  1.  Yzsao. 


[76936«]^PMttflL&  Spmy  liar  Boiiar.— I  re- 
member aeeinff  acme  yearaagoal  Meaara.  ChorehiU'a, 
Ofoaa*atveety  Finabnir,  a  ateam-engine  and  boUcr 
worked  by  paraffin  od.  I  think  it  waa  oaUed  the 
'*  Shipman,"  and  waa  illustrated  in  a  back  volnme. 
Steam  has  to  be  got  up  first  of  all  by  means  of 


either  gaa-jets  or  paraifin  buznera ;  but  aa  aoon  aa 
there  it  sumdent  to  force  a  spray  into  the  fuxnaoe- 
tube,  the  burning  vapour  goes  roarine  all  round  the 
boiler,  and  the  steam  is  kept  up  readuy.  I  suppose 
the  engine  is  still  in  existence.  Perhaps  tome  other 
readers  may  remember  the  detoription.  I  am  almost 
certain  the  engine  was  illuatratea  in  a  back  volume. 

NuK.  Dob. 

[76937.]— Telephone. —  These  appear  to  be 
Gower-Bell  transmitters,  with  BeU  receivers ;  but 
the  querist's  des<»iption  is  not  suifieient  to  enable 
anyone  to  answer  his  question.  He  should  read  up 
Mr.  AUsop's  articles  and  look  at  the  iliuatrations, 
and  if  he  fails  to  understand  them,  get  some  expert 
to  show  him.  What  have  '^preoBelt"  to  do  with 
it.  except,  perhaps,  in  connection  with  a  call-bell  P 
If  the  querist  reads  up,  he  will  be  able  to  put  a 
mo^a  intelligible  query.  Cabbzot. 

[76938.1-Glldizig  China.— This  operation  is 
performed  by  firing  real  gold  on  the  ware,  not  by 
means  of  gold  bronae,  wmch  is  simply  minus  gold 
altogether.  The  querist  should  use  ^Id  leaf,  and 
lay  It  on  aa  naual  with  gold  aize ;  but  if  he  haa  ^t 
on  what  is  termed  "  enamel,"  he  mav  aa  well  pamt 
on  the  gold  bronJEO,  aa  real  gold  leaf  is  rather  ex- 
pensive. The  querist  should  look  up  his  back 
numbers  for  information.  Vidbo. 

[76940.]— Medical  OoU.— This  querist  will  find 
what  he  requires  in  many  back  numbers  if  he  will 
consult  the  indices.  There  are  also  aome  useful 
manuaia  on  the  aubject.  M.  M. 

[76963.]— Turning  Oommutator.— Why  doea 
"  Apprentioe  "  want  to  **  turn  "  the  commutator  P 
Doea  he  really  want  to  take  a  out  off,  or  merely  true 
it  up  P  If  the  latter,  aurely  running  it  round  under 
a  good  file  would  do.  Nob. 

[76966.1— «•  Greater  Britain." -••  Nun.  Dor," 
saw  a  BCioland  express  with  only  a  light  train,  yet 
drawn  by  two  locos,  a  single  and  a  four-ooupled. 
I  should  say  the  extra  loco,  waa  not  put  on  ex- 
preaaly  for  assisting  the  other  one  to  draw  the  train. 


front  would  be  an  engine  returning  home  to  Not- 
tingham— one,  perhaps,  that  had  been  running  a 
wpedal  of  some  kind,  meat,  fish,  d:o.,  up  to  London. 
This  is  done  to  save  working  an  extra  teain  through 
from  London  to  Nottingham.  The  engine  return- 
ing coupled  to  the  express  goea  thxough  in  one 
"  block,^' aa  one  train.  If  not  coupled  to  the  ex- 
press, it  means  just  one  more  tram  throughout; 
coupled,  it  assists,  and  does  not  cause  an  extra 
train.  When  shunting  and  branch  engines  leave 
shed  at  6  am.,  four  or  five  go  coupled  together  as 
one  train.  This  saves  considerable  delay  to  other 
trains.  Hie  Midland  singles  bum  about  lib.  of 
coal  per  mile  less  than  the  outside  cylinder  singles 
on  the  G.N.,  and  21b.  less  per  mile  than  some  of 
the  modem  engines  on  the  L.N.W.  One  of  the 
mail  trains  (these  are  usually  verv  heavy  trains, 
with  P.O.  tenders)  on  the  Midland  is  booked  to  run 
three  miles  in  2^  minutes,  and  there  are  several 
instfluDoes  where  two  miles  in  two  minutes  are  run ; 
but  the  60  miles  per  hour  running  cannot  be  kejpt 
up  for  great  distances,  owing  to  the  constant  rise 
and  fafi  of  gradient ;  but  a  good  average  run  is 
obtained.  I  saw  the  Edinburgh  or  the  Glasgow 
portion  of  the  Midland  Scotchman  leave  Trent  the 
other  morning,  with  five  vans,  five  carriages  (bogies 
and  six- wheel),  and  one  Pullman — vans  esich  end 
of  train,  then  carriagea  next^eaoh  end^then  Pull- 
man in  centre.  This  did  not  appear  a  very  long 
train,  and  the  looo.  had  no  dimculty  in  quickly 
leaving  Trent.    Only  one  loco.       Ex-Mii)LAin>. 

[76966.]— Eleotro-Kagnet.— See  many  hints  in 
back  numbers.  For  Jin.  cores  use  JN'o.  22  wire ; 
wind  until  the  thickness  through  aU  is  IJin.,  then 
try  how  much  it  will  attract  with  varying  battery 
powers.  X. 

[76028.]— BUipss.— Mr.  J.  H.  Tmtoott  has  done 
good  service  in  giving  the  only  true  method  of 
oaloulatisg  the  length  of  the  periphery  of  the 
ellipse  after  all  the  attempts  that  have  appeared  in 
these  columns ;  but  he  might  have  gi^^n  ^^  series 
in  the  usual  form,  inatead  of  in  decimal  fraotiona. 
This  series  is  so  curious  that  I  will  write  down  a  few 
terms.    For  the  whole  of  the  ellipse  it  will 


oonne  the  dots  between  the  fi^mes  an  signs  of 
mnltiplicatkm.  a  is  the  sami-axis  major  ■  6  in  tha 
esanple  given^  and  #  ■■  *909060.  As  the  eoeen* 
trinity  is  ao  great  in  this  ease,  a  good  many  terms 
would  have  to  be  need  to  obtain  a  ooireot  reault. 
The  work  of  oalco'ataony  however,  where  n  ia 
large,  that  is,  when  toe  number  of  terms  ia  grMt, 
may  be  ahortened  if  we  redtar  to  Boule'a  **  Finite 
Differences,"  Ohapter  V .,  Artiale  4,  from  whioh  w» 
may  deduce  from  wallis's  theorem  that  the  general 
tenn  given  above  is  (when  n  is  large)  equal  to 

^  I  find  that  if  »  -  10,  thia  will 

v.fi(2»t  -  1) 

give  a  correct  result  to  4  places,  and  of  course  a 
more  correct  result  if  «»  is  greater  than  10.  In 
practice,  however,  tables  for  the  leuffth  of  the 
ellipse  are  used ;  for  instance  Molesworth's  "Btagi- 
neering  Pocket-Book  "—they  are  probably  taken 
from  Legendre*a  *'  Treatise  on  Elliptic  Functions.'* 
Bath.  M.I.C.E. 

[76970.]~Bepairing  Sn«ine.  —  This  puzzle 
needs  more  explanation.  If  the  querist  has  tho 
old  engine,  cannot  he  get  an  idea  of  the  sizes 
required  from  the  parts  as  they  exist  P  I  do  not  sea 
how^  anyone   can   tell  him   "how  thia  scale  is 


worked 
acale." 


17 


without  knowing  what  is  meant  by  *'  this 

L.T. 


="('-i.'-(r.)"'--GS)"" 

the  general  term  being— 

-  w-i'i '"IhI*  •(2»-i)'*'  ■ 

The  first  term  is  the  one  with  s",  the  others  bebg 
given  by  iofastitnting  2,  3, 4,  &c,  aneoaaaivaly.    Of 


[76141.]—  DeafhesB.— In  dhronic  cases  elec- 
tricity, in  the  French  hospitals,  has  performed 
wonderful  and  lasting  ourea ;  and  Dr.  (Barrett,  of 
Philadelphia,  in  hia  well-known  book,  describes  the 
instruments,  and  mode  of  application.  I  need 
hardly  add  that  none  but  a  tromed  electro-them- 
peutio  practitioner  should  attempt  the  applioation, 
ear  and  brain  being  two  near  neighbours. 

E08. 

[76141.1— Deafiiess.— As  unthinking  readers, 
more  or  less  deaf,  may,  through  their  utter  ana- 
tomical (as  to  the  ear)  ignorance,  be  led  to  act 
upon  "  A.  E.  B.'s  "  reply  in  re  the  use  of  the  ear- 
syringe,  &c.,  it  is  as  well  to  say  that  that  procedure 
would  probably  rupture  their  sound  tympanums, 
whereby  permanent  deafness  to  their  ears  (one  or 
both)  mav  result.  As  to  '*  discharges,"  this  has 
generally  m  such  cases  beoome  more  or  less  consti- 
tutional, the  remedy  for  which  promptly  follows 
(as  a  rule)  a  judicious  selection  of  the  medicines  ol 
homcoopathy,  such  aa  sulphur,  calcarea^  mercury, 
Pulsatilla,  auric  salts,  some  of  the  chromic  aalta, 
potaaaic  aalts,  aome  of  the  iodides,  &g. 

Thb  Ltdnsy  Disfbsbsb. 

[76141.]— Deafhess.— The  writer  was  for  about 
twelve  years  entirely  deaf  in  his  right  ear,  and 
doctors  could  not  help  him ;  they  said  if  the  wax 
was  removed  it  would  soon  close  again,  as  year  by 
year  creeps  on,  and  the  circulation  of  the  blood  geta 
lesa  and  less,  and  the  organs  die  off  by  degrees.  At 
any  rate  it  is  a  sad  case  when  one  cannot  under- 
stand when  spoken  to.  Still,  hope  is  a  great  oomr 
fort,  and  the  mind  will  try  to  find  the  cause  of  the 
evil,  but  this  would  be  too  long  to  explain  here. 
In  former  years,  having  cured  rheumatism  by  very 
strong  friction  of  the  skin  to  open  the  pores  and 
produce  circulation  of  the  blood,  and  so  absorb  the 
add  in  those  parta  which  waa  quite  succeerfoly 
therefore,  why  should  I  not  try  anddo  the  same  for 
my  ear  ?  I  did  so,  and  was  successful  again,  being 
able  to  hear  with  both  ears  aa  well  as  I  did  twenty 
years  ago.  I  shall  be  most  happy  to  explain  the 
process  to  anyone,  for  humanity^a  sake,  by  appoint- 
ment at  this  address.  A.  G.  Bkosbt. 

Three  Mills-lane,  Bromley-hy-bow,  E. 

[76141.]— Deafbeas.— I  have  been,  and  I  am 
now,  suffering  from  deafness,  and,  like  **  A.  B.  B.," 
went  to  the  IJniversity  College  Hospital  last  August. 
The  spedaUst  there  ordered  me  to  clean  my  ears  out 
(which  are  discharging)  with  cotton- wool  wound 
tight  on  a  knitting-needle,  leaving  a  small  toft 
loose  beyond  the  point  or  end  of  needle;  also 
syringing  my  ears  wiUi  a  saturated  solution  of 
boracio  add,  so  that  the  liquid  comes  out  through 
the  nostrils.  The  saturated  solution  is  made  by 
pladng  an  ounce  of  boracio  add  in  a  pint  bottle^ 
and  filling  it  with  water ;  it  will  not  dissolve  all  the 
powder,  but  replace  the  water  used  until  powder  is 
completely  dissolved,  when  you  will  have  to  put 
more  boradc  add  in.  To  the  solution  you  pour  out 
of  the  bottle  to  be  used  add  a  little  hot  water,  to 
make  it  comfortably  warm ;  don't  uae  it  too  hot.  I 
do  not  believe  there  ia  any  harm  at  all  in  it.  When 
ayringing  your  eara,  you  had  better  sit  down  to  da 
it,  aa  you  will  almost  certainly  feel  giddy.  Syringe 
them  gently,  and  not  in  a  violent  manner.  Procure 
an  injection  bottle,  with  a  stout  point  or  end,  to 
fill  the  outer  canal  of  your  ear.  After  syringing, 
use  cotton-wool  plugs  in  your  ears,  to  protect  them 
from  cold.  Alltfab. 

[76141.]-^Deafhess.  — The  pik>-earpine  treat- 
ment woud  suit  a  ease  of  catarrhal  deafness ;  but 
it  is  nothing  you  can  do  for  yourself.  Syringing,  as 
reoommen&d  on  p.  426,  will  do  you  no  good ;  nor 
do  I  think  you  have  had  any  discharge  from  the 
ear.  Ton  might  buy  a  oatheter  with  doable  bellows, 
and  get  a  aurgeon  to  ahowyon  how  to  uae  it.  Thia 
with  inhalation  of  iodine,  of  which  I  would  asoa 
you  a  pcescriptton,  would  do  good.    This  kn 
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treatment  won't  do  any  marked  good.  It  win 
zalieve  the  malady^  and  perhApt  proTent  it  gettisg 
wone  aa  time  goea  on.  Again,  it  might  nerer  get 
wone  II  no  treatment  were  adopted.  The  nerve- 
weaknem  ahonld  be  fonght  by  outdoor  ezeroiae, 
and,  aboTe  ereiything,  by  neT»;  allowing  anything 
to  wonr  yon.  If  you  begin  to  deipair,  yon  wHl  do 
BO  gooa.  If  yon  oannot  improTe  it,  remember  that 
yon  haye  done  what  you  oaa,  and  reat  content. 
Wonying  aboat  it  will  nerer  do  any  good-^liitening 
here  ana  there  at  ereiy  ohanoe  to  see  if  yon  are 
hearing  better  will  do  no  good.  Further,  wnateTsr 
improTement  be  made,  the  people  with  whom  jou 
daiky  aaKKsiate  will  aoaroely  notice  it.  nor  will  yon 
yonraell.  But  let  the  same  progreai  oe  made  awar 
from  home,  and  when  you  rmum  everyone  will 
congratulate  you  on  hearing  so  much  better,  and 
jrou  will  beg  them  not  to  about  at  you.  Finaliv.  if 
you  haTO  one  ear  teryiceable,  why  trouDieP 
Thonaanda  of  people  are  deaf  in  one  ear,  and  get 
along  perfectly  well.  Aboakttx. 

[76163.]— DlatiUed  Water. -It  ia  certainly 
pomble  for  a  good  mechanic  to  fit  the  neoeaaary 
apparatus  for  this  in  hia  house ;  but  it  is  somewhat 
atnuDge  for  him  to  require  distilled  water  for 
domestic  purposes,  and  I  think  he  will  find  some 
difficulty  m  produdnjs  it  in  any  great  quantitjr.  I 
use  it  for  photographic  purposes,  and  produce  it  as 
foUowa: — Fit  a  tin  can,  such  aa  is  used  to  hold 
paraffin  oil,  with  a  well-ntting  cork,  or,  better  still, 
a  perforated  rubber  stopper ;  into  this  fit  a  anffi- 
dent  lenffth  of  brass  tuVnng  to  extend  from  the 
fireplace  to  a  couYenient  spot  for  condensing  and 
collecting;  lead  this  tubing,  which  should  slope 
downwards,  through  the  sides  of  another  tin  Tesael, 
into  which  it  is  properly  soldered,  which  may  be 
atood  on  a  chair,  and  must  be  filled  with  cold  water 
and  renewed  at  interyals  as  it  grows  hot,  and 
finally  ooUect  the  water  as  it  escapes  from  the  tube. 
With  such  an  apparatus  as  I  hkwe  described  you 
may  get  with  a  moderate  fire  (for  the  process  must 
not  be  hurried)  about  a  pint  of  water  in  half  an 
hoar.  A;  E.  B. 

[76157.]— Barley  Bread.— Althouffh  wheat  is 
the  most  nutritious  corn,  yet  its  dif^irence  from 
other  kinds  is'  only  one  of  degree.  The  heaTiness 
of  most  breadstuffa  arises  from  the  deficiency  of 
gluten,  which  preyents  the  gases  generated  br  fer- 
mentation from  escaping^  and  thus  causae  the  aough 
to  rise.  This  deficiency  is,  on  the  ContLoent,  com- 
pensated l^  the  addition  of  animal  gluten  or 
gelatine,  and  with  this  addition,  it  seems,  yery 
palatable  forms  of  bread  can  be  produced. 

A.  £.  B. 

[76166.]— Ueteoroloffy  and  Hiarh  Wlnda.— 
The  man  who  could  answer  "Ql&tton's"  query 
aatisfactorily  would  need  to  haye  talents  of  no 
mean  order.  The  reports  in  the  daily  papers  issued 
by  the  Meteorologioal  authorities,  I  suppose,  are 
the  beat  .answer  obtainable  to  his  query,  and  their 
explanation  of  hiffh  S.W.  winds  oyer  England  ia 

Sinerally  the  pasmig  of  cyclonic  centres  oyer  the 
orth  of  Scotland  or  the  Shetiands.      A.  E.  B. 

[76169.]— Bleacliinff.— There  is  no  meana  of 
bleaching  out  lampblack  or  blacklead  stains,  for 
what  would  destroy  them  would  also  destroy  the 
labrio.  If  the  marka  cannot  be  blown  or  lightly 
bmshed  off,  there  ia  no  other  remedy  than  waahing. 

A.  E.  B. 

[76179.1— Differ ential  Oalonlua.  — Aa 
**  B.  a.  M.*'  pointa  out,  the  3  t»  j;*  in  the  work- 


ia  wrong,  for  2  4;  «  f,  and  6  x  (|)>  -  6  x  ^  -  1^ 

a  20st.  S^lb..  which  ia  a  yery  unlikely  result  for 
practical  application.  J.  S.  C. 

[761790-Biirerential  Calculus.-"  H.  G.  M." 
is  right.  Mr.  Proctor  must  obrioutly  haye  written 
3  m  *\  by  a  slip  of  his  pen,  for  3  m  z*,  and  haye 
finished  the  equation  without  peroeiring  the  mis- 


take.   For,  if 


y  «  m  «»  (1  —  ar) 


Btfferentiatiag  with  rsspect  to  jr,  we  get,  for  the 
differential  coefficient : 

8»i2^  —  4m2». 

And  equating  to  aero,  we  haye : 

Hence,  diyiding  both  sides  by  4  m  :c*, 

3m  g* 

'■4wj:""*» 

as  correctly  made  by  "  H.  Q.  H."— and  not  |.  But 
<*  H.  a.  M."  is  wronff  in  thinking  that  the  rectifica- 
tion of  this  error  would  bring  out  a  more  aatiaf  actory 
answer.  If  he  will  look  at  the  ezami^  again  (the 
last  on  p.  368),  he  Will  see  that  the  requisite  weiriit 
ef  the  oarsman  is  6  x  (2  x)*  atone ;  oonsequenuy, 
ainoex  -  |,  the  required  weight  comes  out  20(it.  3ilb. 
How  "H.  G.  M.**^ makes  it  only  9st.  £^lb.  I  oannot 
teagine.  T.  S.  6. 


[76180.]— ▲ootunulaton.  — Goat  with  good 
copal  yarniah,  or  haye  them  well  lacquered ;  but  as 
both  yarniah  and  lacquer  are  good  inaulators,  be 
careful  not  to  put  any  on  actual  contact  suf aoea. 

Brighton.  T.  C.  Smith. 

[76180.]— ▲ooumulmtora.— Nothing  can  be  put 
on  the  brass  which  shall  preyent  them  corrodmg, 
and  which  will  not,  at  theaame  time,  interfere  wiSi 
the  conducting  propertiea.  Why  not  use  the  proper 
"  white  metaP'  fittings,  which,  being  composed  of 
a  kind  of  pewter,  are  much  leas  affected  by  dilute 
sulphuric  add  ?  S.  Bonoirs. 

[7618U— Bleotrio  Iiiffhtinff.— To  Ms.  Bot- 
Toms.— The  fumes  giyen  off  by  accumulators  when 
charging  consist  of  hydrogen,  and  are  not  injurious. 
If  in  a  fairiy  well  yentilated  cellar,  no  harm  could 
accrue.  The  aolution  would  not  neeae  in  an  out- 
house, but  the  cells  do  not  work  so  well  when  yeiy 
cold.  The  dynamo  you  describe  should  siye  1  or  2 
amperes  at  30  yolts  pressure.  S.  Boitokb. 

[76184.]  ~  Borlnff  and  Taminy  Bnffine 
Oyllndera.— Being  yery  much  interested  in  the 
working  of  a  small  shop.  I  shall  be  yery  pleased  to 
see  what  our  ezperiencea  readers  haye  to  say  about 
borinff  and  turning  cylinders  at  the  same  time,  and 
wo^ld  suggest  that  a  boring-bar  be  used,  with  a 
screw  alone  the  side  of  it,  let  into  the  bar  dear  of 
the  tool-holder,  and  run  in  between  centres,  or  in 
journals.  An  old  lathe-head  and  tail-stock  would 
be  the  yny  thing  for  this  lob,  if  you  could  get 
them  (I  think  you  could  make  some  cheap  enough 
for  a  job  like  this),  and  bolt  them  down  on  to  a  flat 
plate  of  metal,  similar  to  a  planer  table;  or,  if 
planer  be  not  in  use  for  a  bit,  oolt  down  on  it.  I 
think  this  arrangement  would  make  a  capital 
OTlinder  borer  for  small  diop.  In  the  first  place, 
it  is  dose  to  fioor.  and  yery  steady ;  seconoly,  it 
does  not  take  up  the  yaluable  time  of  a  16in.  or 
18in.  centre- lathe,  which,  in  a  small  shop,  is  of 
some  account.  For  fadng  and  turning  fiangea  of 
cylinder,  it  ia  eaay  to  haye  a  looae  reat  to  bolt  on  to 
the  bar,  and  be  adf-aoting  aa  well.  A  bar  of  thia 
sort  would  faoe  pipes,  or  anything  dae  that  had  a 
hole  in  it  large  enough  for  bar.  I  haye  not  gtyen 
minute  partienlara  df  bar,  because  I  do  not  like  to 
encroach  too  much  on  ue  yaluable  space  of  our 
**E.M.,"  but  if  A.  F.  Shakespear  wonld  like  it,  I 
will  send  sketch  of  bar  and  rest. 

J.  T.  BLi.CKsrT. 

[76187.] ->8xUphurio  Aoid  Kannfkcture.— 
The  constitution  of  the  ''chamber  crystals"  is  re- 
garded differently  by  different  diemists.  Some 
giye  it  as  NsO«,  SO4,  SO, ;   others  regard  it   aa 

j  SO,(NO0 ) 

\0  > .    But,  according  to  the  best  authori- 

I  SO,(NO^  ) 

tiea,  the  composition  of  these  (alao  called  De  la 
Preyostaye*s  crystals)  yaries,  according  to  whether 
water  is  present  or  aMent  during  their  formation.  If 
a  small  quantity  'of  aqueous  yapour  is  present,  a 
body  of  intermediate  composition  results,  haying  the 

formula  of  SOi  |  ^q  ;  or,  aaothera  prefer  writing 
it  f    ^1 SO4.  S.  BonoKB. 


really  happena  inside  the  chambera  is  doubtful,  and 
is  dependent  on  the  proportions  in  wliiob  tiie  sub- 
stances are  introduced  mto  the  chambers.  It  is, 
howeyer,  to  be  noted  that  if  SOs,  ^^a,  and  a 
limited  supply  of  steam  be  passed  into  a  flask,  we 
get 

(L)    2S0,  -F  NjO^  +  O  +  H,0  -  280,<^^^ 

Le.,  nitrosyl-Bulpburic  add,  whidi,  with  further 
supply  of  steam,  giyes 

(u.)  SOa<^Q^^  +  H,0  -  SO,<g|-|-NO.OH 

the  latter  decomposing  into  HNO,  and  NO.  The 
oxidation 

SO,  +  HNO,  •  HSO, .  NO, 

does  take  place  under  certain  conditions — ^yiz., 
when  50s  is  passed  into  strongly  cooled  anhydrous 
HNO,.  Bat  as  these  conditions  do  not  hold  in 
the  manufacture  of  H^SO^,  your  supposition  is  not 
correct.    The  formula  giyen  by  '* Sexton" — ^yia., 

^  { 18; !  O !  NO  (•o^y^d*  o*  HSO,NO,) 

is  certainly  not  correct  for  the  **  crystals  of  the 
chamber,"  though  the  anhydride  may  be  formed 
some  time  during  the  process,  for  we  know  that 
the  chamber- add  crystals,  when  heated  beyond 
their  fusion  point — yiz.,  73°  C,  break  up  into 
H:^04,  NsOg,  and  the  anhydride  in  question. 

Iota  Dash. 

[76192.1— Phonograph.— The  ribs  on  the  wax 
are  probably  due  to  the  edge  of  the  tuming-teol 
being  at  a  dight  angle  to  the  axis  of  the  main  shaft. 
It  should,  of  course,  be  perfeoUy  pualld  to  that 
The  stylus  can  be  fixed  to  tne  fenotype  j^te 


by  shdlao  dfasolyed  in  mettylated  spirit  Tbaia- 
dentationa  made  on  the  wax  are  yery  alight,  aaay 
of  them  not  bdng  yidble' with  the  naked  eycb  Tbi 
oauaea  of  indistinct  pronnndataon  ars  asvmL 
First,  the  grooye  made  oy  the  recording  atylas  mtj 
be  too  narrow,  ao  that  the  repeating  aljlus  tala 
affalnst  the  ndea  of  the  grooye,  thua  damping  msay 
oxtheyibrationa.  The  ontting-edge  of  thereoora- 
ing  atylns,  in  this  caae,  muat  be  made  alightiy  widv, 
or  the  knob  on  the  repeating  atyluaamalier.  Secoad, 
the  reprodudn^atylus  may  not  be  saffidaaflT 
polished  where  it  niakes  contact  with  the  wax.  A 
poweiful  lena  ahould  be  uaed  to  examine  this  atylvL 
aa  anyroughneaa  will  scratch  ttie  wax  instasd  oc 
riding  oyer  the  little  deyations.        W.  QnxxR. 

[76193.1— Alcohol.— To  Hb.  Bottovs.— m« 
absolute  alcohol  is  mixed  with  water,  real  dismieil 
combination,  accompanied  by  heat,  and  coatne- 
tion  in  yolnme  (which  ia  to  a  certain  extent  da- 
guised  by  the  expandon  due  to  the  riae  in  tempos- 
ture)  takea  place.  Thua  equal  yolumea  of  deohol, 
sp.g.  0*825  and  water,  at  a  temperature  of  60"  Falff|. 
when  suddenly  mixed,  rise  in  temperature  toTlf 
Fahr.,  while  a  contraction  of  nearly  4  per  oat 
takes  place.  Equal  yolumee  of  proof  spirit,  ap.g. 
0  920,  and  water,  at  60"  Fahr.,  giye  riae  to  a  tem- 
perature of  60"  Fahr.,  the  contraction  being,  attiis 
same  time,  a  littie  oyer  2  per  cent.  Ton  wiU  ilad  a 
yexy  full  account  of  thia  matter,  with  tables  of  vn- 
traction,  specific  grarities,  &c.,  of  the  reaoUiBff 
mixture  inHuspratt's  *'  Chemistry  in  the  Arts  aaa 


Manufactnrea.' 


S*  BoTTon. 


[76193.] -Alcohol.— When  alcohol  ia  added  to 
water  there  oooura  a  diminution  of  yolnme«  aooom- 
panied  by  riae  lOf  temperature.  The  maximaia 
contraction  of  yolume  ia  reached  when  46  paits»  by 
weight,  of  alcohol  (CAO)  and  64  pasts,  ly 
wdght,  of  water  (H^O)  are  mixed.  These  wsl^ 
correspond  to  the  formula  0^*0  +  SHaOjjaa  if  a 
definite  chemical  hydrate  were  formed.  The  as- 
nlanation  of  such  oaaea  of  aolution  (P)  ia  mai 
difficult ;  in  fact,  the  whole  question  of  aolution  ii 
now  being  considered  by  our  moat  adyaaesd 
adentiats.  When  proof  apirit  (49  p.c.  by  wdghtd 
real  CAO)  ia  formed  by  the  addition  of  ths 
neceasary  amount  of  water,  the  oondiliona  foe 
ma^rtmiim  contractiou  aTc  uoarly  readied.  A!t« 
that  there  would  be  but  small  contzaotion  whso 
(say)  equal  parts  of  water  and  proof  apirit  wst 
added.  I  don't  know  of  any  rule  for  auen  a  cako- 
lation  aa  suff gested  by  your  question :  Why  notfaj 
by.an  actum  experiment?  Aad  I  the  proof  apizd 
I  could  soon  find  out,  and  am  willing  to  try  tbs 
experiment,  if  yon  forward  aome  prooxapirit  to  aa 

loxa  lUaK. 

[76197.]— Electric  I<iffht  —A  small  SiamsBi 
dynamo,  with  laminated  armature,  ooating  £3,  aad 
taking  iH.P.  to  driye,  would  auit  joa.  Coat  d 
three  lampa,  16s. ;  cost  of  dynamo  to  light  thzss 
lampa,  £6;  power  required,  iHP. ;  price  d 
Bailey  water- motor,  £10  to  £12.       S.  BoTXon. 

[76198.]— Bunaen  ▼.  Danlell  Batterief.— if 
recently  aa  p.  366  of  thia  ydume  I  gare  lull  £ieo* 
tiona  for  making  the  battery  that  I  oonridiir  ths 
best  adapted  for  plating  on  a  small  acale ;  bottf 
you  do  gildine  onfy  you  will  find  the  Bunaen  man 
satiafactory.  It  is  much  earner  to  get  a  good  ooloir 
(whidi  ia  all-important  with  gOt  work)  withfha 
higher  E.M.F.  of  the  Bunaen  than  with  the  BaniaQ. 

Brighton.  T.  C.  Skhk. 

[76198.1— Bunaen  V.  Daniell  BattarlM.— Ths 
Bunsenwill  do  for  gilding;  it  is  cleaner  tfiaa ths 
Baniell  with  reapect  to  ttie  sine,  but  the  taoM 


?lyen  off  tem  the  nitric  add  are  rather 
he  Baniell  ia  a  yery  good  cell,  and  weU  adaptsd 
for  silyer-plating  or  gilding ;  but  the  sine  gi*a^«y 
dirty  after  a  good  day'a  work.  Both  require  (aftor 
each  day'a  work)  to  oe  taken  down,  smc  deaaed, 
reamalgamated.  if  neceaaary,  and  the  cell  whiA 
contained  it  to  be  filled  with  water,  the  add  hadag 
been  poured  into  a  jug  for  uae  next  time.  Tb» 
usual  form  of  a  Daniell  cell  is  sine  rod,  or  oylindsr, 
in  porous  cell,  with  dilute  sulphuric  add,  water  10, 
add  two  parts.  The  outer  cell  containa  a  ooppc 
cylinder  with  iaturated  aolution  of  aulphata  of 
copper,  fed  by  meana  of  crystals  of  same|  ccm- 
tamed  on  a  shdf  or  in  a  pocket  perforated,  nvetsd 
to  copper  cylinder. 

S.  BoBZBT  Bomnrr,  Eleotroplater,  so. 

[76199.]— Battery  OeUa.— Gtye  the  Indde  of 
jar  one  or  two  coata  of  good  hard  copal  yamish ; 
or  make  it  thoroughly  hot  and  soak  with  parafin 
wax.  As  battery  jars,  or  at  least  jan  tiiat  answtf 
yery  well,  are  ao  cheap,  it  ia  hardly  worth  while  to 
go  to  any  expense  witti  the  one  you  haye,  eapeciagy 
if  you  only  want  one.  I  haye  no  experienee  iiith 
paper  cells ;  but  should  think  that  fl  thorow^ 
£aked,  while  hot,  with  paraffin  wax  ti»3f  wwjd  he 
watoprtMif;  or  you  might  try  yamishin^  mth  the 
indde  and  outsiae.  \^ 

Brighton.  T.  C^  Smm. 

[76200.]  —  AootunnlatorB.  ~  Youiar  odis  wffl 
probably  naye  a  cajpadty  of  10  amptoehDontt.  The 
yoltage  of  each  cell  la,  of  oourse,  about :  two  ywta 
Fordiarging,  eadi  cdl  must  haye  2*4e  ydla.  V 
coupled  in  paralld,  all  the  odla  can    lie  ohiifH 


Jax,  By  1892. 
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fkom  a  toinoe  hairing  thii  E.H.F. ;  hat  if  in  seriea, 
the  B.M.Fj  moat  be  aa  many  times  2*5  Tolte  as  jou. 
have  oells  in  series.  A  onrrent  of  from  two  to  lonr 
amptoes  will  be  soffident  if  the  oells  are  in  series; 
bat  if  in  narallel.  most  be  multiplied  by  the  number 
of  cells  in  parallel.  Two  qoart  Buosens  would 
charge  them  in  parallel,  but  not  tn  series.  As  you 
do  not  stale  the  Tolfcage  of  youz  lOcp.  laaip,  I  cen- 
not  spedfy  the  number  of  oells  required.  Allow 
one  cell  for  eyery  two  Tolts  marked  on  your  lamp. 

8.  jBottokx. 

[76201.1—To  Xr.  Bottone.— The  ease  itself 
bemg  in  contact  with  one  pole  of  the  batteiy 
thiou^  the  right- hand  bindiog-sorew  and  the  point 
1,  the  Aonr-huid  completes  the  circuit  on  amvbiff 
at  point  2,  which  is  adjustable  at  any  position,  ana 
which  oonaists  ▼irtnally  of  a  fine  Insalated  wire, 
tenunatiog  in  a  light  springy -hooked  tip,  suf- 
ficiently firm  to  make  contact,  but  not  stiff  enough 
to  stop  the  watch.  S.  BonoNX. 


r76^.]>-Orowtli  after  Death.— This  is  an 
old  and  weU-autbenticated  fact  I  attribute  the 
sodden  and  rapid  increase  of  hair  and  nails  to  an 
ezoessiTe  secretion  of  phosphoric  acid  in  persons  ef 
pennlfar  oonstitution.  Eo8. 

[76204.]~Sleotrio  Lamp  for  Bioyole.— A 
SBiall  drum  armature  shunt- wound  dynamo,  with 
a  couple  of  oeUs  of  Oathcart*s  accumulators,  answer 
perfectly.  8.  Borioicx.' 

[76210.]— Toralon  Balance.— The  faDasy  lies 
m^< Student's ''  aenimption  that  "three  times  as 
much  force  must  be  required  to  defieot  the  needle 
through  90*  as  is  required  to  defleot^it  through  80"." 
Bemember  the  torsion  on  the  wire  is  directly  pro- 
portional to  the  force  which  it  balances,  and  may 
denote  that  force ;  but  since  the  earth's  field  does 
not  change  in  direction,  the  couple  act^g  on  the 
needle  is  proportional  to  the  sine  of  the  angle  of 
defiection  from  the  meridian,  and  not  to  the  angle 

Iota  Dash. 


r76214.]— Dynamo  and  Kotor.— ScTenty-flye 
Tolts  nine  amperes  are  ei^ual  to  675  watts.  Allow- 
ing for  loss  in  transmissioD,  and  for  couTenion  of 
onergy  in  the  motor,  you  might  expect  to  get  |H.P. 
If  you  wind  the  armature  of  your  motor  with  6Ib. 
of  Xo.  17d.o.o.,  and  the  field  magnets  with  101b. 
Xo.  14,  ooupled  in  series,  you  will  get  good  results. 

Ended,  of  course,   that  you   have  R^>od,  large 
is,  so  as  not  to  waste  current.       8.  Borroini. 

[76216.]— aaa-Bnvine.— There  is  no  method  so 
limnle  and  reliable  as  the  heated  tube  as  now  used 
with  aU  the  best  engines.  Electricity  (espedaUy  if 
generated  by  batteries)  is  Tery  troublesome  and 
oable  to  fail  when  it  is  most  wanted. 

Brighton.  T.  C.  Smith. 

[76216.]— Ohta-Bnglne.— In  earlier  days  of  gas- 
SDgiae  construction  this  was  tried ;  but,  my  in- 
formant says,  without  results  that  were  considered 
satisfactory.  But  suppose  a  satisfactory  worldog 
of  an  engine  should  be  got  by  firing  by  eieetrioify, 
where  would  the  advantage  be,  putting  aside  the 
extra  cost,  for  it  is  certain  that  gas  womd  hare  to 
be  mxxdi  more  costly  than  at  present  to  advocate 
the  use  of  electricity  for  firixig  in  place  of  the 
umitxon  tube,  such  as  used  in  Crossley's  engines  ? 
Tbeae  are  heated  by  a  small  atmospheric  burner. 
»ie  consumption  of  gas  in  a  2H.P.  engine,  I  should 
think,  would  cost  about  3d.  per  day  of  ten  hours  at 
the  outside.  8.  Bobbbi  Bonnxt. 
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Tkt  mumh«r»  md  HO**  o/  fumes  tohick  remain 

'wo^  /or  Jive  teteks  are  tjuertai  »fi  thit  liet^  andif  HOI 
wannoered  are  repealed  /cur  week*  a/terwarde.  We  truet 
citrreadera  tcOl  look  over  the  lUl,  and  send  tvhtt  tn/ormattom 
Aiy  tem/or  the  benefit  o/AtSir/Mow  eontribuiore. 
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QUERIES. 


^^  ^onghs,  y-ahaped  contriTanees,  to  be  placed 
QB  Uie  front  of  engtoes  of  fast  express  trains,  axe 
"•latest  scheme  to  get  more  speed,  bj  overoomiog 
B>«ch  of  the  natural  resistance  of  the  air  to  the 
"ont  of  the  locomoti7e.  The  plough  extends  from 
*  Mw  mches  aboTe  the  track  to  the  top  of  the 
;™***««k,  the  sharp  edge  of  course  m  front, 
oftorelling  fog"  is  a  common  expression  among 
nuifotd  iDOD,  but  ploughing  wiod  is  a  a-w  thing 
*n  riOroal  agrxulture. 


♦  ss 

[76tl8.]-Wittdin|r  Xotor  for  Boat.-WiU  Kr. 
Bottone  or  others  kindly  tell  me  the  rise  and  onaatitx  of 
wire  to  wind  upon  the  armatore  and  ilelda  of  the  foUow- 
ing  motor,  to  be  worked  hj  four  plonging  ohromie>acid 
batteries  m  16ft  boat?  Laminated  H  armatore  Sin. 
diam.  and  8in.  long,  with  channel  for  wire  ll  long  bf 
I  deep ;  two  round  estt*4ron  Ilelda  l|  dlam.  by  Sj^long ;  to 
he  series-wound.  Can  yon  soggest  any  modllloatlons  of 
above  to  improve  the  effleieaeyt  About  what  power 
would  above  oonditions  develop  I  It  is  proposed  to  pear 
down  in  speed  from  motor  to  propeller  ahaft.  Folldueo- 
tkms  wm  greatly  oblige.— B.  K.  W. 

[7e8l7.]-Ziaminated  H  Armature.— Will  Hr. 
Bottone  or  others  pleaae  tell  me  If  thin  plates  of  malleable 
iron  would  make  a  good  H  armature  for  eleetro-motor  T 
They  eaa  be  east  with  a  thin  boss  upon  one  side  of  eadi 
toietthesepuation.  If  they  would  answer,  pleaae  atate 
what  thidmeaa  the  plates  mignt  be,  and  how  much  tpaoe 
between  eaeh  plate  for  an  armatore  Sin.  diam.  t— B. 

rraiiai— Briatol  8teamBhipn.-Oui  anyone  give 
information  aboot  the  large  ateamahips  built  at  Bxistol 
aome  flf^  years  ago.  The  Ifarst  was  the  Great  Westem, 
and  I  have  a  vague  idea  there  was  a  aeeond  built  of  iron, 
laigerthan  the  Great  Western,  sad  fitted  with  a  aerew 
prf^eller.  I  oaanot  recollect  her  name,  and  mvimprea- 
sion  is  that  ahe  eame  to  srfof  in  going  down  the  Avon 
Also,  what  vessel  waa  it  that  ran  aground  in  Bantrv  Bay  t 
I  think  Cut.  Hoskina  was  the  ooBuaaader  of  one  of  them. 
—ILWroT 

[78219.]— Oil  Stove  Oookarr-— Having  bou^t  an 
oir  stove  which  faila  in  one  partionlar,  can  any  reader 
asaiatme  T  Hie  stove  cooks  capitally,  hot  will  not  bake 
bread,  for  which  vorpoes  it  waa  obtamed.  Loavsa  In  the 
ordinary  tina  are  bomt  on  top  and  white  underneath,  not 
riatag  at  all,  aa  they  cannot  riw  when  the  top  ia  oaoe 
hard.  In  an  ordinal  Lancaahire  oven  the  baking  pro- 
ceeds fkom  the  bottom  of  the  bread,  thos  permitting  ft  to 
rise.  •  Oakes  placed  on  the  ovea  shelf  are  omilarly  under- 
done, so  that  the  loaf  tin  is  not  to  bUme.  The  lamps  are 
at  m  side,  and  the  heat  ia  greateat  at  the  sidea  and  top. 
TbM  kitchen  oven  in  my  hooae  has  the  very  aame  def  eoL 
It  ia  a  dose  range.  The  flie  goes  over  the  top,  bat  does  not 
droolste  so  aa  to  beat  the  bottom  of  the  oven.  Ipreanme 
it  is  an  old  design.  The  sieve  waa  then  got,  as  we  prefer 
home  baked  bread.— DaasT  Castls. 

[78310.}—  Sleotro-Kotor.-I  have  lOA  watti  ftam  a 
battery,  and  wish  to  run  a  motor  at  1,000  revolntiona  per 
minute.  I  intend  to  nae  only  one  magnet,  the  two  ex- 
tremitiea  connected  to  pole^ieoes,  between  which  runs 
the  armature.  Pleaae  give  length  and  diameter  of  macaet 
bar,  and  alao  aiae  ox  armature,  with  wire  for  eaoi.— 
GaaTsroii. 

[78331.1— Spritaail  verntia  Oaff  and  Boom.— 
I  am  fittings  oot  for  ooaat  craiaing  ,aaOft.  threequarter- 
deeksr  boat,  late  a  ahip*a  lifeboat.  I  propose  to  rig  her 
with  a  sprit  mafaaail  and  amall  miaaen,  aa  I  aball  gener^ 
ally  oruiM  alone  or  short-handed.  I  have  alwavs  been 
used  to  cotter-rigged  ciaft,  and  have  never  sailed  with  a 
apritsail.  but  I  am  atrook  with  the  apparent  easy  handling 
of  a  craft  ao  rigsed.  Boatmen  in  the  lower  Thames  whom 
I  have  eonaolted  are  about  equally  dirided  for  and  agamat 
the  apritaaiL  but  nearly  all  aay  it  Is  dangeroua  in  rough 
water.  Will  aome  practical  reader  give  me  in  a  few  words 
the  case  pro  and  con.  I  — D.  BLAccscair. 

[7833S.}-Haiid-i:fever  Trloyole—In  the  "B.M.** 
of  Sept.  18th,  lb88  (page  67,  letter  80849),  I  see  a  ICr. 
L.  W.  WilUa  apeaka  of  a  hand  levez'-trieyole  fitted  op  aa 
a  small  bath  shair  with  one  lever  only,  which  does  bbth 
the  steering  and  propelling.  I  am  greatly  in  need  of  auoh 
a  vehicle,  and  ahould  be  mooh  oblimd:if  ICr.  Willis  would 
kindly  give  ^e  sketch  promised.— I).  B.  K. 

[76388.]  —  Terrestrial  Orbital  rVelooity.  - 
Should  not  the  following  method  yield  the  ooneot  orbital 
velod^  of  the  earth  t  L4>ok  up  in  Kauiieal  Almanae  for 
the  day  in  queatiou  the  variation  per  hour  in  the  aun'a 
R.A.,  multiply  by  16  to  get  ita  aroual  value,  and  then  taking 
fttmi  the  aame  aouroe  the  aemi-  duunetar  of  tae  sun  for  that 
day  in  angular  measurement  (of  which  the  value  in  milea 
ia  known),  to  compute  the  orbital  velooity  of  the  earth 
per  hour  m  mUes  ia  to  the  semi-diamettr  of  the  aun  in 
miles  aa  'the  aun'a  variation  in  B.  A.  per  hour  in  aic  ia  to 
the  angular  measurement  of  the  ann*e  aemi-diameter  for 
the  day  in  qnestion.  Having  arrived  at  this,  what  ia  the 
method  of  detennining  the  velooity  of  approach  or  reces« 
sion  of  the  earth  per  hour  to  or  from  any  star  t— J.  M.  B. 

[76334.] -GKearinar**^Could  any  reader  inform  me  of 
a  book  on  gears  and  motions  of  every  kind  ;  a  present  day 
work  I  should  prefer  t  -  Hoasi. 

[76396.]—  Omcible.  —  Could  any  of  your  readers 
oblige  by  givmg  information  regarding  the  way  of 
separating  gold  from  silver  T  I  have  two  pieces  of  gold 
from  two  pots  Just  melted  in  both  oases— the  silvsr  or 
leadis  mixed  up  with  it  (3an  it  be  separated  by  re- 
melting  with  salt  or  anything  with  it  t  Also  would  be 
mudi  obliged  for  address  of  sssayeis,  or  buyen  of  old 
pots,  paint  bomt  off  containing  gold,  fto.— Cbuoiblb. 

[76338.1  -Induntion  OolL—Ths  writer  would  bemueh 
obliged  for  pattieolars  of  a  good  modem  induction  ooil 
to  give  about  a  6in.  or  7ia.  spark.  That  mentioned  by 
ICr.  Emeat  Baogh  in  Hbobamio  of  Oct.  11th,  1886,  would 
be  about  right.  Ia  there  any  advantage  In  the  Fyke  and 
Barnett  method  of  construction  T  Having  mads  various 
coils,  I  know  from  experience  that  the  construction  of  a 
coil  of  thia  aiae  ia  not  to  be  lightly  undertaken,  and  ao 
am  anxiooa  to  get  the  beat  de«tgna  before  atarting.  Ia 
there  a  good  book  on  coils  f— T.  B. 

[78837.] -Ooil  Boiler.— Oaa  anv  reader  answer  the 
following  qoestions  for  the  benefit  of  some  working 
mechanics  f  viz. :— We  are  working  a  single  flue 
Lancaahire  boiler,  19ft.  by  6ft  8in.,  at  801b.,  and  uaing 
beat  hard  coal,  and  firing  every  30  minutes,  consuming 
fiOowt.  per  34  houra,  which  we  are  obliged  to  do  to  drive 
an  engme  indicating  80H  P.  We  know  ohr  boUer  ia  too 
small.  What  aize  ouffht  we  to  get  and  what  Idnd  and 
quantity  of  ooal  ahould  we  be  able  to  uae  witii  a  proper 
aise  boiler  f-H.G.L  8. 

[76328.]— Cataract.- Cau  any  reader  speak  (either 
from  personal  experience,  ot  frum  that  of  some  intimate 


f  risnd  or  rsbftioa)  as  to  the  aDsged  ability  in  soBsei  if  not 
ail,  OS  nee  of  homcsopsthy  toenre  cataract  f  Hasitadisaee 
of  caring  genuine  cataract,  or  would  ihn  time,  trouble, 
end  espeose  of  tryiaarsosktreatmsnt  be  wasted!  Imaka 
this  inquiry  on  bsoau  of  a  dear  frisnd  In  whom  an  oculist 
has  disgaosed  cataraat  of  both  eyes,  sad  f^om  whom  it 
has  been  deemed  best  to  withhold  Mm  true  state  of  affaire 
for  the  prsaent.— Gtp. 

[76339.]- Violin  Bally.- 1  am  making  a  violin  ia 
accordance  with  the  insteuotions  given  by  Mr.  Pickering 
in  the  "  B.  IC."  I  am,  however,  in  doubt  as  to  the  Und  of 
wood  for  the  belly,  called  Swiss  pine.  Is  this  wood  red  or 
whits  deal,  aadii  it  the  same  mid  aa  spruce  fir  t  How 
esa  I  diatfiignleh  it  from  other  kinds  of  dsalt—O.  K. 

.— Bound  Hay  Staok.— How  caa  I  find  the 
yards  in  a  round  hay  stack  91yds.  round  by  8yds. 
hirik  on  ths  outside  (from  the  bottom  of  the  thalchmg, 
not  to  the  top  point)  la  the  centre  f  How  caa  I  measure 
a  round  stack  ef  any  dimenaloasT  Should  like  leplj 
by  aimnle role,  not  bevond  decimals  I  mean.  Isthersaajr 
Rensnl  rule  by  whion  deelem  buy  aad  sell  round  stacks 
for  trussing;  not  bought  by  wdght,  but  by  messore- 
mentt   Good  trasses  could  only  be  obtained  by  once 


[76380.] 
eonic  yard 


going  throogh  the  stack ;  then  what  about  ths  outside 
rounded  pieess.— Xx-Miulaxo. 

[763SL]-To  V.B.A.8.— wm  yon  kindly  explain  the 
mesaing  of  the  words:  "Ths  hortsontsl  foroe  ii  given  in 
aa.S.  msssors."  Sse  p.  96  of  "Oompanioa  to  the 
Observatory."— O. 

[76383.1-Eand-BeU  Caatlnr.-Ia  *'  E.1C..>'  Feb. 
90, 1801,  '*  R.  T."  says :— **  Use  good  moulding  sand,  and 
run  metal  hot.*'    What  la  the  mixture  t— H.  B.  a 

[78388.]— Organ.— Oonld  any  reader  inform  me  how 
the  air  la  sdmittsd  to  the  8fL  reieda  of  an  American  organ 
to  form  the  celeste  without  having  to  sharpen  one  set  mm 
in  the  old  way  and  flatten  the  other  T  Also  ahould  two 
sets  be  used  in  the  aame  way  to  form  cdeate  T— Joissa. 

[76384.]— Thormopila.— To  If  a.  Borrova.  —  With 
reference  to  the  thermopile  with  No.  16  wires  mentioned 
la  Tsur  book,  I  twisted  and  soldered  a  pair  oflfe.  Swfaos, 
ana  heated  the  junction  at  the  top  of  a  Duplex  lamp- 
chimney,  but  I  only  obtain  half  an  ampdre  on  the  shmrt 
eirouit.  I  csleulated  that  I  ahould  obtain  two  ampireSt 
since  the  No.  8  wires  were  six  timee  aa  thick  as  No.  16, 
which,  ss  yon  say.  give  one-third  of  an  ampdre.  Kindly 
•ay  where  the  fault  lies.    Hy  pair  is  Ilia.  long.  -  Taxsno- 

PILS. 

[76385.]— Breakingr  Wel«ht  of  Spar.- Suppose  a 
round  beam  or  apar- pitch  pine— be  aupported  hoiison- 
tally  by  a  tope  at  one  end,  and  aecured  at  the  other  end 
by  a  bolt  in  a  perpendicular  apar,  with  a  weight  hung  in 
the  eentrsk  what  weight  woola  break  it  t  LeuKth  of  spar 
4ft.,  diam.  at  oentee  Itin.,  at  the  ends  lOin.  (sketoh.  Fig.  1). 


I 
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Again,  suppose  the  ssms  spsr  be  elevated  (Fig.  9)  sad  a 
weight  hung  from  the  top  end,  what  weight  would  break 
the  spar  in  that  position  I  What  is  the  rule  for  flndiag 
thiaf-SAXLoa. 

[76S96.]-Keiffhboara'  Pianos.  —  Caa  aay  dever 
coneapondent  tell  me  the  beet  meana  of  deadening 
the  eonnd  of  a  loud  piano  in  aa  adjoining  house.  The 
piano,  which  is  one  of  the  loudest  made,  u  plaoed  quite 
close  te  the  wall  which  dirides  my  hooae  from  mv  nogh- 
bottr'a.  aad  it  can  be  heard  with  terrible  disUnctneaa  all 
over  me  house.  Bemonstraaoe  is  uaeleaa,  but  I  thought 
the  following  method  might  mitigate  the  evil,  lahaube 
glad  to  know  the  ooinion  of  others.  I  propose  to  erect  a  false 
wall  of  lath  and  plaater  about  8in.  off  the  existing  brick 
wall,  the  upright  scantlings  beizig  nailed  to  the  wall,  with  a 
packing  ox  felt  where  they  touch  it.  I  should  also  flll  the 
space  between  the  lath  sad  plaster  aad  the  old  wall  with 
aawdust  I  ahould  prefer  to  ose  thin  wood  boards  instead 
of  plaater,  with  the  apace  packed  with  sawdust  ss  before  ; 
but  probably  plaster  would  be  a  greater  non-oonduotor. 
Aay  cowespondeat  iriio  ooold  satisfactorily  solve  this 
questioa  woold  confer  a  great  benefit  oa  the  many 
afflicted  by  **  the  next  door  piano.*'— F.  K. 

176887.1— Oarbon— Oaa  carbon  be  deposited  from 
aay  liqaid  by  electrolysis!- Biohabo  Bbowx. 

[76388.1 -Beoharffin*  Dry  Oalla.— I  have  three 
"  S.C.C.''  dry  cells  which  have  beoome  exhauated.  Please 
giw  instructions  for  recharging  them  as  secondary  cells. 
— B. 

[76380.]  —  To  Ifr.  Bottone.  —  A  Yoss  eleetrical 
machine  which  I  had  from  Becker  and  Go.  gave  very 
8ood  results  when  first  received  some  five  jeara  ago.  It 
now,  however,  refnaes  to  give  the  amalleat  apark,  although 
1  give  it  strong  initial  charges,  aad  every  part  appeara  as 
pMf est  as  when  I  bought  it  Bo  you  think  the  shellae 
has  deteriorated  in  the  time  t  I  ahall  be  very  glad  if  you 
can  suggest  a  remedy.— Jacqubs. 

[76340.]— XleotrioaL— To  A.  D.  Boutxam.— In  the 
**  E.H.,*'  Deo.  4,  1801,  says :  **  Buy  Prof.  Ayrton*s 
'  Fraetacal  Electrid^,'  6s.  8d.  esah."  Where  can  I  get 
the  book  for  that  pitee  T  Is  that  the  same  book  as  pub- 
lished by  Cassell,  London,  whoee  price  is  7s.  6d.  t  Will 
ICr.  Bentham  tell  me  where  lies  the  diiTerenos  between  an 
electro  motor  and  a  dynamo,  and  how  can  one  be  con- 
verted into  the  other  T  Does  the  above  book  give  deecrip* 
tions  of  making  motors  and* dynamos !—Alvx an dkb. 
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rmu.]-OMtSAc  In  Typ*-lC«tel  and  Ck^ras. 
-"IhKfB  Afoaatily  of  tfp»-flMte],  mad  I  wuittokaow 
ein  I  melt  it  im  &  plvmbaco  orodbla  ia  an  ordlMurf  gmta. 
eartitlnplMUrof  Pufa^ar  in  a  mixtim  of  plMtfr  Mid 
o^dofltf  What  liBft  ■hoald  th6  o<m pri&ta  be.  or  how 
nmdh  maUer  thiui  tho  holM  in  th«  oMdag  ought  tho 
oorad  holM  to  be  T  Vw  Ixuteaoe^  the  note  of  laj  lathe 
mandrel  ia  l^in.  ootaide  thread.  What  eise  dionld  the 
ooted  hole  be,  aajr,.  in  a  faoe  plate  for  that  aijMid  noee  t 
How  am  I  to  make  oorest  What  ax«  the  proportloDa  of 
tiie  mafiffiriala  ?— Alkxamdsb. 

[TCMS.l^Bnfrine  for  Iiatha.— Would  «  iH.P. 
ensine  dn^e  a  4fin.  baek'geaied  lathe  for  wood  or  light 
metal  week  T  What  oq^t  to  be  the  aise  and  elaae  of 
boiler  for  fluoh  a  power,  and  what  the  ateam  preMoze  t^ 

▲URAKOBB. 

[79948.  }—Blaatio  OompoBitiQa.~What  proportion 
ct  glne  and  tieade  ■hould  I  nee  to  make  a  toogh  elaetio 
anbttanee  aoeh  ae  the  fleaubleoomiofaoea  naed  to  be  made 
alt  Alao  iHiat  proportion  of  ehromie  add  or  biehromate 
potaah  will  rendBT  the  aame  inaolable?  Should  the  ^oe 
be  eoakedin  water  before  being  wetted  with  the  tzeaele  t 
~W.  P. 

tm44.]~8taxBpinB'  Soup.— Oux  any  reader  aaiist 
me  in  trying  to  find  out  vrhexe  I  oan  get  a  machine  to 
itemp  a  oompooition  amilar  to  Iffonkey  Brand  aoap  with 
a  trade  mark  upon  it,  and  any  infannatfam  aa  to  what 
etate  the  eompotition  ahonld  be  in  for  stamping,  aa  I  have 
n  eompoaition  that  ia  vuperior  to  anything  in  the  market 
for  olMning  pnrpoeeo  !— Oi.tTBBaoB  Castlb. 

[76946.1— Bmeltlnff  Iron.— Ia  natural  gaa  wed  in 
Amiriflaror  smelting  iron  for  ordinary  foundry  work  t  If 
eo;arongh  deae^ition  of  f  unaoe  wQI  oblige.  Is  the  gaa 
burnt  tmder  pressure  mixed  wittiairibromnn,  forming,  in 
fleet,  a  series  ot  powerful  Bnnsen  burners!  If  not,isthere 
anyreaaon  why  gas  ahonld  not  be  so  used  ejco^pt  its  ooet ! 
If  a  small  gaa  fnmaee  oan  be  oonsbruoted  to  melt  14lb. 
weicht  of  inm,  why  should  not  a  laiKsr  one  melt  one  ton  T 
Ooiud  DowaoB  gaa  be  so  applied  f — TaaALbAW. 

[T^MO.]— Spontaneous  Ctombontion.  —  In  Vo, 
1874  it  is  stated,  among  other  "  Hints  to  Chemists,"  that 
powdered  rosin  may  produce  spontaneous  oombostion. 
We  use  a  consideKaDle  quantity  of  rosin,  and  ourplan  la 
to  empty  a  baxrel  at  a  time  into  a  large  bin.  Thtn  is 
always  alot  of  floe  dust  at  bottom  of  bin  and  among  the 
lumps  of  rosin.  Do  we  run  any  serous  risk  oi  fire  through 
spontaneous  eombustion  !— Ybsallaw. 

[769470-ChArginff  Dry  0^1lB.-Would  Mr.  Bot- 
tone  or  some  other  eleotrieian  kiiialy  show  me  the  way  of 
ohsKing  someidry  eells  that  requixe  ohaiging,  and  how 
ahalf  I  know  wben  the  oell  is  fnhy  ohargedf— jB.  B.  F. 

[78848.>-SiUpliiir  In  Ooal-ffaa.— Will  some  one 
kindly  inform  how  todeterme  salphur  in  eoal-gas  qaiokly 
and  trnstwcnthlly  I— Aoaos. 

[70949.]— Agrlo^ltnxml  Keohanlen.  —  Can  some 
reader  give  me  information  ooooeming  the  above  for  the 
Boyal  Agrioultuxal  Sooiety's  examination :  also  the  land 
■nrveying  T    What  books  should  be  read,  ca  f— Aobos. 

[76960.1— To  Xr.  Bottono.— Gould  you  give  me  the 
dimensions  for  a  9in  spark  induetion  ooil  T  I  nare  got  a 
lot  of  16  B.  W.Q.  and  86  B.W.O.  wire,  o.a,  and  I  would 
like  to  use  it.  Need  I  put  paper  between  each  layer  of 
wireT  Alao  what  siae  oondenser  should  I  use  t—B.  Wiir 
oov. 

[76961.]— Bwnaet  on  Ohlmbofmso.— What  Talnes 
of  dip  and  refraetion  should  be  takm  when  oalenlatiog 
time  of  sunset  on  summit  of  this  mountain,  which  is 
90.498ft.  high!  Also  where  oan  refraetion  be  found 
tabulated  for  xenith  distaneee  greater  than  90°  !— Chbt- 

SOXU.A. 

[76962.1-f  elf^Mntrinflr'  Ohnok.— I  *haTe  a  4in. 
Cushouurs  geared  ehuck.  The  central  pivot  around  which 
Uie  scroll  works  haa  unfortunately  got  broken  from  its 
connection  with  the  front  plate.  1  would  thank  some 
reader  for  a  hint  how  to  ent  the  grooTce  for  the  Jaws  to 
work  in  a  new  plate,  or  what  best  I  can  do  with  tiie  chuck. 
*-J.  B. 

[76963.]-eildlnff  Hovelled  Photo.  Xoxuits.- 
Will  any  reader  gire  me  a  little  instruction  how  to  gfld 
the  berelled  edfr^a  of  picture  mounts  for  Bsountfng  photo- 
giaphs,  ike.  t— AxATvcn  Vbambb. 

[78964.]- Phonoffr*ph.— Will  some  one  give  us  some 
hints  on  eonstruodng  the  recoiding  and  repxodncing 
atylusee,  and  the  composition  of  the  wax!  Doobtlees 
mr.  GUlett's  esteemed  aitides  haTs  set  many  aspiring  ama- 
teurs to  work.  WhT  ahould  not  the  needles  be  made 
altogether  lighter  and  more  delicate  than  Mx.  O.  giTsa  it, 
or  is  a  piTOted  lever  stvlus  likely  to  answer  better !  Hy 
diaphragms  are  of  goldbeatei^s  skin  and  ferrotype  plate. 
I  cannot  obtain  thin  gUss.  Perhaps  Mr.  Suggett  will 
assist  us.  I  want  to  make  the  machine  rmier  iteelf 
audible  without  the  tubes.  Has  the  last-named  gentle* 
man  succeeded  in  that!-£xr8aiiiBMTBB. 


[76266.]— Ocarina.— Gaa  any  of  our  readers  give  me 
any  information  about  the  ocarina  T  It  waa  spoken  of  a 
good  deal  aome  years  ago,  and  I  beliere  a  number  of 
performers  produced  some  excellant  music  at  the  Crystal 
Palace.  I  want  to  know  (a)  the  sixes  of  the  diffeient 
instruments,  and  the  compass  of  each,  Ih)  the  manner  in 
which  the  tone  is  prodncea.  whether  by  blowing,  as  in  the 
Aate,  or  in  the  flageolet  !—BTBLnr. 

[76956.]-OalTanlninff.— I  have  tried  according  to 
directions  given  in  back  numbers,  but  oan  only^  a 
rough,  aeab  oy.  thick  coat  of  slna  Oan  any  one  glre  me  a 
hint  as  to  the  reason !    Have  used  soap  sine.— 8.  B. 

[76967.]— Bn«ino  Query.— Having  two  engiaea,  one 
with  40in.  eyhnder,  6ft.  atroke,  geared  two  to  one,  the 
pinion  on  ennk  shaft  in  esch  eaae;  one  with  40in. 
oylinder,  4ft  atroke,  geared  three  to  one.  Whioh  engine 
will  develop  the  most  power,  working  at  a  preesure  of 
7(lb.  per  square  inch,  and  what  is  the  horse-power  of 
each  engine,  with  and  without  gearing!— 198. 

[78958  ]  -Oomete  —Will  any  of  **  ours  "  in  the  know 
please  say  if  the  comet  of  about  1878  was  a  petiodio  coo, 
andif  so,  whcnisitdueinoorekysgain!  Thiaiaiather 
a  vague  query,  but  I  have  no  means  of  asoerlaining  the 
exact  year.  It  waa  a  very  brilliant  comet,  and  had  a  very 
large  tail,  Aleo  about  when  are  there  any  other  large 
comets  supposed  to  be  visible  here  I— An.  Astbo. 


[76950.1— Blaokn|litll'a.7orC0*~]Bfill  Kna*  kind 


me  the  best  way  of  tupplying  blast  to  same  for 
all-iwund  jobs,  whether  by  dooble-blast  bellowa  or  a  fan  ! 
If  by  the  latter,  please  give  sise  of  same.  About  to 
commeaee  -Bitsivbss. 

[78980.]-Dlal>eteB.-Wni  some  of  the  klndreaden 
of  "  Ours,"  who  understands  the  above  disease,  please 
advise  on  the  following:  ICy  dootor  teUs  me  I  am 
suiferingfkom  diabetes  imd  says  I  am  to  eat  nothing  that 
contains  sufl[ar  or  standi.  Now  I  am  not  chemist  enough 
to  distinguish  the  vegetables  that  contain  thoae  two 
artisles  from  those  that  do  not.  Kindly  give  me  a  list  of 
vegetable  fooda  that  I  may  eat  with  safety.  I  am  a 
working  man,  with  an  average  wage  of  8Qa,  per  week, 
with  a  few  more  than  myself  depending  upon  it.  What 
can  I  eat  in  lieu  of  ordinary  brea^!  I  do  not  touch 
alcoholic  drink  nor  tobacco.— Onb  wbo  Btrrraas. 

[76961.]— Drum  Armature.- To  Ma.  Botiobb.— 
Will  you  Kindly  inform  me  aa  to  the  amount  of  wire  and 
No.  of  gauge  to  make  a  drum  annature  for  the  magneta 
of  one  of  your  90e.p.  dynamos  wound  with  about  4Ub.  or 
No.  90  B.W.a  to  give  about  96  volts.— 0.  B.  B. 

'  [76963.]  —  Serpentine  Karble  Tnmingr  and 
FoUshlagr.— Wm  some  reader  of  the  "B.K.*'  inform 
me  how  to  poliah  small  serpentine  ornaments ;  also  the 
best  cement  to  stick  the  stone  to  the  lathe-ehook  with ! 
The  workers  at  the  Lisard  (Oomwall)  use  oemsnt  that  looks 
very  much  like  aoap,  and  smells  of  resin.  Will  the  dust 
of  the  stone  be  any  harm  to  the  lathe  bearings!- 
W.  E.W. 

r76l88.]-8Uver  Oaatinff.-'^'VniHr.  Fleteher  kindly 
tea  me  the  best  material  to  make  mould  in  for  getting 
0ne  ailver  eastings,  such  as  small  dogs,  te.,  for  aearf  pins 
and  other  omamenta  of  jewelry !  I  have  tried  nana 
plaster  of  Paris  and  mooldiBc'a  sand  mixed  together.  I 
have  been  infonned  that  the  above  mixtura  is  very  mneh 
used  in  the  txade,  but  I  have  failed  with  it.  Piobably  it 
is  my  own  fault :  but  no  doubt  you  can  throw  aome  light 
on  this  matter.  Hoping  I.'am  not  asking  too  great  a  favour 
— BseusH  MaaABia. 

[76984.]  —  Pipingr.  —  Would  any  reader  say  what 
amount  and  siae  of  piping  I  should  require  to  heat  a 
room  00ft  long  by  16ft  wide,  lift  high,  to  60P,  the  piping 
would  have  to  so  down  the  eentreof  the  room!  I  have  a 
three  honw  bouer  I  only  use  about  six  hours  a  day,  and 
I  thought  if  I  could  vet  to  know  how  many  lengths  I 
should  require,  it  would  be  a  grsat  help.  I  am  not  able 
to  work  onta  fomnnla.  I  thought  of  takmgsteam  at90Ib  , 
and  returning  the  omidensed  water  back  to  the  boiler 
through  the  baokpreesure  valve,  and  also  Is  the  water  <^ 
a  galvanised  roof  any  detriment  to  the  boiler,  or  is  hard 
water  best  !—&  Bidb. 

"  (78966.1  — Astronomy.— Will  "P.R.A.a."  or  any 
othsr  authority  on  the  subject  kindly  say  if  ICary  Somer* 
vine's  **  Connection  of  the  Physical  Sciences"  (third 
edition)  is  a  good  work  to  read  up  1  Do  the  theories  and 
general  matt^  contained  in  it  sull  hold  ^ood!  I  do  not 
expect  the  figures  to  be  correct    Thanks  in  anticipation. 

—  Ax.  ASTBO. 

[76968.]- Iiondon  Oollegoof  Preoeptore.— Will 
aome  of  your  readers  kindly  tell  me  what  are  the  best 
textbooks  to  nse  to  pass  9nd  division  examination  of  the 
above  eoUege,  and  two  extras,  chemistry  and  physiology  I 

Btoobbt. 

n[78967.]—'Vlplin— Position  of  Soundpost  and 
Name  of  Aaker.— Would  Kr.  Pickering  or  some 
other  enerioioed  person  say  if  there  is  any  definite  rule 
for  puttmg  up  the  soundpest  of  a  violin  so  that  the  beet 
passible  tone  the  instrument  is  capable  of  may  be  pro- 
duced !  In  p.  149  Vol.  LIV.  the  usual  position  Is  given 
as  ^in.  behind  the  right  foot  of  the  bridge.  What  then  is 
the  position  of  the  tnidve  on  whidi  that  of  the  soundpost 
depends !  My  violin  is  labelled  Baffaele  Trapani  Napoli, 
1816.  Is  anything  known  aa  to  the  general  character  of 
the  work  of  thia  inaker  I— B.  £.  M. 

(7626S.]  —  Minimum  Thermometer.  —  In  the 
minimum  tbennometer  (1)  why  iM  alcohol  used!  and  (2) 
how  is  it  that  the  index  moves  with  the  alcohol  when 
oontraotinir  under  oold,  but  remains  stationary  when  the 
alcohol  expands  under  heat!— Pczzlbo. 


TBBH9    OF   STTBdCBIPTIOir. 

PAT ABLE    IN    AOVAMCB. 

••.  Sd.  for  nx  Mpvtbi  ftBd  lit.  for  TwvJre  Months,  post  tt—  to  mmj 
p»rt  of  the  Uaited  KiiMCdom.  For  th«  Ualtod  SUtot,  13«.,  or  Sdol. 
16c.  KoM ;  to  froBco  or  Bclgiam.  I3».,  or  ISf.  fiOo.  :  to  India  (rii 
Briadiii).  \U.  9i.  -.  to  New  Zoalwd.  tha  Cap*,  the  Weat  Indlei, 
Coaoda,  Nora  Boetla,  Natal,  or  any  of  tho  Anatoaliaa  CoIokmo,  ISs. 

Tho  romittanoa  •ttoold  b«  mado  by  Pott  OlSeo  Ordor.  Baek  nnaa- 
(toro  eannot  bo  tont  out  o'  the  United  Kingdom  by  the  ordinary 
aowBpapor  poot,  bat  mntt  bo  remitted  for  at  the  rate  of  id.  caoh  te 
eover  extra  poetage. 

Mean*.  Jaxm  W.  Qvauf  and  Co.,  of  fS^  Choatnvt-atroet,  Phila^ 
delphia,  are  anthorttcd  to  receive  ■nbaeriptiona  for  the  United  Stetoe 
for  the  EN0LI8H  MECHANIC,  at  the  rate  of  3doU.  26c.  koU,  or 
Thirteen  ShiiUnfi  per  annnm,  poet  free.  Thecopica  trill  be  forwarded 
direct  Inr  moil  fram  the  publiahinr  offleo  in  iiondon.  All  attbaorip- 
tioaa  wul  eommenec  with  the  nnmber  flrat  ieened  after  tiie  receipt  of 
the  anbaeription.  If  back  nttmhero  are  repaired  to  complete  Tolumea, 
.ther  moat  be  paid  for  at  the  rate  of  9d.  each  oopy,  te  ooTor  extra 
poatafe. 

▼oU.  XXTV..  XXX^  XXXn^  XXTYXy  ZXXXX^  XL.,  XLtt., 
XUU.,  XLIV.,  XLV.,  ZLVI.,  XLYIII ,  XUX.,  L.,  LI., 
LU.,  and  LIU.,  bonad  ia  cloth,  7a.  eaah.    Poet  free,  7a.  Sd. 

All  tho  other  bonad  rolaaice  are  ont  of  priat.  Sabaqribaro  weald 
do  well  to  order  relamae  aa  eooa  aa  poeaible  after  the  eoaclueioa  of 
oaeh  half-yearly  volnae  ia  Febraarjr  aad  Aufnat,  aa  oalr  a  Uaiited 
aamber  are  booad  ap,  aad  theee  eooa  raa  ont  of  priat.  Moet  of  oar 
back  aombor*  caa  be  had  aiafflyt  prieo  3d.  each,  throagh  aay  book- 
aoUcr  or  arwoafoat,  or  S|d.  each,  poet  free  f^om  the  oAoo  [exeopt 
iadex  aaabora,  which  are  9d.  oaeh,  or  poot  free,  3|d.) 


ladexea  to  Vol.  XLIX.,  aad  to  aabeeqaoat  TOla^ 
tn*  Hd.    Caaoe  for  biadiaff  la.  «d.  each. 


Sd.  oaeh,  or  pott 


NOTIOS   TO   BUBSCBIBBBS. 


Babaoribeta  rooeiWaK  their  «»piea  direct  from  the  OfBee  are 
reoaeated  to  obaor? e  that  the  laet  aamber  of  the  term  for  which  their 
aabeerlptioa  la  paid  will  be  forwarded  to  them  ia  a  Put  a  Wrapper, 
ae  aa  latiatatloa  that  a  ft«eh  remittaaee  ia  aeeeeeary  if  i%  la  daeired 
to  eoattaae  the  aabeeriplimi. 


HoUoway'B  Fills  are  speoiaUy  adapted  for  the 
yoaaii  aad  deUoate ;  their  iteaUe  aad  paritytag  aetioa  raaka  them 
aboTe  all  other  modieiaea.  Ia  tadi«»atioa.  aerroaa  affeetloaa.  xoat, 
4ad  rbcamatiem,  theee  pilla  have  achleTvd  for  theoiaelvoe  aaiTareAi 
fame.  They  exaol  all  imparitlat  flrom  the  blood,  aad  aad  thaa  roetore 
cheerAilaoeB  aad  rigoar. 


AITBWZBS  TO  COBBUPOIBIRB. 

♦  as 


i(^  As  Bboubh  Xaaxmo,  m;  AMM,  IT.A 


HXIV7S  TO  OOBBaSPOMDJOm. 

L  WUteoaoaarideoftha  paper  only,  and  pot  drawBgi 
fosiUnstntidaaottaepantenieoeBof  peper.  S.  PatliaH 
to  quesdes,  and  when  anawermg  queciea,  pot  the  nsabm 
aaweUaathe  titles  of  theqnenes  to  which  the  npliei 
reler.  8.  iroeharveisnMdeforinaertinglsttfln,fasmi. 
otsepUee.  4.  IiSttea  or  queries  aaWng  tor  irtarmmol 
manuf aeturen  or  eotremmdents,  or  where  tools  or  oth« 
aitieles  can  be  porohasea,  or  replies  giving  such  iafoma- 
Uon,  cannot  be  inserted  exeept  as  advertiaesaents.  S,  No 

SiestioD  ttAing  for  eduoatiooal  or  aeieBtifle  infomstion 
anawersd  through  the  posL  6.  liettera  senttoeoRfl- 
BpoadsntB»nadereoverto  the  Bdltor,  ace  not  tewaidsd, 
and  the  manm  of  eMimpondsBts  are  nai  givnioto- 


V  AttetttfonlB  e^pedally  dnwa  to  hlntXo.4.  As 
space  devoted  to  lettns,  queriea,  and  replies  is  msaat  for 
tne  genenl  good,  and  It  ia  not  fair  to  ooanvf  ttmth 
qnestJona  aaeh  as  axe  Indioated  above,  whieh  are  onlyaf 
fiBdividualiiitcKMt,and  which,  if  not  advertiHmentiiB 
themselves, lead  to  rspUea  which  ara.  Hm  **8iBpeB0 
Sale  Column "  ofTets  a  cheap  means  of  obtaiaiagsiMB 
Information,  and  we  tmat  oux  leadeis  will  avail  theoi- 
olit. 


The foUofWlag  are  the  Initiala,  fte.,  of  lettemtohaad^ 
to  Wednesday  evening,  January  6,  and  aBseknov- 
ledged  elBewhare:— 

liBBor  ABV  Co.— Onyx  Kngtnver.— C.  O.— A.  W.  B.— 
Orantbam  Gmnk  Oo.  —  Budge.  —  W.  K.  IfilliKta. 
—A.  B.—Peirum-— Youngster. -P.  B.  8.— Worth.- 
J.  L.  M.  —  Horologist.  —  J.  —  Optics.  — W.  H.  - 
Bobert  Idtw.-O.  J.  B.— T.  0.  Smith.— a.  W.  Kewoombb 
C.  G.  M.  Bennett.— T.  G.  Elger. 

BwiBDLBBS  AT  WoBK  AoAZB.  (We  ouco  moTo  mm 
readot  to  bfe  careful  in  remittiog  money  to  trnksovB 
advertisers.  The  last  dodge  of  the  Long  Firm  is  to  reply 
to  those  who  advettise  in  our  **  Wanted"  eolumo,  and 

?  offer  to  aend  goods  on  reselpt  of  oaah.  Tbeaddrw 
ven  isina  respectable  street  m  the  W.  district,  where, 
peo^  call,  aa  one  reader  was  wise  enough  to  do, 
inrteaa  of  aending  eaah  by  poet,  they  will  find  it  ii 
simply  a  plaoe  where  lettem  are  taken  in.  Our  repestcd 
advice  ia  never  aend  eaah  to  people  you  do  no*  bbov, 
except  by  P.0.0.  payable  ten  days  after  date^  aad 
stop  payment  of  the  order  if  yon  do  not  gel 
your  goods  in  the  interval.) —F.  W.  H,  (IIm 
matter  is  explained  in  any  of  the  textbooln  en 
the  snbjeet,  and  some  years  ago  was  debated 
in  our  oolumns.  The  tiree  are  coned,  and  the  enter  nii 
of  the  curve  Doing  elevated,  the  wheels  get  round  tritha 
*IitUe  slip.  The  elevation,  though  pximanly  for 
another  pttzpoee,holpa;  but  the  wheels  rtuning  on  the 
outside  rail  of  the  enrve  run  on  their  largest  diaoielen, 
whilst  those  oo  the  inner  rail  run  on  their  smallmt 
diameters,  which  praetioally  compensates  for  the 
difference  in  length  of  the  two  rails.}  — Cokszvo  Towbb, 
(Tes,  steel  oan  be  cast  as  smooth  as  cast  iron;  butifyoa 
have  any  improved  method,  why  not  go  to  a  rteel 
caster's  and  see  eomeof  his  products  t  If  your  method 
produces  better  work,  he  might  probably  take  it  up. 
A  great  deel  depends  on  the  nature  of  the  ossting.}— 
P0ZZLBO.  (What  do  yon  mean  by  **  learn  astronouiy  " 
— theoretieal  or  practical  t  There  are  plenty  of  woof 
on  the  anbjeet,  and  much  information  in  bank  vnlBBMa. 
If  you  mean  theoretical,  you  mtist  learn  plane  aad 
spherical  trigonometry,  conic  sections,  the  calculus,  aad 
besides  those,  master  the  best  treatises  on  the  subject  )— 
Pbnchabt.  (The  explanation  of  electrical  terms  wss 
given  only  a  few  weeka  ago.  See  various  repliei 
numbered  76884 ;  but  any  textbook  of  the  seienoeexplsiBi 
what  is  meant  by  volts,  amperes,  &q.)— Ajfzimrs.  (H 
by  battery  about  ten  tisaee  aa  much  as  by  gas.  8se 
many  replies  in  back  volumee— even  in  recent  nnmbcn.) 
— OxB  iir  A  Fix.  (Use  a  LecUuicb«  battery  for  bell 
work. )  — B.  AXD  It  B.  (KUudet's  *  *  Treatise  on  Eleetae 
Batteriee,"  Bpon,  US.  Strand,  W.G.,  probably  oontaias 
the  fullest  detsals  about  thermopilea;  but  there  ii 
nothing  devoted  speodally  toithem  as  far  aa  we  know. 
We  have  given  all  the  useful  forms  in  baok  volnaMe.) 
—Dux  Spi  bo  Spbbo.  (It  would  be  neoeesary  to  eee  the 
place,  or  have  plans  of  it.  before  giving  an  aetimsu. 
An  approximate  idea  of  the  cost  can  be  obtioned  frost 
many  replies  in  back  numbers.)  -W.  C.  Favrtm.  ^ 
depends  on  the  sise  of  the  plates,  and  they  most  be 
somewhere  of  about  the  same  dimensions.  Several  d^ 
batteries  so-called  are  in  use.  See  the  indioes.}-  B.  F- 
(Learn  to  play  the  chords;  that  is  all  that  is  neoeesaiy. 
Tou  will  find  something  about  vamping  in  the 
manuals,  and  in  recent  numbers.)— Briu.  (If  yoa 
refer  to  your  back  numbers  you  will  Bad  dist 
nearly  all  reflecting  teleecopes  are  nuw  made 
with  specula  of  sUver  on  glass.  Yon  do  not 
require  such  productions  for  a  camera  obMHixa.)'-' 
LsoALLT  loMOBABT.  (A  partnership  without  any 
written  agreement  may  be  tenniuated  hj  idx  monthi 
notice  on  either  side.  Battnerships  without  ^rritlsn 
agreements  are  risky  things.  In  case  of  dispute  tfas 
consequences  will  probably  be  mutual  dissatisfaoiion, 
litigation,  and  much' expense^ )--HBavB  Hiu.-  (S^ 
signals  on  railways  are  detoaators  to  apprise  the  driver 
o^the  position  of  the  semaphares  he  cannot  see  Many 
devices  have  been  snggestM,  and  yon  can  see  desotm; 
tionsof  thematthe  ratentOlBce  Library.)— A.  B  W. 
(There  is  only  one  way  to  make  wood-eagrsvinge  that  we 
know  of,  and  that  la.  to  leara  the  art  like  any  other.)— 
TouBO  BsoiBBBB.  (There  ii  no  examination  neoeasary 
to  be  paassd  to  be  aa  ettglaesr.  If  you  want  to  beoMXe 
a  member  or  aiwiafe  of  the  lastitutioo  of  uvQ 
Engineers,  write  to  the  secretary  at  the  otBoe,  17,  Great 
George-street,  B.W.)— SxaATVosD  Wouxs.  (No  wundtf 
you  were  ashamed  to  put  your  name  to  your  letter.)— 
H.  LoxAS.  (We  believe  they  were  much  thessmeas 
thoae  of  other  makcra;  but  we  cannot  spare  ^)s^tO 
ask  for  detalla  of  advertised  medical  or  eleotii^ 
apparatoa.  Why  not  ask  the  maker t)—8ckio.  (^^ 
are  quite  ready  to  publish  any  information  yoa  have  to 
give— ytmr  other  letter  will  appear  next  wee|t.  2?<^ 
I     you  mind  what  other  people  know  or  don*t  know.   Give 


\ 
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fk, 


mfptiayva  h^y, wxAlm^B ova xmdm to yoAg^,  tad 
te*t  mSk  BaiiiM.)>.W.  J.  B.  (In  tjpe.)-0.  J.  B. 
(flBMe  MBd  anofcfaer  dnwing  of  Fig.  1.) 


Ob«  of  a  Thouaand.— "  I  pitwur^  one  of  your 

■MftnM^ie  BdU  ykn  I  wm  ra Artec  m  mrwnij  tnm  namrMl 

kftBTRWMk't  ««w,  amd  I  am  saw  laflaluij  batter.  MydtceaciTa 
fumtn  aft  aiieh  atrttigiar,  and  I  hava  laaa  taaaitada/'  The  abova  ia 
'  tnm  a  lettar  raeaatlr  reeclTad  ttmm  Mr.  ClurWi  Btberr,  1, 
-*  L«a«,    0*Tpr.     All  who  are  iateractad  ia  Um  curt  of 


by  nactoieitv  ahaold  eaU  ar  writa  at  akoa  for  daacvivUTe 

Kpkkt  aad  b<M»k  •£  taatimaniala,  which  may  b«  had  fr«e  on  appliea- 
!•  the  Madiaal  Battaay  CaupasT,  Liailfd,  K,  Oxfoid>tt>c«t, 
Iwys  W.  iCo  eharga  ia  mada  far  coaaoltatioa  elthar  peraa&aUy  or 
aj  Jatlfir. 


CHESS. 


•'♦» 


AH  flommmieattoiM  for  this  odbxam  to  be  Knttothe 
Ghhs  Bdxtob,  at  theofflee,  88S,  BtimBd. 

PiOBunc  Mocuaa^m^BT  w.  t.  hublst. 


Whin,  [8  +  4. 

Urute  to  play  and  mate  in  three  mo'na. 

BOLUTXOV  TO  ISM. 
WkUg.  Blaek, 

L  Kt-a  S.  1.  K-Q  4  or  6  (a). 

&  O-as  (bh).  S.  E  morea 

8.  Xtmatei. 

(a)l.  B-QKtaq. 
2.  (^K8(eh),fto. 

HOnCEIB  TO  OOBBflBFOKDlim, 

OoaaoT  eolntiOBs  to  1S8B  br  J.  F.  Blade  and  A. 

(dual) :   to  198»  by  W.  L.  Haxtm,  B.  W. 

f  H,    Fellomi  (out  of  the  orSiaarj),   A.  C. 

r,  J^.  H.  Billiogton  (key  not  in  beet  etjle,  inxt  dnala 

T  aToided),  and  T.  Oneet 

^0.  FiLLowB  and  J.  P.  Taylor  are  thanked  for 
pNswme. 

T.  Ooaer.— We  geoiprooato  yoor  good  wiahee— eony  to 
Mtt  of  your  illneoik  Oddly  enough,  othen  sent  the 
■aeaolntion  ae  yours  to  ISSa. 

H.  P.  HosRsr.— 1886  is  quite  ooixeet,  ft  is  your  attempt 
vUah  is  wrong. 

*'  Caass  BaDiiros,"  edited  and  ananged  by  £.  Fiee- 
borangh  (Kegan  Fuil,  Trench,  TrUbner,  and  Go.)  is  now 
iraMBhed.  A  work  of  this  description  has  for  a  long 
^  been  much  needed.  Bo  far  aa  we  have  examined  it, 
nrmtanaUe  arrangement,  it  leaves  nothing  to  be 
taM.  Of  ooorse  much  of  the  matter  is  old  m  it,  but 
nluable and euriouspositiOBs  have  been  eoUeeted  from 
woes  qnatten.  The  work  will  be  found  much  mora 
uorangh  and  prsotieally  useful  than  Horwits  and 
Klia^B  *-CheBs  findings/'  a  new  edition  of  which  ap- 
g«ea  some  years  ago.  As  the  editor  obeertee,  it  is  as 
■Bptttant  to  knowhow  to  deal  with  the  forces  at  our 
flomnand  in  an  end  game,  as  at  the  beginning,  and  maoy 
a  gsae  has  been  lost  throngh  the  pUyec's  tgnonaoe  of 
uepropermanlpulatlonof  the  pieces. 

Wa  subjoin  a  eorioua  position  in  which  black,  with  the 

Bo^  can  draw,  but  1 B-Kt  6  is  the  only  move. 

K*!-.^.:^  B  6,  Kt-Q  4,  J^QB6,  a-Kt4.    Black: 

K-QB8,BQ8.    If! B-BS;  t.  Kt-B  6,  and  wins: 

Jl.  ...„.  B-B  4;  S.  P-Kt5  (oh)  and wina.    1 B-Kt5 ; 

J-  5S"5«»  B-K  7 ;  8.  Kt-K  6;B-Kt  4 ;  4.  Kt-B  4,  B-Q  2 ; 
6-Kt^ie,B-Kt»,adiaw. 

/Wu  hope  to  give  a  fuller  notice  of  the  book  on 
zotoK  examination  of  ita  contents.  We  merely  add  now 
^'^.ffet^up  to  excellent.  The  diagrams  are  copious, 
n  uat  in  many  cases  the  student  can  dispense  withWrd 
na  aioL  The  editor  has,  we  see,  hen  and  there  quoted 
BQB^aming  p^blsms,  showing  the  oooasiooal  pomta  of 
zS*  oetween  nroblexnn  and  end  games ;  see.  for  instance, 
p>tui»179  and  181.  The  work  may  be  obteined  from 
«•».  Freebotough,  9,  Pariiament^treet,  Hull,  price, 
">•«.  postage  free. 


OUX  EZCHAEOE   COLVHE. 

^^^^  8ood  useful  Bxohange   and  part  eash  for 


Wi,!^  «•**«.      Brtdfordt  Vowel   Y^W^iafKoniUcxiiia    aad 
"*•■*♦  *VuX  to  new.— Below. 

k'STf  kSS*^°*®  P^*«*  *>™«  Duplex  Ii»mps.  Win. 
Wwt,  al? JSii^*******  '^••••»  **•*«'  •*^»  Tangya'a  Palley  Biock, 

^%%^  P.f^^Unff  Knohlne,  with  nin^  flywheel ; 

'^CttdBO      da""*'*  ^'^  ""^^  MTaruaadilCachMioalTala- 


Beventy  Magnetio   aad   other  Indtoator  VLaw 

MMiTa,  Magie  Laatara,  31a.  eoodmiaar.  BO  lUdaa^  liaehtaieal  Chroma' 
tropa^  *o.;  portable  Slaetile  Ball,  erdiaary  Xlaetrie  BcU,  wlra, 
battery,  aad  pnih. 

Ghramxae  8«ri6a  Dynamo,  60a.  50v.,  splendid 

mt«hlaa,  twa  doable  carbon  Braah  Ar«  Laip%  humara  aad  globaa, 
quantity  Meoad-haad  cable. 

SH.P.  HorlBontal  Basine,  with  veitiosl  SH.P. 

boiler  aad  all  flttkiss  <ood  maker,  ia  Tf^^od  order  gvaraateed,  fear 
palra  qalte  aaw  Acme  ekatea.  > .» 


New  Bdlawan  Ziampj  brais  holders,  switches,  roaes, 

bracketai  bonRbt  for  caah  or  cxchaB((ad.— Bowaoa. 

Any  kind  of  small  Bleotrio  Apparatus  booght.— 

O.  BowaoM,  93,  Praed-atrcet,  Lonctoa,  W. 

Oaeillating  Karine  X&ffine,  eylinden  each  l^in. 

lla.    Ssehaafe  for  email "         ~ 

itttch  Strettoa,  Shropehlre. 


by  lla.    Ssehaafe  for  email  lathe,  teoli,  or  offera.— ■BaocKavaaT, 


coat  ju  9M.«  at  Kisf  Meadbaak  la  ffood  condtuoa,  aaa  aictel  keyleae 
watch,  cost  i7.a.  eopitkl  Timekeeper.  Wilt  axchaace  the  above  for  a 
powerfal  Wimfthurat  or  Plato   machine.— Apply,  rf.,  1,  Cteraaac- 


an  Soundboard,  mahogany,  98  palleto,  8  stops ; 

>VJ^  pallcte:  Tecetiaa  awell  (amaU) ;  Reed  atop,  64  pfpea 
:  Bellowa  and  Frame,  pip-a,  fte.  A  eood  UoardoalifL 
P  (email   ecale)  ae   part  exohaace.    Offera  raqncited.     Mo 


Impcrtant  noUoe.— 100  groei  of  Whttworth  Taps, 

PLtro#  aad  TA^sa,  made  of  beat  caat  aiecl,  from  1-lC,  3-3Z,  l-S, 
ft-M,  6-SI,  7-SZ,  new<— Below. 

Bix  laige  siae  Bbonlte  Loolanohe  Batteries. 

Floteher  Gaa  Pnraace,  Hot- Air  Bairine,  Simples  Dyaamoi  Uminated 
armaton  wound,  SOe.p.— >A.  Knia,  Jamea-atreet,  Sheerneea. 

Tieadtng  Screw,  Sft  9in.  by  {in.  diameter,  iin. 

pitch,  doable  thread.  Olbra.  Anythiaff  wanted,  fonr-Jaw  or  other 
food  chnek,  auit  S^ia.  lathe.— Below. 

Wanted,  set  Hodd  Bngine  Oastlngs  and  Forgings  in 

their  ordinary  metal  (not  alt  braaa).  Ufferi.— U.  GooLSUfo,  31, 
Marina  Approach,  South  Shielda. 

Pairl  by  l|in.  stroke  Slide-valve  Oyllnders,  by 

Bateaaaa,  auit  marine  or  locomottTO  casiae,  worth  £3  i  one  pair  3} 
aad  two  paira  U  lecomoUre  wbacle ;  Roger  fret  machlae.  Baehaan. 
R.  S.  Ooosx&ir,  33,  Mill  Uill-road,  Aetoa,  W. 

Smith's  Belloxrs,  Bngine  Indicator,   Steam  Gauge 

GaahoUier,  SafotY  Yalre  to  apare.  Wanted,  Drillioc  Machiac,  Wheel 
t^utter,  Shaper,  Ac— 8.  Hxwxrt,  South  Norwood,  Surrey. 

Oopylnff  AttparatiLS,  two  of  best  sorts,  and  cash. 

Would  exehaagc  for  Drawioc  laetrumeata,  Bn|^e«riai;,  photo- 
m^phle,  «t  alectrio  thiagtv— 8.  Bawarr,  South  Norwood,  Sarrcy. 

Xechanloal  Telephooes.—Three  pairs  Jndson's 

Telephone!,  require  no  battery,  talk  aplendidly  300yda.,  coat  43e. 
pair.    Exchange  to  16a.— Buadn,  9,  South*«lrect,  Finabury. 

Splendifl  cylinder  Blectrical  Kaohlne.  Itin.  K>l.d 

braaa  fr«mework  and  mouBtinK«,  coat  £S  lOt.,  alao  Electric  Motor, 
coat  £3  Se.«  at  Kiaf  Meadbaak  in  otMd^nditiou,  and  nickel  keyleae 
wa' 

en 
rraca,  Bidetord. 

I«atlie.~Wanted  8  or  4in.  centre  Poot  lAthe,  by  good 
maker,  with  toela.  chueka,  fte.  Xzehaage  and  caah,  W.  Hcrrcaia- 
eoN,  LtTeraadgo,  Yorkahire. 

Uiorosooplo  Slides.'-'Bxohange  8  doe.  first-class 

mounted  rildea  for  aartlun«f  uaeftil  to  the  Talu*  of  34a.  — Wx.  CukT' 
■AM,  3^  Ottar-aircet,  Kirkatall-road,  Lecda. 

Tola.  XLV.  to  Ln.  "  BngrUsh  KecKanio,*'  dean, 

complete.  Eaciiui|ie  for  any  four  ▼ola.  prevtoua  Vol.  XXy  1  or  offers— 
DODOL4B,  3,  St.  CuthlMrt'a-plase,  Oateahead. 

Lozfe  "Vox Celeste"  Xnsloal  Box  (Nicole Ireres) 

Playa  la  eeleetloae  oa  three  barrela  which  St  ia  aeparete  caw.    Self- 
playiaif.    What  olfora  exchaage  to  ralue  of  £13.— M.,  31,  Brietol> 
ardeaa,  Mkida  Vale,  Loadoa. 

Flute,  Splendid   tone,  Oerman  silver  keys,  in  case 

complote.  OfFere,  or  osrhaaKa  aaythiag  utaful,  coat  £1 16^— Jaa.  R 
Ksx.LT,  3^  Dale  atreet,  Haakagdea. 

Safety,  1}  tires,  solid  baek,  ooahioa  front :  ball  hubs, 

bracket,  and  pwiala :  cxehaaite  6ia.  lathe^— Mabox,  13,  Tartatock- 
tarrace,  Holloway,  N. 

Or, 

al«e4aT>> 

CCtoP 

CCC  to  F  (email   ecale)  ae   part  exohaace.    Offera  reqacited 

earde.— AMX,  47,  HalUfbrd-etreet,  liliafftda. 

Small  Platol,  few  coins,  twe  years*  "  Eitolish  Mb- 

caAmc  "  Want  Magaeto  Maclune.— J.  W.  DaiaaLr,  Ttie  Mount, 
Matlock. 

8*0  ft.  out   and    Silversd'  ]^otnre    Oord,   New 

PulveraMclMir  Oalranic'  Chain  Battery,  Twodoten  Carboa  Platea, 
atatie  electrical  apparatui.  Exchange  aaythiag.  —  W.  Yovvo, 
Ayleebury. 

Coventry  Kaohlnlsts    Oo.  64  "Special  Clu^ 

Bicycle,"  lieted  £18  10a.,  good  a*  aew.— Below. 

*' Bnffineers/'  for  1891,  aluo  about  Icwt  of  old 

mecbaoicat  papera  Exchaave  for  amall  aerew-cuttiag  foot  lathe.— 
F.  £i>oa,  Hnrcott-road,  Kiddermiaeter. 

AU  about  Incnbators :  Wrl«ht*B  **  Poultry," 

bonad  la  Morocco  aad  gold,  coat  over  two  gulaeae.  Waatod 
Baoghan'e  latlM  drill  chuck,  etoeka  aad  dl««.  Offera.— Below. 

Back  Poppet  and  Hand-rest  for  a  sin.  Lathe, 

complete  Caatiaga  baek  wluiela  aad  puUey  for  i|  La  the,  Bia.  Cir- 
cular Saw.  Waated  Tib.  No.  30  d.c.c.  copper  wire,  aad  (lb.  No.  30 
ailk  eovered  wire: 

Photoffraphlo  Ohemical*.    Pint  bottle  CoUc^on. 

aad  a  quarter  plat  lodiaiag  eolutioa.  Waated,  Dyaamo  Caatiag*,  \\ 
diameter,  laminated  armature  pnacUnga,  Sicmaa'atypo.- Auxaaaaa 
Hau,  30^  South  Mall,  Cork. 

Will  exchange  large  Vsfflo  Iiantern*  10  slides, 

complete  ta  caee,  for  Lathe  ralua  £3.— Aarava  Raio,  17,  Queca'a- 
road,  CoTcatry. 

Violin,  in  ease,  splendid  tone,  exchange  for  8-jaw 

c buck,  <«r  offera  to  ralnc  £1.— J.  T.  JoHia,  ft.  Ball-court,  Giltepar- 
atreet,City. 

Ariaton  Orflrsnette  with  nineteen  Is.  6d.  latest  and 

popular  taaea.  coat  little  over  11  lix  monthe  back,  aad  will  now 
diepoee  of  it  at  37a.  6d.    A  geauiae  bargaia.    Guaranteed  perfect 
Seea   sale  or  excbaage.    Waated,    Kood    Eagltsh  Cpneertiaa.— C 
Srvaar,  38,  RueMll-eqBar%  Loadoa,  W.C. 

Ward   aad  Lock's   '*  TTniTersal     Instmotor," 

43  parts  comBlete.  Caaeell'a  "  Britieh  Battlea,"  35  parta,  complete, 
bargaina.    Offera.- R.  S.,  1ft,  Ruth-atrcct.  Bolton. 

85  New  Files,  sixes  Sin.  and  6tn.  flat,  round,  and  half- 
round  tepere^  coat  14i.  What  offera  ?— £.  GoovTiika,  Radnor  Park, 
Dalmuix,  Glaegow. 

Dynanto,  SOo.p.  adjustable   Brushes,  split  Bearings, 

byJoara,  eight  fairy  lamae,  ellver  fairy  lamp,  rcarf  pin  and  accumu- 
lator, four  large  lampe,  13  tinall  glate  arcnmnlatore,  11  doien  pocket 
accumulator  caeee,  valraanme»«r.  cable.  &c..  £t  rafue,  eaebange. 
worth  double.— DATit,  32,  Fernbead-road,  Paddingtoa,  Loadon. 

Wanted,  Fimt  Class  Violin.     Mu^t  be   good  tone. 

Exchange  |  h.p.  Engine  with  Boiler,  and  Violin  in  case.- C.  Adam*, 
3,  Beverley -road,  Colcheeter. 

Stocks.  Dies,  and  Taps,  Sore w-Plate  and  Tap« 

aad  BuAea  CTuanxa  1  tin  by  itn.  Exchange  for  Mail  Cart  Whe*l. 
and  Fret  Machine,  or  off«n.  Parttculari.  B.  AiiDaiwa,  90, 
Marebfield-road,  Ooele,  Torkshire. 

Exchange  Medium  Sewing:  Kaohinet  no'bftter 

made,  braod  new,  all  improTemeata,  for  good  diamood  frame  Safety 
Bievele,  by  good  maker  j  ao  rubbttli.  Premier,  Swift,  Rorer, 
preferred,  oa  appreraL    Lawtom,  OroeTtaer-iquare,  UppermilL 


'*  The  Bne7olop»dia  of  Fraotioal  Carp  entVF 

AUD  Join  Bar."     Coat  SSa.      Waated,   SeroU  Chuck,  or    eflbn.— 


CXAfTBT,  AMwick  OotCaga,  Wiadham-iaad,  Baaraeaaouth. 

G>asXn9inei  Tfanoheater  make,  one-manpower, 
ta  good  workiag;  ordor.'ueefhl  offen  laTlted,  ao  earde ;  or  Wfaahurat'e. 
— 0iauiT,  Blaadford,  Doraet. 

New  *' Auto-Harp,"  Hedioal  Coil  and  appUaneea , 

Double  Barrel  Breeehloadtag  Gua,  IB  bore  \  Baa  jo.  Eaaliah  I<aeer 
Wateh.  Rob  Roy  Caaoa.  What  offera.— Cox,  *'01d  PoatOfltoc," 
Parkatoce,  DoreeU 

Wanted  Ptir  Telephonea,  complete.  Stereoscopic 
Traaapareaoiet  on  gUaa.  Abo  Dyaaaw  13Sc.p.,  aad  good  eafcty. 
Offera.— <2ox,  Parkitoae. 

Bxefaange  Vols  XLIX-  to  LIU.  "Baslish  Xs- 

OBAMic,"  uabouad.  clean,  aad^BritUh  Jouraal  of  rliotngraphy '* 
from  May  18S0,  to  May  1801,  for  oae  pound  of  3B'e  ailk  covered  wire. 

Pair  Telephones,  mahogany  eases,  good  order 

for  Yacuum  tubea,  or  aafihtag  aleotrleal,  or  offera.  Horwooo, 
Coalahaw.greoa,  HoUlnwood,  aoar  Oldham. 

Horisontsl  Sxiglne,  Cylinder  4in.  bore,  7in.  stroke^ 

with  bed  plate  aad  part  lUUn(B.    What  offera  ?— Below. 

Horisontsl  Bngine,  Cylinder    4|in.  bore,  Sin. 

etrokr,  with  part  fitiaga.  what  offera  in  lathe  or  email  Bagi"*,  or 
toob  ?— Below.  For  further  particulararapply.— JaMaa  Aixav,  Mo.  S, 
Mieka  buUdiaga,  Walker  New-road,  Neweaette-oa-Tyae. 

Trloyole,  CHpper,  ilrat  class  machine,  almost  new. 

Bicycle  atecKag,  90ia.  aide  wheel,  3Bin.  front,  ball  beariaga 
througboat,  axoept  pcdab.  Exchange.  —  W.  HoTUiivaOK, 
Ltrereedge,  Yorkahire. 

Sportsman's  Slfle,  880  bore,  new,  by  celebrated 

makert,  cleaaiajr  rod.  broah,  aad  bag,  coat  £5,  alao  A  aew  4m.  aad 
4|in  Electne  Bella,  offere  ?— Below. 

**  Bnffineeri*'  from  March  to  present,  with  supple- 

mcate  Manchcfter  bbip  Caaal,  Chicago  Exhibition  ;  axchaage  for  31t>. 
38  ailk  coTared  wire.— Ranolx,  Crown-atrect,  Retteriag. 

Large  sise  Opiate  "  Demon  "  Qamera  aohromatie 

leaa,  iaetaataaeene  ebutter,  and  pnatlog  fraMe,  exohaage  for  ^-plato 
baa.  Offere.— Cook,  Mewmaa-road,  Sudbury,  Suffolk. 

Fretwork  Patterns,  U  assorted  full  else,  slso  one 

relume  of  ''The  Amateur"  for  1891.  Offere  to  R.  Stkbbxam, 
Waiaraidc,  Coleraiae, 

Lathe^Heads  about  8in.  centre,  sisgle-gcarsd,  three* 

epeed  woodea  pulley,  ia  good  ordor.  Kxehaage  for  aaytiiiag  uaefuL 
—Below. 

Companion  Lathe  and  Tret  Saw  combined,  quite 

new.  aever  t>cea  need.  Offera  iaTitod.— Oxoaas  Guawt,  auim- 
eruiaaeb,  Oartly,  N.B. 

Baptd  BeotiUnear  Lens.  7  by  5,  new  condition, 

ooetiag  S7a.  8d.  with  caae  of  etopa.  Excbaage  for  good  7  by  A  wide- 
angb  Lenaw— S.  Cutaax,  Wormwood  Hill,  Kirton  Lindeey. 

Foweiful  Trayser  Harmonium,  cost  88  guineas, 

ten  etope,  knee  ■well,  new.  Part  exchange.  Mechanic  «1  or  Photo- 
graphic i  abo  Steamboat  HaUJfor  exehaage.— Soairaa,  Cbe'awfttd. 


Duloimer,  splendid.     Bargain.     Tnple  wires,  la 

•e  complete.    Mutt  eell,  going  akroad.    What  offere.— Gmuok,  31, 
Aal-road,  Herclbrd. 

Splendid  Oboe,  cocoa,  IS  Oerman  silyer  keys,  rings » 


tipa.'  continental  pitoh,    perleot    condition,    ia    walnut  caae.— «5> 
iahert     .  ~  "    ' 

Bedstead,     very   good  one. 


Fiaherton,  Salbbury 

Mahogany  Tudor 
Wanted,  Oalvaalaed  Iron  B 


etreet,  Buxton. 


Roofing  to  value  £3.— Sirr^Lirrx,  Darwia- 


SUver  Watoh,  good  timekeeper,  dd.  lOs.    Want 

Electric  Belle,  or  aaythiag  uaefoL- E.  MipOLxroa,  06,  NewComptoa* 
etreet,  Soho. 

Photoffraphio  Bnlarffin*  Apparatus,  copper 

aad  braaa,  four -wick  luap,  Sin.  coadeaMre,  o«w  Decern  her,  IMl,  coet 
13  gaiaean.  Exehaage  Safitty,  or  what  offere  ?  Photoifraph  oa  appti- 
caUoa.— BaeoaaxAa,  136,  tiariae  Parade,  Brighton. 

Stereoscopic  Hand  Camera,  home  made,  Lsaeaster 

Tiew  lenaaa.  Can  be  lamA  for  i  plataa  at  will.  Exchange  any  aad«r< 
meaUoaed  artlelea.    Will  aeadfoa  approval. 

Good  BanjOi  Guitar,  or  IfandoUn,  Bnglish  Concertina, 

or  Viotia,  Ua.  compouad  eoadaaaer,  or  1|  Thoratoa>Pickard  time 
abutter.- Davia,  C«Uege<road,  Cork. 

Tangye's  Gtovernors,  Borland's  Injector,  6m.  Steam 

OangOi  '4  paire  gauge  eock^  etoeka  i*rge  Ratciiet  Braoe.  Exchange 
Emory  Wheola.— Oao.  Ouat,  Tudhoe,  Durham. 

Bleotrio  Motor  and  Battery,  will  driTe  lathe. 

Bxch«ag«  for  Safety  Bicycle  or  34U.P.  tloriseatal  Bolter,  to  va'.ne  i'S, 
— ALaxuT  CaovcH,  Chard, 

Uaffneto-Bleetrio  ICaohine,  in  boa^  cost  15e.» 

good  order,  adjaatobb  oarrent,  auit  iavalida.  Exchange  good  eopyiag^ 
apparatua,  or  offera.— J.  W.  Dbau,  Baldock. 

Brawinff  Instruments,  all  Stanley's  make,  eost 

£S^  in  Mahogany  Caae,  all  lateat  improrementa,  auitobb  for  very  exact 
work.    Wbatoffera?— J.  W.  DxAX,  Baldock. 

ICany  large  Drawings,  oolonred,  Ac,  of  LooomotiTea 

and  octeila ;  also  betnrer'a  diagrama  of  Beam  aad  Mariae  Bagiaoa. 
Liat  aaat.    Exchange  offere.— J.  W.  Oxax,  Baldock. 

"  Bleotrioity  in  the  Servioe  of  Kan,"  n«w< 

coaditioa,  aad  Ift-oeU  Battery.  Wanted,  pair  of  chemiat'e  eeaba. — 
H.,  104,  Leigbtoa-road,  N.W. 

First-class  Dynamo,  will  light  six  arc  lamps.  Ex- 
cbaage for  good  Uaa  Enginr  to  the  value  of  i;ju.— Exuixxaa,  117, 
City -road,  London. 

Wanted,  small  Air-condensing  Syringe.  Exchange 
ELieraicAb  ArPAaATtro  or  booka  to  value.— O-ltAUNXa,  L>*renth 

Liartford. 

Muspratt's  "  ChemUtry  AppUed  to  the  Arts,'' 

•even  Vula.  complete,  Vol.  *' Eagmeenag,'  about  It)  |>arte  "  Amateur 
Work,"  ••jraraday'e  Natural  J^ircea."  Excbaage  book*  or  otfera.— 
Above. 

Wanted,  Gas  or  Steam  Engine   about   2  horse-power. 

Rxchange  Bayltaa  and  Tbomae'  Eureka  Tamdxm  Tatc-ycLK,  aiiio  half- 
diamond  Safety,  aearly  aew.— Eaoiaxaa,  a),  U«rby-road,  Weat 
Croydon,  Surrey. 

Quantity  best  cast  tool-feteel.  new  Files,  Whitwortb 

tope,  bright  eteel  rode.  Want  Wateh,  good  umekeeprr  — Aovaa- 
Tteax,  3,  Buckiagham-atreet ,  Great  Portland-vtreet,  Loadoa. 

Wanted,  8  or  3in.  self-centring  Chuck.    Exchange  to 

value.— W.  H.  F.,  4,  Viae  Cottagea,  Actoa,  Midd >»ex. 

Six-air  ICusical  Box,  by  Nicole  Frdres,  ccst  £6. 

ExohADif*  to  value  300.,  or  offere.- R.  Oo  m«ai  l,  Dameide,  1  illiag, 
via  0|riiteng. 

Splendid  diamond    fiamed    cushion    tred   Safety 

RicTCLX.  only  been  rlddca  a  few  tlmee  Kb  change  to  value  £lu,  ur 
ofArra.— Rt>.  Goxmall,  Damtide,  Pilliog,  Gamtong. 

SeTen  years'  nine  months*  "  Me<  hanios,"  up  to  July 

Urn,  uDbouBd.  What  offera?  Anythmg  UMful. -Q.  Wxar,  &, 
Beaalow,  Hitchia,  llerte. 

Wanted,   any  the   Pbllowmg:— Tiying    Place,  Jack 

plane.  MaUh  Piaae,  Kip  Saw;  alao  any  books  oa  aaw  Aiiag.— d.  J. 
WxaTULxa,  Woodhall,  Sxbovae,  Devea. 
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Lwe  Perstan  Oat  (m«]e),   handflome  and  dean, 

b«ft«tifal  loDK,  dhr\,  tixir,  nine  moatha  old.  ExchftSKe  offera.-^Ur*. 
BowBma,7l,  Oolditoae-roftd,  Hove,  SUMcx. 

01ai*ka*a    Vaqrneto-Blectrlo    Xaoliln«  (five 

l»rf«  mi^aeto),  IncKO'i'-aceat  Lubd\  Bftttorica,  also  lixht  SpKrk- 
brooV  Tru  vrle,  vood  cAnditioa.  Wbftt  offer*?— D&Tti,  87,  P«m- 
bcad-raad,  Paddlsfioa,  Loadoa. 

Whitworth  Stookl  and  Dies  (patent)  for  |.  5-16,  8, 

T-^S,  I  aad  8.  ait  ia  aplaaHid  eoadltioa.  jEschaafe.— Pa^ACt,  Keat 
Hoa««,  cij*  <l  Patac«-road,  Dalirich. 

Silde-Bast,  (it  4iln.   or  5tn.  lathe;   aleo  a  ilin. 
M«  « )  r«>i  Ht*ti.    Waated,  twiat  drilli  and  good  chacki,  01a%  «tMl,  Ac. 
—  Sfa  ftbovr. 

Bench  Planlnff  Kaoblne,  I6m.   lonff.  b^  ein. 

•qaant,  divided  for  aaxUa,  apcrfect  ;mod«l  of  a  laintr  and  doca  UMftil 
With.    OffiTB.— As  ftbore. 

Wanted,  jrood  Amerieaa  Oiisaa.  Enluinge  4Kn. 
8itdt-r*Bt,  naali  plaat««ir  vkchla«,  stocki  aad  diet,  latht  heada,  Ac.~- 
07,  Crjttal  PaUcr-road,  Dulwick. 

Lathe-Bed  for  serew-entttng  lafhe,  planed  np.  and 

irao  piecet  fitted,  len{-h  5ft.,  weight  licwt.  Exchange  n  oAre.— 
▲ddrvee  abuvc.  . 

Wanted,  an  Engine  and  Boiler  about  1|H.F.,  loco. 

tvpe,  a*  UMd  ia  trarcUiag  ronndabodte.  Uflcri  6iB.  •cnw^cmttisK 
lathe.— Addreee  tboyc. 

New  Bdiswin  Lanips.  braee  holden,  awitehes,  roses, 

wire^  ftc,  boaght  for  cuh  or  exehaag*.— Bowaox. 

An7  kind  of  small  Bieetrloal  Apparatus  bought. 

Q.  Bowaoir,  93,  Pracd-etreet,  London,  W. 

"Taohta  and  Taohtinr**'    ^   T&nderdeeken, 

pabliehed  3U.  Wikiro<«lor'  ••  Shaotiafr  aad  Pishiair  Trip*  "  (3  role}. 
publithfHl  3U.  WaatpJ  vnU  "(  RiTtatrtoa'a  •*  BuUdtnc  nonatrmctian,^' 
HolUapffala  <*  Taraiax."— W.  D^waoN,  M,  Southampton  row, 
XjoadoD,  W.C. 


TEX    8IXPEHAT    8 ALB    OOLXm. 


AthirHaemmU  er#  inatrUd  ia  thii  ooUtmn  at  thi 
rate  of  6d,  for  the  Met  16  tvorib,  mid  td^for  #9sry 

9U%d99din§  8  Wfiflif . 

Hew  mnilnled  M»  LM  of ^Soraw;.  Bolts  and 

VVTC  for  Modal  Wvrk,  drawn  to  aetnaldM,  ml  W  fMttol  ef  flKBp. 


BUIlar*s  Bleotrlo  Depot,  14,  Daaasgata,  Maa^ 

Mflir.—Bast  af  arvrrthinc  atecAaaL   Lana  ttoek.   Lew  arlaoa. 


CUnkcanM. 


Whsel-onttliur  and  DlTldinff  lo  U  laehas  dSa- 

iIot,  1b  braM  aaly^-CSsea,  BaHada-adiP^ 


Banana  aitiert,  Haatfl,  L— da. 

BCanftheater  Bleotrloal  8tores.--Ba«TLST  aad 

Co^  17.  Mawtoa-atraat.  Bella,  CeUib  WiiM,  Flttinfa.  Boat  and 
(flaaapeat. 

"Heat  ia  Simply  an  Overflow  firom  the 

BAmTK."  Poat  Bd.— HvKraaaTa,  Cambria-atreat,  Xiaf'a-road 
Falham. 

Gtoo.   F.  Ohntter,  Bngfneer,  Binnim|liaai,  oldest 

•atablUbad  worka  ia  the  trade.    Electro  plating  aad  FoUahiac  Plaata. 

Dynamos,   highest  elBdenoj,  ratL   flttiags.  and 

trarr  raqniaita  fbr  Platiaf  aad  PoUahiaf  all'  metua.    Eatiaaaiaa  free 

Sidney  Oomplaints,  stone,  grarel,  inflammation, 

Botanic  receipt,  aad  ful  inatructiona  7  atampa.— Botajiic,  Ue,  Stock 
well-road,  8.  w. 

Brass  Name  Plate,  9  by  4|in.,  engraved,  4b.  6d. 

laj  aiaolfO  order.— OtLxaa*  EaaaATtira  Woaaa,  Beading. 

Brass  Window  Plate  Kanufiaotnrer.— Any 

tfhape  or  atrle  eurravad,  complete.  Iiowaat  pricea.— GiLKia'  Bm- 
•aATOia  Wonaa,  fteadinK. 

Stenoil  Platea  f dr  saek,  boa,  aad  tieket  marking. 

Braahea  and  iaka.— <}iLKBf'  BaaaaTixa  Wonaa,  Beading. 

Tarn  o'  Bhanter  Hones.— line,  iBiidinm,  Aagp 

naUttae— raior,  kaifa,  Joiner'a— la.  ad.,  la.  Sd.,  aad  9a.,  accerdinc  to 
uta,  poet  free.  Try  theoe  faoMaa  heaao.— Taii  o'  BaaMtn  HovaCo ., 
Dabiorav  Blair,  Ayrahlf  a. 

Tominor  Woods.— Ebony,  boxwood,  aebra,  Uflnnm 

Tita,  roeewaod.  ia.  aad  10a.  paroala  aaaorlod.— HAaaaa  Baoe., 
Bottta,  Terka. 

Vretwork  and'  Oarvinflr.— Oatalogna  of  all  tools 

•ad  matoriala  with  1,000  illuatrationa,  6d.— B^naan  Baoa.,  BettU. 

Beponase,  leather,  pfotnrs  fhimiag,  and  bnzntwood 

work.    iJat  of  toola  4nd  aoaUriala  f^ae.— IlAnoaa  Baoe.  Settle. 

"Praotioal   Dynamo    Baildini 

•ditioa. 

"Tablea   and  Memoranda   for  Bleotrioal 

Baoiasxaa,"  bj  Frederick  Walker.  lUuattated.  latcrleaTed  whiu 
paper  for  notea.    la.,  paatafe  Id.— Ixjyra,  3,  St.  Bride-atreet,  E.C. 

Out  Bands   for  Lathes,   Steel  Hooks  and  Eyes. 
Ohaapeat  honaa.    Send  atamp  for  eighth  edition.— Balo  w. 

80  pages,  161  illasttatlons,  latest  imnroTed  Toola. 

Bedoccd  pricea.  —  Lcmt,  Tool  Merchant,  397,  Backney-road, 
London,  E. 

Brands,  Steel    Stamps,    Stendl  Plates— Chas.  B. 

Hall,  A3,  Paradiae-atrect,  oircrpool. 
I«athe  Ohnok,  self-eentring,  takes  \  wire,  to  i  dxUl. 

MamUona  value,    ia.  Sd.  frtc.— Below. 

Boonom'eby-] 
ofgaa.    Poatfrve,  la 


to 

Wino  ron  amy  OurroT.'^bT  Frederick  Walker.    iDttatratad.    Second 
lid.— iLirra,  9,  St.  Bride-atract,  B.C. 


workshop  Qaa  Tap.    Great  sarer 
Bell  (Hmleta.  steel,  18  to  80in.  long,   Is.  6d.,  post 

frfe  \  bench  DnUing  Machine,  eompieta,  10a.  Sd. 

Pocket  Speed  Ooanters,ap  to  6,000,  7b.  6d.  free. 

Btoeka  and  dice  from  Aa.  aet. 

Termioals  for  sin.  b^Ua,  Ifti.  6d.  gross ;  Bell  Cases 

ftroa  Ta.  dwt.  ;  Braaa  FnalMa,  Sin.,  Sa. 

Send4d.  and  trade  card.— Oataloffue,  Bella,  Parts, 

Bundrtea.    Fitter'a  Guide  Book,  la.— B40oa4ii  aad  Co.,  Charlburr. 

Bnlarced  Portraits,  ready  for  framing,  for  Ss. 

Bend  photo,  aad  P.O.  aad  Sd.  poatage.— SrvDia,  Harrold,  Bedford. 

Fine  Sin.  Bquatorial  Befiraotor,  94fn.  droles,  by 

Trottffhton  aad  Sunma,  driring  clock,  complete ;  aiao  obaerratorr, 
BUitabie  for  abore. 

4in.  Kefiraotor,  4|{n.  Beflector,  Gregorian,  6iik  Be- 

fleetor,  Newtonian ;  all  without  ataada. 

Donble-prlsm  Speotrosoope,with  elzoleand  Temier, 

almoet  new. 


One  ain.  Object  Olaaa,  without  eell ;  one  lain,  glass 

Kecalum,  anailTered  ;  one  liin.  glaaa  apcculnm,  ^nailvcred  \  one  Sm. 
rSeetor,  Newtonian,  with  clam  apeealam,  uaailirered.— Appiv  to 
BxTtoir,   Optiflian,    f^iacc'a-etrect,   Bdiabargh,  or  (o  J.  B 
•f  U,  Yomaff'ttreat,  Bdiabargk. 


J.  a 

Mclxvoaa,  S.S.'C 


Kodel  Boiler,  vertical  steel  tabular,  size  64iB.  by 

13^ia.,  tacted  to  BOIb.  preaaure,  braaa  ftttlaga.  perfee    order,  nearly 
new,  prica  17a.— Laww,  Maila worth,  Gloueeaterehtre. 

Write  for  Kinv,  Kendham,  Md  Oo.'a  (Bristol] 

new  iLiotmATBD  CavaMaaa,  Sd.    ▲akaa^H|«4  U  ba  UTalaable 
to  amatanra.    Bea  fraat  page.  '^ 

"The  Wimahnrst  Kaohine,"  Vy  W.  P.  ICead- 

bam,  glvea  tliaory>9f  aetiea  aa4  maay  axporlaaaala.   Paal  fraa,  IM.— 


Uiaory>Df  a( 
Bxiia,'  MawBHAS,  aad  Co. 

Telephones  and  parts  of  same,  and  Oarbon  T^ans- 

Bkittora.— kuid,  Mawnnaii,  aad  Ca.,  BriatoHaoa  fraat  page). 

Siffn-Writina  Hade  Baay;  also  diagrams  for 

marklag  out  eight  taU-aixa  alphabata,  la.— CoobniAan,  Darliagtoa- 
atraet,  Bath. 


80  large 


Decorators'  Stenoils.— loo  for  fk.  8d. 

ahaetai  eomplefee  atoek-in-trade.  —  CooLTmAao,   Dairll 
Bath  (lata  Bonmamouth). 

Pretwork,  Oarving,  and  Beponss^  Desins.— 100  of 

^ther,  la.;  100 Taming  Doaiirna,  la.— CoVLTauu>,  Darungton -atraet, 
Bath. 

Bronchitis  Beteedy.— I  soffered  for  many  years 

atrugflinf  for  mj  breath.  1  can  breathe  freely.  Bcceipt  poetal 
order,  la.  Id.  — C.  Tanrait,  Poet  Ottee,  Derby. 

The  handy  Portable  Forae,  alse  90in.  "by  14in., 

will  atand  ta  arork  on  an  ordinary  bench  —Below. 

The  Forffe    is   fitted  with    powecfol  donble-blast 
bcllowa,  Ac.,  for  repairing  mechaniea*  toola,  brazing,  Ac 

The  Forffe  above  weighs  401b.    PrieetSs.  Partacolars, 
photo.,  aix  atampa.— J.  Smith,  71,  Halliwall-road,  Bolton. 

French  Polishing,  Bbonising,  Sfeaining,  Yamish- 

tng,  Ac.  ▲  New  Book.  Cantalaa  500  trade  raeipea,  with  full  laatruc' 
tiona.    Free,  la.  8d.— J.  ToMua,  Quaen'a-road,  Baraaley,  Torkahire. 

Xizina  Painta.— A  new  Book.  Oontains  BOO  Ptaeti- 

eal  trade  tecipaa,  aad  Inatractiona  far  aaixing  aad  nainc  all  kinde  of 
palati^  eoloura,  oUa,  Sa.  Free,  la.  Id.— J.  ToKUV,  Qnaaa'a-road, 
Barnalay,  Torkahire. 

The  Workshop   Becipa  Book.    Contains  60O 

Taluable  trade  rceipea,  with  inatmcunaa,  mo*t  uaaftil  to  all  work- 
pMpla.  Free,  la.  3<1.^J.  Ton  lis,  Queca'a-road,  Baraaley,  Tork- 
ahire. 

Oastinaa. —Grand  new    Catalogue   of  Horisontal, 

Launch,  and  Vertical  Engine  Caatlagt,  Drttliag  Maehiae  and  Fan 

Caatiaga.  one  atamp J.  Iomlix,  Engineer,  Qoeen'a-road,  Bamaley, 

Torkahire. 

Xalleable  Iron  Oaatinva  by  oar  new  process. 

Clean,  aoaad,  »a1  auoag  aa  ateel.— DaonrtiLS  CA«rna  ConrART, 
Shefltold. 


?'one  Wishing  a  Hew  and  Usefol  Article 
before  the  pahUr,  amd  particulara  to— OiLBBnT  and  Co|i- 
rAHT^,  asi,  New  CroM-ro.4'1,  London. 

Steam  Qangea,   Boardon*s 


enib..  6a.  Sd., 
London. 


warranted .  —J  at 


principle,  lin.  dial, 

TaoxpaoM,  Tyeraatreet,  Vauxhali, 


b«at 


Oylinders,  oommon  vertical.  lOd  ;  Horizontal,  ls.'9d.; 

at  oait  do  'is.    Slide  rain*  from  la.  6d.— FaAMCuia. 


Bocentrio  from  Is.  Sd. :   Taps  and  Saf etv  Valves, 

Od. ;  Connecting  Fork,  101. ;  Piywheeit,  la.— FaAsicota,  Birmingham. 

Aneroida,  open  face,  silvered,   Sin. ;   good  quality 

Pocket,  48a.,  Arat-cUaa  valoa.    See  catalogue,  tiiree  atampa. 

Magneto  M &ohlnes,  lo^.,  lis.  8d..  84«.  8d. ;  small 

Pocket,  14a.  6«1.    Uooda  to  letter  order  only. — A.  PaiNCOia. 

Opera  Olassea.  Black  Dache<«s,  5s.   6d. ;  Bussian 

Lvatfaer.  15a.  6d  .  Morocco  lemalre,  Ut.  6d. ;  PeArl,  31b.  rartlcalara 
on  catalogue. 

UiorOBOO'res.— Student's  Own,  64.   8d.;    Student, 

fln<. :  Teleacope'<.*Boy'a  Own,  Sa.  3d.  i  Tiiuriat,  lOd.  Sd .  i  Army,  aSa.— 
FaAVCOia,  Rjlamiroad. 

Agricultu-il    Bnaine-    h{ng<>d    fununl,   41b.  ;   Fire 

Eagine,  lit.  Od. :  L<>com9tlre«,  Fury,  5«.  and  6«. ;  Aj&x,  5a.  j,Ariel,  3fta. 
88  pattarna on  catalogue,  three  atampa.— FaAsftoia. 

Bottom  and  Trollinflr  Bod.-rin^  and  fitted  for 

wlaeh,  5a.  i  Hickory  da,  fburjoial^  two  top*.  7a.  Sd.;  Hickory 
General,  13a.  6d.,  ISe.  Sd..  \k%.  Sd ,  in  partitinn  bag.  with  apike. 
Hickory  Ply  Bode,  4a.,  4a.  6d..  6a.  3d.,  Sa.  3d.,  10a.  6i. ,  SU. 

Salmon  Bod.  9ls.;  Bamboo  Cane,  14ft.,  8a.  6d.— 

FaAwcoia,  Bylaad-road,  Birmingham. 
Photo  Set,  30s  ;   Hand  Camera,  9l8. ;   French  B.B. 

Lena,  17a.  6d. ;  Spcatal  Eagliah  Iria,  33a.,  free.— Fa^acoia. 

Ten  Arc  Itampa,  Statter's  patent,  not  quite  finished, 

with  aundry  parte  ta  eompieta,  15a.  each. 

Bight  Arc  Lamps  in  good  order,  £1  each  ;   about 

3,000  carbona,  70a.  let.— Below. 


Three  JabloohkolT  Arc  x^ampa. 

Suitable  for  outdoor  work.— i 


I«ampa,  on  ornamental 

Caaaan,  Cheaham. 


braekcta,  £1  the  lot 

An  assortment*  of  new  Qaa  Heatinsr  and  Oook- 

iMu  BroTBa  for  aale  cheap  —Apply  Casnaa  aad  Curxld. 
Double  cotton-covered  Wire,  16  B.W.G.,  lOd.  ;  80i 

aa.6d.i3i,  3a.  per  lb.— Below. 


Silk  Cowered,  S8  B.W.G.,  4s. ; 

36,  8a. ;  40^  13*.  per  lb— Below. 


33,  4s.  6d. ;  32,  5s. ; 


Oardew  Voltmeter,  Woodhouse  Ammeter.  Quan- 
tity aaaorted  Tarminala,  Bella.  Batteriea,  Accnmulatora,  Switchea, 
&c  — CnxMxa  and  CaaaLo,  Cheaham. 

Beoond-hand    Bleotric    Clock,    Hot- Air  Engines, 

Rtthmkorff  and  Medical  Colla,  Dynamoa,  Motora,  Accnmulatora. — 
Bowaox. 

Cnrstal    Palace      Blectrioal     BzHibltion, 

January  1SS3.— G.  Bowaox'a  atand  ia  No.  171,  North  Nave. 


Oardew  Voltmeter, 


sr,   Ayrtou  and  Perry  Spring 

,  StlTertown  and  other  braaa  AaUtic 


Ammeter,  Packet  Voltmatar, 
GalTanemetere 

Blectrio  Watch  Ijlahter  for  the  bedside,  one 

guinea.    Low  reaiatanee  Leelanoh^e  from  la.  9d. 

Xew    pattern  Vacnnm    Tube   Botatora.  new 

pattera  Electric  Fan,  Madel  Arc  Lampa,  Model  Electric  Hammera. 

Blectro- Votora  from   Ss. ;   OsstiagB  from    la. ; 

Dynamoa  from  ISa. ;  Caatiaga  from  3a. 

The  16a.  Dsmamo  will  light  six  4-voIt  lamps. 
Blectrio  Bella  from  Ss.   6d. ;    Pushes  from  4d. ; 

RahmkorflTa  fnm.  6a.  6d. ;  Vacuum  Tubea  from  la. 

Now  ready,  Illaatrated  Iiiat  of  Dynamos,  Hodels, 
Ac  ,  poat  frac,  I|d.— O.  BowaoM,  98,  Fraad<«treet,  W. 

Injectors,  simple  and  reliable ;  a  boy  can  use  them, 

31a.,  3ua.,  43a.    Liberal  trade  diaeonnL 

InJectora.— The  Sis.  slae  will  supply  any  boiler  up 
to  4H.P.— Powaix,  Englaear,  Tnnbridge  Walla. 


Hicaor  Talc  Out  for  all  puiposeal  J0»'«^ 

^ , ^^  , ,_imneya,  *e.— C.  Joaitaoa,  lit),  Chariag  Croaa-raaB'-'^ 

Kenyoa's  patent  Val^e  Pipe,  dry  smokinz.  post       Biunial  Xiantem,  4in.  eondenaers,  ^^^^ 

N,  U.  6d.-4.1£aKioa,  Methar  Hall-iw^  Dea^aitar.  •*>*'*"  |  ^Irer,  compUU,  £7.-4,  HU  laidc-road,  Tulae  BdL  ^ 


The  Seienoa  Co-oparatiwe  Sup^,  nnaH 

Hire,  aad   Bxehaage.     Largaat  and  ehaap^i  yt'tiwit  iiaiM  ■ 
London.    BatobUahad   1862.  ^^' 

Vacuum  TabsSt  flipeetrum.  FlaoreaoeBt,  Crookn^ 

Aurora,  Bgga,  Caacadea,  danljag  diopiaya  far  catartalaaMta  C«l 
aad  Wiaaahnrata.     Bale  ar  hlra. 

Influenoe  and  Frlotional  XaohiaM,  im» 

aorie%  Part*,  Maleriala,  Platea,  Cylindera,  Condnetara,  BdaiGba 
Vulcanite  Bod«,  Cementa,  Anuilgaaa. 

Batteriea  and  Aconmnlatora  for  all  panoi^. 

Ko  an  tried  noreltiea.  but  aubetaaSal,  durable   article^  ar  kcha 
efleiaaey  aad  coaTtalaneo.    Cheapaaee  aaoMtchod.  ^^ 

Dynamoa,  Motors,    Castings,    Eleotrie  Isilmi, 

Anaaturea,  Cammutaloro,  Are  and  Glow  Laapa^  10  apecial  mimti 
origiaal  dcaigaa. 

Xedical  Bleotricity.— Every  Mproved  Potft^ 

Voltate.  Magoetie,  Influence  Machine,  Belt,  Bath,  TeaL  AemZ 
aad  laatruetion  Book.  """^m, 

Blectrio  Wirea.— Copper,  Iron,  Gsraan  Bfln^od 

Platinum.    Chaapoat  new,  half-priea  aecandnand  i  a  aad  S^  Jklk 

Air-Pampa,  Hechaaies,  Hydroetatios,  Bcual  Boi 

Aoparatua,  Mineralogleal  CoUaetiMa,  Madela  efCryatala.   li 
other  Lecture  Neceaaariea. 

Optica.  —  All  kinds  of 

Electric,  Lime,  Magaeaium,  Oil  Ltghta,   Telaacapea, 
Spactroacopea,  Polarlaeopoa,  Laataraj^  Ac. 

Accessories  innumerable  for  ExhibitioDa.  8^ 

eiTeata  in  Electricity.   Lifht,  Heat,  Cheaaiatry,  Co«j«na|»  a  lit 
prices.    Lenaoa  from  id. 

Photojrranhjy.— First^cIaaB  Oameras,  LwnM,^>si» 

ally  cheap  PartriJt,  Bnlarglag,  Laaleraa,  Lampa,  Cendww  k  fci, 
Backa,  Btaada,  Aeccaooriea. 

Xicroacopea.— Good  oolleetion.  new,  for  prsadi. 

AlaoBae  cheap     hiaiological,  mechaaical  atagea,  Babata|i%  JLMi  i 
Polariaoopea,  Objecta. 

I<antema  and  Siidea,  best  aad  eheapeat,  aes« 

aecoadhand.    Lanteraa,  Bodiaa,   Lampa,    J  eta,  Bag%  Ftaeat  laM^ 
Acccaaoriea. 

laathea.— NnmarouB  good  Bench  aiid  Hsot,  tea  Ul 

WaUh  and  Cleckmaker'a  Maadrala  aad  Toola,  LapUaika*.  Baa 
Frat  and  Cirealar  Bawa,  SUde-raata,  Chacka. 

Bnffinaa.— Half,  one,  two,  four-hoite.  Soaaif 

good  Modala,  best  BoUare^  CjUadara,  Paapa,  Gaagtiv  Caeka. 

Chemiatry.— laboratory  Outfits.  PlatianB,  Qmo, 

Glaaa,    Porcelain    Vaaaekk    Furaaeea.    Staada,  Maaaat«%  Bmbh^ 

BtiUfBlowptpaCabiaota, 


Eeieelflii, 


haiairala,  Miaarala. 

Important.— Knowing  best  markets,  nuke,  ssdsa 

of  laatmmenta.    I   guarantee   cfflciency    and    eheapacai  a(  nar 
articia,  and  advice  free. 

Catalogues —Eleeuio,  Hedhaaio,  Tslesoope,  IGo*' 

ecope.    Telegraph  3d.  ieach.—CAPUTx I,  aiB,  Chanica-attaal,  Hmi» 
ham  Court-road.    Near  Are  atationa. 


Xiondoa 

•k. 


Acton  Vale  Bnffineerina  Works 

W.,  for  Spadal  Maehlnea,  aad  every  daocnption  best 
prtcea. 

"Atmospheric    Artiflcial    IncubatUML"  t 

new  work,  giving  full  deaeription  of  modem  incubating  aMNam 
with  engraringe  and  diagrama,  7  atampa.— Hi  m  an  aal  uuno- 
LAin,  Nailaworth,  Gloa. 

Skatea. -Polished  beeehwood«    la   Ud.;  W«ba; 

with  braat  tlpa.  9a.  Sd. ;  Aema,  Sa.  Sd. ;   Caladoaia,  la.  H^fiA^ 
HAaoia'a,  Settle. 


SaiTB,tVa 


Mioroacopic  Object  Houn tin g.— All 

ahould  read  **  Praotical  Hiata  en  Mounting,"  a  deal  aT  ..— 
information,  poat  free,  6d.— Masoic ,  68,  Park- road,  Claphaa,  t  V 

Botanical  Objecta  for  Studenta.  nist  dnUr 

atained  aectiona  (flrat  claaa  quality),  IS  miaccUaaeoai  ipaaam 
Full  inatructiona.  Liat,  atamp.  Poat  fy«a,  la.  Id.  per  •eai.-4i 
above. 

Powerful  }-horse  Water  Kotor,  new,  diirshlk, 

I7a.— Lawk,  Nailaworth,  Glea. 

Oydea,  Hail  Carts,  sets  of  fittings  or  parti,  floM 

orronirh.— WALaan  Baoa.,  Wclliagton-road,  Laada. 

Picture  Ftamexs.— Hitre  Outtins'  XachlnsBb* 

lOa.  6d.  Comer  erampe  from  9d.— WAi.aan  Biaoa.,  WeUiagMB-Wt  ^ 
Leeda. 

Xachiniata*  and  Amateurs*  Lathes,  \ 

or  gap-beda,  plain  or  terew-mttiag.    Liat,  aea  below.— JaaaATi. 

Fana,  SUde-rasts,  Machine  Vices,  Haad-nsti,: 
Btaadarda,  Be.    Liat  3d JAnnATT,  ancaa-atrcet,  Lcieealar. 

Danccr*s  Microphotoa.    List    5,000,  saotplal 

la.  3d.— 33,  GreaaM-ettaat,  Moee-olde,  Maachcater. 

"Britiah  Association  Catalogue  of  ^    ^ , 

royal  4U.,£».    •'Pearaon'a  Practical    Aatroaemy,"  halflMsAl 
vola.  4to.,  £4  — R.  Joaaaon,  45,  Jarmyn-atrect,  Livarpaai. 

Iiauneh  and  other  Steam 

PrepeUera,  Lathcis  aad  all  kiada  of  maehinary. 
treat,  Boho,  W.C. 

Lathe  (new],  4|in.  back  gear,  8ft  bed,  iIUri4| 
face  plata,  drill  and  eeatra  ahucka,  £14.— B.  Skitx. 

The  Cheapeat  and  Beat  Printing.-ljW  gl 

heada,  ipemeraadaflM,  aarda.  Be.,  la.  Id.  frpa.— Ticreau  ri0i*T| 
Wonaa,  Scarborough. 

Telescopee,  Electors  aad  Befractoxa,  ■MOB^^^'id 

ior  aale.    Takea  iaatmmenU  of  cUeaU  whan  esc  hanging. 'CAiv^^ 
Widfard. 

Models.— Send  for  I^noas   ai;^  Davies*  Bli 

Catalogue,  enginet,  caatiaga,  forginga,  Be.,  poat  free  fsari 

Special  Attention  paid  to  eastings,  as  to  \ 

and  quality  of  metai.    The  beat  ia  the  uade. 

The  Deaigna  are  of  modem  engines,  all  t7F*-j 

Tiipla  aapanaion, locomotive,  Bo.    Boilera  of  allkinda. 

Ship  and  Boat  Modela  for  ezperimcntil] 

built  on  any  given  linea  m  weed  or  metal. 

Hodels  of  every  descrintlon  adjusted  or  rtpsJaA' 

put  in  working  order.    Beat  workmanahip.    Loweat  pno*. 

Lucas  and  Dawies,    Meohaaieal  and 

Modal   Makera,  67,    PWrringdon-toad,    B.C.     Bapcruamti 

'''kackiea.  Limited,  Sole  Manufaeta«woflDd*'M 

Patent  Spnag  Pnlleya,  M^SOO  in  naa.— Barka  Iron  WorU  1U«^ 

Deaigns  Finiahed  sad  Working  Dmiwyg?!! 

from  leujfh  akeirlwa     Invantara'  ideaa  Tv'kvd  out.  " 
— UAnnaas,  35,  Percy-road,  Bhepherd'a  Buah,  W. 

Stained  0)aes  Window    Lead./-3b«'^ '^  | 

Caatla-atraat  Baat,  Oaford-atreet,  Loadoa,  W.  \ 


ENGUSH  ICEGHANIO  HTO  WORLD  OP  SOZENOS:   Wo.  1899 


AMD  WOfiU)  OF  SCIENOE  AND  AiT. 
rSIBAT,  JAyUABY  IS,  1893. 


FBAGTICAI   1L1CTBIC-LIQHT 
PITTIHO.-XL 

B;  F.  0.  Allsop. 
Aatiur    of    "FncUMl    Elantris  •  B«U   Fitting," 

"Tdnhoui:  thaii  Conitruotion  uid  FlttiiiB," 

"  BlMttie-Ball  Conitiactioii,"  Jta. 

Wood  Oleata  uid  Oular. 

4  3k  forthei  protection  agaiiut  mechanical 
J\.  injury,  and  in  ordsr  Out  the  virei 
3aa,y  be  fixed  in  a  neat  and  workmanlike 
mannar,  they  must  be  run  in  speoiaUf  pt«- 
pmd  wood  casing.  This  casing  ooneiaU  of 
oontinnoiu  leDgtha  ot  wood  about  12tt.  long 
and  l^in.  to  6in.  wide,  on  one  eide  of  which 
are  out  two  grooTei,  at  onch  diatanoea  from 
one  another  Uiat  thera  i«  a  continuous  fillet 
between  them  ol  not  lew  than  ^in.  in  width  in 
the  case  of  the  small  oaaiDga,  and  Sin.  in  the 
lar^.  sizes.  An  ornamental  lid  is  provided, 
which   holds  the  wires  in  the  ^roovee,  the 

n  thus  arisiDg. 
A  simpler  waj  of  fixing  the  wires  and  the 
«ne  that  was  almost  umrersaU;^  employed 
before  the  introduction  ot  casine,  is  bv  means 
-of  wood  cleats,  a  form  of  which  is  shown  in 
section  in  ^Fig.  S4.  They  are  made  of  hard 
wood,  and' vary  in  length  trcnn  IJin.  to  3in. 
or  6in.,  and  jm.  to  jio.  in  width,  aooordisg 
to  the  size  of  wire  they  have  to  carr^.  Two 
mores  are  cut  in  the  cleat  for  Qw  wires,  and 
the  hole  through  which  passes  ^  screw  that 
fistene  it  down  is  between  these  two  grooTes. 
In  fixing  wine  by  means  ot  cleats,  the  cleats 
are  pUoed  along  the  wires  at  intervals  ot 
abont  12iii.,  and  the  wires  stretched  up  taut 
before  tke  last  two  or  three  turns  to  t^  ~ 
eorawa  in  the  cleats  are  given.  The  size 
the  inooves  in  the  deate  should  be  a  little 
nuUer  than  the  wires  they  are  goii 
hold,  otherwise  the  wires  cannot  be  streL  ._ 
and  a  neat  job  made.  Fig.  85  shows  a  metal 
flip,  the  use  of  which  is  similai  to  that  of 
the   cleat,    except   that  a    separate  dip  is 

,  re^niied  tor  each  wire.  This  method  of 
fixing  liie  wires  by  wood  cleats  or  clips  is 
nrely  naed  now,  it  being  only  suitable  for 
temporary  work,  or  for  mills  and  factories, 
thongheven  here  it  will  be  found  advan* 
ta^ns  to  use  proper  wood  oamng.  In 
pnvate  houses  the  use  ot  cleats  is  quite  in* 

,  admissible,  as  is  also  fastening  the  wires  by 
ftariee  af^  the  manner  employed  in  eleetrio- 

I    bell  and  t^ephone  fitting. 

u        For   all   Brst-olasa   deotrio   light   work, 

I  casing  made  out  ot  the  best  American  white- 
wood  must  be  employed,  and  in  seUotiiig 
sQch  casing,  particular  attention  should  be 
paid  to  see  that  the  different  lengths  are  tree 
aom  knots,  and  have  a  good  dean  finish.  A 
Klanoe  will  generally  aumoe  to  ascertain  this. 
In  ^ood  eaamg  the  grooves  and  faoee  of  the 
MBng  should  be  perfectly  smooth  and  even. 
With  the  inferior  qualities  sf  wood  or  bad 
nonlding  machinery  it  is  impossible  to 
obtain  this,  so  all  lengths  showing  tufta 
w  roughness  should  be  rejected.  Electric 
lifAt  cudngB  are  also  to  be  obtained  in 
TeUowdeal;  bat  except  for  mills  and  faotociee, 
or  where  cheapness  is  a  great  desideratum, 
nch  should  not  be  employed.  Tellow  deal 
IS  not  near  so  hard  as  whitewood,  and  where 
I?  sutue  work  "  is  employed,  does  not  allow 
of  radi  a  neat  job  being  made. 

Fig.  80  shows  a  sample  board  of  dectric 
u^t  casings,  on  iriiioh  are  fixed  six  dit- 
ment-size  casings,  with  oovers  oomfilete. 
«e  fenn  of  cover  shown  is  the  ordinary 
<*!'  plain  pattern,  but  fancy  or  ipeoal  pat- 
tenuoaoaf  course  beobtained.  ThefoUow- 
;      >aK  table  shows  the  width,  eise  ot  grooves, 

^     and  width  of  fillet  ot  the  diOn^nt   size 
TOL.  UT.-II0. 13B0. 


The  size  of  grooves  given  are  tor  cables 
and  wires  with  an  average  thickness  ot  insu' 
lation.  With  verv  heavy  or  specially-- — 
lated  oonducters  ute  next  "~  ' 
must  be  employed. 

Where  the  building  to  be  wired  is 


t  size  larger  casing 


the  walls,  OT  at  th6  top  of  the  dado,  where 
the  style  of  decoration  will  admit,  is  shown 
in  Fig.  87.  This  form  ot  easing  has  no  base 
to  it,  the  wires  being  merdy  laid  in  the 
grooves,  and  the  casing  screwed  to  the  wall. 
In  wiring  a  building,  the  oonrse  for  the 
wires  having  been  decided  upon,  a  hole  is 
out  through  such  walls  and  floors  as  are  in 
the  patlk  Zl  the  wires,  and  the  casing  after- 
waidi  fixed  by  sorews,  or,  in  the  osae  of 
brick  walls,  by  long  Frenoh  nails,  tor  which 
the  wall  has  Men  preyiondy  plugged.  There 
are  three  ways  in  which  the  casing  may  be 
run— lat,  on  the  eurtace  of  the  walls,  as 
shown  in  Fig.  88,  which  is  a  section  of  the 
casing  and  wall ;  2nd,  partially  sunk,  leaving 
only  the  lid  exposed,  as  in  Fig.  89  -  or  3rd, 
it  may  be  entirely  sunk  benaaui  the  plaster, 
as  shown  in  Fig.  90.  The  first  method, 
which  is  known  as  "  surface  work,"  is  the 
easiest,  and  least  expulsive.  It  is  usually 
adopted  in  all  houses  that  are  wired  in  a 
finished  state,  and  also  in  mills,  faotories, 
and  similar  buildings,  where  the  sight  of 
Ulo  caaing  is  not  objected  to.  In  atldition 
te  its  simplicity,, it  has  the  advantage  of 
allowins  every  part.ot  thewiieeto  be  readily 
aooeviUe,  an  advaittage  that  is  only  fully 
appreciated  ^ther  by  the  eoatraotor  or 
honsehdder  after  having  experienced  the 
amount  ot  bonble  and  inconvenience  oaused 
by  the  renewal  oi  a  faulty  wire  when  the 


finished  state,  there  will,  of  course,  be  a 
large  amount  ot  surface  work,  and  fancy 
moulded  casing  will  frequently  have  te  be 
employed.  Very  often  we  contractor  will 
have  to  matdi  samples  specially  designed  by 
the  architect,  or  supply  such  fancy  patterns 
as  wiU  match  the  onlinary  monldiiigs  of  the 
rooms,  and  harmonise  with  the  general 
deoorationB. 

A  form  ot  the  fancy-moulded  casing,  very 
usetul  tor  running  wirw  along  the  top  ot 


work  is  sunk  beneath  the  plaster.  In  the 
seoond  method,  or  "partially  sunk  work" 
(Fig.  89)  KTOovee  or  channels  are  out  in  the 
plaster  (if  the  house  is  in  a  finidied  state) 
into  which  the  casing  is  fixed,  the  cni^g- 
away  afterwards  being  made  good  by  a 
plasterer.  It  has  a  somewhat  neater  ng- 
pearance  than  "  surface  work,"  while  it 
retains  all  the  advantMes  as  to  aooeesibility. 
Tliis  method  is  generalfy  adopted  in  buildings 
that  are  wired  in  caroaee,  thou^  in  finished 
houses  advantage  is  often  taken  ot  the 
opportunity  afforded  while  redecorating  to 
sink  the  wires  in  the  walls.  The  Uiird 
method  (Fig.  90)  is  called  "concealed  work," 
and  is  the  one  usually  adopted  in  such  j)arto 
ot  the  house  whrae  the  sig^t  at  the  caomg  is 
objected  to,  or  far  houses  wired  in  oaroaae. 
The  casing  is  fixed  directly  to  the  brick  wall, 
and  the  plaster  run  right  over.  If  the  casing 
of  large  size,  it  will  frequently  be  necessary 
chase  the  bricks  to  allow  it  to  aink  deep 
longb.  As  te  which  method  should  be 
aployed,  ot  course  nearly  everything  de- 
pends on  the  style  and  arrangament  cS  the 
building,  and  it  is  very  aeldom  that  one 
method  entirely  is  kept  te  throughout.  In. 
most  oases  a  combination  of  all  tluea  will  be 
necessary,  concealed  work  in  the  principal 
rooms,  and  either  surtaoe  or  partially-enak 
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work  in  the  basement  and  otlier  unimportant 
parte  of  the  booae.    Generally  speaking,  it 
IS  as  veil  to  AToid  concealed  work  u  much 
u  possible;  but   where  it   is  employed 
fiSort  should  be  made  to  get  as  straight  a  r 
as  possible,  and  also   to    ose    rather  lar^ 
casing,  in  order  to  facilitate  the  diawiog-iu 
of  a  new  wire  should  the  insulation  of 
bieak  down. 

In  damp  situationB,  such  as  in  breweriea 
and  faotones,  the  casing  ahould  be  supported 
off  the  walle  br  small  pormlain  insuL^ton, 
as  in  Fig,  91,  the  same  sciev  that  is  used  to 


fix  Qte  casng  pasaine  through  the  centre  of 
the  insulator  and  holung  it  m  place. 

In  running  casing  in  "  surface  work  "  it 
should  be  run  at  Ae  top  of  skirtiDgs,  round 
the  fnuoing  of  doors,  £o.,  in  fact,  generally 
speaking,  follow  all  angles,  bends,  and 
decorations  of  the  Toom.  In  gettma;  to  elec- 
trotiwe  in  the  centre  of  the  room,  the  cMing 
should  not  be  taken  across  the  ceiling,  but 
under  the  floor  of  the  room  above,  and  the 
wires  dropped  down  through  a  bole  in  the 
plaster  to  the  fitting  below.  The  method  of 
running  the  casing  under  floors  is  shown  in 
Fig.  92  ;  that  is,  in  oases  where  the  direction 
of  the  wiree  is  parallel  with  the  floor  boards. 
In  Fig.  92  it  will  be  seen  a  floor  board  is 
taken  up  and  Uie  joist  notched  sufficiently  to 
take  the  casing  and  lid,  so  that  the  floor- 
board can  be  replaced  after  the  casing  isrun. 
Care  should  be  taken  to  see  that  the  casing 
is  so  arranged  as  to  come  in  the  centre  of  the 
board,  and  also  that  the  board  when  re> 
plaoed  is  screwed,  and  not  nailed,  down,  as 
the  former  prevents  vet  gettins  to  the 
casing,  such  as  from  washing  the  floors  ; 
while  the  latter  aUows  the  board  to  be  readily 
taken  up  at  any  future  time  for  inspecting 
the  wires.  If  the  casing  is  of  large  size,  this 
notchiagthe  joists  cannot  be  done,  owingto 
ite  weakening  them,  so  in  this  caae  the 
casing  must  be  fixed  to  the  ondereide  of  tiie 
joists  by  special  braoketfi.    Where  the  wiree 


run  aercea  the  room  at  right  angles  to  the 
floor-boards  there  is,  of  course,  a  dear  run, 
and  the  casiiig  must  be  screwed  to  the  sidee 
of  the  joists.  To  do  this  it  will  be  neoessary 
to  take  up  a  short  length  of  every  fourth  or 
fifth  floor-board,  and  the  wires  having  been 
drawn  under,  short  lengths  of  casing  are 
faatened  to  the  portion  above  the  boards,  and 
the  different  lengths  slipped  along  the  n 
till  all  that  under  the  burds  is  csaed ;  that 
is,  piesuminK  the  casing  cannot  be  passed 
along  in  one  length. 

In    some    instacoes,    such    as  in  shops, 
offices,   &o.,   crossing  the  ceiling  with  u« 
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casings  to  reach  the  fittings  in  the  oenbe 
v^  not  be  objected  to,  and  if  a  little  care 
is  taken  to  artistically  arrange  the  lamps  a 
very  good  job  can  be  made.  Fancy  moulded 
casing  should  be  used,  and  this  should  be 
run  so  as  to  appear  part  of  the  decorations. 
Tbie  is  not  always  an  easy  matter,  but  in 
many  cases  can .  be  done  with  the  most 
pleasing  resnlte.  A  very  good  way  that  is 
frequently  employed  is  to  run  the  casing 
across  the  oeUi^  so  as  to  cut  it  into  panels, 
as  shown  in  Fig.  93,  a  ceiling-rose  and 
pendant  light  being  plaoed  at  each  inter- 
section. Of  course,  there  would  not  be  vires 
in  all  of  this  casing,  a  greater  part  of  it 
beiuK  dummy  casing  run  to  complete  the 
panels.  In  orosaing  to  a  light  in  the  centre 
of  a  conidoi  the  casing  shoald  be  nm  right 


across  the  ceiling  to  the  opposite  wall,  t> 
this  will  be  foonif  to  have  a  better  appssr- 
auce  Uian  if  tJie  casing  came  from  ewe  vsll 

Ihe  mnning  of  casing  is  usually  done  by 
carpenters,  two  men  Eixmg  the  casing,  vhile 
t^  wirMuan  follows  on  with  the  wins, 
laying  tbem  in  the  gnMvee,  and  making  the 
necessary  joints,  the  cover  of  the  cisuig 
afterwards  btdng  screwed  on  by  the  car- 
panteTS.  The  usual  carpenter's  tools  are 
required  for  running  casing,  those  more 
frequently  in  requisition  being  a  tsnoa^saw 
(i^oh  ahonld  be  kept  sharp],  ai^d  a  nutM- 
Hook.  The  casing  IB  screwed  to  (he  wl^ 
Horevs  passing  lirough  the  oebtie  of  the 
fillet,  care  b^  taken  to  sse'fiistloDg, 
slight  ■mews  are  used,  and  tha^  they  •" 
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put  oentnlly  betwaen  the  wires.  The  prs- 
aonos  of  aor«we  or  any  metal  work  between 
tin  oonductora  it  ohviouBly  disodTsntageoiis, 
as  thej  tend  to  bridge  aeroea  the  inteiral 
between  them;  therefore,  no  more  screwe  or 
huIb  ehonld  be  u«ed  th^n  are  abMliitely 
Dacasearr,  and  in  screwing  on  the  lid  fbe 
screws  sQouId,  in  the  larger  size  ooaiiiga,  be 
idAced  at  the  ed^s  of  the  cover,  m  shotFii  in 
Fir.  86.  la  joining  the  leagtha  of  oadng  it 
is  OMrt.  to  raitn  the  eads,  ma  m  Pig.  94,  since 
this  allows  of  a  more  solid  Junction  being 
nude.  Where  the  cMing  turns  at  right 
angles,  the  ends  mTut  also  be  mitred  and 
joined,  as  shown  in  Fig.   93,  and  as  i 

d6  when  the  casing  is  on  the  flat,  as  it 

be  if  com.ihg  from  under  the  fioor,  and 
pasnng  down  the  wall. 

Pig.  97  abows  how  the  casing  is  joined 
when  it  is  neoesaaiy  to  tee  a  piece  on,  suoh 
as  is  the  casei&drappinff  down  to  a  switch. 
The  cAsiDc  oa  the  right  comes  from  the 
mains  arta  nms  on  the  left  to  the  lamp,  the 
bottom  pieoe  dropping  down  to  the  switch. 
Figs.  98  and  99  show  the  method  of  joinin)- 
the  casings  -when  taking  of!  a  oonnect:on  to  i 
Urap  and  switch.  Fig.  99  is  a  section  of 
Fig.  98.  Here  it  will  he  seen  the  positire 
wire  orossea  the  negative,  and  precaatians 
most  be  taken  to  prevent  its  passing  too 
doee.  The  end  of  the  casing  h,  It  wiR  be 
seen,  butts  on  to  the  oasing  a,  while  a  special 
grooved  block,  e,  is  screwed  to  the  back  of  a 
and  b.  The  bottom  groove  of  the  casing  a  is 
joined  to  the  right-hsnd  side  one  of  i>,  while 
the  top  groove  of  a  passes  through  a  hole  to 
the  groove  in  the  block  «.  ana  comes  ap 
through  a  hole  in  the  left-hand  groove  of  b. 
Thus  the  positive  wire  posses  at  the  book  of 
the  negative,  there  being  woodwork  all  the 
ny_  between.  Whenever  the  casing  turns 
at  right  an«lee,  the  inner  sidee  of  the  groove 
■t  the  bead  should  t>e  eafiad  with  a  sharp 
chisel  to  allow  the  wire  to  set  nioelj  at  the 
uigle,  for  it  must  he  ram^mbered  that  the 
wires  cannot  be  bent  to  too  sharp  an  anglt 
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THE  now  of  smell  is  intimately  ocqaaintad 
•ritb  the  lense  of  totte ;  ao  much  «□,  that 
many  people  devoid  of  the  tense  of  smell  are  also 
devoid  ol  that  of  taste.  The  nose  is  the  octiTS 
ni^n  for  the  sense  ot  edsU.  Its  parts  Buy  be 
described  as,  firstly,  on  anterior  portion  called 


Ssotioa  of  Nose,  ihoiriBg  BigU  If  seal  Chamber. 


'  anterior  oares,"  and  a  hinder  portion  termed 

tbe  "posterior  norea." 
The  anterior  norea  is  dirided  into  two  ports  by 
bona  called  the  "  septum."  Above  this,  separ- 
ating the  cose  from  the  cranial  oovity,  is  the 
cribnfom  bone,  vhicli  is  parfonted  for  the  pnr- 
posa  of  parmittiiig  the  bianehea  ot  the  olfoctory 
nerve  to  arrive  at  Uie  top  of  the  air  passage,  and 
thai  by  sniffing  we  have  the  sensation  known  -  - 

!□  ordinary  breathing  the  odoriferons  particles 
do  Bat  rise  sufficiently  high  in  the  nosa  to  toach 
tba  olfactory  Deere,  and  oonseqaently  smell  doea 
not  occar  anlesa  an  extra  inapirotion,  or  ao-collad 
sniffing,  isindalged  in. 

The  inside  of  Uie  anterior  noaa  Is  aapplted  ivilh 
littlescroll-likebonea  termed  thesuparior,  middle, 
and  inferior  tnrbinal  bones.     These  exist  npon 
outside    of    each  nasal  chamber,   and 
iTed  by  the  muooua  membrane- 
be  nose  is  separated  from  tha  month  by  the 
palate.    The  chief  organs  ot  amsU  ore  really  tha 
olfoctory    cells,    which   ore   exteniions   of  the 
olfactory  nerves ;    it   would   appear,   therefore. 


Also,  where  joints  in  the  wire  will  be 
wry,  the  ^ooves  must  be  slightly  enla^ted 
for  these  joints,  a«  shown  in  Fig.  98.  Tbo 
lid  of  the  casing  is  fastened  to  the  cover  by 
eonwing,  small  brass  round-head  screws 
bemg  tbe  best  for  this  purpose,  and  all  joints 
in  the  lid  shnnld  be  mitred  as  described  for 
the  casin?.  Where  the  oasinB  ends  abruptly, 
t  small  block  of  wood  should  be  inserted,  as 
shown  in  Pig.  100.  and  the  lid  carried  over 
it,  the  moulding  being  continued  round  as 

Whilethecaaingisbeingrun, woodblocks  partidei 
must  also  be  fixed,  to  which  the  switches  "^^  conduct  the  impression  to  the  nerve  itself, 
and  fittings  are  afterwards  fastened.  With  The  npper  portion  of  tee  nasal  chambers 
"concealed  work"  the  method  of  doing  this 
is  shown  in  Pigs.  101  and  102,  Pig.  101 
Jwiog  a  section  of  Fig.  102.  A  square  wood 
hlook,  a,  is  procured,  the  back  of  which  is 
grooved  to  receive  the  casing  b.  and  the  ende 
w  the  wires  are  brougJiit  out  through  a  hole 
•s  shown.  The  block  is  nailed  to  the  wall 
^th  stoat  floor  brads,  and  the  face  of  the 
block  comes  flush  with  the  surface  of  the 
plaster.  Pigs.  103  and  104  show  how  the 
olotks  are  fixed  in  "  surface  work,"  special 
nmnd,  polished  walnut  or  mahoganv  blocks 
nwngueed.  Pig.  103  is  a  section  of  Pig.  101. 
la  the  figures,  a  is  the  block  and  b  the  casing, 
™icb.  It  will  be  noticed,  is  stopped  at  ttie 
wge  of  the  blook,  the  end  of  the  CEuinf;  being 
^t  round  so  as  to  flt  hard  up  against  it. 
"» two  wires  come  through  a  hole  in  the 
^tre  ot  the  block,  the  block  being  fixed  by 
■"W  two  screws  shown. 

In  damp  places,  or  where  it  is  desired  to 
'y*  estra  precautions,  the  oasing  and  lid 
^'o^i  be  served  with  a  coat  ot  shellac 
T*"Mh  both  inside  and  out,  and  then  left 
w  thoroughlv  dry  before  being  erected. 
Mothar  coat  is  frequently  given  when  the 
J"iog  is  Sied  and  the  wires  in  plaoe,  and  a 
Wud  after  the  lid  is  on.  This  entirely  pre- 
7*^  the  oasiag  afterwards  absorbing  mois- 

"». «  might  otherwiM  be  the  cttse. 


OUoctoijCaUL 
I,  Epilhalial  calls;  2,  OUooloiy  odU. 


lined  vith  mucous  membrane,  rich  in  spithalial 


of  the  organ  are  chiefly  ritaatod  at  the  upper 
portiDD  :  indeed,  the  maoona  membrane  covering 
the  auperior  and  middle  tnrbinal  banes,  together 
with  the  tops  of  the  septnm,  is  richly  endowed 
wilh  branches  of  the  nerves  from  the  olfactory 
bulb.  The  lower  portion  ot  the  nose,  that  ii,  the 
inferior  turbinal  bone,  i)  covered  with  dliatad 
epithfllium,  and  is  mpplied  with  nerva  branchea 
from  the  fifth  danlaL 


The   midtMcopical   student  wiU  observe  the 

nerves  of  the  upper  portion  of  the  nose  are  those 
known  u  non-medollated ;  it  is  also  curious  the 
apper  portion  of  the  epitbeliam  should  be 
destitute  of  cilia,  while  the  inferior  portion  is  to 
richly  supplied.  The  student  will  now  under- 
atona  how  it  is  that  in  foggy  weather  the  lower 
portion  of  the  nose,  as  it  were,  filters  the  air  in 
its  passage  over  and  through  the  oilia,  and, 
therefore,  how  tbs  basal  portion  of  the  nosa  is 
rendered  black  by  the  organic  matter  which  the 
fog  contained.  The  aofompanying  sketch  will 
render  clear  the  position  of  the  ol&otoiy  cells  in 
connection  with  the  epithelium. 

The  senses  we  have  so  lar  reviewed  cannot  be 
stated  to  be  in  any  way  complicated ;  bat  the 
I  ot  hearing  and  its  o^anisation  is,  to  toy 
[east,  not  simple,  bat,  together  with  the 
I  of  sight,  somevhat  complex.  The  "  ear  " 
is,  as  a  matter  of  convenience  for  puiposea  of 
atudy,  dirided  into  three  parts :  Firsuy,  the 
"  extenial "  ;  secondly,  the  "middle";  and, 
thirdly,  tha  "  internal "  ear.  The  former  of 
these  u  ot  very  little  interest  to  the  mionwcoj^st, 
excepting  tiom  the  (act  that  the  skin  which  Imes 
the  passage  from  the  "pinna"  inwards  along 
the  exteroot  aaditory  meatuslis  sapplied  upon  its 
outer  ports  with  a  number  of  gUnds,  whleh 
seorate  tha  wax  of  the  ear,  termed  cemmen.  The 
student  shonld  carefully  apply  himself  to  the 
■tmcture  of  these  glands.  I'he  middle  ear  or 
"tymponnm"  is  <a  no  intereet  to  the  mioro- 
soopist;  the  student,  therefore,  deejiing  a  know- 
ledge of  Its  stmctnre  is  referred  to  physiological 

The  internal  ear  is  most  interesting,  and, 
although  its  phynology  will  not  be  entered  into 


Section  through  the  Olfactory  Be^on. 
I,  Thick  epithelium :  2,  Thin  epithelium ;  3, 1 


here,  a  sketch  is  given  of  the  ports  with  which 
the  micToecopist  may  be  expected  to  have  soma 
acquaintance.  The  sectien  shown  is  magnificent, 
about  four  hundred  diameters,  and  made  throagh 
the  scalia  medio  of  a  subject  deadabout  sis  hoim. 
It  euffidently  explains  itself.  Turning  oar 
attention  to  tee  sectors  ot  the  eye,  we  have 
one  ot  tee  most  beantiful  studies  for  tee  micro- 
scopist.  Eich  eyeball  is  hollow  and  spheritol, 
opaque,  and  ot  a  whitish  ooloor,  excepting  in 
front,  where  it  is  perfectly  transparent.  If  we 
tha  eyeball  eotiiely  through  with  a  sharp 

r,  or  scalpel,  we  shall  find  it  to  be  possessed 

of  three  distinct  coats.  These  are  brmed — 
startiog  from  tbe  outride — tee  sclerotic,  tee 
ehoTiHd,  and  the  retina,  respectively.  Tbe  last  of 
these  is  a  beautiful  layer  of  nervee,  netttd 
together,  forming  a  kind  of  mesh-work,  imd 
extending  over  the  bock  and  ridea  of  tee  interior. 
If  we  cot  terongh  tee  front  portion  of 
B  eye,  namely,  tee  transpu«nt  port,  or 
tnea,  ws  find,  rituoted  immediately  beneath, 
..  space  filled  wite  aqueous  humour,  deriving 
ite  name  from  the  fact  of  it«  watery  choracter. 
Immediately  behind  this,  we  have  what  is 
knovn  os  tea  "crystalline  lens";  this  is 
■ore  dense  in  character  than  the  fermer,  bat 
still  transparent ;  and  directly  behind  tbe  crystal* 
line  lens  we  find  tha  "  ritreous  humour,"  whiou 
fills  tha  entire  internol  carity  ot  the  eyebol' 
Beapecting  denrity,  it  is  intermediate  in  choncti. 
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tntwAen  .the  Dryitallins  Isna  and  the  aqnetnu 
bnnuiur. 

In  examming  miarcMoopicallj  each  indiTidnal 
coat,  we  shall  obaarrs  the  "aclecotic"  ii  com- 
powd  of  tough  fibrooa  tUroe.  The  choroid  coat 
u,  ••  we  fouid,  internal  to  the  "  eclootic,"  and 
oiHinats  of  tiro  Iftyen,  an  outer  vaicular  mem- 
hnne  and  an  inner  lajtei  of  polfgonal  ctHa, 


eye  bom  a  boQed  mackerel  ii  verj  good  for 
demonitnitiDg  the  peeliog  of  the  layen  ia  the 
cryatalline  lent.  Between  the  dUory  proceeeei 
and  the  ademtic  va  have  a  moM  of  moaoiilai 
fibrea,  which,  upon  ezaminaUon,  will  be  fonnd 
to  he  nnitripod.  Thii  conatitiilM  the  ciliary 
mnacle,  which  regnlataa  the  liie  ol  the  papil  of 
the  eye  whan  a  itrong  or  weak  light  ia  thrown 
upon  it  Of  conrie,  gensraUy  apeakini,  the 
■tioDger  the  light  the  tmaller  the  pnpiii  and 
vioe-vcnl,  exomiUng  by  fpeeial  fa«ataieat,  ai, 
for  iti-^nftai  when  th*  dliaty  mnaele  ii  para- 
lysed by  lome  drag,   inch  aa  phyaortigmiiie. 


Saoliod  of  Bitlna,  duiwing  Bidi  asd  Cobm. 

charged  with  brown  rar  Uack  pigment.  The 
choroid,  aa  it  neara  the  edges  of  the  cornea, 
airangea  itasU  in  fdda,  tanned  the  dliary  pro- 
oGsset.  In  the  poblic  mind  there  appear*  to  be 
some  little  donbt  aa  to  the  exact  podtioo  of  the 
a  will  endeaToor,  therefore,  to  look 


Station  of  Chonnd  Coat,  ihowing  Pigmmt  Cells. 

aqaeoni  homonr,  we  shall  see  behind  it  a  kind  of 
maacnlar  curtain,  in  some  cases  one  colonr,  and  in 
other*  another  colour,  depending  upon  the  indi- 
Tidnal  trcan  whom  the  eye  was  remoTed.  It  te 
to  thi«  the  name  of  iritis,  and  should  be,  aioUed, 
to  that  we  see  in  the  centre  of  Uie  iru,  i» 
coloured  portion,  ws  have  the  pupil— tlie  pupil 
eiiiUng  for  the  purpose  of  adnuttug  Qa  eye  or 
retina,  which  it,  a*  it  were,  the  aersen  npmi 
which  the  image  looked  at  it  thrown.    We  have 


SedioQ  through  Sosla  Media  of  Ear. 
1,  Beitmei'ii  membrana ;  2,  Membraiie  leetoria;  3 
and  i,  Hair  calls,  with  hairs  projectinB;  6, 
Cochlea  nerve;  i,  Bftsilar  membraoe;  5,  Crista 
Spiralis,  S.V,  Scala  Vestibulj,  S.M,  Scala  Media, 
S.T.  Scale  Tfmpuii. 


behind  the  iris  the  portion  prerionsly  desotibad 
as  the  crjetallino  Itns.  It  hat  the  pnwer  of 
refracting  light  to  a  grent  extent.  Now,  if  the 
student  will  closely  examine  this  lens,  he  will 
£nd  it  to  bo  compcsed  of  fibres  urrunged  in  layeie 
or  plates— in  fact,  if  he  hardens  its  sabelance  h; 
boiling  in  water,  ho  will  be  able  to  peel  oS  the 
lay  era,  seriatim. 

The  lens  it  held  in  position  by  a  special  liga- 
ment.    I  hsTe  found  lu'  daj-s  gone  by  that  the 


of  a  pin's  h*ad.  We  stated  the 
covered  the  whole  of  the  back  and  nde*  of  the 
internal  eye ;  it  it  in  this  way  the  optic  aerre 
enters  the  back  of  the  bto,  through  the  aclerotio 
and  ohoroid  layer*,  and  then,  azt«ndiag  itself, 

ri  nerve  i*  termed  th«  "  hliud.apot,  because 
not  {*  inaendble  to  light.  The  spot  most 
■eniiue  to  lig^  in  the  eye  is  that  known  aa  tke 
"  Uacnla  Intea,"  or  vellow  spot ;  in  th^  centre  of 
this  spot  we  have  a  uttle  depresiion  tamed  the 
"  fovea-oentralis." 

To  clearly  understand  its  position,  if  we  cat 
acroet  an  entire  human  eve  in  a  vertical  manner, 
so  as  to  divide  into  anterior  and  poeterior  halves, 
—  -u-ii   ... .V.  portenor  hsM,   nearlv 

■"'""*'■  thia  ipot  i*  not  preaent.     The  portion  of 


It  will  be  found  the  rods  and  oana  ol  ttk 
seotioa  will  exhibit  OinnaelTBa  well  by  thistMl. 
nent.  It  will  also  be  obsorved  thcyaniMA 
abundant  in  the  immediate  ricdnifrr  of  the  "ytUt* 
apot,"  and  leastabundant  aronna  the eatnoM rf 
the  optic  nerve  or  blind  spot.  In  tiie  sectisDhm 
depicted  we  havea  layerconaiftingof  aniBMHi 
number  of  cylindric^  bodiea  termed  "n^" 
arranged  per]>eDdicnlarIy  to  the  retina's  snrbe^ 
and  oUier  pyriform  bodiaa,  termed  the  "  cowa," 
Hie  outer  granular  layer  ia  ooeapoeed  ol  a 
nniBbar  of  granules,  and  paasing  from  ttiw 
granule*  nam  fibres;  it  will  be  notieedyutti 
nerve  flhree  paM  through  the  inner  graaal* 
layer  to  the  gan^iooic  corpnacle*.  The  i^ 
nerve  will  be  obaeived  tb  be  po**ei*Bil  in  Bi 
oantee  of  one  oompantiTelj  large  artery,  wUt^ 
of  oourse,  snppliea  it  with  ita  Dlood.  HuBat'i 
fluid  i«  oompoeed  of  Uchroinat«  of  potadL  tn 


A  CABFEVI£R'B  BBHOH. 

[E  carpenter'*  banoh  aa  ahown  In  fig.  1  ji 
more  snitabla  fat  an  anutanT  than  a  v*. 

inal,  a*  the  latter  geoeralljr  baaaaplsiMa 
in  the  workshop  f<a  all  tools,  "rha  aooouan^ 
mustnlian  wght well  be  called  >"HnltnBh 
Parvo,"  the  idea  being  to  malie  aa  mmdiMiiif 
tlte  space*  abont  the  Moch  for  atoring  the  toah, 
so  that  1  claim  where  tiie  auateiur  ha*  not  unA 
space  to  spare,  thi*  la  a  great  advantage. 

The  bench  at  drawn  is  8fL  long,  27ia.  wifk. 
and  2ft  Sin.  high,  not  including  ue  top.  Tt* 
great  idea  in  a  beni^  is  that  it  moat  be  finn  tod 
strong ;  a  bench  that   shakes    or    springs  lAm 


i=t 


^ 


the  eye  of  greatest  interest  to  the  micxoaoopist  it 
undoubtedly  the  retina ;  but  before  it  can  be 
subjected  to  microscopical  examination  special 
treatmeDt  it  iwiuired.  The  eye  most  fint  be 
soared  for  the  space  of  at  lettC  three  week*  in 
"Miiller's  fluid,"  the  sclerotic  having  been  pie- 
viously  pierced  that  the  fluid  may  the  better 
~>enetrate  ite  substance.  After  becoming  well 
hardened,  remove  very  carefiilly  the  retina,  or  a 
portion  of  it,  by  means  of  a  needle,  being  ex- 
oeediogly  carefiS  not  to  tear  it  in  any  way,  then 
imbed  in  wax,  and  cnt  a  thin  section,  perpen- 
dicnlarly.  This  may  then  be  placed  in  spirit, 
and  floated  oS,  £c. ,  bb  in  preparing  the  section 
of  the  spinnl  coti  previoiuly  described.  Stain 
with  caimine  eolation,  soak  in  spirit,  then  in 
abeolate  alcohol,  clear,  and  finilib  the  mounting 


¥ 


used  mutt  be  of  a  substantial  chiiaclar. 

The  general  idea  of  Fig.  1  is,  first,  i&ir<"* 
bench ;  secondly,  a  cupboard  fanned  □ndno'*)' 
for  keeping  pltmes,  &c,  ;  a  shelf  at  the  eudfu 
glue  pot  and  oddments :  thirdly,  a  rack  fliedst 
the  lack  for  chisels,  gouges,  gimlets,  i:c.  This 
not  only  means  being  able  to  find  oue'sleoll«ben 
wanted,  but  also  it  enaurea  the  chance  of  lisvisg 
a  clear  bench  for  working  on  ;  and  finally,  theia 
is  atiU  space  left  undemeatb  for  shaTiacs. 

Fig.  2  shows  the  interior  of  cupboard :  M  >" 
order  to  proceed  to  make  the  bench,  I  mult  nf^ 
my  reader  to  Kgs.  3  and  4,  showing  the  leg*  ™ 
b«ich.  These  are  Sin.  sq,,  ih.  Gin.  long,  "" 
cTost-piece  of  the  same  size  ttnfi  and  2SiB-  IdEr 
the  idea  being  that  the  bench  tap  mull  oval^ 
the  legs  lin.  in  &ont.    Fig.  i  diows  tke  W(b« 
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ol  fizmg  the  cn)«-piac«  to  the  legi  by  what  u 
knQWit  MM  halving,  and  fixed  tonthar  with  etout 
•crawa  or  aaU».  The  lower  t^  A  (Fig.  3)  ii  of 
'  Sin.  by  2in.  qaMterisg,  mortimd  Mch  end  into 
Uw  leg",  ms  shown.  The  centre  legs  sad  ctom- 
m»M  BX«  of  gin.  etufl,  with  lower  raU  3in.  by 
Sin.,  Uie  lengths  the  same  a4  the  larger  legi- 
The  bottom  ol  cupboard  is  raised  mm  uie 
gronad,  and  rats  on  piece*  21b.  square,  mortiMd 


LU 


into  oentK  and  end  legs  both  back  and  front,  and 
oMMurM  2ft.  din.  long  when^fized.  The  large 
Ugt  ue  eft.  apart,  out  to  oat,  and,  hariug  placed 
them  at  their  respective  diitanoas,  the  proper 
len^  of  the  itretcher-bar  B  (Fig.  2)  can  be 
amTed  at,  which  is  morticed  into  the  lower  ban 
A  on  end  and  centre  kgi. 

The  bsnch-top  i«  formed  of  three  Sin,  boards, 
IJin.  thick,  planed  on  the  top  tide  and  edgea,  or 
oonld  be  pUned  both  aides,  ao  that  at  any  tntnra 
time  it  conld  be  turned  ihoold  the  top  dde  bo- 
c(an«  much  cat  about;  and  I  have  found  the 
bert  way   ia  to  fix  each  board  separately  with 


f")  s 


•ewwi  (startiijy  with  the  front  one,  which,  _ 
bat  been  mentioned,  overlaps  the  legi  lin.)  '  by 
this  meant,  ahould  the  wood  be  new,  the  jatnta 
will  in  time  open,  then  the  second  and  thinl 
board  can  be  onecrewed,  and  jointed  up  close 
again.  In  the  event  of  boards  of  less  thickness 
being  used,  I  ehoold  recommend  that  they 
bnced  nndernoath  between  the  lega,  to  prevent 
any  spring,  fixing  the  braces  with  screws.  The 
cnpb<»rd  should  be  lined  throaghout  with 
matchboarding,  which  is  the  neatest  and  least 
expenrive  for  thia  purpose,  including  the  floor, 
ujting  ■  rebate  of  Jin.  in  the  front  for  the  doors. 
Ihese  are  alio  easily  made  of  matchbcard,  {in,, 
"rith  orosB-pieoes  inxide,  each  door  being  1ft.  3in. 


■i^  and  hung  with  two  pairs  of  Sin.  jspannod 
™8M,  known  ascroM-garoets.  One  ahellinaidB, 
Med  on  ailata  and  so  placed  that  the  door  shuts 

IJie  front  board  C  is  Bin.  by  lin..  screwed  on 
W  the  end  and  middle  leg,  and  fitting  ilush  with 
IBs  ndge  of  the  bench,  and  against  which  the 
5«^  screw  is  filed  (asa  Fig.  5).  The  wood 
«?**itm8  the  bench  vice  should  be  atleaat  Sin. 
«™,  lain,  by  9in.  wide.  The  mnner  (shown 
wng.  6)  should  be  the  lame  length  ai  the  bench 
■™'>  nttiag  into  a  loose  box.  This  is  the 
*™wy  method  of  fliting  a  bench  screw,  but  the 
?h  ?*  *'*  whan  clamping  any  piece  ol  wood 
"»  Dendi  Tioe   wiU  become  strained,   and  the 


paralleliim  between  the  bench  hvat  and  bench 
vice  not  regular.  A  very  good  method  i*  to 
bare   the   mnner   below  and    in   a   line   with 

the  bench  screw  (see  Figs.  T  and  B),  bnt  in 
event    of    this  being   used,    the    bench-board 


r^y 


in«t     be    Sxed     verticallv,    as    the    leg 
thick  for  the  screw    and   moner  to  work 
tbroDgh.    The  board  at  the  back  tor  the  tool- 
™v  —  iijn_   -wide,  {in.  thick,  acrewed  on  the 


.  which  will,  I  think,  complete  the  bench 
with  one  excepUon — vii ,  the  bench  atop,  of 
which  there  are  various  kinds  to  be  obtained  troa 
the  tool  dealeis.         B.  Walter  Nowcomb, 


THB    OPTICAL     LANTIKN  :     ITS 

COHSTBUCTIOV  ASH  V8a.-VIIE. 

By  CsAS.  A.  Fa&eib. 


TBE  limelight,  which  is  of  English  origin, 
may  be  said  to  date  from  the  days  of  the 
eminent  acientiat,  Sir  Humphrey  Davy,  who,  ' 
>he  course  of  aome  experiments  with  explosi 
uea,  found  that  a  great  many  lubstanoea 
therto  regarded  aa  infusible  could  be  readily 
melted  by  a  mixture  of  oiygea  and  hydrogen 
aaaea  forced  through  a  fine  jet  at  great  pressure. 
The  apparutas  employed  in  these'  experiment! 
_..  „„  . — .-;„■■.  I o(  blowpipe— invented  by 


a  philosophical  instrament  maxer  named  New- 
man ~  in  which  the  gases  were  expelled  throogb 
the  nozzle  or  burner  of  the  containing  veuelbr 
means  of  a  force-pump.  With  thii  blowpipe  it 
was  found  possible  to  obtain  a  powerful  flamt 
capable  ol  readily  fuiing  aone  of  the  moat  re- 
fractory substances,  including  platina,  lapii 
Idzuli,  emarald,  rock  cryatal,  quartz,  flint,  talc, 
alumina,  and  lime — thelatter,  when  aubjected  to 
the  influence  of  the  flame,  emitting  a  most  power- 
ful and  dazzling  light.  Ag  the  leault  o(  aubae- 
quent  experiments,  Lient.  Drummond,  R.B.,  in 
tbe  course  ol  a  paper  commanicaled  to  the  Itoyol 
Society  in  1B26,  advocated  the  use  ol  thia  light 
aignaliinK  operations,  and,  as  a  conseqnenoe, 
came  to  be  generally  Icnown  by  the  name  ol 
e  "  Drummond,"  or  lime  light- 
Before  entering  upon  a  descriptioa  ol  the 
vaiioos  methods  of  producing  tbe  gasea  and  the 
apparatus  employed  in  ao  doing,  it  may,  perhaps, 
be  advisable  to  give  a  brief  remmi  of  the  opera- 
tions involved  in  preparing  oxygen  gas  from 
chlorate  ol  potash,  which  is  the  method  almoat 
univeiBally  adopted  by  the  majority  of  lanteniiats 
ol  the  present  day-  From  wtiat  has  already  been 
said,  it  will  be  understood  that  the  illumioating 
properties    ol   tbe   limelight    emulate   Irom   a 


cylinder  ol  onalaked  lime,  which  ia  rendered 
iocandeecent  by  the  impact  upon  iU  sotlace  of 
a  stream  of  oxygen  gaa  that  is  either  blown 
through,  or  mixed  with,  a  hydioann  or  other 
Same,  the  light  thus  prodncei^  wUch  scarcely 
eioeeds  the  size  of  a  pea,  being  remarkable  tor 
its  steadiness  and  intcointy.  Oxygen,  which  is 
the  most  important  of  the  two  gases,  is  readily 
produced  by  placing  over  a  gas-stove  or  an 
ordinary  fire  a  metal  retort  charged  with  a  mix- 
ture of  clUorate  of  potash  and  black  oxide  of 
manganese.  In  a  very  short  time  oxygen  gaa  is 
evolved  in  great  abundance,  and  may  be  con- 
ducted to  a  wash  -  Ixittls  containing  water  br 
means  of  a  suitable  length  of  mbbai  tnUng  led 
from  the  delivery  tube  of  the  retmi.  In  paiaiog 
thtongh  the  water  the  gaa  becomea  cooled  and 
porifled,  and  may  be  passed  from  thenoe  through 
another  length  of  tubing  direct  into  a  large, 
wedge-»hipoii  bag  of  mackintosh  or  indiorubber 
cloth.  This  bag,  when  flUed  with  gaa,  is  pkoed 
between  a  pair  of  hinged  pressure- boaids,  and 
upon  a  narrow  shell  at^ched  to  the  upper  board 
several  heavy  weights  are  placed,  for  the  purpose 
ol  forcing  the  gsa  oat  of  the  bsK  at  the  raqoired 
rate,  through  suiEabla  tubing,  durect  to  the  jet. 
The  other  ^  used  in  conjunotioD  with  the 
oxygen,  which  ia  called  hydrogen,  may  be  eamly 
prepared  by  the  action  of  dilute  solpburic  acid 
upon  scrap  zinc,  the  got  as  generated  being 
passed  through  a  purifler  direct  into  the  gas-bag, 
ready  tor  use,  from  whenoe  it  ia  forced  through 
Boitable  tubing  to  the  jet  at  a  nnilorm  preaaure 
with  the  oxygen.  As  will  be  gnbs»iaenUy 
shown,  there  are  several  other  flames  which  may 
be  subatituted  for  the  hydrogen,  in  order  £> 
maintain  the  combostion ;  cmt  with  an^  of  these 
ligbts  an  abundant  supply  of  oxygen  is  of  flrat 
importance,  for  olthoagh  this  gas  does  not  hum 
ol  itself,  it  is  a  great  supporter  of  combustion, 
and  as  such  is  consequently  employed  for  the 
purpose   si    intenailying    or    enriching   other 

When  oxyjgen  and  hydrogen  gasea  were  used 
in  the  production  of  thb  Umeljght,  it  was 
formerly  the  rule  to  combine  them  In  a  separate 
11  or  chamber,  from  which  they  were  led  direct 
the  jet ;  but  as  these''  gsaea  form  a  highly- 
exploeive  mixture  when  combined,  the  plan  was 
not  infrequently  attended  by  much  damage  and 
losa  ol  lile,  which  led  to  its  being  discarded  in 
favour  of  the  arrangement  in  use  at  the  present 
" —  'a  which  the  gasee  arenot  mixed  untilthoy 
by  separate  pipes,  at  the  nozzle  of  the 
burner.  The  gasea,  upon  being  ignited,  give 
very  little  light,  but  an  intense  heat,  which  will 
alsioet  instantly  melt  the  most  obdonte  mebali, 
md  upon  approaching  a  piece  of  lime  snfflciently 
neat  for  the  flame  to  play  upon  it,  the  lime  u 
ipeedily  rendered  inoandeacent,  in  which  condi- 
3on  it  emits  an  intense  light,  which  ii  aptly 
termed  the  "  lime -light." 

Having  given  an  outline  of  the  oparatione  in- 
volved in  the  preparation  of  the  gases  for  the 
limelight,  it  behoves  us  to  describe  the  same  in 
detail,  commencing  with  tbe  oxygen,  which  can 
be  made  in  several  different  ways,  moat  of  which 
are,  however,  merely  of  inter««t  to  Uie  eiperi- 
mentaliat.  The  word  "oxygen,"  which  is  derived 
from  tbe  preek,  means  literally '>  add  producer," 
and  was  given  to  this  element  on  account  ol  the 
belief  of  the  oddity  of  all  adds  b^ng  doe  to  the 
preeence  of  oxygen,  and  although  the  fallacy  of 
this  supposition  has  mnce  been  proved,  the  name 
is  atill  retained  aa  a  well-known  or  uaafnl  appel- 
lation. When  we  consider  that  oxygen  fonna  at 
least  7f  per  ceati  of  our  globe,  it  natwally 
follows  that  it  should  be  ponible  to  obtain  it 
from  a  variety  .of  lubetances  in  many  different 
way^  But  althoogh  it  anrronnds  as  in  sach 
abundance,  it  is  not  so  easy  to  obtain  it  in  a  i 
unoombined  form,  as  it  is  invariably  aseociated 
with  other  bodies,  so  that  we  are  oonflned  to 
comparatively  few  prooeseae  for  its  pTodnctian, 
usually  aelerting  thbae  from  which  it  can  be 
obtained  with  the  gnatest  ease  and  cheapneM. 
As  the  manner  in  which  it  is  prepared  doe*  not 
affect  the  gas  in  the  least,  it  is  osef  ol  for  the 
opetator  to  be  acquainted  with  other  methods  of 
~  eparing  it  beoides  one,  as  this  is  eometimaa 
iry  handy  in  caaes  of  emargency. 
Fint  iVoKH.— When  this  gas  was  Srst  dia- 
oovered  by  Di-  Priestly  in  1774,  ha  obtained  it 
from  the  red  oxide  of  mercury.  This  snhetanoe, 
when  heated,  rapidly  darkens,  and  then  lepantaa 
into  its  two  oonstitnents,  metcnry  and  oxygen, 
being  given  off  aa  a  oolonrless  gaa. 
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predodes  the  poBsibility  of  its  pnuitical  utility. 
Second  Proeett, — If  peroxide  of  manganese  is 
subjected  to  a  powetf  ul  heat  in  an  iron  retort,  it 
gives  off  oxygen  freely,  and  when  the  action  has 
ceased  the  peroxide  may  be  exposed  to  the  action 
of  the  atmoqthere,  from  which  it  will  absorb 
sufficient  oxygen  to  enable  the  process  to  be 
repeated.  TMrd  Trooe$t. — Equal  parts  of  black 
oxide  of  manganese  and -sulphuric  acid  put  into  a 
glass  retort  and  then  heated  will  freely  evolye 
oxygen.  Fourth  Froeui. — Put  three  parts  of 
bichromate  of  potash  and  four  parts  of  sulphuric 
add  into  a  glass  retort,  and  then  apply  a  gentle 
heat,  when  the  gas  will  oome  o€E  in  a  sufficiently 
pure  state  to  be  at  once  oonyeyed  to  the  gas-bag. 

The  Jtfth  process,  which  is  simple  and  cleanly, 
is  also  perfectly  safe,  and  may  occasionally  be 
found  useful  when  chl6rate  of  potash  is  un- 
obtainable, as  the  only  materials  required  will 
be  some  ordinary  bleaching  nowder  (chloride  of 
lime)  and  peroxide  of  cobalt.  Put  a  p<^und  of 
fresh  chloride  of  lime  into  a  suita'^le  vessel,  and 
cover  this  with  a  quart  of  cold  water,  stirrino:  it 
up  frequently  for  about  an  hour,  in  order  to  cus- 
solve  as  much  as  possible  of  the  lime.  Kow 
strain  off  the  water  carefully,  and  pour  it  over 
another  pound  of  lime,  which  is  treated  the  same 
as  before,  a  third  and  fourth  treatment  also  bein^ 
possible  when  a  considerable  quantttv  of  gas  is 
required.  The  solution  should  now  be  filtered 
through  a  piece  of  calioo  into  a  bottle  of  suitable 
size,  as  it  should  be  borne  in  mind  that  a  bright 
and  clear  solution  always  gives  the  best  resiuts. 
A  Winchester  quart  bottle  will  be  found  very 
useful  for  this  purpose ;  the  thinner  the  glass  tlie 
better,  as  it  will  then  be  less  liable  to  crack 
when  warmed. 

Now  add  to  the  liquid  contained  in  the  bottle 
a  small  quantity  of  a  solution  of  peroxide  of 
cobalt,  prepared  in  the  manner  about  to  be 
described,  and  then  quickly  stop  ^e  mouth  of 
the  bottle  with  a  good  sound  cork,  to  which  a 
bent-glass  or  metal  tube  has  been  attached  for 
the  purpose  of  carrving  off  the  gas.  A  suitable 
length  of  rubber  tubing  should  Jiow  be  brought 
from  the  delivery- tube  and  then  connected  with 
the  gas-bag;  but  in  this,  as  in  every  other 
method  of  oxygen-gas  making,  the  first  portions 
should  always  be  allowed  to  run  to  waste.  The 
^  will  come  off  immediately ;  but  if  the  bottle 
IS  immersed  in  hot  water  of  the  temperature  of 
about  100°  to  120%  the  delivery  of  the  gas  will  be 
greatly  aocelerated->a  higher  temperature  than 
this  should  not  be  applied  to  a  thick  glass  bottle. 
When  the  action  has  once  commenced,  it  will 
continue  until  all  the  gas  has  been  evolved,  and 
as  it  is  never  violent  there  is  consequentlv  no 
danger.  There  may  be  a  slight  frothing  at  first, 
but  this  will  soon  subside.  When  the  action 
has  quite  ceased,  the  solution  may  be  poured  into 
a  basin  and  then  diluted  with  water,  and  as  soon 
pA  the  peroxide  of  cobalt  has  subsided,  it  may  be 
washed  and  preserved  moist  ready  for  use  again 
and  again  in  the  same  manner. 

To  prepare  the  peroxide  of  cobalt  mentioned 
above,  dissolve  50  grains  of  nitrate  of  cobalt  in 
an  ounce  of  water,  and  then  add  chloride  of 
lime  to  the  clear  solution  until  it  ceases  to  throw 
down  a  procipitate.  This  precipitate,  which  is  a 
dark-brown  colour,  is  the  peroxide  of  cobalt,  and 
may  be  washed  and  preserved  ready  for  use  in  a 
bottle  containing  a  small  quantity  of  water. 
The  above  method  of  propfenng  oxygen  is  very 
useful  to  adopt  when  the  operator  ib  unable  to 
procure  chlorate  of  potash— as  chloride  of  lime 
can  generally  be  obtained  in  almost  any  out-of- 
the-way  place — and  it  will  not  be  much  trouble 
for  the  lantemist  to  find  a  place  in  the  lantern* 
case  for  a  bottle  containing^  the  peroxide  of 
cobalt. 

Sixth  Proccts. — ^We  now  come  to  the  method 
of  making  oxygen  gas  from  chlorate  of  potash, 
which  is  now  almost  universally  adoptea  by  all 
lantemists  who  make  their  own  gas.  Chlorate 
of  potash  contains  chlorine  35-5  parts  ;  potassiam 
89-1  parts,  and  oxygen  48  parts  by  weight.  This 
substance,  when  exposed  to  heat,  fases  at  400°, 
and  liberates  oxygen  freely  at  eOO"",  so  mach  so 
in  fact,  that  it  becomes  necessary  to  control  its 
violence  by  the  addition  of  some  such  substance 
as  sand,  black  oxide  of  copper,  or  more  frequently 
black  oxide  of  manganese.  The  chlorate  of 
potash  should  be  mixed  together  with  the  black 
oxide  of  manganese  in  the  proportion  of  21b.  of 
chlorate  to  lib.  of.-idang^nese:  but  the  exact 
proportions  are  imiAalerial,  indeed,  a  great  many 
lantemists  mfr '  them  entirely  by  guesswork. 
The  manganese  vhould  be  crushed  in  a  powder, 


as  lump  manganese  necessitates  a  higher  degree 
of  heat ;  but  it  is  best  to  use  the  chlorate  in  the 
form  of  crystals,  which  should  not  be  broken 
unless  they  aro  oif  unusual  size.  If  the  chlorate 
is  powdered  as  well  as  the  manganese,  the  gas  is 
apt  to  come  off  with  too  great  a  rush,  which  is 
apt  to  choke  the  delivery- tube  of  the  retort.  The 
mixtun  should  be  heaped  together  upon  a  sheet 
of  paper,  of  convenient  size,  and  then  thoroughly 
incorporated  by  means  of  a  stick  of  wood  or  a 
bone  paper-knife,  after  which  the  black  mixture 
thus  formed  will  be  ready  for  immediate  use. 
The  mixture  may  be  stored  in  a  wide- mouthed 
glass  bottle  of  known  capacity,  as  it  will  then  be 
a  simple  matter  to  measuro  out  the  quantity 
requixed  for  the  production  of  a  given  number  of 
cubic  feet  without  the  trouble  of  weighing  it. 

Betorts  suitable  for  oxygen  gas-making  aro 
oonstructed  of  iron  or  co]^per,  brazed  together  in 
the  form  of  a  cone,  which  is  provided  with  a 
convex  bottom.  A  removable  brass  cap  is 
attached  to  the  top  of  the  rotort  by  means  of  a 
screw  thread,  and  from  the  side  of  this  projects 
a  short  length  of  wrought-iron  tube  for  the  pur- 
pose of  carrying  off  the  gas  as  fast  as  it  is 
generated,  an  indiarubber  tube  subsequently 
connecting  this  with  the  purifier. '  A  ^eat  many 
retorts  now  made  aro  provided  with  safety- 
valves^  at  the  top,  in  order  to  guard  against  any 
explosion  caused  by  the  delivery  tubes  becoming 
choked.  The  best  form  of  safety-valve  takes 
the  form  of  a  short  tube  fitted  with  a  cork,  whidi 
flies  out  if  the  preesuro  becomes  too  great ;  but  if 
the  delivery  tube  of  an  ordinary  retort  is  made 
reasonably  wide,  thero  need  be  no  fear  of  such 
a  mishaps  occurring.  Beforo  use  it  is  of  great 
importance  to  see  that  the  rotort  is  perfectly  dry, 
and  entirely  free  from  any  bits  of  paper,  straw, 
or  other  ignitable  foroign  matter.  This  is  a 
necessary  precaution,  as  a  new  retort  is  liable  to 
contain  a  few  traces  of  packing  straw,  or  dust, 
and  if  such  substances  are  prosent,  they  will  in 
all  probability  cause  the  chlorate  to  ignite  when 
the  rotort  is  heated,  and  such  a  mishap  occurring 
in  the  presence  of  a  large  body  of  oxygen,  would 
be  attended  by  an  explosion  of  a  moro  or  less 
serious  naturo. 

All  being  ready,  the  requisite  quantity  of  the 
mixture  is  emptied  into  the  rotort  by  means  of 
a  paper  funnel,  caro  being  taken  not  to  leave  any 
of  the  crystals  adhering  to  the  upper  connections 
of  the  rotort,  after  which  the  branch  pipe  is 
scrowed  down  tight  with  a  small  leader  or 
asbestos  rubber  washer  between  the  joint,  in 
order  to  make  it  air-tight,  and  thus  prevent  any 
escape  of  gas.  When  the  retort  has  been 
charged,  it  should  be  placed  over  a  moderate 
fire,  or,  better  still,  a  Fletcher*  s  ring  gas  burner, 
as  the  flame,  and  consequently  the  gas,  will  be 
under  proper  control,  enabling  the  correct  dbgree 
of  heat  to  be  maintained,  so  that  the  gas  can  be 
rogulated  to  a  nicety.  The  rotort  is  now  con- 
nected with  the  wash-bottle  by  means  of  a  piece 
of  stout  rubber  tubing  about  3ft.  or  4ft.  long,  one 
end  of  which  is  now  drawn  for  about  a  couple  of 
inches  over  the  delivery  tube  of  the  retort,  the 
other  %nd  bein^  afterwards  attached  in  a  like 
manner  to  the  inlet  pipe  of  the  wash-bottle  or 
purifier. 

For  the  first  named,  an  ordinary  wide- mouthed 
Winchester  quart  bottle  will  be  found  to  answer 
very  well,  provided  that  the  cork  is  fitted  with 
a  couple  of  metal,  or  glass,  tubes  to  serve  as 
inlet  and  outlet  pipes  for  the  gas.  These  tubes 
should  be  so  arranged  that  when  the  bottle  is 
connected  with  the  retort,  the  inlet  pipe  convey- 
ing the  gas  into  the  bottle  shall  dip  down  nearly 
to  the  bottom  of  the  liquid,  with  about  Sin.  of 
the  lower  i>ortion  of  the  tubing  pierced  with  half- 
a-dozen  small  holes  in  order  to  prevent  any  violent 
ebullition ;  the  other  tube,  which  leads  the  g^ 
out  of  the  bottle  to  the  bag,  being  cut  off  fiush 
with  the  cork  on  the  inside.  A  purifier  employed 
for  the  same  purpose  can  also  be  had,  made  in 
zinc,  the  inlet  and  outlet  pipes  being  arranged  in 
precisely  the  same  manner  as  a  wash- bottle, 
either  of  these,  when  in  xise,  being'  throe-parts 
filled  with  cold  ¥rater. 

From  the  above  it  will  be  understood  that  the 
gas,  in  entering  the  wash-bottle,  or  purifier,  by 
means  of  the  inlet-pipe,  bubbles  through  the 
water,  and  in  so  doing  becomes  cooled  and  freed 
from  any  impurities  that  ma^  have  come  over 
with  it,  the  gas  making  its  exit  from  the  bottle 
by  means  of  the  other  tube,  which  is  connected 
with  the  gas-bag  by  means  of  another  suitable 
length  of  rubber  tubing. 

{To  be  continued.) 


AUTALTSIS  OF  BXBSWAZ. 

AN  adulteration  of  beeswax  with  less  thaa  C  mt 
cent,  of  ceresin  or  paraffin  csDiiotbedstsmd 
with  certainty  hy  any  of  the  ordinary  msthodL 
because  the  relations  between  the  free  fatty  scid 
and   saponiflable   and    unsaponifiablB  mattsaia 
genuine  beeswax  vary  within  somewhat  eonate- 
able  limits.    The  detection  of  smaller  qoantitisi  c( 
these  adulterants  oan  onlv  be  made  poanbis  by  s 
direct  determination  of  the  hydroca^ons  pnam. 
and  the  author  describes  a  modification  of  a  mstbod 
recently  brought  out  by  A.  and  P.  Baiiiae  (tlni 
journal,  1891,  52  and  729)  with  that  obieet   IV 
method  is  based  on  the  observation  of  l>omss  sad 
Staa,  that  if  a  saponified  wax  be  heated  with  potaA 
lime,  the  fatty  aioohols  aro  decomposed  wUh  fonss- 
tion  of  fatty  adds  and  evolution  of  hydrorai.  iht 
volume  of  which  becomes  a  meesoro  of  us  nttf 
alcohols  present,  while  the  hydrocarbons  nsvn 
dissolved  out  of  the  residue  and  weighed.  Tks 
recent  improvements  of  the  method  ooosist  in  tb» 
simplifieanon  of  the  apparatus,  and  a  mors  esaot 
knowledge  of  the  conditions  to  he  observed.    From 
2  to  10  grammes  of  the  wax  aro  saponified  br  mA- 
ing  with  potash  lime.    The  solid  orr  soap  atbsB 
powderea  and   well  mixed  with   three  times  ill 
weight  of  potash  lime,  and  placed  in  a  strong  psu- 
shaped  flask,  in  which  it  is  heated  to  250^  for  tvo 
hours.    The  apparatus  for  oondnoting  this  open- 
tion  is  shown  m  the  sketch.    A  is  an  izon  vcsnU 


with  a  lid  fastened  down  by  serews,  and  filled  iM 
mercury.  The  flask  or  eprouvetie  E  is  amnefitsor 
gas-tight,  vrith  a  Hofmaan's  buratte,  H,  for  sbss* 
suring  the  hydrogen  evolved.  T  is  a  themometac, 
and  Y  a  temperaturo  regulator.  K  is  a  oondsniiBJ; 
tube  for  mercury  vapour.  The  author  reoommenos 
that  the  heating  at  25QP  be  continued  for  three  hooa 
tO'  securo  completion  of  the  reaction,  after  whiee 
the  flask  is  allowed  to  oodl,  and  is  broken  vpto 
iibeiate  the  residual  mass,  which  is  then  powdtftf 
and  extracted  with  petroleum  spirit  in  aSoxfaliR 
apparatus.  The  residue  left  on  evaporatkm  of  ue 
petroleum  nirit  ii  dried  at  110"  and  weighed*    , 

Genuine  beeswax  examined  by  this  method  gttw 
always  some  hydrocarbons ;  but  the  experienoe  of 
the  author  and  other  observers  is  to  the  effect  tow 
the  quantity  is  almost  invariably  between  12*5  sntf 
14*5  per  cent.  The  mean  of  these  quaatitisi,  or 
13-5,  must  theroforo  be  deducted  from  the  total 
hydrooarbon  found,  and  the  difference  is  the  axn^nu 
of  hydrocarbon  added  by  way  of  adulteistiM. 
The  results  of  numerous  analyses  acooBxpaoy  ms 
article. — C.  Masoold,  in.  Chein,  Zeit,^  Jowr*  S9c. 
Chem,  Ind, 


ELEMBNTARTPBIHCIPIBS  GOTERH- 
IHG  THE  SFFICIEHC7  OF  8PBC- 
TBOSGOPES  FOR  ASTBOlTOHICiL 
PUEPOSES.-II.* 

By  Jakbs  E.  Kbeleb. 

E  have  shown  that  for  cerUin  objects  a  imsn 
telescope  gives  as  bright  a  spectra  M  a  itrge 
one ;  indeed  the  small  one  has  the  advant»ge,  lu^ 
its  object-glass  is  thinner  and  absorbs  less  ngwb 
The  beginnex  might  then  naturally  ask  why  a  Isrfs 
telescope  is  desirable  for  spectroscopic  work,  iw 
answer  is  that  for  such  objects  there  is  no  sdvsnisgv 
in  a  Urge  telescope,  but  dW  objects  which  we  Mje 
to  examine  are  not  extended  surfaces  liks  ^^jg 
and  moon. ^]jK 

•  Fkom  the  hid*rtusl  Mt-^enger.         jfetbO* 
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Th» OHM wldobiii  lurtkeft  Tomovvd  from  that 
which  we  h»Te  ooiiaid«red,  ii  that  of  a  star.  Tho 
tmam  lens  mukj  thea  befropflrly  oalled  a  oondeni- 
inglant,  ainoa  tha  hrightaen  of  the  apeotrom,  ai 
wdl  ai  tkat  of  the  iBiage,  will  depend  on 
the  apertore  of  the  leas.  In  a  stellar  image  we 
cumot  diaorimtaate  hetweea  qnaatitir  of  Ihmt  and 
hrightQeoa.  The  ■peotrotoope  slit  u  in  lOl  ceaai 
•o  naiTOW  aa  jut  to  iaelnde  the  image,  and  all  the 
light  of  the  etar  go«  into  the  tpeotnmi.  Henoe 
hicreanng  the  aportaze  and  f  ooal  length  of  the  ool- 
limator  doee  aot  inoreaM  the  farightnaH,  although, 
aa  the  aame  alit-width  then  aabtenda  a  Mnafler 
aacle,  it  inoeaaaa  the  parity  of  tae  apeotram. 

The  other  exLieme  fa  the  character  of  the  aonroe 
of  light  ia  when  the  aagalar  megnitada  of  the  object 
iaaa  neat  aa  the  angmar  apertore  of  the  telaacope. 
Sean  bom  the  lUt,  each  an  ohject  wooldcompletely 
All  the  openinc  oocapied  by  the  object-glan,  and 
the  remoTal  ox  the  object-glaas  would  increaae  ita 
apparent  brightaaaa.  The  brightnaaa  of  the  Ay 
apeotram,  for  instance,  is  greater  when  the  objaet- 
glasa  of  a  teleacope  ia  remored.  It  ia  obriona  that 
for  such  objeota  better  reanlta  can  be  obtained  with- 
out a  teleaoope. 

A.  practical  case  of  this  kind  occurs  in  astronomy. 
For  obseryinsr  the  spectrum  of  the  aurora,  or  of 
the  sodiacal  ught,  no  teleacope  should  be  used.  The 
aperture  of  the  speotroaoope  should  be  as  large  as 
possible,  and  (from  ooasiderations  of  conyemenoe 
and  portability)  the  collimator  and  observing  tde- 
soape  should  be  short. 

The  same  oonstractum  may  be  extended  to  meet 
the  case  of  bodies  of  no  larger  angular  magnitude 
than  the  ann  and  moon,  u  the  angular  aperture 
of  the  collimator  is  i%  i.e.,  if  the  focal  length  is  115 
times  the  aperture,  the  solar  spectrum  obtaiaed 
with  a  giren  spectroscope  when  the  collimator  ia 
pointed  to  the  son  is  the  brightest  possible.  The 
telescope  or  iflsage  leas  is  here  dispensed  with.  Con- 
siderable adyanti^  amy  sometimes  be  gained  by 
Mfffipng  this  principle,  particulariy  in  fikboratory 
wori  where  a  heltoatat  is  uaed,  and  where  the  use 
ofalongooUiasatoria  attended  with  no  incouTeni- 
enoe.  In  aeaausea  of  the  heatiageifeot  in  different 
parts  of  the  apectrom,  for  iHiich  rock  salt  I 
tad  prisma  are  used,  the  sating  of  an 
lana  la  a  matter  of  some  importeaoe. 

It  will  be  a  noted  that  a  speotroloope  of  thia  oon- 
stiuotioa  ia  neoeaserlly  aa  inUgtiUimff  apecfcroaoepe, 
sad  it  cannot  be  used  to  study  tiwspecfcrnm  of  any 
particular  part  of  the  luminooa  source.  Anafetempt 
to  apply  the  aame  prindnle  to  the  other  heaven^ 
bodies  preaenliag  aensible  discs  would  be  rendwed 
fatile  oy  the  esoessiTe  length  of  collimator 
reoiurad. 

We  haTe  atill  to  romaider  the  cese  of  bodies  of 
saaU  angular  magnitude  Uka  the  planets. 

In  this  eaea  the  iauge  of  the  object  does  not 
oonr  the  entire  length  of  the  slit.  To  forma  dear 
idw  oi  the  eoadituma  of  eiBeisBcy  which  depend 
upon  the  aise  of  the  talesQope,  let  us  suppose  that 
wshaveaapeetroaoope  attached  to  a  teleacope  of 
onasidenibte  aiae,  and  have  adjaated  the  alit  so  as 
tD  obtain  a  aatislaotory  degree  of  brightasss  and 
parityiathe  a^ednut. 

If  we  now  mmgine  tiie  teleacope  to  become 
sflMllar,  piaaerving  ttie  aame  angular  apertnie,  the 
bcighhiesB  and  purity  of  the  spectrum  wffl  remain 
oaakanged,  but  the  width  of  the  spectrum,  which 
isdetermined  by  the  diameter  of  the  image  on  the 
ifit,  wiU  diminish.  Now  the  ▼isiUUty  of  an  object 
dflpands  upon  its  size,  aa  well  aa  upon  itsbrightneas, 
aada k>ng line  ia  eaaiar  to  aee  than  a  abort  one,  when 
thabagthof  either  iainoonsiderabie.  The  breadth  of 
the  siailler  image  can  be  inoBBased  by  meana  of  a 
^Kadrical  lens,  but  only  by  a  proporaonate  lose  of 
wigbtnesB.  Hence  wecoadoae  that  for  epeetro- 
■soplc  ebsBi  fattens  of  small  bodies,  such  as  the 
planati  and  their  sateliitea,  the  head  of  a  comet,  and 
anattat  plaaetarynebalfe,  a  large  teleaoope  is  aenr- 


Wedoaienow  to  the  cooaideration  of  more  oom^ 

pkK  soioeea  of  light.    One  of  the  moat  iutereating 

esses  ii  that  of  the  solar  promtnenees,  in  which  we 

bam  hmiinoua  bodies  emitthig  light  of  definite 

waire-lengths,  ordiaaiily  inririblB  on  account  of  the 

glam  from  the  brilliant  white  Ught  of  the  si^.  The 

eu)St  obrious  method  for  makiajg  the  prommencea 

^'iable  in  the  speetroscope  is  to  weaken  the  continu- 

«J8  sky  spectrum  by  employing  a  h^h  dispernon. 

uthe  object  were  simply  to  see  the  bright  lines  of  a 

SMiaoace,  the  same  end  might  theoretically  be 

ittamed  by  using  a  narrow  slit,  for  narrowing  the 

•lit  aiminishes  the  brightness  of  the  continuous 

•pctrum  without  altering  that  of  the  bright  lines. 

*«•  "ttt  mi^ht,  then,  howcTcr,  be  ao  narrow  that 

iMbtight  haea  would  be  invisible  on  accoont  of  in- 

nfficieat  breadth.     By  uaing  a  spectroscope   of 

ffNatsr  apertore  and  a  higher  magnifying  power, 

wo  aut  would  not  have  to  be  so  narrow,  and  Uie 

fm  might  be  seea,  but  it  is  evident  that  the  sixe  of 

S?  S^^Mope  to  fulfil  these  conditions,  when  the 

,       lEtththBia  are  relatively  faint,  might  transcend 

'       ^  puctiQftble  limiU.    Horeover,  we  desire  to  see 

\      ^  ^rt^  pronuaencei  and  henoe  must  use  a  wide 

i     !!!-l  .t'^  ^J  available  method,  then,  is  to  use  a 

J     TfyWgkdispeiaion. 

UAMoonat  of  the  smaller  image  of  the  prominence 


when  a  abort  teleacope  ia  employed,  and  conse- 
quently smaller  slit-width  required,  a  telescope  of 
moderate  dimeaiiions  is  more  soitaUe  for  observ- 
ing prominences  than  a  large  one. 

Another  caae  of  eatreme  intereat  is  that  of  the 
corona.  The  conditions  of  efficienoy  for  an  instru- 
ment to  be  used  in  observations  of  the  corona 
daring  a  total  eclipse  have  been  determined  br 
Professor  Hartings,*  who  hu  shown  that  for  such 
obaervationa  a  spectroaoope  with  large  aperture  is 
reouired. 

The  necessity  of  a  large  apertore  will  appear 
from  the  following  oonsiderauons.  The  spectro- 
scope must  be  capable  fA  diowin^  dark  lines  in  a 
continuous  spectnmLas  well  aa  bnght  lines  on  the 
same  background,  we  have  juat  seen  that  sofA- 
cient  contrast  between  the  li^t  of  the  bright  lines 
and  that  of  the  continuous  spectrum  csn  be  ob- 
tained by  using  a  high  disperrion  with  wide  alit,  or 
by  uring  a  apectroscope  of  large  aperture  (and 
correapondinmy  hi^  magnifying  power)  and  a 
narrow  slit,    i^ow  oaift  lines  cannot  oe 


seen  with  a 

wide  slit— i.e.,  a  alit  whose  angular  width  exceeds  a 
few  minutes  of  arc ;  hence  to  ahow  dark  linea  as 
well  as  bright  lines  in  a  continuous  soectrum,  we 
must  use  the  second  of  tiw  two  methoos  just  men- 
tioned. From  a  review  of  numerous  reports  of 
observations  of  total  edipsea,  Prof.  Heatings  con- 
cluded that  an  aperture  of  less  than  half  an  inch 
was  ill  suited  for  observations  of  the  corona,  while 
anything  over  three-quarters  of  aa  inch,  if  properly 
designea  in  other  respects,  would  make  an  effective 
instrument. 

I  have  found  the  bright  lines  in  the  spectra  of 
some  stars  to  become  invimble  if  more  than  a  Tcry 
moderate  dispersion  is  uaed,  probably  because  they 
are  really  somewhat  diffuse  bands,  which  vriden 
with  increase  of  dupersion. 

The  oonduaons  which  we  have  so  far  reached, 
relating  to  the  efi&oienoy  of  the  telespectroscope, 
may  now  be  summed  up,  as  below,  it  should  be 
noted  that  they  are  based  upon  the  principles  of 
oonmion  geometrical  optics,  it  being  assumed  that 
they  are  not  oanded  to  the  limit  at  which  a  oon- 
sderation  ol  the  finite  length  of  a  light-wave  is 


A.  1.  In  all  cases  the  oolHnuitor  should  have  the 
same  angular  aperture  as  the  telescope. 

B.  When  the  object  obserred  is  a  luminous  sur- 
fiice  of  conslderabfe  angolar  magnitude,  such  as  the 
sun,  moon,  or  a  large  nebula : 

2.  The  brightness  of  the  spectrum  is  independent 
of  the  angular  aperture  of  toe  telescope. 

3.  The  brightness  is  independent  of  the  linear 
aperture  of  the  telescope. 

4.  The  effioieucy  of  the  spectroscope  as  regards 
brightness  is  determined  by  its  apertore— i.e.,  by 
the  effective  aperture  of  the  collimator,  the  other 
parts  of  the  instrument  being  of  such  dimensions  as 
to  transmit  a  beam  of  the  same  diameter. 

C.  When  the  object  is  of  very  large  angular 
magnitude,  as  the  sky  illuminated  by  sunlight,  the 
aurora,  or  the  zodiacal  light. 

6.  The  spectra  of  objects  whose  angular  mag- 
nitude is  greater  than  the  angular  aperture  of  the 
telescope  are  best  observed  wlUiout  a  tdesoope. 

6.  The  efficiency  of  a  spectroscope  for  such 
objects,  BO  far  as  brightneas  is  concerned,  depends 
upon  the  aperture  of  the  spectroscope. 

7.  The  same  method  may  be  extended  to  the  sun 
and  moon  by  using  a  sufficientiy  long  collimator. 

B.  "When  the  object  is  a  star. 

8.  The  brightness  of  a  star  spectrum  is  propor- 
tional to  the  area  of  the  telescope  objective,  and 
independent  of  the  aperture  of  the  spectroscope; 

9.  The  purity  of  the  ^eetnim  ii  proportional  to 
the  length  of  the  collimator. 

E.  When  the  object  is  a  body  of  but  small 
angular  mEignitude,  such  as  a  planet,  head  of  a 
comet,  satellite,  small  nebula,  van-spot,  &o. 

10.  For  spectroscopic  observations  of  such  smiA 
objects  a  large  telescope  is  desirable. 

F.  The  case  of  the  solar  prominences  seen  in  full 
d&ylight. 

11.  ▲  spectroscope  of  high  dispersive  power 
should  be  used  for  ooserving  Uie  solar  prominences. 

12.  A  telescope  of  moderate  dimentioxis  is  more 
suitable  than  a  very  large  one. 

G.  The  case  of  the  corona  during  a  total  aolar 
eclipse. 

Id.  A  spectroscope  of  large  aperture  with  an 
obeerving  telescope  of  correspondingly  high  manilV- 
log  power  is  moat  efficient  for  seeing  both  bright 
lines  and  dark  lines  in  the  continuous  spectrum  of 
the  corona. 

As  remarked  at  the  beginning  of  thia  article,  t|ie 
principles  just  summarised  cannot  be  applied  with 
mathwnatical  exactness.  The  conditions  of  effi- 
denoy  are  different,  for  instance,  for  large  and  for 
small  surf  aces;  but  the  dividing  line  between  large 
and  smaU  surfaces  cannot  be  sharply  drawn.  In 
this  respect  the  rules  which  haye  been  given  do  not 
differ  from  many  others^oocurrmg  in  physical  science, 
which,  notwithstanding  their  limitations,  are  correct 
and  useful  in  their  broad  application. 

We  may  now  consider  the  practical  bearing  of 
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those  piinoiplea  on  the  construction  of  spectro- 
scopes, ^e  islie  of  the  teleacope  may  be  left  out 
of  the  question,  as  thia  is  usually  fixed  by  other 
conaldttationa,  independent  of  the  uaa  of  the 
speBtrosoope.  An  aperture  of  less  than  lOin.,  how- 
ever, will  hardly  be  sui&aieat  for  atodying  the 
spectra  of  stars. 

Oa  referring  to  the  principles  whibh  have  been 
established  it  will  be  seen  that  a  hurge  aperture  ia 
one  of  the  conditiona  of  effidenoy  for  neerly  every 
kfaid  of  speotroaoope.  The  aame  condition  wiQ 
also  in  a  great  nsaasore  delendne  the  sise  and 
wejghli  and  henoe  alao  the  cost  of  the  instrument. 
As  the  prisms  must  be  of  such  rise  as  to  transmit 
the  emergent  beam  from  the  collimator,  and  aa 
their  Weight  varies  aa  the  cube  of  their  linear 
dimrtisinna,  the  aperture  oannot  be  aaade  very  great 
without  maitfng  .the  instrument  unmanageable ;  itia 
tharefore  necesaarr  to  usea  moderate  aperture,  and 
a  nombsr  of  small  prisms  instead  of  one  large  one, 
notwfttMtaadIng  the  theoretifial  advantage  of  the 
latter.  An  aperture  of  lie.,  which,  with  a  tele- 
scope of  ordinary  construction,  will  imply  a  focal 
length  for  the  oollimator  of  about  15inM  may  be 
taken  aa  ioitable  for  a  12in.  telescope.  For  Isjrger 
telescopes  the  apoture  of  the  spectroscope  msy  be 
iaoraased,  but  for  even  the  largest  it  is  likely  that  a 
spectrosoope  of  much  over  2in.  aperture  would,  if 
snffidentiy  rigid,  prove  to  be  too  heavy  a  burden. 
The  case  of  gratmg  spectroscopes  is  somewhat  dif - 
f etent.  increaae  in  the  sixe  of  the  grating  not  being 
attended  with  increased  weight  and  absorption  of 
l^t,  while  the  effioieoqy  of  the  instrument  beoomea 
much  greater. 


Experience  seems  to  show  that  the  most  effective 
form  of  prism  for  star  spectroaoopeais  the  compound 
or  Bntherfurd  prism,  made  up  <a  a  heavy  flint  glass 
priam  vrith  a  iszge  refracting  angle  (usually  90°), 
and  two  crown-glass  prisms  cemented  one  on  each 
fhce  of  the  flint  glass  with  Canada  balsam.  With- 
oift  the  two  snwu  prisms,  lightcouldnot  be  made  to 
pass  through  the  laige  one. 

The  iavesttgatlons  of  Lord  Bayldgh  throw  aome 
doubt  on  the  generally  accepted  superiority  of  the 
compound  prism.  The  greater  refracting  angLe  and 
length  of  base  which  may  be  given  to  the  flint  glass 
seem  to  be  a  hardly  suffident  compensation  for  the 
negative  effect  of  the  crown  gUsa.  One  definite 
advantage  that  may  be  stated  ia  that  very  heavy 
flint  glass,  which  is  subject  to  oxidation  on  exposure 
to  the  air.  may  be  uaed  in  the  conatruotion  of  the 
compound  prism,,  as  tine  perishable  flfait  glass  is  pro- 
tected by  the  hvd  crown.  For  photog^raphic  jpx- 
postt  such  very  dense  flint  ia  highly  objeotionaDlet 
as  it  has  a  strong  yellow  tinge. 

A  compound  pnsm  used  on  the  large  star  spectro- 
scope of  the  £iok  Obawvatory  has  a  disperrive 
power  more  than  three  times  aa  great  as  that  of  a 
single  60**  prism  of  white  flint  glass. 

T  vro  compound  prisou  are  used  in  the  Potsdam 
Spectrograph  for  determining  the  motions  of  stars  in 
the  line  of  sight.  It  is  n9t  likely  th%t  a  greater 
number  coula  be  used  advantageously  m  eye 
observations. 

The  half-prism  which  is  sometimes  used  for 
astronomical  purposes,  has  a  number  of  disad* 
vantages  as  compared  with  the  form  juat  described. 
Tbe  puritj^  of  the  spectrum  ia  not  so  great  as  with 
other  pnsms  giving  the  same  diaperaion ;  the 
emergent  beam  is  laterallv  displaced,  and  if,  aa 
uauaUy  ia  the  case,  the  observing  telescope  is  in 
line  with  the  collimator,  the  specfarum  is  formed  by 
eccentric  pencils,  increasing  the  difficulty  of  avoid- 
ing errors  of  parallax  and  other  smaU  displace- 
ments ;  when  sevctral  prisms  are  uaed,  the  emergent 
beam  becomes  very  narrow,  and  only  a  correspond- 
ingly small  part  of  the  objective  of  the  obaerving 
teleacope  ia  used,  greatiy  to  the  detriment  of  good 
definition.  The  direct  riew  is  also  a  disadvantage 
in  observing  objects  near  the  zenith,  whidi  are 
otherwise  most  favourably  situated.  On  these 
orounds,  and  perhaps  some  others,  preference  should 
be  given  to  tlM  Butherfurd  prism. 

For  faint  objects  giving  a  continuous  spectrum 
a  high  dispernon  cannot  be  used,  and  the  spectro- 
scope should  theref  oro  be  arranged  to  carry  a  single 
60**  prism. 

When  only  a  single  prism,  either  simple  or  com- 
pound, or  a  grating  is  used,  the  observing  telescope 
can  be  made  tp  point  to  a  centre  of  motion  which 
ia  in  the  prolongation  of  the  collimator  axis  and 
in  the  axis  of  the  deviated  r^.  With  more  than 
one  compound  prism  the  beam  of  light  is 
displaced  laterally  so  far  that  dther  the  centro  or 
the  position  of  the  obssrving  telescope  must  be 
changed.  Thus,  if  a  gieat  range  of  dispersive 
power  ia  required,  the  construction  of  the  matru- 
ment  is  conaiderably  complicated;  but  in  afirst- 
clam  instrument  designed  for  various  kinds  of  work 
such  an  arrangement  is  necessazy.  When  the  train 
of  four  compound  prisma  ia  used  on  Prof.  Young's 
new  spectroscope,  the  obaerving  telescope  is  held  by 
a  pair  of  brackets,  the  neceasazy  rigidity  bdng 
secured  by  a  brace  extending  to  the  upper  end  ox 
the  collimator. 

For  solar  work  a  diffraction  grating  will  gener- 


*  PnUicaiiorta  of  the  Aatronomioal  Bociety  of  the  Fadflcw 
No.  U. 


EWGIJBH  HBdHANIO  AMD  WOBLD  OF  BdZNOE:   No.  1299. 


■^ bsoMd,  the  loM  of  UgU 


ooBpaiad  with  A 

0  iapoituos.    I 

I*  tbkt  •  gtktlu  Ota  klM  ba 

igB  in  almmdon  of  naboln 

it-Hna  ipectnun.    For  obMrrmtton  of 
—" TWf  Urg«  taliMopa  apntan 


mad  lo  anat  admiUgB 

giTiag ^bright  "^ 

■Unwiatagr ,       „  

1*  tiMMmj.  Bot  foi  the  lamukibla  hrmiuajr  of 
tha  fimtbip  whldi  in  tha  lait  law  jMn  hava  baas 
rnbd  bj  Bowlaad  on  •atMM  pnpaftd  h;  BmAw, 
nob  ouartatloiit  wodM  ba  qmta  imixMiibla. 

Ilia  obJMtiTea  of  tha  oolliiiiatai  and  obming 
t«I«Mope  rfurald  prttatMj  b«  tdada  of  Jaoa  i^aii, 
ai  iDcJi  objaoljna,  when  pcopadyooRMted,  ha«*  w 
littla  duimuitie  abcaration  that  all  paiti  of  tho 
HWC'tiuui  ncept  tta  aitraDa  andi  havs  ptaetlMllj 
tha  Mma  focoi.  No  adjiulDMnt  of  the  obMrriag 
talaaoope  ii  nqnitad  In  piMiDK  from  one  part  of  Um 
ipeutiuiu  to  another,  an  adrantaga  whiofa  adda 
giMtij  to  tha  oonTanlenM  a«  ■will  u  lo  th« 
aeoQiaaT  of  fte  ohttmtitmM.  To  dlmlniih  tha  iem 
of  UghtV  Mfleetfoo,  tha  objaat-slanaa.  If  anall  (ai 
thar  alwaj*  are  In  a  itat  ipaotioaoope},  naj  b« 
easented  irifli  Canftda  balaam. 

It  ii  nioal  to  make  the  DolUmatoi  and  tha 
obaanieg  teliaoopa  of  tha  mdm  fooal  langtb.  If, 
however,  the  MOmutor  la  nananallr  tang,  laj,  SOfn. 
ocBcne,  ttaa noit  eSaotfrs  ^aniaoefor  aBaqoaUir 
kttg  ohwf  Thg  tdaaaopa  mut  MTa  an  aqolnlant 
fscu  Im^fli  ol  aeranl  inohaa.  and  thla,  aoooidfaig 
to  VT  aip«IaDca,  ia  nnderinbia,  if  pradaa  maaMin- 
mMta  HO  wqniiad,  on  aoooont  of  tho  aS«ot  of 
ehaemi  in  tha  MOOBMiodatton  of  the  eja>  I 
tkamarepcafar  a  abortai  obwcrlng  telaaoopaand 
daapar  enfiaoaa  lo  obtain  tha  nme  magnlMnc 
pawac.  Toi  or  twelve  tiidaali  aooBrMtentnod 
Itagth.  ncaa  naurkg  obriondj  applT  only  to 
iliul  obaMrratioaa,  and  thej  da  not  applj  to  aolar 
^aotnMeopM,  on  whtdi  mndi  hlghar  tii«giiLfjiuf 
Te  mad  than  that  which  glTae  the —— 


Eri^M 


It  ii  iapOKbla  to  toUU  tUa 

-  laaat,  withonl  a  apeoUlT' 

HlheiraltMlllinot  perfartl; 


WSLDINO  TIUS.' 

B  Ii  no  woik  wtiidt  the  Jobbing  blade- 

Hiitk  ii  oaDad  npMt  to  peiluim  that  n- 
qntraa  man  oan  or  ildll  Oan  tha  waldlng  and 
naottinK  of  Uria.  In  part*  of  tha  ooimt^  In 
lAiA  the  nadi  an  dn  and  mndj,  and  tha  heat 
of  tunmat  k  high  and  extendi  orar  a  period  of 
taranl  nuBUii,  ua  action  of  tha  beat  la  twofold: 
teOalntplaai,  It  ibilnki  the  fellMa  to  a  neat 
d^na,  and,  aacondlr,  It  ezpaoda  tha  ii'on.  In^oth 
waya,  Ihndoie,  heat  looMoa  the  tlia  and  makaa 
lewtting  a  naonaalty. 

In   tbe  maJoiitT   of    ahopa   than  Ii   no 

appHannn  aa  a  tiie-ihiinkv,  and  the  tin  mnit  ba 
enland  lewaldad.  It  li  dlfflonlt  to  ondantand  whr 
ft  ii  ao :  bat  the  (act  eilrtithat  in  a  majaritr  of  onUl 
ikapa  than  Ii  a  itrong  preliidic*  agaUiat  that  mode 
ot  uoitwung  a  tiie,  ana  the  imlth  hai  oonTincod 


,  — d  many  blackanlthi 

rionae  aaiioni  tnmUa  in  getting  a  good  weld, 
. .  „  when,  to  an  ^tpeaianoei,  it  ia  all  tight. 

The  defect  Iigenenlly  at  tha  ontiide  point  of  tha 
weld,  on  tha  head.  It  u  tnte  that  there  are  far  too 
nauT  blackamlthi  who  do  not  ondantand  how  to 
wdd  a  tin  proMtlj ;  bot  cTen  tboaa  who  aie 
ganerally  laaoHifiil  aomatimaa  iaH  thiongh  inat* 
tontion  or  the  oie  of  a  faulty  method.  The 
aYetage  tin,  when  welded,  ihowi  the  onttr  point 
only  partiallT  Joined.  Sometimee  it  appean  ai  if 
tha  point  had  baan  chilled  and  ponndad  down  into, 
not  waldad  to,  the  portion  under  it. 

Hy  method  ii  a  limple  one,  and  narai  falla  if 
f<dlowad  aa  I  direct.  The  aooompanyiog  iUuftaa- 
tion  will  help  to  explain  it.  A  ia  tha  put  of  the 
tiia  held  by  tha  nnith,  tha  nd  of  which  lathe 
ootercs  lowtr  point  of  the  narf.  B  I*  the  othm 
Md  of  the  tiie,  0  the  nppat  part  at  tha  icaif ,  D  tlie 
lowac  part,  H  tha  ootar,  and  ?  tho  Inner  point. 
Before  thcae  are  Mepared,  all  datatla  aa  to  length, 
fte.,  ihonld  haxe  been  attended  to. 

Prepare  the  ontar  point,  aeotion  D,  ao  that  the 
cntwpoition  ahaU  raet  fnll  length  opon  the  anvil, 


and  Wluelurlfki. 


I- 


apat  bains  pat  open  tha  nppar  or  inner  tide 
ire,wbIl«&wo«tddaIapartMtlyflat.  Next 
tha  barel  of  the  nd  B,  »akmg  It  fit  tha 
iral  aaeniately.  BaoaiafnltoleaTeaanffl- 
of  malarial  to  make  np  fis  all  lomea 
aHowing  extn  falnaM  for  at  laait 
le  of  tha  weld*  Pnni^  a  F"ft11  hc^ 
thiongh  the  part  B  at  «.  ^en  plaoa  the  npps 
•eotlan  npoo  Ihe  law«>  in  tta  proper  poaition,  and 
mark  off  and  pnndi  a  hole  fliroagb  the  Mwar 
aootioa.  Inaart  a  Ant,  rdiaat  to  a  oCar,  red  beat, 
and  rivet  cloaaly,  laUDB  oan  that  tha  pofnbanln 
Ihiir  paupac  poanoa.  If  a  atael  tire  Ii  need,  qnly 
a  Box  haat  np  to  a  welding  heat,  and  with  a  wbt 
bcnah  ramore  all  Bnx  and  dlit  of  erery  kind  before 
be^nning  to  weld. 

Han  U  ia  proper  to  itato  that  the  face  of  the 
aoTil  needa  looUng  to.  I^kok  of  care  with  regard 
to  titat  oanna  modi  of  the  tnnbU  mat  with  In 
welding.  BaaBimbs  that  the  end  of  the  piece  to 
be  waldad  ii  diawu  down  Tsy  thin,  and  it  qnlokly 
oBOla  below  a  welding  heat  whaa  ic  ia  expoaad  to 
Oe  all  or  oomaa  in  ocmtact  with  a  body  oolaar  than 
itaalf.  It  placed  npon  an  anvil  Uut  hai  a  cold 
taoa,  tha  aUght  chill  which  raeulta  wUl  prevent  a 
perfect  weld.  Thvefare  lee  that  the  face  ot  the 
anvil  haa  a  tempnatnta  ot  at  laait  100*,  before  the 
tire  ia  placed  npon  It  for  miiing. 


begin  peiu^g  at  F,  warking  gradoaUy  toward 
and  np  to  H.  By  wotUng  in  thla  way,  tha 
welding  la  bwon  at  tha  pobt  whan  the  iMn  la 
mortlSely  to  Eim  lU mallaaUUW,  and  it  woikaont 
the  flax  ud  any  othw  torelgo  anbataneaa  that  mn 
be  batweM  the  platea.    Altar  OMUng  a  petfaot 


tha  weldii^  haat  ia  gone.  If  the  tlreb  al  rtael 
or  very  thm  Iron,  I  do  not  reconunacid  working  tha 
adgoL  A  better  wn  !■  to  remove  all  anrrina 
mMerlal  with  a  cold  dhlael  and  a  file.  When  dl  ii 
tmed  ap  to  the  pnpir  thioknea*  and  width,  reheat 
and   rednoe  to   the  proper  ihape,  naing  a  light 

Tb«  blaokimJUi  who  wHl  follow  Uiii  method 
oloadv,  nang  a  clean  Are  when  making  bia  haat, 
will  find  no  ufBoolty  in  ""^"g  a  clean,  ibxing,  and 
even  weld,  no  nattei  whether  the  tire  be  heavr  or 
light,  iron  or  iteel. 


AIT   IKFBOTAD   lOE  KACHIHX. 


:E  fllnatration  rapraaenta  an  Ice  machine  de- 

Bgnad  to  be   mn  with  sompuativaly  amall 

power,  wlthent  leakage  of  gaa.  It  haa  been 
patented  by  Haaen.  Frank  L.  Fonda,  Robert  C. 
Boac^  and  Wallaa'  H.  Underwood,  of  Hntehin- 
•on^Kanaaa.  The  opeiatlpg  diaft  &  lonmalled  In 
'   —       '  ruader  within 


I   and   llnka  with   the  i 


r  sxtend  fcoaa  oae  eat  a( 


the  cylinder  In  the  qaoa  above  H 

aevanl  umi  of  tha  nidar  sxtend  i 

the  oyllitdar  to  the  other  and  Iocb  longUadiaat 
diambera,  ia  the  t^  oae  of  wUtih  the  wkf 
oeeUlataa,  mortng  aloee  to  the  top  tTTf^"^  eHli 
^iMar  arm*  CO  aMh  lida,  to  foBy  and  aU  Oa  aa*. 
tenia  of  OaehambM^   The  two  bcMoaa  tkmhmi 


itad  ij  aa  open  tank  lappliad  with  witv 
a  anitohla  aonna  and  having  an  owlow 
ptoe  to  carry  oS  tha  aanlaa.  Into  ona  ol  tha 
bottaa  ehamban  laadi  a  flnld  faiM.plpa,  wtt  a 
valve  to  legulata  Oa  amonnt  of  flold  anckad  k, 
and  bom  the  diaAarga  ohamlMa  at  ^  top  tara 
ptpea  lead  npward  thjongh  the  wats  ia  tte  iaa»- 
Tak  to  a  faanaveiae  vJvad  pipe,  bom  wUA 
extaod*  upward*  Oepipa  A,  AachanlngiBto  ■ 
oil.tiu,  fi,  in  whldi  u  a  hnrianatai  atialn*'  fi 
•lave,  the  lower  EomputeMntreoatvlDg  thaoiLaad 
having  a  draw-oS  oo^  From  the  apo«  com- 
partmant a  pipe  axtmida  to  Hia  ooO  C,  haataga 
ooDdMii«B,in  conneation  with  a  nmyiog '■»''</'• 
above.  iMotharend  of  the  ooll  connaotawtma 
flllar,  E,  in  whiah  a  diagonaUr-aaaaged  tlnm» 
thai  with  flttntag  material  [i  fl-ffgtyH  topmi^ 
tha  flnld  or  fiaiiiina  miztnrea  tha  ptea  te>a  tha 
bottom  of  the  Uter  Iwtdingto  afatuabmfc,F.ia 
wUoh  the  hctaa  la  aoi^  hi  the  naoal  mannar.  tha 
pjpeGlaada  ben  Oa  brine  tank  to  tha  anottoa- 
pipe,  wbenby  thanaed  gaa  ia  drawn  baok  brio  tha 
blinder  to   ha  again    compraaaad   in    tha  m** 
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COXPLIKBNTAAT    AHD    SITPPll* 
MEHTAAT  COLOUZS. 

AT  tha  London  InititDllon  on  Uond^  lail  Ftd- 
8ilTanB*P.  Thompaon  leatnted  on  "  Oo'V*' 
moitaryaiidSnpplamntoryColann."  fiiaupwa*- 
ing   tha  aabiaot  ha  aaid  that  it  waa  atoolrti^ 
itial  with  regard  to  an  qnaetiana  0  ~ 


lA^ 


oomplimentary  oolove.  Tlie  diilinatlon  naiiwaW 
attached  to  tha  word  oomplamentaiy  b  tUtM^ 
waathata  colonrwaaaald  toba  campl»«t*T" 
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aiftO&«r  ookncr  if,  when  properly  oombiiied  with  it, 
it  prodaoed  a  white  light.  They  had  to  tfo  hftok  to 
Sir  Insc  Newton  for  this,  when  it  wm  fint  reoog* 
nieed  that  a  white  light  was  not  a  Bimple,  bat  a  oom- 
ponad  one.  He  prored  that  bv  not  onlj  separating 
it  np  into  ite  constitaents,  bat  by  perxormxn^  the 
eon^ene  experiment  of  taxing  rarticalar  oonstitnent 
Ughte,  and  ehowing  that  the  ^seolt  of  the  miztoie 
wai  to  prodnoe  a  white  light.  )klany  diieoTeriei  had 
been  made  irinoe,  the  mxM  imp'irtant  being  that  of 
Dr.  Yonng»  that  the  wmitioBi  by  which  we  received 
oohmr  were  only  of  three  ]dnd»-that  we  had  three 
distinat  coloar  aenieij  as  it  were.  There  was 
a  great  deal  of  nusanderstanding  about  this 
matter  of  primary  oobor  senses.  It  was 
sappoeed  that  there  were  three  primary  ooloars  in 
natnre,  whereas  they  were  really  something  in  onr- 
selTee^the  perception  for  red.  for  a  rather  yellowish 
green^  and  for  something  whidi  lay  between  Une 
and  violet.  Another  theory  had  been  pat  forward 
different  from  that  of  Yoong's:  that  tilie  ooloars 
wen  red  and  blae  and  lemon,  and  many  persons 
who  had  not  stodied  the  sabject  deeply  were  still 
nnder  tfaa  impression  that  th^r  wore  Uoe  and  red 
and  yeUow.  and  that  all  ooloars  oonld  be  oom- 
ponnaed  out  of  these.  Bat  it  would  be  seen  that 
tikis  was  distinotly  contradicted.  Take  the  paint- 
box. What  the  artist  did  when  he  washed  a  wai^ 
of  gamboge  over,  the  paper  was  to  cover  up  some  of 
its  lorfaoe,  and  when  over  that  he  put  a  wash  of, 
say,  Pmanan  blue,  he  went  anotner  st^  in  the 
direction  of  making  it  Uaok.  He  had  stopped  off 
ODly  the  Una,  the  white,  and  a  tittle  of  the  led  by 
shading  it  over  with  the  gamboge,  and  when  he  put 
the  Una  waah  over  he  stopped  off  other  ooloars,  and 
between  the  two  the  consequence  was  that  only  one 


ookniz  would  oome  through  this  wash,  and  that  was 
green.  That  was  not  mUng  the  light,  for  if  he 
took  an  aotnal  yeUow  and  an  aetnal  Uue  light,  and 
ihowed  them  oy  means  of  the  lantern  on  the 
Bsrasn,  bjno  amount  of  trouble  oould  he  get  a 
green.  Thiej  would,  on  the  contrary,  always 
go  very  near  producing  a  white,  for  the  simple 
rsMon  that  tnev  were  complementafy  colours. 
The  ooloura  of  the  prismatic  speobrum  wero  then 
thrown  on  ttie  screen,  and  the  ivof essor  pointed  out 
that  tiiere  were  seven  shades— red.  orange,  yellow, 
pesn,  blue,  indigo,  and  violet.  IV>r  his  own  part, 
however,  he  saw  no  indigo,  but  a  shade  between 
fan  lilue  and  fall  green,  a  colour  which  he  vraptm&i 
to  name  neaoook.  Among  these  tints  which  they 
obtained  in  the  spectrum  they  had  a  number  of 
wy  beauttfol  ooloun,  but  they  had  not  the  number 
of  colours  which  an  artist  woold  desire.  They  had 
no  purple,  no  bro#n,  no  date-greys,  no  atron. 
Those  they  had  in  the  prismatic  spectrum  were 
rsa]^  primazy  ooloars.  To  come  oack  to  the 
^aenon  of  oomplemsntazies,  he  had  a  table  show- 
mg  the  oomplementary  colours  of  various  others. 
For  instanoe.  the  oomplementary  of  crimson  was 
BOSS  groen,  tnat  of  scarlet  peaqoek,  that  of  orange 
torqnoise.  The  complementary,  in  fact,  of  any  one 
flslonr  in  the  prism  was  the  mmure  of  all  the  rest, 
tad  that  was  the  way  in  wUoh  atable  of  the  kind 
was  compiled.  The  professor  then  performed  an 
ateesting  experiment,  showing  that  oobured 
B^MSM  did  not  really  possess  the  ooloun  which  they 
had  to  the  ^e,  but  that  the  effect  was  produeed  by 
UMir  stopping  off  all  the  other  colours.  Thm  the 
am  of  the  lantern  showing  through  both  a  red  and 
a  uae  glass  was  white,  because  the  red  glass 
RQpped  off  every  colour  but  red,  and  the  blue 
pis  every   colour  bat  blue.    And  it  was  just 
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the  same  with  pigments.     A  similar  experimiiBt 

WIS  peirfocmed  with  cotoured  liquids   in  bottles. 

Nest,    the    moro    famiHar    one    of   producing 

^te    by    whirling    roand    a   diso   painted    in 

two  complementary  colours,  was  achieved,  and  then 

vhat  the  Professor  described  as  a  rather  diflLoalt 

gpqriment  was  performed,  in  which  oomplementary 

Qobors  wero  prodaoed  by  separating  the  speotram 

nto  its  various  parts  by  meana  of  the  lantern. 

Aaothsr  way  was  to  employ  a  double  image 

pun,  which    prodaoed   very  beautiful  resalts; 

nd  itiU  another    way,   even    better  than  any 

Jf  these,  was  by  the   process  called    polarisa- 

«a   of    light.     The    first    to    apply  this  par- 

wolsr   process    to    the    dissection    of    oomple- 

asatsrv  coloon  was  the  distinguished  Yieonese, 

nof.  Hans  Briioke,  whose  death  took  place  only 

**<*  week.    Beforo  proceeding  with  experiments  in 

this   partiouUr  process,  however,   the  Professor 

vpUoedhowitwas  that  after  looking  attentively 

St  one  colour  for  some  time  another  coloar  would 

*PP«ir  if  the  gase  wero  transferred  to  a  white  or 

Jl^  a  dark  surface.    The  reason  was  that  one 

ttngaed  that  portion  of  a  nervous  ^stem  wUch 

WIS  sensitive  to  a  particular  coloar,  uid  having 

m  the  balance  of  one's  sensations  one  was  sensitive 

wanything  but  that  colour.    The  same  thing  was 

^wn  l^  the  shadow  of  a  disc  on  a  coloured  ground, 

«e  aiadow  gradually   changing  colour  until  it 

■Jl^june  the  oomplementary  colour  of  the  back- 

P^^u^    The  experiments  wero  brought  to  a  dose 

g  *P&»  vety  beautiful  effects  in  the  polarisation  of 

Wt.    In  conclusion,  the  Professor  said  with  regard 

^iWementary  oolours,  that  their  investigation 

uohsidly  yet  begun,  bat  he  hopes  to  do  tomething 

■a  laat  dneetion. 


BOTAL  ASTRONOMICAL  SOCIETT. 

THE  January  meeting  was  held  on  Friday,  the 
8th  inst,  Mr.  B.  J.  Stone  in  the  chair.  Mr. 
E.  H.  Lees,  of  Orbost,  Victoria,  AustraUa  ;  Don  J. 
de  Mendis&bal  Tamborrel,  of  13,  Calle  de  Jesos, 
Mexico ;  Prof.  S.  S.  Slater,  of  Seabporo,  Calcutta ; 
Mr.  Arthur  Thornton,  of  Qiggleswiok  School, 
Yorkshiro ;  and  Wm.  L.  Watson,  of  Ayton,  Aber- 
nettiy,  Perthshire,  wero  elected  FellowB  of  the 
Society. 

It  was  proposed  by  Mr.  Banyard,  and  seconded 
bv  Mr.  Cottsm,  and  carried  unanimouslv,  that  the 
President  be  ro^ested  to  convey  to  tne  ropro- 
sentatives  of  the  late  Sir  G.  B.  Airy  an  expression 
of  the  s^pathy  of  the  Council  and  Fellows  of  the 
Society  m  their  bereavement. 

Mr.  H.  H.  Tamer  read  a  paper  by  Ifr,  E.  E. 
Barnard,  on  the  "  Phenomena  of  the  Transit  of  the 
First  Satellite  of  Jupiter,  and  Observationa  of  the 
Bed  Spots  on  the  Planet."  Some  three  months 
ago.  Mr.  Baraard,  in  oompanv  with  Mr.  Barnham, 
whue  observing  a  transit  of  tne  firstsatellite  aoross 
the  planet,  nonoed  that  the  diso  appeared  to  be 
roKt  into  two.  It  was  somested  by  Mr.  Stanley 
Williams,  who  was  observing  the  planet  on  the 
same  evening,  that  poesibly  the  doable  appearance 
was  caused  mr  the  satellite  passing  near  to  a  dark 
spot,  which  Mr.  Williams  had  noted  upon  the  disc 
of  the  planet.  Mr.  BarnaM  stated  that  this  theory 
was  untenable,  for  the  satellite  was  observed  to  be 
double  by  himself  and  Mr.  Bnrnham,  who  watched 
the  transit  with  him  for  a  period  of  three-qoarters 
of  an  hour  (when  they  wero  interrupted  by  visitors), 
during  which  period  the  satellite  moved  across  a 
consi&able  portion  of  the  disc  of  Jupiter. 

The  Astronomer  Boysl  read  a  paper  on  the 
relation  between  diameter  of  image,  daration 
of  exposan,  and  brightness  of  object  in  photo- 

Swphs  of  stars,  taken  at  the  Eoyal  Observatory, 
reenwich.  He  said:  This  paper  is,  I  am  afraid, 
rather  neoessarily  fall  of  figures,  but  I  will 
endeavour  to  give  a  good  aooount  of  it.  In  the 
first  place,  before  explaining  the  results  amved  at, 
it  will  be  well  to  exhibit  on  the  screen  some  of  the 
photo^{>hs  which  have  been  made.  In  this 
mvestigation,  the  object  has  been  to  take 
on  the  same  plate  a  series  of  images  of 
stars  with  different  exposures.  The  plate  has 
been  shifted  between  each  exposuro,  and 
the  length  of  the  successive  exposares  have 
been  sometimes  arranged  in  geometrical  progression 
and  sometimes  in  ari&metioal  progression.  It  has 
been  sa^^gested  that  the  diameter  cA  the  image  n- 
preeentmg  the  star  varies  as  the  fourth  root  of  the 
duration  of  the  exposaro ;  but  this  does  not  appear 
to  be  the  ease--it  appears  to  He  somewhere  between 
the  fourth  root  and  the  squan  root.  The  law  is, 
no  doubt,  not  a  general  one;  but  onl^r  refers  to  the 
partioalar  instrament  used,  and  is  no  4p^bt 
affected  by  dreomstances  such  as  the  dewing 
of  the  object  -  glass  during  the  exposaro. 
The  next  question  was.  How  does  the  briffhtness  of 
an  object  photographed  cause  the  diameter  of  the 
disc  to  vary  with  toe  exposuro?  In  making  these 
experunenis,  we  have  assumed  that  the  photo- 
graphio  action  varies  directly  as  the  exposuro,  and 
direotly  as  the  brightness.  The  disonsnon  wfaich  I 
have  floade,  uid  which  I  cannot  enter  into  very  com- 
pletely hero,  leads  me  to  the  oondusionthat  that  law 
astopnotogn^hioaotion  is  substantially  true.  I  find 
oertam  comparatively  small  variations  between  the 
results  obtamed,  as  is  not  sarprising,  for  thero  an 
very  considerable  discordances  nstween  photographic 
determinations  and  visual  determinations  of  the 
brightnees  of  stars.  If  we  have  a  star  of  the 
9th  mag.,  it  may  be  something  like  an  8th-mag. 
star  photometrically,  or  a  10th  visually.  When  we 
have  such  a  large  range  as  that  taking  a  small 
number  of  stars,  we  cannot  expect  that  we  shall 
eliminate  these  disturbances.  Thero  is  also  the 
disturbanoe  due  to  the  night,  and  the  clearness  of 
the  air.  Thero  may  be  a  slight  deposit  of  dew  on 
the  object  -  glass,  or  little  atmospheric  tremors 
which  will  tdao  have  their  effect,  so  that  it  is  not 
surprising  that  there  aro  considerable  disoropancies. 
I  will  put  down  the  results  I  have  obtained  on  the 
black-board  from  the  different  star  magnitudes.  I 
have  diioassed  these  photographs  by  comparing 
them  with  the  Oxford  star  magmtudes. 

Mr.  Banyard :  I  do  not  know  whether  the  meet- 
ing or  whether  the  Astronomer-Boyal  haa  noticed 
it,  bat  he  did  not  mention  the  fact  that  there  is  a 
very  great  difference  in  the  sharpness  of  the  edges 
of  the  star  discs,  oorresponding  to  short  and  long 
exposares.  It  was  very  evident  in  the  photographs 
thrown  upon  the  screen,  that  the  longer  the  ex- 
posuro the  softer  and  moro  nebalous  is  the  edge  of 
the  disc  The  short  exposares  give  very  much 
sharper-edged  star  discs,  and  toat,  no  doubt, 
accounts  fbr  what  the  Astronomer-Boyal  said, 
that  the  estimates  of  magnitade  aro  better  de- 
termined from  short  than  from  the  long  exposares. 
I  noticed  this  a  long  time  ago,  and  recently,  on 
examining  Dr.  Max  Wolfs  photographs  of  the 
Milky  Way,  and  comparing  the  stars  with  Prof. 


Pickering's  spectroscopic  catalogue,  I  found  that 
then  was  a  marked  dmerence  in  the  sharpness  of 
the  edges  of  the  discs  of  a  stsr  having  the  first  type 
of  spectram  (whidi  an  natoraUjr  somewhat  bluer, 
or  richer  in  nys  at  the  ultra-violet  end  of  the 
spectrum),  and  stars  having  a  second,  or  solar, 
type  of  spectrum.  This  is,  no  doubt,  due  to 
the  fact  thst  Dr.  Max  Wolf*s  photographic  camera 
is  not  perfectly  corrected  for  aenromatism, 
especially  for  tae  ultra  •  violet  ngion,  but  it 
enables  one  very  readily  to  pick  out  these  stars  of 
the  first  or  Sinus  type  of  spectram.  He  happened 
to  be  using  a  very  much  shorter  f  ooas  lens,  in  which 
the  adhromatio  dispersion  is  not  as  well  oorreoted 
as  in  the  lens  which  the  Astronomer  Boyal  has 
been  using,  and  of  course  the  effects  wen 
much  exaggerated.  The  law  as  to  diameter 
of  discs  mentioned  by  the  Astronomer  Boyal 
must  be  looked  upon  as  empirieal,  for  it  must 
change  from  instrument  to  instrument.  When 
a  bright  star  is  outride  the  field  of  a  tele- 
scope you  see  a  bright  region  of  the  heavesis  coining 
into  the  field  beforo  the  star  iteelf  appears,  due  to 
diff  arion  of  li^t  in  the  earth's  atmosphen,  andpos- 
ribly  to  want  of  poUsh  of  eorf  ace  of  the  object-glasa. 
It  is  evident  that  a  star  disc  which  is  brightest  at  the 
centn  degrades  rapidly  into  an  iHamYnated  field. 
At  first  the  decrease  ox  brightness  from  the  central 
image  isveiyrapid,  andafterwardaitismongradaal. 
The  sise  and  brightness  of  the  nebalous  field  about 
a  star  must  depend  upon  the  dispersion  of  light 
within  the  lenses  of  the  object-glass  as  well  as  upon 
the  good  fignringicf  the  lenses,  even  upon  thedearaees 
of  the  atmosphen.  With  regard  to  thefigures  written 
down  upon  the  black-board  by  the  Astronomer 
Boyal,  A  was  pleaeed  to  see  that  they  bore  out  the 
law  with  ngard  to  the  intensity  of  the  photo- 
gniMo  image  which  I  oommunicated  to  the  society 
m  1885.  The  figares  really  do  not  differ  from  uni^ 
by  as  large  a  percentage  as  Prof.  Pritohard's  star 
magnitudes  frequently  differ  from  thoee  of  Prof. 
Pioiering.  I  have  dosely  compared  the  two 
catalogues,  and  thero  aro  frequent  diffennoes  of 
Aths  of  a  magnitade,  whioh  corresponds  to  a 
difference  of  50  per  cent,  in  the  amount  of  the  light. 
Consequently  I  look  upon  the  Astronomer  BQyal*s 
results  as  confirming  my  law  as  to  the  density  oif  the 
photographic  image  an4  the  time  of  exposure.  If 
the  .Ajtronomer  Boyal  wants  to  find  some  good 
determinations  of  the  mignitudes  of  small  stars,  he 
will  find  several  measures  hy  Prof.  Pickering  of  the 
stars  near  the  Pole  and  of  the  stars  in  the  Pleiades 
and  other  dusters. 

WBBTS&H  MICROSCOPICAL  OLVB. 

THE  January  meeting  of  this  society  was  held  at 
the  house  of  the  new  hon.  secntazy,  Mr.  W. 
F.  Gwinnell,  F.G.S.,  of  Upper  Mall,  Hammersadth. 
After  the  usual  tea  and  coffee,  and  preliminary 
business  proceedings,  the  host  introduoed  the  sub- 
ject of  *' Bocks  of  Animal  Origin,"  which  he  illus- 
trated with  many  interesting  specimens  of  lime- 
stones, ooprolites,  bone  beds,  and  shell  marls.  A 
number  of  rook  sections  wen  pictured  on  a  screen 
by  means  of  a  micro-lantem  apparatns,  and  photo- 
graphs of  some  others  were  shown  by  an  orainary 
untem.  Pointing  out  that  the  vast  majority  of 
aninud  spedes  consist  of  soft  living  tissues,  sap- 
ported  on,  or  encased  by,  harder  not-living  parts, 
which  constitute  an  endo-skdeton  in  the  former 
case,  and  in  the  latter  an  exo  -skdeton,  test,  or  shell, 
he  snowed  that  it  is  only  sudi  skdetcnis  wnidi  can, 
by  their  comparative  mdestructibility.  form  any 
permanent  constituents  of  rocks.  Again,  it  is  only 
animals  whidi  an  suffidentiy  groganous  that  can 
accumulate  their  exuvin  over  an  area]  largei  enough 
to  form  deporits  whidi  deserve  the  name  rock.  With 
the  exception  of  guano,  due  to  sea-birds,  and  occa- 
sional cave  deponta  of  a  similar  nataro^  due  mostly 
to  bats,  it  ia  only  certain  aqaatic  animals  which 
fulfil  the  requirite  conditions.  Some  of  these  live 
in  fredi  water,  but  most  aro  marine,  and  tither 
fioating  in  the  sarfaoe  waters,  like  the  Foraminif era 
and  PolydstinsB,  or  attached  to  the  rocky  sea- 
bottom,  or  to  their  dead  ancestors,  like  the  corals, 
crinoids,  and  &e  gregarious  mouusca.  Coming 
next  to  the  natnn  of  the  miner«^matter8  which 
ohiofly  or  largely  make  up  the  hard  tissues  of 
animals,  and  mich  an  capable  of  preservation  in  or 
as  rocks,  he  specially  referred  to  (1)  Silica,  which, 
in  the  non- crystalline  state,  forms. the  spicules  of 
many  sponges,  the  lovdy  shells  of  the  PolydstinsB, 
and  the  frastules  or  cases  of  the  equally  lovdy 
diatoms,  which,  though  now  referred  to  the  Algss. 
are  fittmgly  referred  to  hero.  (2)  Carbonate  of 
lime,  which,  dther  as  caldte,  or  as  aragonite,  forms 
the  shells  ox  the  Foraminif  era.  the  spicales  of  many 
sponges,  the  endo-skdetons  of  the  corals  and  poly- 
zoans,  and  the  tests  or  shdls  of  the  great  majority 
of  the  MolluBoa  and  the  Crustacea^  and  hence  gives 
origin  to  the  great  mass  of,  probably  all,  limestones. 
(3)  Phosphate  of  lime,  which,  though  present  in 
some  invertebrate  forms  of  animal  lire,  is  a  special 
f eatnro  of  the  bony  skeleton  of  the  YerteDrata. 
Bone  beds  and  ooprolite  beds  of  various  ages  wen 
instanced  as  deposits  largdy  of  this  material.  The 
conditions  of  occurrence  of  these  three  sabstaaoes  in 
remote  Asoio  times,  en  life  began,  was  next  con- 
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Bid«red.  SOita,  tlie  moit  abundant  oonatitaent  of 
all  original  or  igneous  xocls,  fonni  about  70  par 
cent,  ox  aoidio  and  60  per  cent,  of  baaio  roclca,  the 
intermediate  olan  aTeragiag  60  p«sr  cent.  Ita  par- 
tial solubility  in  natural  wateri  readily  supplies  the 
wants  of  organisms  requiring  it,  and  whose  tissues 
are  oonttantiy.  bathed  by  or  permeated  by  it.  Phos- 
phate of  lime,  like  siUoa,  is  a  ooastitueat.  tiiouch  a 
very  minor  one,  of  most  igneous  rooks,  whioh 
ususl^y  show,  in  miorosoopio  sudas,  small  crystals  of 
apatite.  Doubtless  these  are  a  ehief  souroe,inaireotly, 
of  this  oompound  in  the  Tertebrate  skeleton.  Car- 
bonate of  lime,  unlike  the  preceding,  is  not  a  oon- 
stitusnt  of  unaltered  igneous  rocks.  Doabtless 
its  lime  is  derived  from  the  plagiodase  felspars, 
hornblende,  &c.,  but  its  oarbon,  as  carbonic  acid 
gas,  was  not  at  first  **  fixed  air,*'  but  formed  a  oon- 
siderable  pecoentage  of  the  earth's  primeral  atmo- 
Bphore.  The  onsinensatioo  ol  aqueous  vapour  to 
form  the  piimitiTe  ooeana  as  the  earth's  surface 
cooled  below  the  boiling  point  of  water,  resulted  in 
the  soluble  carbon  dioxide  being  brought  into  con- 
tact with  the  siUoates,  whidi  thereby  became 
slowly  couTerted  into  carbonates,  thus  keeping  up 
a  supply  of  carbonate  of  lime,  but  thereby  depleting 
our  atmosphere  of  its  oarbonio  acid  gas,  a  process 
whioh  must  lead  to  the  diminutioBof  Tagetable  life, 
and  hen^  of  animal  lifb,  until  bothbeoome  eztinot. 
In  the  discussion  whioh  followed  the  exhibition 
of  rook  sections  and  specimens,  Profeoiors  J.  F. 
BUke,  MA.,  F.G.S.,  and  A.  W.  Stokes. F.O.S., 
Oaneral  Moldahon,  F.Gh.S.,  and  Colonel  Petrie 
raised  some  points  of  much  interest,  and  gave  some 
exporieooes  among  the  limestones  and  marbles  of 
India  and  Italy,  which  greatly  aided  less  travelled 
members  in  understanding  the  metamorphic  changes 
in  these  rooks.  Hr.  B.  Swain,  F.G.S.,  forwarded 
some  weathered  blocks  of  enccinitioal  and  nam- 
mulitie  origin,  whioh  were  much  admired. 


Av  instrument  invented  at  Georgetown  College, 
knoim  OS  the  photodironograpb,  is  said  to  record 
with  aoouraov  the  time  occupied  by  a  star  in  its 
transit  across  the  meridian. 

Bain-Making.  —  According  to  the  Titrus  of 
India^  Hit.  Wolfe- Murray's  rain  making  experi- 
ments in  Madras  have  been  attended  by  a  success 
80  remarkable  as  to  suggest  the  occurrence  of  a 
singularly  fortuitous  coincidence  rather  than  a 
triumph  of  science  over  nature.  The  centre  choaen 
for  the  experiment  was  Cuddapab,  where  the  rain- 
fall is  always  scanty,  and,  neither  kites  nor  balloons 
bemff  available,  the  dynamite  was  placed  on  a  ridge 
of  flat  rocks  2,400ft.  above  the  sea-level,  and  a 
couple  of  hundred  feet  above  the  plain.  A  hundred 
pounds  of  dvnamlte  were  used  in  all,  ten  packages 
of  101b.  eacn  beins  ranged  on  the  rocks  at  mtervalB 
of  60  ^ards,  and  fired  by  time- fuses  at  intervals  of 
one  mmute.  Nine  of  xh»  packages  were  success- 
fully exploded,  and  six  hours  later,  whUe  the  sun 
was  still  shining,  there  came  a  magnificent  shower 
of  rain,  such,  it  is  stated,  as  has  hardly  been  ex- 
perienced in  the  district  during  the  present  year. 
The  showerlasted  half  an  hour,  and  was  confined 
to  the  region  affected  by  the  explosions,  which  Mr. 
Wolfe-Murray  deems  a  conclusive  proof  of  the 
success  of  the  experiment.  As  the  total  cost  was 
only  200  rupees,  it  will  not  be  a  difficult  matter  to 
verify  these  oonditions  in  other  districts. 

Tramway  Bztenaiona.— The  London  County 
Council  will  ask  Parliament  next  session  to  assent 


to  a  scheme  which  they  have  in  hand  for  the  con- 
struction of  a  tramway,  forming  a  junction  with 
the  existin|{  lines  of  the  London  Tramways  Com- 
pany, passmg  over  Westminster  Bridge  and  along 
the  Victoria  Embankment  as  far  as  the  South- 
Eastem  Railway  Bridge  at  Charing  Cross.  The 
London  Tramway  Company  failed  in  obtaining 
Parliamentary  sanction  to  a  similar  scheme  last 
session.  The  company  have  a  Bill  in  Parliament 
by  one  clause  of  which  they  seek  power  to  lease 
tram  trays  from  the  County  Council,  so  that  if  both 
bodies  are  able  to  carry  out  their  ideas  the  tramway 
compauy  will  be  able  to  lease  from  the  County 
CouucU  the  line  of  tramway  over  Westminstw 
Bridge  and  along  the  Embankment.  The  other 
objects  of  the  companjr's  Bill  are  the  construction 
of  a  new  tramway  beginning  in  the  Peckham-road 
to  form  a  junction  with  the  Camber  well  and  Dol- 
wioh  tramways.  Other  new  tramways  are  proposed 
to  be  constructed  from  Peckham  Bye  Common  to 
Q  ieen*s-road,  Peckham,  there  joining  the  existing 
tramways  ;  from  Stamford  -  hill,  along  Upper 
Clapton-road ;  from  Theobalds-road,  along  Vernon- 
place  and  the  south  side  of  Bloomsbuiy -square,  to 
Bary-street ;  from  the  existing  tramways  of  the 
North  Metropolitan  Tramway  Company  in  Clerken- 
woU-road,  opposite  the  Holbom  Towu-hall,  to 
High-street,  Islington,  there  to  form  a  junction  with 
the  lines  opposite  the  Angel ;  along  Bethnal  Green- 
mad,  termmating  in  Cambridge-road ;  along  Great 
Eistem-street,  across  High-street,  Shoreditch,  and 
torminatiog  in  Commeioial-Btreet ;  in  Stratford, 
between  High-street  and  Martin-street;  Bsrking- 
road,  and  in  Tottenham  High-street,  from  Seven 
Sisters-road  to  N^orthumberland  Park-road. 


SCIENTIFIG    BEWS. 

•  SI 

THE  position  of  Wolfs  comet  on  Jan.  30  vrlll 
be  for  Berlin  midnight  B.A.  4h.  27m.  5l8., 
S.  Dec.  10°  4'  6" ;  brigh&ees  as  compared'with 
unity  at  time  of  rediscovery,  1*81. 

The  Monthly  Noticet  of  the  R.A.S.  for 
December  contain  an  interesting  paper  "  On  the 
Spectrographic  Method  of  fietermining  the 
Velodty  of  Stars  in  the  Line  of  Sight,"  by 
Prof.  H.  C.  Vogel,  of  Potedam,  whioh  will  be  A 
special  service  to  those  engaged  in  such  work. 

The  death  is  announced  of  Albert  James 
Bemays,  Ph.D.,  Profeosor  of  Ohemiatry  at  St. 
Thomas's  Hospital.  The  deceased  was  bom  in 
London  in  1825,  and  waa  educated  at  King's 
College  School  and  at  Gieseen,  whore  he  oo- 
tained  the  Ph.D.  degree.  He  was  a  Fellow  of 
the  Chemical  Sociefy  and  of  the  Institute  of 
Chemistry,  Lecturer  on  Agricultural  Chemistry, 
1845,  and  Lecturer  on  Chemistry  and  Practi<»d 
Chemistry  at  St.  Mary's  Hospital  Medical  School, 
1854-60.  He  had  been  Lecturer  on  Chemistry, 
Practical  Chemistry,  and  Practical  Toxicology 
at  St.  Thomas's  Horoital  since  1860 ;  was  Puh&c 
Analyst  for  St.  Giles's,  CamberweU,  and  St. 
Saviour's,  South wark ;  and  late  Examiner  in 
Chemistry  to  the  Colleges  of  Surgeons  and 
Physicians.  Dr.  Bemays  published  **  House- 
hold Chemistry,"  in  three  editions;  "First 
Lines  in  Chemistry";  **Sdence  of  Home 
Life,"  1862;  **  Notes  for  Students  in  Chemis- 
try," 6th  edition  ;  "Kotes^  on  Analytical 
Chemistry  for  Students  in  Medicine,"  3rd  edition 
in  separate  form,  1889  ;  "  Food,"  1876  ; 
"Chemistry,"  and  various  articles  and  pam* 
phlets  on  hygiene,  cremation,  food,  &o. 

Mr.  Edmund  Johnson,  F.S.S.,  who  of  recent 
years  had  taken  an  active  part  in  promoting 
several  useful  exhibitions,  especially  in  connec- 
tion with  food  supply,  died  tiie  other  day  at  the 
age  of  fifty -six. 

The  death  is  announoed  from  Vienna  of  Prof. 
Ernst  Bruecke,  the  distinguished  physiologist, 
lie  was  a  member  of  the  Upper  House  of  the 

Austrian  Parlinment. 

Miss  Gifford,  the  author  of  the  "Marine 
Botanist,"  died  at  Minehead  a  few  days  ago.  Her 
work  was,  and  still  remains,  a  standard  textbook 
on  the  subject,  and  she  was  in  communication  with 
all  the  most  distinguished  students  of  sea-plants 
throughout  the  world. 

The  medals  and  funds  to  be  given  at  the  anni- 
versary meeting  of  the  Geological  Society,  on 
February  19,  have  been  awarded  as  follows : — 
The  WoUaston  medal  to  Baron  Ferdinand  von 
Kichthofen;  the  Murchison  medal  to  Professor 
A.  H.  Gi'een,  F.R.S. ;  and  the  Lyell  medal  to 
Mr.  George  H.  Morton ;  the  balance  of  the  pro- 
ceeds of  the  WoUaston  fund  to  Mr.  Q.  A. 
Derby ;  that  of  the  Murchison  fund  to  Mr.  B. 
Thompson ;  that  of  the  Lyell  fund  to  Mr.  £.  A. 
Walford  and  Mr.  J.  W.  Gregory ;  and  a  portion 
of  the  Barlow-Jameson  fund  to  Professor  C. 
Mayer-Eymar. 

The  following  will  be  the  Presidents  of 
Sections  at  the  Edinburgh  Meeting  of  the  British 
Association : — M%thematicsand  Physical  Science, 
Prof.  Arthur  Schuster;  Chemistry  and  Miner- 
alogy* Prof.  Herbert  MoLeod;  Geology,  Prof. 
Charles  Lapworth  ;  Geography,  Prof.  James 
Geikie ;  Economic  Science  and  Statistics,  the 
Hon.  Sir  C.  H.  Fremantie ;  Mechanical  Science, 
Prof.  \V.  C.  Unwin  ;  Biology,  Prof.  W.  Ruther- 
ford ;  Anthropology,  Prof.  Alexander  Macalister. 

The  formal  installation  of  the  Duke  of  Devon - 
shireras  Chancellor  of  the  University  of  Cam- 
bridge will  take  place  in  the  Easter  term. 

Prof.  McKendrick's  lectures  on  "  Life  in 
Motion,"  which  he  has  been  delivering  at  the 
Royal  Institution,  are  to  be  published  in  book 
form,  with  many  illustrations,  by  Messrs.  A.  and 
C.  Black. 

The  Electrical  Exhibition  at  the  Crystal  Palace 
promises  to  eclipse  anything  of  the  kind  held 
there,  or,  indeed,  elsewhere,  as  all  the  im* 
provements  in  details  devised  since  1881  will 
be  shown.  The  generating  machinery,  or  dy- 
namos, make  a  very  complete  exhibit,  and  include 
all  the  best-known  and  well-tried  types  of 
machines.  Gas  engines,  so  useful  in  driving 
dynamos,  are  fully  represented,  competition  in 
that  kind  of  engine  being  now  very  keen. 
The   National   Telephone   Company  have  esta- 


blished an  exohlnge  in  oonnection  with  thair 
London  head  •  ^^bwrters,  and  can  put  fhmt 
patrons  into  comm  vacation  with  any  subserilMa 
on  their  system,  ^  with  aevanu  proTiadil 
towns  in  which  op^tic  or  other  performsiiofli 
are  proceeding,  llie  writing  telegnph  will 
attract  much  attentiaii,  and  the  powerful  "leireh 
light,"  exhibited  b«he  Maasn.  CromBioo,  vrill 
be  a  feature  oi  thafmhow,  whioh  wHl  be  chisflj 
remarkable  for  the;  diversity  of  the  applicaftiaH 
of  electricity.  Dbmeatio  elaotrio-hghthiff  ii 
attended  to  by  tavetml  flrma,  and  mMlod 
electricity  is  vpeoildy  xUnstrated  by  the  MeiSoil 
Battery  Co.,-Hm4l^ose  exhibit  are  aevenl  of  Hr. 
Harness's  recentiy  patented  devices.  Mosses  sad 
Mitchell  exhibit  a  selection  of  articles  made  from 
their  vulcanised  fibre,  which  are  Tery  usdol  ia 
connection  with  electrical  work  of  varioos 
kinds.  An  excellent  catalogue  has  been  pioridsd 
by  the  Direetmns  of  the  Crystal  Pskos 
Company,  wUh  introdnotosy  artielas  in  s 
popular  style,  descriptive  of  tlile  exhibits  in  the 
various  sections.  In  the  north  nave  our  resden 
will  find  an  exhibit  whidi  will  interest  them,  u 
Messrs.  F.  C.  AUsop  and  Co.  have  there  tele- 
phones of  all  descriptions  in  operation.  Bat  it 
is  impossible  to  do  justice  to  the  exhibition  in  a 
short  note  :  it  must  suffice  to  say  that  it  will  be 
one  of  the  sights  of  the  season,  and  that  specisl 
articles  must  be  devoted  to  the  various  seetioBs. 

A  rather  extraordinary  a£E^  in  oonnectioa 
with  electrio  lighting  is  reported  from  liverpool, 
where^  it  is  said,  the  frequenters  of  a  fashienaWs 
shoppmg  quarter  werostarUed  by  the  appeaanos 
of  a  jet  of  flame  springing  from  between  the  flsg- 
stones  of  the  sidewalks.  The  jet  developed  into 
a  considerable  blaze.  A  spectator  says  thatst 
the  time  stated  a  loud  explosion  took  place,  snd 
shortly  afterwards  flames  issued  from  betsreea 
the  stones  of  the  pavement  a  few  yards  up 
Parker -street.  The  force  of  the  flame  gradually 
increased,  and  the  pavement  was  broken,  wad 
some  fragments  were  shot  hixh  into  the  air.  A 
constable  threw  a  quantity  of  sand  over  the  flsg- 
stones,  between  which  the  flanus  were  issuing, 
and  this  prevented  the  flames  from  shooting  up 
into  the  air.  Some  workmen  of  the  Electric 
Lighting  Company  arrived,  and  a  disconnection 
having  been  made,  the  flames  were  extinguished. 
The  £d  is  supposed  to  have  arisen  from  two  of 
the  electric  wires  coming  into  contactg  generating 
a  great  heat,  and  setting  lire  to  the  ti^  and  rope 
in  which  the  wires  are  incased. 

A  method  of  t>roducing  caustic  soda^  and 
chlorine  by  the  aid  of  electricity  is  being  intm* 
duced  by  a  syndicate  using  special  plant  inveotsd 
by  Mr.  J.  Greenwood.  He  uses  a  oompooad 
anode  composed  of  non-pwous  carbon  plates^ 
separated  by,  but  in  contact  with,  a  metal  ootito 
increase  their  conductivity.  The  diaphragm, 
which  is  said  to  render  the  recombination  of  the 
electrolysed  products  impossible,  is  comparabls 
to  a  Yenetian  shutter  stuffed  with  asbestos.  Ia 
commencing  to  work,  the  electrolytic  vessels  are 
charged  wiUi  a  solution  of  common  salt,  through 
whidi  a  current  is  then  passed,  thss  deoomposing 
or  splitting  up  the  salt  into  its  elementa,  chloriiie 
and  sodium.  Li  the  preparation  of  sodium,  hov- 
ever,  a  secondary  action  takes  place,  hydrogen 
is  evolved,  and  the  sodium  is  converted  into 
caustic  soda. 

The  Saturday  afternoon  lectures  at  the  South 
Kensington  Museum,  commencing  at  3  p>m<, 
wiU  be  as  follows :— Jan  16,  28,  Prof.  A.  W. 
Riicker,  M.A.,F.R.S.,  "Electricity  and  Light" 
(two  lectures).  Jan.  30,  Feb.  6,  Capt.  W.  d9 
W.  Abney,  C.B.,  R.E.,  D.C.L.,  F.R-S.  (1) 
"The  Action  of  Light  on  Pigments";  (2) 
"Colour  Blindness"  (two  lectures).  Feb.  13, 
20,  27,  The  Rev.  George  Forrest  Browne,  B.D., 
F.S.A.,  Canon  of  St.  Paul's,  Disney  Professor  « 
ArohiBology  at  Cambridge,  "Early  Christian 
Art:  (1)  /reland,  (2)  Scotland  and  Mami^) 
England"  (three  lectures).  March  6,  Pwf- 
W.  C.  Roberts-Ansten,  C.B.,  F.R.S.  "^ 
MetalWork."  March  12,  Mr.  0.  V.  Boys,  F.B.ai 
"Electric  Spark  Photography."  March  1». 
Prof.  T.  E.  Thorpe,  Ph.D.,  F.B.S.,  "  AOolli«y 
Explosion."  March  26,  April  2,  Prof.  J.  ^ortuo. 
Lockver,  F.R.S.,  "Asta-onomy  and  Mythologf 
of  tke  Ancient  Egyptians"  (two  leotor»j» 
Tickets  can  be  dbtained  at  the  Museum  eAtxsnM 
price  Is.  each  lecture.  Tickets  for  the  »»» 
course  of  twelve  lectures,  10s. 

"Photography   in   the   Colours  of  ^^^ 
was  the  tiUe  of  a  lecture  delivered  by  Mr.  F.  *• 
Ives  before  the  Franklin  Institute  htft  monU^ 
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Mr.  Ives  has  laboured  aBBiduoijBly  at  this  branch 
of  photograpliy  for  some  years,  and  seems  to 
haT8  advanced  farther  than  anyone  else. 

In  a  little  pamphlet  before  ns,  entitled  <<436i 
MileB  in  425|-  Minutes,"  we  have  an  account  of 
the  performances  on  the  New  York  Central  and 
Hndaon  Hiver  Bailroad,  in  which  a  description 
is  given  of  the  way  in  which  **aU  the  fast  runs 
of  the  world  "  are  eclipsed.  The  run  was  firom 
New  York  to  Buffalo  on  Sept  14,  1891. 

At  a  recent  meeting  of  the  Astronomical  and 
Physical  Society  of  Toronto,  Canada,  the  honorary 
membership  of  the  society  wot  coaferred  upon 
that  Teteran  spectroscopist,  William  Hugg:ms, 
LL.  D. ,  F.  R  S. ,  Memb.  Inst,  of  France,  and  presi- 
dent of  the  British  Association ;  and  correspond- 
ing membership  upon  Mr.  J.  EUard  Gore, 
F.B.A.8.,  M.R.LA.,of  Ballysodare,  Ireland,  and 
Mr.  William  F.  Denning,  F.B.AS.,  oi  Bristol, 
England.  A  paper  on  Uie  Pleiades,  contributed 
by  Mr.  J.  E.  Gore,  was  read.  Mrs.  R.  A. 
Proctor,  who  was  present  by  invitation,  addressed 
the  society  for  upwards  of  an  hour  on  '*  The  Lick 
Observatory  and  Its  Worl." 

A  oonrse  of  ten  praotioal  lectures  on  ''The 
Beoent  Applications  of  Electricity"  was  com- 
menoed  by  Br.  J.  W.  Wagfaom,  of  the  RoyalNaval 
College,  Greenwich,  uxkder  the  auspices  of  the 
University  Extension  Socisfy,  on  the  14th  inst. 
By  the  kind  permission  of  the  Battersea  Library 
Commissioners,  .the  lectures  are  given  in  the 
Public  library,  Lavender-hiU,  at  8  p.m.  The 
subject  will  be  illustrated '  by  practical  experi- 
ments and  "by  the  oxy-hydrogen  lantern,  ana  the 
certificate  of  the  Joint  Universities  Board  will 
be  granted  to  successful  students. 


LETTEBS  TO 


m 


•  »» 


EDITOB. 


[ir«  do  not  hold  our$eU«»retpoiuibU/or  Iheoptnions  of 
om  corrapondenU.  The  EdU  ^r  respee^fuUy  rtqwuta  thai  dd 
wmmwkiaationa  thundd  bednwnupaa  Iri^y  at  poariMe,] 

AU  epmmumeaHont  thould  h€  addressed  to  ih»  Bditob  of 
Otf&rotiuHiOKAino,  sat,  iSKmiMi,  W,Q, 

AU  OksqHso  and  Past^jfiee  Orders  to  he  made  pajfoble  to 

J«  PAMMOaa  EOWASOB. 

%*  In  order  to  faeaUate  re/erenee,  OorrespondeiUs,  vken 
apeeJking  of  ang  letter  previous  y  insertedf  will  oblige  by 
menthning  the  nmssber  tiftke  lAtter^  eieweUas  tkepageo^ 
wiAdkitappoars, 

"  I  wonld  have  ereryone  wiils  what  he  kaovB,  aad  m 
omoh  as  l&e  knouL  Imt  no  moVB ;  and  tiuit  not  in  thi« 
only,  hot  in  all  other  rabjeoti :  wot  raoh  a  penon  may 
bare  aome  paitloular  knoifledge  and  esperienoe  of  the 
aatore  of  lach  a  penon  ov  taoh  a  feontain.  that  as  to 
other  thing*,  knows  no  more  than  what  erery body  does, 
aad  yeL  to  keep  a  datter  with  this  little  pittanee  of  hie, 
Will  ondertake  to  write  the  whole  body  of  phyeioke,  a  vice 
from  whenoe  great  inconvenienoes  denye  their  origlnaL" 
'-Momtaigw^g  Essays* 

<  t» 

AUBOSA,  JAK.  4. 

[33061.]— I  WAS  rather  surprised  on  looking 
through  tiie  Eitqlish  MscBAiaa  this  week,  not  to 
see  any  reference  to  the  Aurora  of  last  iliondav 
id^t,  Jan.  4th.  ' 

About  9  p.m.  I  was  called  out  of  doors  by  my 
brother,  and  in  the  north  there  was  a  glow  of 
Ught.  like  the  twilight,  with  a  few  streamers  from 
xi.  At  10  p.m.  the  glow  was  still  to  be  seen,  but  I 
did  not  notioe  any  streamers ;  later,  douos  pro- 
tented  any  further  observation. 

It  would  be  very  interesting  to  know  whether 
any  unusoal  magnetic  disturbance  was  regiitered 
at  Greenwich  on  that  night. 

Fishponds,  Bristol.      a.  Dermott  Harding. 

THB  aUABBAlVTIBS,  JAKX7AB7  2. 

[33062.]— I  xxFT  watch  for  these  meteors  on  the 
2iid  inst.,  and  counted  upwards  of  90  betvreen  9  p.m. 
snd  4.30  a.m.  The  night,  however,  was  overcast 
sad  cloudy  at  intervals.    They  were  seen  in  aU 

Jgttters  of  the  sky  looking  northward,  and 
iverged  from  the  region  below  and  between  the 
tifl  <^  Ursa  Major  and  the  neck  of  Draco,  the 
adiant  bebg  well  marked  by  a  stationary  meteor 


Altogether,  the  display  was^  I  believe,  a  fairly 
good  one.  The  autumn  radiants  now  hi^h  up 
south  and  soutti*west|  are  not  nearly  so  active  a " 
formerly,  and  are  giving,  so  far  as  my  obeerv<- 
tions  go,  but  little  or  no  results.  The  month  <f 
Deoembcff  was,  however,  not  very  good  here  tor 
observing. 

Dublin,  Jan.  5.  W.  H.  Milligan. 

P0WSB8  09  OBJEOT-aLASSES. 

[33063.J  —  Will  some  of  your  astronomical 
readers  kmdly  enlighten  me  on  this  matter  of  an 
object-glass  besring  certain  powers  to  the  inch  of 
aperture*  We  frequently  read  of  60,  60,  90,  100, 
&0..  powers  to  the  inch  of  diameter,  the  writers 
takmg  it  for  granted  (so  it  appears)  that  a  glass 
will  Mar  a  certain  power  to  the  inch,  regardless  of 
the  sise  of  aperture.  Now  we  will  say  that  3in.  of 
good  aperture  will  bea^  100  powers  to  the  inch  on 
stellar  work  (given  so  by  authorities).  Then  6in., 
which  gives  us  four  times  the  eighth  of  3in.,  should 
give  us  four  times  three  hundred,  or  twelve  hundred. 
We  know  this  is  not  true,  and  yet  our  authorities 
all  virtually  say  it  is— that  is,  it  appears  so  to  me. 

In  T.  B.  Clapham's  interMting  letter  (32958)  this 
inconsistency  (as  I  see  it)  exists,  for  he  says  his  e.g. 
of  mixL.  will  stand  from  30  to  50  powers  to  the 
inch  (almost).  Then  at  the  end  of  his  letter  he 
writes :  "  From  my  own  twelve  years  of  telescopic 
work  I  have  rarely  been  able  to  use  a  higher  magni- 
fier tiiaa  50  to  the  inch  cKf  aperture."  Now,  his 
Grubb  glass  of  b\m,  aperture  wiU  ^tc  him  over  six 
times  toe  light  that  nis  l^iin.  will  jgive,  yet  he 
cannot  use  but  little  higher  powers  on  it  to  this  inch 
than  on  his  smaller  aperture.  In  a  few  words,  if 
his  less  than  2in.  opening  will  stand  50  to  the  inch 
(almost),  then  his  o^in.  should  stand  over  six  times 

00  or  300  to  the  inch.  Now,  there  may  be  some 
very  simple  explanation  for  this  inconsistency,  but 

1  have  never  read  it,  nor  can  I  reason  it  out  for 
myself ;  therefore.  I  would  like  to  see  the  matter 
f  imy  discussed  and  explained  in  your  columns. 

Tne  idea  has  been  suggested  to  me  that  as  you 
increase  ttie  aperture,  and  with  it  the  power,  you 
also  increase  the  undulations  and  tremblings  of  the 
atmosphere.  This  may  be  a  partial  and  practical 
explanation,  but  not  a  theoretical  or  satisfaetoxy 
one  to  me,  for  this  would  be  virtually  saying  that 
the  disturbance  caused  by  the  atmosphere  varies  in 
the  same  ratio  as  the  areas  of  circles— would  it  not  ? 

Bruddock,  Pa.,  Dep.  24, 1891.        J.  li.  Park. 


i^sav,  230"  +  SO*. 


—  noticed  several  Draoonids  from  near  Z 
28e»t69',  Una  Minorids  ^m  235°+ 7^,  a  long 
vi^uing  radiant  of  small  moteors,  now  active  since 
Mriy  in  the  autumn,  Bootids  from  207^+18°,  and 
Goma  Berenidds  from,  say,  18y+28».  As  regards 
uslatter,  while  the  general  direction  was  towards 
B-W.,apairof  "twin"  meteors  shot  across  over- 
asal^  parallel  courses  about  l^**  apart  from  S.E. 
w  N.W.,  a  very  fine  sight  indeed.  1  also  noticed 
"^'^^nu  Utfse  meteors  from  Leo. 

About  3.30  a  fine  large  rocket-like  meteor,  which 
^^7  have  been  observed  elsewhere,  appeued  from 
a  xadiaat  on  or  below  the  eastern  horizon,  at  an 
«tf«  of  about  35",  passing  towaids  S.W. 


SILVBBINa  MIBBOES. 

[33064.]— I  AM  obliged  to  Mr.  Skeltoa  for  his 
remarks,  and  can  assure  him  the  use  of  the  blotting- 
paper  for  drying  is  perfectly  safe. 

It  is  not  because  the  edges  are  not  dean  that  the 
water  runs  off,  it  is  air  fflms  that  acts  more  at  the 
edge  than  elsewhere.  It  is  true  these  psrts  where 
the  air  r^use  to  leave,  often,  though  not  always, 
silver  with  a  stain;  but  it  is  not  because  the 
surfi^se  is  not  clean.  A  little  of  the  potash  solution 
will  often  effect  a  good  contact  with  the  water. 

Martin's  is  a  very  good  process,  but  the  nitrate 
of  ammonia  is  not  a  good  keej^.  The  less  rocking 
the  better.  Let  mirror  remam  quiet  till  the  bath 
is  dear  at  top.  Any  process  of  silvering  is  liable 
not  to  act  sometimes,  and  the  reason  is  not  easy  to 
discover. 

At  the  prssent  time  I  should  be  in  Edinburgh  to 
set  up  a  12^in.  equatorial,  but  cannot ;  everyUiing 
is  waiting  through  silvering  failures.  I  know  of  no 
cause,  except  intense  cold  weather. 

The  polishing  pad  as  large  as  mirror  tickles  my 
fancy.  How  can  you  press  evenly  a  soft  puffy 
cotton-wool  pad  fxam  6m.  to  18in.  diam.  ?  There 
is  no  need  of  such  a  dumsy  affair ;  an  equal  polish 
is  a  safe  |^de  to  equal  rubbing.  The  large  pad  is 
bad  in  prmdple ;  don't  use  it.  Q-.  Calver. 

P.S.— Since  writing  the  above,  to-dav  I  have 
succeeded  in  getting  a  beautiful  film  to  the  12^in., 
and  this  is  the  reason :  Last  night,  after  three  days* 
failure.  I  put  everything  to  be  used  in  a  warm  room. 
This  afternoon,  in  a  temperature  of  58^,  those  same 
chemicals  that  refused  to  give  me  anyth|pg  but 
mud  yesterday,  to-day  most  willingly  gave  hie  the 
most  beautiful  siLver  films.  I  used  the  process  in 
last  week's  issue,  and  used  400  grains  of  silver.  I 
shall  not  polish  it  with  a  flippety-fioppety  pad  12iin. 
dism.,  but  one  less  than  8m.  As  I  have  said  else- 
where, the  great  thing  is  to  have  everything  of 
same  temerature,  between  50°  and  60"  will  do.  A 
cold  vessd  will  chiU,  and  influence  chemical  action. 
— Q-.  0. 


THB  BBST  70BT7  BOOKS. 


great  public  library,  whicb|  andudinj  the  rei^bding 
of  critical  reviewSf'enables  me  to  pressiit  tlie  fol- 
lowing forty-two  books  as  probably  lbe> best  obtain- 
able in  the  several  departmsats  tSB^owledge,  their 
last  editions  being  understood. 


ictionaxy 

Cydopffidia  of  Practical  Receipts ;  o,  Holtzapffel's 
Turning  and  Mechanical  Manipulation ;  6,  Watts's 
Dictionary  of  Chemistiy;  7.  Spon*s  Encydopeedia 
of  Industrial  Arts;  8.  8pon*s  Dictionary  of  Engi- 
neering ;  9,  Spon's  workshop  Receipts ;  10,  Spon*s 
Mechanic's  Own  Book;  11,  Every  Man  his  Own 
Mechanic;   12.  Deschaad*s  Natural  Philosophy; 

13,  Helmholtz^s  Leotnrss  on  Scientific  Subjects; 

14,  Jamiesoa  on  Steam-Engines ;  15,  Newton's 
Prindpia;  16,  Laplace's  Gdestial  Mechanics;  17, 
Chauvenet's  Practical  Astronomv;  16,  Loomls*s 
Astronomy ;  19,  Lord  Bayldgh's  Theory  of  Sound ; 
20,  Darwin's  Origin  of  Spedes ;  21,  Bastian's  Evo- 
lution and  Origin  of  Life ;  22,  Humboldt*s  Cosmos ; 

23,  yiollet-le-Duc*s  Dictionnaire  de  rArchiteoture ; 

24,  Demmin's  Encydop^die  des  Beaux  Arts ;  25, 
Dictionnaire  de  1' Academic  des  Beaux  Arts;  26, 
Men  of  the  Time ;  27,  Vapereau*s  Dictionnaire  des 
Contemporains ;  28,  Brewer's  Dictioiiary  of  Phrase 
and  Fable ;  29,  Haydn's  Dictionary  of  Dates ;  30, 
Mill's  Logic ;  31,  Qxote's  Treatise  on  Moral  Ideas ; 
32,  Sir  W.  HamUton's Metaphysics;  33,  SirW.IL's 
PhUosophy ;  ai,  Stirling's  HegeUan  System ;  35, 
The  Speaker's  Commentary  on  the  Bible;  36, 
Smith's  Dictionary   of    the  Bible^   37,   Smith's 


[33065.]— SoiCB  time  ago  the  Pall  Mall  Gazette 
■tarted  a  discussion  on  the  subject  of  the  best  one 
hundred  books,  a  number  which  would  be  too  larse 
to  consider  for  my  present  pur|:ose,  as  I  wish  only 
to  giv^  some  information  regardmg  the  works  which 
would  probably  be  the  most  generally  useful  to  the 
readers  of  the  "  £.  M.,"  so  as  to  save  them  the 
necessity  of  numerous  queries  and  replies  if  they 
would  refer  to  those  at  a  library,  or  purchase  them   patting  down  4s.  6d. 


Leoky's  History   of  HatiofiwYism ;   41,   Voltaire' 
Philosophical  Dictionary;  42,  Bayle's  Critical  and 
Historical  Dietionaiy. 

Among  these  I  have  placed  the  new  Amsrican 
"  Centuiy  Dictionary."  just  oomi>leted  in  six  quarto 
volumes,  as  being  tne  best  of  its  kind,  and  un- 
doubtedly it  is  so.  though  its  rival  may  appear  when 
Dr.  Murray's  Oxford    Dictionary    is   published. 
However,  another  one,  the  "  Imperial  Dictionary," 
is  of  such  excellence  as  to  answer  all  the  require- 
ments of  the  general  public,  beddes  being  much 
cheaper  and  leu  bulky.    Both  the  **  Century  "  and 
the  ^'Imperial"  have  superior  illustrations,  aad 
illustrations  are  indispensable  for  giving  a  tangible 
signidcation  of  the  meanings  of  certain  description 
of  words,   such  as  architectural  features.    Aftsr 
Chambers's  I  would  prefer  the  English  Cydopssdia 
for  general    reference,   though    adther  of  these 
approaches  in  bulk  to  the  **Britannioa"  or  the 
**MetropoUtana."     It  is  Oooley's  Cydopaadia—a 
work  containing  all  known  receipts^which  I  am 
sure  would  obviate  the  greatest  number  of  queries 
from  amon^t  your  readers  who  so  often  ask  for 
receipts ;  it  is,  however,  dear  in  price,  but  a  small 
bookpartly  of  the  same  kind  is  Beadey  *s  * '  Druggist's 
Receipt  Book."    Dr.  Smith's  admirable  dictionaries 
of  antiquity  are  obrioudy  '*  Bowdlerised  "  produc- 
tions, and  hence  I  have  introduced  those  of  Voltaire 
and  of  Bayle  (last  edition,  Paris,  1820)  for  such  as 
are  anxious  to   pry  into    the  nuda    veriiaa    of 
antiquity.    The  reports  <rf  Parliamentary  debates 
in  past  yeara  will  be  found  in  Hansard's  "  De- 
bates "  for  the  particular  year  or  sesdon.    Those 
widiing  to   read  accounts  of  remarkable   events 
or  triiOs  occurring  within   the  last  half- century 
or  so  will  find    such    narratives    contained  in 
a  series  of  volumes  called  the  **  Annual  Register," 
one  volume  being  issued  for  each  year ;  while  those 
desirous  of  a  short  biography  of  the  eminent  men 
of  the  present   day  should  consult  "  Men  of  the 
Time  "  or  '*  Men  and  Women  of  the  Time,"  or  else 
the  French  '*  Vapereau."    In  the  above  list  I  have 
made  no  mention  of  the  small  books  best  suited  for 
elementary  instruction,  and  though  that  would  be 
an  important  matter  in  itself,  yet  it  would  be  really 
difficult  to  dedde.    Great  libraries  poaMSS  not  only 
numerous  volumes  of  periodical  literature,  but  also 
of  ephemeral  literature.    The  only  daily  news- 
paper which  has  got  a  reference  index  is  the  London 
Times,  for  which  Palmer's  **  Index  to  the  Titnes^*' 
in  haif-yeuly  parts  at   10s.   each,  series  ss  a 
divining-rod  to  tlie  reader.  Vehmgericbt. 

BBAIK  WOBBT. 

[33066.1— In  the  last  latter  of  your  correspondent 
"  F.R.A.d.,"  which  ia  vastly  interesting  (as  his 
letters  gensrally  are  unless  someone  has  fluttered 
the  red  rag  of  some  flagrant  abuse  before  his  gaae), 
he  states  that  when  under  the  influence  of  bram 
worry  he  constantly  found  himself  reversing 
flgures,  such  as  putting  down  6f.  8d.  for  8s.  6d., 
&C.  It  is  interesting  to  me  to  find  that  this 
reversal  is  a  recognised  form  of  error,  perhaps 
caused  by  the  fatigue  of  the  calculating  molecules 
of  the. brain.  It  hapfMued  many  years  ago,  that  in 
balancing  the  extendve  accounts  of  a  oonmany, 
several  perplexing  errors  of  this  sort  turned  up, 
possibly  from  some  clerk  engaged  in  the  inter- 
minable calling  over  of  figures,  getting  the  cart 
before  the  horse,  and  while  listening  to,  say  6s.  4d., 
'     "'     After  a  few  experienceain 


from  a  bookseller.    I  have  myself  experience  of  a  I  correcting  these  errors,  a  method  occurred  to  me 
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crfklMTi  aMBtaioing  if  tb«  dftaepucT  wen 
IhM  n?aai]g  abanutar.  Th«  enot  ii  aliraji  ■ 
maltiple  of  lid.,  and  ii  u  rntny  timM  lid.  u  tha 
dutanDoa  bttvaaa  ths  original  niunbei  of  ahilUon 
aBdotptnea.  Thui.»ri&i6t.8d.  ((«8».6d,,& 
d^SaoMa  ii  lid.  X  2  (Ij.  lOd.);  and  between 
h.  M.  and  4t.  Sd,,  the  diffarenoa  ii  Ud.  x  6 
(«i..7d.) ;  batwrcn  la.  fld.  and  9».  Id,,  tha  differ- 
Mos  Ja  lid.  X  8  C7a.  M.J,  and  aa  on  (or  erarj 
lerenal  of  ahilluin  ud  paiiM.  Xoowiug,  Uiao, 
Uiat  the  Dr.  and  Cr.  ddea  of  tha  (douhla  entrr) 
booka  do  not  balaiiM  b^  any  of  Iheae  moltiplea  q( 
lid.,  than  ii  a  atioDg  preamnption  that  the  anor 
ii  OM  of  thia  nature,  and  It  beeotnaa  oompantftaly 
•air  to  re-azamiiw  aU  eatriaa  whara  tha  diffarauiw 
Mtwaao  ahillingi  and  [wdm  ia  tha  Mma  aa  the 
Bumbei  ottlDtaa  that  Ud.  i«  contained  in  tha 
amODst  o(  the  dittsnftBej.  If  ponnda  and  pmce 
tn  nncMd,  the  diaaraooa  ia  alwava  a  raultipla  of 
MSpenoaorlSa.  lid.  Thnj,  iS  0».  3d.  instead  of 
«3  6i.  M.,  giTM  an  tann  of  19*.  lid.,  while 
£6  Si.  4d.  Inataad  of  £i  6*.  6d..jiTa.  anerrorof 
£1  I9«.  m.,  OTtwiae  I9g.  lid.  FSrhapa  thii  nde 
of  your  readan. 
Xtohard  tawarda. 


ma;  be  o(  anrioe  to  aooe  ol 


OTZBIAXBD  BKAIK.  ' 


1^7.1— Ai      LaDoaatriio"  aati 
"ly  bj  putting  him  another.    1 . 
itaon  of  OiMt  Britain  of  bete. 


another.    Put  the  adult 


3 


-- araoi 

^S*°^*f"  f^  ""  piilae,'daaoribe  .-.,. 
mdition  m  Iiealth,  ^ipMclata  the  dlrtinction  i 
the  pnlae  between.  Bay,  afnooham  and  ataxic, 
wren?  Well, koDUBopatfay  not  odIt teachea I 
all  tiM  a-boTa,  Wt  alaoboi  to  tie^  and  to  erne 
Many  dintdaied  oondilion*  in  which  that  informa- 
T"'  ^  ^  ranwdiea  indicated  thereby,  would 
•loo*  ha  nffleiint  gnldea.  Two  of  my  aiatan  ware 
ihntnpfnPaiiilytheOannanAnny.  Duingthe 
yaarbitemning  between  their  aaMpe  bom  Pari* 
aBdOa  manlage  of  tha  alder  with  one  Henri 
Bo^ww,  CmpUia  9th  French  Hoaan,  ^a  wai 
oigtabatlu  nig  to  oconpy  it  by  aoqniring  a  hiily 
praotieal  eletoaiitary  knowledge  of  hoounopathr  br 
Jtody  of  ita  Utenture  aad  bydinlcal  eiperimoM  in 
the  Pam  hoapitala.  Paoi  yewi  after  marriage 
fleoriiyon  Ita  leranth  day  pioTad  fatal  to  Ear 
hutand,  under  the  amy  aiitg«ni-i  treatment  of 
I5'.?"S^'^"™"^'"™*P'"ff^'"-  Hadehe, 
on  the  firM  appearanoe  of  the  maiaiti,  given  him 
aoomte  and  hryonia  in  rapid  nooewion,  the  man 
wonU  have  baeo  well  in  a  fiur  Aour.,  and  thoa 
»^asa  wot«Kitor  (or  my  poor  riitar  and  her 
<Mdc«<i.  TUaiadneanlyotthamaoyreaMnafor 
Iheremtodingthe  erer-reonrring  fnah  atratom  of 
"Onra"  what  liea  within  thab  own  reach -i.e. 
Iife-aanng,  •aU-to-ba-aoquired  medical  knowledge. 
The  liirdney  SiapenMr. 

'  flELKNOaaAPRIOAL  :     .YBITDELniTTS. 
[33068.]— Thi  aooompanying   diawiog   of   thia 

-  TWj  iiienUr  wallad-plaio,  made  between  9h.  and 
lOh.  tm  Daoamhet    ITth,    aihibite  it  at  a  pbaaa 

-  peoallarjy  toitaUa  fOr  ahowing  many  of  Ita  moat 
taiteraatfiig  (eatnraa  to  the  beat  adraotage.  Though 
the  toreahbitenlng  doe  to  iti  proximity  to  the  W. 
limb  greatly  aiaggenlaa  tha  diqiropoition  between 
ita  extao^oo  from  north  lo  aouth  and  ita  Ineadth,  in 
whatever  podtfon  it  waa  plaoed  ita  nnaymmebioal 
form  would  remoTe  it  from  the  normal  type  ol 
thaae  iaoloiiuaa.  Apart,  bowsTer,  from  thia  dngn- 
uri^,  It  ia  lemarkaUa  for  many  oariooa  dat^. 
Which  will  rapaf  oloee  attention.  The  plateau  at 
the  norilMcn  end,  bordered  Ml  the  weat  t^  the  Urge 
ooBDlex  formation  riibwn  in  the  aketcb  ai  nearly 
filled  with  ahadow,  ll  eapaoiaUj  noteworthy.  On 
the  nl^  of  the  17th  iait.  the  definition  was  at 
foqaeot  intemla  inparb.  With  a  power  of  3aO  on 
my  8)iD.  rcfieotor  the  motttad>grey  aaitem  alope  of 
lUa  ring  waa  aeen  to  be  Utnaay  -'->-■■-'  -^"^ 
oataclata.    OfthMe,Ih 

of  tha  lamr  onai.  whid  , .__ 

M  it  wonld  be  fnlUe  to  attempt  to  ihow  a  tithe  o. 

^hsminute  black  draolar  pit*  which,  now  and  again, 
appeared   to   flaah   into   momaatuy  diatinctueu. 

'Tha  inner  *lop«  of  the  great  thomboidal  incloiure, 

Walter,  i*  the  only  other  locality  I  can  recall  where 
■lluT  are  ao  cloiely  packed. 

On  tha  plateau,  which  ii  onlv  aliBhUy  raised 

*-  abova  the  M*el  ol  the  northern  end  of  f£e  door,  and 

~  ~  ih  exUfalted,  under  the  low  evening  gun  a  Tary 

1_    1,   niifaoe,  the   daft   dUcoTered 

an  easy  object ;  aa  wai 

—    -   - „■  nearly  parallel  to  ths 

•oulbemedge  of  the  plateaa,  and  ultimatelr  ei- 

'~~''' to  the  floor  of  the  depraiaion  marked  e 

■  map.    The  deft  mnning  to  the  foot 

«1  the  plateaa  from  the  bright  little  ring  D  in  the 
^._i .__   ^^  jj^  diatiaotly.    The 

the  termjnafaw  beyond  the  8.W.  wall.'  From  the 
more  nnrtheily  of  theaa  to  the  N.W.  wall  of  Ba 
dark  marking  wai  noted  which  exhibited  an  eipan- 
dou  about  midway.  Dr.  Sheldon,  of  Macdcaield, 
•nd  other  obMrren  han  pmb  longitDdlul  lidgM 


=F 
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■^ommookT,  rough  nufaoe, 
ta  Schmidt  in  1S3I  waa  a 

^  auo  a  cmter-rill  mnning 
•oullMmedf 

^Tl^^i 


.a*  ;  bat  ol  thaae  there  were 
u  manif  eitl;  nneren.     The  i 

f -_ _  covered  with  con  ot  little 

i»olat»d  hilli,  all  appueotly  ndiating  from  the 
ncdghbonring  Petaviua.  I  hava  attempted  to 
portray  them,  but,  I  fear,  with  indifferent  aiinnoi 
Ths  pontiani  of  object*  on  the  floor  were  fixed 
by  alignmanta  with  islient  pointa  on  the  bonier. 
Among  the  former,  perhf  pi  the  moat  remarkable 
ire  the  two  dniky  aamicircalai  ringe  which  abut  on 
I.E.  abpa  of  tha  large  depreaaion  already  noticed, 
rhe  Are  northerly  c9  theae  ie  deeper  than  it*  cam- 
union,  and  oontama  two  oratoie. 

A*  Vtadelinuj  i>  one  of  the  objaot*  aelected  tor 
ipecial  Itndy  by  the  Lonar  lection  of  the  Brituh 
&BtioaomlOal  AMociation.  much  ettention  haa  of 
■te  been  directed  to  it,  with  tha  reinlt  that  many 
hitherto  unrecorded  detail*  have  alisady  bun 
detected. 
Bedloiil,  Dec.  31,  ISOl  '        T.  Owyn  BJmt. 

AMATBTTB  QLASB-SLOWtNa.— n. 

'i33069.J  —  ViCTJUM  Tram.— The  i>eeoad  ter- 
minal will  ba  made  eiactlv  like  the  flnt.  tha 
wire,  when  coated.  beiDg  bent  aa  required,  in 
order  to  bring  the  aluminium  plate  into  ite  pro- 
per porition.  Worm  the  tube  carefully,  and 
-i&ke  tha  email  hole  for  ita  leoeption  aa  already 
eocribed,  and  then  let  it  cool  in  oottoo-wool. 
b'hen  cold,  the  terminal  ia  placed  in  position 
od  eecured  by    bending   the   wire   into   a    neat 

loop.    Now  dr»w  out  tb«  M>d  of  tha  tnbe  m  Iwlote 


leur.  -new 

leeod  right 
a  verym 


t^iougb^  welding  tg  it  a  waate  pieoe  of  glaa,  ta 
aarve  a*  a  handle,  uiiog  the  large  flame  for  tta 
operatiun.  Let  the  lidee  of  the  tube  faU  togett* 
t^  their  own  weight,  as,  if  it  i*  pulled  cat  too 
quickly,  the  glai*  will  be  very  thin.  Ita  appear- 
•nee  ia  ahown  m  Fig.  2  a,  the  reduced  portion  Mag 
from  ain.  to  3in.  long,  aad  lio.  in  diameltf.  ^~~ 
apply  the  flaaie  to  the  end  of  tha  narrow  i 
•oftmi  it  all  round,  and  quickly  pnll  tha  tt  ' 
off,  thu*  leaving  a  long,  conical  and  of  v 
glaaa,  whi<di  can  be  --'-'-  ■■- -' —  -"  — '"^ 
plien,    the  rough  * 

rounded    into   itiape. . 

thown  in  Fig.  2  c,  required  for  aaaliin  ap  ato 
axhauitian,  oao  either  be  made  now  or  wlMB  the 
tube  i*  fioiahed  :  but  without  waitiBK  tor  glaw  (o 
oool,  proceed  immediately  to  aeal  in  tM  tarmioal  Ii 
the  aame  we^  a*  the  fint,  taking  oan  to  warn  V 
tha  whole  neighbaurhood  of  the  tauninal  veij  lan- 
fully  before  bringing  tlie  flame  upon  the  terminal 
ilaelt.  Thia  might  have  bean  done  befon  the  od 
wa*  drawn  out,  but  then  there  ia  greater  ride  of 
crackiiig.  It  ia  alwa]ta  daugoou*  to  apply  halt 
anywhere  n«mr  a  lealed  taimmal,  and  bj  Ine  akora 
plan  thli  i*  avoided. 

Ha  particular  method  of  eonitruction  here 
adopted  tan  be  Varied  in  many  waya.  For  inelaDM, 
the  md  ol  tha  tube  nuy  be  pdled  off  doe,  •• 
nhown  in  Pig.  3,  a,  and  aemaller  tuba  Mnedtolt. 
The  tube  can  then  be  loftenad  in  tha  lam  fiema. 
end  blown  out  into  a  neat  ehapa,  ai  in  Fig.  3i  *• 
It  it  ii  daaired  to  put  tha  terminal  in  tha  |M*>™ 
•hows  In  thia  flgva,  it  wiUbmaiwaty  toMOp  W 
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complated  tmninkl  Into  the  tub«,  draw  oat  tod 
jobi  on  the  null  taba,  nam  tb«  aoiAll  hole,  and 
wiw  np  to  oool,  witbonC  »llo»lBg  the  tannioal  to 
ilto  down  into  the  hot  p&rt  of  tba  glwN.  The  onlj 
ohjeoiion  Id  thii  plan  u  U»t,  owing  to  the  podtMr 
<d  t—iuiml.  It  may  bo  »  little  awkwud  to  pi  it  b 
fkU  Into  it«  plM«  for  lealiiiK,  imloai  it  he  made  o 
■wdi  a  aliape  and  liH  that  it  maj  ha  Intiodaoad  and 
-withdiAwn  thningh  the  nanow  nba. 

Ferhnpe  the  naateat  airanffamant  Ia  that  ihovn 
in  Pig.  3,  e.  To  make  thli,  begin  by  itopping  op 
one  rad  of  the  tnba  with  the  perfonttod  ooik,  and 
attacfh  to  it  K  month  tab*,  the  Die  of  which  hM  bMa 
«ipl«in«d  in  (onner  lettan.    TUi  ooniliti   of 


man  tDdiarubbw  tube  about  2ft.  kms,  baTiiig  at 
MM  and  K  gUo  noathpjaoe.  Tba  nwU  glaa  fche 
foi  Kttaehment  mnit  ha  loady  foi  uaa,  with  one 
ad  tanpomilj  doasd.  hojii 

Kow  oloaa  up  the  and  ot  laige  tube,  hong  t,  von 
BuU  pofatod  uma  to  baai  oa  the  ipot  to  whioh 
the  anall  tabe  1«  to  be  joined,  and  when  nft  blow 
Oionjft  the  nurath-tnhe  uitil  the  glaee  bant*, 
karinc  %  amt  tonod  hola  ol  the  aaou  diamatm  aa 
Oa  Ma  to  ba  welded  to  it  Softaatba  walla  of  the 
bole  Mid  tha  and  of  the  bmII  tnbe  wd  preM  tbaiD 
topUiai ;  tlm  work  all  nnmd  the  Joint,^  b;  Ut, 
awtwiing  the  gUt*  at  aaoh  [Mdn%  and  bloirfaig 
nallf  Into  ahapa.  Tha  anuUl  tobe  van  thn  bo 
bant  m  a  uaat  onira,  <ith«  in  tha  blowpipa  or  In 
•a  otdinaij  gai-B«nM.  Tba  bola  (or  tenninal  ia 
then  pietoed,  and  tha  whole  allowed  to  cool  in 
aottoa-wool,  and  the  toimiual  affeiwaida  aeiJad  In 

T&a  laooad  tarmiokl  i«  dropped  into  the  to^  the 
other  eod  of  it  oloaad  op  and  blown  3ut  into 
iligbtly  globular  abwe,  and  tba  tmall  hole  piaroed, 
oanboiait  taken  ai  tefcm  tb«t  ths  terminal  doee 
BOt  get  near  tin  Same.  This  nuthod  hai  the  ad- 
natage  that  theia  ia  not  tha  iligbtait  difficulty  In 
getting  the  aaoond  tennioal  to  (lip  Into  it*  plaoe. 

Tte  (thweter  of  tha  con^e<lting  joint  to  Ae  pomp 
«iU  dep^d  npon  the  degraa  to  which  it  ia  deeirad 
to  easy  Oia  ezbaofHon.  .The  tfnplart  way  ii  to 
Join  them  by  meana' of  a  abort  pteca  of  pore  India- 
rabbet  tabe.  IxniBd  down  to  tha  glaa  with  tbio 
von  wIn  (not  oopper).    SncA  s  jo&t  will  aniwei 


a  rough  joint  can  ipeedO^  he  made  which  will  be 
pertwAly  airtight,  and  quite  atroDg  enough  for  iti 
temporarr  naa. 
We  will  lappote  that  the  tube  haa  been  attached 


p „  the  indootion  coil  diKhaTge;   bat 

wtuo  tbo  pnaeure  haa  fallen  to  aomathing  like  )b. 
ol  mareniy,  the  flnt  ttaoee  ol  luminos^  ma;  b« 
looked  for,  wbioh  wDl  ha  flnt  noticed  a*  a  mint 
glow  at  the  terminala.  To  thia  will  ipaadilT  be 
added  a  number  of  thin  diitlnct  himinoiu  linei 
•xtcnding  &om  one  temlnal  to  tba  other,  and  in 
motBMnt  Th'**j"g  and  nndulatory  motian.  Thiaa 
tbraadi  of  light  tend  to  adhere  more  or  leaa  to  the 
walla  of  tha  tnbe,  availing  themialTea  of  aar 
particlo*  of  wodDetlng  matter  that  may  he  in  their 


Soe  Fig 

The  nentiTe  tenninal  i«  partiaDy  ooTnad  with 
a  layer  of  blue  light,  which  will  gradtially  Mttmd 


the  diac^arge  widena,  become*  more  regular,  and 
ia  no  longn  attracted  out  of  ita  direct  oonne  br  oon- 
dootlog  partidea.  Adiitinotgapneartheu^atiTe 
terminal  aeon  beoomei  apinrent,  which  ia  aomstlmei 
erronaouily  D(mf  ousded  with  what  ia  known  a*  the 
••  dark  apaoe,"  and  the  main  body  of  the  tnbe  from 
thla  gap  right  np  to  tht  podtlTa  tarminal  ia  flUed 
with   a   lui^noni,  amo^houi  cloud.      Tig.  1  i 


.  .^  wBi  uiuoBu  luT  manj  purpvBBa,  ana  u  on 
wiMawit  to  ahowall  phMnmina  nonneotedwithi 
■latiaad  dlaoharge,  tbonsh  a  BUght  nadual  1«« 

•e*  win  alwaya  ooonr.    iW*  at*  mdhoda  of  ai 

r*tmding  tba  joint  with  a  jacket  of  marenty  or 
tfyeMJaa,  to  nwrent  all  *cc*«i  of  air ;  bntldooot 
itummeud  them,  aa  the  addltfaaal  aaoaiity  I* 
*vMh  tha  axtra  tronbla. 

Man  ca«e«  whoe  a  raaUy  Ugh  Taonnm  Ii 
Alfred,  all  mechanical  joint*  are  oat  of  the  qi„ 
Bw,  and  the  b*it  plan  u  to  wdd  the  tube  dlraotly 
<^»  Ih*  pump,  and  tbi*  can  bt  dona  aa  eaailT  and 
fnck^  a*  anf  other  eonnaction.  A  daacription  c^ 
"a* already  bean 


» haad blowptpa  forthiapi 
ywp,.  and   tha  oparaHco 


aliim  explained,  all 


aU  &*t  { 


aMMbdng  a  mail  portabta  Howpma  omDaati 
to  JBB  aad  i£r  aoppliei  fay  Kght  iniUanbber  tabea  < 
"ntint  Imgth  to  leaBra  parfw*  fTMdom  of  mon. 
^t.  Th*  Taaaom  tub*  b  Mmportad  on  a  film 
■wd  with  III  atranotylBeoDtaet  Witt)  fliat  of  the 
FWBB^  the  jnnotion  ia  then  heated  aU  round  and 
i*«r  puihed  together.  It  neo«Mary  unng  a  pointed , 
•nn  tod  to  dtM  np  amall  opauioga,  and  m  thii  way ' 


BOT-AIB  BNOINB. 
—I  EKCI.0BZ  moatration  of  hot-air  engiiie 


repnaanb  thii  (tag*.  TUi  long  column  then  beglni 
to  q>Iit  up  tranireraely  into  numgron*  thin  les- 
menta,  Nparated  by  narrow,  oomparatiTelj  i^i 
intenaliL  a*  la  ISg.  Is.  At  the  aame  time, 
th*  lomlDoaa  anvelive  (amnwdiiig  the  aagatlTa 
tenninal  begini  diatlnotlT  to  aepaiate  dIghUy  fntm 
itaanitaoe,  I*a*iBg  a  daM  laj«c  betweai  it  uid  the 
metal,  thi*  bternl  being  the  boa  "  dark  apao*,"  or 
path,  of  the  moleculea.  The  atrin  be- 
r  and  Author  apart,  tad  the  ga;  ' 

ni^^intttmlna],  itiU  keeping  It* 
oatUM,  and  following  th*  ihapa  of  the 

until  it  extend  from  a  iui.  to  ^in.  from  it* 

b«ing  bounded  on  ararj  dde  by  a  Inminan*  margin 
of  Ugltt  1  but,  on  fnrtMr  extrading,  tUa  lumlnoaa 
maifin  graduallr  dtoea***  in  btttuanoy  until  th* 
bor&i  <%  tb*  oaA  ^ae*  can  no  loogir  be  per- 
celTod. 


being  particularly 

featoMa  are  the  mn. 

The  inoeaaa  bi  lit*  ot  tlia  dariur  apaoe*  gOM  on 
_i  daacribed  until  only  one  oi  two  atrts  are  faiatl; 
TialiU  near  the  podtiVe  tannlnaL  Soon  theae  alao 
dlMwpaar,  tha  tuba  having  now  loat  Ite  tanner 
brUBuor,  and  being  oompuatiTel  j  dark  all  alou 
it*  length ;  bat  it  the  ethaneBon  ia  itiU  continaed, 
a  new  *Saet  apaadilr  appeara.  While  the  intorior 
of  tha  tub*  *tlll  oontiaue*  dark,  It*  walla  begin  in 
plaaM  to  riiina  with  a  etrons  phorphonooant  Hgbt, 
and  w«  have  than  to  deal  with  a  totally  new  order  of 


TIOLXN   KAITBA8. 

33071.1  — EaB*TUK.~-In   m;  laat   (3299S)  on 

'  '  itsd  Fiddle  Baoka."  I  wrote  "  The  old  nuuten 

gave  ui  jointed  backi."    Tbe  printer  had  it  "  gave 

no  joinlvd  back*." 

Br.  Uonk  (letter  32990)  aiki  why  ao  manr  of  tba 
Italian  maker*  narrowed  their  rilw  in  tha  mraotlon 
of  ths  neck,  and  alio  gtvea  hia  aolatloa  of  tho 
matter— i.e.,  it  wai  with  a  «lew  to  control  the  air- 
ipaoe,  which  ia  doubtlem  reaaonahle.    But  it  thli 

BO,  would  it  not  mean  that  the  inftrumaata 

itning  up  and  tried  "In  the  wbita,"  bafor* 
belngTanibbedf  With  noat  of  the  Italian  TamlA 
that  I  haTB  mat  with  it  would  be  next  to  imporible 
to  radooe  the  ndo*  after  th*  Tamlih  fa*  on  without 
laaving  trace*  ot  obipplng*  wUcti  would  have  to  b« 
ooTored,  and  I  do  not  remember  to  have  aaen  any 
■uch  trBBeB.  AgBin,iloatdowaaflar  being  flniihed, 
aboald  we  uot  «xpMt  to  tee  tbat  the  opeiallon  had 
noDOTed  a  pc«tioD  of  tbeilda-lioingii  or  ia  it  Mr. 
H.'a  opinimi  that  the  atda-Unisga  wera  r^aorad 
bodily  Mora  the  outting,  aod  lubaeqneDUy  la- 
[daoea  on  the  reduced  ribe?  Thaneat  oi^yiai:, 
VolllaDraa,  aaemi  to  haTa  paid  very  uttla  attntioo 

*  althou^  be  waa  a  wondarfnl  Imitatw 

~  ',  on  the  oantrarr,  made  tha  te- 
.  .  Id  one  or  two  oi  tha  <dd  Datoh 
maken ;  but  there  ha*  baen  no  ttao*  ot  It  In  *oma 
initrumanta  I  bare  bad  of  the  Teatom  da**, 
wherea*  It  ^ipaar*  In  other*.  I  am  Inelinadto 
think  the  old  mikenmada  the  redaction  pnipo**l7, 
and  before  ^ulng  up,  and  the  book*  on  liolui  eon- 
■tenotion  that  I  nave  leeo  gi**In*tmotlon*f*itlie 
riba  to  ba  radaced  to  begin  with. 

I  think  I  moat  ride  with  lb.  Oalw  (32997)  that 
the  old  maken    wore    intelligant   or^"— —    " 
•Mlnat  Hr.  Wcnhaa  tbat  they  worked 
[doei^ila*. 


Ur.  Sdiucht  (32M8)  ala 

.nd  reminiaMDOe*.    Tha 

ot  hi*  friend'*  TioUn  being  oonrfdtably  infloaocad 
by  the  nh»inhig  of  one  ehIa-M*t  fw  anotha*  (• 
Intaroat&ig  to  m**  a*  It  laem*  to  bear  out  my 
remark*  on  tba  neoaid^  for  a  prop**  balano*  of 
•qnih'briam.  Who  can  tall  tbat  a  atria*  of  axpaaj- 
manta  with  chin<i«*t«  may  not  lead  to  thediicoTn 
ot  a  aimple  maana  ot  banatorming  a  poot-ton*d 
flddie  Into  a  good  on*  F  Hr.  SobnoKt'*  •ubaequant 
letter  (3W37)  and  diagram  are  well  worOi  atody. 
Tending  to  oonflrm  hia  theory  ia  tha  well-known 
faot  relating  to  the  lubataDO*  of  tb*  neok.  I  hare 
found  Initiainvta  having  a  poor  tone  greatly  im- 
profed  by  tha  inaertion  of  a  noutor  oau.  On  ona 
oocarion  a  Qagllano  Tiolin,  apparently  good  and 
aouod  ia  oroiy  w^,  bad  a  Tile  tone.  It  bad  alao 
an  nnnaaally  amall  neck,  perbap*  pnrpoeely  reduead 
to  meet  a  miim  ol  tha  owner.  I  put  in  a  itouteT 
neck,  and  tha  Initrament  "woat"  beaatitnlly. 
Again,  tcan*  year*  ago  a  Qaapar  da  Salo  waa  olFarid 
ma  WW  a  nMoriouih  bad  diaraoter,  and  whioh  the 
owner  had  in  vain  trttd  to  hare  improTad.  I  bon^t 
It  with  all  it*  tanlta,  baW  oonvlncad  that  a  haa^ 
ntdcwoold  be  bantfletaC  nnd  tha  result  was  pre- 
dielyaa  anUelpatad.  Thers  waa  *Tid*atlyinbaUi 
caea*  not  auffieient  redttanoe  In  the  neok*.  No 
othtr  altaraUon  wai  made  in  dttar  TioUa. 
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"Orderio  Vital"  Getter  32999)  bAm  how  to 
dftmp^  and  vifaimte  a  plate  k>  as  to  ooneetly  detar- 
mineita  fundamental  note.  My  slight  experianoe 
in  this  paxticnlar  has  not  had  any  satisfactory 
issue.  Whether  in  plates  of  wood,  or  in  actual 
bellies  from  fiddles  of  well-known  makers,  damped 
between  two  pieoes  of  oork  in  a  idee,  or  held  in  the 
hand.  I  haTe  found  that  a  different  note  was  pro- 
duced on  the  same  plate  or  beUy  whenever  the 
place  of  impact  with  the  bow  was  changed.  On 
one  occasion  I  triad  the  belly  of  a  Guadagnini,  a 
Carlo  Bergonsi,  and  two  other  fiddles  of  lesser 
renown,  and  found  that  when  the  bow  opmted 
across  the  edge  at  diffesent  points  in  the  outline,  a 
different  note  was  produced ;  and,  moreorer,  there 
appeared  to  be  no  sort  of  unifbtmity  as  between 
either  of  the  instruments.  This  may  easily  be  tried 
without  the  teouble  of  clamping  in  a  vioe,  but 
simply  by  holding  tiia  wood  between  the  fingers 
and  thumb— say  on  the  bass  bar.  It  by  no  means 
leauires  a  firm  grip,  but  by  sawing  Uie  bow  at 
different  points  round  the  outline  it  will  be  found 
that  the  note  yaries  at  each  point.  Prof.  Savart, 
and,  before  him.  Dr.  Ohladni,  made  a  series  ox 
imnortttit  experiments,  of  which,  if  it  is  desired, 
ana^e  Editor  will  give  the  space,  I  will  give  a 
condensed  account  from  a  narrative  written  in  1821 
kr  a  g«sitleinaa  wl^o  "interviewed"  Prof.  Savart 
at  fi^  time,  and  whom  he  found  to  be  '*  a  man  of 
talent,  deep  reflection,  and  unassuming  modesty, 
eager  to  give  every  possible  assistance  and  informa- 
tion." 

"  Yio  "  (letter  33036)  is  very  oomplimentary,  and 
I  may  here  thank  him,  "Ordenc  Vital,"  lit, 
Wenluun,  Mr.  Sohucht|  and  other  correspondents 
for  their  temperate  critioisms  and  useful  hints  and 
information.  It  is  plessing  to  me  that  my  papers 
have  evoked  so  mudi  sensible  comment.  "Vio^s" 
8D«estion  as  to  reproduction  in  book-form  may 
probaUy  be  OAixied  out.  And  it  is  additionally 
gratif^ying  to  learn  that  several  amateurs  are  at 
work  at  violms  on  the  lines  I  have  suggested. 

"From  "Vio"  to  "Sdo"  is  simply  a  step  from 

the  sublime  to ,  and  I  dedine  to  have  anything 

to  say  to  the  latter  unless  he  accepts  Mr.  Wenham*a 
diallenge  to  come  out  under  his  real  name.  He 
has  beoi  so  tremendously  snubbed  by  both  our 
editor  and  by  correspondents,  that  I  will  spare  bin. 
He  fl^ves  us  nothing  but  growls  and  concdt.  He 
remmds  me  of  the  refrain  ozone  of  Albert  ChevaUer's 
songs: 

'*  It  ain't  exactly  wot  'e  sez. 
It*s  the  nasty  way  'e  sez  it," 

Carlo  Bevgoaud  (quvy  76164).— The  sizing  you 
desife  may  be  made  with  a  solution  of  gamboge  in 
•pizit  of  wine  or  naphtha,  and  the  depth  of  colour 
Inquired  by  adding  a  very  small  bit  of  dragon's 
bl»od. 

**  E.  E.  M."  (query  76267).— The  normal  position 
of  the  bridge  is  between  the  two  little  notdies  in 
the /-holes.  It  give  an  ugly  appearance  if  other- 
wise. Try  this  yourself,  and  hola  at  arm's  length. 
As  you  say,  the  recognised  position  of  the  sound- 
poet  is  about  iin.  bemnd  the  right  foot  of  bridge. 
Xa  thiddy  wooded  instruments  I  have  sometimes 
f  simply  for  experiment)  moved  the  poet  to  the 
front  of  the  brioge  without  the  sh'ghtest  detriment 
to  tiia  tone.  I  have  never  heard  of  Trapani  as  a 
maker. 

Q.  H.  (query  76229.)— If  you  ask  at  the  whole- 
sale warehouses  for  Swiss  pine,  you  will  doubtless 
get  ^e  comet  artade.  u  is  beautifully  white, 
dean,  and  soft- looking,  and  the  bate  very  fine— not 
eoaae  and  strong  like  the  red  pine. 

W.  Pickering. 

r3d072.]— If  J.  Sutdiffe  will  again  refer  to  my 
lenez)  he  will  see  that  I  did  not  assert  that  the/ 
sound-holes  are  of  "  little  importance."  I  merely 
suggested  that  they  are  the  right  things  in  tfaie 
wrong  place,  and  I  propose  to  trjr  the  effect  of 
these  sound-noles  cut  as  apertures  in  the  opposite 
aharp  bends  of  the  ribs  at  the  waist.  I  should 
begin  by  making  these  holss  about  |in.  in  diameter, 
and  enlarge  tbem  as  found  neoessazy.  Not  much 
can  be  done  in  enlarging  the /holes  to  an^  extent 
without  positive  disfigurement.  I  think  it  is  about 
twenty  years  a^  that  I  sent  a  communication  to 
this  jounud  en  improving  or  perfecting  the  tone  of 
a  violin  by  giving  moro  or  leas  thi(^ess  to  the 
belly  and  back,  so  that  they  should  vibrate  in 
unison.  Hie  idea  of  tuning  pieoes  of  wood  called 
'forth  some  ridicule  at  the  time,  but  the  prindple 
now  appears  to  meet  with  recognition.  I  have  the 
Ekolxsh  MsoSAino  for  the  last  twenty- five  years, 
but  as  yet  have  not  been  able  to  ses^ch  for  my 
artide.  The  experiment  I  tried  was  this :  Having 
an  old  vioUn  that  was  weak  and  poor  in  tone  on 
account  of  the  back  being  abnormaHv  thin,  I 
fflued  a  strip  of  pitch-pine  about  |in.  tnick  out- 
3de  beneath  the  length  of  the  bade  I  then  pared 
away  the  thidcness  of  wood  till,  by  repeated  trials, 
I  had  fetched  up  the  tone.  In  a  rough  way  this 
proved  m]r  position,  but  as  the  subject  is  now  ro- 
vived  again,  I  shall  probably  have  some  experi- 
ments med  moro  carefully  in  all  ways  in  the  con- 
struction of  a  moro  perfect  violin,  and  will  record 
the  results  in  this  journal.        F.  H.  Wenham. 
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VIOLIN  MATTERS. 

[33073.]-To  "  Assoc.M.InBt.C.E."  (letter  33039) 
I  would  say  Uiat  the  muffled  tone  is  certainly  an 
imperfection,  and  may  probably  be  the  result  of  the 
baw-bar  being  too  short  or  imperfectly  fitted. 

You  may  reduce  your  neox  to  suit  jour  own 
hand  :  it  ifOl  not  affect  th0  tone  of  the  mstrument 
in  any  way.  Too  thin  a  neck,  however,  is  not 
desirable.  I  have  given  dimensione  of  a  Quamerius 
in  the  above  sketch,  which  I  trust  may  serve  as  a 
guide. 

Matthias  Griesser  was  a  maker  of  lutes  and 
fiddles,  as  his  label  indicates,  but  was  not  con- 
sidered amongst  the  best  of  the  Gherman  school. 
His  label  was — 

Matthias  Griesser, 
Lauten  und  Gdgenmaoher, 
Insprugg,  Ann.  1727. 

Glasgow.  Scio. 

[33074.]— Would  it  be  too  much  to  hope  that 
Mr.  Pickering  will  supplement  his  very  insuructive 
artidea  by  giving  us  some  hints  as  to  the  manner  of 
adjusting  the  tone  of  a  violin  ?  Then  sro  no  doubt 
many  of  the  violmist  readers  of  the  '*  £.  M."  who, 
for  want  of  time  and  oonvenience,  could  not  under- 
take to  make  a  violin ;  but  have  instruments  that 
might  be  improved,  if  someone  would  show  us  how. 

I  will  give  two  cases,  and  ask  his  advice :  A 
violin  has  had  the  bdly  thinned  down  at  the  lower 
end ;  it  is  high-breasted,  bass  bar  about  fin.  deep, 
and  full-length ;  fingerboard  gives  about  Ifin. 
bridge.  The  back  has  not  been  thinned,  as  thero 
aro  traces  of  the  original  vamish,  which  is  nearly 
all  removed ;  soundpost  fin.  behind  centro  of  right- 
hand  foot  of  bridge,  strings  dightly  less  than  full 
size.  The  tone  of  this  instrument  is  sweet  and 
penetrating  on  first  and  second  strings,  butded- 
dedly  ** tubby"  on  third  and  fourth.  The  last- 
mentioned  oomea  up  a  little  in  tone  if  the  soundpost 
is  moved  towards  the  centro  (|in.  backV  In  the 
case  of  a  new  '*  Grandini,"  wmch  is  fairly  even  on 
all  sfarings,  and  has  been  played  upon  for  last  six 
years,  the  tone  is  full,  but  rather  hard,  and  lacks 
that  penetrating  quality  which  is  generallv  noticed 
in  good  instruments ;  it  seems  to  be  of  a  mirly  full 
thickness,  and  is  quite  intact.  Could  these  be 
improved  in  any  wav  ? 

I  should  like  to  ask  a  few  moro  questions  from  an 
"  amateur  violin  repairer's  "  point  of  view,  but  am 
suro  that  if  Mr.  Pickering  should  be  taking  the 
matter  in  hand,  he  wduld.tzeat  it  in  the  same  condse 
manner  as  beforo.  J. 


[33075.]— Fob  years  I  have  always  regulated  my 
violins  myself :  by  "  rognlation,"  I  mean  finding 
proper  height,  and  thickness  of  bridge,  and  the 
best  podtion  for  the  soundpost.  I  would  gladly 
pay  a  dealer  to  do  it  for  me,  but  invariabRr  find 
&iat,  after  I  have  paid  the  dealer,  I  have  to  do  the 
work  again  de  novo.  These  men  aro  very  skilful  up 
to  a  certain  point ;  but  they  aro  not  players,  and,  in 
order  to  ascertain  if  a  correct  result  has  been  ob- 
tained, it  is  necessary  to  try  the  violin  in  various 
keys,  on  sJl  the  strings,  and  in  high  podtions,  as 
well  as  low  ones.  It  is  a  long,  exhausting,  and 
anriar^  business,  and  it  is  no  use  persisting  in  the 
experiments  when  the  ear  is  jaaed.  Joachim.  I 
have  heard,  when  anything  goes  wrong  with  his 
viol^,  sets  off  at  once  to  one  particular  man  in  some 
German  town.  Strauss,  I  believe,  regulates  the 
vioUn  himself.  All  admit  this  regulation  is  a 
matter  of  the  extremest  difficulty.  Not  one  violin 
in  a  dozen  is  oorrectly  regulated ;  not  even  those  in 
actual  use,  and  befooging  to  profesaonals.  Few 
people  possess  the  requidte  attributes  of  tiroless 
assiduity,  patience,  and  intense  devdopment  of 
critical  and  discriminating  faculty,  and  to  those 
who  do  possess  these  last,  it  is  moro  of  a  curse  than 
ablesdng,  though  useful. 

Thero  is  no  rule  for  finding  the  correct  position 
of  the  soundpost.  It  varies  in  every  violin.  Erery 
violin  has  a  strong  and  separate  individuality.  The 
variation  may  be  not  moro  than  %Vnd  of  an  indi, 
and  yet  this  may  make  all  the  difference  in  the 
wofld.  Generally  speaking,  a  high-built  instru- 
ment likes  a  sound-post  nearer  to  the  foot  of  the 
bridge,  and  ^in.  will  not  be  too  near  in  some 
instnunents ;  m  low,  fiat  fiddles  the  anterior  edge 


of  the  S.P.  may  be  |in.  from  the  posterior  sdgs  d 
the  bridge  foot. 

If  the  3rd  and  4th  strings  are  strong  and  foD- 
toned,  but  2nd  and  1st  weak,  the  post  wisk 
pulling  a  little  to  the  troble  ride.  The  great  tUsf 
IS  to  get  all  the  strings  even.  If  the  fiddle  soooa 
well  in  low  podtions,  but  dull  and  wesk  in  tte 
upper,  move  the  post  a  bit  further  back,  and  f kr 
vend. 

The  post  should  fit  the  belly  with  thsntaoit 
exactness.  This  is  best  ascertained  bv  osidol 
examination  of  the  underside  of  the  beulywiths 
laryngosoopic  minor.  By  this  means  the  post  ess 
be  fitted  as  exactly  as  if  it  were  an  extensl  o|Mn* 
tion,'the  dightest  want  of  apportion  being  instutlf 
detected.  The  fit  of  the  post  to  the  backisafttt 
matter  of  as  much  importance,  and  it  is  difiMltto 
get  an  exact  fit  of  both  post  ends,  butthebsOyvid 
muat  fit. 

Beforo  making  the  experiment,  tiie  ▼ioUn  nraUte 
wdl  strung  with  good,  property  proporiioijed 
strings,  one  string  f alM  or  dispropimionatol^  ttiok 
will  alter  the  tone  of  every  stnng  on  the  fiddle,  sad 
I  might  almost  say  every  note.  Mind  nofihiog 
touches  the  tddle  so  as  to  jar;  tightsn  op  tbs 
holder,  and  see  that  no  string-ends  touch  tfce  bdjy 
under  the  tail- piece ;  mind,  also,  and  have  a  fshj^ 
new  fourth  on,  as  the  wiro  gats  loose  in  wattfW 
trings,.and  jars :  otherwise  you  will  be  apt  tolKtf 
the  soundpost  for  defeats  not  due  to  tt,  ind  ibs| 
land  in  a  hopdess  muddle. 

What  I  write  now  has  cost  me  years  of  study  sad 
experiment,  and  may  be  of  use  to  some  of  Isa  ez- 
perienco  than  myseii ;  but  then  an  some  amoogit 
your  readers  who  could  add  to  and  improte  upon 
whai  I  have  written,  though  I  am  awars  of  no 
published  matter  containing  aa  much  on  this  tab- 
ject  as  I  have  sent  you. 

My  best  thanks  to  Mr.  Pickering  for  his  splsoAd 
articles  on  violin-making.  His  is  the  most  s«s 
and  honest  effort  to  teach  the  art  that  I  have  trw 

Itanoaatrian. 


come  across. 


THB  HAWTHOBir  X«O0OK0TITH. 

[33076.1— As  it  may  interest  some  of  thareato 
of  the  **  £.  M.,"  I  herowith  inch>M  a  drawiD(raDd 
description  of  the.above  engine,  which  was  ezhintd 
at  the  groat  Exhibition  of  18dl,  and  is,Itbiok,a 
fair  spedmen  of  the  English  locomotive  at^at 
period.  The  dimendons  of  this  engine  w«e  M 
follows :— Wheels,  diameter  of  driving,  6ft.  oiB.; 
ditto,  leading  and  trailing,  91n.  diameter ;  eyl'>'^ 
stroke  22tn.,  diameter  16m. ;  heating  sorfiuss:  un- 
box, 98'68q.ft.;  ditto  tubas.  865«4sq.ft;  total, 
96308q.ft.  Then  wen  IM  l»ass  tubes,  outads 
diameter  2in. ;  total  area  of  firobox,  110sq.ft.  X^ 
firebox  had  a  bridge,  with  water  space  acrosi  ttjft 
centro.  The  maximum  speed  of  the  engine,  with 
aa«verage  express  train,  was  equal  to  80  mileiptr 
hour  on  a  good  line  of  railway.  The  improTsmerai 
in  the  engine  consisted  of  oompensatio^  beams  aw 
springs,  instead  of  the  six  ordmary  sprioi^  (cos  to 
each  s^e  bearing),  thus  causing  a  direct  m 
simultaneous  action,  oommnnicated  to  all  the  azls- 
bearings,  so  that  a  uniform  weight  was  con^sat^ 
maintained  on  all  the  wheels  and  axle-beaitnfli> 
thus  causing  a  oongtant  amount  of  wdght  opj°f 
driving-wheels.  It  wiU  be  seen  from  the  wKOl 
thAt  aU  the  axle-bearings  on  the  «<Ha«rthoBi 
wen  outside  the  framing,  the  trailing  axle  bsiog 
immediatdy  behind  the  finbox.  Patent  dide-vdT» 
wen plaoed  verticaUy  between  the erUndsn ina>^ 
steam-chest  in  the  usual  manner.  The  link  ibooca 
was  also  introduced  into  this  engine  forj^ 
first  time  by  Messrs.  Hawthorn  and  Oo;  The 
engine  had  no  steam  dome,  the  prerentioa  ox 
<«  priming  "  being  caused  in  a  manner  siffliltf  «> 
that  now  adopted  in  the  G.N.^.  locomotiTes^ 
steam-pipe  fixed  into  the  tube-plate  of  ^  ^^m 
box,  and  extending  nearly  the  whoU  Isngtb  oz 
the  boiler  (near  to  the  top),  and  perf  orstsd  «!» 
a  number  of  small  apertures,  so  pvoipoitioBM^v 
to  admit  the  steam  into  the  ptos  diiewy 
above  when  it  was  genented,  instei^a  d  hatuig 
to  rush  from  all  p£rts  of  the  bo^  to  tj^ 
or  two  orifices,  so  that  steam  was  camisd  '^^r? 

S linden  raon  pure.    It  is  well  knijoWB«  X  ^'Jr' 
at  Messrs.  Hawthorn  wen  the  firsst  ti>  mfi!^ 
"four  fast  eooeatrici"  to  the  looGiKaottva  w"^ 


jASf.  15,  18d2« 


ENGLISH 


0  AND  WOSLD  07  SGEBNGB:    No.  1899. 


469 


<•  immcna   them  in  a  fairly   itrong  1>oiliog  hot 

water,"  which  ii  oontrary  to  mneral  opinion ;  but 

be  may  be  right  and  general  opmion  wrong.   On  this 

wnnt  ol  hot  or  oold  I  ahonld  lile  farther  information. 

Finding   h^   painfnl  experxenoe  that  artioles  of 

wool  do  ihnnk  mnoh,  I  tried  to  learn  what  is  done 

hj  the  mannfaetnrer.    My  knowledge  ii  imperfect ; 

bat  I  learn  that  after  the  artidee  are  made,  wooden 

boarde  are  placed  iniido  them  of  laoh  lise  ae  to 

■tretch  them  oat  larger,  and  wmetimee  mnch  larger. 

With  theia   boarda    remaining    inaide  they  are 

hiSTily  preaaed,  and  this  preeiore  oaoaea  them  to 

retain  the  increased  siae.    In  this  state  they  are 

Bsnt  ont  into  the  world,  and  the  lint  washing 

dixinka  them  back  to  their  original  size.    The 

manofaotarer  will  say  that  the  object  of  this 

flbetching  and  nteasin^  ia  merely  to  smooth  the  face 

of  the  gooda,  bat  it  is  also  aan^  to  make  them 

^pear  larger  than   they  really  are,  and  this  is 

ntJUj  the   most  deceitfal  part  of  ttie  basiness, 

oaang  moat  of  the  after  inoonrenienoe.    Now  for 

ngrmode  of  remedying  this.    I  oat  some  wooden 

boaida  to  pnt  inside  the  articles  and  to  stretch  them 

oat  to  what  I  considered  requisite.    After  the 

artiolaa  are  washed  and  dried,  I  place  these  boards 

iDside»  well  wet  the  articles,  and  hang  them  np  to 

diT  on  these  stretchers.     When  qoite  azy  they  are 

takan  off  and  remain  stretched  ont,  iltfor  wearing ; 

bat  the  nest  time  of  wetting  or  washhig  th^  will 

ihiiak  book  to  their  odamal  siae,  and  haTo  to  go 

tkroagh  tfata  treatment  nter  each  time  of  wasSing, 

so  thK  thia  method  of  eniaroing  is  not  permanent ; 

bnt  I  think  that  alter  it  has  been  done  a  niimbsr  of 

tinas  the  enlanpng  may  beoome  permanent— I  hope 

it  wHL    Shoola  anyone  try  my  method,  these  is 

ooe  thing  to  be  remembered :  the  stretching  mast 

not  be  carried  oat  all  oTer  the  ribbed  poruons  at 

the  ends ;  leave  2in.  or  Sin.  not  stretched,  for  if  the 

stietahing  is  canied  qoite  to  the  enda,  these  ends 

win  eori  np,  and  thus  destroy  the  object  of  the 

libhfaig.  8z3cosn>B8. 

17I$903.]  —  Inoandeooent  Qaa-Bomer.  —  In 
SBBwerto  **  S.  G.  B.,*'  I  may  state  the  piodacts  of 
the  incomplete  combostion  of  a  Bansen  immer  are 
bf  no  means  aodelecerioas  as  those  fromalominoas 
(oidinaxy)  boxner.  LeaTing  oat  sacdi  gases  as 
nitrogen,  carbon  dioxide,  &c.,  analysb  has  diown 
lor  the  two  kinds : 

(a)  Laminoos    (b)  Boosen. 
Oarbon  Monoxide. .         1-189  -006 

Aoetylene   -036  NU. 

psita  per  100  of  g^ses  analysed.  As  is  well  known, 
uese  two  oaaes  are  Tery  poisonoas,  whereas  hydro- 
gsn,  marsE-gas,  &&,  may  be  styled  innocaoas  in 
comparison.  In  any  style  of  inoandesoent  lighting 
daogar  is  to  be  feared  from  "  checked  combasUon," 
where  most  certainly  nnbaznt  gases  find  their  way 
into  the  air  of  oar  rooms,  and  render  it  anflt  for 

IokaDjlbh. 


and  appreciate  a  good  discoorse.  I  fear  that  it  is 
of  little  use  to  repeat  that  no  stove  with  non-illamin- 
ating  burners  should  eyer  be  used  withoat  a 
thoroughly  ef^cient  flue,  of  such  a  kind  as  to  make 
a  down-oraught  or  a  stoppage  impossible.  A 
wretched  2in.  pipe,  poked  horiaontaUy  through  a 
wall  or  window  is  not  enough.  If  a  brick  flue  is 
not  ayailable,  a  3in.  or  4in.  pipe,  risinff  yertioally 
for  some  distance  and  kept  from  chilling  oy  a  wrap- 
ping of  slag- wool,  shoula  be  used.  A.  X, 

[75924.]— Strain  of  Engine  Belt  (U.a.)— 
Thia  is  not  an  easjr  problem  to  solye,  and  the  follow- 
ing is  only  approximate  .'—The  pulley  on  the  ensiae 
beme  5ft.  diameter,  the  droumxerence  of  the  puUey 
is  lo'7075(t.,  which  at  80  rey.  per  minute  giyes 
1256-6ft.  per  minute  as  the  belt  speed.  Then  if  S 
be  the  strain  on  the  belt  in  pounds,  and  80  the 
I.H.P. 

n  _  83,000  X  80  ,,   ,  Tr> 

K  being  a  oo-ei&cient  dependent  upon  the  portion 
of  the  driyen  puUey  embraced  by  tae  belt.  If  this 
is  0*4  of  the  circumference  of  the  dHyen  pulley,  then 
K  is  MO;  if  0-5,  then  K  is  -77  ;if  0  6,  then  K  ib-62. 
To  solye  the  problem  accurately,  many  other  oon- 
nderations  haye  to  be  taken  into  aooount^  such  as 
adherence,  centrifugal  force,  &c.,  and  xt  would 
probably  take  an  hour  or  more  to  work  it  out  with 
logarithms.  A  liak-belt  merchant's  Ust  will  giye 
you  the  proper  width  to  transmit  the  8QH.P.,  and 
these  belts,  aa  I  know  from  long  experience,  grip 
extremely  well,  although  not  alwaya  at  flnt,! 
belieye  becauae  a  yacuum  cannot  form  undsr  them. 
I  should,  howeyer,  use  a  wider  link-belt  or  ordinary 
belt  than  12in.  to  tranamit  80H.P.  at  thia  belt- 
speed;  in  fact,  for  doing  your  work  with  a  belt 
fm.  pUck.  21m.  would,  I  belieye,  be  nearer  the 
width,  and  fin.  is  more  like  four-fold  belting  than 
doable  belting.  MisfoUL, 

[75930.]— OkM-Bngine.— I  send  herewith  sketch 
explaining  method  of  making  tin-plate  gas-bag  (?). 
As  only  the  back  ii  flexible,  it  must  be  made  oon- 
siderably  larger  in  dia.  than  the  old  rubber  bags. 
The  only  way  you  can  tell  if  the  bag  is  full  is  oy 
putting  your  hand  behind  and  feelinffi  unless  you 
ri^  up  some  sort  of  indicator^  which  is  not,  in  my 
opmxon ,  worth  while.    A  A,  iron  or  brass  ring  with 


[76908J— Xncandeaoent  Oas-Xdght.— I  also, 
tt  "Z.  T.  X.."  wish  to  know  of  the  power  and 
s^pabOitieB  of  this  light.  I  want  a  small-power 
ttgine  (iH.F.)  for  an  amateur  to  driye  lathes, 
droular  and  band  saws,  or  eyen  a  genwal  joiner, 
and  haye  made  a  lot  of  inquiries,  but,  ao  far,  haye ' 
found  nothing  really  satisfactory.  Gas  machinea 
im  sither  a  fauure  or  fearfully  expensiye,  and  this 
inmadeaoent  light  no  one  knows  anything  about. 
Petroleum  engines  seem  alao  to  be  either  humbug 
or  so  dear  there  ia  no  touching  tiiem.  I  shotda 
like  to  light  and  heat  my  shop  t^  gas  of  some  sort ; 
but  it  moat  be  guaranteed  free  from  danger  in  any 
fona.  The  benaoline  used  in  the  incandeecent 
naohiae  is  h^hly  inflammable,  and  therefore,  I  take 
it,  exceeding^  dangerous.  Of  course,  it  is  under- 
itocd  I  am  out  of  ue  reach  of  ordinary  coal-gas, 
iiid  that  I  want  aomething  to  take  its  pUoe. 

JnOB  COOFKS. 

[75903.]— Inoandeaoent    Gaa-Bnmera.— In- 

Jurioua  Ooxnbnation  Prodnota. — ^In  answer  to 

**  8.  Gt,  B.'*  (p.  447).  the  products  of  combustion  in 

•D  forms  ol  fiunsen  bumera  are  certainly  more  in- 

inzious  than  those  of  ordinary  illuminating  burners. 

Not  on^  is  aoetylene  fwhich  causes  moat  of  the  bad 

MflDs)  uable  to  be  formed,  but  carbon  monoxide, 

tt  odouriess  and  extremelyfpoiaonous  gas,  is  always 

pna  off.  espedally  when  m  flame  is  applied  to  a 

nod  muUob  colder  than  itself,  such  as  an  incandea- 

oant  mantle,  a  fire-day  lump,  asbestos  fibres,  or 

vm  gauae.    This  I  mentionea  a  few  weeks  ago  in 

a  noly  rmpeoting  the  *'  fire-gbbe  "  (p.  266  orthis 

^^^j   I  now  a  sdenoe  professor  who  was  yexy 

Bw^  done  to  death  by  a  small  asbestos  gas-flre  in 

«■  bath-room,  the  register-yalye  in  the  flue  of  which 

hid  bean  closed  without  his  obserying  it.  He  found 

aisjnbd  wandering  and  strengtti  fsShig,  and  was 

1?!L^^  to  throw  open  the  window  and  escape 

^vovgk  the  door ;  but  he  did  not  recoyer  from  tne 

wects  f6r  seyeral  days.    I  haye  been  in  seyeral 

«uuas  warmed  and  poisoned  by  stoyea  with  non- 

uiuunating  bumenL  and  my  deyotions  haye  been 

«^B  amgled  with   (1)  pity  for  my  feflow- 

"I^Wtti,  (2)  admiration  at  their  heroic  but  unin- 

•wigeat   endurance    Sunday    after  Sunday,  (3) 

wwist  at  the  ignorance  and  stupidi^  of  the  officials 

2^^  gufltten  who  provided  such  a  welcome  for 

«oie  who  eame  prepared  to  join  in  a  bright  sorrioe 


solution.  Probabljrthe  fullest  description  of  hie 
cell  and  his  inyention  will  be  found  in  Niaadet*a 
work,  but,  as  the  querist  has  found,  yery  little  ia 
stated  of  the  man  himself.  He  was,  I  belieye,  a 
telegraph  engineer  or  operator,  on  the  Eistera 
B  (iiway  of  France.  Nuv.  Don. 


[75979.]  —  BarefSaotlon  of  Air  hy 
Motion. — If  air  can  reach  the  fan  there  will  not 
be  a  yaouum  produced,  aa  the  air  will  naturally 
flow  in  as  fast  as  it  is  withdrawn  or  forced  out  by 
the  fan  blades.  T.  L. 

[76984.] -Oylindar  Biagas— Spring  the  ringa 
out  a  bit  until  they  haye  to  be  squeesed  to  get  the 
piston  into  the  cylinder.  Is  the  cylinder  true? 
Perhape  that  may  be  the  aooroe  of  the  defeat. 

M.  M. 

J [76018.]  — Mechanical  Telephone.— If  thia 
ephone  with  the  broken  diaphragm  is  one  of  th» 
ordmaxy  tyiw,  a  new  ferrotype  plate  is  probably  idt 
that  is  required ;  but  it  may  be  one  with  a  blaader 
diaphragm,  and  then  all  that  will  be  necessary  is  to 
get  a  piece  of  bladder,  strstoh  it  while  wet,  yarxKish 
whan  dry,  and  then  it  will  be  aa  good  as  oyer.  If 
it  is  metal,  it  is  no  doubt  ferrotype  plate,  aa  that  ia 
what  is  generally  uaed.  M.  P. 

[76141 .1— Peafneaa.— I  would  certainly  endoraa 
"^eLyoney  Diipenser*s*'  remarks  on  the  danger 
of  syxinginff  an  ear  till  the  fluid  passes  out  through 
the  nose.  The  tympanum— or  dram—entirely  ^uta 
off  the  nose  from  toe  outside  ear-tube  in  ordinary 
folk.  In  caaea  where  accident  or  disease  baa 
ruptured  the  drum,  it  can  be  done  with  benefit ; 
but  in  cases  where  the  drum  is  intact,  it  might 
rupture  it,  and  thus  break  down  one  of  Nature's 
barriers,  whose  function  is  to  keep  the  outside  air 
from  the  inside  cayity  (amongst  other  things),  and 
the  rupture  of  which,  perhaps,  has  caused  tnat  yery 
deafnem  which  the  syringing  in  question  now  re> 
lieyee,  by  carrying  away  extwnal  causes  of  inflam- 
maticm  tnat  haye  got  uto  the  inner  ear.  through 
that  ruptured  drum.  Be  thankful  if  fluid  cannot 
pam  from  the  outside  ear  to  the  nose. 

Shanklin,  I.W.  H.  O.  Dixok. 

£76153.1— DUtilled  Watwr  for  DomeaUo  Uaa. 
— ^llie  Salutaris  Company  supply  seyeral  sorts  of 
the  aboye,   still  or    aerated.      Write  to  them» 


three  or  four  lugs,  C  C,  cast  on  it ;  B  B,  ring  made 
from  angle  brass,  to  which  the  tin-plate  body  E  is 
soldered ;  D,  rubber  diaphragm  (which  must  not  be 
stretched  tight)  ;  F,  inlet ;  G,  outlet. 
Brighton.  •  T.  C.  Smith. 


[75964.]— Ooating  Iron  with  Bntoa  (T7.a.) 
-r- As  to  which  is  the  chei^est,  I  cannot  say ;  but 
should  think  it  cheaper  to  nmke  them  out  of  sheet 
braas  at  once.  Howeyer,  it  is  -possible  to  electro- 
plate with  brass.  To  deposit  coppsr  or  brass,  &c. 
on  iron  or  any  other  metal  affected  by  sulphate  of 
copper,  the  solution  moat  be  strong^  alkaline, 
well  giyes  the  following  method  :--^Disaol▼e  150 
parts  of  BooheUe  salt  in  1|D00  of  water,  and  add  80 
parts  of  soda  lime,  containing  50  or  60  parts  of 
caustic  soda,  then  35  parts  of  o(Mer  sulphate.  Asthe 
metal  is  deposited  bags  of  oxide  of  copper  hung  in 
the  solution  keep  up  its  strength.  With  this 
solution  other  metals,  crass,  &c,  may  be  laid  on  if 
their  salts  axe  substituted  for  the  sulphate  of 
copper.  I  succeeded  in  depoeiting  brass  on  iron 
many  years  back,  but  haye  not  the  exact  formula 
oi  tne  solution  at  paesent  by  ma.  It  is  a  trouble- 
some operation,  ana  requires  a  strong  current.  The 
thickness  of  the  deposit  of  course  depends  on  the 
length  of  the  operation,  and  for  thin  sneet  articles. 
tdtSr  all  the  labour  neceemxr,  it  would  seem  to  point 
more  to  a  loss  than  a  proflt.  Misibal. 

[75969.]  —  Hydrochlorio  Aoid  (T7.a.>--No 
chemical  work  that  I  know  of  juatifles  the  formula 
you  propose  of  H^GIO,  on  the  contrary.  Besides, 
HCl  in  combining  forms  dilorides,  not  chlorates, 
which  may  be  compared  with  sulphides  and  sul- 
phates. The  heat  given  out  in  the  combiimtion  of 
this  acid  with  the  bases  does  not  seemtoyerify 
your  supposition,  and  many  substances,  such  as 
protosulphide  of  tin,  metastaimic  add,  &c.,  are 
soluble  in  concentrated  HGl,  but  inaoluble  in 
water.  Mistbal. 

[75997.]  —  X<eolanohe.—M.  Ledanch^  was  a 
Frenchman,  who  improved  the  binoxide  of  man- 
ganese battery  cell  by  amalgamatinff  the  sine,  and 
by  the  use  of  salammoniae  instead  oil  the  usual 


Brompton-road,  S.W.  tt  you  wish  to  dirtil  for 
your  own  use,  you  must  apply  to  the  Inland 
Bevenue  for  Uber^,  under  stringent  laws. 

B.F. 

[76180.]— Aconxnidatora. —Brunswick  Uack 
would  be  a  good  thing  to  apply,  especially  if  the 
nuts,  &c,  were  warmed  preyious  to  its  appfication. 

A.  £.  B. 

[76182.]— Small  Steam  BoUer.— I  preauma 
your  boiler  is  a  welded  one.  You  can  worx  it  with 
perfect  safety  up  to  lOOlb.  pressure.  There  is  not 
sufficient  water  ipaoe  for  usisf ul  work. 

MAXjQwaauMt  Patent  Light  Oo. 


[76184.]  —  Boring  and  Taming 
Oylindera.— I  should  be  g^ad  if  J.  T.  Blaoket 
would,  with  the  Editor's  permianon,  send  sketch  of 
boring  bar.  &c.,  for  "  Ours.*'  I  think  an  article  on 
tne  use  of  i)oring  bars  would  be  yery  acceptable  to 
many  amateur  mechanics,  showing  the  different 
methods  of  fixing  the  castings,  &o. 

Texxottbb. 

[76185.]— Froportiona  of  OyUndom.- A  yery 
good  rule,,  and  one  that  is  muchused  in  practice  fcir 
the  thickness  of  cylinder  fianges,  is :— To  the  thick- 
ness of  body  of  cylinder  -i-  -25 ;  coyer  m  thicknesa 
of  body  +  -1 ;  thickness  of  boi*-  ""'—leter  of 
cylinder  x  '06  4-  '2. 

Db^uohibica?  !o. 


[76193.]— Safety  Bio7ol< 
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[76194.]— Safety  Bioyol 
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moek,  ke  had  Iwtter  haye  a  naw  linb  pat  in  by  a 
ojdaxepairar.  j.L.k. 

[76197.1— Xlaotrlo  Idfflit.-Many  thaalcito  Mr. 
Bottone  lor  bii  replr  to  this  queiy.  Would  ha 
Idiidly  tell  ma  in  miUng  inquiriet  aa  to  dynamos 
inaaeh  cue,  how  I  should  deioiiba  my  require- 
ment? I  sappoee  it  wonld  ha  "a  dynamo  of  ao 
many  Tolta  and  ao  many  ampane.*'     Bobds 


[76198.]~BTmaan  ▼.  DaalaU.— Allow  me  to 
thank  Mean's.  Smith  and  Barney  for  their  answers 
to  this  qneiy.  I  am  well  ^^"aintfd  with  the 
Bonsan :  bat  looking  through  aoma  old  nombanthe 
Daniell  la  ao  often  reeommandad  aa  being  aaperior 
toit^  that  I  wished  to  know  the  adTantages  of  tiie 
Darnell  and  the  proper  f onn,  aa  ao  many  modifioa- 
tiona  are  giTen.  uowerer,  from  Mr.  Bonney's 
answer,  I  fail  to  see  the  amia  in  snbstitating  a 
Daniell  for  Bonsen—in  smaU  work,  at  all  erents, 
which  mine  ia  at  preaent.  My  battem  which  la 
aaffidaoL  being  an  ordinary  lledanohe  bell  battecy 
oonTerted  into  aBonsan.  Bobdiebjeb. 

[76198.]— Bnnaan  v.  Daniell  Batteriea.— In 
my  opinion,  the  DanieU  ia  the  beat :  iny  leeaoD  being 
beeanae  of  ita  eoaatancy  and  reliafainty,  and  alto 
beoaoae  it  girea  off  no  objectjonabla  fomea.  A 
Bonaen  weakeaa  (1)  by  the  weakening  of  the 
ezcitbg  acid ;  (2)  by  the  gradaal  xmpoverishing  of 
the  nitric  add ;  (3;  Ivy  the  aooomalation  of  zino 
Bolphate.  No.  3  ia  the  only  one  which  appliea  to 
the  DanieU,  for  soffidently  obvioos  reasons.  The 
proper  form  of  the  Daniell  is  (I)  a  copper  pot ;  (2) 
a  porous  pot,  with  a  zino  cylinder  inside.  Charge 
the  porooa  pot  with  water,  and  the  sonoanding 
copper  pot  with  a  satorated  eolation  fblae  yitriol), 
ana  haTc  some  spare  crystals  in  a  moslin  bag,  sus- 
pended in  this,  so  as  to  Keep  the  aolution  in  a  state 
.of  aatumtion.  A  stoneware  pot,  with  a  lining  of 
sheet  copper,  such  as  is  used  for  staadl  plates,  will 
do,  instead  of  the  copper  pot.  KemoTC  xhe  porous 
sot  and  sine  after  use.  or  your  zinc  wfll  be  blackened 
oy  the  oamoaing  of  the  copper.aolution, 

A.   £«   Ba 

[76199.]— Battery  Oella.— Put  the  pot  into  a 
elow  oven  for  the  night,  so  as  to  expel  moisture,  of 
which  all  apparently  dry,  earthy  matter  contains  a 
great  deal,  and  brush  oyer  in  the  morning  with 
brunswick  black.  If  yon  use  paste  in  the  composi- 
tion of  a  paper  cell  it  will  soften  in  the  water  what- 
arer  you  apply  to  the  outer  surface.  I  should  think 
some  kind  of  thick  Tarnish  or  gold  size  might  well 
be  used  for  the  purpose.  A.  £.  B. 

[76202.]— Teeth  and  Smoking.— The  deposit 
should  be  remoTed  with  dental  scaling  instruments 
in  the  same  way  as  tartar.  When  this  was  last  done 
for  writer,  dentist  advised  that  as  much  care  should 
be  given  to  use  of  tooth-brush  behind  the  teeth  as  in 
front,  and  deposit  would  not  form.  Twelye  months* 
experience  has  proyed  the  correctness  of  the  advice. 
The  only  dentifrice  used  has  been  soap  and 
occasionally  a  littie  predpitated  chalk. 

A.  W.  B. 

[76204.]— Eleotrlo  Light  for  Safety  Bicycle. 
^Your  query,  like  a  good  many  other  things, 
ehows  what  pretty  and  ingenious  fandes  can  be 
discovered  (in  the  mind),  but  unfortunately,  haTs 
no  counterpart  in  nature.  To  produce  such  a  light 
as  you  mention  would  require  your  whole  strength, 
even  granting  that  you  posBess  more  than  the 
aTerage  amount.  To  keep  this  going,  and  also 
vour  biorde.  vou  will  need  the  strength  of  a  horse, 
but  must  not  have  its  wdght.  My  advice  is  keep  to 
colza  and  paraffin.  A.  E.  B. 

[76211.]— Devil  Inaeot.— This  diabolical  de- 
signation IB  too  indefinite  for  identification ;  their 
name  ia  legion.  Linnsona,  when  collecting  insects, 
was  badl^  stung  by  an  '*  xufemal  fqry,'*  ao  it  is 
described  in  aa  old  book  on  Natural  History  I  pos- 
sessed. Many  years  ago  I  sent  an  account  to  this 
magazine  of  a  terrible  flying  creature  frequenting 
the  virgin  forests  of  the  Upper  Brahmapootra  river, 
and  an  illustration  of  the  deep  and  lasting  scar 
produced  by  his  ejected  poiK>n ;  so  formidable  an 
antagonist  to  a  man's  eyesight  that  no  pecuniary 
lewMd  would  tempt  a  half-starved  savage  to  cap- 
tore  a  specimen,  and  I  do  not  think  there  ia  one  In 
any  ooUection.  He  is  locally  known  as  the  "  great 
bug."  The  following  from  South  Africa  wfll  be 
interesting:— <« Mr.  W.  H.  Beddd,  sen.,  who  re- 
tnmed  from  Bloemf ontein  last  week,  iniforms  the 
Somerset  JFest  Budget  that  the  train  in  which  he 
came  down  was  about  12  hours  late  at  Cookhouse, 
having  been  delayed  by  the  locusts  on  the  Une.  At 
one  place  near  Midddburg  Boad  they  spent  six 
hours  in  getting  up  a  small  rise,  having  to  take  the 
train  into  three  pieces  before  they  ooum  do  so.  The 
locusts  lay  some  %m.  to  lOin.  thick  on  the  rails, 
dogging  the  wheels,  and  rendering  the  rails  so 
greasy  that  the  train  dipped  constantly  back." 

Eos. 

[76212.]— Wheel-O^ttinff.— This  system,  which 
I  send  to  the  **  E.M.,"  I  am  almost  sure  you  will 
find  good  and  easy  to  work  out.  I  diacovered  thia 
method  very  quickly  after  reading  yoor  query,  and 
I  fail  to  aee  how  you  can  get  at  \ht  point  any  other 
way  unless  you  guess  at  it.    Proceed  as  foUows: 


w 

I 
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//^/n 


^^e^ 


Draw  a  oirda  any  aise  you  like  on  yoor  drawing- 
paper,  then  divioe  your  oirde  into  four  equal  para 
(any  line  drawn  frcnn  tha  centre  of  a  drde  to  the 
drcumf erance  ia  called  a  radiaa,  and  all  atraight 
Uneadrawn  from  a  oettain  point  within  the  drae 
to  the  droomferenoe  are  equal  to  one  another— 
Eadid,  deL  17,  19),  aa  shown  hy  the  lines  not 
dotted  in  Fig.  1.  In  your  query,  you  want  your 
wheela  to  have  12, 18,  2i  teeth,  ifai.  pitch.  I  wiU 
take  a  wheel,  lor  an  axampla,  to  have  eight  teeth, 
suoh  to  be  |in.  wide,  and  let  you  work  out  ^onr 
wheels  yourself  with  iny  method*  I  draw  a  code 
any  size,  and  divide  it  into  four  equal  parts  (as 
stated  above),  and  each  part  I  again  divide  ap  into 
four  more  equal  parts,  making  dots  for  the  divi- 
non;  then  I  draw  a  straight  line  from  the 
centre  to  each  dot  on  the  droumf erence,  thus 
dividing  my  whed  into  16  equal  parte,  exactly 
twice  the  number  of  dividons  I  require.  Eacn 
tooth  is  to  be  Jin.  wide,  so  I  take  my  compass  and 
open  it  im.    with  the  hdp  of  my  compass  I  then 

Side  it  between  one  of  the  spaces  until  it  fits 
tween  the  two  dotted  lines  I  diose,  ^^uUly ;  I 
then  make  a  dot  on  each  Une,  as  shown  in  Fig  1, 
and  from  the  centre  draw  a  drde,  using  the  space 
between  the  centre  and  the  dots  as  a  radius  ^  you 
then  know  that  the  tope  of  the  dividons  withm  the 
drde  are  iin.  broad.  If  you  want  your  cogs  |in. 
high,  you  again  meaaure  with  your  compass,  but 
this  time  along  the  diameter  and  dot  as  shown  in  my 
sketch ;  then  take  the  size  of  drde  we  have  just 
made,  and  draw  your  oogwhed  (I  explained  how 
to  draw  a  cogwhed  in  a  back  number  of  the 
*■  E.  M.")  You  wiU  find  on  looking  at  my  sketch 
that  I  have  16  diviaiona,  but  only  8  cogs  aa  re- 
quired. You  will  do  well  if  you  remember  thia 
nile,  the  only  one  in  my  method — viz.,  double  the 
number  of  cogs  you  want  to  draw,  and  divide  your 
wheel  into  as  many  spacee  aa  the  addition  comae  to. 
For  example :  Bequired  to  draw  a  cogwhed  having 
8  cogs,  eaioh  to  be  ^in.  wide.  For  thia  example  you 
must  divide  your  circle  into  16  parts,  aa  I  hare  done 
in  my  figure.  Fig.  2  shows  diameter  of  whed  With 
8  Qogs,  whioh  is  a  little  over  j^in.  Of  course  the 
greater  width  of  oog.  the  lar^  the  wheeL  I  have 
proved  this  method  oy  diawmg  very  large  wheels, 
and  find  (that  is  to  say  if  the  drawing  is  oorreot) 
that  the  measurement  is  just  the  same  aa  a  anull 


whed.  **  Tredagh  "  muat  divide  hie  wheda  aa  fol- 
lows:—First  whed.  24  spaaes;  saoond  wheel*  36 
spaces;  third  wheel,  48  spaoea.  If  he  doea  not 
underatand  thia  ^atom,  I  will  aand  him  his  wheels 
already  marked.  I  hope  thia  eyatem  will  hdp  a 
good  many  dianahtamen  in  thdr  drawinga  of  oog- 
wheda.  By  studving  the  illustration  in  the  EirausH 
MaoBAxno  for  naU  an  hoar,  they  wiU  soon  be 
acquainted  with  this  method. 

0.  G.  M.  BsmrETTt 

[76212.]— Whael-Onttlng.— To  find  the  dia- 
meter of  cog-wheels  the  pitch  must  be  multiplied 
by  the  number  of  teeth  (which  will  give  length  of 
pitoh-drde),  the  result  divided  by  3*1416  (for  dia- 
meter of  same) — and  a  fraction  of  the  pitdi— 
usually  about  f  added  for  actual  diameter.  How- 
ever, various  makers  differ  as  to  the  exact  propor- 
tions of  teeth.    Thus : 


'12din.  X  12tn. 


+  *125  X  -8  • 


1500 


3-1416  3141-6 

31416)  160000  (-477+ -1  -  •475in. 
125664  Diam.  of  wheel 
of  12  teeth. 

243360 

219912 


+  •1 


•  234480 
219912 

The  other  sizes  are  H  and  2  to  the  above. 

T.  S.  B. 

[76212.]— Wheel-Outting.— Multiply  thepitdi 
by  the  required  number  of  teeth  and  divide  the 


product  by  8*1416,  thia  giveatha  ptteb* 
Then  add  to  the  diameter  at  ^toh«lina  H  «<tha 
pitch  of  oog,  aod  thiagivea  the  diametar  at  the  Isp 
of  teeth.    Then  aubtraot  from  pitoh-lina  i|af  the 


Eitoh  of  oog,  and  this  will  giTe  the  diamnfarat 
ottomof  tMth.  Example:  A  wheel  la  to  be  mads 
witiil2  teethlpitoh,  than|pitdiia  a^to-Ua, 
then-* 


31416)1'60000('477  pitdi-lina 
125664 


243360 
219912 

234480 
219912 


14568 

Than  gat  H  of  pitch  thoa^ 

•126 
11 

15)1-875(*091 «  U  of  pitch  of  oog 
135 

25 

15 

10 

Add  tins  to  piteh^lina  diameter,  and  thaaaawarwiU 
be  the  diameter  at  top  of  teeth,  thus— 

•477 
•091 

'568  diameter  at  top  of  teeth. 

Then  get  U  of  pitch  thus—  ^ 

•125 
13 


I5)1-625C-108  m{lQt  pitch  of  oog 
15 

725 
120 


Then  subtract  this  from  the  pitdi-line  diametar, 
and  the  answer  will  be  the  diameter  at  bottom  af 
teetii— 

•477 

•108 

•369  m  diameter  at  bottom  of  teeth. 

Then  a  whed  with  1 2  teeUi  |in  pitch  witt 

•477in.  diameter  at  pitch  line 
„    top  of  teeth 


•568 
-369 


19  It 

A  Whed  18  teeth  k  pitch— 

•716 
•807 
•608 


bottom  of  teeth 


A  whed  24  teeth— 


•a>4 

1^045 

-846 


F.  Tatuob. 


[76215.]— Oaa-Snglna.— So  far  as  teaaowiasf 
the  force  generated  by  the  explosion  is-  oonoemsd, 
it  is  of  great  advantage  to  fire  the  gaa  "bf  the  alsctno 
spark.  In  the  oldest  form  of  gas-engine^  the  |Bf 
waa  fired,  I  bdieve,  at  what  might  ffia  tarmsa  a 
touch-hole,  and  hence  the  aame  waan  aoctuad  as 


i 
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i&  the  old  fliDt*lock  maaket,  by  the  force  of  the 
ezplorion  partly  ezpendizig  itielx  throaeh  the  Tent ; 
this  the  dofled  peronanon  cap  remove^  and  bo  did 
the  eleotrio  spaik,  in  the  case  of  the  gai-engine.  I 
belieye  now  the  same  end  is  attained  by  meane  of  a 
naall  iron  tube,  kept  red  hot,  and  doBed  at  the  end 
in  the  flame ;  Imt,  at  the  other  end,  opening  into 
the  ezploaion  cylinder.  A.  £.  B. 

[76216.]— Winding  Kotor  for  Boat.— To  Mb. 
BoTTOXB. — The  whole  Bpedfication  for  this  motor 
and  battery,  to  drire  a  15fL  boat,  it  faulty,  and 
would  giTe  no  (ffood  zesulti.  To  beg;b  with  the 
batteiT.  Four  ehromio-add  oells  will  give  2  volta 
per  oeU  «■  8  Tolta ;  and  the  largeet  current  you 
could  take  from  them,  without  running  them  down 
in  lees  than  half-an-hour,  would  be  2  amp^rea. 
Henoe  2  x  8  •  16  watts  -  )V  of  HJ>..  certainly 
not  enough  to  drive  your  boat*  You  wiU  want  at 
leaet  12  oelle.  Then  a  Siemens  akmature  Sin.  dia- 
meter should  be  at  least  9in.  long,  and  hare  a 
channel  l|in.  wide  and  lin.  deep,  the  web  being 
fin.  wide.  This  could  be  worked  inth  IJlb.  No.  18, 
and  the  fields,  which  should  be  as  long  aa  the  arma- 
ture, but  standing  only  about  6in.  high,  including 
the  polepieoes,  should  be  wound  with  7ib.  No.  16, 
connected  in  series.    This  would  give  ^  to  ^H.P. 

S.  BOITONS. 

[76217.]— lAniinated  H<Arniature.— To  Mb. 
BortomB. — Oast  laminationa  not  nearly  so  good  as 
ponchinga  from  the  sheet.  Bosses  which  allow  the 
platse  to  touch,  undo  the  good  that  laknination  ia 
supposed  to  effect,  since  each  lamination  is  supposed 
to  be  magnetically  and  electrically  insulated  from  its 
fellow,  to  prevent  the  oooarrenoe  of  the  Foucault  or 
cross-eddy  currents.  In  my  3tn.  armature  the 
laminations  are  i^in.  thick,  and  the  air  space 
between  about  the  same.  S.  Bottoxte. 

[76218.1— Brlatol  flteamahipfl.— The  Great 
7Fet^mi,beinff  2.000  tons  and  600H.P.,  was  built 
at  Bristol  in  1837.  a  paddle-wheel  Atlantic  steamer, 
commanded  by  Capt.  James  Hosken.  The  Great 
Britain,  being  322lt.  long,  1,000H.P.,  iron  screw 
ship,  was  buUt  at  Bristol  1843.  Gates  and  mason- 
work  had  to  be  removed  to  get  her  out  of  dock. 
Capt.  James  Hosken  had  command,  and  in  Septem- 
ber, 1844,  through  a  revolving-light  being  omitted 
in  the  chart,  the  ship  in  a  storm  got  slmaded  in 
Dundrum  Bay.  My  sister.  Admiral  Hoskeo'a 
widow,  9,  Apaley-tezraoe,  Biraoombe,  has  a  small 
autoUographical  sketch  printed,  which  gives  some 
varr  intereeting  information,  if  '<  M.  W.  Q."  will 
wine.  Wk.  Hosken. 

[76218.]— Bristol    Steamships.— The    Great 
Wetiem  was  launched  on  July  19, 1837,  was  com- 
manded on  the  New  York  trade  by  Capt.  James 
Hosken  (afterwards  Admiral  Hosken,  B.Im  .),  under 
whom  she  made  sixty -four  trips  across  tiie  Atlantic, 
1838—1843;    was  sold  in  1847  to  the  West  India 
8.P.  Co.,  and  was  broken  up  at  Yauzhall  in  1857. 
It  was  this  steamer  and  the  Siriw  steamer,  belong- 
mg  to  the  St.  C^ige  Steam  Packet  Co.,  that  made 
the  first  entire  and  bon^-fide  steam  voyages  across 
the  Atlantic.    The  Sirius  left  London  (as  previously 
advertised)  for  New  York,  calling  at  Cork  Harbour 
to  *'  coal<up  "  on  March  28,  1838,  arriving  at  New 
York  at  9  p.m..  April  22.    The  Great  Westtm  left 
Bristol  on  April  8,  1838,  arriving  at  New  York  on 
the  23rd  at  3  pm.,  the  Siritu  therefore  gaining  the 
priority  b;y  18  hours  in  this  historic  voyage.    The 
Great  Britain  was  floated  out  of  the  builmng  dock 
on  July  19,  1843,  but  did  not  leave  Bristol  u^tU 
January  23,  184dj  having  been  detained,  ui  order 
to  increase  the  width  of  the  ga^  locks  at  Cumber- 
hnd  Basin.    She  made  two  double  voyages  to  New 
York  under  Capt.  Hosken,  but  on  her  third  voyage 
tan  on  shore  in  Dundrum  Bay,  County  Down  (not, 
as  "M.  W.  a."  stated,  in  Bantty  Bay !),  owing  to 
a  light  having  recently  been  put  up,  but  not  on  their 
chart,  and  so  was  mistaken  for  that  on  the  Isle  of 
Man.    She  had,  in  fact,  also  overrun  her  distance. 
This  occurred  on  September  23,  1846.    She  was 
floated  off  on  August  27, 1847,  and  sold  afterwards 
to  Messrs.  ^ibbs,  Bright,  and  Co.,  who  refitted  her 
with  auxiliary  engines ;  but  she  was  afterwards 
converted  into  a  sailine  vessel,  and  then  into  a  hulk. 
There  was   another  large  iron  steamer  built  in 
Bristol  whose  name  I  cannot  recollect.    In  taking 
hn  down  the  Avon,  she  got  across  the  narrows  on 
a  falling  tide,  and  broke  her  baek. 

BoBT.  J.  Lbcky. 

[762190— OU-Stove  Cookery.— The  fault  which 
i^u  mentton  apjpears  to  be  inherent  in  the  construe- 
wm^of  your  oil  stove.  The  same  defect— top- 
hsattDg  (which  is  against  all  true  prindplee)— is 
uso  incidental,  as  you  truly  remark,  in  the  modem 
mtohen  range.  What  should  we  think  of  a  hot- 
2^attt  ensiheer  who  pUused  the  boiler  at  the  top  of 
Um  bmldmgp  And  yet  a  similar  absurdity  is 
•Mwatod  every  day  in  thousands  of  houses.  The 
Qcok,  however,  rismg  to  the  occasion,  sets  in  action, 
Dy  means  of  abundance  of  coal  and  pulled-out 
™p«8  (?L  a  veritable  furnace.  I  do  not  know 
wtajk  Ltoc^ire  rangee  are  like ;  but  those  I  have 
jwn  m  Sunderland  appear  to  answer  to  "  Derby 
^MtWs"  description,  their  chief  feature  being  the 
»«VMion  of  t;he  oven,  so  that  the  bottom  of  it  is 
J*^  with  the  fire.     The  principle  of   such  an 


axraogement  is  unimpeachable.  But  the  best  oven 
I  have  ever  seen  is  the  Norfolk  oven.  This  is 
generally  set  in  a  recess,  with  a  Und  of  copper  flue 
underneath,  the  direct  action  of  the  fire  upon  the 
bottom  of  the  oven  being  moderated  and  oiffused 
W  a  fin.  iron  plate  extending  all  over  the  bottom, 
liiis  in  working  is  splendid.  A.  E.  B. 

[76220.]~Bleotro-]ffotor.— If  you  can  tell  me 
how  many  empires  of  current  you  propose  passing 
through  your  motor  I  can  help  you ;  without  this  I 
cannot,  because  the  gauge  of  wire  to  be  used 
depends  on  the  amount  of  current  it  is  called  upon 
to  carry.  S*  BorroirB. 

[76221.]— Spritsall  versus  Oaff  and  Boom.— 
There  is  a  lifting  quaUty  about  all  lugsaQsand  gaff- 
sails  not  possessed  by  spritsails,  which  latter  press 
on  a  boat.  I  do  not  like  them,  and  gave  up  their 
use  long  since.  Wx.  HoaxxK. 

[76221.]— Spritsall  Tersus  GtafT  and  Boom.— 
The  best  rig  for  a  sailmg  boat  is  the  ''sliding 
gunter  ri^  " — viz.,  a  topmast  rigged  abaft  the  lower 
mast,  with  a  read^  down  haul— a  "  shoulder-of- 
mutton"  sail,  ending  in  a  point,  and  a  bocm— a 
sins[le  foresail  with  the  tack  to  the  top  of  the  stem. 
Spritsails  are  handy  for  smooth  water  and  light 
wmd,  but  dangerous  otherwise.  B.  F. 

[76221.1— Spritsall  versus  Oaff  and  Boom. 
— ^A  spritsail  is  much  the  more  handy  to  use ;  but  it 
looses  some  in  running  before  the  wmd,  although  it 
is  good  for  beating  on  a  wind.  The  danger  of  a 
boom,  espedally  to  such  a  sail,  when  running  is 
that  it  sketches  out  so  far  to  leeward,  and  a  roll  or 
a  puff  may  bring  the  boom  into  the  water  just  at 
the  critical  moment  when  you  widi  the  boat  to  come 
up  to  the  wind,  which  is,  of  course,  thereby  pre- 
vented, and  a  capsize  takes  place.  A  sprit  without 
this  is  free  frtfm  the  great  dviger  that,  to  my  mind, 
goes  with  long,  low  booms,  put  out  to  windward. 
Could  you  carrv  a  big  lug  to  run  with  as  well  ? 

Shaaklin,  I.W.  .    H.  G.  Dixov. 

[76224.]— Geaiing.—I  have  in  my  possession  an 
old  book  (1836),  "The  Principle  of  Mechanics,"  by 
William  Emerson,  with  an  appendix  by  G.  A. 
Smeaton.  ■  This  book  oontains  83  copper -plates, 
many  of  which  are  devoted  to  geanng.  As  the 
book  is  so  ancient,  I  doubt  if  it  would  be  of  any 
service  to  you  beyond  its  interest  as  a  curiosity.  It 
was  published  by  Orlando  Hodgson  At  12s. 

A.  D.  SOUTRAK. 

[76226.1— Oruoible.-The  separation  of  gold, 
silver,  and  lead  ii  by  no  means  a  simple  matter 
without  proper  appliances,  and  unless  the  quantity 
to  be  dealt  with  is  large,  it  will  be  much  the  cheapest 
method  to  send  it  to  the  refiners . 

Thob.  Flbtchbb. 

[76226.J— **  Induction*  Coils :  How  Made  and 
Used,"  by  Dyer,  is  a  handy  book,  price  Is.       S. 

[76226.]— Induction  OoU.— "T.B."  will  find 
p^ticulars  of  a  coil  giving  Sin.  spark  in  Vol.  XXX., 
p.  611,  and  Vol.  XXXI.,  pp.  46,  310,  410.  This 
coil  is  still  extant. 

Belfast.  J.  Bbown. 

[76226J— Induction  OoU.— If  "T.  B."  will 
ask  Mr.  G.  E.  Bonney  for  the  information  through 
the  columns  of  '*  Ours,"  I  have  no  doubt  he  will 

get  the  very  answer  ho  requires.  Mr.  Bonney  has 
itely  been  engaged  in  writing  a  splendid  book  on 
coils  (I  am  not  quite  sure  whether  tt  is  already  out 
of  the  publisher's  hands),  which  promises  to  be  the 
most  complete  work  on  the  subject  in  the  English 
language.  ThePyke-Bam^t  pattern  seems  sup^or 
to  many  forms  in  point  of  pwfeotion  of  insulation. 
Some  that  I  have  seen,  however,  seem  to  take  a 
good  deal  of  battery  power  to  drive  them. 

S.   BOTTOirB. 

[76228.]— Oataraot.— Induce  youz  friend  to 
consult  an  eye  physician  at  once,  and  not  be  de- 
ceived (the  disease  will  not  be  deceived)  by  the 
pretensions  of  homGBO|>atby,  which,  as  you  say, 
would  be  a  waste  of  time,  trouble,  and  expense ; 
or,  if  living  in,  or  near,  London,  to  attend  the 
Ophthalmic  Hospital,  near  Broad-street  Station. 

A.  E.  B. 

[76230.]— Bound  Haystaok.— Divide  circum- 
ference in  feet  bv  3*14  «  diameter;  diameter 
Soared  and  divided  by  -7854  b  square  feet  in  base 
stack;  square  feet  multiplied  by  height  from 
ground  to  eaves  gives  cubic  feet  in  that  portion  of 
stack.  Apply  the  riame  process  to  that  portion 
above  and  divide  by  2.  Add  the  two  results 
together  and  divide  by  27,  and  you  have  the  cubic 
yards  in  stack.  W.  B. 

[76230.]— Bound  Haystaok.— The  ares  of  the 
base  by  the  perpendicular  height  will  give  you 
the  solid  content.  To  obtain  the  area  of  the  base, 
multiply  the  square  of  the  circumference  by  *07958. 
Tour  rick  accordinsly  would  contain  35*09478  cubic 
yards.  Any  round  hayrick  would,  I  imagine,  be 
measured  in  this  way,  with  the  exception  of  the 
height,  which  is  usually  taken  from  the  sparring 
just  above  the  eaves.  The  weight  of  a  rick  after 
the  measurement  is  known  is  a  matter  of  judgment, 
the  allowance  p«r  cubic  yard  varying  from  1  to 
2cwt.    Bound  hayricks    are    unknown    in    this 


county  (North  Hants),  but  other  shapes  — 
usually  sold  at  so  mudi  per  rick,  outsides  and 
everything.  How  can  you  have  a  centre  point  in 
the  drcumf  erence  of  a  WcleP  You  say  ^'threa 
yards  high  on  tiie  outside  in  the  centre." 

Walteb  Hebbebt. 

[76233.]— BefiBotlve  Voss  Xachine.— To  Ms. 
BoTTOifK.— Clean  carefullv  from  all  adhering  dust. 
Bevarnish  both  plates  and  supports  of  conouotors 
and  brushes  with  good  shellac  varnish ;  dry  in  a 
warm,  dry  room,  so  that  the  varnish  should  not 
chdl,  but  dry  glossy.  See  that  the  brushes  touch 
the  bosses.  S.  Bottons. 

[76234.]— Thermopile.— The  cause  of  your 
failure  to  obtain  more  than  ^  an  ampere  on  the 
short  circuit  may  depend  on  many  factors.  The 
two  most  likely  are,  first,  the  insufficient  heat  of 
the  top  of  the  Duplex  lamp  chimney  as  compared 
to  the  actual  flame  of  the  spirit  lamp ;  secondly, 
some  difference  in  the  composition  of  the  German 
silver  wire,  which,  in  your  oase,  might  contain  more 
copper  tban  m  mine.  S.  Bottonb. 

[76236. J— Breaking- Weight  of  Spar.— Should 
read  "length  of  spar,  40ft.,"  not  "  4ft." 

Sazlob. 

[76236.]  — Keighbours'  Pianos.  —  As  your 
neighbour  is  so  unneighbourly,  try  the  effect  of  an 
oooasionsl  grind  on  the  loudest,  and  mostjout-of- 
tune  old  s£eet- organ  you  can  borrow,  and  place 
against  the  wall  where  his  piano  is.  One  good  turn 
deserves  another.  Q.  WAfiHnroTON  Moon. 

[76236.]— Ksighl>oars'  Pianos.- 1  am  afraid 
the  mode  you  nropose  wOl  not  greatly  reheve  jony, 
since  the  scantlings  nailed  to  the  wall  will  certainly 
conduct  some  of  the  sound.  The  following 
whimsical  mode  may  eventuate  in  causing  your 
neighbour  to  move  the  piano  to  the  opposite 
side  of  the  room.  Procure  a  cheap  barrel-organ 
(pipe)  on  hiret  sa  loud  and  as  discordant  as  you 
can  oieaply  get  it.  Place  it  against  the  wall  near 
which  the  piano  of  **notre  ami  rennemi"  is 
situated.  Y^en  the  piano  is  played,  you  begin  to 
grind  away  at  your  organ.  No  human  being  can 
possibly  play  the  piano  with  any  satisfaction  to  him- 
self, or  others,  under  such  drcumstanoes,  and  ha 
will  perforce  move  the  pianato  some  other  spot. 

S.  BOTTOKE. 

[76236.]— Neighbours'  Pianos.— I  do  not 
think  you  would  find  much  relief  from  the  false 
wall  which  you  propose  to  erect,  for  the  nails  driven 
into  the  wall  will  be  quite  sufficient  to  transmit 
the  sound  vibrations  to  your  thin  boards^  sawdust 
and  felt  notwithstanding.  Whatever  is  rigidly 
fixed  to  the  wall  is  liable  to  convey  the  sound  to  any 
available  sounding  surface;  so  that,  even  if  you 
silenced  the  wall,  the  very  floor-boards  would  czy 
out.  The  only  course  I  can  think  of  is  to  treat 
the  disease  on  the  time-honoured  principle  of 
"aimilia  similibus  curantur."  Purchase  a  drum, 
comet,  trombone,  or  any  other  Nebuchadnezzi^- 
like  instrument,  and,  when  the  piano  starts,  accom- 
pany it  with  the  dulcet  strains  of  "  My  Lodging  is 
on  the  cold,  cold  ground,"  "  Oh,  where  is  my  ooy 
to-night  P"  or  any  other  air  you  may  consider 
applicable  at  the  time  being.      *  A.  E.  B. 

[76237.1— Oarbon.— I  do  not  think  carbon  can 
be  deposited  from  any  liquid  by  electrolysis ;  a  pro- 
tracted ^eruptive  dischtfge,  I  believe,  throws  it 
down  from  carbonic  aci^  and  the  filaments  of 
incandescent  lamps  are  thickened  by  rendering 
them  incandescent  in  carbonaceous  vapours  and 
gases ;  but  this  could  not  exactly  be  called  electro- 
{yais.  A.  E.  B. 

[76238.1— Be-charging  Dry  Oells.— Conneot 
them  with  the  positive  terminal  (the  carbon)  to  the 
positive  pole  of  any  battery  or  dynamo  having  a 
higher  voltage  than  they;  that  is  to  say,  allow,  at 
least,  2  volts  for  every  cell  to  be  charged.  The 
current  must  not  be  too  large,  3  or  4  ampdres,  at 
most,  for  the  usual  sizes.  One  hour*s  charging 
will  generally  be  sufficient.  S.  Bottoks. 

[76240.1— SleotrioaI.—  l.  Althouj^  the  pub- 
Ushed  price  of  the  book  is  7s.  6d.,  it  Ib  sold  for 
5s.  8d.  nett,  thus  allowing  3d.  in  the  shilling  dis- 
count. If  ^'  Alex."  resides  in  the  country,  he  may 
only  get  2d.  in  the  shilling,  li  that ;  but  he  can 
obtain  the  book  for  5s.  8d.  at  Lambey*s  (stationers), 
Exhibition-road,  South  Kensington,  or  any  book- 
seller will  order  it  for  you.  2.  Theoretically,  there 
is  no  difference  between  a  dynamo  and  a  motor. 
Supply  a  current  to  the  former  and  it  becomes  a 
motor.  Bevolve  the  armature  of  a  motor,  and  it 
will  give  out  a  current— i.e.,  it  beoomes  a  dvnamo. 
In  practice,  the  '*  lead  "  of  the  brushes  would  have 
to  be  altered— forward  for  a  dynamo,  and  back  for 
a  motor.  A  shunt  dynamo  is  often  used  as  a  motor 
to  start  a  gas-engine ;  this  is  effected  by  discharaing 
the  accumulators  through  the  armature.  Brieflv,  a 
dynamo  is  a  machine  for  converting  mechanioal 
energy  into  electrical  energy,  and  a  motor  converts 
electrical  into  mechanical  energy.  3.  **  Practical 
Electricity  "  does  not  give  instructions  for  making 
dynamos,  &c.  **The  Dynamo"  and  "Electio- 
Motors:  How  Made,  &o.,"  by  S.  Bottone,  are 
probably  more  suited  to  your  requirements. 

A.  B.  SOUTBAM. 
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r76244.1--Omiieroe  Oastle.— If  you  wiU  z«f«r 
to  the  Oil  and  Oohurman'a  J<mmal  for  the  pnie&t 
month  yon  will  And  what  70a  want.  H. 

[76245.]—8meltlnv  Iron.— The  lue  of  ooal-gas 
for  thiB  on  a  commeroial  aoale  ii  out  of  all  queition, 
<m  aoooont  of  the  cost.  Dowton  or  prodaoer  ns 
can  he  need  with  a  regenerator :  but  the  initial 
temperatare  obtained  hj  the  oomlmftion  of  these 
gaaea  is  too  low  to  be  of  any  nie  withont  a  re- 
geneiator.  The  sabjeot  ii  altogether  too  large  to 
be  diiOQMed  by  001  lespoudenoe,  and  information 
may  be  obtaimed  from  nmnerons  worki  on  the 
flobjeot.  Thob.  Furcbsb. 

[76246.]— Spontaneona  Oombuatlon.— Ton  do 
rask  riak ;  any  oombnatible  powder  diffnaed  in  the 
air,  eapeoiaUy  if  in  aaoh  qnanti^  aa  to  approach  the 
ehemioal  eqniTalent,  ia  OaUe  to  enloae.  Flovr- 
milla,  from  the  lightnem  and  ezoeedmg  flneneaa  of 
their  prodneta,  axe  paztionlaily  liable  to  aodh  aod- 
denta.  Of  oonrae  the  danger  ia  gieateat  at  zu^t 
time,  when  the  gaa  (or  lampa)  la  lighted,  for  a 
Hame  ia  neoeaaaiy  to  awrt  the  ezploaion.  Yon  will 
not  be  offended  at  my  drawing  yonr  attention  to 
the  ooneot  nae  of  the  term,  *' apontaneona  oom- 
boation,**  which  indicates  ignition  witho«t  the  start 
of  a  flame  or  ezterior  agent  from  which,  nnder  ttie 
droomataneae  yon  deaoribe,  there  wonld  be  no 
danger  whaterer.  A.  E.  B. 

[76247.]  —  Ohargizig  I>ry  Cells.  — To  Mb. 
BoTTora.— See  reply  76238.  S.  Borxora. 

[76248.]— Snlphur  in  Ooal-Qaa.— Pzocnre  a 
pieoe  of  aensJtised  pa^  from  the  photographen ; 
taeathe  on  it  to  damp  it  slightly.  Mow  turn  on  the 
ana,  do  not  light  it,  bat  hold  the  aenaitiaed  aide  of 
tne  paper  againat  the  iaaning  jet.  If  it  oontaina 
anlphnr  the  paper  will  be  darkened,  and  show 
iriaeaoent  oolonia.  S.  Bonom. 

[76248.]— Bnlphur'in  Ooal-Oas  may  be  deter- 
mmed  by  allowing  a  let  of  the  gaa  to  play  npon  a 
atrip  of  paper  Wmoh  naa  been  moistened  in  a  eola- 
tion of  acsiate  of  lead  or  nitrate  of  aiiTer.  If  the 
qnantity  of  aolphnr  be  amall .  the  stain  prodnoed  on 
me  pajper  will  be  a  faint  mown ;  or,  if  large,  a 
brownuh  black.  W.  B. 

[76248.]  —  Snlpbor  in  Goal  -  Qaa.  —  This 
detennination  is  peif ormed  daily  at  about  twenty 
stations  In  London  by  order  of  Metropolitui 
Oas  Referees  nnder  variona  Acta  of  Parliament ; 
10ft.  of  gaa  are  burnt  at  tiae  rate  of  half 
a  cubio  toot  per  hour  under  a  suitable  con- 
denser, the  burner  being  surroimded  by  about  2os. 
of  carbonate  of  ammonia.  The  h'quid  products  of 
oombustion  are  ooUected  and  predpilated  with 
chloride  of  barium.  The  precipitate  is  ooUected  and 
weighed  secundum  artem.  The  weirht  in  grains 
of  this  precipitate  multiplied  by  1*376  ^tos  the 
number  of  grains  of  sulphur  in  100  cubic  feet  of 
gu.  Temperature  and  height  of  barometer  should 
be  noted  so  that  results  mar  be  reduced  to  usual 
standard,  which  is  30in.  ana  60°  F. 

CKBYSOVBLi.. 

[76250J— Ooil :  Dlmenaiona  for  Sin.  Spark.— 
To  Mb.  BoTTOVB.— Core  lin.  diameter,  12Sn.  long, 
No.  16  Boft  iron  wire;  primary,  2  layers  No.  16 
aOk-coTered  wire,  thin  ebonite  tube  over  this; 
aecondary,  241b.  No.  36  siZk-covered  copper  wire, 
in  three  sections,  separated  bv  |in.  Tulcanite  discs, 
each  layer  of  secondary  to  be  carefully  insulated 
from  its  subjacent  neighbour  by  a  turn  of  good 
paraffined  demy  paper,  and  each  layer  baated  with 
not  melted  paraffin-wax,  the  excess  bemg  melted 
away  hf  holding  a  warm  soldering  iron  while  it  is 
being  rotated  in  the  winder.  Co^n-coTsred  wire 
may  oe  used  for  primacy,  as  yon  have  it,  but  will 
not  do  for  seoondazy.  Oondeoser,  200  sheets  of 
tinfoil,  7iii.  by  9in.,  interleaved  with  paraffined 

S.  Bocroina. 


[76268.]— Oometa.— Can  give  no  information  aa 
to  comet  of  1873 ;  but  if  *<  Am.  Aatco."  will  refer  to 
Observatory  for  current  month  he  will  there  see 
what  comets  are  due  in  1892.  G. 

[76261J— Dnun  Armature.— To  Mb.  Bot- 
TOBB.  —Ton  will  require  to  get  about  60s.  No.  22 
on  vour  armature  to  obtain  the  desired  results. 
TJnlem  you  bore  the  tunnel  of  your  armature  out 
aomewhat,  you  will  find  it  difficult  to  make  so  small 
a  drum  armature.  S.  Bonom. 

[76262.]— Serpentine  Marble  Tnmlnff  and 
PoUahlnff.  —  The    Cornish    serpentine  turners 

SoUsh  their  softer  stones  witti  emery  doth, 
nishing  with  rouge  or  putty  powder  on  chamois 
leather  sUghtlv  anointing  the  article  with 
rnaae  or  oil  before  applying  l^e  lattsr.  For 
ue  harder  Idnda  they  uae  sheet  lead,  sudi  as  is 
got  from  the  chests,  fed  with  sharp  sand  from  the 
aeashore  and  plenty  of  water,  or  emery  powder  and 
water.  Flat  surfaces  are  rabbed  on  a  lead  block' 
fed  with  emecT  and  water,  and  finished  on  a  board 
oovered  with  leather  and  rouge  or  puttv  powder. 
Their  cement  ia  composed  of  reain  and  oil,  with  aa 
muohplaaterof  Panaaacan  be  stirred  in  without 
dog^g  it  enough  to  prevent  running.  It  is  run 
out  m  tnin  sheets  on  a  slate  well  dosted  with  plaster. 
Both  lead  chuck  and  stone  are  made  too  hot  to 


handle  with  the  bare  hand  when  cementing  to  the 
diuck.  The  stone  dust  is  not  dangerous  to  bear- 
ings ;  but  sharp  sand,  water,  and  emery  flying  about 
are  thmgs  to  oread,  and  the  fine  stone  dust  settles 
everywMe.  Caft.  Jack. 

[76263.1— Silver  Casting.— You  have  probably 
failed  with  the  plaster  and  sand  moulds  from  want 
of  thorough  drying.  Mix  your  plaster  and  sand  in 
equal  parts  diy,  aad  water,  ana  stir  rapidly  until 
you  get  a  plaster,  which  you  pour  and  shake  into 
your  modda ;  remove  when  aet,  and  dry  it  alowly 
and  carefully.  If  not  perfectiv  dry,  ateam  will 
form,  and  the  caating  will  be  faulty. 

Tbos.  Flstcsbb. 

[76268.1— Xinimnm  Thermometer.— There 
are  aevenu  important  reaaona  why  aloohol  ia  need 
in  Reference  te  mercury  in  the  oonatmction  of 
minimum  thermometera.    1.  Samplidtyand  oonae- 

auent  cheapnem  of  production,  for  a  minimum 
kiermometer  of  mercury  would  have  to  be  con- 
structed on  Six's  prindple,  which  diows  maximum 
as  wdl  as  minimum  temperatures,  and  is  of  rather 
a  complicated,  and,  I  think,  not  over-correct,  con- 
structton.  2.  Mercury  sohaifles  at  89°  Fahr.,  and 
becomes  ineffular  in  its  contraction  before  that 
point  is  reached,  and  minimum  thermometers  are 
required  for  lower  temperatures  than  that.  'With 
regard  to  tiie  second  part  of  your  query,  the  "  sur- 
f^  tension  "  of  the  aloohol  draws  the  mdex  down 
—that  is  to  say,  the  little  surface  of  the  aloohol 
would  have  to  oeoome  broken  by  being  dragged 
paat  the  end  of  the  index  when  the  aloohol  retraota, 
but  thia  it  reaiata  for  reaaona  which  manv  experi- 
ments demonstrate ;  but  this  force  is  not  mterfered 
with  when  the  thermometer  again  rises.  You  wUl, 
perhapS|  sav  that  meroury  would  act  by  its  surface 
tflndon  m  me  same  manner,  and  so  it  would  with 
an  index  of  some  heavier  metal  (for  a  sted  index 
would  float  npon  the  mnoury).  But  how  would 
you  see  it  through  the  meroury  aa  you  can  through 
the  tranaparent  aloohol  P  Bead  up  the  phenomenon 
of  surface  tension  and  you  wiU  oease  to  be  woasled. 

A.  A.  B. 
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Oz-BOOn  and  leather  are  soaked  in  Frendi  nut- 
oil,  and  aro  then  burnt,  pulverised,  and  mixed  with 
sea-salt  and  potash.  The  following  proportions 
aro  used :  30  per  cent,  of  hoofs,  30  per  cent,  of 
leather,  30  per  cent,  of  sea-salt,  10  per  cent  of 
potash.  This  product  is  said  to  harden  iron  all 
through. 

Dry-Plate  Ezpoanrea.— ^The  firm  of  Marion 
and  Co.,  of  Soho-squaro.  having  convinced  them- 
selves of  the  reliabiuty  ox  the  Hurter  and  Drifidd 
method,  have  adopted  it  entirely  for  the  determina- 
tion of  the  speed  of  their  drv-plates,  and  on  eadi 
box  they  stamp  the  number  denoting  rapidity ;  th^y 
also  send  gratis,  in  ro|>ly  to  any  applicalion,  a  littie 
pamphlet  which  explmns  the  ^stem. 

The  Sqnare  Drilling  Machine  and  ita 
TJeea.- At  an  ordinary  meeting  of  the  Civil  and 
Mechanical  Engineers*  Society,  a  paper  on  the 
above  subject  was  read  bv  Mr.  Reginald  Bolton, 
A.M.I.C.£.  The  author  dealt  with  certain  criti- 
cisms that  have  been  applied  to  the  invention,  and 
more  particularly  with  a  statement,  whidi  he  charac- 
terised aa  ahort-aighted  and  ionorant,  that  there 
exists  no  demand  for  such  work  as  the  tool  aooom- 
plishes,  and  showed  dlagrama  of  applioationa  of 
angular  orifloea  and  verv  deariy  demonatrated  a 
number  of  naea  which  cau  for  medianically-f ormed 
and  correotly-ahaped  holea.  It  was  further  urged 
that  a  number  of  stereotyped  devices  in  medianloal 
oonatmction  are  no  longer  rendered  imperative  now 
that  it  is  posdble  to  accomplish  by  this  machine 
attadiments of  machineryin a perf eotiy dmple  and 
labour-savinff  manner.  The  operation  of  me  tool 
stands  superior  to  that  of  hand  work  by  at  least  a 
ratio  of  3o  to  1,  and  in  many  caaea  it  will  produce 
results  utterly  impracticable  by  present  metnods  at 
any  reasonable  cost.  A  curious  point  in  the  invention 
is  matit  drills  round  holes  with  equal  facility  to  any 
ordinary  boring  machine,  and  is  really  superior  in 
this  respect  also,  as  varioua  sises  may  bs  drwed  with 
the  same  tooL  a  perfect  adjustment  of  diameter 
being  provided  in  the  madiine.  It  would  seem  an 
almoat  incredible  reault,  but  it  ii  newthdeasa 
fact,  that  a  taper  hole  of  any  diape  can  be  drilled 
dther  larger  or  smaller  at  the  bottom  than  at  the 
entrance,  a  capability  moat  important  to  manufac- 
turers of  dies.  The  square  drill  thus  becomes  a 
tool  of  almost  universal  application,  and  would 
appear  to  be  a  neceasary  adjunct  to  anv  constructive 
estabUshment,  for  it  operates  equaUy  wdl  in  wood, 
brass,  and  stone.  The  operation  of  the  machine 
may  be  deacribed  as  that  ox  a  rotating  drill  spindle 
mounted  in  a  ball  joint  aad  vibra&d  dunng  its 
rotation  against  a  '*  firmer*'  or  template  giving  the 
desired  shape.  This  template  is  made  adjustable 
and  removable,  so  that  it  is  a  very  simple  matter  to 
ohange  the  work  of  the  tool  from  a  square  to  flat- 
nded  outlines  of  many  forma.  The  cutting  tool  is 
a  one-sided  driU  bit,  containing  really  one-half  of 
the  cutting  edge  of  an  ordinary  drill. 


-•■♦^ 


twtrtd  for  fim  wotka  an  vuerttd  i»  Om  IM,  t 
unaimoend  art  rtpmUd  /our  wotkt  ^/larvMrtfc 
ourrtadon  ^tdU  look  oomt  lhoUat,<md  amd  wkmi  « 
ikoM  earn/or  the  boMJU  o/Aobr/Oow  comtributor$. 
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76768.  H7aterens-To  "EUgma." S51. 
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767R1.  Hoiologied  Hiatarjr,  S61. 
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Bzplodon,  p.  888. 
Fhoephor  Bronze,  889. 
Triangle,  889. 
Alnimainm,  889. 
Blower  for  Organ,  839. 
Small  Hooks,  889. 
Deviation  of  OompaM,  839. 
Wire  Spinning  for  Pianof oites, 
Sfirering  Sperala,  888. 
Generator  for  Oaa  Fonaee,  889. 
foizal  Sted  Springv889. 
I)«relliiur  Honaee,  889. 
StedTobe  aad  Oasting,  840. 
Tdephone  Oonelnetioa,  840. 


QUE&IES. 


[76969.] -Qaa.— Through  what  sabataaee-aa  bun* 
line,  ether,  or  gaedine— moat  I  piea  a  atzeam  of  atrlo 
obtain  (1)  a  gaa  of  great  iUominating  l^wer,  (2)  a  guof 
great  heating  powert  What  precaatiana  moat  be  ob- 
■erred  to  avoid  liak,  if  any,  of  explodon  I—Uvvtilim, 

r76970.]-Camera.— Win  eomeone  kindly  teU  ne 
what  h-cima^  folds  into  thinnest  epace,  ao  aa  to  be  ooor 
▼eniently  carried  ia  the  podtet-dides  ia  another  poefcit  I 
Most  have  fair  esteaaion :  no  loose  parte.  Hease  fm 
dtmm»sinns  when  doeed.^MoDTtLLB. 

r76S71.1-]Coiading:  Oork  l>Tiat.-rOanMyiiidy 


ottfige  me  with  information  aa  to  what  is  the  bMSt-^ 
podtion  for  casting  or  moolding  eork  doat  into  aqoiw J 
Iflnd  it  difficult  to  get  anything  to  make  the  cork^ 
bind  together.  I  have  tried  indiaxubber  sdtttloo,bat 
that  fails  to  answer  my  pozpoee.— O.  Km  a. 

C76279.1-Statii»ry.— Can  anme  inform  me  how  to 
make  the  gelatinoiu  miztnze  uaed  by  Itdiaaa  m  mouM- 
ing  Btatoary,  Ac.  1  The  objtet  to  be  moulded  appeen  to 
be  covered  with  the  Uqnid,  and  upon  theoompctttMo 
■ettmg,  it  only  reqnirea  ditting  up  one dde  to  releMeue 
originaU  XTponbehigreleaaed,  the  mould  epringieloMiy 
together  agun  at  the  cat  part,  and  ic  then  ready  fornsa 
thne  dispensing  with  the  eomewhat  tedious  proeeii  of 
"  piece-moulding  "-i.e.,  moulding  in  plaata  with  • 
anmber  of  smaU  eepazate  pieces,  sMordingly  m  the 
object  to  be  moulded  is  more  or  leea  uloeseat.  I  ahonu 
aim  be  glad  to  learn  if  there  is  any  good  proceM  tor 
tiawiftijnff  pUster  modds,  aa  I  find  them  very  apt  toflup 
and  hreaE  after  udng  a  diort  time.  I  have  tried  idzing 
the  plaster  with  dum-water,  but  with  no  better  eff6«. 
Alio,  what  is  the  compodtion  used  by  image  TeBdoa  to 
produce  the  wax-like  glase  on  their  wares  t~£  J.  W . 

C76878.]-PiaBOforte  Tunlng.-In  the  **J'Jf^ 
fot  May  16, 1891,  Mr.  Bottone  (T«B6JrivM  a  mort  pnj- 
tied  leason  on  tuning  a  piano,  for  ^hich  I  think  iuBt 
andif  it  ia  not  troubling  him  too  much,  may  I  ask  him 
two  more  questions!  1.  Where  am  I  to  put  thesudiw 
stop  the  right>hand  wire  of  a  biohord !  A  tnchoro,  i 
supnoee  it  is  stuck  between  two  of  the  stringa.  leavaff 
one  open.  I  have  tried  putting  it  between  the  hjuniaarj; 
bat  then  the  hsBunerwUl  not  work.  P«hapa  ttisddas 
by  shifting  the  aetion  with  the  sott  pedaL  Tm  yon 
Will  understand  what  I  mean.  S.  What  ia  th«  discrmoe 
between  a  check- action  piano  and  any  other!  asltsosBW 
it  is  not  a  new  invention.  I  came  scroos  one  !»•*  ^J 
with  a  dieck  action  over  forty  yeara  of  age,  by  A  ChaiMS 
Oadby.— a  G. 

r76S74.]-Sonderl]iff  Iron  Hot  by  jpaotrldtT- 
-1  wish  to  heat  a  piece  of  iron,  Sin.  kmg,  lin.  square.  IJ 

elactridty  to  very  near  red  hot.  Could  any  of  '*  <"2U 
give  ma  the  nae  of  a  battery  for  doiiigeame!  Iw" 
the  battery  aa  small  aa  it  poadbly  could  be,  not  to  JH9 
hot,  but  to  make  red  hot  in  an  instant,  and  thai  eooi 
down  aaain.  Fleaae  give  sise  ia  inches,  and  prioe  tar 
samc—lLM. 

[7ea75.]-Pr6Bh  Water  from  Sea  WsLtexv-IgJ 
under  the  impresaion  that  the  only  way  of  oDtannv 
freshwater  for  dr^tUng  purpoaea  ftom  aeawataSisjy 
boiling  the  aw  water  and  oonoenainfr  ita  ateam-ue.,,07 


ienaing  n 
oistuiation;  ova  a  znona  iwiis  me  be  """»■/".  "i~ij' 
obtained  without  boiling  by  addins  a  little  Oondy*B  flm 
or  a  very_emall  quantity  of  auTphuric  add,  or  ojaw 
means.  Will  anyone  who  knows  ibndly  aet  us  ngM  i" 
Xkas  SoiaaoB. 

r76«76.]-lCa*hematioal  InBtrumenta.-;J^Jj; 
under  the  impreaaion  that  the  only  way  to  oonsr  Jt«>^ 
apird  known  aa  the  Ionic  volute  ia  that  usoall!  « |i*<J2 
textbooka  on  pracUcd  geometry- vis.,  by  the  -migj  |J 
making  quaiter  cirdea  from  varioua  «a^«.tl, '»S?-i: 
order,  aet  oif  in  a  square  contained  in  a  or  l^t^^ 
eye  of  the  volute;  but  my  friend  thinka  h<  ^  hy  "JJ^ 
kind  of  instrument  that  will  eonatnict  th^Koa^  ^B^^'il 
tnm  a  aingle  centre.  Will  anyone  who  h^  o^tab^^ 
atroment  kindly  aay  if  it  does  eo !— Xa^s  ,  j^sas^ 

r76«rr.]-BlTiaWnir.-My  son.  •?«««. %«^i«»il^ 

of  age,  haa  had  a  peeuBar  habit  of  bluahge  m.  Kot  ^ 
ia  company,  but  when  then  is  no  ooead|g  ^i^iS»t^^^ 
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tf  blood  to  the  faoetokesplMe.  This  ia  often  the  eaaie 
B'f^f'^^c'F^BM  to  hifl  paz«nta.  Two  phytieiani  luiye 
bNoted  him  for  dynepiU,  bat  they  hare  done  no  good. 
QpaM  mar  laadieJ  noder  adyiae  me  what  to  dot- 
ECjooo. 


[fesia]- 

ilUidMdti 


ohAnloAl   Kotion.— A  is  a  wheel 

to  thm  end  of  a  ehaft*  B  lea  xod  working  up  and 

Bown  in  a  dot.     Could  any  xeader  tell  me  by  what  ahape 
H  ooocBtxio  flaBod  to  A  the  xod  B  would  be  poshed  down 


tioBfear 


for  %  qoaiter  zerolntion,  xemain  in.  that  mI- 
"  «v  qoaiter,  riae  about  Sin.  dnziav  the  thM 
leHuJa  ao  for  the  laat  qoarttt  retolntieaa 
or  if  SB  eoooatiie  ia  not  admlaaflnle,  an/  other  miwhantain 
that  will  aoooinpUah  the  pupoae  requoed  I-^aaoa. 

{t8S79.1— Tlie  Xther.—WflleoReapondeBtaobUnby 
itatiBS  wkat  la  the  moat  ganetallir  aec^pted  theory  <S  the 
etherf  Althoogh  reoently  the  anbjeet  of  an  mtereating 
nmiiiipiinJfWfo  in  **Omnh"  thia  part  of  the  m^ter 
iMolTod  little  nttaatloB,  the prinaipaleireet  of  the  diaeii»- 
aioK  befaff  tho  damoUtlea  of  more  or  leaa  f aneif  ol  theoriea. 
IbeUeve  aanDr  readen  who.  Uke.myaelf,  oarefolly  fol- 
lowed the  dleenaaion,  woold  be  graterol  for  inf onnatloa 
OB  thia  poiat.— A.  w.  B. 

[WBO.] — ^TaiUntMi  Dirnamo.— To  ICa.  Borrosv.— 
I  wlah  to  make  a  email  dynamo  of  the  abote  type  to  light 
two  l«e.p.  laaapa,  or  one  l<e.p.  lamp.  Yoa  mwht  aay  if 
thefoUowlB^  cumenaionB  will  anit :  Ooirea  Sin.  higliL  lin. 
poles  Sin.  high,  Sin.  aeiiare,  with  tonnei  for 
lilii.  diameter,  Sin.  long.  The  baae  of  the 
arfoe  aa  the  yoke,  ao  that  the  aimatnre  ia  abore 
tfaamagiiata.  Ileaae  n?e  amoont  and  gaoge  of  wire  for 
magweii,  and  aaj  what  ia  the  beat  kind  of  armature,  and 
the  amonat  sad  gauge  of  win  for  it,  and  how  oeoneeted 
and  eulpiit  t  If  I  make  the  oorea  of  aoft  wrought  iroa, 
aaithepoleaaad  baae  of  ordiaary  eaat  iron  annealed, 
woold  it  do,  or  must  I  get  eaat  malleable  iron  for  tike 
whole  maohlne  T  Ton  might  giye  djameter  of  oommit- 
tator  and  leBgth.-B^  TiTPlddey. 

(70S8I.1— BoMBlms  Dynamo  with  Zdaht  Load, 
—will  Ifr.  Bottone  or  eome  other  eoirenoadeat  teU  sm 
^  beat  way  to  sua  a  dyname  (96  Tolta)  inth  two  or  three 
oghta without  oadnevaikiagt  At  praaenti  oannot  run 
Um  than  go ;  full  load  46.— Wowra. 


[TWBi.]  —  Blootro-  platinr.— Will 
klnSly  gi^e  me  the  beet  aonroe  ox  information  aa  to  aolu- 
tiooa,  Toltage,  He.,  and  say  if  I  ean  do  anything  with  a 
W^volt  dynaaaa  by  running  the  aame  doiiiy  to  get  the 
ToltBge  required ;  only  amau  work  required  1— Wokth. 


[70 


[7(088.}— 8«»  Sntur  of  OkroBOBOtor.— It  haa 
^Eelyoeauned  to  me  that  a  aouree  of  error  in  marine 
•Meiomatem  muat  be  aooght  for  in  the  vaiiatiou  of  the 
form  of  BUTltj,  eonaequent  upon  a  change  of  latitade. 
ft  IB  wdl  Kttowa  that  a  pendulum  beating  aeoooda  in  the 
btttudeof  London  will  not  beat  aeeanda  if  taken  to  the 
fyator,  aa  the  f oroe  of  grayity  la  then  leaa.  Therefereu 
uom  the  aame  oaoae,  the  balanee  of  a  ohronometer  will 
<QfB  iu  weirikt  aa  the  inatmmeat  anMroadiea  the  Equator. 
Jibile  the  neoe  of  tiie  igaing  readme  the  aame.  I  ahoula 
M  glad  to  hear  whatooaae  of  your  eotteapoadentahave  to 
my  «||  ^^  aaatter.  and  ahoold  alae  like  to  know  what 
("■eieBoa  of  Taziaaon  haa  been  obaerred  ia  aeme  of  the 
beat  chrtmometant  after  a  voyage  acrom  the  Equator.— 
HoaoLOOjar. 

Ttaii.]  —  SkatOfl.— Will    any    practical    meehaaio 

"  e  by  letting  me  know  the  beat  and  nropcr  way  to 

akate  ateela  by  hand— if  emery-wheel  or  gilt  atone 


arc  preferred,  and  if  to  hold  ateela  lengthwaya  or 

the  itoae  to  grind  both  plain  aiid  hollow  edgeal   An 

eaily>nawer  will  oblige.— W.  H. 

[rCMS.]— Lantern  Tank.~I  have  made  aome  email 
taaka  f or  oheaaieal  ezperiaaenta  with  the  lantern.  The 
ffhrn  ddea  are  let  into  grooved  pieoea  of  wood.  wUeh 
lona  the  bottom  and  enda.  What  lund  of  oorenng  will 
sake  the  wood  watar  and  acid  proof,  and  withatand  the 
heat  of  tbe  laatera !  Will  ahellae  or  marine  glue  be  of 
•ay  nM  T— Orncs. 

[76188.1— Bngrawlnff  Toola.— Will  aome  reader  tell 
ma  the  way  to  uae  engraving  toola  for  engraving  biaaa 
Md  copper  T— P.  B.  8. 

[76287.] — Bronzingr*— Will  any  rmder  inform  me  aa 
to  the  method  of  obtain!  ag  the  dark  green  bronze  ao  often 
met  with  on  braaa  andgunmetal  optical  and  other  inatru- 
laeata  I— FaiiRCK. 


}.l— EalarfflnflT  PhotOffraphn.— Could  aay 
one  Rive  me  a  few  hinta  aa  to  the  oonatroetion  of  dishea 
imtable  for  developing  large  printa  in,  porcelain  diahea 
D^ngtoo  expensive!  Alao,  I  wiah  to  know  are  the  dia- 
pDruiDB  oaed  in  tike  leoa  when  enlarging  from  a  nega- 
"Ve  I  ~*  A.  B. 

[76S8B.]~Teilepllone.— Would  Mr.  Bottone  or  one 
f^.  ^  readen  ^mdly  tell  me  whether  I  can  improve  my 
telephone,  which  ia  composed  of  two  **Bell'*  reeeiveta, 
oTpoMinffaam^ll  battery  in  the  dnmit!  O^e  diatanoe 
7^*^  the  receivers  ia  very  short,  and  yet  the  voioea  are 
*f7  low,  althooffh  distinct.  And  whether  the  micro- 
pnooe  deacribed  &  Mr.  Bottone*a  book  can  be  used  aa  a  I 


tranamitter  inatead  of  another  "Bell"  reodver.— S.  C. 
Laa-nim. 

[7819X1  —  GMwanomoter  KTattp2i6r.--I  am 
making  a  galvanometer  multiplier.  Will  Mr.  Bottone 
kindly  advise  aa  to  the  ooilT  I  have  aome  very  good  ailk- 
covered  No.  80  wire.  The  frame  oa  which  thb  ia  to  be 
wound  ia  Sin.  wide,  inaide  meaanrement,  and  Sin.  long. 
Thia  fnune  will  require  40  tuma  of  the  wire.  To  fllllt 
from  aide  to  aide»  how  many  laycn  ought  I  to  put  oa  thia 
frame  to  form  the  coil  1  I  intend  to  uae  the  inatmmeat, 
when  completed,  chiefly  for  eacperimente  with  the  thermo- 
pile, wherel  believe  a  great  leagthof  wire  ia  not  required. 


that  the  needlee  ahould  be  of  exactly  equal  moment; 
othera  aeem  to  imply  timt  thia  ia  not  attainable  or  abao- 
lutelyncoaeaarr;  aou,  Iwiahtomakethemaanearlr  aoaa 
poaaude.  ffliau  I  aneeeed  in  doing  ao  by  the  foUowiaff 
method  T— If  I  take  a  fine  ateel  wire  knitting-needle,  and 
eu^  oif  a  portion  the  length  of  both  intended  needlee,  then 
file  a  notdi  in  the  oentre,  after  which,  if  I  magnetise  the 
entire  length  by  an  eleetro-anagnet,  and  then  break  the 
piece  of  wire  in  two  at  the  notch,  wEQ  not  eaeh  half  have 
eaaotly  tiM  aasie  maguatie  moment;  or  ia  there  any 
better  method  t—No  8io. 

t7888Ll— On7X.-Oan  a«y  reader  give  me  a  proeeas 
for  etihtag  oa  onyx  atoae  with  aoM,  or  what  kind  of  aold 
ahould  I  uae  for  catting  or  eating  a  deaign  oa  aa  onyx 
daht  I  fully  undentaad  tiie  prooem  of  ennavingon 
glam  or  matala,  but  dont  know  now  to  prooeea  on  onyx. 
«-OvTx  SaoxAVxa. 

[78888.]— Bleotrioal  Bsaainjg.— Would  aay  reader 
kdndhr  aaawer  the  following  t-I  have  a  lot  of  platee  of 
iroa  (wroBght),  tfae  4ft.  by  8ia.  bv  14  gauae,  reqntaing 
tohavobraaed  to  one  of  the  auruoea  aaheetof  biaaa. 
aamedimenaiona,  except  that  the  braea  ia  only  about  half 
the  thiekneee  of  the  iron.  Z  have  thought  that  by 
fherougfaly  "Vrn'^ff  the  aurf aoea  to  be  braied  together, 
well  aprinkling  the  iron  with  hard  eolder,  and  niacing  the 
braaa  plate  in  poeition.  ttat  the  heat  required  to  f uae 
eouldbe  fumiahed  by  Meatrldfty.  Oan  thia  oa  done,  and 
if  ao,  how  T— PuzzLXD. 

{78898.1 -Whoatgtone  Brldaro<— To  Mi.  Bonoxx. 
— lamaSonttomake  a  Wheatatone  bridge  aa  deeeribed 
in  your  **  Bleotrical  Inatrument  Maldng";  but  inatead 
of  aSftacale,  Iwiahtohaveitlmdtreiong.  Would  you 
kindly  tell  me  ihe  lengtii  of  the  arma  of  A  ▲  and  lenrai 
of  atcip  BT   Alao  how  broad  oogfat  they  to  be,  and  what 


I' 


thiekBemt  Would  you  alao  tell  me  what  B.W.G.  the 
Oerman-eilver  wire  muat  be.  and  where  I  could  get  it 
already  out  to  the  right  length,  and  about  what  it  wou:d 
ooett— Bxioox, 

[78994.1 —^anioU'o  (Ghravity  Batterr  fto 
Blootrio  Oloohu—Acoept  my  thanka,  Mr.  Bottone, 
for  anawer  to  eleotrie  olook.  Bhoold  like  to  knew  now, 
pleaae,  if  I  am  correct  in  the  way  I  made  a  email  one 
(nota  two-gallon  aiae),  aa  foUowa:  The  jar  ia  d^in.  by 
8iia. ;  have  put  a  ro«md  piece  of  eopper  at  bottom.  Sin. 
diameter,  and  piled  up  with  aulphate  of  eopper  about 
Sin.  I  then  flUed  looeely  round  with  ooarae  aawduat  tQl 
near  Um  oi  Jar.  I  then  put  on  top  of  thia  the  round 
deoeef  alno  (tnaulated  wiree  attaened  to  both  metala), 
tiiea  covered  aU  round  with  aawduat,  and,  laally, 
aatnrated  the  aawduat  with  water,  which  took  three  quart 
bottlea.  In  twelve  hoora  or  more  it  only  ahifted  the  gal- 
vaaoaaeter  hand  to  80  (Blakey,  Bmmott.  and  Go.,  Halifax, 
maker  of  the  galvo.)  Ooold  vou  let  me  know  if  I  am 
ooneot  ia  making  the  gravity  battery  t— Euoraxo  Clock. 

[7888S.]— Oork  Fzamea.— Kindly  inform  me  how  to 
make  cork  picture  fraaaaa  in  variooa  deaigna  1— Jobx 


[78898.]-ProIapaa  Ani.  -WiU  "Boa."  or  other 
qualifled  eoneapondent  Undly  aoggest  traittmeat  of 
above oeaapla^t.  aad  aay  if  there  ia  any  mechanical  aup- 
portlhat  would  be  of  uae!  The  queriaf.  ia  otherwiae 
healthy,  though  not  of  a  very  robuat  oonatitutioB,  and 
haaconaultedmedioalmeaat  home  and  abroad  without 
deriving  aay  permanent  beneflt—SozxA. 

[78997.1— OaaoLoatlar  OUss  and  KetaL— Can 
aay  reader  who  haeueed  it.  and  found  it  effective,  give 
the  eompoiition  or  name  of  any  oement,  and  the  manner 
of  uaing  it,  that  will  attach  glaaa  and  metal  firmly 
together,  aa  the  parte  of  a  gaaogene  T—0.  B. 

[7899&]  -BianIplii;to  of  Lime.— Would  any  reader 
inform  aae  if  the  above  ia  a  good  aatiamtio  for  food,  and 
how  it  may  be  prepared  in  email  qoantitiee  T— H.  D. 

[78888.}— Swnaiao.— I  want  to  make  a  dyname  for 
aa  engine  8ia.  oy  8ia.  atroke.  I  can  put  on  any  aiae  of 
driviofhiHieel  that  I  like.  I  want  it  to  light  two  dvo- 
candle  lampa  in  pamlleL  I  want  it  to  beadrumarmar 
tore,  and  aa  small  and  aa  light  aa  poaaible.  What  aiae  of 
armature,  aaagxeta,  polo;^ieoea,  yoke,  aiae,  and  length  of 
wire  en  each  magnet:  sixe,  length,  and  number  of  seo- 
tioaa  of  armature  t  Will  forged  iron  do  for  the  magneta 
aad  puachinga  for  armature  T  What  ampdres  and  voltage 
wiU  Ibe  able  to  get  I— B.  B.  C.  A 

[78808.]— Fern  Oase.— In  my  honae  I  have  a  fern 
case,  and  have  had  it  a  oooalderable  time*  In  it  there  are 
two  lengths  of  ivy.  one  lift,  and  the  other  19ft.  long; 
alao  a  few  fcotna.  Doriag  thia  last  three  moatha  the  leavea 
of  the  former  have  been  dropping,  until  now  there  ia 
about  aft.  in  all,  and  not  a  aingte  leaf.  The  ferns  Uke- 
wiae  have  showed  marked  aigna  of  decav  by  their  droop- 
ing  aad  dying  away.  I  thought  poaatbly  there  mlcht  bo 
grubs  on  the  plaata ;  but  on  examining  them,  I  failed  to 
diaoover  any ;  then  the  mould  waa  turned  up,  but  there 
were  none  there.  Perhapa  aeme  of  our  readen  will  be 
kind  enough  f'*  ■n«mi«  »«  ^th  the  infotmation  that  may 
lead  to  the  ^  vf  caae.— Bxao. 

[78301.]-  \y.— Would  aome  reader 


kindly  give  the  namee,  prioea,  aad  puUiahera  of  aone  oi 
the  more  recent  worka  on  the  above  aubjeot  t— Exxo. 

[78809.1— Blootrloal.—I  ahould  be  glad  to  know  the 
wfiith  and  length  of  a  piece  of  sdeniam  required  to  con- 
nect two  'eleeme  wiree,  ao  aa  to  allow  the  current  to  paao 
ia  the  li|^  but  not  in  the  dark.— B. 

[78808.]— BlaotrloaL— Will  aomeone  pleaae  give  aiseo 
and  quaatitiee  of  wirea  for  field,  armature,  anmgraauae 
ring,  and  diameter  of  eore  for  ring  for  5>-volt  ahuat 
lighting  dynamo  f — BxransiAaT. 

[76804.1  —  Oarbonaoeona  Ooment.— Will  Mr. 
Bottone  xindly  ^ve  receipt  of  oarbeoaeeoua  cement 
mentieaed  by  him  in  anawer  to  query  76118  T— Ou>  Bub< 


[76806k]— Dsmamo.— Have  made  a  Manch eater  type 
dynamo  with  Qtaaatmo  ring  4|ia.  dia.  aad  8ia.  wmia, 
cogged  and  aoUd,  with  twelve  aeetiooa  wound  with  about 
86yardaof  No.  90;  flald-magneta  Um.  dia.  bySiin.  (aU. 
WJ  K  wound  with  80  yarda  No.  18.  Setiee  wound :  Have 
alao  wound  oa  F.M.  Slbb  No.  84,  eonnested  to  bruahea. 
Have  tried  ahifting  bruahea  and  roveraing.engiae,  but  ao 
effect;  apeed  8,000;  except  about  40  eaadlee.  Will  Mr. 
Bottone  or  othen  adviae  f— J.  B. 

[78808.]— Hatuval  Phonomona.— The  other  mora- 
big.  hft  travelling  by  rail  bebweea  Hull  aad  Selby,  I 
nociaed  a  amall  ball  of  aoot  eetUe  oa  the  aide  of  a  largo' 
raindrop,  wfaJoh  atood  oa  the  glaaa  oofeaide  (ho  oarriago 
wiadow,  aad  I  alao  obaerved  it  to  immediately  onmmeaae 
to  eirele  round  the  drop -up  one  aide  and  down  the  other, 
about  half-way  between  the  oentre  and  the  oirouaiferanoe 
of  the  dzoik  Aa  the  tmin  alaokaned  apeed  it  moved  more 
akmly,  aad  wiMa  the  traiaatopped  at  the  atatioa  it  finally 
eeaaed  to  revolTe;  but  oa  the  traia  aiovina  fnm  thio 
afatien  it  agaia  otnamaneed  to  revolve  aa  oef ore,  ia- 
ereaaiug  ita  velocity  aa  the  traia  Increaaed  in  ita  apeed, 
until  a  guat  of  wind  removed  it.  The  train  waa  rumaiag 
nearly  1.  and  W.,  aad  the  baU  of  aoot  revolved  with  the 
aun.  Would  the  rotary  aotloB  be  coafiaed  to  the  baU  of 
toot  diding  roand  the  exterior  of  theraiadrop,  or  would 
itbodaetoaa  extetlor  portioa  of  the  liquid  drap  re- 
Tolviag  on  ita  aaia,  aad  ao  oarryiag  rouad  the  ball  oiaoot 
eaiteaidet  Why  ahoold  the  direet  motion  of  tlae  train 
cauae  the  saiadrop  or  the  aoot-ball  to  revolve !— PnzxLxOb 

£0807.1  —  Gh&itar.— Win  aome  kind  reader  of  the 
M."  give  me  the  neceaaary  instruction  on  guitar- 
making,  what  kind  of  wood  to  uae,  length  of  head,  &c.  !— 

AXATBUB. 

rrsaoai-Typo-Writer  Bibbong.— How  are  typo 
writing  nbbona  dyed  I— Trrxx. 

[78808.1— Vodical  OoiL— I  have  made  a  coil  f^bi. 
between  the  dima ;  core  Sin.  diamecer,  wound  with  three 
layera  Mo.  18  for  primary  iailk-eoven:d  wires  tlb.  No.  84 
f er  aeoaadary,  wwl  immtf^^  with  bank  poet  paper  aad 


paiaMaod;  built  in  every  w^  aocording  to  Mr.  Bottone'a 
matrudkiaaa  in  a  back  volume  of  the  *'^E.M."  I  oannot 
getanyeoneat  from  the  primary.  The  current  lathe 
aacondary  ia  very  powerful  when  the  tube  ia  drawn  out 
about  haif-^my.  would  a  eondenaer  improve  the  primary 
ouxreatt  The  breaker  ia  very  maaaive.  Aay  information 
will  be  thankfully  reeeived.— J.  B. 

[78818l]— Accumnlator.— To  Mx.  Bottoxx.— Ihavo 
the  E.au.  Ld.  +  W.  type,  81  platea,  61  hi  aeriea.  They 
have  been  in  regular  won  for  91  montha,  and  latdy  I 
find  they  become  foUy  charged  before  I  can  get  on  the 
laat  atep  of  the  reelatance.  Is  this  aa  it  ahould  be,  or  io 
there  aomething  wrong  with  them  t  There  ia  a  amall 
amount  of  aediment  at  the  bottom,  aad  I  ilnd  on  two  or 
three  of  the  aino  j^tea  there  are  a  few  aealee. 
reply,  aad  oblige— Bi.xoTaxo. 

[78811.]— Oast-iron  Oaa-bagr. -Should  be  jdad  if 
lyene  who  ia  uriag  one  ooold  givepaitieulara  of  Heaaa. 
[oaaley*a  new  caa&iron  gae-baga  for  their  gaa-«agtaee» 


Qioaaley^ 

eapedally  aa  to  how  tiie  giu  ia  ''drawn  out  when  ooek  io 
ahnt  between  bag  and  engine.— Shcxt. 

[78819.]— Btaam-Pnmp  — I  have  three  douUo» 
actlngateaaKpompB  forcing  water  all  to  the  aame  height, 
about  80ft.  (vertical),  eabh  with  aeparate  oolmaaa  of ^ 
delivery  pipee.  no  aiae  of  water  piatona  are  two  8in. 
and  eaa  4|uk  1.  Will  oae  column  of  large  ptoea  anawer 
the  purpeoa  of  the  three  at  preaent  in  uae  f  9.  What 
diamiitiir  ahould  ooluam  boT  S.  Would  there  be  leaa 
frietion  ia  one  than  three  f  Would  it  require  a  baok- 
premnre  valve  for  each  deUverriato  main!  Aay  further 
auggeatioaa  will  bo  weloomed  by— Watxb. 

[78818.]-Ootawo  Oouplop.  — I  am  thinkta«  of 
having  aa  octave  coupler  to  my  harmonium,  havimr 
plMlj  of  apare  tiaae.  Should  like  to  make  and  fix  ft 
myeoff,  if  aome  cocreapoodent  would  kindly  put  me  in 
the  way  of  it.  A  aketch  would  help  me  a  great  deaL 
Ihe  >t^'«*«**«"—  ia  not  a  large  one,  and  haa  two  falao 
etopa.— MaoKAXXo. 

[78814.]— Ooaponndinar  BCaohinaa.  —  To  Mx. 
Borroxx.- WiUyon  kindly  aay  why  maohinea  amooo^ 
pooaiait  Also  their  cAdency  aa  compared  with 
ahont  »M**^'*^,  whether  they  are  uaed  fbr  arc  or  inean- 
dceoeat  lighting,  or  both,  and  the  pioportioaal  reaiat- 
aaoceofbotheSlat   A  aketch  would  oblige.— Zaxpa. 

[78816.]— Olook.— Will  the  writer  of  the  exoellaat 
araelea  upoa  the  oonebruotion  of  a  chiming  dock  kindly 
give  inatruotiona  for  aettteg  out  a  recoil  escapement,  the 
wheel  having  88  teeth  T-A.  V. 

[78318.]-Flno-Art  Oaatlnar- —  WiU  aome  friend 
give  me  a  few  wrinklea  on  moulding  and  oaatoig  fine-art 
work  in  gold  and  ailver  T  I  waa  ahown  a  few  days  ago  by 
a  jeweller,  aome  very  delicate  castings,  each  aa  leavee. 
Ac,  with  the  veiaa  diowiag,  and  alao  a  copy  of  a  medal 
wmoh  waa  a  perfect  /Ac-nmile  of  the  origiaal.  So 
aaauzed  me  that  they  had  been  cast,  and  not  aaade,  by 
electrotype;  but  he  would  not  tell  me  how  thev  were 
dene,  aaying  it  waa  a  trade  secret.  I  have  xone  through 
eight  vols,  of  back  numbera,  but  cannot  find  anything 
reutixg  to  this  daaa  of  castings.  I  hope  aome  of  our 
trienda  wiU  oblige  by  giving  a  few  hinU  to  one  who 
would  like  to  aucoeed.  I  think  that  I  can  melt  any  metal 
that  will  be  raquiied,  aa  I  am  the  happy  owner  of  a 
Iletdier'a  injector  gas-fomace.  I  may  aay  that  I  ha^e 
fried  to  eaat  them  in  cuttle  flidi ;  but  my  work  waa  not  to 
bamaaro  with  the  oaatinga  ahown  to  me  by  the  ;aboTe 
jowdler.— A  Woiru>-»x  Aar  Oabtxx. 
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|768i7.]-Binff  Armatture.—To  Hk  Bomvm.'-r 
vndentKod,  from  Mine  of  your  letten,  that  the  runninr 
renataaoemariag  armfttttie  of  a  two-pole  motor  ta  a 

aaarter  of  the  total  roiiataaoe  of  wire  need  in  winding 
le  armatve;  then  in  a  four-pole  motor,  where  the  oom- 
mntator  stripe  are  joined  to  the  opposite  stripe,  and  the 
brnahea  eet  at  ri|rht  angles,  ia  the  resistance  tten  one- 
eighth  of  the  total  of  wire  need  T— lCi7i.TiPOLAa. 

t7631&]-Hoiua-Wannlnff.— What  ia  the  beat  and 
moat  eoonomioal  method  of  warming  ten-xoomed  honae 
which  haa  a  good  cellar !— Dskibow.  ' 

[763190 -Kleotrlc  .BeU».-To  Ub.  Borrow.-! 
have  a  building  aa  atonea,  and  I  have  a  email  lift  which 
oonreya  email  gooda  from  one  floor  to  the  other -that  ia 
MX  floors— and  f  wish  to  fix  an  electric  bell  and  pnah  on 
each  floor,  ao  that  it  can  be  nmg  by  a  oo4«  1,  2.  a,  4, 6, 
and  8.  BO  that  they  wiU  know  where  th«  lift  ia  going  to  at 
«aehfloa».  I  want  aU  belhi  to  ring  at  onoe  esoeptbeU  on 
5^  ^P^jy"^  '™*"*  I  *•»•▼•  <»•  o'  y<n»  booln  on 
"  Piraetwdi  Mertrio  BeU  Pitting,"  but  eamiot  aee  any- 

^S*  •'-JS'^r.f^**'^  *"  ■*"*••    ^  ^^^  ^'wiMl  greatly 

OWlge.— W«  xATbOE. 

r7ra«).]-.Tprbine  op  WindxaiU  for  Sleotrio 
lAght.—lM  there  any  perfeetioned  turbine  or  windmill 
atMttl^TdoflityT  WhatanthediiamBioattobegivva 
inordoDrto  have  a  prettjr  good  efficiency!  Can  they  be 
qaed  for  a  amaU  eleetoe  light  instaUwtion  I  lathcvQany 
book  referring  to  them  t—ERomu^ 

[7«3Jt.]-IaoaiidB«o«nt  Qas-^Uffhta.— **  M.H.»8  " 

wpiy  (No.  7fi008)  ia  rery  Interesting,  eapedally  the  wf  er- 
eneetowater*gaa;  but  la  it  possible  eo  to  scent  the  gaa 
ttat  an  escape  could  be  detected  by  the  amell  alone,  as  in 
the  oMe  of  coal-gas  T  If  not,  the  risk  incurred  appears 
to  me  to  outweigh  the  eoonamy  ite  introduction  would 
ininre.  Is  water-gas  more  deadly  than  coal-gas.  rolnme 
f or  Tolmne  {— TasALLAW. 

[7^as.]-TMtiaff  I^tanal  Besifltanoe  of 
Battery •-'^One  method  giyen  in  the  teactbaoha  ja  to  join 
J*S.?^  *»  ?PIP*»?«n,  "0  that  they  give  aoanirent.  How 
isthisdoDBt  I  join  the  two  linee  together,  but  And  that 
there  is  still  a  onrreat ;  alao  if  I  join  lines  to  earboa  of 
both  oella,  so  aa  to  complete  the  oirenit.— W>  H. 

[70!n3.7-Befftaator8~W6l8rlit8.-Wmaayieader 
favour  me  by  auting  what  is  the  usual  weight  of  drivinjr 
weight  of  pendulum  bob,  and  diameter  of  drlTing  barrel 
^  r^^tors,  with  trains,  as  described  in  Brittain's 
Handbook  T-  O.  C.  6.  H. 

the  magnifving  power  of  microsoopes,  and  also  mention 
if  the  length  of  the  tobe  materiaUy  affeets  the  power  T 
An  example  in  figures  would  be  esteemed.— LtrcxoA. 

C7633&]-8odltim  Amalffam.  —  PotaMiiua.  — 
CalenatUa.— What  is  the  proportion  of  NaiHg  In  this 
amalgam?  Ia  it  influenced  by  the  atmosphent  To 
what  use  in  the  arte  and  aoienoes  haa  it  been  ap^ed  t 
How  is  it  that  whfle  potaasie  sulphide  or  solplwte  an 
poiamoitt  (more  or  leas),  and  that  pataaiio  oyanide 
ts  a  deadly  poison,  yet  that  potaasie  sulpho^anlde 
ia  Mffeetfy  Inert  aa  to  poAsonoaa,  and  thereTorw, 
medicinal,  action  on  animal  ufe  T  la  there  a  potassium 
hydrargyrum  amalgam  I  Foaaibly  the  reeent  admirable 
articles  on  botany  from  the  pen  of  Dr.  Aveling,  may 
nave  led  to  (more  or  lees)  study  by  some  of  **  ours.*' 
as  to  the  uses,  properties,  &c.,  of  British  plants  and 
flowers,  especuilly  their  actions,  medicinal  or  toxic,  on 
mankind  and  on  animal  life,  herbivorous  and  carnivorous. 
Oan  any  one  give  information  oonoeming  the  genus  or 
apeoiea  of  which  Calendula  ia  one  of,  and  their  aeUona 
medicinal  in  olden  and  modem  timee  i— PhotoiS,  orruDd 

■21  PLUa  FBOTOa. 

L76a2flLl-To  MCr.  Bottoae.-I  have  a  battery  of  6J 
18J  ampdce  hour  accumulator  oella.  Uy  trouble  with 
<Aem  IS  this ;  I  cannot  get  tbe  ag.  of  the  add  any  higher 
than  about  1176  to  118  >,  instead  of  1,300  asil  should 
wish.  In  the  second  place,  they  will  not  show  the  2  volts 
eaoh.  The  s.ff.  of  the  aeid  when  first  pat  ia  was  l.iao. 
and  I  charged  them  until  they  bubbledup nicely  befote 
putting  on  any  lights:  but  although  they  babbled  up  so 
lucely,  the  s.g.  waa  no  higher  than  above  stated,  and  then 
they  wonld  not  show  a  volts  each.  I  may  aay  th^  had 
something  like  86  hours'  charging  before  beii«  oaed  to 
light  the  lampa.  I  may  aay  that  in  flrst  oh«rging  them  I 
imfortanatelyc^ar|ed  them  the  wrong  way ;  that  ia,  pot 
the-f  pole  of  the  dynamo  to  the  ~  pole  of  aoenmaiator 
for  about  an  hour,  but  altered  it  aa  soon  aa  I  noticed  it. 
Would  thia  account  for  them  not  working  properly? 
Would  it  be  of  any  advantage  to  put  aorae  strong  add  in 
?1*S  .![?**  *t®y  »"  bubbling  to  bring  up  flie  a.g.  ? 
I  ahould  like  to  know  how  many  lamps  a  battery  of  &{s 
oise  should  light,  and  for  how  long  ?  Until  now  I  flattered 
myself  on  knowing  a  good  deal  about  accumulators ;  but 
I  am  thoroughly  beaten  this  time.— BiroritK  Dbivks. 

[76327.1 -Electrioal.-I  am  looking  after  a  small 
gectncal  plant.  I  h«ve  an  alternator  giving  1,000  volti 
high  tennon,  which  is  transformed  to  low  tendon  of  fiO 
volte.  I  have  one  particular  tranHfonner  which  is  rather 
ovorloaded,  and  I  wi»h  to  connect  up  another  transformer 
to  it ;  but  before  I  do  so,  I  wish  to  know  if  both  of  the 
transformeri  are  wound  the  same  way.  for  if  I  should 
oonneot  tha  two  togetlier,  and  the  ooOa  of  one  of  them  be 
wound  hi  a  ri^ht-hand  direotioa.  and  the  other  ia  a 
lef  t4umd  direotion,  one  or  the  other,  or  both  of  them 
would  be  burnt  up.  Now  I  want  to  know  how  I  am  to 
find  this  out,  and  after  I  have  got  them  connected 
together  rightly,  I  want  to  test  the  voltage  of  them 
aeparately  whilat  working  by  meana  of  a  Gaidew'a  volt- 
meter, without  interfering  with  tbe  lighta.  I  have 
plenty  of  awitchea,  &c  X.  B.— Both  transformecs  are  of 
1,000  volts  high  tension,  and  60  volts  low  tension.  A  rough 
sketch  will  very  much  Oblige.  I  also  want  to  put 
ammeter  in  drooit.  Heoondly,  will  you  kindly  let  me 
know  how  many  ampdrea  a  certain  gauge  fuse  wire  will 
take  from  No.  16  to  No.  M,  and  what  is  die  diiferanoe 
between  the  lead  and  tin  fuse  wire  ?— B.  J.  H.  H. 


CHESS. 

•  s< 

All  QoumunioatiQns  for  this  eolunm  to  be  sent  to  the 
Ciutaa  EoiToa,  at  the  office,  d89,  Strand. 

FBOBLEH  HOCLXXXrs: -By  A.  0.  Fkllows. 

Blmek, 


Wk»i.  po  +  5. 

White  to  play  and  mate  ia  two  movok 

8oumo«  TO  1287. 

WhiU.  Blaek. 

1.  Kt-Kt  4.  1.  Anything. 

S.  Q,  B,  or  Kt  mates. 

NOnoXB  TO  00BBESIX)NDBS1B. 

OOBUOT  aolvtiona  to  1887  by  T.  Gueat,  F.  H.  Ooaat, 
A.  C.  Hurley, W.  T.  Hurley,  A.  G.  Fellows  (many  aouaree 
doubly  goaided,  but  problem  ia  good),  and  F.  Blade:  to 
1S86  by  W.  T.  Hnrley  (two  duala;  latherdiflloult;  an 
apparent  aolutton  1.  Q-Q 8  ia  flnely  met  by  B-B  8),  E.  W. 
Houghton  (two  duala  {  a  good  problem ;  the  matea  with 
the  Kt  are  yerj  pretty),  F.  H.  Gueat  (two  duals),  T.  Gueat 
(two  duala— not  three),  and  J.  Kiatruek  (two  duala). 

SaaTHWioic,  W,  T.  Pibbob,  avo  W.  T.  HtrKLST.— 

Problems  reodved  with  thanks. 

F.  H.  GuKST.— The  dual  continuations  are  enough  to 
give  in  three-movers. 

A.  C  HiraLBT  axd  A.  G.  Fbllows.— Your  attempt  at 
1886  will  not  do.  '^ 


A.  G.  Fbllows.— Thanks  for  problems, 
too  easy,  though  neat. 


W-g    B-K 


IS 


Ah  ocean  pier,  4,000ft.  lon^r,  la  being  oonatnicted 
at  Puerto  Columbia,  in  South  America.  It  will  be 
entirely  of  iron  and  steel,  and  from  nz  to  ten 
Teasels  can  be  aooommodated  at  oAOOt 


CHAKaiS   FOS   ADyxaTI3IN0. 

Thirty  Word!  t    •' 

BverrAadiUoaal  Bight  Word ..    •   • 

FraatPluf  AdrtrtlMOMBta  Flr«  BhllUan  for  tha  «rrt  40  wordfc 
aRarwftrda  M.  per  Ilftc.  Puraipraph  AartrtiMmeoto  Oa«  SfaUliBir  Mr 
IiB«.  No  Front  Pag*  or  Paracrftph  AdvirliMacat  isBntsd  for  1«m 
thu  FtT«  ShilUoirs.  Reduced  imrm*  for  MriMof  mor*  Uiab  aU 
aMrtiou  bmj  be  Me«rt«iaad  on  »pp!iefttioB  to  the  Publisher. 

ADVERTISEMBNTS  in  KZGBANGB  COLUMN— for 

Twenty- four  Wordt  03* 

ForeveryeuccecdinXEiirht  Words  ..OS 

ADTERTISEUeNTS  ia  the  SIXPENNY  BALK  COLUMN. 

m«te#B  Words  0    e 

For  every  sttcccfdiBg  Eight  Words      ..       ..        ..OS 

\*  rt  must  b«  borne  ia  miad  that  no  DispUyed  AdvertieemeBtseaa 
SDl>rMriath«  "Nixpeuy  SiUc  Column."  All  AdrertisomeaU  most 
bf  nrrpaid ;  an  reduction  is  mftde  oa  reT>«ated  inaertlotis,  and  la  »••« 
whrr*  the  ftn«r>aats«at  eieccdt  One  ShiUing.  the  Publisher  would  be 
gratrful  if  a  P.O.O.  eould  be  seat,  aad  aot  stamps.  Sumps,  however 
(preferably  halfnenay  stamps),  may  be  seat  where  it  la  lacOBTeaient 
to  obiidn  P.O.O.'e. 

The  addreee  is  iaeladed  as  part  of  the  AdTertisemeat.  aad  eharged 
for.  ■ 

AdvertieemeBts  mnal  reach  tbe  ORoe  by  1  p.m.  oa  Wedaeedar  to 
nsnre  iasertioa  ia  tbe  fol}owiii«  Friday's  number. 

TBRDIS    OF    SUBSC&IPTIOS. 

PAYABLE    IN    ADVANCE. 

6e.  Sd.  for  ffia Months  and  lis.  for  Twelve  Months,  poet  free  to  aa* 
part  of  the  United  Kingdom.  For  the  United  States,  ISs.,  or  3dof. 
r^  *I?"v'.*L'/f°"  or  Belgiuto,  »»•.,  or  I6f.  flOc.  ;  to  India  (rii 
Bnndisi),  16e.  9d.  j  to  New  Xeal«nd.  the  Cape,  the  Watt  ladiee. 
Canada,  Nova  Scotia,  Nat*!,  or  aay  oc  the  AustratiaB  Coloaiee,  ISe. 

The  remittance  should  be  made  by  Post  OfRee  Order.  Baek  num- 
bers cannot  he  sent  out  of  the  United  Riatpdom  by  the  ordinary 
aewvpapsr  post,  bat  muet  be  remitted  for  at  the  rate  of  Sd.  oaoh  U 
cover  extra  postage. 

Mesfrs.  JA.KBS  W.  QvMBK  and  Co-  of  tM,  Cheetnai-etnet,  Fhila- 
delphia,  are  authorised  to  receive  eubscriptions  fbr  the  United  Statee 
for  the  ENGLISH  MECHANIC,  at  the  i-ate  of  Sdols.  tScnrold,  or 
Thineen  Shillinge  per  annum,  poet  free.  Thecopiee  will  be  1b^rd«d 
direct  by  mail  from  the  publishing  ofllr*  In  London.  All  anbeerip 
tiene  wUl  commence  with  the  number  first  issued  after  the  receipt  of 
the  subscription.  If  bacti  numbers  are  required  to  complete  volumes, 
ther  must  be  paid  fbr  at  the  rau  of  Sd.  each  copv,  to  cover  extra 
poetage. 

^^'rT.^^n^f.^^^*A^*^iT«**^^''  XXXIX,    XL.,  XLII., 
?,¥"^?rA^l..*^T'   ,X1^'-.      XLVIil,     xilX.,   'l.,  LI. 
Lll.,  and  LIU.,  bound  m  eloth,  7s.  each.    Post  free,  7e.  M. 

All  the  other  bound  volnmee  are  oat  of  print  Subscribers  would 
do  well  to  order  volumes  as  aooo  as  possible  Ifter  the  coaelneion  of 
each  half-yearly  volume  in  February  and  August,  as  oaly  a  Umited 
auraber  are  bound  up.  and  these  soon  run  out  of  print.  Most  of  our 
back  numbers  eaa  be  had  eiagly,  price  M.  each,  through  aar  baok- 
seller  or  aewaageat,  or  S|d.  each,  pwt  free  from  the  oSee  lesoeat 
index  avmbera,  which  are  3d.  eaeh,  or  poet  free,  S|d.) 

-.'*4f?*  if  ^•*:  ^h^\»  "^  ^  Bubsequeat  vole.,  M.  ea«b,  M  poit 
frcea^d.    Cases  for  binding   Is.  Id.  each 


ABBWBBS  TO  COBBS8POIBEI18. 

♦  es 

%•  Att  ttommmitaihiu  AmU  U  mUhwnti  fc  i>t 

4<M<  HvouBH  Haoiujrxo,  881.  Sinmd,  W.O, 

EnriB  TO  ooBBaBPONDnni. 

1.  Write  on  onesido  of  thepq^only^aadyBUmto 
forillnstzationBonsepaxate^eoesof  papsr.  1  PutfiS 
to  qtiaries,  and  when  anawonng  onerios,  pot  tboBsabai 
aa  well  ea  the  titles  of  the  qnsiies  to  which  the  inlhi 
refer.  8.  Noeha]!«ieBiadeforiaBertittgl8tten,ffQajm 
or  xepliea  4.  Letters  or  qoeries  asking  for  sd&sasial 
maanf aotorsn  or  eoResnoodents,  or  inien  tools  wolha 
aitieles  oaa  be  pnrohaseo,  or  replies  giving  sneh  ialBM. 
tion,  eannot  be  inserted  eaceept  as  adTertJsengrts.  iBa 

aoestion  saking  for  edooational  or  eoientifle  hifaeuiios 
lanswtned  throngh  the  post.  6.  Letten  sattosK» 
spoodents,  nnder  oorer  to  theBditar,  are  not  fonsriii 
end  the  aamea  of  eoryespuudaBtB  are  not  gtrtalB^ 
qnireie. 

V  AttentloBis  eepedallj  draws  to  hlMNal  fhi 
moe  devoted  to  lottos,  qnexiso,  and  renliei  is  neut  !■ 
the  general  good,  and  it  ia  not  fair  to  oeospf  ilitt 
enesttoDs  sneh  as  axe  indioated  abom,  whieh  ars  oeb  tf 
fbdiridnal  interest,  and  whid^  if  oot  adTsrfcisBnsatih 
themselYes,  lead  to  replies  whioh  ara.    The  **^' 


iaingM 


BaleOolnmn"  offete  a  ohei^)  sseaaa  of  oblsia&BfMl 
inf onnatloa,  and  we  tmst  oar  leaden  will  afiillhn' 
eelTesofit. 

HiefoUowlttg  are  the  initials,  Ike.,  of  leltentohsitf^ 
to  Wednesdaj  evening,  January  18,  aad  vasokesw^ 
lodged  elsewhere:— 

Cavblboi>.~W.  R.  8.  Xonek.— Annatnre.— A  O.B.- 
V.  B.  K.>F.  8.  A.-Z.  Y.  X.-A.  Oadd.^P.  P^m. 
— Jas.  T.  Oowing.— Stodent-B.  H.  Daleu^-B.  J.  W.  B. 
— H.LC.E^  Bath.— A  FeUowof  the  Boyal  AatoMiusil 
Booiety.- Villa.— Fattlistaao.~J.  H.— J.  B.  Biowb,  fn. 
—Dr.  ATetiag. 

EzpBanntKTs  nr  Blcotbostatics.— O.  J.  B.  {Haa 
send  another  dxawing  of  Fig,  1  for  the  fiiet  leirer.)- 
Tiv  Tagk.  (If  7oti  hare  no  agreement,  and  year  leeair 
has  taken  oat  the  patent,  we  fear  he  has  yea  pnto 
mnehathismcroj.  Yon  had  bettor  aee  a  lawyvTM 
in  patent  matters  without  delays  aad  alaoe  all  the  fsBh 
In  his  hands.  )'^Jkm,  (We  are  af mf d  thsy  are  svindlai. 
They  have  ohanged  their  style  aad  adAees  lepesMOf 
lately,  and  eaoh  time  we  have  had  eomplsints  skofl 
them.}— Fm.  C.  (The  telephoae  for  mine  woiial 
ahould  be  iltted  np  by  those  who  understand  it  aad  eiU 
be  responsible  for  it;  but  fou  will  find  detsjls  ia  beck 
volumes.  He  would  be  able  to  ooiule  tbe  ^tf»phft»y  ga 
the  line  wires  by  meeas  of  binding  sorsws.)-Su«- 
MoBiCAL.  (Answered  laat  week.  To  do  vsmjuof 
effectively,  learn  the  ohords.  No  boek  on  such  a  ibIh 
ject,  except  the  regular  textbooks  oa  Harmony.) -A 
iiBADBa  AXD  SruDBirr. '  (Net  that  we  are  aware  of.)- 
Aqua.  (See  Hints  above.  Any  dealer  in  soehioMi 
oan  supply  the  coil  required.}— J.  HaassaT  Clau. 
(We  gave  all  the  information  we  had.  Tht  sddna,  ii 
wanted,  most  be  advertised  far  in  the  naual  WSJ.  fta 
doubtful  if  there  are  aaj  '*agsnte."j-H.  B.  T.  8. 
(Bee  previous  answer.  We  gave  aU  the  infoniutioo 
available.)-TiLaeoepa.  (Get  Froelei'a  **  Hatf-Hom 
with  the  Telesoope,*' and  Webb*a  '*<Meekial  O^'eeti 
f  or  (Tommon  Teieseopee."  AaybooksaUerean  prooae 
them.  There  are  many  other  vsef  nl  books,  whnh  m 
will  find  mentioned  in  baek  volinnea)-*^OaB  n*  a  fix. 

Shay  are  two  dsiferent  things.  The  method  of  msldeB 
ve  been  deeeribed  eevenu   tbnee,    even  ia  xeoat 
numbers.)— F.  8. 8c.    (Impossible  to  aay.    It  may  U 
an  air-pump  valve  for  a  steam-engiae.)— B.  J.  T.  (W« 
do    not   know.    Bee    "Hints'*  above.)  — C^a  B. 
HowATSOtf.    (We  do  not  know    tiiem:    but  snpposi 
they  are  made  of  paper,  impregnated  with  ehloride  of 
oobalt.}— Esoniaa    (Ute  queetfone  should  have  bsia 
repeated.    8o  far  as  we  remember,  the  aMwer  toontii 
that  the  iee  ia  '*  fresh,"  or  fresh  eomparattvtfy  nesk* 
ing :  it  leaves  the  salts  when  it  oongeala.)-C.  u.  B. 
(A  design  can  be  registered  at  the  Fateat  OlBee :  bol 
for  purposes  of  oopyrigfat  register  at  Statiensn'  HiD, 
Ladgate*hill,  B.O. ;    cost  fie.)-B.  C.      (Most  iioB- 
mongers  keep  the  blowoipe  lamps,  aad  they  have  bsm 
Olostrafeed  in  baek  vMnmee.    uqulre  amongst  thoie 
who  use  them  1— BLioiaoir.    (It  is  a  patent,  and  a  ivU 
I  deaoriptlon  will  be  fooqd  in  the  baw  volumea   8m 
p.  257,  May  81,  1888.)-J.  A.  K.    (*•  ProvJsioaalpralsQ- 
tion,"  aaitieealled,  proteeta  for  aiae  aumths;  bat  it 
does  not  carry  the  "  right "  to  letters  patent,  whieb. 
however,  are  never  ref  sed  to  anything  aot  sfsiaa 
good  maoaere  or  morals.    It  is  alwa3»  advisaMato 
employ  an  agent.)— Liobt.    (What  aort  of  lenNsI 
There  is  much  information  in  bAdc  volumes— even  in 
reoent  numbers.)— Nkw  Rbadbb.    (Any  of  onr  adver- 
CLsers  who  deal  in  such  articles  would  advise;  but  then 
are  many  hints  in  back  numbers.) 


HollowaF'a  PiUB.-lBdiffef»tiou,  HtuouMMi,  and 
Urer  Lomplaiate.— Persons  sufferiaff  from  aay  derantements  of  the 
Hrer,  stomach,  er  tbe  ergane  of  dlirestion  should  hftve  recourse  to 
HollpwaT  s  Pills,  aa  there  is  no  medteiae  kaovn  that  aeta  oa  these 
particular  eomplalate  with  such  certain  rncceea.  lie  peealiar  pra- 
pertiea  strcBKihea  the  stomacb,  Increase  the  af  pctiu,  aad  reuse  the 
Blnsgteh  UTer. 


NervoTUmesa  in  ICen  is  seriously  on  the  ineresA 

Check  it  at  once  bj  wearing  «»e  of  Harness' JEIectropatUc  Belts.  ThUJ 
are  a  perfect  boon  to  all  sufferers  fhim  nemme,  nueenlar,  er  erffsaic 
weakness.  Thousands  of  unsolicited  testinontalek  Paaaphlet  and 
consultation  free  ea  application  to  the  Me«<lcal  Batterr  Coetpanj* 
Limited,  flZ,  Os ford-street,  London,  W.  Addreee  letters  to  Mr.  C  B. 
Hamees,  President. 


OUK   BXCHAJQg   GOLim. 

2i  Mordli,  «#uf  ZtLfir  eeery  fusawrfiwy  8  Kwrw. 
Iiathe.— Wanted  8  or  4in.  oentre  Foot  lathe,  by  good 

maker,  with  toole.  chucks,  dtc.  £xehaaf«  and  cash,  W.  BvreBUt- 
•ox,  Lirersedge,  Yorkshire. 

Mioroaooplo  flUldea.— lExehaage  8  doa.  flrst^ehas 

mounted  ilidei  fbr  aavthinit  neefsl  to  the  valoa  of  M^-Wa.  Ctsw- 
■▲X,  8,  Otur-atreet,  Urkatall-roed,  Leeds. 

Large  •«  Voa  Celeste'*  Xusleal  Box  (Mfaole ftensi 

PIsye  16  eeleetione  on  three  barreb  whieh  Bt  ia  e^pSate  om*.  >•«• 
plajiaf .  What  eflbre  sachaafe  to  Tilaa  of  £13  (lit,  31,  Briew' 
gardeaa,  Maida  Tale,  haufva.  / 


Jan.  22,  1892 
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AND  WOBLD  OP  SOIENOE  AND  AET. 
rSIDAT,  JAyXTASm,  1892. 


LATHEWOBK  FOB  AKATEUBS.'-XI. 

{Continued  from  pag$  363.}i 
TluraAdinr  Wooden  Sorewf. 

OF  all  the  tools  which  fumiBh  the 
amateur's  laboratorj  the  sorew-box 
for  wood  is,  without  doubt,  the  one  which 
prodaoes  the  most  positive  effect.  When  the 
8crew*box  is  well  made  the  most  inexpert 
beginner  can,  at  his  first  trial,  out  a  screw 
and  its  nut  equally  as  well  as  the  most  ac- 
complished workman. 

Authors  who  have  written  on  this  subject 
have  surrounded  the  employment  of  this 
tool  with  difficulties.  They  have  prescribed 
rules  for  the  method  of  using  it ;  they  have 
required  that  euide-plates  &ould  be  glued 
on  to  insure  tne  travel  of  the  box,  these 
guide-plates  to  be  unelued  afterwards. 
Cylinders  had  to  be  turned,  twin  V*s  were  to 
be  used,  the  boxes  were  to  be  snlit  in  two 
parts,  hoUow  tops  were  to  be  usea,  &c.  All 
this  apparatus  .has  vanished  before  the 
simplicity  of  the  new  method  of  construc- 
tion, and  all  difficulties  have  disappeared. 
They  arose  in  great  part  from  a  radical  fault 
in  the  construction  of  the  tool.  Workmen 
who  made  it — slaves  to  routine — ^followed 
their  old  methods,  and  when  an  improvement 
was  known,  instead^  of  adopting  it  freely, 
they  exhausted  their  efforto  in  trying  to 
eombine  the  new  idea  with  the  old  practice, 
which  they  could  not  abandon. 

These  few  words  on  the  use  of  the  screw- 
box  for  wood  will  suffice.  When  you  wish 
to  make  a  nut,  bore  a  hole :  with  a  centre-bit, 
which  has  previously  been  mentioned  (see 
Fie.  101,  p.  188)  if  the  wood  is  plankways, 
and  with  a  spoon-bit  (see  Fig.  102,  p.  188) 
if  the  wood  is  end  mm.  Be  careful  that 
the  diameter  of  the  hole  is  the  same  as  that 
of  the  body  of  the  tap,  measured  at  tiie 
bottom  of  the  spaces  between  the  threads. 
Then  introduce  the  tap  by  turning  it  in  this 
hole,  and  when  it  hais  passed  through  tiie 
plank  the  nut  is  made. 

To  make  the  screw.  By  means  of  the 
drawing-knife  (see  Fig.  10,  p.  128,  Vol. 
Lm.)  roughly  shape  a  piece  of  tough  wood, 
mich  as  service-tree,  apple,  or  pear ;  pass  it 
through  the  screW-box,  and  the  screw  is 
made.  That  is  all.  If  a  head  is  wanted 
turned  and  ornamented  with  mouldings, 
doubtless  it  must  be  turned  on  the  lathe ;  but 
these  details  are  ^reign  to  the  making  of  the 
screw  proper.  All  the  art,  therefore,  lies  in 
the  construction  of  the  screw-box ;  and  it  is 
to  this  point  that  attention  is  called. 

Old-Faahioned  Taps. 

The  old  methods  will  be  recalled  in  a  few 
▼ords,  to  make  the  advantage  of  the  new 
more  clearly  understood.  The  taps  were 
made  in  different  ways;  the  oldest  were 
of  boxwood.  When  a  wooden  screw  had 
been  procured  with  eight  or  ten  threads,  a 
notch  was  cut  in  its  circumference,  and  the 
wood  cut  awav  was  replaced  by  nails,  the 
heads  of  these  being  filed  to  the  shape  of  a 
twad.  Care  being  taken  that  the  first  pro- 
jects but  slightly,  the  second  a  little  more, 
jnd  the  third  and  fourth  finishing  the  thread 

£??  ^^  enlarged  by  the  first  and  second, 
♦ii  *  method  had  the  serious  drawback 
^t  when  once  the  sharp  edges  of  tiie  irons 
wcame  worn,  the  tap  would  no  longer  cut, 
out  would  scrape  and  abrade  the  wood. 
inen  as  it  was  impossible  to  advance  the 
cutters  after  their  projecting  parts  had  been 
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*«T^4^?!^7<^  '^  Amatntn*'  ii  nuiiily  aaspted  fioBi 
'^rtdoXoameor/'  hj DworniMax ;  bat deletioiis Mid 
^^rr^  »>«  nnnMioaa  and  «teiidv«.    The  iUiMratloiia 
"^M«.  ud  tke  tTMtiM  eatiralf  wmodeUad. 
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FiQ.  127. 
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Fig.  132. 
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Fig  133. 


Fig.  129. 
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Fig.  130. 
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diminished  by  refiling,  the  tap  became  use- 
less. Yain  attempts  were  maae  to  arrange 
holes  behind  the  cutters,  so  that  these  mignt 
be  driven  out  with  a  pxmch  when  they 
required  refiling.  This  could  not  be  done, 
because  these  cutters,  thus  displaced,  slid  too 
easily  in  the  wood,  and  receded  rather  than 
tapped  the  nut.  Attempts  were  also  made  to 
put  the  nails  on  four  sides  of  the  wooden 
screw ;  but  this  method  was  quickly  aban- 
doned, because  these  nails  or  cutters  acting 
from  each  side  prevented  the  thread  on  the 
wood  from  acting  as  a  guide.  Then  the  nut 
became  untrue  and  got  oblong,  or  took  some 
other  form  deviatingfrom  the  circular.  And, 
further,  the  nuts  were  conical,  being  enlarged 
at  the  entrance  through  the  irregularity  of 
the  first  threads. 

Iron  Taps  for  Threading  Wood. 

For  the  reasons  given,  it  was  necessary  to 
come  to  an  iron  tap,  which  seemed  at  first  to 
remedy  all  the  defects  of  the  wooden  tap.  At 
first  its  sectional  form  could  not  be  deter- 
mined; some  made  it  square,  others  made 
the  angles  of  the  square  sharper  by  means 
of  a  semicircular  ^oove  (see  Fis;.  127). 
Bergeron  published  ms  Treatise  for  Turners, 
and  brought  together  all  the  improve- 
ments experience  had  made  in  these  taings. 
He  had  an  idea  of  perfection,  but  ne 
could  not  attain  it.^  However,  he  made 
an  advance  in  the  subject  in  determining  the 
triangular  sectional  form  to  give  freedom  to 
the  t^.  The  inclined  tooth  which  he  pre- 
scribed was  a  decided  advantage.  The 
hollow  tap  was  a  great  allurement  to  all. 
amateurs,  as  it  should   have  been;  but  in 

Practice  it  did  not  fulfil  its  fancied  promises, 
t  was,  therefore,  abandoned,  and  all  the 
more  readily  from  its  being  difficult  and 
costly  to  make,  and  the  tap  with  inclined 
teeth  was  made  to  serve. 

However,  as  this  tap  worked  laboriously) 
and  as  the  nut  was  not  out  clean  and  sharp, 
amateurs  sought  to  improve  its  imperfections, 
and  so  attain  this  double  object.  To  do  tiiis, 
a  piece  of  iron  was  turned,  on  which  was  left 
a  projecting  band  intended  to  form  the 
threads.  The  thread  desired  to  be  made  was 
set  out  on  this  band,  and  shaped  by  filing,  so 
as  to  form  a  truncated  cone,  the  inclination 
of  which  at  each  turn  of  tiie  spiral  thread 
was  one-fifth  of  the  height  of  the  thread. 
This  resulted  in  the  top  of  the  thread  at  the 
smaller  end  being  oxuy  one- fifth  larger  in 
diameter  than  the  bottom  of  the  threcul  five 
turns  higher  up  (see  Fig.  128).  Next  four 
longitudmal  channels  were  made  in  this  tap, 
the  width  of  each  an  eighth,  or  even  more, 
of  the  drcomf erence ;  each  groove  under- 
cutting the  thread  on  both  sides,  and  in  this 
way  the  escape  of  the  chips  was  easy  and 
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assured ;  see  Fig.  128,  which  shows  several 
views  of  this  tap. 

To  make  a  nut  with  this  tap,  a  hole  is 
made  about  iam,  smaller  than  the  point  of 
the  thread,  and  bv  tumine  the  tap  in  this 
hole  the  nut  is  made  perfeouy.  It  is  easv  to 
understand  the  reason  of  this:  the  nrst 
thread  cuts  slightly  as  it  enters,  the  follow- 
ing threads  penetrating  deeper  in  the  sides 
of  the  hole  as  the  tap  is  turned,  and  when 
the  last  thread  has  passed  through,  the 
groove  is  as  deep  as  it  should  be.  JDuring 
the  use  of  the  conical  tap,  the  wood  is  co  n- 
tinuously  cut,  both  in  ascending  and  in 
descending,  and  it  is  never  compressed,  as  is 
Uie  case  when  the  tap  is  cylindrical.  It  is 
therefore  much  easier  to  rotate,  and  is  positive 
in  its  action. 

The  Sorew-box  fat  Wood. 

The  screw-box,  more  complicated  and 
more  difficult  to  nuike,  has  passed  through 
modifications  as  well  as  the  tap.  After 
having  tapped  the  guiding  thread,  the  Y  to 
cut  the  material  was  put  in  place.  When 
after  endless  trials  the  correct  position  was 
finally  found,  that  is,  a  little  below  the 
second  thread,  it  was  still  necessary  to  spend 
considerable  time  to  correctly  adjust  the 
amount  of  projection,  so  that  the  point 
formed  by  the  meeting  of  the  two  cutting 
edges  should  enter  the  wood  neither  teo 
much  nor  too  little.  When  thes^  difficulties 
were  overcome,  the  Y  was  fixed  by  means  of 
nails,  pieces  of  wire,  &c.,  and  the  plate,  in 
which  is  the  entrance  hole,  also  served  to 
fix  it.  When  the  iron  ceased  to  cut  and  it 
was  necessary  to  resharpen  it,  the  whole 
structure  had  to  be  taken  apart,  and  the 
same  trouble  had  to  be  gone  through  in  re- 
constructing it. 

Ere  long  the  screw-bolt  with  a  hook  and 
nut  was  used,  which  passing  through  the 
sorew-box  and  was  clami>ed  fiom  below  by 
means  of  a  nut  imbedded  in  the  wood.  This 
method  was  an  improvement,  but  there 
always  remained  a  great  defect  to  overcome. 
The  resharpened  Y  became  shortened,  and 
in  an  operation  which  required  so  much 
precision  this  shortening  of  the  iron  caiised 
great  derangement  to  the  screw-box.  Small 
pieces  of  sneet-iron  or  tin  had  to  be  put 
under  the  heel  of  the  Y  to  advance  the 
cutting  edge  the  same  amount  as  had  been 
tfdcen  off  in  reeharpening ;  and  sometimes  it 
happened  tiiat  hau  a  day's  work  was  not 
enough  for  this  readjustment.  I  cannot 
perceive  how  afterwards  the  author  already 
referred  to  (Bergeron^  meddled  with  placing 
two  Y's  when  a  single  one  already  gave  so 
much  trouble  to  adjust.  This  fact  should, 
however,  have  impressed  itself  on  his  mind 
— viz.»  that  whatever  degree  of  accuracy  he 
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may  haye  flattered  himself  to  have  made  in 
the  tool,  only  one  of  the  V b  actually  cut,  the 
other  only  added  difficulty  to  the  oonstaruc- 
tion.  And  even  admitting  a  fortuitous  re- 
salt,  how  can  the  proportions  be  maintained 
when  the  shan)ening  is  done  on  a  stone  ? 

This  method  had  to  be  abandoned,  as  well 
as  that  of  haying  the  screw-boxes  in  two 
parte,  because  the  thiokness  of  the  saw  kerf 
neceesarily  took  away  the  correct  proportions 
of  a  circle.  Other  modes  were,  therefore, 
adopted,  and  nowadays  perfectly  good  screw- 
boxes  can  be  purchased  at  the  tooUshops. 

Of  Uooldin^. 

Mouldings  are  the  gratifying  ornaments  of 
work  turned  on  the  lathe.  The  turners*  art 
consists  less  in  the  perfection  which  should 
be  bestowed  on  their  execution,  according 
to  Hxe  style  of  work,  thiui  in  the  taste  which 
should  ^oyem  their  use,  and  in  the  manner 
of  distnbuting  them  without  profuseness, 
and  yet,  at  the  same  time,  without  scanti- 
ness. He  should  ayoid  abrupt  discordances, 
which  result  from  the  proximity  of  a  massiye 
member  to  a  slender  one ;  ajid  that  monotony 
which  results  from  repetitions  of  the  same 
forms  within  short  distances.  In  the  em- 
ployment of  mouldings,  it  is  the  dosest 
imitation  of  nature,  uie  best  ardiitectural 
models,  and  particularly  the  knowledge  and 
good  taste  of  the  amateur  which  should 
guide  him. 

Mouldings  are  not' treated  upon  except  to 
giye  the  names  by  which  they  are  known, 
and  these  are  not  repeated  here  because  there 
are  seyeral  which  cannot  be  made  known  by 
their  technical  names  because  they  consiBt  of 
seyeral  members  in  combination.  All  these 
mouldings  are  absolutely  arbitrary  in  their 
proportions.  As  they  may  be  applied  to 
work  of  all  sizes,  no  dimensions  haye  been 
^yen  to  which  they  should  be  limited.  Con- 
sidering mouldings,  when  they  are  quite 
true  and  sharp,  and  without  faults  and 
breaks,  to  be  a  most  essential  feature  in  the 
attainment  of  perfection  in  the  art  of 
turning,  some  details  of  this  subject  are 
expounded. 

Turning  tfooldinss. 

When  the  piece  put  on  the  lathe  has  been 
properly  roughed  out,  either  cylindrioally  or 
to  a  shape  required  for  the  purpose  intended, 
the  amateur  should  determine  in  his  own 
mind  as  to  the  nature  and  form  of  the  mould- 
ings with  which  he  wishes  to  ornament  it. 
Their  width  and  the  space  to  be  allowed  be- 
tween them  should  be  fixed,  and  it  is  as  well 
to  indicate  these  on  the  wood  at  first  by 
means  of  a  pencil.  Next  the  principal  lines 
will  be  marked  with  the  upper  an^le  of  the 
chisel,  and  this  double  marking  wiU  become 
indispensable  when  seyeral  similar  pieces 
haye  to  be  turned.  Taking  gouges  of  dif- 
ferent sizes,  with  the  smaller  hollow  the 
grooyes  in  the  mouldings  themsslyes,  and 
with  the  larger  the  spaces  between.  Proceed 
in  such  a  way  that  when  this  prelim^iaiT 
operation  is  nnished  the  form  A  the  work 
and  of  the  ornamentation  which  should  em- 
bellish it  will  be  foreshadowed. 

Next  taking  chisels  also  of  different  sizes, 
use  the  smallest  to  shape  the  small  fillets, 
tunung  them  with  the  oeyel  sometimes  on 
one  side,  sometimes  on  the  other.  In  the 
same  way  they  are  used  to  hollow  the  grooyes 
where  the  grain  of  the  wood  meets.  A 
similar,  but  slightly  wider,  chisel  is  taken  to 
smooth  with  its  middle  part  [the  wider  parts 
turned  with  the  lar^r  gouge,  striying  to 
master  the  tool  sufficiently  not  to  show  any 
angular  mark  on  these  surfaces,  which  should 
be  rounded,  neither  leaying  any  mark  of  the 
tool  where  re-applied,  nor  of  false  strokes. 
Finally,  a  still  wider  chisel  is  taken  so  as  to 
smooth  the  longer  parts,  which  should  be 
turned  cylindrically  on  the  work,  or  made 
pear-shaped,  either  in  the  middle  of  the 
work  or  at  its  extremity. 

If  the  execution  of  these  difficult  processes 
has  been    successful,    the   work    will   be 


perfect  and  will  require  but  little  polish. 
But  if  there  are  little  faults  whidi  are  not 
enough  to  cause  the  work  to  be  cast  aside, 
then  recourse  is  had  to  the  polishes  which 
haye  been  mentioned  in  speaking  of  needle- 
cases,  and  which  will  be  spoken  of  at  greater 
length  hereafter. 

In  giying  the  preceding  explanations  as  to 
the  manner  of  forming  the  mouldings  on 
obiects  fashioned  on  the  dead-centre  lathe, 
it  has  been  assumed  that  only  natiye  woods 
were  employed;  or,  at  the  most,  foreign 
woods  capable  of  being  cut  with  the  gouge 
and  chisel.  But  if  woods  are  used  which 
are  capable  of  withstanding  the  action  of 
these  tools,  or  such  materials  as  iyory,  shell, 
bone,  or  horn,  then  round-nose  tools,  point- 
tools,  single-beyel  chisels,  and  parting  tools 
should  be  substituted. 

Chucks  for  the  Dead- Centre  Lathe. 

In  many  cases  it  is  required  to  turn  on  the 
dead-centre  lathe  yarious  pieces  of  wood 
which,  by  their  form  and  from  the  necessity 
of  economising  material,  do  not  allow  the 
turner  to  make  upon  the  work  itself  a  reel 
to  take  the  cord.  He  i^ould,  tiierefore, 
acquaint  himself  with  the  methods  of  dis- 
pensing with  so  doing,  and  this  naturally 
leads  to  the  consideration  of  chucks. 

Ohuck  with  Pin  Olaws. 

When  the  dead-centre  lathe  is  to  be  used 
for  making  a  hollow  circle,  such  as  a  wheel, 
a  frame,  or  other  works  of  this  nature,  a 
daw-chuck  is  to  be  used  (see  Fig.  120).  It 
is  furnished  with  three  or  fiye  pointed  pins, 
and  it  is  adyisable  to  haye  these  chucks  in 
different  sizes.  To  make  a  strong  chuck  of 
this  kind,  a  piece  of  firm  wood  about  4in. 
long,  and  as  nearly  as  may  be  the  diameter 
of  the  intended  work,  is  turned  with  a  gouge, 
so  as  to  make  a  reel  of  about  2in.  long,  and 
from  l^in.  to  l^in.  in  diameter.  At  the  left 
end  an  enlarged  part,  called  a  flange,  is  left 
projecting  beyond  the  body  of  the  reel,  so 
as  to  preyent  the  cord  slipping  off.  At  the 
opposite  end  the  wood  will  oe  uimed  its  full 
diameter  for  a  length  of  about  lin.  or  IJin. 
The  flange  at  the  left  should  be  coned  on 
the  end,  so  that  it  will  not  be  liable  to  break 
when  storuck  with  a  mallet,  as  will  be  ex- 
plained later  on.  The  opposite  end  will  be 
turned  off  flat,  and  perfectly  true. 

With  a  pointed  hook  side  tool  trace  a  drde 
on  the  face  of  the  large  end  at  a  short 
distance  from  its  circumference.  The  work 
is  taken  off  the  lathe,  and  on  this  circle  four 
points  are  marked  at  equal  distances  apart 
by  means  of  the  compass.  Take  fiye  pieces 
of  steel  wire,  each  fin.  to  lin.  long,  and  cut 
off  squarely  on  the  ends.  One  piece  is 
driyen  into  the  hole  made  by  the  cone  point 
of  the  x>oppet,  and  the  four  others  into  the 
points  marked  on  the  oirde.  Each  of  these 
fiye  projecting  pins  are  pointed  with  a 
bastard  file,  so  that  the  central  one  projects 
at  least  ^in.,  and  the  four  others  not  more 
than  iin. 

When  it  is  wished  to  put  a  piece  of  wood, 
such  as  a  disc,  on  this  chuck  so  as  to  turn  it, 
it  must  be  preyiously  rounded  and  made 
flat.  First,  me  central  point  is  marked  with 
the  compasses,  next,  opening  the  compasses 
as  required,  draw  a  circle  oorreepondmg  to 
that  of  the  four  pins  projecting  from  the 
chuck ;  finally,  draw  a  circle  the  diameter  of 
the  large  end  of  the  chuck.  This  done, 
place  the  piece  to  be  turned  flat  upon  the 
bench  and  rest  the  chuck  upon  it,  taking 
care  that  the  pin  projectmg  from  the 
middle  of  the  chuck  enters  the  centre  of  the 
piece,  and  the  four  others  enter  the  corre- 
sponding circle.  By  striking  with  a  mallet 
en  the  conical  end  of  the  chuck,  the  pins 
will  be  driyen  into  the  piece  till  the  two 
surfaces  join  exactly. 

Beplacing  the  whole  on  the  lathe,  care  is 
taken  not  to  fix  the  riffht-hand  poppet  till 
after  beioe  quite  assured  that  the  cone  point 
has  exacUy  found  the  centre  of  the  piece 


resting  on  the  chuck,  and  that  this  toni 
quite  true.  It  is  needless  to  remark  thattbe 
diameter  indicated,  both  for  the  reel  and  {or 
the  large  flange  of  the  chuck  are  only  x^ 
tiye,  and  if  it  is  deemed  adyisable  to  make 
smaller  chucks,  the  dimensions  should  be 
subordinated  to  the  size  of  the  pieces  to  U 
turned  and  to  the  force  of  the  rotatio} 
motion  they  will  haye  to  conyey. 

Wood  Arbor  Chucks. 

The  arbor  ohuck,  made  of  wood.  Pig.  130, 
can  be  used  in  the  same  cases  as  the  pn- 
ceding,  but  for  pieces  or  circles  of  smaller 
diameter.  It  may  be  Gin.  or  Sin.  long,  oc 
eyen  more;  its  diameter  is  detenmned 
according  to  the  use  to  be  made  of  it,  ot  to 
speak  more  plainly,  different  sizes  should  be 
used.  One  portion  of  its  length,  intended  to 
receiye  the  oriying  cord,  is  snaped  as  a  reel 
with  flanges,  the  ends  being  coned.  Ilie 
wood  that  is  left  adjoining  the  reel  is  tuned 
cylindrical,  and  to  smaller  diameter,  taper- 
ing slightly  and  gradually  towards  theead 
so  as  to  jam  the  piece  put  upon  it.  Hus 
chuck,  turned  entirely  on  the  dead-centz? 
lathe,  receiyes  at  the  centres  of  its  ends  tb 
imprints  of  the  two  cone  xx>^^  ^^  ^ 
poppets.  This  affords  facility  in  taking  it 
out  of  the  lathe,  and  replacing  it  at  will 
without  disturbing  its  truth.  It  is  a  tut 
conyenient  diuck  for  rounding  rings  and 
ferrules  of  all  materials,  both  on  the  edge 
and  on  the  sides. 

To  mount  upon  this  chuck  a  piece  of  wood 
either  plankways  or  endways  of  the  gnin, 
the  piece  is  placed  in  the  yice,  or  under  the 
holofast,  and  a  hole  is  bored  through  the 
centre  by  means  of  a  braoe  fitted  with  a 
centre-bit.  The  piece  is  put  upon  t]|» 
cylindrical  arbor  part  of  the  chuck,  iormg 
this  in  sufficiently,  so  that  tlie  work  will 
withstand  the  action  of  the  tumine  tool 
without  slipping  on  the  chuck.  If  it  ii 
requisite  to  turn  the  piece  on  both  its  sides, 
the  position  of  the  chuck  may  be  reyersed  on 
the  lathe.  As,  by  the  effect  of  changing  the 
position,  the  reel  will  be  found  on  the  right 
of  the  turner,  another  reel  of  common  wood 
will  be  fltted  temporarily  upon  the  small  end 
of  the  arbor,  and  on  this  the  cord  wiU  Ve 
placed  to  finish  the  piece.  In  order  that  this 
reel  may  hold  properly  on  the  arbor  of  the 
chuck,  the  hole  snould  not  be  ^  made  ysry 
smooth,  and,  for  further  security,  rub  the 
cylinder  with  chalk.  It  will  be  seen  that  io 
order  to  work  on  both  sides  of  the  piece, 
this  must  not  be  driyen  on  the  arbor  far 
enough  to  allow  the  flange  of  the  reel  to 
interfere  with  the  application  of  the  tool,  nor 
must  the  reel  temporarily  fitted  upon  the 
arbor  be  too  near  the  work.  Oh  both  sides 
sufficient  space  must  be  left  to  allow  the  tool 
to  be  applied  quite  close  to  the  arbor. 

Ketal  Arbor  Ghuok. 

The  chuck  with  a  metal  arbor,  Fig.  131> 
has  a  much  more  general  use  than  tne  two 
preceding  ones,  because  it  is  indispensable 
for  turning,  on  the  dead  centre  lathe,  puHefs 
and  works  of  a  like  kind  which  haye  a  hole 
bored  through  the  centre.  All  sizes  should 
be  proyided,  from  the  yery  smallest  used  on 
tiie  dockmakers'  lathe  upwards. 

A  chuck  of  this  kind,  for  the  largest  size, 
should  be  made  of  tough  wood ;  for  ox^^j^^ 
a  piece  of  quartered  walnut.  This  is  plaood 
upon  the  lathe  and  shaped  with  the  gouge 
and  chisel  to  form  a  reel  3in.  long.  At  the 
ends  rounded  shoulders  are  made  to  hold  the 
cord,  and  one  end  is  conical,  and  the  other 
flat.  This  piece  is  placed  in  the  yioe,  sod 
first  bored  though  from  end  to  end,  a* 
straight  as  possible  with  a  drill.  Next  a  cone 
or  taper  bit  (Fig.  132)  used  with  a  braoe^ 
inserted  from  the  conical  end  of  the  ro(d. 
For  tJie  arbor  use  a  piece  of  soft  steel  6in.  to 
Siui  long,  file  it  nicely  square  in  sectio^j 
with  sharp  angles,  thinning  it  by  a  third  ox 
its  diameter  from  one  end  to  {ne  other,  bo 
that  if  one  end  of  the  arbor  is  fin:  square) » 
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tha  other  it  ehould  be  only  jm.  square. '  ogoiiut  the  other  side.  In  this  way  a  amall 
When  assured  by  meaos  of  a  steel  straight-  -  pictare-frame  may  be  turned  upon  it*  two 
edge  that  this  arbor  is  perfectly  equsre,  and  ,  sides,  as  mar  also  any  similar  object, 
th&t  it  tapers  regularly,  the  four  angles  of  |  The  otlier  method  (Fig.  133)  diSsTs  little 
the  square  are  tilod  dawn  ho  as  to  make  the  from  thie,  except  that  it  is  uselesB  to  make 
arbor  octagonal.    For  the  length  of  the  reel,    "  ... 


at  the  larger  end  these  (our  angles  are  only 
alightlj  reduced,  a  neceaaary  precauti< 
preveut  the  arbor  turning  in  the  reel, 
remainiier  of  the  length  will  present  a  regular 
tapping  octa^n. 

Whan  this  is  completed,  make  at  each  end 
of  the  arbor  a  bole  exactly  in  the  centre ; 
Bret  mth  a  properly  tempu«d  centre-punch, 
and  next  -with  a  bow  drill,  making  these  i'iin. 
de«p,  and  coned  at  the  mouth  so  that  the 
cone  pointa  of  the  poppeta  can  enter  them. 
The  steel  arbor  will  tiien  be  forc«d  into  the 
reel,  ite  small  end  entering  from  the  coned 
end  of  the  reel,  and  it  will  be  driven  '" 
forcibly  with  a  mallet  until  its  larger  end 
&uh  with  the  end  of  the  reel.  It  may  have 
happened,  either  in  boring  the  real  or  in 
driTUK  ia  the  arbor,  that  t&  former  has  be- 
come uightly  askew,  and  ia  no  longer  pre- 
dsely  true.  In  this  case  a  tempontrr  reel  is 
to  be  fitted,  in  the  manner  indicated  when 
speaking  of  the  wood  arbor  chuck,  on  the 
end  of  the  steel  arbor,  and  placing  it  upon 
the  ooDe  point  of  the  left-hand  poppet,  put 
the  cord  oa  it.  and  turn  the  reel  of  tho  chuck 
bus.  The  dimeusioas  will  be  reduced  some- 
what by  this  process,  for  which  allowance 
■honld  have  been  made  originally. 

This  kind  of  chuck  being  in  general  use, 
as  has  been  stated,  it  is  advisable  to  have 
not  only  a  variety  of  aizea  for  larger  work, 
but  alao  some  very  small  ones  for  turning  by 
band  on  the  olockmaker's  lathe.  For  these, 
the  arbor,  instead  of  being  ocWonal,  will  be 
made  square,  ao  aa  to  be  less  liable  to  turn  in 
the  reel,  ud  in  the  work  whioh  is  turned  on 
these  small  chucks.  Xha  small  arbor  will  be 
drilled  up  at  ite  larger  end  only— that  is  to 
say,  at  its  reel  end;  the  other  smaller  end 
will  have  »  conical  point,  so  that  it  may  rect 
in  a  hole  made  in  the  small  steel  cylinder  of 
the  left  poppet.  As  it  will  be  put  in  motion 
by  the  bow,  the  reel  will  be  Sorter  than  in 
the  other  chucks,  aa  it  will  have  to  hold  only 
a  thin  gut  cord.  For  greater  substantial- 
neia  the  reel  must  be  made  ol  a  hard  sub- 
staiioa,  such  as  boxwood,  stag-horn,  goat- 
horn,  &c.  When  the  work  has  to  be  turned 
on  ita  two  sides,  a  temporary  reel  will  be  put 
npon  the  arbor  of  the  chuck,  aa  explained 
prsTioualy. 

Small  diaos  and  pulleys  turned  upon  the 
arbor  chuoka  will  naturally  be  round.  It 
will  be  very  easy  to  obliterate  the  flats  left 
in  the  hole  through  the  work  through  the 
pnMure  of  the  angles  of  the  arbor.  To  do 
this,  take  a  six-aided  broach  (Pig,  133)  of 
soitahle  size,  and  rotate  thia  in  the  hole 
until  all  traoe  of  the  impression  is  entirely 
«3aced.  For  this  purpoee  this  tool  is  pre- 
ferable to  any  other,  and  even  to  the  imll, 
^ch  might  out  unequally,  and  render  the 
woA  untrue.  The  broach,  so  to  speak,  only 
snioothing  the  wood  instead  of  cutting  it, 
does  not  render  the  work  liable  to  bind  when 
toning  on  its  axle  later  on, 

8«r*w  Azbor  Ohncka. 
Ihete  ie  another  kind  of  chuck  much  used 
DQ  the  desd-oentre  lathe ;  it  ia  made  with 
Wsws,  and  in  two  different  ways.  First, 
by  turning  a  piece  of  iron  between  the 
pcuits,  reserving  a  square  to  take  the  reel 
(m«  Pig.  IM).  Ihe  round  part  is  thioaded 
with  good  dies  passed  over  it  several  times, 
•0  Hut  the  iron  is  not  twisted  and  the  thread 
» c^  deep.  Next,  a  nut  is  made  of  box- 
*■>«•  (»  of  some  other  hard  wood  not  liable 
w>  iplit,  ani  it  is  aorewed  tightly  upon  the 
™i-  When  it  is  wished  to  turn  a  foot  for 
•^ndleslick,  a  yaae,  or  any  other  flat  thing, 
wiioh  is  to  be  Exed  by  screwing,  tightly 
V^^.tbe  plnkoA  thft  chuek  until  it  butts 
l^jtthaAmidu  of  tha  reel.  Then  fix 
»  mtft  Ihs  nut  jnst  spoken    of,    accewed 


Three  o 


the  screwed  part  so  long, 
threads  are  enough,  and  no  nui 

When  it  is  wishea  to  turn  a  oolu 

table   leg,   saw   off  very  aquarely 

of  Uis  piece  of  wood  intendea  for  this 
puntoae.  Then,  having  found  the  centre 
with  the  compoasea,  bore  a  hole  in  it  the 
size  of  the  thread  of  the  chuck,  which  is 
screwed  into  this  hole  till  the  shoulder  of  the 
reel  touches  all  around  its  circumference 
against  squarely  drawn  end  of  the  piece  to  be 

Ohnoks  Tlaed  with  the  TJolveraal  Wbeel. 
To  use  all  these  chucks  by  means  of  Uie 
universal  wheel,  it  is  sufficient  to  make  a 
hole  radially  into  eaoh  reel,  and  to  insert  in 
this  hole  a  screw  as  shown  l^  Fig.  136.  The 
tail  of  this  screw  is  caught  by  the  driving 
chuck  marked  F  in  Fig.  84  on  p.  100,  Tot. 
L^V-  Cfo  **  eoHliniud.) 


P2A0TI0AL    HIGZOBCOPT   TOR 

STTOBHTS.— XVI. 

By  FasDBBiox  D«Tia,  B.Bo.,   AMOcUte  of  the 

Phunaceotical  Society,  tc. 

IK  treating  the  TsHotu  glanda,  we  have  before 
na  a  task  which  will  involve  nearly  every 
organ  of  the  body ;  the  orgaiu,  however,  which 
have  boMi  pievionaly  dwelt  upon,  will  not  be 
again  descnbed,   excepting    lo    far  aa  will  be 


Yaiioiia  Fonos  o(  Oiand*. 


which  the  secretion  is  carried  away  fron  a  gland 
is  called  its  dact. 

In  apeakioK  of  docts,  it  may  be  well  to  mention 
there  ore  a  number  of  gland*  in  the  body  wUch 
are  altogether  ductlen :  these  are  termed  vaacnlar 


Section  Ibiongh  Fajet'i  Glanda. 

I,  Villi,  ihowing  obyle-tnbe  ia  ««otn;  3,  Lymph 

loIUola ;    3,    Lymphatica    aimooDdiog    lympb 


gland*.  We  have  a  good  example  in  the  siJeen. 
the  lb}-mtu  gland,  which  is  situated  at  the  base 
of  the  heart  (it  ia  a  notable  fact  thia  gUnd  ia  maoh 
larger  in  inlaata  than  In  the  adolt) ;  the  thyroid 
glandjat,  the  base  of  thelaiynx  or  voice -box;  amdtbe 
■upra-ienal  glands,  which,  aa  the  name  denotes, 
are  Mtuated  above  each  kidney.  Now,  aJthough 
the  whole  of  the  foregoing  aoctleis  bodies  an 
termed  glanda,  yet  it  maybe  of  interest  to  the 
student  to  state    Out   the  fanctiim  ot  each  ia 


J. 


oeoeiaary  for  the   porposa   of   explaining   the 

aeoretory  or  excretory  lonctiona  ot  the  gui ' 

which  enter  into  their  formationa.     The  lar( 


gland  in  the  haman  body  ii  ondoabtadly  the 

liver :  bat    we    have   in    addition   an  inuaenie 

nomber  of  simple  gUnd*,  the  liver,  of  caune, 

being  oonmdered  one  ot  the  mott  complei:.     In 

our  eiamioatlon  of  the  akiTi  ws  had  OOCMIOQ  to 

upeak  of  the  andoriparooB  or  aweat  gUnda,  finding 

them  to  be  merely  tubolar  depreaaiona,  the  inner 

wiled  np.     Wa  have,  howoT"   -"--- 

ida  exiating  in  the  body :  for 

— .  „  follicle*  present  in  Uie  ooata  of  the 

atiKDAch  :  Liebarkuhn't  glanda  of  tha  inteatinea  . 

the  ^^^^^^^l™^^^T^   follicles  ol   the   eyelid*,    the 

aecretion  from  which  Inbrioate*  the  mrface  ot 

the  eya,  and  Uie  aebaceoua  glands  which,  a*  ve 

aaw  in  oonnection  with  the  hair,  exist  and  poui 

out  their  secretion  for  nouriahing  the  hair  follicle. 

The  two  latter  varietiea are  known  aa  aaccolated, 

that  is,  thay  are  tnboUr  glanda  with  little  aaca 

th^  internal  snriaoe.     If  the  inner  portion 


branchmg  in  variona  dirsctiana,  it  ia  termed  tnca- 
mcee;  the  lach^rnal  ^land  of  the  aye,  which 
piodius*  taais,  ia  of  tlu*  vansty ;  ao  alao  are  the 
•aUvaiy  glanda,  taah  a*  the  parotid,  maxillary, 
nti  enUmgaal :  the  aaorelioiufnm  theae  are  rich 
fecinent  c^Jlad  p^aUn,  wbioh  materially 

amylsoeoo*  food*.     The 

[  that  the  little  tube  by. 


,  Portion  of  Higbly-UagnUted  Peptic  Gbuid. 
I,  Iffipottant  oalli ;  3,  Parietal  odi*. 

the  aplenic  artery,  which  ia  carried  away  to  the 
vena  porta)  by  the  aplenic  vein.  If  we  examine 
a  thin  section  of  the  apleen  microscopically,  we 
ghall  observe  upon  its  iiuiace  a  number  of  little 
bodies,  termed  aplenic  corpuaclea,  ccmpoaed  of 
cells  inclosed  in  a  maaa  of  capillariea,  or  little 
blood -vesael*,  each  corpuacle  Wog  connected 
with  a  branch  of  the  splenic  artery.  It  i* 
generally  conaidered  the  functiou  ot  the  B&leen 
may  be  that  of  secreting  the  white  coipasclca  of 
the  blood.  Thia  ia  moat  probably  the  case, 
because  we  find  that  the  blood  supplied  by  tha 
splenic  artery,  although  rich  in  red  corpuscle* 


SectlOD  thiongh  tha  Tbymna  Oland  of  a  Fcetna, 

I,   Flfarona   tiaaiia ;    2,    Oortiaat    poitiaa   of  tha 

foUioIaai  3,  Medullary  pntioa. 

when  entering  thi*  organ,  is  possessed  of  com- 
parative^ few  red  corpuaclea  when  leaving  the 
eplenio  vein,  but  has  beooma  rich  -in  whUe  or 
calourleas  corpusdM.  We  have  apoken  of 
white  oOTpuaclM:  it  may  be  expedient,  thnefote. 


ENGUSH  ICEOHAinO  AND  WOBLD  07  BOIZNOE:    No.  MOO. 


to  ■»»inin»  the  amngemeiit  known  tu  tha  lym- 
plutic  lyitam,  which  u  nippoaed  to  infiuenco  the 
qoaatit;  of  the  white  corposclea  found  in  the 
hlood  to  DO  tmsU  extent.  The  l^mphatici  appear 
to  commence  in  every  part  of  the  body  where 
blood  Dapillariw  are  foand,  and  eiiata  as  a  net- 
work of  TeuelB.  The  Teesali  ore  compoted  at 
elaatic  tinae  and  muscaUr  flbrei,  and  are  ei- 
oeedinglj  thin.  Thay  differ  from  veins  in  the 
tact  of  tmiformitj  in  aize,  and  being  pouaued  of 
bodie*  termed  Ij'mphatic  glaods,  and  from  blood 
capiUories  b^  being  oalj  io  connection  with 
veaaeli  carrTUig  Quid  from  thenj. 

Like  TeinB,  theyare  poueesed  of  tbItos  ax- 
ranged  in  pain.  The  microacopist  wil],  thaie- 
tore  be  able  to  account  for  the  awollen  appearance 
whioh  tliew  Teweb  pieteot  at  interval!. 

Hie  Ivmph  or  fluid  which  tliU  ayateai  containa 
ii  alkuine  in  duutwter,  and  poMetaed  of 
noolaated  oorpiuolea  in  every  way  timilsr  to  the 
white  corpnaole*  of  the  blood ;  in  fact,  it  would 
appev  the  plasma  of  the  blood,  having  exuded 
ttiiongh  the  walla  of  the  capillariea,  is  absorbed 
by  the  lv^h«tici.  The  flotd  or  lymph  carried 
by  the  lymphatic  ayitem  is  eventnally  poured 
into  a  duct  running  through  the  vertebral 
column  —  that  is,  up  the  inside — termed  the 
thoracic  duct,  which,  in  i(a  turn,  ponra  its  con- 
tenta  into  the  venoua  system,  where  the  left 
josnlar  meets  the  left  subclavian. 

llie  thoracic  dact  it  guarded  at  this  point  bf  a 
valve,  which  prevente  blood  from  theee  veuu 
finding  it*  way  into  it.  Each  lympbatio  gland 
is  composed  of  an  immense  number  of  vessels, 
Tery  much  divided,  and  farming  a  meshwork 
with  the  blood  capillaries,  with  which,  however, 
they  do  not  actually  communicate.  The  liver, 
which,  u  we  stated,  is  the  largest  gland  in  the 
body,  is  alto  one  of  the  most  importuit  in  struc- 
ture— to  the  micToaoopist  one  of  the  most  beautiful, 
and  to  the  student  of  physiology  of  paramount 

We  wUl  enter  into  ite  phynology  as  tax  i 


Ssotlon  through  the  liver. 


ui  alkalina  fluid,  which  ii  conveyed  to  the 
iuteatine,  that  is,  the  duodenum,  by  a  tube 
called  the  hspatic  duct. 

Whilst  the  process  of  digestion  is  quiescent, 
the  hepatic  duct  is  closed,  and  the  secretion  of 
the  liver  (the  bile)  is  conveyed  to  the  gaU 
bladder ;  the  gall  bladder  is  connected  with  the 
hoMtic  duct  by  the  cystic  duct. 

The  secretion  of  ths  livei  it  of  vary  littls 
interest  to  the  student  of  microscopy.  It  will 
therefore  suffice  to  say  that  it  is  chiefly  composed 


It  is  situated  immediately  beneath  the  diaphragm, 
in  the  abdoninal  cavity^  sup^otted  by  the 
stomach,  inteettnet,  and  right  Iddney,  and  held 
in  povuon  by  three  ligaments,  known  at  the 
broad  and  latnal  ligaments,  which  are  eitensioni 
of  Uke  peritoneum,  by  woioh  it  it  investad.  The 
liver  is  divided  into  a  number  of  lobe*. 

If  we  examine  a  thin  section  of  a  lobe  which 
haa  been  hardened  and  itained  in  the  manner 
pnviously  described,  wb  shall  find  a  larger 
number  of  lobulei,  or  little  lobes,  about  i\iin.  in 
diameter.     These  are  sometimes  called  sac*,  or 

Each  lobule  is  seen  to  consist  of  a  matt  of 
cells,  which  are  nncleated,  and  called  hepatic 
oells,  between  which  we  may  find  the  ramifi- 
cations  of  an  immense  number  of  capillaries. 
The  liver  it  supplied  with  it*  vital,  or  lite,  blood 
by  the  hepatic  artery,  which  it  a  direct  pro- 
Inigation  of  the  aorta,  and  its  digestive  blood 
bvm  the  intestines  by  the  portal  vein.  After 
the  important  constituents  have  been  ssparated 
from  the  blood  served  by  the  portal  vein,  the 
whole  of  the  remaining  poitjon,  that  is,  tha 
blood  from  the  hepatic  artery  and  ths  portal 
vein,  leave*  by  way  of  the  hepatic  vein,  and  it 
poured  into  the  vena  cava  inferior.  Tha  hepatic 
artery,  hepatic  vein,  and  portal  vtin  accompany 
one  another  through  ths  whole  of  their  ramifi- 
cations through  the  lobules ;  it  will  also  be 
noticed  the  hepatic  artery  enters  each  cell  of 
the  lobules  by  capillaries,  which  ramify  each  ii 
dividual  cell.  These  capiUarist  eventually  uni 
into  one  vein,  termed  the  iotra-lobular  vaii . 
which  in  its  turn  opens  into  the  branches  of  the 
hepatic  vein.  The  portal  vein  takes  the  Bam< 
coarse,  side  by  aide  with  ths  branches  of  tbt 
artery.     The  funolion  of  the  liver  is  to  secret) 


Section  of  Liver,  highly  MagniBed. 
1,  CapLllaiies,  cut  across:  2,  Celli  of  the  liver; 
3,  Showing  nuclei;  4,  Bils  eapillailes  between 
the  cell*. 

of  glyoocholate  of  soda,  taurocholate  of  loda, 
cholestrin,  and  colouring  matter  termed  bilirubin, 
~  imposed  of  biliverdin  and  bilitolvin. 

The  student  will  find  by  carefolly  staining  a 
section  of  the  liver  with  carmine  solution,  and 
clearing  with  turpentine  in  the  ordinary  mai 
a  very  beautitul  object  will  result. 

We  will  now  proceed  to  exanune  a  few  glands 
which  enter  into  ths  phenomena  known  at  diges- 
tion. For  this  purpose  ws  moat  briefly  leriew  tha 
whole  operation.  Food,  then,  having  been  masti- 
cated in  the  mouth,  and  consequently  mixed  with 
the  aUaJine  fluid  termed  ptyaline,  secreted  by 
the  parotid,  lubmaxillary,  and  sublingual 
glands,  is  seised  by  the  fauces  and  pushed 
down  the  lesophagnt  until  it*  arrival  in  tht 
stomach.  Hers  the  proteid*  are  acted  uponby  thi 
"peptic  glands,"  which  are  continually  secreting 
an  acid  and  a  lubstanoe  known  at  pepvo.  This 
convert*  the  proteids  into  peptones ;  from  thit 
poailion  the  mat*ed  food  is  hurried  on  into  the 
--'—tine*.  Now  the  intestines  are  divided  into 
.  _  parts  termed  respectively  the  smaller  and 
larger  inteetines ;  ths  smaller  mt«atine  i*  divided 
into  three  [oris,  the  part  immediately  ancoeeding 
the  ttomach  being  called  the  duodenum  " 
remaining  portion  tha  jajeunum,  and  il 
Here  the  itarchy  foods  are  further  acted 
upon  by  the  various  alkaline  secretions, 
and  as  they  become  sufficiently  and  suitably 
converted  mto  a  soluble  form,  are  absorbed 
by  the  villi,  &c.,  and  past  into  the  blood 
at  nourithment ;  any  portion  not  to  abeorbed 
'  '  IB  patted  on  by  the  peristaltic  action  of  the 
rels,  and  eventually  expelled  as  fieces.  Now 
there  are  several  forms  of  glands  situated  in  the 
stomach  and  intestines,  and  it  beoomea  our  duty 


juice,  which,  as  we  found,  it  merely  peptint  it 

There  are  alto  little  bodies  called  Unticghi 
follicles  scattered  upon  the  surface  of  the  item*^ 
The  student  ttiould  obtain  a  portioi  of  tkt 
stomach  of  a  pig,  and  having  hardened  it*  nV- 
stance  by  immersion  in  bichromate  of  potuh 
solution,  cut  and  mount  in  the  authentic  nuuiB. 
WiUi  regard  to  the  glands  of  the  intettines,  w« 
have  three  varieties :  Lieberkiihn't,  Pejir'i, 
and  Briinner'l.  Lieberkiihn's  may  be  fmndont 
the  whole  surface,  and  are  tubular  in  iiMft; 
Foyer's'  are   onlv  found  in  the  small  intMtnt, 

^  in  patches,  and  are  saccate;  Bnioiisr'l 

—^.  m  the  duodenum  only,  and  are  lobukr  is 
shape.  All  of  these  glands  are  well  supplied  wiA 
blood-veteels.     It  may  be  well  to  mention  thits 

!:Iaod  similar  in  appeanince  to  Fever's  gland  ii 
ound  in  the  large  intestine,  to  which  the  ton 
lenticular  gland  is  applied- 
Mention  WES  made  m  a  previous  paragmpli  ol 
absorption  by  "villi,"  and  it  is  necessary  «t 
nnderttand  what  ism^ntby  tlusname.  "Vdii" 
little  thread-like  processes  found  upoo  tin 
surface  ol  the  mucon*  membrane  of  ths  smiO 
intestine.  Each  villoi  has  an  enter  layn  of 
oolumnal  epithelium,  u)d  interoally  a  vast  ami- 
bar  of  blood  capillarita,  in  the  centre  at  which  *« 
find  the  portion  termed  the  lacteal  v«*seL  II 
would  appter  to  be  the  f  uoctioD  of  these  Udsd 
vessel*  to  ab*aib  the  fatty  substance*  with  wtid 
thay  come  in  contact ;  but  how  they  acoompU 
this  is  not  yet  known-  One  thing  is  knowi, 
however — namely,  the  epithelium  flnt  absnts 
the  tat,  and  then  passes  it  on  to  the  laclstl 
vessel ;  but  how  the  fat  paste*  through  ths  att- 

work  of  blood  capillar-  ■- »- ■(-*--»- 

ttody  and  inveetigatioi 


t  matter  tor  fnitbt 
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Ohaptar    ZXII.— The    TTpper    Sllulan 


Silurian  system  will  now  be  oonttdtred- 

A.  Debivatton.    The  name  expkins  ittsU- 

B.  What.     (1)  Sriwefttr*.— Two  distinct  types 
t  rock  are  grouped  together  under  the  nsnwilt 


Section  through  the  Wall  of  the  Stomach. 
1,  Outer  or  aeroni  ooat ;  2  and  3,  Uuacutar  fibres, 
arranged  tranivonely  and  lougltudlually ;  4,  Sub- 
mucous  layer ;    S,   Uucalai   layer  of  mucous 
membrane ;  6,  Peptic  glands. 

layer  called  the  mucous ;  secondly,  the  middle  layer 
termed  the  muscular  ;  and  thirdly,  the  peritoneal 
or  seroQt  layer.  The  principal  glands  imbedded 
in  the  mucoul  layer  of  the  stomach  are  those 
praviiusly  described  a*  peptic  glands  or  gasMc 
glands ;  but  in  addition  to  Uiete  we  have  a  Urge 
number  near  the  pylorus,  columnar  in  form, 
termed  mucous  glands,  because  they  appear  to 
■eotete  mucus  only.  The  gastric  glands  proper, 
however,  are  only  partially  Lined  with  oolumnal 
apilhelium,    and    secrete    the   lo-oaUed  gsstric 


Tipper  Siiurian.  First,  there  an  ths  (andy  mil- 
stones  and  shales,  flat,  soft,  unaltered,  with  hoe 
and  thera  bands  of  limettone,  all  lying  nncna- 
formably  upon  the  Lower  Silurian  strata,  i«" 
all  occurring  in  the  oaanbr  of  tha  Siluies  Be- 
tween the  Severn  and  the  towy.  Second,  thm 
are  in  North  Wales,  in  North  England,  in  Soot- 
land,  and  in  Ireland,  hard  masnve  gn"  "^ 
shales  and  limettone*. 

a  Uhls  flf 


TABLE  XIT. 
Uppsr  Siliirian  Formatioii. 
(  Ludlow  gronp. 
Upper  SHorian  |  Wenloch  group. 

t  Upper  Llandovery  gnup- 

The  Upper  Llandovery,  named  altar  Ll*"- 
dovery  in  Caermarthen  (p.  435),  are  ol  MH- 
glomerate  below,  and  sandstoaea  containinfij^ 
oiidei,  and  in  many  cases  ehelli,  above.  TUu' 
ueie,  about  l.SOOft.  ,   . 

The  WenlocV  group  is  named  from  WanW" 
Edge,  a  range  of  hills  in  fihropahire  DOrtP^* 
of  Bishop's  Cattle,  and  ending  at  Unch  W«- 
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The  Ludlov  group,  of  loft  shaleg  and  gond^ 
naadstoDM  and  of  limaatone,  taiceB  name  fcom 
Xiudlow,  OQ  the  bordera  of  Shroradiira  and  Here- 
Cordibire.     1,950ft. 

C.  Whbbb.— I.  Europe.      a.  British     Islei. 


Id  Hie  countiea  of  Hereford,  Wor- 

d  Shropahire.  The  moat  aonth-eaiteil; 
^int  it  Woolhope,  aeTen  milea  aouth-eait  <rf 
Meretoid.  Then  Uajr  Hill,  tietweea  Hereford 
«nd  Qbnc««ter8htre,  and  'between  Mitcheldean 
«nd  Newent.  Id  the  MAlvem  end  AbberUy 
fiilla— the  Uttar  are   near    Btourpoit,  in  Wart 


Worcerterahire.  At  Aymestty,  SJ  mUea  north- 
weat  of  Leominster,  Ludlow,  and  Wenlock,  and 
in  StaSotdahire  at  Dudley  and  WotaaU.     In  the 
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between  Shap  and  the  mouth  of  the  rivei 
Onddon,  with  especial  devalopmenta  at  Stock- 
dale,  lying  between  Shap  and  Windermere,  and 
at  Coniaton. 

ii.  Wales.  Uek  in  firecknach,  Llandovery  in 
Catrmartheo,  Old  Itndnor  and  Presteign  in 
Badnor,  the  valley  of  the  river  Taranoon  in 
Montgomery,  and  m  Denbighsbiie. 


the   eaat   coaat   of    Berwick;     and    frotn    the 


Cherioti  in  the   south,  to  Edinburgh  and  QlM- 

Kow  in  the  north,  coming  out  especially   in  the 

Feniland  Hills  and  at  Lesmahagow  in  Lanark. 

ir.  Ireland.      Along    the    wert    coa«t   from 

in    Kerry,    to   Donegal  Bay  in 


Fw.  138. 


Donegal ;  and  eapecially  between  Loogh  Mask, 
in  Mayo,  and  KiUarj',  on  the  Oalway  coaat. 

i.  The  Continent.  In  all  the  regiona  where 
the  Lower  Silitrian  rocka  appear  (p.  43£),  and 
also  in  Sardinia,  Qalicia,  in  the  nortb-sast  comer 
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of  Austria,  and  Podolia,  its  next-door  neigbbonr, 
in  the  sonth-weat  comer  of  Rusata.  In  theae 
last  three  regions,  thna  far,  only  Upper  Silurian 
rocka  have  been  found. 

2  and  3.  Ana  and  Africa.     The  distribution  of 
Che  Upper  Silurian  rocka  in  theae  two  continents 


435). 
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B  that  of  the  Lower  Silurians  (j 


North  and  South  America.     The 

nn  be  repeated  in  thia  connection. 

The  Niagara  limettone  over  which  the  Falls  paaa 

is  Upper  Silurian. 

6.  a.  Aostralaaia,     Upper  Silnrian  rooki  ocooi 


in  New  South  Walei,  espedaUr  in  Bathnnt 
county,  and  in  New  Zealand  on  the  Baton  river. 
D.  PiisosTOLOGi.— (I)  J'alaephylelug^. — A« 
with  the  Lower  Silurian  rocks,  but  also  pre< 
aenting  among  the  fucoids  Cbondritea  (Fig.  131), 
allied  to  a  ataweed  known  as  Chondrna ;  Sigil- 
laria  {tigillum,  a  aeal],  one  of  the  Lycopodiaccs 


(Fig.  133),  tree-like,  with  bark  and  large  roota, 
ana  yet,  apparently,  an  alcra.  imua  fnema^.  a 
thread:  ^\nov  (phuton),  a  plant. 


(2.)  Jflteojiwi^y.^Rhiaopoda  (Fotwninifera), 
many  apeciea,  including  Saocammina  (Fig.  117, 
p.  435). 

Porifera  (Caldspongis:),  Astrieaapon^  (Fig- 
134).  Astraia  was  goddess  of  juaUce,  and  is  the 
sign  of  the  Zodiac  mown  as  the  Virgin. 

Hydrozoa,  Graptolitea.  Actinozoa,  many 
coials,  such  as  Halyidtea  again.  Fig.  121,  Cya- 
thophytlum    (Fig.     122),   and    Favositea,    the 


c 


Of  the  Echinoza,  very  many  forms,  auch  a* 
Pala)echinu8  (ancient  aea  urclun),  of  the  Echi- 
noidea ;  Falvaaterina  agsjn,  Fig.  106,  of  Uia 
Aateroidea  ;  Frotaater  (first  atar]  of  the  Ophia- 
roidea ;  Periechocrinaa  (Fig.  136),  of  the  Cri- 
noidea ;  and  EcMnosph;entea  again.  Fig.  123,  of 
the  Cistoidea.   iiipitxi'  (peilecao),  I  embrace. 

The  Annelida  ore  of  the  tubicolar  (p.  365) 
form,  and  of  the  form  represented  by  our  earth- 
worms and  aand-worms.  Of  the  former  Spirorbis, 
whoaecarved  tube-ahell  ia  ahown  in  Fig.  I3T,  is 
a  good  example,  fipiruj,  a  spire  ;  orbit,  an  orb. 
Of  the  latter,  Arenjcolites  again.  Fig.  107,  and 
Scolithus,  Fig.  133,  are  typical.   aroXioc  (skolios). 


t«ttnons  ;  XiSof  (lithos),  a  stone.     Annelid  jaws 
alsooccvr. 

Cnist&cea.  The  existing  bamacle.  Fig.  139, 
ia  repreaented  bj  Turrilepes,  Fig.  140.  tvrrii,  a 
t^wei  ;  tfpaa,  a  barnacle.  The  number  of 
trilobitea  is  immense.  There  are  also  Leperditia, 
whose  small  shell  is  ahown  in  Fig.  141,  and  the 
huge  PterygotuB  and  Eorypterus.  Pterygotus, 
Fig.  142,  IS  named  from  the  size  and  ibape  of 
its  mandibles,  or  jaw-feet,  rrcpu^  (ptemz),  a 
wing;  oiiCi  •"'"C  (ous,  otoa),  an  ear.  Eujypterns, 
Fig.   143,   is  so  named  because   of   its  broftd, 
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nrlBimiiig  feet,    tupas   (sa 


ib),   broad ;    wrcfio, 


\aaeaa,   Fig.    H4,  iii  OothkniJ,  and  at 
wow,  ux   miles  nutli-Bait  of  Lanark. 

(pbODeus),  a  BCOrpioD. 

UoUiucolda  are  mottly  old  frioidB,  mck 


reaching  m  £ar  Math  aa  the  mouth  ol  the 
Severn.  In  it  occnr  the  scales,  spines,  and 
ihea.  In  Fig.  MG  are  represented 
placoid  scales  from  the  Ludlow  bed. 
(plaxj,  a  plate  ;  utot  (eidoel,  teaembUnce. 
And  in  Fig.  147  ii  repieaented  a  spine,  called 
Onchns.  oi-xac  (onchos),  bent.  More  im- 
portant (till  are  the  plates  of  sach  fish  aa  Cephal- 


generall;.      The     Upper     Silurian     Lamelli- 


tnnchiata,  Oastropoda,  Cephalopoda,  ate  like 
those  of  the  Lower  Silurian.  We  may  add, 
boweTCT,  to  the  lAmellibrancha,  Mytilos  (thi 
Bvad),  and  ATicola,  Pig.  I4S.  Atrieuh,  altttle 


la  the  TTpper  Sitoiian  strata  we  meet  with  the 
first  tntcB  of  Vartebnita,  Ai  might  be  expected, 
the  lowest  class,  Pisces,  alone  is  represented. 
At  Ladlow — i.e.,  at  the  top  ol  the  SilimaD 
system,  there  is  a  bone  bed  varjing  in  thickness 
from  }in.  to  4in.  Thin  a<  it  is,  this  bone  bed 
s  an  area   of  quite  1,000  square  milee, 


already,    tbeee   ore 
standard  work. 

I  cannot  see  my 
the  thousand.and-oi 


a"© 


shops,   BO  moBt  jnst  take  at    random  eumplo 
that  occnr  to  the  mind. 

Work  is  either  partially  or  wholly  lintd-o* 
by  means  of  templets,  according  to  circna- 
elances.     Thui,   the    bolt  holes    in    a   cyliniff 
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aspis,  Fig.  14S,  and  Ptoraspis,  Fi^.  US.     n^nXq 
(kephale),  head  ;  ao-irif  (asptg),  shield. 

E.  How.^As  was  Biplained  above,  there  was 
mnch  disturbance  and  denudation  between  Lower 
and  Upper  Silurian  times.  The  Lower  Silurian 
rocks  were  slowly  submerged  in  the  sea,  which 
crept  inland,  leaving  ialands  of  Lower  Silurian, 
such  as  the  late  of  Man  ai^d  the  ialand  between 
Bnilth  and   Llandegley   (p.  435).     In  this  sea, 


never  very  deep,  and  upon  its  shores,  the  Upper 
Silurian  rocks  were  depodted.  The  Upper 
Llandovery,  e.^.,  are  Uie  remains  of  sea-beaijies. 
Clave  were  laid  down  in  the  iMyB,  the  finely 
laminated  sandstones  in  tranquil  water,  the 
ripple-marked  ones  where  tides  came  and  went. 

F.  EcoNoxiCAt  PHoni-CTB.— Not  very  im- 
portant. Some  sandstoDes,  limestones,  slates. 
From  the  Upper  BUnrifln  of  New  York   State 

imes  gypnum  or  calcinm  snlpbato. 

Table  XV.  shows  the  formations  of  gronps 
the  Silurian  system  as  a  whole. 
TiBLB  SV. 
The  Silutiao  System. 


USSi 


Bads. 

(Ludlow 
{  Wenlock 
f  Upper  Llandovery 

i  Lower  Lludoverj 
Candoc  and  Bala 
Llandeilo 

(Upper  jTWadooSlatee 


Lisgnla  Flags 


FITTIHG.-Xin. 

IN  a  previous  article,  p.  !34,  I  spoke  of  the 
useof  templets  SB  alternative  to  the  methods 
of  lining-oS  upon  the  table.  I  propose  now  to 
illustrate  the  topical  fenns  and  uses  of  the  mora 


very  commonly  marked,  <f 
mplet,  after  the  flange  and 


di^ed  from  a  ungle  templet,  after  t^e  flange 
covers  have  been  turned;  or  the  hole  in  »  >um 
bearing  can  be  marked  from  a  templet  aftei  ll« 
toot  has  been  planed.     On  the  other  band,  > 


uicD*  or   standard,   or  other    timitar   <»^- 

having  a  number  of  shaft-bearing  holes  in  it  th* 

must  have  a  deSnite  relation  to  one  another  u>« 

the  foot,  will  not  a«  a  rule  be  machiDed  at  «U 


3 
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in  order  to  averaee  approximately  the  amolow 
necoBBory  for  machining.  Then,  again,  U"**']'' 
templets  which  are  properly  gauges,  beiDgoi** 
exact  forms  and  dimensions  aa  the  work  wmchU* 
to  be  done  by  their  aid,  and  their  dimensiiiiu  ^ 
simply  tianaf  erred  with  caliper!  and  gangs'  vt 
vanouB  forms  to  the  work.  ' 
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Fig.  70aliowia  templat,  A,  tutd  for  drilling thi 
M>las,  either  in  a  cjlindet  flftnge,  oi  in  &  oovsr,  B. 
n»  edges  o(  auch  corera  sat  niosUy  tnnied  (or 
(ood  appeai-auca,  and  the  tnnied  edge  afford*  m 
ixoelleat  B^ds  for  the  concentric  Betting  of  the 
iomplet.  Three  oib*,  a,  aie  cast  upon  it»  edge, 
uid  bored  to  fit  doaaly  to  the  edges  of  the  tumsd 
vmr,  ox  fiange.  The  bolt  holes  may  be  lined  off 
nerely  irosi   luch  a  templet,  or  nuij  be  drilled 


,  ,  and  the  templet  is  then   made  of 

iron  of  }in.  or  lin.  thickbesa,  and  if  ia  very  □ 
(Unt  use,  the   holes  are  lined  with   hushei 
hardened  steel,  b  ;  otherwUe  the  holes  in  the  c 
pmtivelj  soft  oast  iron  would  soon  become  worn 
ont  of  truth   by  the  friction  of  the  drill.     If  a 
templet  is  only  used  occanonally,  and  for  mere 
lining  out,  then  for  cheapness  it  may  be  made  of 
a  bit  of  sheet  iron  without  the  nibs,  and  set  upon 
t^  flange  by  the  outer  turned  edge.     This  is 


«  common  pnctioe  in    the  drilling   of  flanges 
for_  itenm -pipes,    both    when    they    occur  on 

Slinder  and  condenser  caatinga,  and  also  for 
B  wrought  or  cast-iron  flanks  used  for  screw- 
ug  upon  wrought-iron  piping,  and  also  the 
blazing  metal  flimgeB  brazeil  apon  copper  tubing. 
fig.  71  shows  two  of  those  thia  templets.  One 
it  gland-shaped,  the  other  circnlu.  The  holes 
ne  marked  through  the  templets,  which  are  then 


fMnored,  the  circles  and  ceotras  centre. popped, 
HKi  the  drilling  done. 

.  When  a  cast-iron  templet  like  that  in  Tig.  70 
■•Med,  it  ii  clamped  upon  ita  corer  with  two  or 
!j««e  of  the  screw  clamps  shown  in  Fig.  19,  p.  8. 
^oe  templet  is  not  necessarily  osed  upon  the 
J"[wipondioj;  cylinder  Qange.  It  frequently  is, 
nowsver,  being  ast  correoUy  by  meuis  of  its 


centre  lines  c  and  d,  so  that  the  cover  may  sta»d 
in  it*  rieht  position.  Bat,  as  frequently,  the 
pmctice  is,  after  the  cover  has  been  drilled,  to 
set  and  clamp  that  upon  the  cylinder  flange,  and 
to  drill  the  holes  in  the  flange  throneh  those 
alrsadv  drilled  in  the  cover.  When  bolts  are 
used,  thisia  the  better  way;  if  stndsareemployed— 
the  holes  in  the  flange  being  small  for  tapping, 
and  those  in  the  cover  being  large  for  clearing — 
the  f  onner  is  the  better  method. 

Fig.  72  shows  a  templet  need  for  driUing;  the 
holes  in  the  flange  and  cover  of  a  steam-chest. 
As  the  edges  of  these  ports  are  not  nsnally 
machined,  the  templet  is  set,  not  by  the  edges, 
but  by  its  centre  lines  a  h,  set  upon  or  against 
the  horizontal  and  vertical  centre  linee  scribed 
upon  the  caatingi  apon  the  marldng-off  tfthle. 
Such  a  templet  as  this  should  be  of  abont  the  same 
thickness  as  that  in  Fig.  70,  eay  Jin.  or  Jin., 
and  of  cast  iron.  Or  it  may  be  of  sheet  iron  of 
from  about  10  to  II  gauge,  like  Fig.  71. 
The  thin  sheet-metal  templets  form  a  large  and 
iportant  type-    A  few  examples  are  given  '~ 


Figs.  73  to  81.    They  are  n 
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steel,  zinc,  or  brass,  varying  from,  say,  ^lin. 
to  J^in.  thick,  according  to  size  and  rigidity 
required. 

Fig.  73  shows  a  templet  used  for  lining  off 
slrap  for  a  connecting-ix>d  end-    This  is  made  of 


.,  -_  cut  from  the  solid  sheet,  as  shown. 
Tne  Bgure  shows  the  templet  struck  out,  and  its 
outlines  centre-popped  upon  a  sheet  of  metal  ' 
readiness  for  catting  out.    The  next  flgnre,  7 
also  shows  a  templet  of  a  slot  link  marked  o 


with  hammer  and  chisel  npon  a  blink  of  iron, 

and  finiahcd  by  flling  in  the  bench  vice.  If, 
'lowever,  tiuir  thickness  is  considerable,  say, 
iin.  or  over,  it  is  belter  to  drill  small  holes 
idjacent  to  eech  other,  and  to  the  edges  that 
have  to  he  Qled,  because  thei«  is  then  no  risk 
of  distortion  occurring,  as  there  is  when  the 
chisel  is  used  with  considerable  force. 
Sheet-meUl  templets  are  employed  for  mark- 
g  out  all  kinds  of  outlines  and  holes.  Fig.  7f 
illustrates  a  group  of  them.  A,  in  the  flgnre 
shows  one  suitable  for  marking  the  recea  a  tor 
the  brasses,  and  b  tor  the  taper-sorew  key  at  the 
small andof  a  connecting-rod ;  and  the  flat  end  e 


to  receive  the  marine -pattern  brasses  used  in  the 
example.  B  shows  a  templet  for  a  common 
double-ended  lever.  Two  circular  hole*  for 
crank-shaft  and  crank-pin  respectively,  with 
the  shaft  kej-way,  can  be  marked  from  a  templet 
tike  C.  I)  IB  a  templet  for  marking  off  a  number 
of  keys  precisely  alike,  E  is  one  for  marking  off 
single  eccentric  sheaves,  the  circumference,  hole, 
and  keyway  in  correct  positions,  while  F  is  for 
double  eccentrics. 

Templets  like  F  ore  not  much  used  for  lining- 
out,  the  tntniog  of  these  sheaves  being  uiully 
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done  upon  templet  blocks  having  the  reqnisita 
amount  of  eccentoicity  given  to  them,  and  the 
keyway  cut  upon  a  chacking-^in.  The  only 
use  of  the  templet,  then,  is  thennnr  the  poAtion 
of  the  hole  for  boring,  and  that  of  tne  keyway. 

Fig.  76  shows  a  modifled  form  of  sheet>metal 
templet,  in  which  pieces  A,  turned  down  at  ndes 
or  ends,  are  made  to  embrace  sides  of  work 
already  faced,  end  thos  become  a  guide  to  the 
markingK>fi  of  line*  apon  a  face  at  nght  angles 
therewith.  Such  a  ttnoplet  as  that  in  the  figure 
is  sttitatble  for  marking-off  on  engine  aroMbsad, 
sliding  on  ^de-bars  of  rectangular  sectian.  Tha 
templet  being  laid  against  the  end  fA  QiA  onm- 
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head,  and  the  nibs  A  embrodng  sidss  already 

faced,  the  sliding  faces  and  edges  of  the  eron- 
head  are  marked  trobt  the  recesses  B  B. 

Fig.  77  shows  a  templet  by  which  the  cottar 
way  in  the  atnb  ends  of  connecting  rods  con  be 
marked.  The  templet  A  is  set  on  the  faced  sides 
and  ends  by  means  of  the  nibs  b  and  the  hole  a 
scribed  through. 

Fig.  78  is  representative  of  a  class  ol  templets 
not  much  used  in  workshops,  but  serviceable  to 
Bnuteurs  and  home-workers  destitute  of  mechan- 
They  are  employed  either  for  lining.ont 
or  as  goides  tor  filing,  and  their  ontlines  mayba 
varied  extensiTely  to  Buit  work  in  tt&aA.     Th» 
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nioBtntioii  representa  two  discs  of  steel  or  iron, 
A  A,  bolted  upon  the  ends  of  the  boss  B,  and 
ue  used  as  guides  for  filing  it  to  shape  and  size 
in  preference  to  working  to  compass  lines.  Of 
course,  templets  of  this  type  can  only  be  used 
when  there  are  holes  existing,  into  which  bolts, 
or  short  pins,  or  studs-  can  be  thrust  to  preserve 
the  templets  accurately  in  position. 

Thin  sheet-metal,  or  cast  templets  of  the 
general  type,  sho?m  in  Figs.  70  to  77,  are  of 
use  for  a  multiplicity  of  purposes.  Tliere  is, 
practically,  no  luout  to  their  uses,  and  to  the 
forms  imparted  to  them.  Where  standard  work 
is  being  constantly  repeated,  and  centres,  dis- 
tances, and  diameters  are  fixed  onoe  for  aU,  the 
templet  is  made  accordingly,  and  remains  a 
nermanent  record  of  work  done,  and  a  guide  for 
future  work,  and  is  one  of  the  primary  elements 
in  producing  interchangeability  of  parts. 

Fig.  79,  A,  is  an  example  of  a  templet  of 
afioUier  dass.  It  is  set  to  a  centre  line.  This 
particular  one  is  used  for  marking  the  sunk  ke^- 
waysona  turned  shaft.  It  is  a  piece  of  tmn 
flheet-iron,  hvnmered  or  rolled  to  the  curve  of 
the  shaft,  and  cut  to  a  definite  length  to  corre- 
spond with  a  deficite  turned  length  on  the  shaft. 
Ae  slots  are  cut  to  correspond  with  the  exact 
positions  of  the  key-ways  required.  So  that  on 
Ltying  the  templet  upon  the  shaft,  the  position 
of  the  keyways  can  be  marked,  without  putting 
the  shaft  upon  the  lining-oif  table  at  all.  Also, 
if  key-ways  are  wantM  at  ansles  of  90°  for 
cranka  or  eccentrics,  or  at  any  other  angle,  they 
can  be  so  out  in  tiie  templet  A,  Fig.  80,  saving 
the  trouble  of  lining  off. 

Fig.  81,  A,  illustrates  a  sheet-metal  templet, 
usedfbr  marking  off  holes  in  two  distinct  planes 
— namely,  the  bolt  holes,  a,  in  the  foot  of  the 
oastinff  B,  and  the  shaft  hole  b.  The  templet  is 
flanged  down  ^  e  and  at  d,  and  is  thus  set  in 
position  in  relation  to  the  foot.  But  all  these, 
uieuffh  in  the  most  common  use,  are,  of  the 
simplest  possible  types.  They  are  essentially 
tem]^ets  zor  use  in  horizontal  planes  only.  When 
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centres  and  dimensions  have  to  be  marked  out 
upon  more  than  one  plane,  templets  can  usually 
be  devised  of  forms  suitable  to  the  requirements 
of  each  individual  case.  Frequently  a  single 
templet  will  suffice  for  a  piece  of  work,  some- 
times two  or  more  distinct  templets  are  necessary 
to  complete  the  lining  out. 

Fi^.  82  illustratoA  a  simple  templet  A,  used  for 
marking  off  the  bearing  hole,  a,  in  the  dead  eye 
bearing  B,  and  the  bolt  holes  b  also.  Of  course, 
before  the  templet  can  be  used  the  foot  must  be 
first  planed  along  the  line  c.  But  a  rough  lining 
out  of  that,  so  as  to  insure  the  proper  height  of 
the  centre  of  the  hole  a,  with  due  allowance  aJl 
round  for  boring,  is  quickly  done.  Perhaps  also 
the  face  d  may  have  to  be  planed,  or  a  circular 
facing  piece  (mly  may  be  faced  over,  to  save  the 
labour  of  tooling  the  whole  surface.  If  so,  that 
must  be  done  also.  Then  when  both  foot  and 
face  are  prepared,  the  templet  is  laid  on,  as  seen 
in  the  figure,  and  the  holes  scribed  off  or  drilled 
in  succession  in  the  casting^.  In  this  way  many 
scores  or  hundred  of  similar  bearings  can  be 
turned  out  all  exactly  alike. 

One  more  illustration.  Fig.  83,  must  conclude 
this  article.  It  is  that  of  a  templet.  A,  used  for 
drilling  the  hole  a  in  the  bracket  casting  B. 
The  foot  of  the  bracket  has  been  already  planed, 


and  the  holes  b  drilled  with  a  plain  templet  of 
sheet-metal  or  of  cast  iron,  and  these  now  are 
made  the  guides  from  which  the  hole  a  is  scribed 
or  drilled  direct.  There  are  four  pins,  <?,  in  the 
pl&ned  foot  of  A,  which  correspond  exactly  with 
and  bnter  the  drilled  holes  b  in  the  foot,  and  so 
fix  the  position  of  the  templet.  A  pin  is  shown 
in  section  below.  This  is  typical  of  a  very  ex- 
tensive and  widely  varied  class  of  templets  used 
for  machining  and  dxilliDg.  In  the  next  I  shall 
conclude  all  I  intend  to  say  on  tiie  subject  of 
templets,  with  some  examples  of  a  rather  more 
elaborate  character.  J,  H. 
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Strength  of  End  Plates.— 
Pitch   of   stays,    17in.      S  -  289,  T  «  f. 


formula  (xi.)— 


By 
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Combustion  Chamber  Plates.'-^ 
Pitch  of  stays,  8in.    S  »  64,  T  - 

100x64 
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Furnaces, — 
T  •  iin.,  D  -  39in.    By  formula  (iii.)— 

^^J-  -  1131b.  W.P. 
2  X  39 

C<mbustion  Chamber  Oirders. — 

By  formula  (xiv.)  W  •  28in.,  D  «  8in.,  L  •  21ft., 
P  •  8in.,  C  <-  760,  T  -  l]in.,  d  =  6in. 

^?Jl36x7x3         .  1261b.  W.P. 

4  X  (28-8 -J20  X  8  X  7 

Shell  Riveting, — 

T  -  \l\xk,  P  ■>  8in.  D  »  lin.  Percentage  of  plate 
by  formula  (xviii.) — 

(8-l)xl00^87ip«c«nt. 

O 

T  is  omitted,  as  it  occurs  in  both  numerator  and 
denominator.  Percentage  of  rivet  by  formula 
(xix.)— 

6  k  -7864  X  100  X  16  X  23  X  7  ^  g^.g  ^ 

8  X  13  x  28  X  4  *^ 

Shell  Strength, — Allowing  29  tons  per  square 
inch  on  the  uLaterial,  and  using  a  factor  of  safety 
of  6*1,  as  required  by  Board  of  Trade  rules. 
Again  referring  to  Art.  I.,  we  find  that  the 
working  pressure  varies. 

Directly  as  the  Thickness  x  2; 

„         as  the  Joint  percentage ; 

„         as  the  Stress  allowed  on  material ; 
Inversely  as  the  Diameter ; 

as  the  Factor  of  safety. 


M 


Or,  expressed  algebraically — 
T  X  percentage  x  S 
DITF 


W.P. 


13  x^-8  X  (29  X  2,240) 
8  X  l,000x  162  X  5'1 
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We  have  thus  proved  the  correctness  of  the 
dimensions  fixed  in  A.rticle  VII.,  and  the  lead- 
ing principles  of  construction  have  been,  it  is 
hoped,  so  stated  as  to  enable  a  mechanic  to  think 
out  the  further  details  of  staying,  &c.,  for  him- 
self. Naturally,  there  is  always  latitude  for  the 
exercise  of  ingenuity ;  but  ix  the  mechanical 
principles  upon  which  the  problems  are  to  be 
thought  out  have  been  made  any  clearer  by  the 
foregoing  articles,  their  purpose  will  have  been 
served. 
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AN  IMFEOYBD  WATES-MOTO&. 

OME  Important  improvements  have  recently 
been  embodied  in  the  oonstruotion  of  the  welf- 
known  Little  Giant  water-motor,  a  simple,  service- 
able, and  powerful  machine,  of  which  large 
numbers  are  in  use.  It  ii  built-on  the  principle  of 
the  turbine,  and  therefore  gives  a  high  degree  of 
effidenoy,  and  the  pinion-gear  is  extoaded  to  the 
outside  to  be  operated  by^  a  lever  for  the  adjust- 
ment of  the-  water  jets,  which  are  opened  and  closed 
at  will,  the  lever  being  operated  by  cog  gears,  as 
shown  in  the  sectional  view.  The  wheels  are  made 
of  brass,  Becuret^r  riveted  together,  the  water-ohute 
being  of  composition,  and  the  shaft  of  steel,  while 


the  motors  have  only  t«ro  bearings,  babbitted,  to 
run  with  the  least  possible  iriction. 

These  motors  are  used  in  all  sections,  sad  for  ii 
almost  unlimited  variety  of  purposes.  la  Mobile, 
Ala.,  the  Craft  and  Co.  roller  mill  is  osiDg  oo«  for 
grinding  com,  making  27  bushels  of  meal  per  boor 
with  86lb.  of  water  pressure,  and  two  are  u  ue  in 
the  MobQe  foundry.  In  Galveston,  Texas,  ik  of 
these  motors  are  in  use.  At  Defiance,  Ohio,  letext] 
large-size  machines  are  in  use,  and  the  Fka&Uia, 
Ohio,  waterworks  light  their  pumping-station  with 


a  combined  motor  and  dynamo,  the  hish  speed  of 
the  motors  specially  adapting  them  mr  nmiUBg 
dynamos.  The  Joliet,  111.,  and  IndepsadsBOi, 
Iowa,  waterworks  also  use  it  for  lighting  stationi, 
for  wnich  purpose  it  is  likewise  used  at  PawtocM, 
B.I.,  Boston,  Lynn,  and  many  other  watarworb 
stations,  a  kind  of  service  for  which  the  moat  affi- 
cient  machinery  is  always  sought.  Biany  pristiag 
ofBLoes  throughout  the  oountiy  use  the  motor  to 
run  presses,  and  it  is  emplo^^ed  for  almost  ereiy 
purpose,  from  running  machine  shops,  eleratoi^ 
pumps,  &c.,  to  the  operating  of  fans,  blowers,  aai 
church-organs.  Further  particulars  in  ref ereooe  to 
this  efficient  motor  mi^  be  obtained  of  the  Belknap 
Motor  Co.,  Portland,  Me. 


A  CRANK  WITHOXTT  A  DIAD-POHT. 

r  reciprocating  ateam-en^es  Xwith  a  lingla 
cylinder  there  are  two  pomts,  one  at  the  end  of 
each  atroke  of  the  puton-rod,  where  no  force  ii 
exerted  hj  the  engine  on  the  crank ;  and  even  if 
there  were,  the  force  would  be  directly  perpandiealtf 
to  the  shaft,  and  no  rotation  could  take  place.  If  sock 
an  engine  is  accidentally  stopped  when  the  piston- 
rod  and  crank  are  at  one  of  these  so-called  "  dasd- 
points,"  the  mabhinezy  cannot  be  started  until  the 
crank  is  pushed  past  the  dead-point,  either  by  hand 
or  by  apecial  machinery.  Once  atarted,  tba 
momentum  of  the  flv-wheel  or  other  macbina^ 
aufficea  to  carry  it  paat  theae  pointa. 
A  French  engineer,  M.  Michele,  haa  invented  a 


eunple  device  by  which  the  effect  of  the  dead-posat 
is  overcome,  and  the  crank  ia  always  ready  w 
reapond  to  the  force  of  the  engine,  no  matter  » 
what  point  in  the  atroke  it  may  have  prerionuV 
atopped.  It  ia  eapedally  adapted  to  engines  ox 
moderate  aize,  and,  aa  ahown  in  the  en^^^^Jg 
oonaiata  in  allowing  the  crank-pin  to  play  w  a  v^ 
outinasteel  diso  ftstened  to  the  end  of  the  skan. 
The  crank-pin  is  pressed  upon  by  a  qnrisg,  wni^ 
is  so  adjusted  thatl  at  the  ordinary  working  gtg^' 
pressure,  it  is  hela  firmly  in  place.  If,  howav^' 
the  crank  ia  at  a  dead-pomt,  when  the  full  preffoi* 
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of  tha  sieam  is  admittad  into  the  cylinder  the  apring 
if  ooMpryaed,  tiie  crank-pin  slides  in  the  grooye  to 
^  poaition  anown  in  the  dotted  lines,  and  the  shaft 
hsgma  to  reyolva.  As  the  pressure  of  the  steam  in 
tha  orlinder  while  the  engine  is  in  motion  is  leas 
than  tiiat  in  the  boiler  itself,  as  soon  as  the  shaft 
hfl||in8  to  turn  the  pressore  lagainst  the  spring  is 
xaMTad,  and  it  fbroea  the  orank-pin  back  to  its 
umal  position.  It  is  only  necessary  to  adjnst  the 
taniion  of  t|&a  spring,  by  means  of  the  nut  shown  in 
the  drawinK>  so  that  it  will  resist  a  pressure  slightly 
less  than  that  usually  carried  in  the  boiler.  After 
that  tha  action  is  entirely  automatic. 


CAH   MOTIONS.* 

THE  paoaliarities  of  the  particular  kind  of  cam 
to  be  oonsidered  can  beat  be  described  by 
zaferaaoe  to  that  form  of  it  shown  in  Fig.  1. 

It  will  be  seen  t^t  there  is  a  shaft  carrying  a 
iaag«L  and  on  that  flange  there  is  a  roller  set  a  oon- 
sidenble  distance  from  the  centre  of  the  shaft. 
This  roller  fits  the  slot  in  the  cam  so  that  it  may 
■OTS  freely,  but  haye  no  lost  motion. 

When  the  flange  rerolves  in  the  direction  of  the 
anew,  the  slide  to  which  the  cam  is  attached  will 
xeciprooate^  and  its  motion  will  be  modified  by  the 
ih^  of  tke  slot  within  which  the  roller  travels. 
The  shape  of  the  slot  here  is  an  arc  struck  ftom 
Oa  centre  C. 

The  eifect[of  a  cam  in  which  a  roller  operates 
within  a  slot  of  irregular  shape  is  not  calculated 
from  either  side,  but  by  the  central  line  between 
Ike  two  sides.  This  will  not  affect  the  cam  in 
Fig.  1,  because  both  sides  and  the  central  line  are 
rtrook  from  a  common  centre,  as  C.  In  fact,  this 
particular  cam  gives  precisely  tne  same  motion  as 
wonld  be  produced  if  the  cam  were  removed  en- 
tirely, ana  the  centre  C  were  on  a  stud  attached  to 
tha  Slide  F.  and  this  stud  were  connected  to  the 
zoUar  by  a  link  or  connecting  rod  of  a  lengtii  equal 
to  the  mstance  from  the  centee  C  to  the  centre  of 
loUer. 

In  a  dot  of  one  arc,  as  here  shown,  or  in  a 
■trti^t  slot,  as  indicated  by  the  dotted  lines  A  B 
t&dBE,a  block,  as  G,  may  be  employed  instead 
of  the  roller.  But,  however  preferable  such  block 
naj  be  theoretically,  it  is  found  in  practice  to  be 

Suite  inferior  to  the  roller  shown ;  m  rerpect  of 
ietion,  economy,  and  lasting  quali^. 
Instead  of  an  arc,  if  the  cam  in  Fig.  1  was  of  a 
■laj^  as  the  sbrai^ht  dotted  lines  A  Band  BE,  the 
nciproeating  motion  of  the  slide  would  be  in  exactly 
Oa  nine  time  at  one  end  of  such  motion  as  at  the 
o»ar.  With  the  arc  shown,  however,  the  motion  is 
Audi  accelerated  when  the  roller  passes  to  the  right 
« the  centre  line  aboi  the  shaft  toward,  and  from, 
^  centra  C,  and,  of  coune,  is  correspondingly 
>waoed  during  the  other  half  revolution. 

In  Fig.  2  this  cam  is  shown  as  operating  a  hinged 
iSTsr. 

Ths  aetinc  part  of  the  cam  is  made  from  three 
^'^  HA,  AjB,  and  BG.  The  arc  AB,  when 
ypfed  ty  -the  roller,  as  in  Fig.  2,  coincidee  with 
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the  path  in  which  the  roller  moves,  so  that,  while 
the  roller  ia  moving  from  A  to  B,  the  lever  will  be 
at  rest.  But  it  wul  be  at  rest  only  once  in  each 
revolution  of  the  flange.  It  is  practical  to  make 
this  rest  equal  one-sixtii  of  the  time  of  revolution, 
and  have  no  noise.  The  rest  A  B  is  as  practical  in 
a  cam  in  the  slide.  Fig.  1,  as  it  is  in  the  lever, 
Fiff.2. 

If  a  straight  slot  wero  made  in  this  lever,  the 
centre  line  of  which  is  indicated  by  tiie  line  I K, 
the  rate  of  movement  would  be  greater  than  the 
roller  passed  between  the  shaft  and  the  fulcrum, 
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and  less  when  it  should  pass  on  that  side  of  the 
shaft  opposite  the  fulcrum.  The  lever  would  be 
roversed  at  the  moment  the  roller  reached  the  aro 
C  D,  whose  centre  is  the  fulcrum  K,  and  the  differ- 
ence in  the  time  of  each  sequent  oscillation  would 
VBjy  as  the  distance  between  this  arc  and  the  line 
£F.  This  difference  must  be  considered  in  the 
design  of  cams. 

Fig.  3  illustrates  the  needle  bar  cam  of  a  sewing 
machine.  This  is  the  most  practical  form  this  style 
of  cam  has  taken.  There  have  been  probably 
twenty  millions  of  such  cams  made  and  used  in 
different  kinds  of  sewing  machines,  and,  after 
many  attempts  to  get  a  satisfactory  equivalent  for 
this  device,  it  is  the  most  effective  thing  for  the 
pupose  yet  found. 

The  peculiar  thing  about  this  cam  is  that  it 
receives  moro  motion  than  the  throw  of  the  roller 
^ves  it.  It  will  be  seen  that  a  roller  travelling  as 
mdicated  by  the  arrow  will  have  forced  this  cam 
down  to  the  extreme  when  it  has  reached  the  point 
A.  Than  to  reach  B  the  cam  must  be  raised  so  as 
to  bring  the  roller  aro  indicated  by  the  arrow  to  the 
middle  of  the  dot  B.  Again,  to  reach  G,  it  must  be 
rotumed  to  the  lower  position.  Thus  it  is  possible 
with  this  cam  to  strike  two  blows  at  one  end  of  a 
stroke,  and,  if  required,  one  of  them  may  be  thrust 
farther  than  the  other.  This  is  called  ''second 
motion." 

To  dengn  a  cam  having  two  motions  at  one  end 
of  the  stroke,  as  in  Fig.  4,  indicate  the  centres  A 
and  B  a  distance  apart  equal  to  the  required  short 
second  motion.  Tnen  with  a  radius  equal  to  that 
of  the  roller  on  the  flange,  describe  the  croscent  J  K 
from  these  oeotree.    On  the  inner  aro  of  the  crescent  i 


indicate  the  time  or  degrees  of  rotation  L  and  M  to 
be  consumed  in  making  this  second  motion,  and 
through  L  and  M  draw  the  lines  BE  and  BD. 
Then  draw  the  lines  J  E  and  J  D  from  each  end  of 
the  crescent  parallel  to  each  other,  and  to  the  line 
between  the  centres  A  and  B.  Draw  the  arcs  F  H 
and  I G  from  the  intersections  E  and  D  as  centres. 
The  centra  G  will  have  to  be  obtained  experiment- 
ally, and  must  have  a  position  that  will  give  the  arc 
HI,  touching  the  outer  aro  of  the  crescent,  ana 
joining  smoouily  both  arcs  F  H  and  I G. 

This  rule  cannot  be  taken  to  construct  all  such 
cams,  but  it  will  indicate  the  main  features  of  them 
all.  This  crescent,  however,  wiU  be  found  of  ad- 
vantage in  almost  every  cam  of  this  character  whero 
the  amount  of  second  motion  and  the  time  used  in 
making  it  must  be  accurate. 

In  Fig.  4  only  the  centra  line  is  given.  In 
Fig.  5  is  shown  a  cam  which  has  more  motion  than 
the  throw  of  the  roller,  but  no  eeoond  motion. 
This  is  of  advantase  where  the  room  is  limited 
ndewue.  The  usuiJ  method  of  getting  two  lines 
parallel  to  the  central  G  H  is  indicated. 

It  is  always  to  be  preferred  that  the  plaees  in 
cams  of  this  chaxaoter  whera  the  roller  reverses  its 
motion  within  the  cam^  and  begins  to  ratnm  over 
its  track,  should  be  at  nght  angles  to  the  movement 
of  the  cam,  or  nearly  so.  If  not,  thera  is  likely  to 
be  noise. 

All  the  cams  hera  given  ara  as  applicable  to  a 
lever  as  to  a  sliding  device.  In  designing  a  central 
line  for  this  kina  of  cam,  no  curve  must  be 
made  that  has  a  radius  as  short  as  half  the  dia* 
metOT  of  the  roller  to  be  used  in  it.  If  a  radius  be 
so  short,  an  angle  will  be  found  at  the  exact  point 
the  centra  has  occupied.  If  the  radius  be  diorter 
thera  will  be  a  loose  place  at  the  point  the  centra 
occupied  which  nothing  can  cura.  Have  the  radii 
as  long  as  practicable. 

I  have  known  a  roller  in  a  cam  similar  to  Fig.  3 
to  maintain  a  speed  of  mora  than  3,000in.  per 
minute.  The  cam,  roller,  and  roller  stud  wera 
hardened.  This  duty  was  not  continuous,  but 
stopped  about  eight  minutee  in  each  hour.  Hie 
work  done  was  to  radprocate  a  bar,  which,  com- 
plete, weifthed  perhaps  3oz.,  a  distance  vertically 
of  about  l^in.  and  about  900  times  per  minute. 
In  addition  to  this  it  perforated  lavers  of  hard 
linen  doth  <^in.  thick,  with  a  needle  mora  than 
xSoin.  in  diameter. 

At  tha  end  of  three  months'  wear  of  this  kind  the 
cam  was  found  to  be  in  good  order.  The  roller 
was  slightiy  worn,  but  the  roUer  stud  was  most 
worn,  being  oval  and  about  k^qUi-  smaller  in  one 
direction  than  it  was  originally. 

These  cams  an  now  usually  made  of  machinery 
steel  for  sewing  machines,  and  case-hardened.  In 
some  instances  the  groove  is  partly  drop- forged 
into  them,  but  in  others  the  blank  is  punched  from 
the  flat  stock,  and  the  groove  is  milled  from  the 
solid.  Everything  oonddered,  perhaps  this  latter 
plan  is  the  better  one.  In  which  case  the  preferable 
procedure  is  like  this : 

Make  the  die  -Olin.  larger  than  finidied  model, 
groove  side  up.  Pickle  the  scale  off  the  stock,  and 
anneal  it  befora  punching.  Flatten  in  drop  prees, 
groove  or  punch  side  down. 

Make  a  punching  die  to  exact  model  size  and 
ra-punch  the  blanks,  groove  dde  down.  This 
raversea  the  punching  operation,  and  will,  if  done 
well,  make  the  edgea  equal  to  a  mill  cut,  and  quite 
squara  on  both  adee.  The  groove  dde  will  requira 
no  milling  if  the  flattening  is  good,  but  it  should  be 
lapped  so  that  the  burrs,  &c.,  may  be  taken  off,  as 
that  side  is  down  in  the  next  operation,  that  of 
milling  the  bade  or  the  seat  on  which  it  is  attached 
to  its  bar. 

In  the  cam  shown  in  Fig.  3  the  podtion  on  tha 
bar  is  got  by  the  projection  D.  The  top  of  this  will 
not  ormnaruy  be  required  to  be  milled,  because  the 
groove  may  be  cut  deep  enough  to  accommodate 
every  reasonable  variation  in  tins  hdght.  Thera^ 
fore  thera  need  be  but  two  cutters  in  the  gang  to 
mill  this  seat  as  shown,  but  if  thera  be  other  shapes 
added  to  it  other  cutters  may  beraquired. 

The  groove  now  only  remains  to  t>e  milled,  which 
is  admirably  done  by  machinee  made  by  a  number 
of  first-class  makers. 

Just  here  I  wish  to  say  a  word  about  the 
** burring*'  of  sted  after  it  is  milled,  and  all  I 
have  to  say  is  that  such  burring  and  cornering 
generally  cods  mora  thaR  the  millii^  operation  that 
precedee  it.  It  is  all  handwork  of  a  tedious  kind, 
requiring  cara  and  judgment.  Perhaps  some 
genius  can  see  a  way  to  do  this  work  by  tools. 


SWITCH  FOB  CHAEOINO  STORAGE 
BATTEBIES  FBOM  ABC  CIBCUITS. 

AN  ingenious  switch,  a  view  of  which  is  given 
in  the  accompanying  illustration,  has  bean 
devised  for  char^g  storage  batteries  from  ara 
lighting  circuits  without  opening  or  interrupting  the 
circuit.  It  is  the  invention  of  Mr.  W.  S.  Hill,  of 
Boston,  Mass.  The  switch  has  four  contacts,  an 
electromagnet,  and  a  lever  actuated  by  a  spring. 
When  the  lever  is  raised,  as  shown  in  the  cut,  the 
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Attention  is  drawn  to  the  fact  that  in  the 
JBMTQpean  Magazine  of  December  1813,  the  folio w- 
isfl^  remarks  appear: — "Inflaenza  or  epidemic 
ooUi.     Sach  ia  the  term  given  by  medical  gentle- 
men to  the  disorder  now  so  prevalent  m  this 
conntiy — sometimes  fatal  in  ite  results  among 
,  children.  _  Ist.  Its  general  symptoms  are  ri^or, 
or  sMvering,  as  in  an  ague,  intense  sneezmg, 
running  at  the  eves  and  nose,  hoaneness  of  voice, 
pains  in  the  heaa,  chest,  and  limbs,  oppression  on 
the  InngB,^  and  astonishingly  rapid  respiration  at 
night,    with   intermittent  fever  and  spasmodic 
affections  daring  sleep.     2nd.  Its  certain  cnre  is 
effected    by^  a    gentle   emetic   of  ipecacuanha, 
frequently  aided  by  small  cups  of  some  warm  tea 
or  plain  water,  ana  a  dose  of  strong  infusion  of 
senna  on  the  following  day.    An  ounce  of  manna 
dissolyed  in  half  a  pint  of  spring  water  may  be 
taken  in  a  tablespoonf  ul  at  one  time  whenever  the 
oongh  ia  troublesome.     3rd.  The  diet  should  be 
roasted  apples,  broths,  barley-water,   tapioca,  or 
weak  gruel.     4th.  The  clothing  w:arm,  but  not 
heavy.     Flannel  underdresses  are  highly  bene- 
lloial;     a    flannel   shift   at   night   has    proved 
essentially  useful  also.    A  slight  coal  fire  in  the 
nursery  and  in  the  bedroom  is  indispensable — not 
to  hea^  but  to  dry  the  air  of  the  chamber." 
-     Prof.  Huxley,  as  Dean  of  the  Koyal  College 
of  Scienoe  of  London,  thinks  that  many  who 
may   have    arrived  at  the  conclusion  that  the 
.  institution,  which  began  so  humbly  in  Jermyn- 
street  40  years  ago,  and  is  now  important  enough 
to  ask  a  favour  of  the  Chancellor  of  the  Ex- 
chequer, was,  from  the  beginning,  intended  for 
a  school  of  mines  alone,  and  that,  as  such,  it  has 
grown  to  its  present  dirnensions  and  justifies  its 
present  claims.    If  (he  says)  I  am  right  in  this 
supposition,     the    report   must   be   erroneous, 
because  no  one  knows  better  than  my  friend,  Sir 
Lyon  Piayfair,  the  remoteness  from  fact  of  any 
such  supposition.    No  one  had  more  to  do  with 
the  original   plan  of   the   school,  and  no  one 
deserves  more  credit  than  he  for  the  first  attempt 
to  found  a  broadlj^  and  lib^aUy-organised  tech- 
nical college  in  this  country  by  the  establishment 
of  the  Government   School    of   Mines  and  of 
Science  applied  to  the  Arts,  in  Jermyn- street,  in 
1851,  and    its    subsequent  reorganisation,  two 
years  later,  as  the  Metropolitan  School  of  Science 
applied  to  Mining  and  the  Arts.     From  that  time 
onwards  the  name  of  the  institution  has  under^ 
gone  several  changes ;  but,  in  substance,  it  has 
never  been  narrowed  to  a  simple  school  of  mines.  As 
a  chemical  school  it  has  possessed  at  least  an  equal 
pmcUcal  importance ;  as'a  school  of  geology  and 
of  biologj^  it  need  not  be  ashamed  to  speak  with 
its  enemies  in  the  gate.    At  the  present  moment 
the  titie  of  Assooate  of  the  Royal   School  of 
Mines  is  given  to  those  who  pass  out  in  two  of 
the  eight  divisions  into  which  the  instruction  of 
the  Bmral  College  of  Science  at  South  Kensington 
is  divided,  and  I  am  afraid  that  witiiout  the  other 
liz  there  would  not  have  been  the  least  necessity 
for  the  council  to  press  for  larger  accommoda- 
tiou.    Prof.  Huxley  says  that  about  three-fourtiis 
of  the  work  of  his  colleagues  seems  to  be  publicly 
ignored. 

This  year's  Naturforscher-Yersammlung  will 
be  held  at  Munich  from  September  12th  td  17th, 
and  the  Gerrman  Society  for  "OeffentUche 
Qesondheitspflege  "  will  meet  at  "Wurzburg  from 
the  17th  to  the  20th  of  the  same  month. 

l^e  Council  of  the  Koyal  Meteorological 
Society  have  arranged  to  hold  an  exhibition  of 
instruments,  charts,  maps,  and  photographs  re- 
lating to  dimatology  at  25,  Great  George -street, 
from  March  15th  to  18th,  and  they  invite  all  who 
can  to  help  them  with  the  loan  of  anything  of 
the  kind  suitable  for  exhibition. 

Superintendent  Johnson,  of  the  Deaf  and  Dumb 

Institute,  of  IndianapoUs,  Ind.  (U.S. A.),  has 

been  making  some  interesting  experiments  with 

ue  phonograph,  and  believes  that  in  connection 

^th  it  he  can  teach  the  majority  of  the  deaf 

mntsB  under  his  charge  to  talk.     He  finds  that 

uu)  instrument  concentrates  the  sound  at  the 

vnm  of  the  ear  in  such  a  way  that  many  of  the 

pnpils,  otherwise  deaf,  are  enabled  to  hear.    He 

toed  the  phonograph  with  27  boys  and  29  girls. 

^'  these  only  tmree  girls  were  unable  to  hear  any- 

«^g.  at  all.    Twenty  boys  and  20  girls  could 

n«ftr  instrumental  music,  while   11  boys  and  16 

girls  could  distinguish  spoken  words.     Of  the  56 

^hose  hearing  was  tested  by  placing  the  phono- 

^Ph  tabes  in  their  ears,  28  could  hear  best  with 

^  left  ear  and  14  with  the  right,  whUe  11  heard 

•like  with  botii. 

H.  Belpsat,   Director   of  the   French  Ecole 


Sup6rieure  d'Aerostation,  is  exhibiting  at  the 
Palais  des  Beaux  Arts,  on  the  Champs  de  Mars, 
a  fiying  machine  of  Ixis  invention.  It  is  very 
simple,  being  a  sort  of  aerial  velocipede.  The 
rider,  by  the  aid  of  treadles,  moves  a  twin  screw 
placed  above  him,  by  means  of  which  the  machine 
should  rise  into  the  air.  When  he  has  arrived 
at  the  desired  height  another  screw,  placed  on 
one  side,  is  also  brought  into  action,  and,  by 
means  of  a  large  fan-like  rudder,  M.  Delprat 
thinks  the  machine  can  be  made  to  advance  in 
the  required  direction. 

In  a  rain-making  experiment  made  near 
Mozufferpur,  under  the  oirection  of  Mr.  Leos, 
executive  engineer,  three  charges  of  dynamite, 
each  201b.  in  weight,  were  fired  at  intervals  of 
about  nine  minutes,  from  a  wire  suspended  50ft. 
above  t^e  pound.  So  far  as  could  be  observed, 
t^e  explosions  had  no  appreciable  effect  on  the 
atmospheric  conditions.  In  the  United  States 
the  experiments  are  reported  to  be  successful ; 
but  perhaps  in  that  country  they  make  the 
experiments  when  there  is  a  possibility  of 
successful  results. 

Anthropology  in  South  America  (a  rather  wide 
address)  is  to  be  worked  up,  for  it  is  rumoured 
that  a  sum  of  20,000dol.  has  been  placed  at 
Prof.  Putnam's  disposal  for  the  purpose  by  a 
Connecticut  genUeman.  Such  work  of  the  kind 
as  has  been  done  would  seem  to  indicate  that 
there  are  many  discoveries  to  be  made  in  the 
country^  especially  in  the  part  best  described  as 
Central  America.  The  sum  allowed  Prof.  Putnam 
is  to  be  devoted  especially  to  the  procuring  of 
objects  of  anthropological  interest  for  the  Chicago 
Exhibition  of  1893.  A  portion  of  the  exhibit 
will  be  cliff-dwellers*  relics,  gathered  in  Colorado, 
Utah,  Mexico,  anc}  Arizona. 

At  a  recent  meeting  of  the  Brussels  Academy 
of  Sciences,  a  note  was  read  by  Prof.  J.  Van 
Beneden,  '*0n  the  Study  of  Heat  and  Light 
Phenomena  Accompanying  Electroljsia,*'  by 
MM.  £.  Lagrange  and  Hoho.  In  an  electrolyte 
of  dilute  sulphuric  acid,  a  positive  electrode 
having  an  area  of  ISOsq.cm.  was  immersed, 
whilst  the  negative  electrode  consisted  of  a  wire 
of  copper  0*25mm.  in  diameter,  submerged  to  a 
depth  of  0'5mm.  below  the  level  of  the  liquid. 
On  passing  a  current  from  accumulators  through 
the  electrolyte,  the  ordinary  phenomena  of  elec- 
trolysis were  observed.  When^  the  electro- 
motive force  was  increased,  a  kind  of  decre- 
pitation, resembling  the  fizzing  noise  which  is 
heard  when  drops  of  water  fall  on  a  hot  metal 
plate,  was  produced  at  tiie  negative  electrode. 
The  liquid  about  this  electrode  appears  to  be  in  a 
state  of  ebullition.  The  phenomena  increased  in 
distinctness  as  tiie  difference  of  potential  between 
the  negative  ^eotrode,  and  a  point  in  the  liquid 
3mm.  from  it,  approached  16  volts.  At  intend, 
when  the  differonce  of  potential  had  ruached 
16  volts,  a  number  of  luminous  points  were 
produced  between  the  electrode  land  the  liquid, 
and  their  frequency  was  found  to  increase  with 
the  differonce  of  potential.  The  author  has 
studied  the  phenomena,  using  electrodes  of  Pt, 
Cu,  Zn,  Sn,  Fe,  and  C  of  different  dimensions, 
electrolytes  of  different  degrees  of  dilution  and 
different  natures.  He  finds,  among  other  things, 
that  the  phenomena  commence  when  the  electro- 
motive force  is  the  same  (for  a  given  degree  of 
aciditv],  whatever  the  naturo  of  the  electrolyte. 
The  mtensity  of  the  curront  incroases,  eateris 
paribuSf  with  the  sections  of  the  electrodes,  and 
varies  with  the  nature  of  the  electrode.  For  the 
same  degree  of  acidity,  the  same  electrode,  and 
the  same  amount  of  immersed  surface,  the 
intensity  of  the  current  tends  to  remain  constant, 
although  the  electromotive  force  varied  from  76 
to  98  volts. 


Thb  value  of  the  farm  prodnots  of  the  United 
States  in  1891  amounted  to  700,000,000dolB.  more 
than  was  produced  in  1890. 

BecoTorinff  Qold  and  Silver  by  Electri- 
city.— A  French  photographic  journal  describes  a 
method  of  reoovenng  the  gold  and  silver  waste  of 
photographic  processes  hj  means  of  electricity.  The 
process  oonsists  of  suspending  in  the  solutions  con- 
taining these  metals  a  plate  of  oarhon  to  the  posi- 
tive pole  of  the  battery,  and  a  zinc  plate  to  the 
negative,  the  two  being  separated  by  the  space  of 
about  l^iiV  With  the  dosiog  of  the  dromtfrom 
any  ordmary  battery  there  is  formed  on  the  ziuo 
electrode  a  black  deposit,  which  faUs  to  the  bottom 
of  the  solution.  This  deposit,  after  being  removed 
and  dried,  is  melted  in  a  crucible,  forming  an  ingot 
oimML 


LE  ITERS  TO  THE  EO&SSi 

[Wi  do  not  hoid  ovrnlvds  retpontibU /or  tJUspinUwof 
our  oorrMjMmdtnta,  Tfu  SdUor  resp«et/uUif  requeUs  tkot  •(! 
oommuniaUion$  skovXd  hi  drotom  up  at  bri^jf  tu  p6$i^i$.] 

AU  eommunieationg  ihouXd  he  adiruMd  to  OkeKj»iT«»  «/ 
Iho  BjrauBB  MsoBAno,  882,  Btrand,  W.O* 

All  Ohtuput  and  Poat-offlce  Ordori  to  ht  node  pugMt  io 

J.  PaBSMOBS  BOWI.BD8. 

\*  In  order  to  faeilitaU  ri/«re/tc«,  Corrupondentt^  wU« 
gpwking  of  any  Utter  previous  v  inaerted,  taiU  ohUge  kg 
wisntioning  the  number  o/th«  Lettor,  euwMat  tkepogeon 
lohieh  it  appeart, 

**  I  would  have  everyone  write  what  he  knowi,  aai  a« 
maoh  as  he  knows,  bat  no  more ;  and  that  not  in  this 
only,  bat  in  all  otner  subjacta :  for  each  a  penon  rnt^r 
have  tome  pardoular  knowledge  and  experience  of  th« 
natore  of  eooh  a  i^eraon  or  anch  a  f«antain.  that  as  te 
other  thingH,  knows  no  more  than  what  everybody  do«t, 
and  yet.  to  keep  a  clatter  with  this  little  pittance  of  hie, 
will  nnaertake  to  write  the  whole  body  of  phvsieks,  a  ne« 
from  whence  great  inoonvenienoes  derive  their  oriiriaal.* 
—Montaigne^ 9  Etsajft, 

POTSDAM  SPEOTBOaBAPHT-DiaNITT 
AND  mrPTTDEtrOE  —  TBBBESTBtAX; 
OBBITAL  VELOOITT— '^C.a.S''  MBA- 
8ITBE— SUNSET  ON  OHIMBOBAZO  — 
OOMBTS— THB  "OONNBOTION  OF  THB 
PHYSZOiali  S3IEN0B3*'— THE  PAS- 
SAGE OF  THE  PZ«ANE  OF  SATUBN'S 
BINaS  THBOUaH  THE  SUN— THB 
BBSr  FOBTY  BOOKS —BISTIIiLINa* 
WATBB— MA0NIF7INa  POWEB  OP 
MIOBOSOOPES-DEBASED  ENGLISH. 

[33082.]— The  December  number  of  the  Jfonfkif 
Noticet  ol  the  Boyal  Astronomical  Society  contains 
a  paper  by  Prof.  H.  G.  Yogel,  which  should  bs 
read  by  every  one  interested  in  the  subject  of 
stellar  speotrosoopy.  It  is  "  On  the  Method  of  Ds> 
terminingthe  Velocity  of  Stan  in  the  Line  of  Sight,'  * 
and  gives  a  detailed  description  of  the  apperatui 
employed  at  Potsdam,  and  of  the  methods  adopted 
of  measuzement  and  reduction  of  the  photographie 
negativee  obtained  by  its  aid.  Tliere  cannot  bs  the 
snullest  doubt  that  the  Potsdamobaervations  greatly 
exceed  in  aoouraoy  any  that  have  hitherto  been 
made,  and  that  any  results  which  are  discsrdsat 
with  those  obtained  hj  Prof.  Voj^  and  Dr. 
$oheiBer  must  unhesitanngly  he  rejected.  With 
the  example  of  these  eminent.men  before  us,  thougU, 
and  in  the  light  of  the  fiank  and  elaborate  exposi- 
tion of  their  method,  we  may  look  forward  to  its 
speedy  adoption  in  this  oountey.  One  very  notable 
xesult  deserves  repetition  here,  and  shall  be  given 
in  Prof.  Yogel'sown  words:— **  I  will,"  ho  says, 
**  remark  in  condnsion  that  the  Telodties  of  the 
stars  have  proved  to  be  much  smaller  than  was:* 
be  ezpeoted  from  direct  observations.  The  msaa 
result  for  forty  •seven  stars  is  10*6  English  miles. 
Among  them  six  have  a  velocity  less  than  2, 
and  five  leas  than  20  miles ;  the  greatest  is  that  of 
a  Tauri,  about  30  miles.  Fifteen  of  the  stars  have 
a  positive  and  thirty-two  a  negative  motion.*'  So 
that  some  of  the  fanciful  hypotheses  founded  on  the 
alleged  great  ydocity  of  approach  and  recession  of 
numbers  of  stars,  will  have  to  be  given  up  altogether. 

It  is  gratifying  to  know  that  the  splendid  work 
done  at  Potsdam  has  met  with  due  appreoiatioa 
from  the  Academic  Frao^aise,  who  by  the  award  oC 
the  Prix  Y^  **pour  Tensemble  de  ses  travauz 
r^marquables  sur  la  spectrosoopte,"  have  rendared 
worthy  homage  to  Prof.  Yogel,  and  shown  that  no 
mean  jealousy  has  been  allowed  to  operate  ia 
depriving  him  of  an  eminently  well-earned  tribute 
to  nis  invaluable  labours. 

AU  who  remember  the  discussion  which  took 
place  at  the  Boyal  Astronomioal«8ociety,  on  the  8th 
of  last  May,  when  two  youthful  and  ^extremely 
<*  bumptious"  gentlemen  got  up  or  were  put  up  to 
maintain  the  "magnesium  flutmg"  origm  of  the 
chief  nebular  line,  will  appreciate  the  spiriiuel 
character  of  the  reproof  contained  in  Mr.  Keeler*s 
foot-note  (at  the  bottom  of  column  three)  on 
p.  437.  An  attack  by  people  of  Messrs.  Gregory 
and  Taylor's  sdentifio  status  upon  anyone  who  has 
done  sttdh  work  as  Mr.  Kecuier  has,  irresistibly 
suggests  the  yapping  of  two  toy  terriers  at  a  fine 
Nunan  lion. 

*»  J.  M  B."  (query  76223,  p.  449),  should  favour 
us  with  an  example  worked  out  by  his  method,  Ht 
might  select  the  end  of  March  or  the  beginning  of 
April,  whan  the  earth  is  very  nearly  at  her  mean 
distance  from  the  sun,  and  when  her  orbital  motioa 
is  approximately  18*395  mflee  per  second. 

In  reply  to  "  6."  (query  76231,  p.  449),  "  C.G.S." 
is  the  oontracted  form  oi  **  Centimetre- gramme- 
eeoond,"  a  system  suggested  by  the  Unit  Coouaittae. 
of  the  British  Association.  The  centimetre  is  the 
unit  of  length,  the  gramme  the  unit  of  mass^  sad. 
the  second  the  unit  of  time.  The  unit  of  force, 
called  the  '*  dyne,*'  is  that  acting  on  one  grawac 
for  one  second,  and  generating  a  velocity  of  cue 
centimetre  per  second.  The  umt  of  work— Le.,  the 
work  done  by  the  force  working  through  a  oenti- 
mbtre— ia  oalled  an  **  erg.*'    **  G."  should  eoaialt 
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Prof.  Kvorett't  "  tTnits  and  Fbyiical  ConsUnts/' 
published  in  1879,  for  details. 

'^Ghiyeomela"  (query  76261|  p.  4M)  may  take 
the  dip  from  the  top  of  Chimoorazo  as  being 
2>  20'  21".  This  is  corrected  for  refraction :  the 
geometrical  dip  would,  of  coarse,  be  larger.  The 
mean  hoiiaonMl  refraction  would  be,  as  in  every 
other  ease,  about  34'  64".  Henoe,  to  determine 
the  time  of  sunset  on,  saj,  the  22nd  of  Januaiy,  we 
should  get  the  sun's  zemth  distance  thus~ 


Dip 

Bnn*s  semi- diameter 

Mean  horizontal  refraction 


90- 

0' 

0' 

2 

20 

21 

16 

17 

34 

54 

* 

Zenith  distance  of  sun*s  centre    93Mr  32 


"Ohrysomela"  doubtless  kno?ni  how  to  proceed 
now.  If  not,  he  can  refer  to  paffo  264  of  your 
XXynth  Tolume,  where  he  will  find  an  example 
worked  out  in  extmto.  There  are  no  tables  giving 
refraction  for  a  zenith  distance  exceeding  90\  Why 
on  earth  should  there  be  ? 

•<  Am.  Astro."  must  forgive  me  for  saying  that 
«raery  76258  (on  p.  450)  is  simply  a  ridiculous  one. 
"  About  1873  "  is  meamngless  u  such  a  connection. 
Ifo  IflM  than  seven  comets  (none  of  them  con- 
spicuous ones)  appeared  in  that  year.  Possibly  your 
oonespondent  is  thinking  of  Goggia's  comet,  a  fine 
one  wnieh  remained  visiDle  for  some  six  months  in 
1874.  It  will  probably  return  a  d.  7585,  so  that 
'<  Am.  Astro.'s ''  chance  of  seeing  it  again  is,  on  the 
whole,  remote.  The  next  large  comet  whose 
return  can  be  confidently  looked  for  is  Halley's, 
which  will  be  here  in  1910  ;  but  of  course  a  comet 
of  great  size,  having  either  a  parabolic  or 
hyperbolic  orbit,  may  come  to  us  out  ox  space  at  any 
tune. 

My  answer  to  "Am.  Astsc's"  other  queiy 
C76265)  on  the  same  page  is,  that  Mis.  SomerviUe'^s 
"  Connection  of  the  Physical  Sciences  "  is  about  as 
useless  and  inappropriate  a  book  as  he  could  well 
select,  if  his  object  oe  to  ground  himself  in  astro- 
nomy. There  are  dozens  of  works  which  he  might 
study  more  profitably.  If  he  will  tell  me  speciflodly 
to  what  branch  of  astronomy  he  proposes  to  devote 
himself,  I  will  give  him  the  names  of  books  which 
he  may  read  with  advantage. 

The  late  Mr.  Proctor,  in  Ids  filawnnal  monograph 
on  **  Saturn  and  its  System,"  gave  in  his  Xth  table, 
October  29, 1891,  as  ttie  date  of  the  passage  of  the 
rings*  plane  through  the  sun.  He  nowhere  states 
whose  tables  of  the  planet  he  employed  in  his  com- 

Sutations,  butf  in  the  November  number  of  the 
^  A,  S.  Monthly  NotieeB  the  Rev.  A.  Freeman,  as 
•the  result  of  a  seiries  of  his  own  veiy  carefully  made 
observations,  concludes  tiiat  the  '*  plane  of  Satum*s 
rings  probably  paswd  through  the  sun's  centre  on 
J^ovember  1,  at  about  6  a.m.,  or  possibly  one  hour, 
or  two  hours  at  most,  earlier."  It  would  be  inter- 
•esting  to  trace  this  discrepancy  to  its  source. 

May  I  ask  <'  Vehmgericht "  (letter  33065,  p.  463) 
io  which  of  Loomia's  books  he  refers  unaer  his 
number  18  P  because,  the  best  known  of  them, 
I/iomis*s  **  Practical  Astronomy,"  will  scarcely  be 
needed  if  the  reader  possesses  Ghauvenet.  Loorais's 
"  Treatise  on  Astronomy  "  is  excellent.  Perhaps 
this  is  the  work  that  **  Vehmgericht "  means. 

ffl  *'B.  F."  (reply  76153,  p.  469)  thoroughly  sure 
that  his  law  is  correct  ?  Perhaps  he  will  quote  the 
Statute  under  which  **you  must  apply  to  the  Inland 
Bevenue  for  liberty,  under  stringent  laws,"  to  distil 
water.    The  43  and  44  Vict.  c.  24  refers  to  spirits. 

In  reply  to  '*  Lucida  "  (^uery  76234,  p.  474),  the 
magnifying  power  of  a  microscope  is  never  found 
by  calculation;  bein^  always  determined  experi- 
mentally, for  very  obvious  practical  reasons ;  but  the 
principle  on  which  magnification  is  effeeted  is  this : 
X^ming  lOin.  to  be  the  distance  of  distinct  virion, 
«id  the  combined  lenses  of  the  ^epieoe  to  have  a 
focus  of  an  inch :  Uten  will  that  eyepiece  magnify 
ten  times.    Now  let  us  suppose  that  the  imase  of 
the  object  is  formed  ten  times  as  far  behind  the 
object-glass  as  the  object  itself  is  in  front   of 
it :    then  will  its  Imear  dimensions  be  ten  times 
as    great    as    those  of    that  object.     Now  the 
object  magnified  ten  times  by  the  objective  will  be 
further  magnified  10  times  by  the  eyepiece,  whence 
the  magni^ring  power  of  the  nucroscope  will  be 
100  times  linear.    In  practice  a  micrometer  ruled 
to  lOOths  and  IjOOOths  of  an  inch  is  placed  on  the 
stage,   and   carefully  focuased,    and   then  a  rule 
di^ded  to  lOihs  of  an  inch  is  held  parallel  with  it 
at  a  distance   of   lOin.  from   the  other  eye,  and 
«hifted  about  until  the  micrometer  lines  coincide 
with  divirions  on  the  rule.    For  example,  if  one  of 
the  divirions  of  *01in.  corresponds  with  l^in.  on  the 
rule,  the  microscope  magnifies  150  diameters.    Or, 
suppose  that  one  of  the  divirions  of  'OOlin.  just 
oovers   0'45in.    in    the     rule,     then    this    indi- 
cates a  power   of   450.    An  even  more  accurate 
way  is  to  project  the  ima^  of  the  micrometer  (by 
means  of  the  camera  luoda)  lOin.  from  the  eye, 
and  meaflure  this  with  compasses  ten  times  along  the 
rule.    Thus  if  one  of  the  divisions  of  *001  on  the 
scale  repeated  ten  times  along  the  rule  measures 
6'25iu.,  we   know  that  one   such   divirion   must 
measure  *625in.,  and  the  Tnicroscope  magnify  6.^3 
times  linear.    Bear  in  mind  that  the  very  thicknesa 


of  the  covering-glass  of  the  object  alters  the  mag- 
nifying power,  as  does,  of  course,  any  alteration  m 
the  length  of  the  tube ;  because  the  farther  that 
image  u  from  the  objective,  the  higher  does 
the  amplification  become. 

I  venture  to  think  that  among  the  many  recent 
attempts  made  in  the  United  States  to  deoase  the 
English  language,  the  invention  of  the  noun  which 
I  have  itaudsed  in  the  following  cutting  from  a 
Calif omian  paper  has  not  been  surpassed :— "  For 
some  time  the  astronomers  in  charge  of  the  Lick 
Observatory  have  complained  that  they  have  been 
seriously  hampered  in  their  work  by  a  thortage  of 
funds." 
A  Fallow  of  the  Boyal  Aatronomioal  Society. 


PHOTOXBTBIO   AKD    PHOTOOSAPHIO 
KAasriTUDSS  OF  STABS. 

[33083.]—- Havhto  been  lately  comparing  some  of 
the  star  magnitudes  in  the  Sarvard  Photometry  and 
the  Draper  Catalogue^  it  seems  to  me  that  photo- 
metric and  photographic  magnitudes  (at  least,  as 
the  latter  phrase  is  used  by  Prof.  Pickering)  do  not 
correspond;  but  that  witti  all  the  brighter  stars 
(when  not  too  bright  to  be  photographically  mea- 
sured) the  former  are  conriderably  nigner  tlian  Uie 
latter.  According  to  Pickering's  Introduction,  the 
two  magnitudes  ought  to  correspond  when  the 
spectrum  is  of  the  kind  which  he  designates  A  (the 
largest  sub-divirion  of  the  first  type).  The  fol- 
lowing is,  I  think,  a  pretty  complete  list  of  the  stars 
with  tnis  spectrum  wnose  photometric  magnitude  is 
under  3*50.  and  whose  photographic  magnitude  is 
given  in  tne  Draper  Catalogue.  Your  readers  can 
judge  of  the  correspondence  for  themselves :~ 


Star. 


207  3-54 
2-18  2-88 
2-56  2-89 
2-60  3-80 
262  3-05 
2-67  3-49 


Star. 


^  Aries: 2-79  3-67 

S  Casttopeta..  2-84  373 
/3  Eridanua  . .  2-87  3*61 
r  Oepheus  ..  2-90  377 
^Taurus  ....  298  3-37 
a  Scorpio  ....  2*99  3*75 
i  Gapnoomus.  301  3*51 

a  Libra »'02  3*30 

Y  Pegasus....  3-04  3-46 

7  Lyra  3-31  353 

^Sagittarius..  3-33  3-55 
(^AquiU  ....  3-39  3*58 
3  Oepheus. . . .  3-3^  3-85 
d  t/rsa  Major .  3-41  3*71 
d  Aquarius  ..  3-42  3*82 
dAquHa    ....  3*46  4*03 

QlMO 3-47  3^61 

lA  Serpens  ....  3-48  3*74 
\  Orion 3-4^3-46 


/3  Auri^  ...« 
a  Ophiuchus. . 
y  Ursa  Major. 
p  Ursa  Major. 
fl  Ophiuchus.. 
ii  Auriga  .... 

3  Libra 2-74  3-14 

i  Leo 2-75  3-20 

y  Oorvus  ....  276  3-28 
o*Canis  Major  3*06  3-50 
^  Oygnus  ....  3^5  3-27 
^  Canis  Minor  307  3-35 
(  Aquila  ....  3*10  3*54 
y  Bootes  ....  3-10  3-45 
li  Triangulum.  3*12  3-96 
o  Oorvus  ....  3- 13  3-40 
a  Hercules   . .  3-2&  3-70 

Z,  Draco 3-27  3-61 

/iLepus 3-29  3-55 

After  these  figures  it  is  not  so  surprising  to  find 
that  the  difference  in  the  case  of  Aldebann  amounts 
to  2-94  magnitudesy  and  bf  Antares  to  2-58,  these 
being  the  two  largest  differenees  in  the  J>raper 
Catalogtte,  and  the  two  bri^test  stars  whose 
photographic  magnitudes  are  given  in  it.  The  two 
xindsof  magnitude -are  evidently  not  comparable 
at  any  conriderable  distance  from  the  point  where 
they  give  equal  values  for  stars  with  the  speetrum 

Dublin,  Jan.  16, 1882.         W.  H.  B.  Kon  A. 

y  OSTI. 

[33084.]— With  regard  to  Mr.  Sadler's  letter 
and  advice  concerning  y  OetL  I  have  tried  it  once 
or  twice  with  power  100,  but  fail  to  divide  it, 
although  my  imagination  has  sometimes  carried 
me  so  far  as  to  thmk  that  I  could  see  a  thin,  black 
line.  A  closer  examination,  however,  dispelled  the 
illurion. 

Last  night  (Jan.  12)  about  10.30,  although  nearly 
full  moon,  the  sky  was  beautifully  dear,  and  I 
thought  I  would  try  my  terrestrial  eyepieeev  power 
36,  on  the  iSnperium,  and  was  greatly  delighted  to 
see /our  start,  far  more  distinctly  than  I  have  ever 
seen  them,  indeed,  on  looking  at  them  through 
my  100  power,  although  much  wider  apart,  they 
were  not  near  so  brilliant. 

Will  Mr.  Sadler  say  if  he  can  see  the  companion 
to  the  Polar  Star  with  2iin.  glass,  with  power  100  ? 
I  cannot  say  I  have  ever  seen  it,  although  I  think 
my  glass  is  a  verv  fair  one.  In  what  direction  is 
the  companion  to  oe  seen  P  JlsEimy. 

Biasi*. 

[33085.]— AxovoffT  the  many  star-tests  for  small 
telescopes  mentioned  bv  your  correspondents  of  late 
I  do  not  remember  to  have  seen  any  notice  of  Rigel 
as  a  test  for  these  instruments.  As  I  have  lately 
become  the  owner  of  a  glass  of  2|in.  clear  aper- 
ture, and  as  Bigel  was  one  of  the  first  objects  ex- 
amined, I  may  be  pardoned  for  sending  you  my 
experiences. 

I  did  oot  at  fint,  or,  indeed,  after  leveral  trials, 


succeed  in  seeing  the  companion  plainly ;  but  witk 
further  experience  I  have  found  this  object  so  esiy, 
that  I  should  not  be  surprised  to  hear  of  its  bsiag 
seen  with  l^in.  aperture. 

I  find  the  chief  points  to  be  attended  to  sre—to 
be  very  careful  about  f oeusiiog,  and  this  of  ootuis 
it  is  presumed  the  student  would  be.  2.  Use  a  low 
power~50  is  ample— the  companion  is  not  a  doss 
one,  and  does  not  require  a  high  power,  wUch  I 
find  renders  it  much  less  plain. 

3.  Do  not  attack  the  object  when  shining  brigbtlT 
on  the  meridian,  as  the  glare  of  the  Urj^  sUx  k 
more  overpowering  in  that  porition ;  but  tn*  it 
rather  when  risen  about  half-w»v.  By  attapdiag 
to  these  points  I  find  the  view  of  the  oompeoioato 
be  so  dear  as  to  be  readily  seen  even  by  young  snd 
totally  inexperienced  persons* 

I  should  be  glad  to  hear  of  the  success  of  some 
smaller  glasses  on  the  same  object.  Orion. 

THE  PSOPBB  MOTIONS  OF  THB  STABS 

lOB 


[33086.]— With  regard  to  the  determinalioii  «< 
the  sun's  motion  in  space  by  means  of  the  propsr 
motions  of  the  stars.  I  am  inclined  to  think  thist  ths 
elementary  method  which  I  su^eeted  in  yov 
odumns  of  the  Ist  inst.  is,  after  au,  the  best.  On 
aramiirifig  Mr.  Donkin*s  process,  I  find  that  hs 
begins  by  assuming  that  stars  of  nearly  the  sasM 
magnitude  are  at  nearly  the  same  distance  from  ss, 
wmch  researches  on  parallax  seem  to  show  is  not 
the  case ;  and  he  then  proceeds  to  class  ss  of 
nearly  the  same  msgnitude  stars  which  (as  photo- 
metrically measured}  differ  by  2^  ma^tudes  in  hit 
first  dass.  and  by  fully  2  magnitndee  in  his  second. 
Indeed,  if  some  sudi  process  were  not  adopted,  ths 
classes  would  be  too  small  for  use. 

I  do  not  think  the  mode  of  dassificstion  by  ths 
amount  of  proper  motion  is  much  more  sattsfactovy. 
If  the  sun  accounts  for  one-half  of  the  fvopcr 
motion  of  the  stars  (and  I  think  this  supporilion  if 
not  mudi  in  excess  of  the  truth),  then  the  trss 
proper  motion  of  a  star  whose  apparent  motioa  is 
0-r  annually  will.range  from  0-05'^  to  O^O',  aeooid- 
ing  to  the  curcumstances.  There  are  aevenl  other 
ol^eotions  which  will  probably  oocur  to  your 
readers. 

Sir  Robert  Ball's  discovery  of  so  serious  an  emv 
in  the  writings  of  Sir  J.  P.  W.  Herschd  snd  Dr. 
CioU,  as  "  P.B.A.S."  reftes  to,  wiU  be  rathsr 
startling  to  those  readers  who,  like  mysdf ,  have 
read  both  books  without  diseoverins  that  they  ooa- 
tained  any  slip  of  the  kind.  Sir  Robert  Ball  doubt- 
less would  not  make  such  a  charge  without  »Dod 
grounds^  and  it  is  probably  beeause  the  ercor  doss 
not  at  aiU  affect  the  general  argument  in  either  book 
that  it  has  been  passed  over  by  so  many  raadsn 
without  detection.  My  edition  of  Herschsl's 
« Outlines"  is  that  of  1883.  I  referred  to  the 
pages  indicated  by  "  F.R.  A.S.'^ ;  but  oould  diMxmr 
no  such  statement.  Oan  it  have  been  silently  sup- 
pressed by  the  editors  after  the  author's  death  ?  Or 
course,  if  the  Northern  HBmisphere  received  50  per 
cent,  of  the  solar  heat  in  summer  and  50  per  csei 
in  winter^  our  winter  would  be  the  hottest  season  at 
present,  sinee  it  is  the  shortest.  My  edition  o< 
^'  Climate  and  Time  "  iathat  of  1886.  I  have  been 
unable  to  find  any  such  assertion  in  it,  whether 
ascribed  to  Herschd  or  not.  Did  GroU  drop  ths 
statement  as  wdl  as  Herschd  P  Both  writers  un- 
ally  proceed  on  the  assumption  thai  we  reosm 
mudi  more  heat  in  summer  than  in  winter ;  but 
neither  of  them  have,  I  think,  attempted  to  detar- 
mine  the  vdative  proportions.  I  do  not  know  of 
any  earlier  determination  of  these  than  Dr.  Haogh- 
ton's,  to  which  I  already  referred  your  readers. 

Dublh^  Jan.  12.  "W.  K.  S.  Xonclc 

THB   aXTADBANTIDS. 

[33087.>— Thsbx  has  undoubtedly  been  a  good 
display  from  the  Quadrantid  radiant  during  this 
last  return  of  this  annual  shower  of  meteors.  Mr. 
Backhouse,  Sunderland,  Mr.  Gorder,  Bri^water. 
Mr.  Ferrington.  Shrewsbury,  and  the  writer,  ail 
found  meteors  aoundant  durmg  the  watdies  at  ths 
early  part  of  January.  The  point  of  radiation— 
that  »,  the  centre  of  the  tracks  of  the  nfteon 
where  they  crossed  each  other  when  projectsa 
baekwards— differs  as  found  by  the  various  ob- 
servers. The  mean  of  the  observations  to  hand 
gives  232°  +  oii°  as  the  probable  osntre  ox 
radiation.  . 

The  writer  found  the  tracks  to  give  an  extenaiTs 
area  of  radiation.  Mr.  Corder  found  three  separate 
centres.  This  I  take  as  corroboration  of  the  srea 
of  radiation  found  by  observations  made  at  Leeds; 
and  Mr.  Milligan,  recordiog  the  stationary  meteor, 
also  hdps  to  corroborate  this. 

It  is  interesting  to  learn  that  Mr.  Milligao  dso 
found  radiants  at  IS2^  «-  SS^and  207*  +  ISN**^'^ 
confirm  Mr.  Corder's  observations  at  ISr  -t  '^9  *»^ 
210*  4- 19°  as  centres  of  activity. 

I  shaU  be  glad  to  learn  Mr.  MiUigan'i  estima- 
tion of  the  time  of  maximum  of  the  shower.  TM 
hourly  rate  as  seen  from  Leeds  was  25  meteors, 
from  12h.  50m.  to  13h.  50 m.  David  Booth. 

70,  North- street,  Leeds. 
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PBOJSGTII.BS    AKD     THB     BOTATION 
OP    THB    BABTH. 

[33068.]— Mb.;  H.  Wakb  (letter  33055)  is  un- 
doubtedly  oomct  in  Myiiig  that  a  projectile  flied 
YtftloaUy  would  fall  a  little  to  the  weat  of  the  point 
<m  theeiuth*a  nirfaoe  from  which  it  is  fired. 

For  the  take  of  thoie  who  are  not  well  np  in 
kinematics  and  dynamics,  I  will  begin  with  a  homely 
illustration.  Suppose  two  railway  trains  running 
on  parallel  lines  a  few  hundred  yards  apart.  If  a 
rifle  is  fired  from  one  train  exactly  square  to  tiie 
Ihie  of  railway,  the  bullet  will  hit  the  ottier  train 
at  a  point  izactiy  square  with  the  Ime,  proTided 
both  trains  are  going  at  the  same  rate  of  speed ; 
but  if  the  other  train  is  going  slower  or  faster  than 
the  one  from  which  the  bullet  is  fired,  the  bullet 
trill  hit  the  other  train  before  or  behind  that  jtoini. 

Now,  suppose  the  two  trains  are  running  on  two 
circular  lines  haying  the  same  centre,  ana  suppose 
the  radius  of  one  circle  to  be  double  that  of  the 
other ;  if  the  two  trains  keep  abreast  of  each  other, 
although  they  are  both  movmg  with  the  same  an- 
gular veloeitv,  yet  the  actual  Telocity  of  the  outer 
train  is  doable  that  of  the  inner. 

Suppose  the  inner  train  runuinff  at  40ffc.  per 
seoona,  the  outer  must  travel  at  80ft.  per  second. 
If,  then,  a  bullet  is  fired  from  the  izmer  train  to 
the  outer  in  the  direction  of  the  radius,  and  suppose 
the  bullet  takes  three  seconds  for  its  flight,  it 
would,  instead  of  hitting  the  object  aimed  at, 
strike  at  a  point  3  (80  -  40)  -  120ft.  behind  it ;  or 
in  symbols,  deflection  m  t  (L  —  /),  t  being  time  in 
seconds,  and  L  and  /  the  lengths  of  the  arcs. 

Suppose,  for  simplicity,  we  fire  the  gun  at  the 
Equator^  and  the  ball  is  fired  to  a  height  A,  from 
whence  it  returns  to  the  ground,  then  we  get  this 
proportion — 

length  of  arc  at  A    _  B  -f  h 

length  of  arc  on  ground         B     ' 

B  being  the  radius  of  the  earth.  Now,  suppose  t  to 
bs  the  number  of  seconds  the  ball  takes  to  rise  h 
feet,  and  e  the  distance  (measured  on  the  ground) 
that  the  earth  reyoWes  in  one  second,  we  get  from 
the  aboTe  equation — 

Length  of  arc  at  A  •  i^J]^±A)  ^te  ^^1^ 

B  B 

and  as  the  deviation  from  the  Yertioal  will  be  the 
difference  between  the  two  arcs,  we  get  deviation 

teh 
IT' 


from  vertical  at  A  ■ 


To  take  an  example,  suppose  h  «  1,600ft.,  the 
time  of  flight  would  be  the  same  as  that  for  a  fall 

of  that  height;   then    the   formula   t   ^      /^ 

5ives  the  time,  from  which  t  m  lOsecs.  B  is  about 
0,920,000ft. ;  and  as  the  revolution  of  the  earth  is 
r,  or  69  miles  in  four  minutes  of  time,  it  will 
tevolve  in  one  second  1,518ft.  >-  e.  Substituting 
these  in  the  last  equation,  I  find  that  the  deviation 
from  the  vertical  at  A  is  M6ft.,  or  about  1ft.  2in. 

The  return  curve  downwards  will  be  different. 
The  ball,  having  arrived  at  the  apex  (see  figure). 


▼01  be  moving  horizontally,  and  we  have  to  find 
w«  velocity  relative  to  the  vertical  line.    In  the 


expression 


teh 
B 


as  this  has  nothing  to  do  with 


^^ty,  h  is  not  necessarily  a  function  of  t ;  hence 
«1  we  have  to  do  in  order  to  find  the  velocity  is  to 

^Tide  the  distance  by  the  tune.    This  gives  ^  as 

the  horizontal  velocity,  and  as  this  velocitv  (unlike 
Uat  of  the  rising  curve)  will  be  constant,  drop  a 
Pvp^pdiculcur  (see  dotted  line),  and  use  this  as  a 
new  line  of  reference ;  and  as  the  ball  wUl  take  the 
*^me  time  to  fall  to  the  ground  from  A  as  it  did  to 
'M  to  that  point,  the  distance  west  of  the  new  line 

« the  ground  wiU  be  ^^,  which  is  exactly  the 

|"«e  as  the  distance  from  the  first  line ;  hence  the 
WAioIe  distance  from  the  first  point  will  be  twice  the 
•oove,  or  in  feet,  2ft.  4in. 

Alie  falling  curve  is  the  half  of  a  parabola,  with 
«■  locus  on  the  dotted  line  near  the  top :  but  the 
™»g  curve  is  not  One  of  the  conic  sections.  | 


I     I  have  not  considered  the  resistance  of  the  air  in 
the  above  to  avoid  oompUcatioti,  but  this  would 
only  shorten  the  deviation  by  a  sinall  amount. 
Bath.  K.I.O.B. 


BXPBBIKBHT8    IN    BLBCTBO- 
8TATI0S.— I. 

[33089.1— The  following  series  of  experiments  is 
designed  to  illustrate  in  an  elementary  manner  the 
mooem  theorv,  according  to  which  the  seat  of  the 
phenomena  of  electrification  is  iu  the  delectric,  and 
not  in  the  conductor : — 

1.  JEfeet  of  Rubbing  Glois  J2o^.— Bub  a  glass  rod 
with  a  piece  of  silk  or  a  piece  6f  cloth  covered  with 
an  amalgam  of  tin  and  mercury.  It  will  be  found 
that  the  glass  rod  has  thereby  acquired  the  property 
of  attracting  to  it  light  objects,  such  as  smul  pieces 
of  paper,  fiagments  of ^  metal  foil,  bits  of  cotton, 
wool,  or  thread,  or  nieces  of  hair.  G^enerally,  alter 
the  oVject  has  toucned  the  glass  rod,  it  files  from 
it  as  if  npelled.  The  rod  grMually  loses  its  power, 
end  after  a  time  has  to  be  rubbed  again  with  the 
silk. 

EleelrifieatUm, — A.ny  bodv  exerting  an  attractive 
force  on  pther  bodies  similar  to  that  described  in 
this  experiment  is  said  to  be  **  electrified  "—to  be 
in  an  **  electrical  state,"  or  to  have  acquired  "  eleo- 
trification.*'  To  electrify  a  glass  rod  by  rubbing  it 
is  called  '*  exciting  "  it. 

2.  Attraction  of  Fit h  Sail. — Suspend  a  small  pith 
or  i^t  oak  ball  by  a  fiax  thread  from  any  oon- 
vement  support.  Bring  the  excited  glass  rod  near 
the  pith  ball :  it  will  be  defiected  towards  the  rod. 
The  defiection  of  the  pith-ball  will  be  observed  to 
incnase  as  the  glass  rod  is  brought  nearer  to  it, 
until  finally  they  come  in  contact. 

This  experiment  shows  that  the  power  which  an 
eleotrifiea  body  possesses  of  attraotmg  an  uneleo- 
txifled  body  increases  when  the  distance  between 
the  two  bodies  decreases.  This  follows,  from  the 
mechanical  principle,  that  the  force  .required  to 
defiect  a  pendulous  body  from  the  vertical  mcreases 
with  the  amount  of  the  deflection. 

3.  Attraction  of  Excited  Glass  Eod.-^Theglutiod, 
after  being  excited,  is  suspended  in  a  horizontal 
position  bv  means  of  a  stirrup  and  thread  at  its 
centra.  This  having  been  done,  bring  a  meoeof 
metal  dose  to  one  end  of  the  glass  tod.  The  rod 
will  be  attracted  by  the  piece  of  metal  (Fig.  1). 


^/^.  / 


Let  us  now  consider  what  are  the  general  results 
dedudble  from  the  pnceding  experiments.    The 
first  experiment  shows  that  the  excited  glass  rod 
exerts  an  attractive  force  on  all  surrounding  objects. 
We  note  that  the  attractive  force  is  not  infiuenoed 
by  the  material  of  the  objects  attracted,  and  then 
is  no  reason  for  supposing  that  it  is  influenced 
bv  their  weight.    The  obvious  reason  that  heavy 
objects  aro  not  actually  moved  is  that  their  wdght 
is  sufficient  to  overcome  the  comparatively  feeble 
force  of  electrical  attraction.    The  second  experi- 
ment shows  why  distant  objects  show  no  attractive 
force ;  for,  since  the  force  becomes  less  as  the  dis- 
tance becomes  greater,  the  force  of  deotrical  attrac  - 
tion  will  ultimately  become  too  feeble  to  be  sensible. 
The  last  experiment  confirms  the  praceding  conclu- 
sion.   For,  since  **  action  and  ro-action  aro  equal 
and  contrary,"  it  follows  that  if  the  glass  rod  exerts 
a  medhanical  force  on  surrounding  objects,  then 
surrounding  objects  must  exert  an  equal  mechanical 
force  on  it.    It  appears  from  the  second  experiment 
that  the  attractive  force   is   greatest  between  the 
excited  rod  and  the  objects  nearest  to  it ;  and  in  the 
last  experiment  the  attraction  between  the  excited 
rod  and  the  piece  of  metal  near  it  overcomes  the 
attractive  force  between  the  excited  rod  and  tiie 
walls  of  the  room  on  the  other  side. 

JRepuUio.t, — Let  us  now  see  what  explanation 
can  be  given  of  the  repulsion  observed  in  the  first 
experiment.  The  only  mark  of  electrification  is 
the  mutual  attraction  between  an  electrified  and  an 
unelectrified   body.    If,    now,    a    light   body 


m 


contact  with  the  excited  glass  rod  becomes  electri 
fied,  it  will  become  electrically  part  of   the  rod 
itself,  and  will  be  attracted  by  surrounding  im- 


electrified  bodies.  It  will,  thereforo,  fly  away  from 
the  rod,  provided  thero  is  no  attraction  between  it 
and  the  slass  rod.  This  explanation,  though 
sufficient,  is  not  Uie  only  one  tnat  can  be  given. 
We  may  suppose  that  thero  is  an  actual  repulrion 
between  the  «Mited  glass  rod  and  any  boay  that 
has  come  into  contact  with  it.  But  in  either  ease 
we  come  to  the  conclusion  that  the  body  is  repeUed 
because  it  becomes  "  electrifled,"  that  is  to  sa^,  it 
passes,  by  contact  with  the  excited  glass  rod,  mto 
an  electncal  condition  similar  to  that  of  the  glass 
rod  itself. 

The  above  results  may  be  summarised  as 
follows  :— 

I.  An  electrified  body  attracts  eveiy  nnelactrifled 
body  in  its  neighbourhood. 

II.  The  attraction  between  an  electrified  and  an 
unelectrified  body  increases  when  the  diitanoe 
between  them  decroases. 

ni.  An  unelectrified  body  may  become  eleotiified 
bj  contact  with  an  electrified  body.  This  proposi- 
tion is  express^  as  a  possibility,  because  the  ropul- 
sion  is  not  invariably  observed. 

Jhractical  Notes,— A  glass  tube  about  30in.  long 
and  lin.  in  diameter  mav  be  used  in  the  preceding 
experiments.  The  amalgam  for  spreading  on  the 
doth  is. made  by  rubbing  together  in  a  mortar  a 
small  piece  of  tinfoil  and  one  or  two  drops  of 
mercury,  the  proportions  being  sudi  as  will  produce 
an  amsJgam  of  a  pasty  oonsistenoe.  This. is  spread 
on  a  piece  of  doth  having  a  rough  surface.  As  the 
amalgam  is  the  actual  rubber,  the  material  of  the 
doth  is  not  of  mudi  consequence,  the  doth  merely 
serving  to  retain  the  amalgam.  The  action  is 
much  improved  by  wanning  the  glass  rod  and 
rubber  before  the  fire.  Cloth  covered  with 
amalgam  is  preferable  to  silk  without  any  amal- 
gam. The  pith  ball  should  not  exceed  ^in.  in 
diameter.  Cork  docs  equally  well  if  coated  with 
metal  foil.  It  is  best  to  suspend  the  ball  by  means 
of  a  flucen  thread  from  a  metal  support.  It  is 
necessary  to  have  a  steady  support  for  tne  glass  rod 
in  the  third  experiment.  An  ordinaiy  rotort  stand 
answers  the  puxpose  very  well.  A  thread,  or, 
better,  a  piece  of  fine  silk,  must  be  tied  to  the  ring 
of  the  retort  stand,  and  the  other  end  fastened  to  a 
small  stirrup,  which  may  be  easily  cut  out  of  a 
piece  of  tin,  or  sheet  zinc,  and  whicn  must  be  bent 
BO  as  to  form  a  kind  of  hook,  into  whidi  the  glass 
rod  may  be  easily  slipped.  It  is  best  to  ascertain 
previously  the  point  on  the  rod  about  which  it 
balances,  and  mark  it  with  a  scratdi,  so  that  the 
exper^aenter  may  at  once  get  the  rod  properly 
balanced  iJter  exdting  it.  The  best  fesuft  is  ob- 
tained by  holding  a  metal  bar,  about  a  foot  long, 
paralld  tothe  glass  rod,  and  dose  to  it,  as  shown 
mthe  iliustration.  O.  J.  B. 


VIOLIN  MATTBBS. 

[33090.]-I  AV  sorry  that  '«Scio"  did  not  at 
onoe  proceed  to  business,  because  I  hoped  much 
from  him,  and  I  dislike  mero  criticism  in  any  form 
(indeed,  it  was  the  severe  form  of  robuke,  editorial 
and  otherwise,  that  I  noticed  years  ago,  which  led  me 
to  cease  endeavouring  to  oner  my  very  small,  and 
doubtless  valueless  mite  of  assistance  to  inquirers 
in  your  paoes),  and  I  did  hope  that  *'  Sdo  "  would 
have  furnisned  us  in  his  contribution  (33018)  with 
those  exact,  correct,  and  essential  particulars  in 
rioUn  construction  which  Mr.  Pickering  did  not 
deem  of  suffident  importance  to  need  detail, 
but  without  whidi  no  ordinary  amateur  could 
build  a  violin  that  would  turn  out  a  satis  factory 
instrument.  It  may  be  egotistical  in  me  to 
say  that  I  have  been  over  sixty  years  (I  bsgan  at 
the  age  of  four)  a  violin  player,  and  at  the  age  of 
nmeteen  had  collected  18  vioUns,  one  viola,  one 
violoncello,  and  two  double  basses.  The  cause  that 
led  me  to  purchase  so  many  violins  at  that  early 
age,  was  that  I  possessed  so  sehsitive  and  accurate 
an  ear  that  I  oeteoted  in  each  instrument,  after 
purchase,  some  defect;  either  the  '*wolf"  on  a 
certain  note  in  some  instruments,  or  a  nasal  bleat 
on  the  G,  F,  or  B  of  others,  and  very  often  other 
instruments  good  in  tone  on  the  E  and  A  strings, 
wero  weak  on  the  D  and  G  strings ;  while  others 
would  be  rich  in  tone  and  playable  under  dow 
music,  but  doppy  and  inarticulate  when  rapid  or 
arpeggio  passages  were  bdn^  played ;  hence  the 
difficulty  in  secuing  a  perfect  instrument. 

From  the  age  to  which  I  have  referred^  I  have 
devoted  veiy  much  time  and  money  in  havixur  had 
made  (for  it  requires  great  and  unusual  skill,  and 
other  almost  hiaden  and  not-to-be-tanght  requiro- 
ments,  to  which  I  claim  no  pretension  to  constitute 
a  successful  violin  maker)  copies  from  several  of 
the  great  masters.  Xotably  I  had  the  belly  taken 
off  a  Stradivarius,  and  had  a  pair  of  calipers 
specially  constructed  so  that  a  deviation  in  thickness 
as  slight  as  a  B  of  E  note  was  viribly  rogistered  on 
a  dial  at  the  other  end,  and  we  traced  a  copy  of  the 
back  and  bdly  of  the  6trad.  upon  cardboard,  and 
divided  them  by  pencil  lines  into  ^in.  sections, 
making  at  each  ^in.  square  the  variations  in  thick- 
ness of  the  Stnd.  Every  thickness  and  minute 
detail  wero  observed  ana  copied.  ^  Weeks  wero 
occupied  in  correspondence,  &c.,  in  going  from  place 
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to  ^laoe  to  obtain  a  wood  to  oorrespond  with  the 
grain  and  fibre  of  the  original,  and  in  this  we  were 
Tery  raoeoiafal,  with  the  addition  of  ascertaining 
the  age  of  the  wood-^-OTor  50  yeart  sinde  it  was  cat 
into  Dlocka.  The  man  who  made  this  copy  was  a 
moat  akilfol  workman  whoae  heart  waa  in 
hia  work,  a  work  of  love,  which  cannot  be 
aaid  of  many  workmen  nowadays, — and  he  had 
devoted  aU  hia  lifetime  to  the  conatraction  and  re- 
pair of  stringed  Inatmmenta.  I  have  never  aeen 
anch  work  aathat  man  produced ;  and  thia  particular 
copy  to  which  I  allude  waa  a  perfect  maaterpiece  of 
worVmanahip,  and  aa  like  the  original  aa  it  waa 
poaaiUe  for  any  copy  to  be ;  but,  alaa,  in  tone  it 
waa  of  the  moat  ordinary  violin  q[uality~f airly 
equal,  but  aomewhat  muffled,  and  totally  deficient 
in  that  bright,  ethereal,  ana  myattcal  tone  which 
the  real  Stradivariua  poaaeana.  The  aame  man  took 
aimilar  paina  in  copying  a  Pannona  baaa  with 
aUgbtly  better  reaulta  ;  nevertheleaa,  the  A  atring 
waa  always  weak  and  thin  in  tone,  and  though  the 
belty  waa  taken  o£E  and  thinned,  baaa-bar  altered, 
&c,  nothing  aeemed  to  improve  it  much. 

While  not  deairing  for  one  moment  to  oueation 
or  caat  refieotion  upon  Sir.  Pickering*a  unaoubted 
talenta  and  knowleage,  and  hia  earnest  and  generoua 
desire  to  aaaiat  amateurs  in  violin  conatraction.  I 
cite  these  two^  out  of  man^,  instances,  to  diow, 
from  my  ezpenence,  what  Uttle  chance  there  is  of 
an  amateur  makinff  a  grand,  or  even  .'satisfactory, 
instrument  (unleaaby  mere  fluke}  upon  the  wantixig- 
in- many-important- detail  instructiona  of  Mr. 
Pickering. 

.  Just  after  the  [experimenta  above  referred  to — 
aome  38  yeara  ago— I  purchaaed  direct  from 
Tuillaume  of  Paria,  and  made  by  him,  a  most 
beautiful  copy  of  a  Gaazneriua — one  of  the  hand- 
someat  violina  aa  to  timber,  mode],  and  work,  I  ever 
aaw ;  but  it  waa  very  weak  on  the  fourth  string  ; 
aome  notea  were  tubby,  and  it  required  a  good  d^ 
of  the  "  whip  "  to  make  it  go ;  and,  like  many  of 
Yuillanme'a  make,  it  got  UrMl  in  grindmg  through  a 
long  orcheatral  reheuaal.  My  experience  of  this 
instrument  reminds  me  of  the  chin-rest  incident 
related  bv  Mr.  J.  H.  Schucht  (32998)  of  his  fri^d 
Mr.  S.  Anderson.  Not  liking  the  varnish  which 
VuilUume  had  put  on,  I  had  the  bod  taste  to 
have  it  scraped  off.  The  man  I  employed  scraped 
the  actual  wood,  thus .  reducing  its  thirirnft^ 
and  when  I  restrung  the  instrument  it  was  going 
more  unsatisfactorily  than  before.  It  seemed  abso- 
lutely wanting  in  timbre,  and  I  found  that  by 
holdmg  it  firmlv  under  my  chin,  and  placing  the 
fingers  of  my  left  hand  on  the  belly  whilst  I  pressed 
my  thumb  against  the  back— msJdng  a  damp  of 
mjr  hand— and  then  bowed  awav  across  the  open 
strings  aa  one  doea  in  tuning,  the  tone  of  the  m- 
atrument  waa  gro^tly  improved  ao  long  aa  my  hand 
"  clamped  "  the  matrument.  At  that  time  glaas 
aoundpMta  and  bridges  were,  very  fooliahly.  much 
talked  about,  and,  taking  up  a  glaas  raidge,  I 
broke  it  in  two,  and  gummed  one  of  the  pieces 
(about  l^in.  by  fin.)  on  to  the  cheek  of  the  violin 
about  an  ihch  from  the  finger-board.  So  long  as 
this  remained  on,  the  instrument  was  very  remark- 
ably improved  in  tone,  **  talked  "  freer,  and  had 
better  mtonation.  But  ttus  affixture  was  un- 
sightly^ inconvenient,  and  somewhat  dangerous. 
So,  yielding  to  the  solicitations  of  a  very 
clever  amateor  friend,  I  let  him  take  the  belly 
off,  and  construct  a  new  one  upon  purely  scientific 
grmdples,  of  which  he  appeared  a  complete  master. 
We  obtained  a  n»lendid  piece  of  wood— reedy  and 
fine  in  grain,  ana  soft  in  texture— from  one  of  the 
Wardour-street  shops,  and  a  most  carefully  con- 
structed and,  apparently,  faoltleaa  belly  waa  put 
on,  reaulting  in  constituting  the  fiddle  equal  all 
over  in  very  mediocre  tone,  and  weak  and  utterlv 
wanting  in  brilliancy— in  fact,  muffled.  In  this 
condition  it  remained,  until  some  years  after  I 
heard  of  a  dever  Swiss,  who  bad  come  over  to 
London  as  a  repairer,  and  to  him  I  took  the  original 
belly,  told  him  to  put  on  a  deeper  and  larger  baas- 
bar,  and  to  put  on  inside,  under  where  I  had  stuck 
the  piece  of  glaaa— an  oblong  patch  of  wood  3^in. 
long  and  ^in.  thickness,  and  then  to  remove 
the  new  belly  and  put  in  the  original,  with 
the  above  described  additions,  the  effect  being 
improvement  in  every  respect,  greater  brilliancy 
ana  power  (superior  to  many  so-called  real  Goar- 
neriuses  I  have  heard)  over  the  whole  instrument, 
the  only  noticeable  defect  being  a  little  weakness 
in  tone  of  the  4th  string  in  tome  keya,  which  I  have 
aince  got  rid  of,  and  will  explain  how  later  on. 
Although  atill  poaaeaaing  manv  instrumenta  (among 
them  an  Amati  and  a  red-ana-gold  Steiner),  I  now 
invariably  play  upon  the  Vuillaqme  Guamerias. 

And  now  aa  to  the  mode  by  which  I  improved 
not  only  the  weakneaa  of  the  4th  string  of  the 
V.  Guarseriua,  but  also  its  brilliancy,  and  rendered 
it  inflnitelv  more  correct  in  intonation,  whfle 
stopped  fifths  and  double  stopping  generally  became 
more  easy  and  certain  than  in  any  of  my  other 
fiddles.  Xnd  it  may  be  gathered  from  what  I  shsJl 
endeavour  to  convey,  how  essential  is  the  exact 
position  of  the/  hole,  which  Mr.  Pickering  passes 
over  so  lightly  j  and,  if  m]r  memory  serves  me 
trulv,  su<£  writers  upon  violin  construction  as 
Fiuuc,  Feravezy,  Silvester  Ganasi,  Agricola,  and 


Fetis  insist  upon  the  importance  of  the  exact  posi- 
tion of  the/ noles  and  of  the  t«ro  notches  opposite 
each  other — one  slightly  above  the  other— the  object 
of  the  notches  being  to  diow  accuratdy  where  the 
bridge  is  to  go — vie.  on  a  line  drawn  from /to/ 
between  these  two  notches.  To  ahowhow  eaaential 
ia  oorrectneaa  in  thia  matter,  I  now  atate  that  in  all 
the  experimenta  with  the  V.  Guameriua  I  took  for 
granted  that  ao  dever  and  painstaking  a  workman 
aa  M.  Yuillaume  would  have  been  correct  to  a 
hair'a-breadth  aa  to  the  poaition  of  the/  notches, 
until  one  day,  quite  in  reoent  yeara.  I  applied  my 
rule,  and  found  the  diatanoe  from  tne  top  of  body 
(Le.,  the  puj^ing  nearest  the  neck)  to  the  oentre- 
Ime  between  the  notohea  only  meaaured  7^in. 
instead  of  7iin.  The  rule  given  bv  Stradivarius  for 
the  position  of  the  bridge  of  a  14in.  bodv  is  T^in. 
to  7|in.  Accordingly,  I  removed  the  bridge  from 
the  position  it  haa  occupied  all  these  years  back- 
wards i^in.,  the  soundpoaCan  equal  distance  back- 
wards and  slightly  outwards  (?),  and  now  the 
instrument  is,  as  I  have  stated,  the  most  satisfactory 
one  I  posaeaa.  And  I  humbi  v  augceat  to  all  plavera 
to  apply  the  rule  teat  aa  I  did,  ana  rM^te  bridgea 
and  aoundpoata  aa  I  have  done,  and  lam  aure  they 
will  find  their  instrumentsgreatly  improved  thereby 
— ^notably  the  harmonies. 

After  many  years  of  observation  and  experience, 
the  inference  I  deduct  is  that  the  position  and  size 
of  the/ holes  are  of  .the  utmost  importance,  even  to 
shape ;  and  that  the  exact  poaition  of  the  bridge 
must  be  shown  by  the  exact  position  of  the  notches, 
behind  whidi.  not  leaa  than  ^in.  from  bridge, 
ahould  atand  the  aoundpoat. 

May  not  all  the  diffioultiea  I  encountered  in  tiie 
above  inatrument  be  attributable  to  the  inoorrect 
marking  of  the /-hole  notdiea?  Beadera  who  are 
flamiliar  with  the  very  dever  writings  of  M.  Fetea 
will  remember  that  one  of  hia  worka  open  with  :— 
*'  Despite  all  contrary  aaaertiona  baaed  upon  pre* 
tendea  monumenta,  the  Oriental,  Greek,  and  Roman 
andenta  woe  unacquainted  with  inatrumenta  played 
with  a  bow.  Aa  I  stated  in  the  *  lUsum^  Philosophic 
de  I'Histoire  de  la  Masique,'  the  bow  comes  from  tho 
West ;  it  was  introduced  throughout  Europe  by  the 
Western  Nations.*'  Yet  C.  Bussdl  Day,  Captain 
Oxfordshire  Lisht  Infantry,  in  a  very  dever  and 
fasoinatingwork  which  evenr  musician  should  read, 
entitled  '*Tlie  Music  and  Musioal  Instruments  of 
Southern  India  and  the  Decoan,"  proves  beyond 
doubt  that  the  violin,  fiute,  harpsichord^  from  which 
spring  our  piano  and  guitar,  were  m  use  many 
hundred  yeara  before  they  were  known  to  ua,  and 
that  the  bow  waa  invented  by  a  celebrated  Indian 
king  6,000  years  ago,  and  he  shows  the  existence  in 
Inmaof  really  intimate  expressive  melodic  music 
capable  of  the  greatest  refinement  of  treatment,  and 
altogether  outside  the  experience  of  the  Western 
musician.  Qrinder. 


ma 


diminish  in  depth— or  should  diminish --sxaotly  is 
the  same  proportion  as  the  top  end  of  isstramsst 
bears  to  tne  bottom  across  ita  extreme  width.  Hm 
reason  appears  to  me  simply  and  dearly  a  finesBDM 
of  proportion  and  balance  of  parts— nothing  morv 
or  less.  Thia  proportion  is  founded  on  a  thsoiT 
briefiy  stated  in  a  letter  appearing  in  the  *'  E.  U./' 
Sept.  llth^  1891,  and  I  will  not  occupy  your  tgun 
by  re-statug  it. 

I  fail  to  see  how  Mr.  Schuoht's  ingenioos  dis- 
gram  (33037)  can  apply  to  the  strain  on  a  TioHa 
back,  which  can  have  no  possible  tendency  to 
straighten,  being  braced  completely  round  by  the 
ribs,  clocks,  and  linings. 

I  should  be  very  maoh  obliged  to  **  Scior«\'  orsay- 
one  who  ia  well  up  in  acoustics,  for  an  opinioa  uto 
the  influence  of  shape  on  the*toaie  of  a  violin. 

John  Bae. 

40,  BoUn-street,  Battersea  Park,  S.  W. 

[33094.]— I  HOPB  Mr.  Wenham  will  notsnpposs 
that  he  was  imagined  to  be  ignorant  of  imsU 
openings  being  required  in  a  violin.  He,  howenr, 
distinctly  states  once  more  in  hia  laat  letter  that 
these  may  be  made  in  the  aides,  and  I  again  atata 
the  aperturea  muat  be  made  in  the  front  in  ordsr 
to  give  the  best  result,  on  account  of  the  fasti 
given  in  my  former  letter.  I  am  glad  that  ay 
remarks  have  brought  Mr.  Wenham*s  experimsat 
forward,  and  hope  he  will  find  the  reference  to  bis 
previous  communication.  His  remarks  about  tha 
air-space  of  a  violin  will  lead  the  amateur  vidin- 
maker  to  think  that  the  air-space  is  a  matter  that 
does  not  require  mudi  attention.  I  believe  they 
wOl  find  it  wanta  oonaiderable  practical  exparianea 
to  form  any  judgment  upon  it.  

In  aome  experimenta  with  wooden  reaonaaae 
boxea,  I  found  that  while  a  wooden  box  and  a 
wooden  tuning-fork  oould  be  made  to  give  tha 
aame  tone,  yet  the  weight  waa  very  different,  sad 
there  is  no  analogy  between  a  tuning-fork  and  tba 
caae  of  a  violin.  In  a  violin  the  wood  gives  iti 
sound  by  forced  vibrationa ;  but  a  tuning  fork  la 
merdy  an  inatrument  for  the  atorage  of  medianiau 
energy,  and  the  aound  it  can  produce  ia  entixdy 
dependent  on  the  quantity  of  air  it  can  act  against 

J.  SntdilTe. 


VIOLIN-KAKIKO. 

[33091.]— BxiNO  greatly  intereated  in  violin- 
Udng,  may  I  ask  Mr.  Pickering  to  kindly  give 
me,  if  possible,  the  measurements  of  the  finest 
Stradivarius  violin  extant?  I  mean  the  width  of 
the  upper  and  lower  portions  of  the  belly  at  the 
broadest  part,  and  the  width  of  the  waist  at  the 
narrowest  part  ?  I  read  that  the  beet  modd  for  the 
belly  ia  a  gradual  riae  of  the  whole  aurf ace,  from 
the  extreme  edgea  to  the  bridge,  at  which  part  it 
ahould  be  gin.  above  the  levd  of  the  edgea.  Will 
Mr.  Pickering  aay  if  thia  ia  correct,  and  tell  me  the 
dimensions  of  the  Stradivarius  bass-bar.  I  have 
had  imported  a  special  set  of  the  very  finest  violin 
wood,  so  should  uke  an  answer  before  putting  this 
in  hand.  I  may  say  I  have  made  several  violins, 
which  have  turned  out  fairly  satisfactory. 

Will  Mr.  P.  say  what  he  thinks  of  baking  the 
wood,  which  I  Imow  the  hi^h-dass  Gfrermaa  piano- 
forte manufacturers  do  with  the  bellies  of  their 
instruments.  O.  H.  Austin. 

[33092.]-lN  reply  to  "E.  B.  M."  (leter  762C7), 
permit  me  to  say  that  in  a  general  way  the  sound- 
post  may  be  placed  as  follows  :  Measure  a  distance 
6f  in.  from  the  bottom  of  the  bell;^  along  the  central 
line  or  joia,  and  through  this  point  draw  a  line  at 
right  angles  to  tiie  loin.  Place  the  soundpost  gin. 
bohind  this  line,  ana  fin.  from  the  join.  The  bridge 
should  stand  on  the  described  line.  If  your  violm 
ia  14in.  long,  the  above  line  should  pass  through 
the  inner  notches  of  the/ yholes. 

Baffade  Trapani.  in  Kapoli,  Anno  1800.  The 
characteristics  of  tnis  maker  are:  Large  pattern 
flat  modd,  purfling  deeply  laid,  edges  sharp, 
scroll  heavy.  He  is  mentioned  by  liarte  and 
Fleming. 

Glasgow.    D.  W.  D.  Plowerday  ('*  Solo  "). 

[33093.]~yxBiou8  theories  have  been  put  forward 
in  answer  to  Mr.  Monk  (letter  32996)  as  to  the 
reason  for  reducing  the  depth  of  violin  ribs  towards 
the  head.  The  same  question  could  be  asked  with 
equal  reason  aa  to  the  difference  in  width  between 
top  and  bottom— across  the  face  of  the  instrument : 
the  ans<ver  to  both  is  the  same. 
'     May  I  be  permitted  to  point  out  that  the  riba 


[33095.]— SuroB  writing  my  last  I  find  that  tha 
attachment  for  cuttiag  epicydoidal  patterns  U  a 
known,if  not  well-known,  madiine.  My  apology 
is  that  I  have  very  few  opportunities  of  seeing  othar 
lathes  than  our  own.  It  consists  of  a  dividue 
plate  mounted  on  dide-reet ;  tte  cutter  is  mountad 
on  a  slide  on  the  face  of  this,  thus  enabling  it  to  be 
rotated  as  wdl  as  the  work.  If  stiU  wished,  I  wffi 
forward  a  aketch  or  photograph  of  the  one  I  uae :  it 
waa  made  by  my  father,  I  beheve,  on  the  lathe  it  ia 
uaed  on,  ana  with  the  file,  and  could,  therefore,  aa 
made  on  any  lathe  having  a  alide-reat. 

By  the  way,  will  Mr/E.  B.  Dale  kindly  give  « 
sketch  of  the  interior  of  the  hot-air  engine  (lett« 
No.  33070,  p.  465)  and  aize  that  would  be  raquind 
to  drive  a  Sin^*a  ae wing- machine  ?  Could  it  lbs 
uaed  in  India,  m  a  temperature  of  from  80*  to  90^  F.r 

N.  D.  IjaToucho. 

Stokeaay,  Craven  Arma,  15th  January,  1892. 


HEATINa  8I7BFAOB   OF  SBCAXL  VBB- 
TICAIi  BOIUSBS-ENaiNE  CASTlKaS. 

[33096.]— I  HAVE  been  atruck  by  the  great 
number  of  queriea  in  back  volumea  forthepropar 
size  of  boiler  for  a  given  engine.  "  T.  C,  Bnstd, 
has  given  a  great  amount  of  information  on  tha 
subject,  and  **Glatton"  has  given  a  rulewhiciu 
however,  does  not  seem  to  satiafy  the  querists.  I 
have  been  testing  the  rule  by  a  great  number  of 
examples  of  boilers  in  back  numbers,  and  it  seems 
satisf actoxy,  and  it  can,  perhaps,  be  put  in  a  way 
that  will  M  more  easDv  understood  by  all.  I  aspuna 
that  in  all  vertical  boilera,  under  one  horae-powar, 
the  heating  aorface  ia  of  about  equal  value,  ua 
thin  aurf  ace  of  the  modd  boiler  being  compenaatad 
for  by  the  greater  heat  of  the  coal  fire  of  the  lai]^ 
and  thicker  boiler.  I  aaaume  alao  that  the  heatmg 
aurface  (H.S.)  ahould  be  in  proportion  to  tha 
amount  of  ateam  conaumed  per  atroke,  provided  that 
an  average  rate  of  revolution  and  pressure  be  takcio. 
For  the  Mke  of  simplidty  in  comparing,  I  take  20O 
revolutiona,  and  20ib.  per  aquare  inch  for  the  pzaa- 
aure ;  then  if  the  revolutiona  be  100,  the  H.S.  laay 
be  one  half,  and  if  the  required  preaaure  be  601b., 
the  H.S.  would  be  three  timea  that  given  by  the 
rule,  aince  it  ia  evident  it  will  require  three  timea 
aa  much  ateam  to  fill  a  cylinder  with  eOlb.  stasm 
as  with  201b.  steam.  „ 

Now,  then,  taking  the  rule  given  by  *'  Qlatton, 
Vol.  XLV.;  page  86,  and  tiding  L  to  mssatha 
number  of  mchea  dunng  which  atoam  ia  admittedi 
D  the  diameter  of  <^linaer,  and  C  a  conataot »  l£^ 
we  get  H.S  »  15  D*  L,  which  sivea  a  proportiCD  o* 
203q.in.  of  H.S.  to  every  cubic  indi  of  cylindar 
capadty,  when  rev.  »  200,  and  preaaure  201b. 

Thia  ia  ao  aimple  a  rule  that  anyone  can  onder* 
stand  and  remember  it.    If  there  are  two  oyliooaKa 
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to  flUf  then  double  the  H  J3. ;  if  the  preanure  be 
doable,  theD  doable  affsia ;  if  the  lerolatioiia  ere  to 
be  400,  double  a  thira  time,  and  giye  SOaq.in.  of 
H.S.  per  oabic  inch  of  oylinder  oapadty. 

Will  <*  T.  C."  and  <*  GUtton"  loudly  sav whether 
thii  rule  meeta  their  views,  or  whether  tney  think 
the  rate  of  20  ahould  be  higher  or  lower  ? 

Perha^  I  may  be  allowed  to  say  here  that  Ihave 
juit  reoeiTed  from  Mr.  Mflnes  a  aet  of  oastings  of 
the  jH.P.  ateam-engine,  the  drawing  of  whioh,  with 
deaoription  of  method  of  oonatmotion,  appean  in 
the  oatrent  vol.  of  Wwk,  I  wiah  to  bear  teatimony 
to  their  exoellence.  The  pattema  were  made  under 
the  aupexintendence  of  '*  J.  H.,"  and  the  deaign  haa 
his  approTal.  There  are  about  50  jpattema,  aa 
eaaCinga  aie  provided  for  eren  the  amaUeat  parts  to 
faoilitata  tiie  work.  Amongst  auoh  a  multiplioity  of 
SBuU  parts  it  ia  eaay  to  make  a  mistake,  and  I  was 
glad  to  find  a  oonsoientious  person  tike  Mr.  Milnes 
willing  to  undertake  to  aupply  them.  For  prioea 
aee  6d.  Sale  Column.  7.  A.  X. 


evenly  a  soft  puify  cotton -wool  pad  from  6in«  to 
18in.  diam.  f  I  ask  him  in  return,  Is  it  neoesBaiy 
to  tiy  ?  I  used  a  pad  formed  of  a  due  of  lin.  wood 
12ui.  diam.,  edges  rounded  and  well  and  evenly 
padded  with  sheet  cotton  wool  (extra  wool  in  centre 
graduated  to  the  edges  to  form  a  suitable  convex 
•nxfaoe),  and  covered  with  a  very  fine  soft  chamois 
leather,  the  edges  of  which  were  tightly  drawn  over 
and  secured  at  the  back  of  the  wood  disc^  thus 
fontiing  a  soft  but  even  and  firm  pad,  whioh  m  uce 
proved  excellent,  removing  the  blue  film  gradually 
sU  over,  and  producing  an  even  polish.  I  hope 
ICr.  Calver  will  give  it  a  trial. 

The  idea  of  a  large  pad  is  that  of  another  corre- 
spondent in  the  '*  E.M.*'  to  whom  I  am  obliged,  aa 
with  a  small  pad.it  oertunly  is  very  easy  to  over- 
polish  in  spots. 

Southampton.  T.  A.  Skelton. 

£33098.]— Mb.  Calvkb,  in  letter  33064,  records  his 

isuures  in  silvering  a  12j^in.  mirror.    Amateurs  will 

sorely  take  oourage  from  this,  and  "  try  again." 

And  should  they  nave  the  same  failure  aa  recorded 

by  Mr.  Calver,  instead  of  throwing  the  solution 

down  the  sink  (as  I  have  done  scores  of  times), 

gently  heat  the  lot  as  they  are— that  is,  the  chemicsls 

—with  the  mirror  immeised.  Care  must  be  taken  not 

toap]>ly  too  much  heat  to  melt  the  pitch  supporting 

the  mirror,  or  there  may  be  an  acddent  of  a  serious 

nature  by  bzeakia^  either  the  mirror  or  ^e  bowl 

holding   the    chemicals.     Also    do   not  keep  the 

mirror  immersed  any  longer  than  the  time  that  there 

is  a  good  film  of  silver   on  tiie  surface  of  the 

chemicals,  as  this  causes  serious  tarnish.    If  this 

■hould  happen,  make  a  new  begioning.  and  do  not 

waste  time  in  trying  to  polish  the  tarnish ;  and  do 

not   make    anv   regrets,    because   you  will   get 

squally  as  good  a  film  next  time  by  the  same  pro- 

csn,  and  ^ou  wiU  have  learned  to  take  oUt  the 

aaiiror  a  httle  earlier  than  before,  when  you  will 

find  a  beautiful  film  on  the  glass.    Do  not  touch 

it  ^  with    anything    except    water — clean   water ; 

this    should    be    just    warm,    to    save    risk   of 

accident.    Gfrive   it   plenty  ox   clean   water,  and 

when  you  are  satisfiea  the  chemical  solution  (which 

would  ahere  to  the  mirror  when  taken  out  of  bath) 

has  all  been  washed  off,  stand  the  mirror  upright  a 

few  moments,  when  the  greatest  excess  of  moisture 

will  drain  off.    I  d^  the  rest  off  in  front  of  a  good 

fire  and  practically  roast  the  film,  takingoare  not 

to  touch  it  during  the  whole  of  this  time.    When  all 

the  moisture  va  driven  awav,  the  film  of  silver  will 

polish  in  the  manner  descriSed  bv  other  writers. 

Next  time  Mr.  Calver  fails,  will  he  kindly  try  my 
szperiment  P  There  will  be  no  risk,  as  he  neea  not 
have  any  mirror  in  the  solution.  If  he  does  not  get 
a  ttlver  film  on  his  otherwise  useless  solutions,  I 
shall  be  very  much  surprised.  David  Booth. 
70,  Korth*street,  Leeds,  Jan.  15. 


BXTKB    OF    OIiABBNCB— HIS   DEATH— 
ITS   LBSSOK. 

[83099.]— Wb  must  go  back  to  the  memorable 
Wednesday,  the  0th  day  of  January,  for  the  origin 
«ad  cause  of  the  illness.  It  appean  that.  1st,  **  he 
had  walked,  earryiog  a  gun,  through  several 
uw!*^'*'  ^^^  meant,  for  him  especially,  rather 
■aborious  exercise,  and  which,  as  probably  be  was 
*well  wrapt  up  "  with  woollen  clothing  next  to  the 
^^^^  well  as  outwardly,  possibly  with  some 
Mdi^ns  of  seal  or  other  impervious  skin,  all  this 
would,  of  course,  cause  f  reo  cutaneous  transpira- 
HOQ--Le.,  sweat.  Now.  mark  what  that  meant. 
i:f^^^  discharged  nom  the  pores  aa  vapour, 
^f^lA  with  a  Jack  Tar  have  paaaed  off,  mingled 
^ththe free  circulation  of  the  atmosphere unim- 
Pw«d  over  the  really  important  parte  of  the  body 
-[^tt  chest  and  ahoulders;  but  with  the  Duke  that 
]^P«ir  condensed  in  and  saturated  the  (under) 
S  51'  porous,  absorptive  fabric  forming  his  cloth> 
mg.  Then  comes  into  play  when,  2ndl^,  **  luncheon 

**  Bsrvad  [the  Duke  oeing  then  set  m  his  sweat- 


saturated  underclothing  across  chest  and  shoulders] 
.  .  .  .  and  during  the  meal  the  Duke  com- 
plained of  feeling  ehUlffJ*  Every  student  in  the 
natural  sdenoes,  every  tiro  in  chemistry,  would 
repel  with  indignation  the  suggestion  of  his  in- 
capacity to  explain  the  rationale  of  the  vapour,  at 
say  21(r,  circulating  through  the  little  glass  tube, 
becoming  a  finid  when  passing  through  that  part 
wrapt  with  a  bit  of  wet  rag.  But  the  human 
body's  surface.  &c.,  not  only  makes  its  own  vapour, 
but  supplies  also  the  fluid  to  form  and  to  feed  its 
own  condenser ! 

Ah !  but  that's  quite  far  too  simple  a  considera- 
tion for  the  intelleot,  alike  regal  as  medical,  of 
1892.  Thfe  Iiydney  Diapenser. 


HIOBOSOOPE     TTTBB  -  LBKOTH     AND 
BBSOLVINa   FOWBB 

[33l00.]~lN  the  discilBBion  of  the  relative  merits 
of  the  English  and  Continental  tube-lengths,  one 
argument  in  favour  of  the  Engliidli  tube  seems  to 
hava.esoaped  notice,  namely,  that  it  gives,  with  any 
individual  lens,  a  distinct  advantage  in  resolving 
power.  Taking  the  values  for  the  different  tube* 
lengths  recently  adopted  b^  Prof.  Abbe,  the  gain  in 
resolvingpower  for  the  Engliditube  with  a  (true)  4in. 
object-glaBs,  is  aa  mneh  as  43  per  cent.,  with  a  2in. 
ISpercent,  and  withalin.5perosnt»  Withaiin. 
the  difference  falls  to  I  per  cent.,  and  with  higher 

Sowers  it  becomes  imperceptible,  but  still  a  gain  in 
efinitionof  5  per  cent,  with  a  lin.  o.g.  is  not  to  be 
deaoised. 

The  advantage  of  the  long  tube  may  easily  be 
observed  practically  by  taking  an  ordinaiy  optician's 
4in.  objective  (probablv  reuly  about  a  3m.),  and 
inserting  a  diaphragm  behind  the  lens  about  ^in. 
diameter,  and  examining  the  i^o^iun.  lines  on  a 
stage  micrometer—it  wul  be  found  that  these  are 
distinctly  separable  with  a  lOin.  tube,  but  vanish 
when  it  is  shortened  to  the  Continental  standard. 

This  seems  at  first  sight  contradictory  to  Prof. 
Abbe's  formula,  which  makes  the  number  of  Unes 

0, 

per  inch  resolvable  by  any  lens  ».^  K.A.    But  we 

have  only  to  examine  carefully  the  definition  of 

numerical  aperture,  viz.,  X.A.  «  n  sin.  w,  to  see 

that  N.A.  is  itself  a  variable  quantity.    The  matter 

may  be  simplified  by  leaving  out  the  term  n,  that 

IB,  by  consideriDg  onl^non-'immersion  lenses,  in 

which '  case  N.A.  ■■  sm.  it.     Let  B  a  the  semi- 

diameter  of  the  lens,  /  >■  its  focal  length,  and  T 

a  the  optical  tube-length.    Then,  so  long  as  the 

lens  is  focnssed  at  its  true  focal  length,  and  the 

B 
rays  inue  parallel  beyond  it,  sin.  u  =  ^.   But  in 

praotioe,  of  course,  the  lens  is  withdrawn  farther 
from  the  object,  so  that  the  rays  converge  above  to 
form  an  imafe  at  a  distance  depending  on  the  tube* 
length.     Call   this  anterior  conjugate  focus  f, 

Th«.  /-  ^^    ABa.the«fo^^mth.p»ctl- 

oal  use  of  the  microooope,  we  get  the  modified 
expression,  depending  upon  the  value  of  T,  N.A. 

•  ?JT_^/).    It  evidently  follows  from   tl^, 

that  measurement  with  the  apertometer  only  gives 
the  N.A.  for  the  psitioular  tube-length  used  in  the 
experiment,  and  that  a  lens  should  not  be  described 
'  as  of  such  and  such  N.A.,  without  mentioning  the 
length  of  tube  with  which  it  is  intended  to  be  used. 
Of  course  the  deficiency  of  resolving  power  with 
the  Continental  tube-length  might  be  made  up  for 
by  eiUier  increasing  the  aiamet^  or  deepening  the 
curves  of  the  lens.  But  this  involves  more  careful 
correction  and  increased  expense.  So  that  the 
argument  may  be  put  this  way :  The  short  tube, 
in  order  to  give  the  same  results  in  the  waj  of 
resolution  aa  the  long,  requirea  to  be  fitted  with  a 
more  expensive  lena.  H.  G.  Jameaon. 

LOCOUOTIVES. 

[33101.]— Mb.  W.  E.  Bbown  (p.  466,  No.  33076) 
atatea  that  Meaara.  Hawthorn  and  Co.  waa  the  first 


firm  to  adopt  the  "  four  fixed  eccentrics  "  for  loco- 
motives. I  should  be  glad  if  he  would  give  any 
facts  or  dates  to  support  the  assezti  uu.  I  have 
devoted  much  time  and  attention  to  the  matter,  and 
am  of  opinion  that  the  first  engine  ever  constructed 
with  four  eccentrics  was  the  Swiftsure,  built  by 
Forrester  and  Co.,  of  Liverpool,  for  the  Liverpool 
and  Manchester  Bailway,  1834.  I  have  in  my  pos- 
session a  blue-print  copv  of  the  Newcastle  ana  Car- 
lisle Bailway  Company's  locomotive  list  giving  the 
names  of  the  first  fifteen  engines ;  also  a  photograph 
of  the  Comet.  It  has  been  claimed  that  the  Comet 
had  four  eccentrics  in  1835.  This,  however,  does 
not  appear  to  be  the  fact,  as  the  engine  had  the  two 
hand-gear  levers  for  working  the  old  loose  eccentric 
motion.  Clement  £.  Stretton,  O.E. 

40,  &uce-Coburg-street,  Leicester,  Jan.  16. 


LOCOMOTIVE  WOBK. 

[33102.]— I  AK  pleased  to  see  the  letter  of  Mr.  C. 
Bous-Marten,  p.  467,  No.  33077,  Le  being  one  of 


the  old  oorrsipoadenti  who  wrote  upon  locomo« 
tive  work  many  years  ago  in  your  columns. 

I  have  no  desire  to  '*  start  another  diaonaaion  on 
apeed'* ;  but  the  fact  remaina  that  looomotivea  forty 

J  rears  ago  were  capable  of  attahiing,  with  suitable 
oads,  speeds  quite  aa  high  as  those  attained  at  the 
present  day.  As  long  ago  as  11th  May,  1848,  Mr. 
Qoochhad  the  9.15  timin  from  Paddington  run  to 
Didoot,  53^  milea,  in  47  minutea,  and  a  apeed  of  78 
milaa  an  hour  waa  attained  on  parti  of  the  journey* 
To  outdo  that  trip,  the  Liverpool,  upon  toe 
aouthem  diviaion  of  tne  London  ana  North- weatem 
waa  tested  three  weeka  afterwards,  and  the  late  Mr. 
Crampton  informed  me  that  it  attained  a  speed  of 
f  uUv  79  miles  an  hour. 

Mr.  Pearson,  of  the  Bristol  and  Exeter  Bailway, 
with  a  view  to  win  back  for  the  broad-oauge  the 
honour  of  the  hi^ett  apeed,  deaigned  hia  9f  t.  wheel 
enginea,  and  in  uie  year  1853  he  attained  a  apeed 
of  *' just  under  81  miles  an  hour."  That  speed 
was  then,  and  still  is  to  thii  day,  the  hi^est 
recorded  on  railways  in  this  count^.  We  often 
Kear  about  90  and  100  miles  an  hour,  but  such 
speeds  have  not  been  attained  on  rails. 

The  Cornwall,  boilt  at  Crewe.  1847,  ran  at  vaiy 
high  speed,  fully  78  miles  an  nour.  The  special 
express  from  Holyhead  to  London,  Jan,  5,  1862, 
carrying  the  "  Mason  and  Slidell "  despatches,  ran 
for  several  miles  at  a  rate  of  *'just  under,. if  not 
quite,  80  miles  an  hour." 

Mr.  McConneU  claimed  that  his  large  7ft.  6in* 
Bloomer  type  of  engine  had  attained  *' within  a 
fraction  of  80  miles  an  hour.' '  The  Great  Northern 
8ft.  and  the  Midland  7ft.  6in.  engines  have  both 
attained  just  under,  or,  practically,  80  ndles  an 
hour. 

Mr.  Marten  (p.  467)  appears  to  conclude  that 
because  a  Great  Northern  engine  has  run  at  80 
miles  an  hour,  it  is  not  smnge  that  another 
engine  should  give  a  higher  result.  Why  should 
any  engine  give  a  higher  result  than  the  Great 
Northern  ?  I  have  read  Mr.  Martin's  letter  most 
carefully,  but  at  present  fail  to  see  any  such  reason. 

It  is  a  well-known  fact  that  a  U^ht  engine  with 
a  light  load  will  run  at  a  speed  quite  as  high  as  a 
heavy  engine  with  a  heavy  train.  The  advantage 
of  modem  engines  is  that  they  take  a  long  train  at 
a  high  spe^d. 

For  many  years  the  limit  of  locomotive  speed  was 
the  Bristol  and  Exeter  result  of  81  miles  an  hour: 
but  since  the  wheels  of  those  engines  were  reduced 
to  8ft.,  it  would  appear  that  80  miles  an  hour  is  the 
maximum,  and  tnat  can  only  be  obtained  upon 
falling  gradients,  with  a  very  fight  load,  and  uxider 
the  most  favourable  circumstances. 

Clement  E.  Stretton,  O.X. 

Leicester,  Jan.  16.  , 

0AL0T7IiATI0N8  OONOBBNINa  THB 

XiXirS. 

[33103.]— The  miscroscope  in  a  simple  form  con- 
sists of  two  convex  lenses,  one  oi^  whicn,  the  object* 
glass,  is  placed  at  a  distance  from  the  minute  object 
to  be  examined  a  trifie  greater  than  its  focal  length, 
the  effect  being  to  form  an  enlarged  image  at  the 
other  side  of  the  lens,  or,  roughly  speaking,  is  the 
reverse  of  what  \b  shown  in  Fig.  1  ox  my  fint  letter 
(32968.  p.  351).  The  other,  or  eye  lens,  being  placed 
at  a  distance  less  than  its  focal  length  from  such 
image,  magnifies  the  same,  so  that  the  magnifying 
power  of  the  microscope  means  th^  number  of  tunes 
the  object  is  enlargea,  appareuUv,  and  obviously 
equals  the  product  of  the  magnifloations  produced 
by  the  two  lenses. 

As,  for  example,  suppose  F  and  F,  ■■  focal 
len^s  of  object-glass  and  eyeglass,  dutance  of 
diitmct  vidon  s  x  inches,  and  distance  between 
object-glass  and  object  ■  F  +  tloUi* 

We  may  first  find  </,  the  distauoe  of  o.g.  from  the 
lens,  by — 

1  _        1        _.l 

d       F-h,to       F' 

and  then  we  have  the  number  of  times  image  is 
larger  than  object  from — 

Size  of  image  :  size  of  object :  :  J :  F  +  ^^o 

m  s  tbnes,  say. 

Now,  distance  of  distinct  vision  ■*  xin. ;  theie- 
foro  the  eyeglass  must  be  at  such  a  distance  froos 
the  o.g.  image  as  to  make  it  appear  to  be  d;  inobes 
awa]^  from  the  eyeglass.  If  D|  -^  the  distanoe 
required,  we  find  it  xrom — 

i  -  J-  =  -  i 

z    Dj '     f; 

And  then — 

Size  of  o.g.  ima^e  :  size  of  e.g.  image  : :  D| :  x,  or 
magmfication  ■■  t^  times,  say. 

Than  the  magnifying  power  of  microsoope 
■•  «  X  «,,  and  dirtance  between  lenSes  «•  d  -^  Ux* 
If  the  tube,  as  in  some  forms  of  microscope,  be 
lengthened,  the  power  is  altered,  because  for  the 
same  lenses  and  observer  the  o.g.  image  must 
romain  at  the  same  constant  distance  from  the  eye- 
glass, .'.  the  distance  between  o.g.  and  object  must 
be  altered,  and  such  alteration  makes  a  diffdrence 
in  the  size  of  the  image  formed  by  suoh  lens. 
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The  objeot-glaas  is  geoenlly  labetitated  by  an 
**  objectiTe  **  composed  of  a  number  of  lott  of  lenaes 
in  combination—that  is  to  say,  each  lot  may  be 
made  up  of  lenses  in  contact.  Also,  the  eyeglass 
becomes,  say,  a  Hoyghens  eyepiece.  On  aoconnt  of 
want  of  adjustment  Md  for  otherimportantieaaons, 
it  has  been  sappoeed  that  there  is  a  practical  limit  to 
the  resol^iog  power  of  the  microscope,  and  I  see 
that  in  the  Beoember  nnmber  of  the  journal  of  tiie 
Boyal  Microscopical  Society  for  last  year  there  is 
the  substance  of  an  interesUog  and  clever  artide  on 
the  sabiect  by  Dr.  8.  Czapski.  He  arrives  at  the 
result  that  whereat  at  present,  with  the  large 
apertores  and  white  illnmination,  we  are  aUe  to 
reeolve  stractnres  which  contain  somewhere  over 
2,000  elements  in  the  length  of  a  millimetre,  it  will 
be  only  poesible,  aMomin^  perfect  lenses,  ibc,  to 
resolve  structures  oontammg  somewhere  about 
4,000  elements  to  the  millimetre.  A.  Qadd. 


OALOUZ.ATIONB    OONOBBKIKa   THB 

X«BN8. 

[33104.  ]—Iv  reply  to  *«F.B  A.S."  (letter  33047, 
p.  442),  the  figures  given  were  intended  to  repre- 
•ent  inches,  and  I  don't  wonder  at  him  being  amused 
at  them  in  the  peculiar  form  they  appeared,  through 
want  of  proper  oaze  on  my  nart. 

Perhaps,  owing  to  the  net  of  my  being  in  the 
engineenng  proieesion,  it  came  natural  to  ivrite 
inttes  in  thai  way. 

La  the  first  part  of  my  last  letter  it  should  read 

M  M  ^  instead  of  what  is  there  printed. 

/  A.  Oadd. 


OVBBTAXBD  BSAIK. 

[33106.]— **LAiiGABTBiA2r"  says:  "Phosphorus, 
much  vaunted,  is  valueless;  the  same  applies  to 
arsenic  and  lime,  and^  I  am  convinced,  to  the  wh6le 
list  of  (homoeopathic)  drugs  mentioned  by  the 
*  Lydney  Dispenser.' "  Having  myself  seen  the 
good  effects  ox  phosphorus  and  phosphoric  add  in 
■uch  cases,  I  beg  to  quote  Br.  Huches's  remarks  on 
the  value  of  the  latter  remedy :  '*  The  chief  sphere 
of  phosphoric  acid  is  the  nervout  tyitem  ;  and  the 
oondition  it  influences  here  is  one  of  debility  with- 
out irritability  (in  this  contrasted  with  China). 
When  we  find  bnun  or  cord,  sight  or  hearing,  thus 
alfeoted—as  from  continued  ^ef^  over- exertion  of 
mind  or  bodv,  &c. — j^hosphonc  aad  ii  an  invaluable 
remedy,  weu  deserving  the  name  of  '  tonic'  It  is 
to  nervous  debility  what  iron  is  to  ansmia."  In 
reference  to  calcarea  phosphorioa,  the  some  author 
says  Dr.  Ringer  (Professor  of  Therapeutics  in  IJni- 
venity  CoUese)  gives  us  the  latest  estimate  of  its 
efficiency.  He  recommends  it  in  most  forms  of 
mal-nutrition  and  defective  ceU-^wth  .  .  .  and 
for  the  bad  effects  of  town  life,  mdudxnff  brain- 
fag. He  gives  one  or  two  grains  of  the  sut  three 
times  a  dav.  The  homoeopathic  uses  have  been 
made  with  the  lower  triturations." 

"  Lancastrian  "  says :  '*  Surely  homoeopathy  has 
esiited  long  enough  to  stand  or  fall  by  its  own 
accomplished  results."  Quite  so ;  one  result  being 
that  there  are  about  12.000  medical  men  practising 
homoBopathy  in  the  United  States.  Should  any 
readers  of  the  "  £.  M."  like  to  know  a  few  of  the 
results  as  proved  by  statistics,  I  should  recommend 
them  to  procure  "  Statistics  of  Homoeopathy," 
Ud.,  post  free,  from  Messrs.  J.  Bale  and  Sons,  87, 
Great  Titdifield-street,  W.;  or  ** Homoeopathy: 
its  Prindple,  Method,  and  Future,"  by  A.  O.  Pope, 
H.D  ,  Is.  (£.  Gould  and  Son). 

«  Let  those  who  lose  Uugh ;  they  will  be  sure  to 
who  win."  Those  who  have  studied  homoeopathy 
can  well  afford  to  laugh  at  such  remarks  as  *'  Lan- 
caitrian's."  It  is  an  undeniable  fact  that  ttiose  who 
know  most  about  homoeopathy  always  speak  the 
most  highly  of  the  system  and  its  results,  whether 
in  trifling  ailments  or  in  the  most  serious  mseases. 

P.  Ferrom. 


Sis  BOfiEBT  Ball  gives  in  the  Fortnightly  some 
interesting  details  of  Misar,  the  middle  star  of  the 
three  which  form  the  tail  of  the  Great  Bear,  which 
have  been  learned  by  means  of  the  new  processes 
of  stellar  photography.  Prof.  Pickering's  photo- 
graphs of  the  spectrum  of  Mixer's  prinapal  com- 
ponent exhibited,  as  other  stellar  spectxu  did,  a 
profusion  of  dark  lines.  It  was  noticed  that  the 
fines  sometimes  appeared  double  and  sometimes 
dngle.  Presently  it  i^ipeared  that  this  opening  and 
dosing  of  the  lines  was  a  periodiMl  phenomenon. 
The  interval  between  one  maximum  opening  of 
the  lines  and  the  next,  was  fifty-two  days.  It  was 
plain  that  the  object  could  not  be  a  single  star ;  it 
must  consist  of  a  pair  extremdy  dose  .together,  and 
in  '^Ficl  revolution.  Hence  astronomers  have 
arrived  at  the  condusion  that  the  period  of  revolu- 
tion of  this  star  eyetem  is  104  days,  and  that  the 
speed  with  which  each  of  the  component  stars 
moves  is  about  fifty  miles  a  second,  llie  distance 
of  the  components  is  inferred  to  be  about  one 
hundred  ana  flifty  millions  of  mjtffft. 


SEFLIES  TO   QUEBIES. 

•  *♦• 

*«*  In  ilmr  mmodrtf  Corretpondmtt  art  rup$et' 
fiUhf  requMted  to  nuntion,  in  each  inttanct,  tK$  titU 
mMmmbtr  of  th§  query  atktd, 

[75694.]— Logarithma  :  Proportional  Parte 
(If .Q.)  —  I  do  not  think  the  reply  given  by 
**  Mistral,"  p.  468,  is  quite  what  was  wanted, 
correct  though  it  is.  I  fancy  that  theoir,  more 
than  rule,  is  asked  for.  I  cannot  refer  the  ques- 
tioner to  anv  textbook ;  but  perhaps  the  reeult  of 
an  indenendent  study  of  the  subject  may  give  the 
requirea  information.  It  should  De  borne  in  mind 
that  interpolation  bv  means  of  proportional  parts 
can  only  oe  correctly  performed  when  both  series 
are  in  arithmetical  progression.  That  is,  if  the 
logarithms  of  numbers  in  arithmetical  progression 
were  likewise  in  arithmetical  progression,  uien  the 
arithmetical  mean  of  any  two  logarithma  would  be 
the  logarithm  of  the  arithmetical  mean  of  tiie  two 
numbers  corresponding  thereto.  But  a  glance  at 
the  <*  differences"  wiU  show  that  the  logarithms 
are  by  no  means  in  arithinetical  progression— the 
differences  diminishing  as  the  numMrs  increase. 
Boughly,  the  differences  vary  inversely  as  the  num- 
bers ;  and  the  greater  the  numbers  are,  the  nearer 
do  they  i^proximate  to  this  as  an  infinite  limit. 
Thus,  if  the  difference  between  the  logs,  of  10,000 
and  10,001  be  *000434  . . .  that  between  those  of 
100.000  and  100,001  is  -0000434  ...  and  so  on.  In 
fact,  as  the  numbers  increase,  tiie  more  true  does 
it  become  that  the  difference  between  log.  x  and 

log.  («  -f  1)  isM  ,  M  being  -43429448 ...  (By 
the  way,  ^  is  what  is  .called,  in  the  Differential 

X 

Calculus,  the  **  differential  coeffident "  of  log.  x,) 
Now,  since  the  logarithms  of  successive  numbers 
are  not  in  arithmetical  progression,  it  follows  that 
interpolations  made  by  means  of  proportional  parti 
are  always  more  or  less  incorrect,  and  onlv  express 
the  truth  as  far  as  a  certain  number  of  decimal 
places— the  number  of  such  increasing  twice  as  fast 
as  the  number  of  figures  in  the  numoers.    Thus— 

No.  Error. 

10005  -000054... 

100005  -00000054... 

1000005  •0000000054... 

This  means  that  if  the  log.  of  10005  is  sought  by 
taking  ttie  arithmetical  mean  of  the  logs,  of  1000 
and  1001,  the  result  is  too  Uttle  by -000054.  And  so 
on.  It  will  be  seen  that  the  correction  to  be  added 
varies  inversely  as  the  squares  of  the  numbers. 
Consequentiy,  since  '0000054  is  tiie  geometrical 
mean  of  the  two  errors  first  in  the  taue  above,  it 
should  correspond  to  the  geometrical  mean  of  1000 
and  10^000,  which  is  about  3,162 :  and  as  a  matter  of 
fact  this  is  so,  for  if  we  calculate  the  log.  of  31,625  by 
taking  the  arithmetical  mean  of  the  logs,  of  3,162 
and  3,163,  we  shall  find  the  result  is  too  littte  by 
'0000054.  In  condusion,  I  may  mention  a  curious 
error  made  by  "  Yega  "  in  his  beautiful  reprint  of 
Viacq's  10- figure  logarithm  tables.  Being  aesirous 
of  affording  f adUties  for  finding  the  logjarithms  of 
numbers  containing  10  figures  (proportional  parts 
alone  not  giving  the  results  always  correct  to  10 
places),  he  gave  a  table  of  the  corrections  to  be 
added  to  the  proportional  parts.  But  he  overlooked 
the  fact  I  have  pointed  out.  that  the  errors  vary 
inversdy  as  the  aquaret  of  the  numbers;  ana, 
therefore,  his  table  makes  the  corrections  through- 
out rather  greater  than  they  should  be. 

T.  S.  Babbbtt. 

[75739.] -Fan  (U.a)— I  fail  to  see  what  you 
need  fans  at  all  for.  If  burners  are  properly  con- 
structed on  the  Bansen  principle,  the  discharge  of 
the  gas  itself  into  the  larger  tube  just  b^ond  an 
openinff  will  cause  the  ingress  of  quite  sufficient  air. 
In  fact,  in  a  gas-stove  which  I  have,  the  fault  is, 
I  am  convinced,  that  it  causes  too  much  air  to  enter, 
and  so  the,  excess  is  not  employed  in  combustion, 
but  merdy  passes  through  the  flame  and  carries 
away  its  heat.  A.  £.  B. 

[75750.]— Queatlon  in  Arithmetic  ;T7. a.)— 
This  looks  like  an  examinatiou  question  purposdy 
meant  to  mialead.  However,  at  the  end  of  five 
years  each  tree  should  have  lOsq.yd.  of  ground, 
and  the  acre  being  4,840sq.yd.,  the  number  of  trees 
per  acre  is  484,  which,  at  Is.  3d.,  givee  60os.  as  the 
value  of  the  trees  on  one  acre.  The  question  does 
not  say  if  the  20  per  cent,  for  expenses  is  per  annum 
or  not ;  and  it  will  not  do  to  be  decdved  by  the 
erroneous  idea  that  five  years  at  -20  per  cent,  per 
annum  plus  the  value  of  the  trees  has  already  made 
them  worth  less  than  nothing.  I  mention  this 
because  a  young  friend  of  mine  jumped  to  t^  false 
condusion  at  once.  So  deducting  29  per  cent.,  or 
121s.,  from  the  6059.,  it  leaves  dS4s.  as  the  value  of 
each  acre  at  the  end  of  the  first  five  years ;  and  if 
one- fifth  of  the  trees  were  cut  down  eadi  year,  the 
yearly  income  would  be  116s.  9j^d.  As  the  question 
mentions  that  the  trees  increase  in  value  each  year, 
let  us  now  see  at  what  rate.  At  the  end  of  six 
years  they  will  eadi  require  12ydB.  of  land  instead 


of  10,  so  that  the  acre  will  onlv  grow  403)  tiisi; 
but  tney  are  now  worth  la.  3d.  plus  Is.  3d.,  or 
2s.  6d.  each,  so  that  tiie  acre  is  now  woitk 
1,008s.  4d.,  which,  less  20  per  cent,  or  201s.  81, 
is  806s.  8d.,  and  cutting  down  one-sixth  of  than 
eadi  year,  the  annual  mcome  is  134s.  5d.  1^ 
yidd  IS  therefore  greater  than  it  was  aftsr  ftie 
years,  and  it  is  necessaxy  to  find  if  this  ineresie  of 
value  ever  ceases,  and,  if  so,  when  ?  SimiUrly,  st 
the  end  of  the  seventh  year,  with  345f  trses  to  tfaa 
acre,  worth  3s.  9d.  each,  the  value  of  the  wen  a 
1,296s.  5d.,  which,  deducting  expenses,  and  diridsd 
into  seven  parts,  gives  a  yearly  income  of  148i.  2d. 
At  the  end  of  the  ei^th  year,  with  l^sq.vd.  p«c 
tree,  and  302^  trees  to  the  acre,  worth  3s.  9d.  sidi, 
the  value  of  the  acre  is  1,512s.  6d.,  which,  less  ei- 
penses  and  after  division,  givee  151s.  3d.,  or  £7 
lis.  3d.,  the  answer  given.  On  working  out  Os 
value  of  the  acre  after  the  ninth  and  tenth  jsszi  It 
will  be  found  that  the  yearly  inoome  is  dtmiTriAing 
after  this  eighth  year,  so  that  this  is  the  gteafeoit 
yearly  income  ;  but  from  one  acre.  But  m  qim- 
tion  says  per  acre,  and  not  one  acre,  and  as  most  of 
these  questions  of  double  progresnons  havemon 
than  one  solution  or  maximum,  we  wiU  procsti 
Effectivdy,  if  dght  acres  were  planted,  one  sen 
might  be  cut  down  every  year,  and  thus  each  ysit 
the  income  per  aore  becomes  1,612s.  6d.,  less  d02a 
6d.,  or  1,344s.  5d.  To  get  an  approximate  idsa  d 
the  progress  of  the  two  progreasioniL  if  we  redoo 
out  the  value  every  20  years,  we  find  that  aftsr  109 
years  the  acre,  less  expenses,  is  worthi2,8238. 2|d.; 
after  120  years,  2,397b.  4d. ;  and  after  140  yssn, 
2,389s.  8id.;  so  that  there  is  dearly  snctiMr 
greatest  income  here.  By  the  sama  method  it  may 
be  easily  located  and  estimated,  and  if  as  many 
acres  are  planted  as  the  number  of  srears,  and  oes 
acre  is  f died  eadi  year,  the  greatest  annual  incoae 
per  acre  is  obtained.  As  I  have  alrei^  said,  thi 
question  is  mideading.  MxBnuL. 

[75767.1  —  Dry-Plate  BeTeloper  (T7.Q.)- 
Messrs.  Mayfield  and  Co.  probably  prefer  to  keepths 
composition  of  their  developer  to  themselves.  How- 
ever, the  following,  which  is  Edwards*  formula  for 
a  one-edution  hydroquinone  developer,  woiks  in  a 
very  similar  manner,  is  possibly  identical,  and  wid 
doubtiess  answer  your  purpose.  ^*  It  has  foond 
great  favour  with  aumy  amateurs,  principally  oa 
account  of  its  not  staining  the  fingers.  It  e«s  be 
used  sevval  times  over,  but  natunLUy  becomes  lea 
energetic  and  dower  in  action  after  having  been 
used,  so  that  for  short  exposures  fresh  sdutioos 
should  be  used :  Carbonate  of  soda  (granulated), 
lOOgr. ;  sulphite  of}  soda  (crystals),  480ffr. ;  hydro- 
quinone, lOOgr. ;  water,  14os.  MisnuL. 

[757y6.]— Explosion  (TT.a.)- Water  canhardlj 
be  described  asagood conductor, unleaitisaddolsted 
(and  this,  of  course,  would  not  do  in  a  recdver),  or 
perhaps  your  current  it  not  strong  enough.  Many 
old  boilers  on  the  Continent  used  to  be  fitted  with  a 
water  indicator  as  follows:— A  hole  was  diiQsd 
through  the  top  of  the  boiler,  and  fitted  with  a 
gland  to  make  it  steam-tight.  Through  this  gbad 
passed  a  wire,  attached  at  one  end  to  a  heavy  flost 
floating  on  the  water  inade  the  boiler,  which  was 
almost  counterbalanced  by  a  wdght  at  the  otber 
end  of  the  wire,  after  the  wire  had  passed  over  a 
pulley  above  the  boiler,  and  the  risug  orfalliag 
of  thu  weight  showed  the  variationa  of  ievd  of  ths 
water  in  the  boiler.  At  many  railway  stations  a 
nmilar  arrangement  may  be  seen  on  the  water 
tanks.  If  the  same  idea  could  be  applied  to  your 
recdver,  or  to  the  top  of  the  gauge-glass,  or  to  a 
tube  adaed  to  the  receiver  for  the  purpoee,  and  the 
outside  wdght,  bdng  insulated  from  the  wire,  win 
attached  to  one  of  the  wires  from  the  battery,  us 
weight  in  falling  as  the  water  rises  might  beu 
perhaps,  so  arranged  as  to  touch  a  metallic  insulated 
contact  communicating  through  the  bell  with  tbs 
other  wire  from  the  batterv,  and,  so  completing  tbe 
circuit,  cause  the  bell  to  nng  when  the  water  riisf. 

MiSTSiL. 

[75821.]— Oolf  Balls  (IT. a. )— There  is  « 
excellent  press  called  the  *'Home'*  presf ,  wl^ 
makes  and  remakes  golf-balls  creditably,  ose 
advertisement  in  the  paper  called  "  Golf."  I  have 
seen  good  balls  made  by  this  machine. 

-  N.  D.  L. 

[75903.]  —  Inoandeaoent  Qaa  -  Lights.  — 
Thanks  to  "S.  Q.  R."  ;  but  as  an  old  gas- burner 
— uf  estf  burner  of  gas  for  household  lighting,  for 
cookLog,  for  chemis&y  laboratory,  and  for  fomsosi 
for  melting  metals,  I  cannot  understand  the^  smell 
of  a  good  Bunsen  being  bad.  In  my  opinion,  s 
wdl-constructed  burner  (Bunsen)  ought  not  to  give 
any  smell.  In  my  opinion,  no  gas  ought  to  be 
burnt  for  any  purpose  without  a  regulator  to  ooa- 
trol  the  greatest  amount  of  ns  that  can  he  burst ; 
and,  certainly,  as  far  as  I  have  gone  with  tas 
incandesoent  gas,  this  fact  is  impressed  on  b7 
mind.  Here,  where  I  cannot  have  gas  u^}^**! 
make  it  myself— not  a  difficult  operation,  as  I^w 
to  make  it  for  my  amateur  diemical  ^^^^*F 
fumaces-^I  shall  not  make  gas  unless  I  ftndtlis 
good  burner  which  I  fancy  the  incandescent  gtf- 
burner  is,  though  it  may  want  to  be  improved.  I 
have  bought  a  burner  and  mantles,  aad  I  bate 
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indacod  a  frieod,  a  manufaotanr,  to  tir  the 
Immer  for  me.  Meantime,  I  want  to  hear  all  that 
your  readeza  can  eay  for  or  againit.        X.  Y.  Z. 

[75903.]— Xncandeacent  Oaa-Bnmem— Pro- 
ducts of  Oombnation.—**  A.  X."  speab  without 
authority,  if  he  will  pardon  me  for  saying  bo,  when 
he  itatea  that  "  all  forma  of  Banien  bomen,"  &c., 
are  certainly  more  injorioaa  than  luminoui  onea. 
The  products  of  oombttation  of  Bnnaen  and  illumi- 
nating burners  are  alike— tiz.,  CO,  and  H,0.  The 
gaaea  which  eaoape  combustion  are  those  which  are 
really  injaxioua.  Aa  I  pointed  out  laat  week 
(75903),  the  amounts  of  acetylene  (CsHJ  and 
carbon  monoxide  (CO)  giren  off  from  the  outer 
aonea  of  the  two  classes  of  bumsn  have  been 
determined,  and  in  a  case  of  Bnnsen  t.  luminous 
burner,  the  former  haa  the  adTantage.  In  many 
teztbooke,  the  atatement  made  that  the  outer  zone 
of  a  luminona  flame  ia  one  of  complete  combustion 
is  not  true.  Far  from  it.  It  la  rraJly  a  zone  in 
which  the  luminosity  ia  destroyed,  in  the  same  way 
as  the  entrance  of  air  destroys  that  of  the  Bunaen 
— te.,  b^  dilution  and  coohng.  In  tins  zone  the 
mischief  u  done,  for  here  the  ooal-gaa  sinks  below 
the  point  of  its  ignition,  and  considerable  quantitiea 
of  maxah-gaa,  hj^drogen,  carbon  monoxide,  and 
acetylene  escape  mto  the  air,  and  render  it  dan- 
genmato  Ufe.  I  quite  agree  with  **A.  X."  that 
tbeae  gaeea  escape  more  readfly  when  the  flame  ia 
appiieo  to  a  cold  aurfaoe.  Under  such  droum- 
atancea,  (1)  the  temperature  of  the  flame  in  imme- 
diate contact  with  the  cold  body  is  so  lowered,  that 
the  flame  (aa  such)  cannot  exist  over  a  small  area ; 
and  (2)  oTer  still  lars er  area  the  temperature  is  not 
suifloient  to  bring  aaout  the  decomposition  of  the 
heavy  hvdrocarbona.  Even  in  such  cases  of 
**  ohecked  oomboation  "  the  Bunsen  bean  favour- 
able oompariaon  with  the  luminous  burner,  as  the 
following  numbers  £rom  actual  experiment  show : — 


Parts  per  100. 

t 

Bunaen. 

Luminoua. 

1  Inner. 

Outer. 

Inner. 

Outer. 

Carbon  monoxide 

Acetylene 

Hydrogen  ........ 

....    3  69 

....  1      *U% 
3-55 

0 
0 
•47 

2-45 

•27 
208 

2-58 

0 
0 

4 
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Asa, 

[759031— Inoandeacent  Qaa-Liffhta.— In  reply 
to  *'  Z.  T.  X.,"  the  mantiea  of  these  lights  are  ve^ 
triple,  and  must  not  be  touched  on  any  account, 
and  every  rsaaonable  care  ahould  be  taken  to  avoid 
jolting  the  tau  bracket  or  pendant  on  which  tiiey 
are  fixed.   The  bracket  ahould  therefore,  if  poasible, 
be  fixed  without  awivel  jointa,  and  the  pendanta 
not  to  alida  up  or  dovn.    At  the  aame  time,  aee 
that  the  burner  and  chimney  when  fixed  previoua 
to    inaerting    the  mantie  ia    perfectiy   upright. 
**  Z.  T.  X.*'  ahould  intrust  the  care  of  the  burners 
to  one  only  of  his  aervanta,  and  instruct  her  when 
lifting  to  ignite  them  at  the  top  of  the  clumney, 
not  with  a  match,  but  a  wax  taper,  and  ahould  the 
gas   take    fire    on    the    inside    of    the    Bunaen 
tube,   as  it  often  doea  the  first  time,  turn  off 
tiie  gaa-oock  inatantiy  for  a  moment  and  then  re- 
light; otherwiae  the  chimney  is  liable  to  be  cracked 
a&d  aoot  depoaited  on  the  mantie.    About  once  in 
five  or  nx  months  a  new  mantle  is  required,  and 
when  putting  on  the  new  (me  the  Bnnaen  burner 
ahould  be  taken  off,  carefully  inspected  and  cleaned, 
■od    a    new    steel    wire  gauze   fixed  *over   the 
mouth    of     the    burner.     The    glass     chimney 
most  be  cleaned  once   a  week,    and   carefully 
avoid  touching  the  mantie.  aa,  if  this  ia  torn  or 
miaplaced,  the  gaa*fiame  will  impinge  againat  the 
^asB  chimney,  and  break  it.    The  lighting  power  of 
the  1692  mantle  just  introduced,  ia  increased  three- 
fold over  that  of  laat  year,  and  it  ia  aaid  that  the 
hg^t  firat  emitted,  instead  of  rapidly  decreaaing  in 
y>  is  now  only  alightiy  reduced  in  a  poriod  of 
Mveral  hundred  hours ;    but,  of  courae,  the  ex- 
pcnenoe  of  thia  ia  only  limited  at  preaent  to  the 
aumufactnrera.    The  1892  mantie  also  requires  far 
noe  care  m  aetting  up  to  work,  but  theae  are 
lufficnltiea  which  the  makers,  I  have  no  doubt,  see, 
■ad  will  remedy  as  soon  as  they  can.    One  ia  well 
npaid  for  the  trouble  involved  in  this  system,  by 
the  splendid  k'ght,  and  only  half  the  usual  oon- 
KUBption  of  gaa,  and  therefore  only  half  the  uaual 
UQoont  of  heat  given  off  by  the  ordinary  burner. 
An  inch  preaaure   of  gaa  ia  neceaaary  for  theae 
ouiMTB,  and  it  ia  uaeless  to  turn  the  tap  of  the 
oncket  fuU  on,  aa  it  then  gives  less  light  than  if 
ojuy  half-,tumed.    With  the   burner  thoroughly 
«^,  and  the  wax  burnt  off  the  mantie  when  first 
™d,  the  experience  of  **  S.  G.  R.*»  is   entirely 
'^aknown  to  me,  and  it  is  my  impression  that  the 
■JJ««  has  a  very   excellent   influence   on    the 
FJ^ponaes  of  the  atmospheric  flame,  though,  not 

■J«e »  chemist,  I  cannot  enter  into  this  matter, 
««ptpracticaUy.  F.  B. 

[76920.]—IajuriouB  Combuatlon  Produota.— 
^«SL  ^"'"•Pondent  states  that  **  the  products  of 
Qomibiaatioa  tn  all  forms  of  Bunsen  burners  are  cer- 
<wy  Boze  JDjnrious  than  those  of  ordinaiy  illu- 


minating burners.*'  May  I  aak  on  what  authority 
he  makes  this  extraordinary  statement,  which  u 
the  exact  reverse  of  the  truth  ?  The  products  of 
checked  or  imperfect  combustion  of  eoal-gaa  are 
certainly  injurious  and  offensive,  but  this  ia  a  dif- 
ferent matter  altogether,  and  it  ia  evident  the  actual 
facts  have  got  considerably  mixed  in  your  corre- 
apondent'a  mind.  Thos.  FLsrcsaBB. 

[75976.]~Bzploaion  (T7.<^.)— In  the  arrange- 
ment you  mention  there  are  two  oauaea  of  high 
reaiataDae :  (1)  The  great  thickneaa  of  water ;  (2) 
the  amallneaa  of  the  contact  with  the  water  of  the 
wire  through  the  water-gauge.  Theae  would  ne- 
ceasite  the  employment  of  verv  high  batteiy  power. 
DiminiUi  the  reaiatance  bv  malcing.the  wire  dip  very 
near  the  boiler-plate,  and  bend  it  round  in  a  curve, 
so  that  the  water  will  touch  a  considerabLe  length  at 
once.  A.  E.  B. 

r76003.]~AluminluTn  (TT.a  )— I  am  inclined  to 
believe  -that  the  sprin^ess  you  mention  is  one  of 
the  fundamental  qualities  of  this  metal,  and  there- 
fore inseparable  from  it.  A.  E.  B. 

[76004.]— Blower  for  Organ  (U.a.)— The  only 
cheap  motive  power  for  blowing  a  smaJl  chamber- 
organ  of  ten  stops  where.neither  water  pressure  nor 
gaa  ia  available,  ia  a  juvenile  specimen  of  the 
genua  Homo.  No  doubt,  aa  you  state,  heavy 
weights  could,  by  an  arrangement  of  chains,  wheelfl, 
and  cranks,  be  xnade  to  return  for  this  purpose  the 
foroe  which  you  confeired  upon  them;  but  then 

rur  postulate  is  cheapness,  by  which  it  is  excluded, 
think  without  much  trouble  the  motiv»>power 
which  I  sugsest  oonld  be  regulated  so  aa  to  work 
intermitteiwj.  A.  E.  B. 

[76004.]— Blower  forOrffan  (U.a.)— Why  not 
use  a  petroleum  or  hot-air  engine  ?  The  apparatus 
you  refer  to  is  probably  that  illustrated  on  p.  547 
of  Vol.  Lm.,  No.  1377  of  the  '*  E.  M."  For  otiier 
purposes,  I  have  kept  a  shaip  watch  for  ^ean  for 
every  kind  of  light  motor,  and  although  during  that 
time  I  have  seen  several  weight  motors, .  I  have 
never  yet  found  one  of  any  use.  The  same  ob- 
jection applies  to  all :  that  there  is  more  work  to  do 
in  winding  up  the  weights  again,  than  there  would 
be  to  do  the  work  itaeu  at  first,  for  with  the  motor 
this  ia  increased  by  the  loaaes  in  friction,  &c.  On 
the  Continent  I  have  seen  dog-tracks  in  use,  and 
with  one  of  these  a  dog  might  oe  used  to  wind  the 
weights  up  again ;  but  the  S.P.G.A.  might  have 
something  to  aay  to  it  in  England,  although  there 
ia  not  the  alighteat  cruelty ;  or  a  wheel  like  the  one 
the  venerable  old  donkey  at  Cariabrooke  Caatie 
worked  in  for  aomething  like  forty  years.  If  there 
ia  an  electric  main  in  your  locali^,  jrou  might  uae  a 
small  electro-motor,  and  if  not,  it  might  poaaiblv  be 
worked  by  current  from  prizoary  batteries,  from 
accumulators  charged  by  a  small  dynamo  and  wind- 
mill, or  by  current  produced  by  a  turbine  and 
dynamo  in  any  oonvement  stream  near  you. 

Mistral. 

[76016.]— Silvering  Specula  (U.  a. )  —To  purify 
caustic  potash  with  alcohol  it  is  moderately  heated 
in  the  moat  concentrated  apirit.  The  caustic  potaah 
diaaolvea  in  the  lUcohol,  and  a  ciyatalline  depoait 
forma  at  the  bottom,  wluch  ia  prindpally  oompoaed 
of  aulphate  of  ix>taah  and  chloride  of  potaasium. 
A  syrupy  liquid  ia  found  above  the  depoait.  It  ia 
moatiy  xormed  by  the  carbonate  of  potaan  which  haa 
diaaolved  in  the  water  taken  from  the  alcohol.  The 
alcoholic  liquid  ia  decanted  with  a  siphon  by  dis- 
tillation. About  two-thirds  of  the  alcohol  ia  then 
removed  (this  is  absolute  alcohol),  and  the  liquid 
remaining  in  the  retort  is  poured  into  a  silver  capsule 
where  its  complete  desiccation  is  finished  as  rapidly 
as  possible.  At  the  end  the  heat  is  increased  up  to 
dull  red  to  melt  the  hydrate  of  potaah,  which  is 
then  run  out  on  a  silver  plate.  The  alcoholic  solution 

fenerallv  turns  brown  during  the  evaporation, 
'his  ia  due  to  a  change  in  a  small  portion  of  the 
alcohol  und^  the  influence  of  thd  oxysen  in  the  air 
and  the  potaah.  A  brown  organic  ada  ia  thua  pro- 
duced whidi  remaina  in  combioation  with  the 
potaah.  But  at  the  moment  when  the  potaah  melts 
thia  completelv  loaes  its  colour,  the  organic  add  ia 
destroyea,  and  gives  carbonic  Acid,  which  remains 
in  combination  with  the  potash.  The  potash  thua 
purified,  although  atill  containing  aome  carbenate, 
la  quite  free  from  chloridea  and  aulphatea.  To  ob- 
tain it  quite  free  from  carbonic  ada,  it  ia  auffident 
to  rediaaolve  it  in  water,  and  to  boil  it  with  a  amall 
quantity  of  lime-paste ;  it  is  then  left  to  cool,  and 
is  kept  with  the  lime  in  a  well-cloeed  bottie.  The 
liquid  contains  a  littie  lime  in  solution.  This  can 
be  predpitated  by  pouring  into  it  after  decantation 
a  few  drops  of  carbonate  of  potaah.  The  decom- 
position of  the  carbonate  of  potash  b]r  the  lime  only 
takes  place  easily  when  the  liquid  ia  vety  dilute. 
The  resulting  aolution  of  potaah  ia,  of  course,  very 
weak,  and  a  lot  of  water  haa  to  be  evaporated  to 
obtain  the  aolid  potaah.  If  the  carbonate  of  potaah 
ia  diMolved  in  a  amall  quantity  of  water,  it  cannot 
be  brought  back  to  the  cauatic  atate,  even  by  a 
prolonged  boiling  with  a  large  exceaa  of  lime. 
Boddea,  when  a  very  concentrated  aolution  of 
cauatic  potaah  ia  boiled  with  carbonate  of  lime,  the 
potadi  takea  up  nearly  aU  the  carbonic  add  from 
the  lime.    It  is,  therefore,  to  be  expected  that  with 


a  solution  of  carbonate  of  potash  of  a  certain 
strength,  the  decomposition  of  Uie  carbonate  of 
potash  must  ceaae  at  a  certain  limit,  whidi  cannot 
be  overcome  by  prolonging  the  operation.  It  ia 
even  possible  to  go  backward,  and  to  again  form  a 
new  amount  of  carbanate  of  potadi  if  the  liquid 
gets  too  concentrated  by  the  bouing.  Potaah  forma 
two  distinct  and  defined  hydrates,  one  with  one 
xmxt  of  water  (about  16  per  cent.),  the  other  with 
live  parts  of  wat^.  Since  writing  the  above  I  have 
oome  across  some  old  notes  which,  perhaps,  throw 
some  light  on  the  reaction  in  the  solution  you  give. 
With  aU  the  soluble  salts  of  silver,  potaah  and  soda 
C^ve  brown  predpitatea  of  dydrated  protoxide  of 
silver,  inaoluble  in  an  exosss  of  reactif .  Ammnnt^ 
produces  in  neutral  solutions  the  aame  predpitato, 
but  completdy  soluble  in  an  excess  of  reagent.  It 
the  soluaon  contains  a  large  excess  of  add,  ammonia 
does  not  then  make  it  turbid,  because  a  soluble  salt 
of  ammonia  and  silver  ia  formed,  which  ia  not  de- 
composed by  an  excess  of  ammonia.  The  carbon- 
ates of  potaah  and  aoda  give  a  whito  predpitato  of 
carbonato  of  ailver,  inaoluble  ia  aa  exoesa  of  reactif. 
Carbonato  of  animonia  producea  the  aame  predpi* 
tato.  Thia  diaaolvea  in  an  excess  of  carbonate  ot 
ammonia  and  in  cauatic  ammonia.  The  osdde  and 
the  carbonato  of  sUver  precipitoto  are  decomposed 
eaaOy  by  heat,  and  give  a  apongy  maaa  of  metalUa 
diver,  which  becomes  mregated  by  peronssioB^ 
and  has  all  the  phvsicarcharaoterB  or  malleaUe 
silver.  Protoxide  of  silver  is  a  powerful  base  which 
combines  even  with  the  weakest  adds,  and  com- 
pletely neutraliaes  the  strongest  acida.  Tbxm 
nitrato  of  diver  is  perfectiy  neutral  to  coloured  re- 
agents. This  being  so,  I  would  suggest  that  the 
reaction  must  be  rather  complex,  that  the  potash  it 
really  the  reducing  agent,  that  the  su|^  oiuy  serves 
to  hold  the  protoxide  of  silver,  &c.,  m  solution  ia 
the  way  that  gum  used  to  be  used  in  ink,  and  that 
the  heat  finally  produces  the  metallic  ailver.  It  ia 
stated  in  Vol.  XXXIV.  p.  133,  that  **  The  use  of 
the  add  is  to  convert  the  sucrose  to  gluoose,  that 
almost  any  add  will  serve,  but  that  nmo  seems  the 
moat  effective,  and  that  the  quanti^  doea  notjsaatter 
to  a  grain  or  two.'*  In  the  aame  volume  Vi, 
Calver,  on  p.  327.  writes  that  it  works  "  better  with 
double  the  quantity  of  sugar  solution,  especially  if 
whito  loaf-sugar  is  used.  Sugar-candy  ia,  of  courae, 
richer  in  aacoharine."  Mxstbal. 

[76030.]— Dwelling  Houaea  (U.  a.)— I  ahould 
thmk  a  letter  to  the  Ea^iatrar-GNmeral  at  Someraet 
Houae  might  elidt  aome  information  leading  you  oa 
to  the  right  track.  I  believe  you  would  have  to  pay 
pretty  heavily  for  the  information,  aa  it  ia  ao  com- 
prehendve ;  and,  aa  regarda  the  £18  limit  to  rental^ 
apparentiy  capridoua.  A.  E.  B. 

[76030.1— Dwellinff-Housea  (U.a.)—  Whit' 
aker*s  Atmanaek  of  thia  year  atates  on  page  617 : 
"  The  number  of  inhabited  houaes  returned  at  th» 
recent  Oenaua  waa  5,460,976,  showing  an  increase 
of  13  per  cent,  upon  the  number  at  the  previous 
Census,"  which  was  in  1882.  This  would  make  the 
number  of  inhabited  houses  in  1881  about  4,832,722, 
therefore  the  number  of  housee  built  in  ten  yeara 
would  be  about  628,254,  and  in  one  year  62,825 ; 
but  this  ia  only  aa  to  inhabited  houaea.  *' It  appears^ 
on  the  other  hand,  that  the  number  both  of  unin- 
habited houses  and  of  houaea  building  diowed  in 
1891  a  decline  from  the  numbers  in  1881.'*  The 
report  of  the  Cenaua,  and  probably  aome  of  the  Blue 
Booka,  alao  the  Income-tax  retuma,  would  aeem  to 
be  likely  aouroea  of  information.  Misnuz.. 

[76040.1  —  Oonvertinar  a  Qrandflather'a 
Olock.— It  ia  extremely  doubtful  whether  it  would 
be  worth  while  to  attempt  to  oonvert  a  arand- 
father'a  clock  into  a  chime  dock,  for  it  ia  juat  aa 
well  to  have  new  work  when  going  to  ao  much 
trouble.  L.  T. 

[76042.]  —Wheel  Valve.  —If  there  can  be  aaid  to 
be  any  "  proper  '*  way,  it  ia  that  the  direction  of  the 
flow  ahomd  tend  to  doae  the  valve.  "  Amatour" 
aaksior  "stoam  or  water"— aurdy  there  muat  be 
some  oonditiona  which  will  determine  the  beat 
podtion  in  each  caae.  Aa  a  role,  let  the  inlet  be 
over  the  valve.  B.  S. 

[76044.]— a. W.B.  Tender. -Ia  thia  tender  fltted 
with  a  bogie,  or  only  the  ordinazy  tender  attached 
to  the  locomotive,  with  a  bogie  ?  *'  Anxioua  '^ 
might,  at  leaat,  make  his  queation  plain. 

T.  L.  R. 

[76053.]- Bioyolea.— Probably  the  only  advan* 
tage  of  a  bicycle  with  a  long  wheel-base  ia  that  it 
is  not  ao  liable  to  alip  when  turning  a  comer.  The 
object  of  moat  makers  ia  to  make  the  wheel -baae  aa 
abort  aa  poadble,  the  little  wheel  almost  appearing 
to  touch  the  big  one.  In  the  caae  of  ^'aareties,'* 
the  long  baae  ia  believed  to  give  greater  comfort  in 
riding.  M.  L. 

[76056.]— High- Preaaure  Boiler.— The  defect 
here  aeema  to  be  that  the  cold  water  muat  all  be 
warmed  up.  The  querist  doea  not  give  any  idea  of 
the  arrangementa  of  the  pipea,- that  ia,  of  the 
circulation ;  but  he  can  find  aeveral  aketchea  in  back 
numbera  that  may  help  him.  M.  T. 

[76057.]—Oalvaniainff.— What  capadty  plant 
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doMihe  querist  want?  If  he  intends  to  embark 
nmch  oapttal,  I  would  adviie  him  to  see  a  few 
ezieting  worla  firat.  Nun.  Dos. 

[76066.]  —  Oondensation  In  Leod-oovered 
Hut. — ^Free  ventilation  will  prevent  tiie  condensa- 
tion—if  it  is  condensation  of  moistore  that  is 
meant.  B. 

[76071.]— Model  I«oco.  Boilers.— Should  not 
this  querist  refer  to  the  artides  by  '*  J.  H."  on  this 
•abject  ?  It  is  all  very  well  to  make  a  model  loco, 
botfer  to  scale,  but  as  to  getting  it  to  work  is  quite 
•aother  matter.  In  fMt,  mechanics  of  the  old 
wtibocl  consider  such  things  abeozdities.  They  axe 
not  modeltf,  nor  anything  else.  W.  S. 

[76073.]— Ziftlande-Oliaperon  Cell.— Full  de- 
aenptions  of  this  cell,  and  methods  of  mounting  it, 
hare  been  given  in  back  volumes.  I  suspect  that 
*^  J*.  H.  H."  has  made  some  mistake,  as  those  cells  I 
have  seen  worked  very  well— so  far  as  producing  a 
conent  was  concerned.  C.  T. 

[76074.]— aClU- Work.— The  querist  asks  some 
one  to  tell  him  how  to  make  a  small  hand-mill. 
Does  he  mean  a  coffee-mill,  a  flour-mill,  or  what 
sort  of  mill  ?  L.  S. 

176080.]— TTpewriter  Bibbon.— I  believe  the 
ribbons  of  most  typewriters  are  charged  with  the 
tumal  mixture  of  azuline  and  a  little  glycerine. 

176083.]— Oork-Oattlng.-Corks  and  the  rings 
len  after  the  corks  are  cut  out  are  now  cut  by 
machinery ;  but  the  makers  seem  very  reticent  in 
making  their  machines  known.  I  suppose  it  is  only 
because  it  is  a  manufacturer's  business  that  replies 
on  such  a  subject  have  not  been  forthcoming. 

ViDBO. 

[7608'l.l—BarthqtiaJK68.— Earthquakes  have  no 
special  iunuence  on  the  barometer ;  but  that  instru- 
ment generally  shows  some  signs  of  their  approach 
— the  meaning  of  which  signs  is  not  appreciated 
until  after  the  event.  Ohhi. 

[76092.]— Glass.— Does  this  querist  mean  silicate 
of  soda?  The  ordinary  salt  glaze  or  porcelain  glaze 
of  china  ware  would  seem  to  answer  the  require- 
ments, which  are  not  stated  too  lucidly. 

Nuir.  Dob. 

[76097.1 — Dulcimer. — A  dulcimer  is  an  instru- 
ment that  is  scarcely  worth  making ;  but  l^e  longest 
string  on  a  full- size  should  be  about  4ft.  and  the 
shortest  about  ISin. ;  it  depends  on  the  scale  and 
the  tension.  A  bichord  is  quite  enough  for  a 
dulcimer,  and  the  strings  (chords)  should  b4  about 
|in.  apart,  so  as  to  give  clear  strildng  space.  The 
best  way  is  to  see  one  of  those  now  made,  and 
compare  with  the  old  ones.  W.  J.  E. 

[76182.]— Small  Steam-BoUer.— If  "Moon- 
light" has  any  re^d  for  his  own  safety,  he  will 
not  work  his  boiler  at  1001b.,  as  advised  by 
"Draughtsman  Patent  Light  Co."  The  shell  ib 
strong  enough  for  anything,  provided  the  weld  is 
properly  done ;  but  the  flue  will  not  bear  working 
at  more  than  5dlb.  with  a  proper  factor  of  safety. 
If  "Draughtsman"  will  work  out  the  W.P.  by 

^T^x  D  ■  ^'^•'  ^^^^  "  Lloyd's  formula,  he 
will  flnd  this.  Also,  we  have  no  information  as  to 
the  ends.  I  presume  ^ey  are  flat  and  welded  to 
the  flue-tube  and  shell ;  but  as  we  have  no  descrip- 
tion given  as  to  their  construction,  I  think  it  was 
ezceemngly  premature  of  "Draughtsman"  to 
advise  any  sale  pressure,  to  say  nothing  of  such  a 
pressure  as  1001b.  Such  queries  as  these  are 
"  kittl^-oattle"  to  deal  with  at  the  best  of  times, 
and  the  safe  working  pressure  of  a  boiler  is  not  a 
thing  to  be  settled  like  a  suit  of  old  dothes.     > 

i 76210.]  —  Torsion  Balance.  —  I  must  thank 
Ota  Dash  "  for  kindly  sending  a  reply  to  my 
question,  but  it  does  not  touch  my  difficulty.  My 
first  solution  of  the  question  was  based  on  the  for- 
mula: B.  X  ml  X  *in.  6L  which,  of  course,  gives  the 
oocrect  solution.  But  Coulomb  made  no  such  con- 
sideration ;  and  if  the  directive  action  of  the  earth 
was  equal  to  35"*  of  torsion  for  T  of  deflection,  it  was 
taken  as  35°  x  24  for  24**  of  deflection,  in  accord- 
ance with  the  law  that  the  "  force  of  torsion  is  pro- 
portional to  the  angle  of  torsion."  This  is  what 
puzzles  me;  as,  if  it  had  said  "  proportional  to  the 
sine  of  the  angle  of  torsion,"  I  shomd  have  had  no 
difficulty  with  regard  to  this  solution ;  but  then  I 
oould  not  have  understood  the  torsion  balance.  I 
shall  be  glad  to  be  helped  in  my  difficultr. 

Student. 

[76220.] —  Eleotro-SCotor.  —  Arrange  your  10 
Bunsens  m  five  sets  of  2  in  parallel ;  connect  these 
five  sets  in  series.  This  will  give  you  about  10  volts, 
and  you  can  safely  draw  oi!  10  amperes  for  a  few 
houm.  Make  an  upright  Kapp-type  motor,  about 
7in.  hi^h,  with  F.M.  cores  l|in.  diameter,  4in.  high. 
Pole  pieces  about  Sin.  to  take  an  •armature  8|in.  in 
diameter,  2in.  deep.  Wind  A.  with  about  lib. 
No.  20,  F.M.  with  ^\b.  Xo.  14,  connected  in  series. 

8.  BOTTONB. 

[76221.]  — SpritsaU  ▼.  Oaff.— By  aU  means 


have  a  gaff  and  boom  for  that  size  boat.  Tou 
would  never  manage  to  set  or  lower  the  sprit 
alone,  and,  in  case  of  your  slipping,  you  might  let 
it  go  throuc[h  the  bottom  of  the  boat.  The  utility 
of  a  spritsail  is  that  the  mast  is  shorter;  and  it  can 
generally  be  stowed  in  the  boat;  but  you  would 
find  this  impracticable  with  a  half-dedt.  For  the 
most  convenient  way  to  make  the  halyards  fast, 
refer  to  "  E.  M."  of  Nov.  6th,  p.  248. 

Jbbsbt  Abtillbbt. 

[76221.]— Spritsail  ▼.  Qaff.— A  sprit  is  not  a 
handy  sail ;  you  had  better  have  a  balanced  lug. 
The  foot  is  laoed  to  a  yard,  which  swings  with  it. 
It  U  not  necessary  to  peak  it  in  going  about.  It 
sets  well,  and  has  only  one  halyard,  while  a  gaff 
has  two.  You  ean  canr  a  samll  mizzen  with  it. 
Have  a  downhaul,  and  lead  both  halyard  and 
downhaul  aft,  and  you  can  get  your  sail  down 
in  a  moment,  which  i»  important  in  sailing  single- 
handed.  F.  S.  A. 

[76221.]— Spritsail  verans  QalT  and  Boom. — 
The  sprit  of  a  spritsail  for  a  30ft.  boat  would  be  a 
rather  formidable  spar,  and  by  no  means  easy  to 
handle,  single-handed,  in  a  wmd.  I  should  think 
it  a  veify  dangerous  sail  for  a  boat  this  length,  sailed 
single-handed.  It  is  an  awkward  sail  to  reef,  tind 
reezs  upwards,  as  you  cannot  lower  the  sail- a 
dangerous  thing  in  a  wind  and  sea.  Taking  down 
the  sail,  too,  is  difficult  and  dangerous,  unless  the 
snotter  travcus  up  and  down  the  mast,  and  is  worked 
by  a  halyard.  There  are  other  dangers  of  the  sprit- 
sail whicA  I  need  not  particularise.  Much  the  oest 
rig  would  be,  I  think,  a  standing  lug,  and  spritsail 
for  mizzen  or  jigger— as  it  is  usually  called  in  my 
part  of  the  woud.  A  sprit  is  very  convenient 
here,  and  being  small,  can  be  almost  instantly  set 
and  taken  in.  I  should  recommend  D.  Blackburn 
to  have  the  places  where  the  mast  is  stepped  well 
streng^ene^  and  to  use  a  strong  mast  and  no  stays. 
If  caught  in  a  blow  and  heavy  sea,  and  he  has  to 
run  for  land  or  harbour,  it  is  a  great  advantage  to 
be  able  to  let  the  lug  blow  right  round  and  hang  out 
in  front.  It  has  thus  great  power  in  keeping  her 
head  off  the  wind,  and  prevents  broaching-to.  If 
you  are  by  yourself  at  sea  and  it  comes  on  rough,  it 
IS  veiT  difficult  to  shorten  sail.  It  is  a  good  plan  to 
have  two  places  to  step  the  mast,  as  in  summer  a 
jib  is  often  carried,  and  helps  to  balanoe  the  larger 
after- canvas  tiien  carried.  I  have  done  a  fair 
amount  of  small-boat,  single-handed  sailing,  mostly 
in  the  open  sea  or  lakes,  but  have  no  wish  to  be  mis- 
taken for  an  authority,  and  merely  give  my  conclu- 
sions for  what  they  are  worth,  hoping  other  boating 
men  will  do  the  same,  as  I  am.  quite  as  anxious  to 
get  wrinkles  as  to  attempt  to  give  them. 

Lancast&ian. 

[76225.1  — Oruoible.— You  do  not  give  the 
woight  of  your  buttons  of  bullion.  I  assome  that 
they  are  not  above  loz.  You  cannot  ^separate  the 
silver  from  the  gold  by  remelting  with  anvthing. 
You  must  roll  uiem  out  as  thin  as  possible,  and 
put  them  in  the  wet  way.  If  lead  is  present,  the 
buttons  must  first  be  cupelled  to  remove  it.  To 
part,  there  should  be,  at  least.  2^  times  as  much 
silver  as  gold.  This  is  judged  by  the  colour  of  the 
button.  If  there  is  not  enough  suver,  more  must  be 
added  by  cupdUing  with  the  help  of  a  little  lead.  If 
you  have  no  means  of  cupelling,  treat  the  buttons  as 
follows :— Roll  or  hammer  tnin,  and  if  there  is 
enough  silver,  dissolve  in  nitric  add— first  dilute,- 
then  concentrated.  This  will  dissolve  out  the  silver 
and  lead,  leaving  the  gold  in  a  black  cake,  or 
powder.  Filter  off  the  argentiferous  liquid,  and 
re-melt  the  black  gold.  The  silver  liquor :  Precipit- 
ate tiie  sflver  as  chloride  with  hydrochloric  add. 
If  lead  is  present,  it  also  comes  down  as  chloride. 
Filter  off  l^uid,  which  can  be  thrown  away.  Wash 
the  predpitate  on  the  filter  paper  with  boiling 
water,  to  remove  the  lead.  Dry  tne  silver  chloride, 
and  re-m^t  with  an  equal  bulk  of  carbonate  of 
soda.  A  silver  button  is  obtained.  If  you  have  not 
enough  silver  (2^  times),  and  cannot  cupel,  dissolve 
the  whole  in  aqua  regia— 2  parts  hvorochloric,  1 
nitric  add.  Evaporate  the  liquid  to  dryness ;  take 
up  with  dilute  hydroddoric.  Filter  off  the  silver 
and  lead,  and  treat  as  above.  The  gold  liquor : 
Predpitate  the  gold  by  excess  of  ferrous  sulphate. 
Filter  off,  and  neat  as  before.  This  is  very  brief, 
so  write  again  if  it  is  not  dear.  (2)  Try  Johnson 
and  Matthey,  of  Hatton-garden.  H.  P. 

[76226.]— Omoible.— Gold  and  sUver  mixed, 
and  perhaps  lead  and  other  metals.  At  once 
proceed  to  make  sure,  as  far  as  you  csn, 
that  the  silver  ib  in  excess.  If  not,  para- 
doxical as  it  may  appear,  add  more  niver. 
Melt  all  topether.  and  be  careful  that  when  cooling 
the  mass  is  shaxen.  Then  add  nitric  add ;  this 
will  bum  (qy.  a  correct  term)  or  at  least  dissolve  out 
aU  the  silver,  and  most,  if  not  all,  of  the  other 
metals.  When  the  nitric  add  ceases  to  act,  filter, 
and  you  will  then  have  the  gold  undissolved,  and 
nitrate  of  silver,  and  nitrate  of  most  of  the  other 
metals,  lead  induded.  From  this  point  you  ihave 
to  diverge  and  treat  the  solid  residuum  (probably  all 
gold),  and  the  filtered  solution  separately.  To  the 
solid  redduum  add  aqua  regie,  i.e.,  three  paurts 
hydrochloric   acid   and  one  part   of  nitric   acid. 


Thus  yon  will  get  tsrohloride  of  gold, 
the  gold  from  this  solution  with  protosulphite  of 
iron.  Filter;  take  the  solid  rssiduam  (a  tsown 
powder)  and  melt  in  a  crudble,  and  you  have  pers 
gold.  Next  take  the  solution  of  nitrate  of  uth 
and  nitrate  of  most  other  metals,  lead  induded.  To 
this  solution  add  common  salt  or  hydrochlotio  add 
sparingly  till  no  further  white  powder  (flooeoleot) 
isthrown  down.  Take  notice  that  an  exoessof  ths 
predpitatinp  material  may  redissolve  the  aHvK 
chloride  if  m  excess.  If  you  watch  carefully  yoa 
wUl  get  chloride  of  silver  and  nitrates  of  lead  sad 
other  metals.  Now  filter,  and  you  will  get  a  bnlky 
mass  of  pure  chloride  of  silver  (AgCl).  Wash  this 
defeatedly  with  pure  (i.e.  chemically  pure),  distiUsd 
water.  Never  let  the  whole  flooculent  mass  get  dxv, 
but  let  it  be  well  washed  to  get  rid  of  all  the 
nitrates  of  other  metals.  Now  take  pore  zinc  sod 
drop  it  into  the  moist  chloride  of  silver,  addins  put 
sulphuric  add.  Put  it  away  to  act,  and  aod  id- 
phuric  add  till  all  the  zinc  has  been  dissolved,  sod 
the  white  fiocculent  mass  has  been  converted  ioto  a 
grey  powder.  This  latter  is  pure  silver,  and  only  wsoti 
melting  without  a  flax,  and  you  will  have  pnie 
silver.  Thus,  out  of  the  mixture  yoa  mention  jroa 
will  get  pure  gold  and  pure  silver.  Z.  Y.  X. 

[76228.]— Oataract.— I  am  glad  to  be  ahU  to 
tell  ^*  Gyp  *'  that  a  friend  of  mine  was  told,  moze 
than  two  years  ago,  by  an  eminent  I«ondon  oculisL 
that  he  had  cataract  coming  in  both  eyes,  that  total 
blindness  nught  result,  that  he  oonld  do  nothiagfor 
him,  aad  that  he  should  be  only  too  glad  to  mm 
of  anything  that  would  do  good.  The  next  day  lis 
consulted  an  eminent  hoacuBopathic  phyaiciaa.  His 
verdict  was  that  the  dimness  woula  sil  dear  awsy 
if  the  patient  would  follow  his  advice.  Althou^ 
he  never  gives  his  eyes  much  rest,  his  eyes  give  hm 
no  more  trouble  than  they  did  two  years  age.  U 
*'  Gyp  "  will  get  a  comr  of  '*  Curability  of  Catanet 
with  Medicines,"  by  J.  G.  Burnett,  M.D.  (3s.  6d., 
the  Homoeopathic  Publishing  Co.),  I  don*t  think  he 
will  regret  the  outlay.  Calcarea,  phosphorus,  silica, 
sulphur,  and  Natrum  muriaticum  are  some  of  ths 
medicines  most  frequentiy  found  useful,  aooordi&g 
to  the  indications  for  each.  It  is  a  constitutional 
affection,  and  requires  constitutional  and  penistcDt 
treatment.  P.  Fsbbux. 

[76230.]— Bound  'Haystack.— The  answen  to 
this  querv  do  not  appear  to  take  into  account  the 
truncated  conical  shape  of  a  round  haystack,  and  Mr. 
W.  Herbert  has  not  aUowedfor  the  conical  top.  From 
'*  Molesworth,"  volume  of  a  cone  is  given  py^  axes 
of  base  multiplied  by  one -third  of  peri»endlcdsr 
height,  and  of  frustum  of  a  cone,  one-thirdof  the 
height  multiplied  by  the  following : — Sum  of  aresi 
of  ends  plus  square  root  of  product  of  the  same ; 
or,  in  mathematical  symbols:  Yolume  of  oons 
->|AxH.  WhereA«areaofbaae,H« height. 
Volume  of  frustum  of  cone 

-  |H(A  +  s  +  VA  X  «). 
A  and  a  m  areas  of  ends,  H  —  perpeudiculsr  height 
between.  As  a  simpler  praoti^  rule,  measure  (1) 
circumference  at  eaves,  (2)  circumference  atbsse, 
(3)  height  base  to  eaves,  (4)  height  eaves  to  pomt 
(perpendicularly,  ttot  along  slope}.  For  volame  of 
lower  part,  add  (1)  and  (2)  together,  halve,  flqusre, 
multiply  by  007957,  or,  say,  0-08.  Multiply  thii 
result  by  (3)— result  is  volume  of  lower  part.  iTezt, 
multiply  square  of  drcumferenoe  at  eaves  by  0*08. 
and  this  by  one- third  of  (4)  ;  this  ^ves  volume  of 
upper  part.  This  is  not  mathematicaUvacoozate; 
but  would  probably  be  quite  near  enough. 
Stokesay,  Craven  Arms.        N.  D.  La  TouOHX. 

[76248.]— Sulphur  in  Ooal-OsM.— For  thei&« 
formation  of  '*Agroe,"  I  may  mention  that  a  very 
qmck  and  reliable  method  of  testing  for  sulphur  m 
coal-gas  is  that  known  as  Haroourt's.  Thegssis 
passed  over  ignited  platinised  asbestoe,  and  then  a 
solution  of  (I  think)  lead  acetate.  The  darksned 
colour  of  the  lead  solution  is  oompared  witha  giv<B 
amber-coloured  fluid  of  a  definite  tint,  and  by  sn 
empUieal  rule  the  amount  of  sulphur  may  be  dstts- 
teimined  in  a  known  voluaya  of  the  gas.  I  •» 
quoting  from  memory,  and  so  am  not  veiy  defiaits. 

Iota  Dasb. 

[76264.]— Phonograph.— Pivoted  lever  styltoes 
are  the  best :  the  lighter  thev  are  the  betterths 
results.  A  great  deial  depenos  upon  the  form  of 
stylus  and  hardness  of  the  wax.  A  good  oom^ 
dtion  is  lib.  of  ozokerite  and  ^Ib.  of  carnauha 
(vegetable  wax^ ;  the  cylinders  require  careful  cool- 
ing, or  they  will  crack.  As  regards  dia{>hra^i)  I 
use  micro  glass,  thinned  down  with  fluoric  aod,  the 
glass  being  waxed  at  the  edges.  The  reproductioDS 
from  my  phonograph  are  quite  audible  thioogh 
a  funnd,  eepedafly  comet  records. 

H.  G.  SXTOOKTT. 

[76260.]— Diabetes.-Having  suffered  from  the 
above  complaint  for  two  years,  I  went  to  Lonaon 
and  saw  the  celebrated  Dr.  Pavey.  ThefoUowu«» 
what  you  may  eat :— Butcher's  meat  of  aU  kuiot> 
poultry  and  game,  diell-flsh  and  fish  of  BUhmai> 
fresh,i8alted,  or  cured ;  soups,  beef-tea,  and  wovtM 
made  from  meat,  but  not  thickened,  eggs  issny 
way,  cheese  and  cream  cheese,  butter  and  o(^>^» 
greens,  spinach,  turnip  tops,  turnips,  Freneh  bsaa^ 
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Broand  spfoats,  eanliflowen,  broccoli  cabbage, 
M^ale,  Tegetable  maixow,  muahrooma,  water- 
CMM,  mmtard  and  creas,  cacumber,  tomato,  lettuoe, 
endive,  radiBhef,  celery,  yinegar,  oi],  picklee ;  that 
IS  a  good  list  of  vegetablet.  Nuts  of  any  deecrip- 
tion,  except  chestnuts.  Instead  of  sugar,  if  you 
wiah  to  sweeten  tea,  coffee,  or  custards,  use 
Mocfaazin  ;  it  is  rather  expensive,  5s.  per  ounce,  but 
it  soes  a  long  way ;  just  a  smallpinch  is  enough  for 
a  large  cap  of  tea  or  coffee.    The  bread  question 


two  or  three  days.  Almond^  bran,  or  gluten  bread, 
made  for  diabetics,  is  very  expensiTe — 4a.  per  pound. 
It  can  be*obtained  at  Oallard's,  Oxford-stroet,  or 
Blatchley's,  167,  Oxford-street.  The  cheapest  way 
for  a  poor  man  to  proceed  is  to  buy  common  bian, 
wash  It  thoroughly  twice  in  boiling  water,  to  extract 
all  the  ftarcb,  then  thoronghlTdry  it ;  grind  it  to  a 
powder  in  a  small'ooffee-grinaer,  if  you  liave  not  an 
easier  method ;  then  make  it  up  as  ordinary  broad 
with  yeast,  put  in  sufficient  wheatmeal  to  bind  it ; 
it  is  very  unpalatable,  but  it  wiU  soon  lessen  the 
oomplaiat.  I  take  pills  twice  a  day,  by  Dr.  Pavey 'a 
ordan,  and,  if  possible,  would  recommend  any- 
one suffering  from  the  above  complaint  to  go 
■traight  to  Dr.  Pavey,  and  get  his  pieacription 
for  tnem— it  is  the  cheapest  in  the  long-run ;  he  is 
aa  authority  on  the  disease,  perhaps  the  greatest  in 
the  world.  I  don't  believe  one  doctor  in  a  hundred 
can  do  you  any  good.  I  saw  several  beforo  going 
to  him,  all  to  no  purpose  :  now  I  am  a  different  man 
^together.  His  charge  is  £2  2s.  the  first  vUit, 
£1  Is.  the  second.  One  mon  word  of  advice — 
Don't  spend  money  on  quack  medicines ;  save  it  up 
until  yon  can  visit  a  good  man.  Thero  is  no  cure 
for  diabetes,  but  it  can  be  greatly  reduced. 

^  James  T.  Qowino. 

Souter  Point  Lighthouse,  South  Shields, 
Durham. 

[76262.]  —  Serpentine  Marble  -  Turning.— 
Polish  with  very  fine  emery— very  fine — and  then 
with  putty-powder.  For  cement,  see  Holtzapffel. 
The  cement  looks  like  a  hard  soap,  but  water  will 
not  dissolve  it.  Besin  is  the  base.  But  I  should 
ine  oommon  glue,  taking  can  to  heat  the  atone  and 
the  face  of  the  chuck.  Serpentine  dost  will  not  do 
the  harm  to  a  lathe-head  that  one  grain  of  emery 
will  do,  but  yet  it  will  clog  the  head ;  ao  oil  well, 
and  take  care  to  keep  the  hole  to  the  cone  covered 
after  adding  the  oil.  Z.  Y.  X. 

[76262.]— Serpentine  Karble-Tuming  and 
Polishing.— Having  apent  aome  time  in  Cornwall, 
I  may  inform  "  W.  B.  W."  that  after  the  work  haa 
bean  turned  in  a  very  simple  lathe,  it  is  first  polished 
with  emery-cloth,  dry;  second,  lead -paper,  with 
emery  and  water;  third,  leather,  with  emery  and 
water ;  fourth,  corduroy,  with  crocus.  It  is  no 
wonder  that  the  cement  smells  of  resin,  as  it  is  one 
oi  the  isgredienta ;  but  as  it  is  difficult  to  make 
good  on  a  small  scale,  I  shall  be  glad  to  supply  it  in 
any  quanti^  at  Is.  6d.  per  pound.  A  ring  tool  is 
need  to  hold  the  turning-tool  firm  on  the  tee-rest, 
through  which  the  end  of  turning-tool  is  placed, 
the  latter  beixig  held  just  above  the  centre  by  the 
left  hand,  andlthe  ring-tool  in  the  right. 

Sherborne.  E.  B.  Daub,  F.S.Sc. 

[76269.]— Oas.— You  can  obtain  an  illuminating 
gas  of  high  candle-power  by  paaaing  air  through 
nwdnat  (or  aome  other  aubetance  exposing  great 
nirfaoe).  contained  in  an  ordinary  bottle,  the  inlet 
tube,  delivering  air,  reaching  to  within  fin.  of  the 
bottom,  and  the  outlet  just  passing  through  the 
coKk.  This  <*gas"  may  be  burnt  in  a  Bunsen 
hnzner  to  give  heat  It  should  not  be  passed 
through  rubber  tubes  more  than  necessary. 

C.  G.  MoOB. 


[76270.]—  Oamera.  —  Presuming  that  "  Mud- 
▼ille"  means  a  really  "pocket"  camera  and  an 
extension  over  7in.,  I  am  afraid  he  will  find  a  diffi- 
colty  in  getting  what  he  wants.  I  have  wanted 
Buoh  an  article  for  the  last  twelve  years,  and  have 
Been  nothing  satisfactory.  A  camera  that  would 
bear  the  description  was  made  some  time  ago  by  the 
Sdoptioon  Co.,  28,  Colebrooke  -  row,  London, 
csalled  the  ^'Sciopticon  camera."  It  may  still  be 
made,  and  may  suit  if  an  extension  to  about  6in., 
with  power  to  use  a  shorter-focus  lens,  both  being 
fixed  distances.  Probabfy  the  Eclipse  Hand 
camera,  by  Shew  and  Co.,  Newman- street,  might 
•oit.  B.  O.  H. 

[76272.]— Statnary.— For  elastic  moulds,  vide 
pitf«s  19-20  Watt's  •<  Electro  -  Metallurgy  "  in 
Weale's  series.  For  the  hardening  proceaaea  uaed 
in  plaster  of  Paris  moulds,  a  very  full  description  is 
mven  in  section  140  of  Smee's  *' Elements  of 
Elaotro-Metallurgy."  To  polish  images  as  sold  by 
the  Italians,  there  aro  several  modes  given  in 
"  Workshop  Bedpes."  AU  these  subjects  are  too 
lengthy  to  transcnbe.  Eos. 

[76273.]— Pianoforte  Tuning.— You  place  the 
damping  sticky  between  the  win  to  vour  right  (pi 
the  pair  of  strings)  and  the  wire  belonging  to  tne 
nestBote  to  your  right.  Thia  enablea  you  to  tune 
tho  wb^  t^aiaA^  to  your  left.    Having  done  this, 


you  romovethe  atick,  and  tune  the  other  string  (the 
one  to  your  right)  until  it  is  perfectiy  in  unison 
with  the  first  one  tuned.  The  stick,  of  course, 
must  be  placed  slanting — that  ia  to  aay,  it  must  be 
inaerted  between  the  hammera,  two  or  three  notea 
to  ^our  right  of  the  note  to  be  tuned.  The  check - 
acaon  ia  by  no  meana  new.  In  fact  thero  aro  now 
no  pianoa  constructed  without  thia  device. 

S.  BOTTOKE. 

[76274.]— Rendering  Iron  Hot  by  Bleo- 
trioity. — To  do  what  you  propose  is  quite  im- 
possible. It  would  take  something  like  fifty  igal. 
chromic- add  cells  ;  so  you  see  it  ia  out  of  the 
question.  It  might  be  done  by  a  jet  of  mixed  air 
and  hydrogen,  and  if  you  wUl  give  further  details, 
I  will  make  you  a  aketoh.  C.  G-.  Moob. 

[76274.]— Bendering  Iron  Hot  by  Elec- 
tricity.— It  would  requiro  a  current  of  at  least 
7,500  amp^rea  to  bring  an  iron  rod  of  laq.in. 
aection  to  a  red  heat.  A  chromic-acid  cell  exposing 
I6aq.itt.  of  neeative  aurface,  Kives  25  amperea, 
hence  your  ceU  muat  expoae  800  timea  thia.  or 
4,8008q.{n.,  or  have  plates  33aq.ft.  in  aize.  Will 
thia  do  ?  S.  Bottons. 

[76276.]— Freah  Water  firom  Sea-Water.— 
The  difference  between  aea-water  and  freah  water  ia 
that  sea-water  contains  oommon  aalt  in  aolution, 
which  cannot  be  romoved  by  precipitation,  aa  your 
friend  augg^eata.  Distillation  la  the  only  plan,  and 
then  filtration  through  charcoal,  in  order  to  let  the 
diatilled  water  become  aerated,  wiUiout  which  it 
taateafiat.  C.  G.  Moob. 

[76276.]— Freeh  Water  f^om  Sea -Water. — 
Tour  impreaaion  ia  right,  and  what  your  friend  teUs 
you  is  incorrect.  The  impurity  of  sea-water  eon* 
sists  mainly  of  chlorides,  which  aro  very  difficult 
salts  to  remove  from  a  solution.  I  believe  thero  are 
only  two  compounds  which  could  remove  the 
chlorine  element — viz  ,  salts  of  silver  and  mercury, 
the  chlorides  of  which  aro  insoluble,  one  very  ex- 
pensive, the  other  poisonous,  and  both  quite 
unsuitable  for  rendering  sea-water  potable. 

A.  £i.  S. 

[76-277.]— Blushing.— Is  "  Neros  "  quite  suro  he 
is  not  as  nervous  as  his  son  ?  If  so,  the  oause  is 
plain.  Gk)od  plain  food  and  plenty  of  out-door 
exercise  is  better  than  all  the  medicine.  Sh^e- 
spearo  uses  an  expression  indicating  blushing  as  a 
sign  of  ingenuousness.  Who  hM  ever  seen  a 
criminal  blush?  I  should  think,  irom.  what  you 
state,  that  your  son  is  of  a  thoughtful,  imaginative 
turn  of  mind.  If  you  do  not  hftfass  him,  I  should 
say  he  will  in  time  get  the  better  of  it ;  but  do  not 
physic  him  for  that  alone.  A.  £..  B. 

[76279.]— The  Ether.— The  generally-accepted 
theo^  of  the  ether  is,  that  it  is  an  almost  inflnnely 
elastic  fiuid  substance  filling  idl  bodies  as  well  as  afi 
space,  the '  luminosity  of  a  body  being  due  to  an 
extromely  rapid  vibratory  motion  of  its  molecules, 
which  is  communicated  to  the  contained  ether,  and 
by  that  iiropagated  to  indefinite  distances  in  all 
duections  in  the  form  of  sperical  waves.  According 
to  this  theory  the  ether  is  simply  a  vehicle  for  the 
transmission  of  vibratory  motion  from  one  body  to 
another,  as  from  the  sun  to  the  earth.  To  account 
for  the  effects  of  ^e  vibratory  motion  upon  the 
receiving  body,  the  upholders  of  the  atomic  theory 
of  the  constitution  of  matter  assume  the  existence 
of  |>hysical  agents  or  natural  forces,  sudi  as 
gravitation,  cohesion,  heat,  light,  electricity,  mag- 
netism, &c.,  acting  upon  these  atomic  elements  of 
matter.  Now  the  quotion  arises  whether  the  dif- 
ferent ways  bodies  present  themselveB  to  our  senses 
are  properties  inherent  in  matter,  or  due  to  the  action 
of  certain  physical  forces.  In  other  words,  is  thero, 
or  is  thero  not,  any  distinction  between  matter 
reco^'sable  by  the  chemist,  and  these  inooercible 
physical  agents?  Aro  they,  or  aro  they  not. 
separate  entities  P    In  former  letters  I  endeavouiea 


and  its  instantaneous  action,  that  iJl  the  various 
phenomena  exhibited  by  the  bodiea  around  na  are 
due  to  propertiea  inherently  posaessed  by  the  matter 
compoamg  them.  That  ia,  throughout  the  whole 
cvcle  of  changes  a  body  maj  undergo,  whether 
changes  of  volume  and  condition  from  a  soUd  to  a 
gas,  or  variations  of  temperaturo,  so  long  as  the 
mass  remains  unchanged,  its  energies  continue  con- 
stant in  amount.  Theroforo,  bv  this  theory,  the 
properties  of  the  ether  aro'properties  of  matter,  and 
the  ether  is  matter.  0.  T.  O.  H.  P. 

[76280.]  —  Taunton  Dynamo.  —  To  Hb. 
BoTTONE.— The  machine,  of  the  Him<wim#m«  given, 
is  too  narrow  at  tunnel  to  admit  of  a  nicely 
wound  ring  armaturo,  while  it  is  too  short  to  allow 
of  an  economical  Siemen's  or  drum  armaturo. 
I  would,  if  I  wero  you,  modify  the  dimensions  as 
follows :  Tunnel,  2^m.  diam.  6in.  long.  Pole  pieces, 
2^in.  hieh,  l|in.  wide,  borod  out  to  take  the  arma- 
turo and  leave  rather  better  than  an  inch  dear  top 
and  bottom.  Field-magnet  cores,  long,  squaro,  with 
rounded  comers,  4in.  wide,  |in  thick,  3|ui.  winding 
space.  Yoke  lin.  thick.  The  yoke  and  one  field- 
magnet  and  pole-piece  oast  in  one  piece.    The  other 


F.M.  and  pole-piece  in  another,  to  be  afterwards 
fitted  and  bolted  up.  They  should  be  malleable 
castings  (Lowmoor  iron).  Put  |lb.  No.  20  on  the 
armaturo  (either  drum  or  H),  and  41b.  No.  22  on 
the  field.  Connect  up  in  shunt.  Commutator  l|in* 
by  liui.    Output  50  volts,  2  or  3  amperes. 

8.  Bottoms. 
[76281.]  —  Banning  Dynamo  with  Light 
Load. — ^xou  do  not  say  whether  your  dynamo  is 
compound  wound  or  plain  shunt.  Probably  the  latter. 
In  this  case  try  what  altering  the  position  of  brushes 
does.  If  this  produces  no  good  effect,  your  only 
remedy  will  be  to  add  some  coarse  wire  coils  on  the 
field-magnets,  so  as  to  convert  it  into  a  compound- 
wound  machine.  How  is  your  commutator  ?  Is  it 
badly  grooved,  or  got  * '  fiats  * '  on  it.  Have  it  trued 
up  if  it  has,  or  else  you  will  soon  ruin  the  machine, 

S.  BoTTOzns. 

[76282.]- Electroplating.- No  end  of  recipes 
for  silver  solutions  have  been  given  in  recent  num- 
bers. The  universal  solution  is  double  cyanide  of 
silver  and  potassium,  and  containing  about  loz.  to 
the  gallon.  It  is  amperes  you  want  m  plating,  and 
low  E.M.F.  (volts).  Your  dynamo  of  95  volts 
would  be  useless  for  small  work ;  use  two  or  three 
Bunsens  or  three  or  four  Daniells. 

Sheffield.  J.  T.  S. 

[76282.]— Electroplating  with  a  dynamo  of 
such  high  E.M.F.  as  98  volts  cannot  be  ym  satis- 
factory. Bunning  the  dynamo  slowly  will  diminish 
the  E.M.F.,  but  will  aiminish  the  current  pari 
patiUf  or  even  more.  Still,  by  running  the  dynamo 
very  slowly,  and  expoaing  a  large  surface  in  the 
depositing  vat,  something  may  be  done.  Consult 
Bonney's  *'  Handbook  for  Electro-Platers,"  which 
I  advertise.    It  is  the  best  handbook  on  the  subject. 

S.  BOTTOHE. 

[76282.]— Electroplating.  — Nitrate  of  sQver 
3oz. ;  dissolve  in  distilled  water ;  add  gently  solu- 
tion of  cyanide  of  potassium.  This  will  throw 
down  the  silver  as  a  white  prodpitate.  Care  must 
be  taken  not  to  add  too  much  cjanide,  otherwise 
the  precipitate  will  become  redissolvea ;  and,  on 
the  other  hand,  if  not  enough  be  added,  all  the 
silver  will  not  be  thrown  down.  It  is  well  to  take 
a  small  quantity  of  the  solution  out  and  teat  it 
aeparately ;  if  no  precipitate  or  cloudiness  appear, 
then  all  silver  is  down  out  of  solution.  Next  stir 
the  prodpitate  briskly,  allow  to  settle,  pour  off 
water,  again  add  wat^  (that  has  been  boiled)  and 
well  wash  the  prodpitate,  pour  off  water,  ado  dis- 
tilled water  in  which  cyanide  of  potassium  has  been 
dissolved  until  all  the  precipitate  becomes  dissolved, 
and,  by  the  addition  of  distilled  water  and  a  litUe 
free  cyanide,  make  up  to  1  gallon.  Dynamo  not 
moro  than  4  volts ;  amperes,  according  to  surface  of 
cathode,  about  20. 

S.  BoBBfiT  BomntT,  Electroplater,  &c. 

[76283.]— Sea  Error  of  Chronometer.— If  a 
chronometer  had  a  pendulum  escapement  your 
argument  would  apply.  The  escapement -wheel  of 
a  chronometer  does  not  act  by  its  weight,  but  by 
its  mass,  which  would  be  Uie  same  in  the  moon  aa 
at  3£ancheBter.  A.  E.  B. 

[76283.]  —  Sea  Error  of  Ohronometer.  — 
*'Horologist"  has  discovered  a  maro's  nest  not 
quite  in  keeping  with  his  designation.  If  he 
reflects  that  tne  ability  of  the  balance-spring  to 
determine  the  number  of  vibrations  that  the 
balance  shall  make  in  a  given  time,  depends  on  the 
amount  of  matter  contained  in  the  balance  and  its 
distiribution  round  the  axis  of  rotation,  he  ought  to 
see  that  as  those  two  factors  aro  in  no  way  affected 
by  a  change  of  latitude,  the  time  cannot  lie  affected 
by  such  c£uige.  The  mistake  he  falls  into  is  this, 
that  under  the  old  system  of  gravitation  units,  the 
mass  of  the  balance  would  be  a  variable  quantity 
according  to  latitude,  but  so  also  would  the  strength 
of  the  balance-spring,  under  that  system,  the  one 
change  balancing  the  other.  However,  under  the 
new  system  of  absolute  units  all  this  is  remedied, 
and  you  have  a  conatant  expreaaion  fOr  the  atrength 
of  the  balance- apring,  whatever  the  latitude,  and 
aa  the  amount  of  matter  in  the  balance  ^is 
conatant  the  time  ia  unaltered.  Unfortu- 
nately, the  abiUty  of  the  balance-spring  to 
oontrol  the  balance  ia  greatly  affected  by  tem- 
peratnro.  +  temperature  means  —  strength,  and 
vice  versd  ;  conse(^uently,  as  we  eanhot  change  the 
amount  of  matter  m  the  balance,  we  have  to  change 
its  distribution  roxmd  the  axis,  which  the  ordinary 
compensation  balance  does  with  a  small  error  of 
3  seconds  uncorrected  out  of  a  total  error  of  over 
6  minutes.  The  only  effect  of  a  change  of  latitude 
is  to  bring  this  error  into  relief  through  change  of 
temperature.  Chbonoxeteb  Makxb. 

[76284.]— Skates.— I  sharpened  my  skates  up 
last  Saturday  by  taking  the  blades  out  of  the  wood, 
fixing  in  a  vice,  and  filmg  them  crosswise.  By  this 
means  I  soon  reduced  them  from  the  almost  semi- 
ciroular  to  the  fiat.  A.  E.  B. 

[76284.}— Skates.-Take  skate  to  pieces,  cfit  a 
slot  deep  m  edge  of  inch  board,  bevel  out  with  rasp 
or  kaif e,  so  that  the  blade  of  skate  will  fit  in  tightw 
and  snugly  to  its  full  depth,  bolt  or  damp  theblaoe 
in  the  wood  to  prevent  it  moving,  cut  away  the 
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edge  of  board  to  the  shape  of  the  omre  of  the 
blade.  Care  miut  be  taken  that  the  face  to  be 
groYmd  is  at  right  angles  to  the  rides  of  the  board. 
Fasten  a  Uook  of  wood  (with  parallel  rides)  to  the 
frame  of  the  grindstone,  so  that  when  the  pieoe  of 
board  {with  sSate  in  it  to  be  ^ond)  is  presented  to 
the  grindstone  with  ride  lying  on  the  block,  the 
oentre  of  face  to  be  groaaa  may  be  tangential  to 
the  otrofomferenoe  of  the  stoine — i.e.,  at  same 
height  from  frame  as  the  centre  of  the  stone. 
When  one  blade  is  finished,  substitnte  the  other 
and  grind  to  same  corre.  B.  O.  H. 

[76284.]]— Skates.— Prooore  pieoe' of  board  6ft. 
long  by  9m.  wide  by  lin.  thick,  stiffen  it  by  damp- 
ing another  baud  edgeways  underneath  it,  a  piece 
4ft.  bv  Sin.  by  lin.  wul  do  for  this,  leaying  1ft.  free 
at  eaon  end  of  long  board.  Kow  make  a  small  hole 
4in.  from  one  end,  and  in  the  centre  of  6ft.  board, 
to  take  an  ordinary  French  nail,  which  can  be 
d^Ten  into  anythmg  convenient  at  the  reqaired 
distance  from  emery- wheeL  The  board  will  now 
work  as  on  a  piTot.  At  other  end  of  board  damp 
skato-steel,  with  ordinary  flat- shouldered  screws 
and  large  washer,  leaving  edge  of  sted  projecting 
over  ed^  of  board  about  ^in. ;  support  tnis  end  at 
ij^ht  angles  to  the  centre  of  a  5in.  emery-wheel. 
No.  80,  and  by  moving  sted  backward  and  forward 
across  edge  of  emery-wheel,  will  grind  it  to  an 
exact  6ft.  radius,  which  is  best  for  all  purposes  but 
racing.  ShsU  be  pleased  to  explain  further,  if 
necessary.  Stbadxvabi. 

[76286.]— Lantern  Tank.— Do  not  fit  your 
glass  into  grooves,  but  cut  three  pieces  of  wood  to 
oo  between  the  two  pieces  of  glass  to  form  the 
bottom  and  two  rides.  Cut  them  neatly  and  flat, 
and  you  should  have  no  diffioulty,  with  the  aid  of  a 
spirit-lamp,  in  rendering  the  tank  or  cdl  wator- 
|iroof  witn  marine  glue.  I  have  one  which  I  made 
in  this  manner.  A.  E.  B. 

[76285.]~lAntem  Tank.— I  have  several  in  use 
such  as  "Optics*'  mentions.  Having  tried manv 
substances  for  inride  coating;  I  find  that  a  thidc 
iayer  of  Aspinall's  black  enamel  is  the  most  trust- 
worthy. Some  sulphuric  acid  has  been  in  one  of 
these  cells  since  last  September,  and  on  examination 
to-day  I  cannot  notice  any  bad  result.  The  enamel 
has  to  be  given  a  fair  time  to  get  thoroughly  dry. 

Iota  Dash. 

[76286.]— Engraving  Tools.— I  had  lessons 
from  an  exj^ert  with  the  diamond-pointed  tool,  so 
much  used  m  watchmakers'  lathes,  and  triangular- 
edged  sail  makers*  needles  ground  very  sharp  and 
fixed  in  a  holder  I  also  used  with  effect ;  but  you 
should  see  and  practise  the  art— written  information 
ts  useless.  Eos. 

[76287.]— Bronzing.  —  "  Workshop  Bedpes  '* 
contains  a  variety  of  processes  under  the  above 
heading.  Eos. 

[76288.]  —  Enlarging  Photographs.  —  Make 
fhem  of  ^in.  deal,  thickly  varnish,  and  bake  in  a 
slow  oven.  Yes ;  diaphragms  are  used  in  enlarging 
for  the  same  reason  as  in  taking  direct  photographs, 
and,  in  that  case,  subject  to  the  same  laws  as  to 
exposure.  A.  E.  B. 

[76288.1  —  Enlarging  Photographs.  —  Get 
sheet-steel  the  size  you  require,  and  if  not  near  to 
bicyde  enameller,  paint  with  Aspinall's  bath 
enamd,  two  or  three  coats  inride  and  out  Bicyde 
enamd  baked  in  oven  is  better,  and  only  costs  a  few 
pence.  I  use  26  by  24,  total  cost,  3s.  4d.  complete. 
Any  tinman  or  ironmonger  will  turn  up  and  wire 
the  edges,  if  you  cannot  do  it.  Diaphragms  are  not 
often  used  for  enlarging.  Stbai>ivabi. 

[76288.^— Bnlarfflngr  Photographs.— I  make 
wooden-sided  dishes  with  glass  bottoms,  and  use 
them  for  paper  up  to  23in.  by  17in.  The  angles 
<are  strengthened  with  bands  of  liffht  hoop-iron  for 
the  large  rises.  The  glass  is  flxea  in  rabbets  with 
whitdMid,  and  the  woodwork  varnished  with  copal 
inride  and  out.  They  apparently  will  last  for  ever 
if  varnished  once  a  year.  The  diaphragm  used  wlU 
depend  on  the  lens,  on  the  rize  of  the  enlargement, 
degree  of  sharpness  required,  and  amount  of  lisht 
and  time  at  command.  B.  0.  H. 

[76289.]  — Telephone.— To  Mb.  Bottohe.— 
Under  the  circumstances,  I  do  not  think  a  battery 
would  improve  matters  much.  The  microphone 
described,  in  conjunction  with  a  battery,  cowd  be 
used  as  a  transmitter;  but  the  effect  would  be 
better  if  several  carbon  pencils  were  placed  between 
the  upper  and  lower  carbons,  instead  of  one  only. 

S.  Bottoms. 

[76290.  ]  —  Galvanometer  Kultiplier.  —  The 
amount  of  wire  proposed  will  do  very  well  for  your 
purpose.  The  mode  suggested  wul  answer  for 
getting  the  needles  as  nearly  of  the  same  moment 
as  is  posrible.  But  it  is  really  of  no  great  importance, 
because  even  if  once  attained^  the  perfect  astatidty 
is  destroyed  the  flrst  time  any  conriderable  current 
passes  round  the  coils  of  the  instrument,  since  the 
needle  inside  &e  coil  is  subjected  to  twice  the 
magnetisiDg  effect  of  that  which  the  outer  needle 
reodves.  S.  Bottoxe. 

[76291.]— Onjrx. — I  have  never  heard  of  any 


add  capable  of  acting  on  this  very  hard  variety  of 
chaloeaony.  A  seal  engraver's  engine,  with  a  stock 
of  special  tools  and  diamond  dust,  have  been  hitherto 
used  to  cut  cameos.  See  Chapter  XXV.  Vol.  IH. 
of  "  Holtzapffd*8  Turning  and  Mechanical  Manipu- 
lation," well  illustrated.  Eos. 

[76293.]  —  Wheatstone's  Bridge. —To  Me. 
B0TT02TB.— Use  copper  strips,  about  ^in.  thick  and 
}in.  wide.  LetB  be  30in.  long,  and  the  arms  A  A 
be  3in.  long.  A  piece  of  German  silver  or  platinoid 
wire,  about  4  lin.  long,  and  No.  26  or  28  gauge, 
will  answer  admirably.  See  my  advertisement  in 
Sale  Column,  and  write  to  me.  S.  Botions. 

[76294.]— DanieU'a  aravity  BaUery  for 
Eleotrlo  Clock.— The  battery  described  by  you  is 
more  of  the  Minotto  tjrpe  than  the  true  gravity 
kind.  Lay  a  stout  sheet  of  copper  connected  to  a 
guttepercha  insulated  wire  at  the  bottom  of  your 
jar,  cover  this  to  about  a  quarter  up  the  jar  with 
crystals  of  sulphate  of  copper.  Now,  procure  a 
circular  cake  of  adnc,  having  an  insulated  copper 
wire  atteched  to  its  upper  surface,  and  suspend  it 
by  means  of  three  ebonite  hooks  about  2in.  bdow 
the  mouUi  of  tiie  jar.  Cautiouriy,  and  without 
agitating,  fill  the  jar  up  to  the  levd  of  the  zinc  with 
a  dilute  solution  of  sulphate  of  zinc. 

S.  BonoNB. 

[76296.]— ProlapatLS  Ani.— My  father  some 
twentv  years  ago  underwent  a  surgical  operation 
for  this  complaint,  aggravated  by  pilee.  This  was 
oompletdy  succenfiu,  and  he  has  enjoyed  robust 
health  ever  since,  being  now  over  sixty  years  of  age, 
plaving  footbsJl  and  cricket  with  the  utmost  zest. 
**  Edina  *'  may  perhaps  find  such  an  operation  the 
moat  effective  cure.  G-.  S.  Kssrs. 

[76296.]— Prolapsus  Ani.- At  the  surgical  in- 
strument makers  ^ou  will  get  the  required  support 
— a  plus  of  ebomte  or  hardened  guttepercha  con- 
venient^ mounted  on  a  band.  Ointment  of  galls  is 
benefldal  in  causing  contraction  and  reduotion  of 
tiie  protrurion,  helped  by  topical  application  of  the 
coldest  water  obteinable  on  rising  and  going  to  bed. 
Better  than  all,  if  you  can  afford  it,  would  be 
electro -therapeutic  treatment — in  London  the  best 
for  your  money.  Eos. 

[76296.]— Prolapsus  Ani.- If  there  are  no 
other  symptoms  which  predude  ite  use,  you  would 
posribly  find  benefit  from  wearing  an  anal  pessary, 
which  you  could  procure  from  Maw,  Son,  ana 
Thompson.  But  from  the  fact  that  you  have  con- 
sulted medical  men  at  home  and  abroad  without 
reodving  benefit,  I  am  inclined  to  think  that  such 
a  simple  appliance  as  that  I  suggest  would  have 
been  employed  had  there  been  any  likelihood  of  ito 
doing  you  any  good.  S.  Bottostb. 

[76298.J— Bisulphite  of  Lime.— The  so-called 
bisulphite  of  lime**  is  not  a  definite  chttnical 
compound.  It  may  be  prepared  by  passing  sulphur 
dioxide  (SO,)  into  mUk  of  lime.  It  is  a  dis- 
infectiuit^  and  is  used  as  such  by  brewers  to  give 
beer  stebility.  It  can  be  bought  far  more  cheaply 
than  one  could  make  it  on  a  small  scale. 

Iota  Dash. 

[76302.  J  —  Electrical.  —  A  piece  of  selenium 
would  not  act  as  proposed,  whatever  ite  width  and 
length  might  be,  as  Ohm*s  law  pUunly  shows — viz.. 
Current  m  ^l^tromotive  force 

Hesistance 
However  you  modify  E  andB,  C  cannot  be  made  a 
dpher.  In  the  case  of  dectrolysis,  a  counter- 
dectromotive  force  may  be  generated  in  the 
electrolyte;  but  I  do  not  think  sdenium  would 
operate  in  this  manner.  A.  E.  B. 

[76304.]— CarbonaceooB  Cement. — To  Mb. 
BOTXONE.— Fiady-powdered  graphite  mixed  with 
just  sufficient  gum-water  to  maka  an  adherent 
paste.  S.  BoTTONS. 

[7630d.]—Dynamo.— Cannot  say  what  may  be 
wrong  without  seeing  and  testing  it.  Probably 
some  short-circuit  or  false  coils  in  armature.  Can 
you  send  it  to  me,  carriage  paid  ? 

Wallington.  S.  Bottonb. 

[76306.]  —  Natural  Phenomena:  —  What ! 
Puzzled  ag^n  P  If  you  had  described  the  motion 
of  the  smut,  as  along  the  bottom  of  the  drop  and 
over  the  top,  instead  of  up  one  ride  and  down  the 
other,  the  explanation  would  have  been  obvious — 
viz.,  that  the  wind,  dther  from  the  diape  of  the 
smut  or  from  ite  porition  with  regard  to  some 
portion  of  the  carriage,  caught  it  more  at  the  top 
than  at  the  bottom,  or  vice  verad  ;  the  up  and  down 
motions  were  consequential.  Probably  the  same 
action  would  also  cause  the  superfidal  layers  of  the 
droptorotete.  A.  E.  B. 

[76308.]— Blectrical.—Steteiiumber  of  amperes 
required,  and  I  will  give  you  a  specification.  I 
cannot  without.  S.  BoTTONX. 

[76309.]— Medical  CoU.  —  Try  whether  you 
get  a  better  shock  by  connecting  one  wire  and 
handle  to  the  dapper-pillar  and  another  to  the 
contect- screw  pillar.  A  condenser  will  increase 
the  secondary  shock,  not  the  primary. 

S.  BoTTOins. 
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[76310.1— Aoonmulator.— To  M&.  Bonosi.^ 
I  do  not  think  there  is  anything  wrong  so  far. 

3.  BoiTon. 

[76314.1— Compound  Machine.— Dynamos  sit 
compouna-wound  (that  is,  wound  with  botii  Mrisi 
coils  of  low-resistance,  and  shunt  ooils  of  high- 
resistence),  to  enable  them  to  work  with  eqod  oat* 
put,  whatever  be  the  variations  in  the  outer  oireoit 
w  hen  the  resistance  is  great  tiie  shunt  coils  ksap 
up  the  magnetism  of  the  fidds ;  when  it  is  low,  tt« 
series  coils  come  into  play.  Sketches  and  rules  for 
winding  will  be  found  in  "The  Dynamo:  How 
Made  and  How  Used.^ '  S.  Bonora. 

[76316.] -Fine  Art  Caatinff.— I  think  fks 
deucate  objecte  you  mention  ware  done  by  ths 
burning-out  process,  which  I  described  in  tiiSBi 
pages  some  years  aeo.  As  the  derignation  isnlisi, 
the  natural  object  is  imbedded  in  olay,  then  sloirly 
dried,  heated  neariy  red-hot,  the  ashes  blown  oat 
with  bdloWs,  and  the  molten  metal  poured  into  tks 
cavity.  Bos. 

[76316.1— Fine  Art  Castinflr.— Thereisnotnds 
secret  in  this.  For  work  wluch  can  be  moulded  is 
the  ordinary  manner  it  is  only  neoessary  to  f^  ths 
sand  with  some  which  has  been  oarsf uUy  groimd 
and  sifted  through  the  finest  muslin.  When  te 
moulds  are  made,  heat  them  dowly  until  thorongUjr 
hot,  so  that  the  metal  will  not  chiU  in  running.  A 
hot  mould  with  a  fine  face,  csire,  and  expstieoos 
will  produce  a  perfect  result.  I  have  amused  aiy- 
self  with  this  work  twenty  years  ago,  and  have  st 
the  present  time  a  good  collection  c^  the  finest  ssd 
most  delicate  castings  which  have  ever  been  pn>* 
duced,  in  both  bronze  and  iron. 

Thos.  Fletchib. 

[76317.]— King  Armature.— If  by  any  mesai 
the  coils  on  the  armature  are  diort-ctrcmted  sothst 
the  current  subdivides,  it  follows  that  the  resistaaeo 
must  be  reduced  in  like  proportion.    S.  Bottosb. 

[76318.]— Honae-Warmin».—If  you  wiUsead 
me  your  name  and  address,  with  plans,  and  foil 
particulars,  I  will  communicate  to  you,  fzise  of  oost, 
the  best  method  of  warming  and  ventilating  a  build- 
ing.   See  address  in  address  column.    Babtuett. 

[76319.]— Eleotrlo  Bella.— I  gave  a  design  for 
almost  precisely  similar  work,  down  the  riiaft  of  a 
colliery,  about  a  year  ago.  I  cannot  find  tune  to 
hunt  it  up  just  now ;  but  if  you  cannot  find  it,  I 
will  look  it  up  shortly.  S.  Borrovx. 

[76321.]— Incandesoent  Lights.— It  might  te 
posrible  to  "  scent  water-^*'  by  passing  it  thros^ 
Ught  tar,  carbon  disulphide,  or  some  such  Uqma 
iNith  a  good  penetratins  smell,  and  thus  render  its 
detection  a  question  for  the  nose.  Watsr-gsi 
(Hi  -f  CO)  is  more  deadly  than  coal-gas.  (1)  It » 
exactly  ten  times  more  poisonous,  for  it  oontsioi 
50  per  cent.,  whereas  coal-gas  contains  about  6  per 
cent.,  of  carbon-monoxide.  (2)  It  will  explode 
when  mixed  with  far  less  an  amount  of  air,  fbrs 
mixture  of  water-gas  containing  only  10  per  osot. 
of  oxygen  will  exptode,  whereas  coal-gas  needs  80 
per  cent,  of  its  volume  before  it  begins  to  explode. 

Iota  Dabb. 

[76322.]— Testinv  '  Internal  BeaUtance  of 
Battery.— If  your  two  cells,  joined  in  opposWon, 
give  a  current,  it  proves  that  ths  E  M.F.  of  one  is 
greater  than  the  other.  Testing  for  internal  re- 
sistance may  be  done  in  several  ways.  (1)  The 
rimplest  one  is  by  Ohm*B  formula — 

This  is  the  total  reristance,  and  deducting  the  si- 
temal  gives  the  internal.  (2)  By  taneeot  gdvaao- 
meter  and  resistance  coils.  (3)  By  shunt  netbod. 
(4)  ByMance*8  method,  for  which  see  Spragaei 
"Blectridty,"p.28l. 
Sheffidd.  J«  T.  8. 
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The  nufkben  and  HtUa  of  jtime*  whieh  rmam  imJJ- 
$wrtd  /or  Jive  VfeeJu  are  iruerted  in  thu  list,  «^v /** 
unansufered  are  repeated  /our  weeke  oJUnoardM.  '^•*?U 
our  readme  vnU  look  over  the  list,  and  §end  what  m/ermstim 
Ihep  eatk/orihe  bentJU  o/ their /eltow  etmtributcra. 


Bkice  our  last,  T.  B.  Barrett  has  wPSfA„*a.52*.i 
"  A.  B.  B.,"  76789, 76976,  76003,  760C4, 76090;  "Mistrtl, 
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Scroll  Chudca,  p.  ITS. 

Qolf  Balle.  271. 

Double  Xiaunch  Enginei  972. 

Small  Arc  Light,  272. 

Midland  Baiway.  272. 

Small  Riveting  Madiine,  272. 

Hot-air  Engines,  272. 

Fish  Befuse.  273.  ^    ,    ^^ 

Colouring  and  Stiffening  Sea  Weed«,  273. 


Compensated  Pendolam,  p.  359. 
Observing  Chair,  358. 
Influenza,  368. 
Steam  Jet  Cupola,  358. 
Great  Western  fingines,  368. 
Air  Current,  358* 
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QUERIES. 


[T688&l<-To  Kr.  Bottona.— I  h&ve  at  hand  a  bichro- 
mate battery  d  IS  eella.  Cooatruetion  :  Zinc  in  poitraa 
cell;  earbMi  plate  ia  enter  cell;  exciting  Kuution, 
nteiafeed  aolution  of  ■*^*Tri^*fii.  and  one  part  hjdro- 
dUozie  ia  porooa  edl ;  bichromate  of  potaah  and  hydro- 
eUorio  acid  in  oater  Mil ;  porotueella,  2|in.  wide :  carbon 
platcL  Sin.  bj  Sin.  I  want  to  know  what  oandle-power 
uuaadeMseat  lamp  they  would  comfortably  light  1  Also 
what  Toltage  I  could  expect  one  eell  to  yield  1»Thoxab 
W.  BKayx.BT. 

rraa29.]—Hoatingr  Bedroom.— Tinil  aome  meohani- 
eal  reader  be  ^ood  enongh  to  let  me  know  the  beet 
manner  of  beatmg  a  bedroom  by  means  of  a  fire  all 
ni|||lit»  ao  that  the  Are  will  mninf^^w  the  temperature 
wxthoat  attention  from  11.80  to  7  the  next  morning,  and 
yet  be  eecorefkom  danger!  Ia  there  any  special  form  of 
nate  that  will  effect  tnia,  aad  if  eo,  what  deeeriptioa  of 
niel  doea  it  require  t— Lax. 

[resaa]  —  Biohromate  Battery.  —Would  Mr. 
Bottone,  or  othozs.  kindly  tell  me  the  number  of  cells  and 
srea  of  platea  for  bichromate  battery  to  get  6  amn&rea  at 
SO  Toltal  aleo  the  resistance  of  66  yazda  ox  No.  16  B.W.a. 
copper  wire  T— Qaxo. 


fo^ 


[76881.1— Ooll —To  Ha.  BoTTOwx.  -eib.SSailk-ooyered 
irseooBdaiT,  four  lavera  No.  16  for  primary.  Kindly 
^  dineaaums  of  a  bobbia  auitable  for  abore,  aize  of 
neaeoN.  eondeaaer,  aad  probable  length  of  apark  when 
eidted  by  a  ohromie-aefd  battery  of  6  cells ;  also  best 
jBinTatinn  aad  anmber  of  sections.— L.  C. 

I  — Xetal  or  Oompoaltlon — Will  any 
..  .  — foRB  me  of  a  metal  or  composition  that  I  can 
mould  or  fix  #ooIlar  iato  a  groore  in  i^ass,  haying  small 
itods  to  prevent  its  slipping  round  t    See  sketch.    The 


[78338.1- 
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inatflrial  lad  mode  of  maaufaeture  must  be  cheap,  and 
not  ef  a  brittle  natnrei  and  capable  of  taking  an  outside 
Utnfd.— Pauubtaiio. 

[76883.]— KioropliOBe>- Will  Mr.  Bottone  or  one  of 
the  zeaders  of  the  *MB.  M.*'  kindly  teU  me  what  ia  wrong 
with  the  imtnuaeaft  which  I  have  made  according  to  the 
4iteetl0B»  ^ea  in  Mr,  Bottone's  book.  *'EIeotrieal 
batrament^Makiag  for  Amateurs."  I  made  two  miero- 
oae  with  a  gaa-earbon  rod,  aad  the  other  with 
phite ;  the  points  are  as  sharp  as  I  can  make  them, 
I  caaaot^et  either  to  traasmit  voioe,  except  Tory 
indiatfaetly.  There  is  a  peculiar  nunbUag  aonnd  all  the 
time  that  aayoae  ia  spealoag.— S.  C  Lnrsa. 

[768S«.]— Armature.- Win  Mr.  Bottone  kindly  say 
anmber  ot  rera.  per  laUrate  a  drum  armature  9in.  diam., 
with  about  ISIb*  MO.  10  wire  on,  should  be  run  at  to  give 
SOToItst  Is  it  aeoessanr  to  hare  a  resittanoe  board  if  I 
were  to  switch  off,  say,  tea  lamps,  so  as  to  avoid  f oroing 
the  other  left  on !    Dynamo  is  oompound.— F.  M. 

r76385bl-Z«Arffe  Ijifhtfl.-Oeuld  any  reader  tell  me 
whioh  of  the  large  petroleum  or  other  lights,  such  as  the 
»WellB,>«  "I>o^,'*  «&.  giye  the  beetlight,  are  most 
reliable,  ^^  least  trooble,  aad  most  eoonomlnal  ones 
not  requuiag  power  1  I  wish  an  answer  ftom  someone 
who  has  a  lamp  under  hia  ehaige,  espeoiaUT  anyone  who 
has  more  than  one  type  under  his  snpenntendeaoe.- 
Cajuuou 

[76386.] -Tliermo-By&ainloa.— Would  one  of  your 
mathematieal  readers  kindly  answer  the  following  quea- 
tioat— If  I  wish  to  determine  the  relation  between  prea- 
rare,  temperatnrei  and  Tofaone  when  conmressing  a 
pennanent  gaa  in  a  cylinder  impermeable  to  heat,  is  the 
loUowittg  method  legitimate  !— 
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Gj^y— Bleotrloal  Indicator  Improvement. 
— WUl  llr.  Bottone  kindly  suggest  a  simple  mechanism 
Dy  which  the  pointers  of  two  dials  (about  1,000  yards 
"ES-l  *"*  ^  made  to  rerolye  by  the  agency  of  the 
^>^<»1o  curreat  generated  from  a  Leolanoh6  battery  T 
mtwo  poiaten  snonld  revolTe  slmultaaeouily  when  the 
^«ut  ia  doaed,  aad  the  speed  should  be  about  double 
«at  of  the  "second  "  hand  on  an  ordinaxr  dock,  though 
jovjaky  in  motion.  I  thought  of  employing  a  small 
Jf'^'o^fAot  with  each  dial,  but  am  unoertun  whether 
*f«Bake  and  break  of  circuit  would  start  aad  stop  the 
;>f«BeBt  with  sufficient  promptitude.  FtoUbly  a 
!r;|j2:«Bd7pawl  axraagesieat,  actuated  by  aa  eleetro- 
^ffl^gMght  answer.     A   rough  sketch  would  be 

M^SMr-^^^^^^o**  Orffan  BeUowe.-WiU  some 
^  woo  Knows  inf  onn  me  the  number  of  aptings,  and  of 


what  atreagth,  are  required  in  the  bellows  (the  reservoir 
I  mean)  of  an  American  organ,  with  one  row,  two  rows, 
and  thNe  rows  of  reeds  reepeotirely,  and  what  will  be  the 
effect  if  I  uae  more  powerful  springs  than  usual  I  WiU 
it  spoU  the  organ  !— A.  0.  B. 

[76339.]— Bquation  to  Oorye.- A  oorre  is  drawn 
on  paper.  Bow  can  I  find  the  equation  whioh  represents 
it,  or  obtain  an  approximation  thereto  T  Will  some 
mathematioal  reader  describe  a  method,  or  kindly  refer 
to  book  in  which  same  may  be  found  t— SnrDaxT. 

[763^.]- Telephone.— I  have  two  farmhouses  about 
three  miles  apart,  and  I  wiih  to  conatruct  a  telphone  line 
between  them.  Please  say  what  kind  of  instruments  to 
uae,  and  the  realstanoe  of  induction  coil  and  reodrer. 
Wiila  "  double  pole  '*  reoeiyer  be  better  than  a  "  single 
pole "  one  I  I  haye  two  carbon  tranemitters  of  four 
pencils  each,  I  shall  use  iron  wire  for  line,  if  it  will  not 
offer  too  much  reaistaaoe.  I  uaderstand  bow  to  oonnect 
up.— AaATXua. 

[76841.]— Bnaine  Qoery.— Will  any  reader  kindly 
adyiaeasto  foUewingf  Haye  pxirchaaed  amall  steam- 
enaine  and  boiler.  »igine  yertioal  cylinder,  lUn.  bore 
ana  Sin.  stroke ;  flywhed,  lOin.  diameter,  weight  lOlb. 
Boiler  is  of  copper,  about  l-16in.  thick,  braied,  but  not 
riyeted.  aad  ia  fitted  with  water-gauge,  saf ety-yalye,  and 
filling-tank  on  top  of  bofler,  but  zio  pressure-gauge.  I 
am  thinkiaB  of  fitting  on  a  presaure-gaufi^e  of  old  style, 
aa  per  sketch.  Ia  every  Sin.  tne  mercury  riaes  in  gauge- 
gUiaa  equal  to  lib.  preasure,  or  more!  I  am  afraid  I 
cannot  get  more  than  81b.  or  lOlb.  per  indL  Would  above 
preeauiMauge  give  satisfaction  in  this  case  T  If  net, 
kindly  advise  something  simple.   Boiler  steama  well,  and 
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holds  about  asallona  water  and  1)  gallons  steam.  Fire- 
box uaderaeaUi,  aad  fluea  come  up  each  aide  of  boiler. 
Could  I  get  a  greater  pressure  than  101b.  with  safety, 
considering  there  are  no  riveta  T  Also,  what  is  the  power 
ol  above  engine  with  101b.  pressure  at  800  revs.  T  and 
ehoold  I  gain  much  power  by  making  engine  horiaontal, 
and  taking  full  stroke  fkom  cylinder— viz.,  aZia-T  The 
oiUy  alteration  needful  would  be  crank  on  fiywhed  shaft. 
— B.  J.  IV.  B. 


[76848.]— Steam-GNitLf  e.— I  have  a  modd 
gauge  of  foteiga  make.   It  indicates  kilogrammes  per 
square  oentlmeEre  up  to  6    Osn  any  readw  describe  ue 
pressure  in  pounds  per  square  inch  t— Jbbsbt  AaTiLLaar. 

[76848.]— Motion  for  liathe  Kat.-Should  eateem 
it  a  favour  if  any  of  oar  readere  could  give  me  a  good 
motioa  to  work  the  ant  oa  to  the  leading  screw.  I  here- 
with send  sketch  of  bracket  bolted  to  saodie  lor  rest,  aad 


'^a^ff  CAM    To 


think  of  fasteaiag  ant  oa  to  the  slide,  aad  workiag  it  up 
aad  down  by  some  cam  motion.  The  nut  ia  not  caet  yet, 
BO  any  alteration  as  regards  the  same  does  net  matter. 
Bverything  in  drawixw  is  finished.  The  simplest  way 
out  of  the  difficulty  will  oblige.— Villa. 

[76844.]— Artificial  I«eff.— Can  any  of  our  readers 

hdp  me  by  living  full  paitionlars,  with  a  sketch,  of 

1  artmoiai  leg  for  my  little  boy,  whose  leg  was 

the  knee  about  18  montha  ago  f    I 


S 


ma  ring  an 


amputated  above 

should  want  a  working  joint  at  the  knee,  and.  if  passible, 
an  indiarubber  foot,  so  as  to  do  away  with  all  mechaaiam 
at  the  ankle,  which  is,  I  have  read,  a  aeuroe  of  constant 


worry  to  the  wearer ;  and  the  leg  to  be  so  made  that  it 
can  be  lea^thened  to  suit  a  groinng  child  aged  nine 
years.  Being  a  worker  in  wood  and  iron,  I  ahalTnot  fear 
the  job.— William  Hestbt  Coward. 

r76846.]-Barlow  I-ena,-Will  "F.R.AS.»»  kindly 
tell  me  what  advantage  a  *' silvered"  Barlow  lens  haa 
over  an  ordinary  Barlow !— BAaLOW. 

f76346.1-Port«ble  Eleotrio  Lamp.— Can  any  of 
your  readers  tell  me  who  is  the  miker  of  thia  lamp,  and. 
what  the  solution  used  in  it  is  f  It  conaiats  of  a  very 
nioe  ease  of  American  walnut,  about  6|in.  high,  4|in. 
aquare,  to  which  ia  attached  a  large  buU^s-eye  glass  set 
in  a  brass  frame,  behind  whioh  is  a  small  incaadeaeent 
lamp,  to  light  which  the  fiy-nut  haa  to  be  turned  several 
times,  which  dlraws  up  a  4-oell  vuleanite  battery  box 
against  a  8-square  piece  of  ebonite  (inserted  between  the 
wooden  cover  and  an  iadiarabber  washer)  to  which 
eight  fiat  carbons  and  four  round  sines  are  attached.  The 
chief  disadvantage  in  thia  lamp  is,  if  I  call  at  a  friend*e 
house  and  wiah  to  put  oqt  the  lamp,  the  fiy-nut  haa  to 
be  unscrewed,  and  the  whole  oaae  taken  off  the  eeUa,  in 
which  case  the  oarbona  aad  aiaca  draia  off  oa  to  the  table 
if  put  oa  oae.  The  solution  looks  almoat  aa  dear  aa 
watier,  and  if  a  pieoe  of  oopper  is  dipped  into  it  it  imme- 
diatdy  looks  like  silver,  iflnd  blohicomate  solution  will 
light  the  lamp,  and  will  also  work  a  Ledaneh^  odL— 
PoBTABLE  Lamp. 

r76947.]  — Ooatinff  Iron  with  Braaa  or  Copper. 
-Would  "Mistral"  or  any  of  our  readers  kindly  tell  me 
if  it  ii  possible  to  coat  small  malleabla  iron  castings- 
such  sa  boathooks,  rowlocks,  &o.— with  copper  or  biasa, 
and  if  80,  how  would  the  coat  compare  with  galvaniain; ! 

*— A.  C*  A. 

r7684a]-Bnbb8r  Band-8aw  Tiree.-I  ahould 
esteem  it  a  favour  if  say  of  your  readen  oo^iaform  me 
of  the  best  method  to  fasten  together  indiarubber  tirea 
of  baad-eawB  that  have  broke  a  1  I  have  three  or  four  to 
haad  which  are  usdess  to  me  at  preaeat;  bat  if  I  eaa 
fasten  them  together,  I  can  uae  them  i^;iiin.-S«ousB. 

[76848.]- (Hnfferbeer  Plant.— Can  any  of  your 
readen  giye  information  from  peraonal  knowledge  as  to 
the  best  method  of  cuttivatiDg  this  fungus  (bdievedto  be 
Myooderma  saodiaromyoes),  rsvivina  it  from  a  torpid 
state,  and 'proeniing  a  new  supply  tf  needed!  Failing 
this,  where  can  the  information  be  got  from  books  or 
otherwise  T— B.  B.  W. 

[76860.]— IKodel  Aro  Lamp.— Being  desixous  of 
making  a  modd  arc  lamp,  labonla  fed  very  mudi  obliged 
if  aay  of  our  deotrical  readera  would  give  me  a  few  hinta 
aa  to  how  to  calculate  the  relative  quantitiea  and  siaes  ef 
wire  to  be  wound  on  the  series  aad  shunt  eoils  of  a  brake- 
whed  type  lamp  T  Alao  what  is  the  least  current  and 
the  lowest  B.M.F.  that  would  work  a  lamp  of.  say, 
lOOcp. !  I  should  be  glad  of  any  hints  aa  to  sise  of 
oarbona,  Ac.  A  sketch  of  the  oonnectiona  in  a  Brockie- 
Pdl  lamp  would  oblige.— Kaombto. 

[76861.]- Oyolinir—'nae  following  paragraph  has 
appeared  in  two  or  three  of  our  moat  popular  papers  :— 
**A  mathematician  has  discovered  that  a  biiqrcier  caa 
tnvd  16  mfles  over  a  good  road  on  his  whed  with  less 
exertion  than  he  can  walk  three  miles."  My  idea  of  the 
matter  ia  that  the  total  eaeigy  expended  ia  more  lox 
riding  a  certain  distance  than  for  walking,  the  cxoess 
bdng  caused  by  the  machine's  own  weight  and  friction. 
Will  any  of  our  correspondents  kindly  say  if  I  am  rfghtf 

r76863.]-PoUaliinff  OeUnloid.-Ooold  aay  reader 
inform  me  how  to  polish  odlaloid  while  it  is  revolfing  in 
the  lathe  t— F.  Toultov. 

[76868.]— Induction  OoiL— I  have  bought  the  fit- 
tings of  an  induction  eoil,  and  I  want  to  wind  it  so  as  to 
get  the  longeat  possible  spark.  I  have  somelTo.  18  silk- 
covered  wire,  and  some  No.  88  sUk-eovered  wire,  whldi  I 
want  to  use  u  possiblcu  Thecoilisayertioalone,andtiie 
dimensions  are :  Lengtii  of  core  between  the  ebonite  bobbin 
eadaial^la.,  diameter  of  ends  8|in.,  aad  the  iron  core, whioh 
consists  of  iron  wires,  is  {in.  in  diameter.  To  work  this 
coil  I  have  a  four-cell  chromic-aoid  battery,  used  to  light 
a  8|ci>.  lamp.  What  I  ahould  like  is  that  I  may  utilise 
botn  oattexT  and  wire  whioh  I  have  goL  and  so  save 
expense.  A  friend  has  told  me  not  to  wiaa  it  for  aa  inch 
Spark,  aa  the  ooil  is  too  small.— Spaxk. 

[76864.]-Beaffente.-Ia  my  "FlaoticBl  Chcmistiy" 
haadbook,  the  several  solutioas  reeoauaeaded  as  reagente 
for  testing  purposes  are  stated  to  be  one  part  of  the  salt 
dissolved  ia  tea  parte  of  distilled  water,  aad  so  oa.  Will 
you  Uadly  say  if  the  one  part  of  the  salt  is  by  weight, 
measure,  or  otherwise.  I  know  water  is  the  standard  for 
speeiilc  gravities ;  but  pleaae  say  how  the  xeageat  sola* 
tJons  are  made  tip.— WAxaa  Axaltsxb. 

[76866.1  —  Small  Aro  lAmp.— Will  oae  of  our 
readen  kindly  tdl  me  ho  w  to  make  a  small  aelf -regulating 
aro  lamp !  I  have  a  dynamo  which  giveo  a  brilliant  aro 
between  two  carbon  peneila  }in.  diam.,  but  only  about  a 
minute,  when  the  carbons  want  adjusting  again.  I  have 
tried  a  weak  spring,  but  it  keeps  the  oar  oona  too  dose 
together,  so  I  get  no  current ;  when  I  separate  them  a 
fraction,  the  are  forms  at  once.  I  am  willing  to  take  any 
trouble  to  make  it, but  do  not undetstandnow to oom*- 
mence.    A  sketdi  would  greatly  oblige— A  Hkobavic. 

[76856.1— Bleotro-Bronainflr*- Would  any  of  your 
readen  kindly  inf  onn  me  which  ia  the  best  for  deetro- 
bronsing-by  battery  or  dynamo— to  make  the  best  job  of 
it,  by  an  amateur  that  has  a  iH.F.  gaa-engineT  Alao 
what  is  the  best  book  on  the  aubjeet  that  glvea  all  detaila 
how  to  work  it  and  finish  it  off !— L.  C. 

[76SB7.]— Aro  Lamp.-WiU  Mr.  Allsop  or  l€r. 
Bottone  pleaee  eend  sketch  of  lifting  arrangement  for 
carbon  ia  aro  lamp,  and  what  gauge  win  for  8,000e.p. 
lamp  600  yarda  fhim  dynamo  1—0. 

[76868.]— Dynamo.— To  Ma.  Bottoxs.— What  aIze 
armature  and  fldd-magnet  ahould  I  have  for  a  200c-p. 
Manchester  type  dynamo ;  alao  quanti^  win  and  gauge, 
and  what  power  would  it  take  to  drive  it  f— H.  B. 

[76860.]— DFaamo.— To  Ma.  Bonova.— Wiahiag  to 
eoDStruot  a  shunt-wound  dynamo  (Manchester  type;  of 
160  eaadle-power,  would  you  !kixidly  inform  me  what 
width  shoula  the  pole-pieces  be  for  sudi  a  dynamo,  using 
oogring  puaohings  4^^ 7*8' diameter  for  the  armatunT 
Abo,  please  state  what  number  of  your  S6  to  the  iub 
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ponchincra  should  I  require  for  making  a  suitable  arma- 
ture for  the  above sixe  machine;  also  quantity  and  sice 
of  wire  best  suited  for  same  1— CrMBo. 

[76360.1— EfBiQienoy  of  Dynamoa.— Would  any 
reader  oblige  me  with  a  few  fundamental  oompaziaons 
regarding  the  efflcienoy  of  bi-polar  and  multi*poIar 
dynamos  I— Bsioimkbr. 

[76361.]— Velocity  of  Dynamos.— How  oould  I, 
with  a  dynamo  of  Hut.  and  9*.,  obtain  the  due  voltage, 
although  diminishing  the  velocity  of  rotation  from  2,100 
to  1,400  revolutiona  per  minute  T— E^ronrsKB. 

[76S62.]-Fhuiter  of  Paris.— I  have  had  to  model 
And  paten  a  Japanese  (Imarie)  vase  with  plaatfr  of  Paris, 
and  afterwards  stiok  in  the  patoh  with  poroelain  oement. 
As  I  am  desirous  of  matching  the  plaster  of  Paris  patch 
with  the  other  part  of  the  vase,  oould  any  of  your 
readers  kindly  sugsest  a  way  of  hardening  the  plaster  of 
Pans,  and  advise  the  best  way  to  afterwards  paint  it  so 
as  to  resemble  the  glased  surface  of  the  vase  its^  itself ! 
I  may  mention  that  I  shall  reouire  the  following  ocAours : 
Indigo,  vemilioo,  white,  and  gold.  Would  the  paints 
answer  that  are  used  in  the  Ooisonntf  ari-workS-F. 
KABOir. 

[76363. l~Noia«  of  Stoam— What  is  the  cause  of 
that  rattling  and  banj^ing  noise  made  by  a  discharge  of 
high-pressure  steam  into  cold  water  1— A.  B.  B. 

[70364.]— Albo-Oaxbon.— What  is  the  nature  and 
true  ehemioal  definition  of  that  substance  known  (in 
shocking  LatinJ  as  albo-earbon  t— A«  £.  B. 

L76d86.]-To  Hr,  Thomas  Fletoher.-Will  you 
kittdlv  inform  me  what  are  the  characteristics  of  the  oxy- 
chlondes,  oxyphosphates,  andozytulphates  of  aluminium, 
maonesiaffl,  and  lino  MspeetivelyT  I  want  a  material 
whioh  is  plastic  at  first  ana  sets  without  shrinking,  and 
which  wiU  stand  oonsiderable  heat;  From  esperiments  I 
made  some  yean  ago^  I  think  I  shall  find  what  I  want 
among  the  above ;  bat  I  forget  now  what  is  the  differ- 
ence between  them,  and  the  information  I  ask  will  save 
me  having  to  go  over  the  ground  again.  Any  infonaa- 
tion  or  suncstion  will  be  wankf  ally  received  and  appre- 
ciated.-W^  M. 

[76866.]— Gleaaiiiflr  Wiped  Solder  Joints.-! 
should  be  glad  if  someone  would  Idadly  teU  me  how  to 

AinaM  «rifMA  mtiMam  ininfa    aMvaw  kammA  tinrm  AvajI     t^  ivIba 


aooaitt  ue  kuui  u  someone  wouau  laaaiy  leu  me  now  lO 
clean  wiped  aoldar  joints,  after  having  been  fixed,  to  give 
them  the  appearance  of  being  fresh  made,  as  I  think 
after  being  handled  they  look  very  bad,  which  is 


some- 
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times  impossible  to  avoid.— YouhoPlumbbb. 

[76867.1-Astro.  Byapieoe.-Would  "F.B.A.8.," 
or  some  other  friend,  tell  me  what  advantage  an  aohro- 
matio  Kelner  eyepiece  has  over  the  ordinary  HuyghenicA 
e^p.,  eitbsr  low  or  high  powers,  as  there  is  snoh  a  diffcr- 
enoe  in  price!  — T.  B. 

J76868.]— Bzftxnlnation  daestioas.— Win  some 
entifio  reader  kindly  show  me  how  to  work  oat  the 
following  examples  T^i.  How  many  units  of  heat  are 
given  ap  by  cooling  pan  gas  consisting  of  SOOkilo.  HCl, 
SOOkilo.  steam,  and  MMcflo.  of  air  from  900°  C.  to 
61  (Tt  S.  A  solution  of  HCl  boils  unchanged  at  110°  O. 
It  has  a  necifie  heat  of  0'9S.  Calculate  the  amount  of 
heat  required  to  raise  a  litre  of  such  a  solutiop  from  lifi  C. 
to  its  boiling  point.  8p.gr.  of  the  add  is  ^*1.— W. 
MABoar. 

[76869.]  — PhonOffXttplL-Tb  Ma.  W.Gf  LUETT.—Being 
engaged  in  my  spare  time  in  building  up  a  phonograph 
Boooraing  to  your  exoellent  aitioles  which  appoued  a  short 
time  ago  in  **  Ouxb/'  I  would  feel  exceedingly  obliged  to 
yott  if  you  would  kindly  make  your  descripUon  of  the 
'*  repeating  lever,"  Fig.  16,  a  little  more  dear  to  me,  as  I 
cannot  quite  understand  its  action.  I  may  state  that  I 
quite  onderstand  it  so  far  as  the  aise  and  shape  of  it  is 
given ;  bat  cannot  eae  deariy  the  use  of  the  shoe  d,  also 
the  small  lever/.  Am  I  right  in  supposing  that  this 
hinged  lever  travels  along  bearing  against  the  under  aide 
of  one  of  the  gaide-rods  chown  Uierein  in  eeotionl- 
CrMBO. 

[76370.]— Bolipses.  —  Wonid  some  reader  who  is 
familiar  with  Loomisfa  **Praetioal  Astronomy"  kindly 
take  the  tronble  to  hdp  me  in  a  difflcolty  t  In  the  article 
by  Mr.  Blade  in  the  *'E.M."  No.  1314.  also  in  Loomt^. 
p.  387,  use  is  made  of  the  phrase  "relative  equatori%l 
hor.  par.*''  equals  namdy,  to  the  difference  between  the 
parallaxes  of  the  moon  and  sun ;  and  this  quantity  is 
patdowBOSthe  apparent sixa  of  the  earth  as  seen  from 
moon ;  so  that»  in  projecting  the  solar  eelipee,  this  ie 
taken  as  the  eaith*a  semi-diameter  oonqtared  with  the 
moon's  apparent  semi-diameter.  I  can  find  to  my  own 
satisfaction,  but  at  some  length,  that  this  ratio  p^  ^  p  :  *^ 
is  the  ratio  of  earth  to  moon  as  seen  from  the  sun,  and, 
therefore,  from  anywhere;  but  this  does  not  explain  the 
mi^ning  of  the  phrase,  nor  why  it  ie  assumed  as  obvious. 
Loomis  calls  it  theapparent  semi-diun  of  the  earth  if  seen 
at  a  dlstanee  of  the  moon  from  tiie  earth ;  but,  surely,  that 
would  be  independent  of  the  sun,  and  would  be  p'.  The 
eeries  of  articles  by  Mr.  Blade,  calculating  eclipses,  &e., 
has  been  most  iateresting  to  me,  and  if  someone  would 
explain  this  point  I  should  be  additionally  obliged.— 
W.  N.  TaTLXY,  8,  Malvem-street,  Newcastle  on-Tyne. 

[76871.]— Subtraction  Puzale.— 

Idle.  Furloogs.  Poles.  Yards.  Feet  Indiec. 
From       1    ,«    0     ...     0   ...   0   ...   0   ...   0 
TWie  7      ...    89    ...    6    „.    1    ...    6 

It  is  not  allowable  to  reduce  all  to  inches  before  dednoting. 
but  woric  the  sum  as  it  stands.— Glattok. 

[76878.] -Koantinr   Parasites. -WUl  anyone 

rve  me  a  hmt  as  to  preparing  the  above  small  insects  T 
should  like   to  keep  them  sometimes  a  time  befoxe 
gwninting  t— Mioo. 

[76S78.1—Zxis60t.— I  have  some  very  small  insecta 
running  about  my  secretaire  over  my  papers ;  they  are 
very  small,  and  run  very  fast.  What  axe  they,  and  are 
they  likely  to  do  damage  f — Mioo. 

£76374.]— 1«,  and  K.W.  Ootnpoonds.— Can  any- 
one say  what  is  the  advantage  of  "  Greater  Britain  "  over 
the  ordinaxT  N.W.  compounds  f— the  cylinders  being  m 
both  about  the  aame  sise,  I  believe.— N.W.  Oompo. 

thei»tipeftion«{  sine  oxlds toplMter oTPMrto be oecil 
»  *-  '*^  Ij^^Tt  ^uftatity  required  being  about  1^  pints  t 
^  A*  B»  Z.|  Bw 
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%*  AU  commnmteatitma  thould  b«  mddruMi  to  lAs  BoxToa 
s/lAs  BvoLiSH  MsoBAXiO,  833,  Strand^  W.O. 


HINTS  TO  00BBBSP0NDBNT8 

1.  WHto  on  one  side  of  the  (taper  only,  and  put  drawings 
for  illustrations  on  separate  pieoes  of  paper.  1.  Put  titles 
to  queries,  and  when  answenog  queries,  pat  the  numbers 
as  well  as  the  titles  of  the  queries  to  which  the  replies 
refer.  8.  No  chaige  is  made  for  inserting  letters,  queries, 
or  replies.  4.  Letters  or  queries  asking  for  addresses  of 
manufaoturen  or  corresnondeotSf  or  where  tools  or  other 
ariides  can  be  purchased,  or  replies  giving  snch  informa- 
tion, cannot  be  inserted  except  as  advertisements.  6.  No 
question  asking  for  educational  or  scientiHo  informatioa 
is  answered  through  the  post.  6.  Letters  sent  to  ounre* 
spondents,  under  oover  to  the  Editor,  are  not  forwarded, 
end  the  BSnea  of  corgM^ondentc  are  not  given  to  io- 
qniren. 

*«*  Attention  is  eepeeially  drawn  to  hint  No.  4.  The 
•pace  devoted,  to  lettors,  queries,  and  replies  is  meant  for 
the  general  Kood,  and  it  is  not  fair  to  occupy  it  with 
questions  such  as  are  indicated  abov«4  which  are  only  of 
individual  interest,  and  which,  if  not  advartisemente  in 
themsdves.  lead  to  replies  whioh  are.  The  **  Bixpennv 
Sale  Column"  offers  a  cheap  means  of  obtaining  soon 
information,  and  we  trust  oar  readers  will  avail  them- 
selveeof  it. 

The  following  are  the  Initials,  d(c.,  of  letters  to  hand  op 
to  Wednesday  evening,  January  8J,  and  anacknow- 
ledged  elsewhere  :— 

B.B.  FaxKssT.— <3aa8ell  andOo.— Tyro.— New  Sabsciiber. 
—A  First-Class  Workman.— Traveller.— W.  J.  H.— 
J.  A.  Buffer.— £.  C.Li/fter.— £.  C.  Lester.— Aimpdre.- 
Besistance.— A.  O.  W.  Baxter.— J.  T.  Blackett.— 
Lennox.— Bamchullunder.— Doubtful.— New  Beader.— 
A^ew.—Count.— I.  L.  U — Old  Subscriber.— One  in  a 
Fix.— Eos. -W.  Pickering.— H.  Sadler.— O.  J.  L.— 
J.  B  C— W.  Stafford. 

Ea VKST.  (A  horse-power  is  an  arbitrary  unit  of  measure- 
ment, and  means  33,00.1b.  lifted  one  foot  high  in  a 
minute.  The  French  horse-DOwer  is  82,648ft.lD.— that 
is,  pounds  lifted  one  foot  high.  There  in  ndther  sense 
nor  sdenoe  in  the  rule :  but  it  sei  vea  for  rough  calcula- 
tions. Bagineen  always  take  indicator  cards  or  pat  on 
the  "brake"  ;  but  88,uG0  is  the  unit.  As  to  "  men- 
power,"  it  is,  we  believe,  usual  to  take  eleven  men  as 
equal  to  one  horse-power ;  but  why  do  you  ask  such 
questions  f)—W.  H.  BiMoox.  (Any  bookseller  could 
have  answered  the  question  and  procured  the  works  for 
vou ;  but  thtfy  have  been  noticed  in  the  usual  way  in 
back  numbers.  Denning's  book  is  published  by  Taylor 
and  Frands,  and  Gottam's  star  chart*,  or  "  Charts  of 
the  Constellations,"  by  Stanford,  Cockspur-street, 
Charing  Gross.)— Ya  Wildk  Fowlk.  (You  will  find 
full  particularB  of  all  known  useful  incubators  and 
regulators  for  incubators  in  recent  numbers.  Com- 
mence with  the  number  for  August  14, 1891,  and  read 
what  follows  in  subsequent  issu^  )— B.  O.  B.  (If  you 
will  refer  to  the  many  illustrations  given  in  back 
numbwB  of  recent  date,  you  will  find  jtist  the  informa- 
tion you  want,  as  dynamos  of  different  sizes  have  been 
fully  desf^bed  as  to  sizes  of  magneto,  wiring.  &e.)  — 
O.  BassKLL.  (We  do  not  know  of  such  a  book ;  but  there 
are  many  giving  deeoriptions  of  locomotives.  For  Ameri- 
can types,  see  Forney's  work  called  the  *'  Gatechism,"  or 
Edwards's  work,  published  in  London  by  Sampson  Low 
and  Co.)— Akxious.  (The price  of  Portland  cement  in 
America  must  obviously  vary  with  the  looalitv;  but  it 
it  used  there  for  concretowoxk  as  elsewhere.) -Sudx 
Bulk.  (Most  of  the  booksellers  in  Bristol  can  show 
you  works  on  the  dide-rule ;  but  for  opinions  as  to  the 
respectlTe  merita  of  the  different  pattens,  see  the 
mdioes  of  bade  TOlnmes.)— Aao,  F.  H.  (nease  see 
r<>cent  numbers  or  the  indices  of  back  volumes.  The 
questions  are  not  deflnfto,  and  it  is  usdees  to  guess  at 
an»we>8.)— A.  Hilu  (Don't  know  what  you  mean 
Rpeoially,  but  probably  it  is  the  letter  on  p.  4D0,  Dec.  95 
last.) — A.  Bkak.  (we  do  not  know :  we  suppose  it  is 
called  the  pedaL)  — T.  O.  a  (Bym's  "  Complete  Prac- 
tical Distiller,"  TrQbner,  7s.  ed.)— W.  S.  P.  (They 
have  been  given,  and  spectroscopes,  in  principle,  are 
described  in  many  of  the  teixtbooks.)- P.  S.  P.  (Yon 
may  perhaps  scrape  it  off;  but  it  cannot  be  "dis- 
charged" without  destroying  the  paper.) -J.  S. 
Davidsov.  (Slag  wool  or  silicate  cotton  u  advertised 
in  the  Building  Nmcs  by  F.  Jones  and  Co.,  Perren- 
street,  London,  N.W.  We  cannot  as  a  rule  give 
addresses,  or  numbers  of  patente,  4kc,  &o.  If  manu- 
factuz«rs  do  not  like  to  avail  themsdves  of  the 
facilities  we  offer  in  our  "  Directory  "  (see 
back  psffe),  we  can  nit  help  it.  We  cannot  be 
always  giving  addresses  to  inquirers,  and  you  and 
others  must,  as  we  intimate  in  *'  flints  to  Correspond- 
ento,"  have  recourse  to  our  Address  Column.]  — 
Stitmp-.  (You  mean  anaesthetics  in  dentistry— not 
ee^thetics !  Cocaine  is  used  by  cneny.  and  is  quite  as 
safe  as  gas  or  bther.  Chloroform  iseieldom  used.  We 
have  no  room,  nor  is  there  any  need,  for  "  a  discussion  " 
on  the  matter.) 


Eleotricity  v.  IKediciae.— The  following  is  a  list 

ofMnar  of  the  ailiaeoU  that  rrt  know  ba^e  b««n  efAsctuidTjF  cured  hj 
■imikly  irrariDK  one  of  Hame«a'  Electropathic  B«lt  applianrM : 
N«rvou«  Exhaustion,  Nenralicia,  Sleeplrunea«,  Melancholia,  LoM  of 
Appetitfl,  iDdi^eition.  Conatipation.  Snuma,  Flatulcoce,  Torpid 
Liver,  NerrouB  and  Bilioua  Hwadaehe*,  Rheuraatiim,  Gont,  Sciatica. 
Lnmbaco.  *'  Weak  Back,"  Kidnejt  Complniata,  hntaiia,  internal 
weak  new,  pooraeai  of  blood,  feeble  circuUlion,  heartbarn,  &e.  Thii 
ia  not  a  raah  atatcmeat,  but  an  actual  tact,  which  can  be  rertfieJ  bj 
refbrrisf  to  the  book  of  teitimoniala  published  at  S2,  Oxford-st^*e^ 
London,  W.,  by  the  proprirton,  the  Medical  Battery  C«npaay, 
Ijimited.  A  e«py  wiU  be  acnt  f^co  by  poaft  on  application,  with 
dreeriptive  pamphlet^  to  l<U  thoae  who  are  unable  to  call  at  the  Com- 
paay'a  Eatabliakment.  wiiich,  by  the  way,  \4  the  largest  and  only 
complete  Seetro- Medical  Inttitate  tn  the  world. 


fti  praent  2,250  kilometres  of  tele- 
IphonelitiM  in  Ttudi,  ifun ewmting  a  total  of  4,060 
IfelotalMHk  df  wiM  Th^ee  fitforasdboirtfilitthdrQ 
Ihai  beeii  wi  inoreaae  of  1,969  kilometres  of  UaM, 
And  3,520  kilometree  of  wir«  within  two  yewi. 


CHESS. 


•♦» 


All  communications  for  this  column  to  be  smttotk* 
Chkss  EotTOB,  at  the  office,  832,  Strand. 


FBOBLEU  MOCXC— By  T.  Oonrr. 


White  to  i^y  and  mate  in  three 
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SOLUTIOV  TO  1S8& 

IFktIs.  Aadt 

1.  F-K  R  8  1.  K  tokee  P  (a). 

2.  Kt-a  B  6  (ch).  t.  K  moves. 
8.  Q  mates. 

(a)  1.  B  take«  Kt, 

orB-K8vA}' 
8.  Kt-Q8(ch),ftc 

(&)  1.  Any  other. 
8.  Q-Kt  4  (oh),  Ac 


Nonoas  TO  ooBsnroiroiiiTB. 

.OoanscT  solutions  to  1988  by  J.  Nield,  F.  Slsds,  A 
Q.  Fellows,  and  J.  F.  Moon  and  H.  Fellows ;  to  1987  bf 
J.  Kistruok,  H.  Fellows,  O  H.  Inson,  T.  H.  BilliogtoB 
(very  oMectionable  key :  'w^uals  also  bad).  Alee  ADaer* 
■on,  L.  Pf  ungst,  R.  W.  Houghton,  C  B.  Bright,  H.  P. 
Hosken,  W.  X.  Smith,  and  W.  L.  Martia ;  to  l)86hr 
W.  L.  Smith,  T.  H.  Biilington  (two  duals),  and  Q.  H. 
Inson. 

W.  L.  Mabttv  avd  H  PrmisT.— Tour  atteapti  st 
1188  are  incorrect. 

G.  S.  Bbioht  ((}eaoa).— Both  your  attempts  at  ISM  an 
inooireot.  Ton  had  better  write  to  the  publisher  on  the 
other  matter.    We  redprooate  your  good  wishes» 

J.  NntLO  ASTD  A.  Qt.  Fbllows.  *-  Tliaidci  for  the 
probli 


The  new  eenei  of  the  Br'aith  0k€9»  Hmgasiiu  opsnswall 
with  the  Janoary  number*  There  are  two  good  poitniti 
of  the  rival  players,  Steiniti  and  Tchigorin.  withsccfoati 
of  their  past  careers.  Mr,  Tomlinson  agam  contribittei 
an  intermngpaper.  entitled  **  A  Vacation  Rsmble  and  s 
Consultation/'  wnicn  is  to  be  continued,  ^ere  are  sobi« 
good  annotated  games,  and  the  first  batch  of  eigbt 
tourney  problems,  together  with  others. 


TIRM8   OF   STTBSORIPTIOS. 

FATABLB    IH    ADTANCB. 

6e.  M.  for  SizMontha  and  lie.  for  TweTve  Montha,  poet  flrae  to  nv 
part  of  the  United  Kinicdom.  For  the  United  8t«tpa,  ISe^  or  8dol. 
2So. soldi  to  France  or  Belfinm,  ISa.,  or  ISf.  fiOe.j  to  India ivii 
Briadlel),  iSo.  M. :  to  New  SeaUn^  th«  Cape,  the  West  iBdiee, 
Ceaads,  JUvvm  Boetta,  Natal,  or  any  of  the  AnstmUaa  CMoniei,  Ui- 

The  rmitiaaco  ehonld  be  made  by  Poet  Offlee  Order.  Back  nw* 
ben  cannot  be  eent  oat  of  the  United  Kiaffdom  by  the  ordiaarr 
newepnper  poet,  bnt  maM  be  remitted  for  at  the  rat*  »f4A.  eecb  te 
corer  extra  poataico  • 

Meoara.  Jakm  W.  Qvmk  and  Co^  of  9H,  Cheetant-elnft,  FbO*- 
delphia,  are  anthonaed  to  reoeire  anbeetlpttOBa  for  the  United  Stolee 
for  the  ENGLISH  MBCHAKIC,  at  the  rate  of  Sdole.  26e.  cold,  or 
Thirteen  Shilltnft  per  aannin,  post  free.  The  copies  will  be  fbrirard«d 
direct  by  mail  from  tbe  pablishine  ofIl«e  in  London.  All  sabeenp 
tions  will  commence  with  the  nttmber4rst  iesued  after  the  receipt  of 
the  enbacription.  If  back  nnmbera  are  reqnired  ta  complete  volnaM, 
ther  ranat  be  pnld  for  at  the  rata  of  Bd.  each  copy,  to  eowr  extra 
poetage. 

Vole,  xxrv-  XXX-  xxxn.,  XXXTT-  XXXIX.,  XL.,  Xtll , 
XLin.,  XllY.,  XLV.,  XLTI.,  XLVIII ,  XLIX.,  L.,  Ll.« 
Lit.,  and  LlII.,  bound  in  eloth,  7a.  each.    Poet  free,  7*.  9d. 

AU  the  other  bonnd  rolumea  are  ont  of  print.  Snbeeribci*  weold 
do  well  to  order  rolumea  aa  eoon  aa  poeeible  after  the  eonduMM  of 
each  half-yearly  rolnme  in  February  snd  Augnet,  aa  Only  a  li«iled 
number  are  bound  up,  and  these  eoon  run  out  of  print.  Host  ef  ear 
back  numbers  can  be  had  aincly,  price  3d.  each,  throuf  b  any  torn- 
eellcr  or  newsagent,  or  S|d.  each,  poet  free  from  the  oAee  [eseept 
index  awnbera,  which  are  Sd.  eneh,  ot  poet  freo,  S^d.) 

Ittdexei  to  Vol.  XLIX.,  and  to  aubeequeat  rols.,  U.  each,  or  pit 
free  Sid.    Cmos  ftw  btadiav  le.Sd.eaeh. 


BOTIOl   TO   SVBSOBIBiaS. 

•nbaeriben  roeeirisff  their  eipiee  diteet  (ros  the  Ofleo  Mt 
requested  to  obserre  that  the  iutsumber  •f  the  te^m  for  waicb  th^ir 
Bubeenption  upaid  will  be  forwarded  Co  them  ia  a  Pii»K  TTrtppv, 
M  an  tnChaaliaai  that  n  fireeh  fomlttaaae  is  Moreosry  if  •!  it  Sm-im 
to  ooatteaa  ttw  subwirlptioa. 

Eollowtty'8  Pills.  —In  general  debility,  and  nsrrooi 

IrHUtHlley  Bhere  ia  no  medleiue  which  •op«Tatee  so  it^e  a  cearv  •< 
I  these  famona  Pills.  They  purify  the  blood,  ateatthsn  tie  «»rre<> 
'  nnd  system*  xire  tone  to  the  atomadi.   elerate  t  <e  %pint^  aod,  iS 

fact,  make  the  paUmt  aeBaible  of  n  V»ul  and  meal  l«l%btfbl  rrve  « 

tiott  in  hia  whsw  aysttu. 


«■ 
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K0ULDEB8'  BNSO-SKBLETONS. 

IN  a  preyious  paper,  p.  341, 1  have  written 
of  the  outer  sustaining  framework  of 
moulds.  In  this,  I  redeem  my  promise 
made  then  to  consider  the  inner  frames, — the 
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e»</(>- skeletons.  These  comprise  the  *'  grids  '' 
Droper, — the  skeletons  upon  which  cores  are 

All  cores,  except  those  of  very  minute 
dimensions,  are  made  upon  skeleton  frames ; 
and  these  occur  in  quite  as  extreme  diversity 
of  form  as  the  moulding  boxes.  They  are 
wholly  inclosed  b^  the  sand,  being  invisible 
when   the   core  is  finished.    The    simplest 


r, 

\ 


ff 


B 


B 


-;     r 


1 


•XT? • 


Da 


A 


•-r 


B 


I 


SIDE   VIEW 


I i 

FRONT  V/EW 

Fio.  2. 


possible  support  for  a  core  consists  of  an  iron 
rod,  or  wire,  inserted  in  a  plain  round,  or 
square,  core  to  prevent  it  from  becoming 
broken.  From  these,  to  grids  of  elaborate 
form,  there  is  an  immense  transition,  both  in 
shape  and  dimensions.  Among  the  simpler 
types  of  grids  are  those  upon  which  plain 
cores  are  built.  But  in  proportion  to  the  in- 
tricacy of  cores,  do  the  grids  become  more 


Fig.  3. 

complicated.  I  can  but  illustrate  a  few  of 
the  leading  types.  .<^ 

Any  pliin,  cubical  core  would  be  built 
^on  a  grid  of  the  ffeneral  type,  shown  in 
«ig.  I.  This  is  made  of  oast  iron,  run  in 
<>?oa  sand,  and  is  moulded  from  a  rough 
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pattern.  The  moulds  for  many  grids  are, 
however,  cut  out  in  an  open  sand-bed  by 
the  moulder  himself,  witn  templets  and 
trowel.  The  cross  section  of  the  bars  in  Fig. 
1  is  rectangular.  The  noteworthy  points 
about  it  are  that  it  is  quite  rigid,  so  that  it 
win  not  spring  by  reason  of  the  weight  of  the 
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core,  that  it  is  nearly  as  lon^  and  broad  in 
the  core,  the  outline  of  whi(m  is  shown  by 
the  encirdins  dptted  lines,  and  that  it  is 
furnished  wiu  eyes.  A,  by  means  of  which 
the  core  is  lifted  about.  The  eyes  must  not 
stand  above  the  top  of  the  core,  but  a  little 
below.  To  lift  the  core  about,  holes  are  dug 
out  in  its  top,  round  the  eyes,  which  holes  are 
filled  up  after  the  core  has  been  finally  lifted 
into  position. 

Of  course  a  grid  of  this  type  need  not  be 
of  rectangular  form.  Its  plan  view  may  be 
modified  to  suit    a    core    of    any    outline, 


.,/ 


Fxe.  5. 


whether  square,  oblong,  triangular,  poly- 
gonal, or  circular.  In  foundries,  standard- 
pattern  grids,  with  bars  of  various  cross 
sections  and  strenffths,  are  kept,  and  their 
moulds  are  stopped  off  to  any  outlines  that 
may  be  required. 


A  grid  of  this  type  does  not  always 
lie  flat  in  its  core -box.  If  the  core 
is  deep  relatively  to  its  width,  the 
grid  must  be  put  in  edgewise,  and 
uiis  necessitates  some  slight  alterations. 
The  rods  and  eyes  A  are  omitted,  and  pro- 
vision is  made  for  lifting  the  grid  W  means 
of  an  eye  cast  in,  as  at  C,  Fig.  2.  This  figure 
illustrates  a  double  grid  for  a  lar^,  square 
condenser  core.  But  supposing  it  to  con- 
sist of  a  single  plate.  A,  onl^r,  with  its  eye,0» 
then  it  would  represent  a  grid  of  the  type  of 
Fig.  Iplaced  edgewise  in  a  thin,  vertical 
core.  The  figure  2,  however,  shows  a  frame- 
work of  two  plates,  A  and  AS  conected  with 
cross-bars,  B,  of  wrought  iron,  cast  into 
A'  and  A.  The  outline  of  the  core  is  shown 
by  dotted  lines. 

The  reason  why  a  grid  like  Fig.  2  is  used 
for  this  condenser  core  instead  of  a  grid  like 
Fig.  1,  is  because  Fig.  2  affords  that  sup- 
port to  the  deep  sides  which  is  lacking  in 
Fig.  1.  The  latter  form,  therefore,  is  never 
employed  for  cores  whose  depth  is  consider- 
able, that  is,  whose  depth  exceeds  about  the 
width  £  of  the  grid,  and  when  of  such  depth 
it  is  usual  to  cast  stout  rods  vertically  in  the 
grid,  principally  around  the  sides,  to  assist  in 
supporting  the  mass  of  sand. 

For  very  heavy  cores,  though  relatively 
shallow,  grids  are  made  correspondingly 
heavy.  Such  a  ^d  as  that  in  Fig.  1  would 
not  carry  a  massive  core  of  large  area,  and 
weighing  perhaps  two  or  three  tons.  It 
woi^d  eitner  spring,  or  crack.  For  such 
massive  work,  §x\&  of  deeper  section  are 
used  (Fig.  3).  in  all  respects  except  that  of 
depth,  tiiey  resemble  the  grid  in  Fig.  1. 

For  lignt  and  ehallow  cores,  on  the  con- 


Fio.  6. 

trary,  grids  like  Fig.  4,  which  represents  a 

frid  for  the  arm  of  a  spur-wheel,  are  used, 
hese  are  made  to  fit  within  the  core-box, 
allowing  a  litUe  clearance  all  round,  and  are 
lifted  with  a  single  eye.  The  rough  outline 
of  the  core  is  seen  in  dotted  lines. 

The  form  of  ^id  for  the  cores  of  a  bevel- 
wheel  is  shown  in  Fig.  5,  and  its  relation  to 
the  latter  is  clear  from  the  dotted  outline 
roughly  representing  the  core.  Several  rods, 
B,  are  cast  in  the  pLate,  and  are  bent  over  as 
shown,  to  support  the  sand  that  forms  the 
overhanging  part  of  the  core,  which  sand, 
without  these  rods  would  be  unsupported  by 
the  plate  A  itself. 

Q-rids  of  the  general  form  in  Fig.  4  are 
also  used  for  the  cores  of  pulley  arms. 

When  moulding  pulleys  from  a  pattern, 
the  upper  half  of  the  interior,  or  space  in- 
cluded within  the  rim  above  the  arms  is 
usually  carried  upon  a  compound  grid, 
Fig.  6,  formed  of  several  separate  grids,  A, 
as  many  as  there  are  arm- spaces,  connected 
with  rods,  B,  arching  over  the  arms.  These 
are  furnished  with  eyes,  C,  and  upon  the  entire 
ffrid  the  entire  upper  portion  of  the  pulley 
mat  lies  within  the  rim  is  lifted. 

If  the  pulley  is  of  large  diameter,  and 
the  grids  tnerefore  of  correspondingly  large 
size,  two  sets  of  arched  roos  will  be  em- 
ployed, one  set  towards  the  centre,  as  shown, 
and  a  similar  set  at  the  circumference.  Also 
the  outlines  of  the  grids  will  be  modified ;  in 
the  figure  they  are  made  for  pulley-arms 
having  a  single  curve  only.  Their  outlines 
are  varied  for  double  curved,  or  for  straight 
arms. 

For  a  double-armed  pulley,  like  Fig.  7, 
two  sets  of  grids  like  Fig.  6,  but  miauB  the 
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bridging  ooxmeotions  B,  will  be  used.  One 
set  will  fit  between  the  lower  amiB  at  A,  and 
tlie.  other  between  the  upper  arms  at  B.  But 
as 'the  oods  of  sand  between  and  above  the 
arms  are  deep,  a  ring  of  cast  iron,  C,  of  the 
form  shown  m  Fig.  8,  is  added  near  the  top 
of  the  middle  ood.  This  has  to  be  broken 
and  extracted  after  casting  through  the  arms 
of  the  wheel.  At  the  top  the  similar  ring  D 
is  also  added. 

Grids  for  cores  which  are  curved  have 
to  follow  the  curves  of  their  cores.  In 
the  exhaust-passage  cores  of  engine  cylin- 
ders they  consist  only  of  round  iron  rods, 
bent,  and  laid  in,  and  rammed  in  with  the 
cores.  In  the  steam  passages  also  they 
usually  consist  of  rods,  as  in  Fig,  9,  A.  But 
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in  some  cases  these  rods  are  cast  into  a  block 
of  cast  iron,  which  holds  them  in  place,  and 
by  which  also  the  cores  can  be  parlily  secured 
in  position.  This  type  of  grid  is  shown  at 
B,  Fig.  9.  The  single  rods  shown  at  A  are 
suitable  for  cores  of  small  and  medium  sizes, 
the  method  shown  at  B  is  only  used  for  large 
and  heavy  cores. 

Theo^  is,  moreover,  a  larse  class  of  cores 
in  which  skeletons  of  a  tot^y  different  char- 
acter are  employed.  The  cores  which  I  have 
hitherto  considered  are  those  rammed  in  core 
sand.  Those  to  be  now  noticed  are  struck  unin 
loam.  Of  loam  cores  there  are  too  kinds : 
those  which  are  shaped  wiUi  strickles,  those 
swept  upon  revolving  core  bars,  and  those 
which  are  struck  upon  bricks. 

Of  those  for  which  strickles  are  used,  I 
wiU  give  only  one  common  example  :  tiiat  of 


Fia.  8. 

a  grid  upon  which  hslf  the  core  for  a  bend 
pipe  is  made.  Fig.  10.  This  consists  of  a 
rough  kind  of  backbone,  A,  studded  .with 
little  ribs  or  "prods,"  B,  standing  out 
to  sustain  the  loam  of  the  core — shown  in 
dotted  outline  in  the  figure.  Two  such  half- 
cores,  strickled  each  on  its  grid,  are  stack 
together  to  form  a  single  core. 

Itevolving  core  bara  are  made  in  wrought 
iron  like  Fig.  11,  A,  and  in  cast  iron  Fig.  11, 
B.  The  former  is  suitable  for  bars  of  small 
size,  the  latter  for  large  bars.  They  are  the 
backbone  of  the  core.  When  the  core  is  small, 
no  other  supj)ort  save  the  bar  is  necessary; 
but  when  it  is  large,  core  plates,  G,  in  ad- 
dition are  required  to  complete  a  rigid  and 
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Fig.  11. 


secure  skeleton.  When  a  core  is  of  small 
diameter,  there  is  a  layer  of  hay -band  wound 
round  the  bar  and  the  loam  is  struck  upon 
this.  Another  layer  of  hay-band  follows, 
and  then  loam,  each  alternating  with  the 
other.  But  when  diameters  exceed  a  few 
inches,  additional  support  has  to  be  given 
to  the  loam  and  hay-bands  ;  hence  the  reason 
for  the  use  of  the  core  plates  C.  These  are 
made  of  cast  iron,  wedged  upon  their  bars, 
at  distances  of  from  Bin.  to  lOin.  or  12in. 
apart.  Tkey  are  sometimes,  when  of  large 
diameter,  bound  fast  together  with  long 
bolts  passed  through  all  the  plates  from  end 
to  end.  These  bolts  are,  of  course,  not  in- 
serted until  the  hay-bands  and  loam  have 
been  wound  round  as  far  as  the  bolt-holes. 
Holes  must  be  left  in  the  ends  of  the  casting 
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to  allow  of  the  withdrawal  of  the  bolts. 
The  large  holes  cast  in  the  plates  G  are  put 
there  merely  to  facilitate  the  fracture  of  the 
plates,  previous  to  removal  from  the  holes  in 
the  ends  of  the  casting. 

The  small  holes  shown  in  the  core  bars, 
are  vents  for  the  gas  to  strike  inwards  from 
the  cores,  through  the  bars,  and  thence  out 
of  the  ends.  An  entire  article  might  be 
occupied  with  a  description  of  the  various 
ways  in  which  these  bars  and  plates  are 
modified  and  rigged  up  to  adapt  them  to 
different  classes  of  work ;  but  I  must  forbear. 

In  standard  pipe  work  of  large  size,  such 
bars  and  plates  are  not  made  use  of.  What 
are  termed  "  collapsible  core  bars  "  are  em- 
ployed ;  that  is,  bars  made  in  segments,  hin^d 
together  in  such  a  way  that  after  the  casting 
is  made,  the  knocking  out  of  wedges  causes 
the  segments  to  fall  inwards  from  the  interior 
of  the  casting,  and  relieves  them,  so  that  they 
can  be  drawn  out  endwise.  In  these  bars, 
however  large,  a  thin  layer  of  loam  only, 
without  hay,  is  struck  upon  the  surface  of 
the  iron  bar,  no  plates  bemg  used. 

W^en  we  come  to  large  work  of  several 
feet  in  diameter,  the  endo-skeleton  is  made  of 


bricks ;  no  hay  is  used,  and  the  loam  is  struck 
in  a  different  manner.  Instead  of  striking  the 
loam  against  a  bar  turned  in  a  horizontal 
axis,  as  in  Fig.  11,  it  is  struck  against  fixed 
bricks  by  means  of  a  board  swept  round  in 
a  verticid  axis.  Both  moulds  and  cores  are 
made  in  this  fashion. 

The  bricks  are  built  in  courses,  roughly, 
in  the  same  fashion  as  mason's  work.  But 
there  is  no  great  care  exercised  to  make  their 
end  ioints  alternate.  They  do  so  in  a  very 
rougn  fashion ;  but  as  many  broken  bricks 
are  used  along  with  whole  ones,  the  joints 
come  in  almost  all  fashions.  The  principal 
point  is  to  have  sufficient  thickness  of  loom 
between  the  bricks  to  provide  for  due  vent- 
ing, and  to  use  coarse  loam  here,  and  fine 
loam  for  finishing  the  surfaces. 

A  mould  of  this  character  is  not,  however, 
made  whollv  of  bricks.  These  alone  would 
not  stand  tne  moving  about  of  the  mould  or 
core    for    parting,     drying,     and   putting 
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together.  All  the  bricked-up  portions  mnst 
be  supported  upon  suitable  iron  plates.  Of 
course,  the  shapes  of  these  plates  will  vary  with 
every  mould,  out  the  type  is  shown  in  Figs. 
12  and  13,  A.  These  are  cast-iron  plates,, 
made  in  open  sand  and  covered  with 
**jftggers»"  or  **gaffgers,"  or  **  prods," «, 
to  hold  the  loam.  Tne  lugs  h  are  simijly 
for  the  purpose  of  slinging  the  plate  and  its 
supercumbent  mass  of  bncks  and  loam  in 
the  crane. 

For  the  top  or  cope  of  such  mould,  the 
form  of  plate  A,  Fig.  12,  is  also  used.  If 
the  top  is  perfectly  level,  then  nothing  bnt 
a  thickness  of  loam  is  daubed  over  ^ 
gaggers,  a,  and  swept  level  with  a  board. 
If  the  top  IB  deeply  dished,  then  one  or  tvo 
layers  of  bricks  are  laid  upon  the  gagg^ 
and  loamed  over,  and  struck  to  the  outline 
required,  with  a  board.  To  prevent  the 
bnckwork  from  tumbling  off  when  the  plate 
is  turned  over,  some  of  the  bricks  are  fastened 
to  the  plate  with  wire,  passing  over  the 
bricks  and  through  holes  cast  in  tne  plate. 

Fig.  12  shows  a  portion  of  the  skeleton  ol 
the  cope  of  a  lead  pan.  First,  there  is  the 
plate  A,  studded  with  prods,  a,  upon  wmch 
the  cope  is  built.  B  is  the  striking  bar, 
and  C  the  striking  board.  To  give  support 
to  the  bricks  in  this  case,  there  are  a  number 
of  arched  seemental  castings,  D,  made  m 
open  sand  and  bolted  to  the  plate  in  rsfw 
positions.    Between  these   castings,  bnoK^ 
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E,  mostly  broken,  are  fitted  and  well  bedded 
in  stiff  loam.  Oyer  these  the  final  coat  of 
loam  F  is  struck. 

Fig.  13  shows  a  loam  core.  A  is  the  plate, 
with  lu^s  h,  and  eyes  B  ;  and  C  are  tiie  bricks 
ahown  in  outside  yiew,  and   also  in  plan 
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And  section.    Upon  this  skeleton  the  thick- 
ness of  loazn  D  is  struck. 

Since  the  skeleton  is  entirely  incased  in 
toam,  it  seems  necessary  to  explain  how  this 
tB   accomplished.     Observe,    then,    in    the 
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I^wd  views  at  X  and  Y,  that  the  plate  A 
tt  s^ded  with  prods  on  both  faces,  and  on 
^  edge.  At  the  commencement  of  striking 
I?®  Jjre,  the  plate  A  is  set  upside  down,  and 
«e,thicknea8  of  D'  is  swept  over  it.    When 


dried,  this  is  turned  over,  and  the  thickness 
of  loam  upon  the  opposite  side  daubed  on, 
and  the  first  la^er  of  oricks  bedded  upon  it. 
Then  the  builmng  proceeds  to  the  top. 

In  most  cores  of  this  kind,  three  or  four 
columns  of^  bricks,  made  of  dried  loam, 
would  be  inserted  between  the  common 
bricks.  In  very  small  cores,  all  the  bricks 
would  be  made  of  loam.  This  allows  for 
shrinkage,  without  risk  of  fracture  of  the 
casting  occurring.  Also,  instead  of  courses 
of  one  brick  deep  of  "headers,''  as  shown, 
the  bricks  are  frequently  arranged  drcum- 
ferentially,  one  or  two  deep,  or  in  no  par- 
ticular order,  if  broken  bncks  are  largely 
used.  Into  details  of  these  and  many  other 
matters  I  cannot  enter  in  a  paper  of  this 
kind. 

I  have  said  enough  to  show  that  the  sub- 
ject of  moulders'  skeletons  is  a  very  im- 
portant one,  equally  important  with]  the 
ramming  and  ventmg,  the  securing  and 
pouring  of  laoulds.  If  the  skeletons  are  in- 
sufficient and  weakly,  the  whole  subsequent 
labour  will  be  thrown  away.  If  they  are 
rigid  and  ample,  the  basis  of  a  good  mould 
is  secured.  J.  H. 


DEATH  OF  FBOF.  J.  C.  ADAMS. 

ONE  of  the  most  diatingaiBhed  discoverers  in 
the  whole  history  of  astronomy  died  on 
Jan.  21   at   CSanbridge,    when   the  Lowndean 
profesaor  passed  away  after  a  long  illness.    John 
Coach  Adams,   M.A.,   ScD.,   ljL.D.y  D.C.L., 
F.H.S.,    F.E.A.S.,  was  bom  at  Lidcot,   near 
LaunccHiton,  in  GomwaU,  on  Jone  5,  1819.    He 
waa  educated  first  at  the  village  achool,  and  after- 
wards at  Devonport,  where  he  showed  a  great 
aptitude  for  mathematica  and  aatronomy.    In 
October,  1839,  he  enteied  at  St.  John'a  dollege, 
Cambridge,  and  graduating  in  1843  as  Senior 
Wrangler  and  first  Smith's  prizeman,  he  was 
soon  alter  elected  to  a  Fellowahip,  and  became 
one  of  the  mathematical  tutors  of  feda  college.  It 
seems  that  so  early  as  1841  Adams  had  devoted 
some  attention  to  the  problem  the  aolution  of 
which  will  for  ever  be  aaaodated  with  hia  name. 
Many  years  previoua  Alexia  Bouvard  had  prepared 
tablea  of  the  motion  of  Uianua,  but  aa  time  pro- 
greaaed  irxegulitfitiea  were  found  in  theae,  and 
in  1834  the  Rev.  T.  Huaaey  addreased  a  letter 
to   Airy    in    which    he    declared   in   decided 
terma  that  there  moat  be  another  planet  out- 
aide    Uranua,    a    fact    which    Bouvard   him- 
aelf     (who     died    in     1840)    aeema    to    have 
auspected.     It    appeara    that    aome    remarks 
in  one  of  Airy'a  reporta  first  directed  the  atten- 
tion of  Adama  to  the  problem,  and  he  devoted 
himaelf  to  the  difficult  and  enormoua  labour  of 
aolving  it,  with  what  reault  all  the  world  knowa, 
together  with  the  rather  miaerable  atory  which 
reoounta  how  Adama  forwarded  to  Airy  in  Oct. 
1845  such  proviaional  elementa  as  clearly  give 
him   priority    in   the   diacovery    of   Neptune. 
Airy  aeema  to  have  had  aome  doubt  and  to  have 
applied  to  Adama  for  further  information,  which 
waa,  it  ia  atated,  never  received,  nor  for  aome  un- 
accountable  reaaon   were  Adama'a  reaulta  pub- 
liahed   at   the   time.    Arago  had   in  1845    aet 
Leverrier  to  work  on  the  aame  problem,  and  on 
June  1,   1846,  the  Paria  Academy  of  Sdencea 
received  Leverrier'a  reaulta,  which  were  almoat 
immediately  publiahed,  and  the  planet  waa  optically 
diacovered  by  Dr.  Galle,  of  Berlin,  on  Sept.  23, 
1 846,  al^ough  it  muat  have  been  observed  by  Chal- 
lia,  who  had  been  workixig  with  Adama*e  elementa, 
at  leaat  two  months  before.    A  oontroveray  fol- 
lowed whioh   on  the  part  of  the  French  waa 
earned  on  with  aome  acrimony,  and  even  now  in 
many  of  their  worka  all  mention  of  Adama'a  ahare 
in  the  greateat  diacovery  in  the  whole  field  of 
aatronomy  ia  omitted.    Perhapa,  aa  an  impartial 
judge,  the  worda  of  Prof.  Simon  Kewcomb  may 
be  quoted.     In  hia  "  Popular  Aatronomy  "  he 
writea :  '*  Aa  between  Leverrier  and  Adama,  the 
technical  right  of   priority  in  thia  wonderful 
investigation  lay  with  Leverrier,  although  Adama 
had  preceded    him    by  nearly  a  year,  for  the 
double  reaaon  that  the  latter  did  not  pubUah  hia 
results  before  the  discovery  of  the  planet,  and 
that  it  was  by  the  directions  of  Leverrier  to  Dr. 
GaUe  that  the  actual  discovery  waa  made.    But 
thia  doea  not  diminish  the  credit  due  to  Mr. 
Adams  for  his  boldness  in  attacking,  and  his  skill 
in  Buccesafttlly  solving,  so  noble  a  problem." 


Those  who  have  studied  the  question  with  the 
moat  iotenae  intereat  are  agreed  that  Adama  was 
deprived  of  hia  right  to  the  honour  of  firat  dis* 
coherer  by  the  prooraatination  of  Airy ;  but  that 
fact  doea  not  detract  in  the  leaat  from  the  merits 
of  Leverrier. 

Prof.  Adams  did  other  brilliant  work,  especiaily 
in  the  more  recondite  mathematics,  and  rendered 
at  leaat  two  other  eminent  aervioea  to  aatronomy, 
for  to  him  it  ia  admittedly  due  that  we  have  now 
an  adequate  theory  of  what  ia  known  aa  the 
aecular  variation  of  the  moon'a  motion,  a  phe* 
nomenon  which  the  great  Laplace  succeeded  in 
only  partially  explaining.  It  waa  a  subject  to 
which  Adama*  a  peculiar  mathematical  genius 
waa  preciaely  adapted ;  and  although  hia  theory 
waa  vigoroualy  attacked  at  the  time,  it  mav 
aafely  oe  aaid  that  it  ia  now  univeraally  accepted, 
and  naa  admittedly,  beaidea  explaining  the  lunar 
peculiarity,  thrown  conaiderable  light  on  the 
theory  of  the  tidea.  Still  more  trying,  perhaps, 
waa  the  problem  which  Adama  aet  himaelf  to 
aolve  in  connection  with  the  memorable  shower 
of  ahooting  stara  that  occurred  in  November, 
1866,  and  waa  known  to  recur  about  every  thirty- 
three  yeara.  Thia  particular  awarm  ia  known  as 
the  Leonids,  and  the  problem  was  to  find  their 
orbit.  Prof.  H.  Kewton,  of  Yale,  had  been 
working  at  it,  but  it  remained  for  Prof.  Adama 
to  give  the  predae  aolution,  which  he  did  in  the 
Monthly  mticM  of  the  R.A.S.  for  April,  1867. 

Aa  Mr.  Adama  had  not  taken  Holy  Ordera,  his 
Fellowship  at  St.  John'a  expired  in  1852,  and 
he  waa  elected  to  Pembroke  in  1863.  In  1868 
he  waa  appointed  to  the  Chair  of  Mathematica  in 
St.  Andrew'a  University,  a'poaition  which  he  held 
only  for  a  few  montha,  when  he  wna  appointed 
to  Uie  Chair  in  Cambridge  which  he  filled  during 
the  remainder  of  hia  life.  Prof.  Adama  came  be- 
fore the  pubUo  leaa  even  than  the  late  Aatronomer 
RoyaL  He  '^aa  eminently  quiet  and  unaaauming, 
lo^ed  hia  Univefsity  and  hia  adence,  and  apent 
the  last  33  years  of  hia  life  aa  an  almoat  typical 
college  don.  Soon  after  hia  great  lUacovery, 
aeveral  membera  of  his  college  raiaed  a  fund  with 
which  to  eatebUah  the  Adama  JPiize,  awarded 
every  two  yeara  to  the  author  of  the  beat  eaaay 
on  aome  aubject  of  pure  mathematics,  astronomy, 
or  other  branch  of  natural  philosophy.  In  1866 
the  Royal  Astronomical  Society  awarded  him  its 
gold  medal  for  his  lunar  researches,  an  honour  he 
had  previoualy  received  in  conjunction  with 
Leverrier  in  1848.  In  1884  he  waa  one  of  the 
Britiah  delegatea  to  the  Meridian  Conference  at 
Waahington.  


PRACTICAL    MICBOSCOPT  POK 
STTrDENTS.-XVII. 

By  Fhbdsbxck  Davib,  B.So.,  Asaociato  of  the 
Pharmaceutical  Sodety,  &c. 

THE  glanda  known  aa  the  kidneyaare  situated 
in  the  abdominal  cavity  about  the  upper 
lumbar  vertebras :  they  are  two  in  number,  and  of 
a  characteristic  shape,  termed  renif orm.  To  the 
microscopiBt  they  will  be  found  of  the  greateat 
interest,  the  arrangement  of  the  tubules  and  the 
general  structure  ha  exceeding  in  beauty  most  of 


Section  through  Human  Kidney,  showing— 

1,  Cortical  portion ;  2  and  3,  Pyramids ;  4,  Medul- 
lary portion ;  6,  Galioes ;  6,  Ureter ;  7»  Benal 
artery. 

the  other  glands  of  the  bod}*.  Each  kidney  is 
possessed  of  a  depression  termed  the  hilus ;  this 
will  be  found  upon  the  inner  side.  Here  the 
blood-veaaela  enter,  and  the  tubea  called  the 
ureters  leave  and  carry  away  the  excretion  in  the 
form  of  urine  to  the  bladder.  If  we  cut  a  k'dney 
down  the  centre  longitudinally  we  shall  6beerve 
the   pelvis,  a  kind  of  cavity  produced  by  the 
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axtttiuioB  of  tha  oreter ;  thii  aguM  extondj  itMlf 
into  a  DmBbor  of  bnnchM  wiled  tha  cttlioM ; 
tkMS  MB  tvd*a  in  number,  tnd  ara  Donneotsd 
witL  ttilt  fmthar  extenmona  termed  yymaiit. 
Xhe  pjruiudi  go  to  form  the  portion  called 
tike  medulla  of  the  kidnej.  Tha  itodent  will 
otaerra,  thsnfore,  tbe  kidney  i*  divided  into 
two  portions  —  an  cater  called  the  cortical, 
and  tM.  iansr  tanned  the  medolla.  Ths  apex 
ol  «aah  pynmid  ii  the  recipient  of  a  laig^ 
nnroherot  little  tnbea,  the  endi  of  tha  "  tnbi^i 
uiimteii,"  and  theas  eztending  themielTea  to  the 
ooitiMl-portion  end  in  little  bodiea  called  the 
"  M»lpiglii»ii    capaulei."    TheM,    then,  would 


it  ia  aa  brilliant  in  oolonr  and  at  beantifnl  an 
object  aa  at  the  time  of  moantinf[. 

The  examination  of  the  kidneyi  bringa  na  to 
the  cooaideration  microscopically  of  ths  methoda 
and  appearancea  occurring  in  the  reproductiTe 
organa.  We  «aw  in  the  prenoua  chaptera  that 
aeveral  methods  eiiit  for  the  reproduction  of 
■paciea.  In  the  cbm  of  Torula  we  found  the 
piooeaa  known  as  gemmation  or  budding  chiefl; 
apparent,  whjlrt  in  the  Fern  ws  had  the  pro- 
ceaa  known  aa  "  alternation  of  geneiaUon"  ;  but 
~  I  mj^mala  WO   thall   obseTTe   the  process  of 

aexual  generation  '* — Uiat  ia,  ths  aperm-cell  ^of 
the  male  feoondataa  the  germ-c«U  or  OTsm  of 
the  female;  it  iathiaprooeaaanditemionwoopical 
changes  which  it  boooinea  our  dntj  to  atady. 
The  apermatic  fluid  of  Um  mala  oonnsts  ot  an 
albuminoid  plaima,  in  which  eziat  ■■  immenae 
nnmbar  of  Uttle  tadpole-like  bodiea  termed 
Theae  bodiea  an  in  adolta  Terj 


BootiOB  thnnigh  a  Halplghian  Capsola  of  Kidney, 

ihomag— 
1,  Ranal  Tsin ;  2,  Banal  aiterj ;   3,  Olotnaralns ; 

4,  Bpitheliam  of  glomeniliia ;   6,  E^thshum  ol 

aapsnle;  S,  Tnbnle. 


itwere^ 
,  and  forms  the  male  pronocleua. 
MictDSCopic^T,  we  obserre  the  protopU^ 
_nnge«  itself  in  a  radiating  iteUate  manas 
around  the  spem-cell.  Erentualljr  the  femals 
pronucleus,  coming  in  contact  with  Che  miit 
pronacleus.  the  one  merges  itself  into  the  othtr, 
and  the  impregnation  ie  complete.  We  Imti 
the  matter  here,  at  this  portion  is  of  importaaos 


IS  ol  branches  from  the 

,  .     9  is  aerred  with  arterial 

blood  by  a  branch  of  the  renal  artery,  which,  in 
its  tnra,  again  diTidea,  and  forms  the  sO'tallBd 
alomemlal.  This,  again,  splits  up  into  captl- 
biisa,i>hich  eventually  collect  themtelTea  into  the 
rtoal  Tein,  and  leave  upon  the  aame  aide  of  the 
Malpighian  capsule  as  the  artory  enters — that  is, 
ipposito  to  the  side  where  the  urine-tube  enters. 
It  will  be  nndantood,  therefore,  the  blood 
Iwving  the  kidney  by  tbe  renal  veins  must  be 
conndenbly  porer  tlun  the  blood  entering  by 
tbe  artoriea,  becanae,  having  undergone  a  kind 
at  fllbatioa  io  the  capaulea  with  the  conaequent 
•epaivtioD  ol  the  nrine  from  the  blood  as  it 
pMsea  through  the  captolee,  it  is  apparent  it 
moat  be  more  free  from  nitrogenous  matter. 

Flom  this  description  the  student  will  arrive 
at  the  oonclouon  that  tha  urine  is  separated 
from  tha  blood  chiefly  in  the  Malpighian 
<»piulet  and  the  tubules  of  the  kidneva.  It 
wul  also  be  observed  the  blood  carried  away 
in  the  renal  vein  must  be  the  purest  ii 
whole  body-^tuch  is,  indeed,  generally 
aijered  a  fact.  After  the  separation  of  the  nrine 
from  the  blood,  it  ia  carried  into  the  pelvis,  and 
frtutt  thence  into  tha  ucatets,  whence  it  flowa 
conitantly  but  slowlv  into  the  bladder.  It  will 
be  iMn  the  whole  of  the  capiulea  and  tubnli 
covervd  with  eliithelial  cells.  Jt  is  also  considered 
by  some  authorities  that  the  glomeruli  are  lined 
in  a  like  manner ;  but  this  would  appear 
open  to  doubt. 

For  pnrposea  ot  examination,  ths  atadent 
ahould  obtain  a  freth  kidney  from  a  sheep,  and 
having  thoroughly  cleansed  it  by  oan^nlly 
removing  parti  uee  of  adhering  fat,  and  waihing 
in  oold  water,  cut  thin  sections,  and  *""<°"  the 
cubslance  by  immersion  in  bichromate  of  potash 
aolntion  tor  the  space  ot  about  14  day*,  remove, 
wash  in  cold  water,  stain  by  placing  in  Baale'a 
aolntion  for  about  '65  hourt,  wash  iu  spirit, 
mount  in  glycerine,  and  finish  in  tbe  usual  man- 
ner.    A  aection  treated  in  this  manner  forms  an 


Ovum  ooalsInEng  Hale  asd  Famala  FnoiuliL 
t,  Female  pronuoleni;   2,  Hale  pn 


aoUve— thatiatosay,  theiimotilityiagreat.  The 
vitality  of  the  apeimatozoa  must  not,  however, 
be  confounded  with  its  motility— vitaUty  being 
ooatidered  to  infer  the  power  ol  fecundating  the 
ovum,  whilst  motility  refers  to  the  activity  only. 
It  would  appear  that  the  seminal  Bnid  it  produced 
only  at  the  time  of  eroiaaion.  This  theorv  it 
tubstantiated  by  the  fact  that  it  is  aot  found  in 
the  fluid  contained  in  the  veaiculie-eemin  ales,  nor 
other  fluids  whiA  are  ejected  with  it.  The 
spermatOEOa  themselves  are  developed  in  the 
tubuli  semioiferi.  If  exposed  to  an  electric 
current  they  are  rendered  rigid,  death  at  once 
taking  place.     If  exposed  to  cold  the  motility  is 

[reatly  impaired ;  whilst  if  coaled  to  about  50  C. 
ieath  immediately  results.  The  motion  of  each 
epermatoEoon  is  eseentially  spiral.  This  ia  all 
that  need  be  said  conoemiog  the  male  organ  of 
generation  microscopically.  J(  the  student 
»  a  detailed  account  of  the  physiology, 
_.  J  Tetemd  to  works  treating  especi- 
ally upon  this  subject.  With  re^fard  to 
the     female     element,     it     is     lufficieat     tc 

state  the  ovum  it  set  free  by  the  Qraafian  follicle 


ttinllalK  radiating  pmtoplaam  around  IL 

„  the  micTOfoopiat,  the  after-reanlta  being  nm 
auitad  to  the  student  of  phvaiatogy.  Tha  die- 
grama  give  a  good  idea  of  the  changea  as  fsr  tt 
we  have  described  this  phenomenon. 

In  proceeding  to  termiaato  these  articles  npoa 
human  physiology,  we  must  not  omit  ths  si- 
amination  of  the  lunga ;  the  mom  so  becaoM 
respiration  is  the  meaas  whereby  the  blood 
becomes  arterialised  in  the  lungs,  due  to  tha 
forcing  or  pumping  action  of  the  heart  Ta 
uadetttand  rightly  the  effect  of  the  blood 
coming  in  contact  vrith  the  oxygen  contained  ia 
the  lungs,  we  'mnet  trace  the  whole  proota 
known  as  the  "syatemic  circulation."  We  nut 
underataad  the  blood  dost  not  flow  in  one  dino- 
tion  at  one  time,  and  in  another  diredica  *t 
another,  but  has  a  deflnito  course  to  pursuer  sad 
cannot,  without  upsetting  the  whole  anaags- 
ments  of  tbe  body,  deviate  from  that  count' 
Assuming,  then,  we  fallow  the  arteriil 
blood  from  the  left  ventricle  of  tbe  heart, 
we  find  it  pumped  by  tbe  muscnlsr  con- 
tractions into  the  aorta,  from  thence  into  tlw 
eystemio  arteries,  and  from  these  into  tha 
■yttemic  capillaries.  Here  it  becomes  vennn 
' '  od — that  is,  deprived  of  the  greater  poitionof 
oxygen  by  the  tarrounding  tiaaupi.  Fnm 
hence  it  passes  into  the  veins,  and  tbeee  in  their 
pouring  the  contained  blood  into  the  voue 
I,  which  empty  themselves  into  the  ri^ 
auricle,  this  completing  the  greater  circulsliai. 
From  the  right  auricle  Che  blood  passes  into  tht 
rifht  ventride,  and  then  commences  the  i^^"^' 
lation  known  as  the  "  lesser  "  or  "  pulmonsij 
circulation,  and  it  it  this  lesser  circulation  «b)<i 
ia  of  interest  to  ths  microacopist.  aa  the  whcl* 
of  it  ia  in  connection  with  the  hmfs.  The  ri|lt 
ventricle  then  force*  its  contents  into  the  m- 
monary  artery,  tha  branchea  of  which  enter  the 


distinct    object    ie    deaired,     let    the   atndent 
fluids    of  various    nilouta    respectively 


inject    fluii 

into  the  renal  artory,  renal  veL.,  .. . 
By  this  means  each  point  vrill  be  the  more 
apparent.  It  may  be  well  to  mention  the  injected 
■tuning  fiuid  should  be  allowed  to  remain  in  the 
-vessels  for  some  litUe  time  [about  twelve  hours). 
This  may  be  accomplished  by  injecting  the 
vessels  qnito  full  and  keeping  the  fluid  in  by  a 
ligature  ot  fine  ailk  tied  at  the  point  of  injection. 
After  this  ttextment.  wash  in  spirit  and  mount  in 
glyceriue,  us  Iwlure  deBcribed.  I  may  add  I  have 
in  my  possnssiaa  a  slide  treated  in  this  manner, 
mounted  by  myeelf  flfteen  years  ago,  and  to-day 


andFon 

at  the  time  of  menstruation.  At  thii  period  the 
whole  of  the  generative  organs  are  in  a  atato  of 
congestion  :  the  mucous  membrane  ot  the  utemt 
"thicker  and  sporgy.  and  forms  tbe  eo-called 
deddoa  meottrualit."  This  deciduadiiiEra  from 
that  ol  the  impregnated  uteroi  by  the  shape  ot 
the  epithelial  celle.  One  of  our  leading  gjaa- 
oologiste  is  ol  opinion  that  the  period  of  men- 
struation is  really  a  process  ol  lat^  degeneration, 
the  portions  removed  being  replaced  by  growths 
from  beneath.  After  the  freeing  of  the  ovum, 
and  prior  to  fecundation  by  the  spermatozoa,  a 
process  ol  matuntion  occurs.  Thit  conaitts  in  a 
kind  of  celldivision  similar  to  that  obeerved  in 
the  vegetable  kingdom,  with  tbe  eventual  pro- 
duction ol  the  temale  pronucleus.  The  actual 
■  the 
.ted 
the 


process   ol   fecundation  merely  consists 
spermatozoon   coalescing    with    the    mdt 
ovum.     Tbe  ovum  being  prepared  to  rece. 
■permatoeoon  at  a  deflnito  point  known  by 
excrescency,   the   spennatoioon  ferrets  its  wa; 
through  tbe  extonuu  covering  of  the  ovum,  and 


1,  Large  artery ;  2,  Branches. 

capillaries  of  the  lungs.     It  ia  here,   1>"«^    I 
the  blood  becomes  arterialised.  owing  to  the  w* 
ot  coming  in  contact  with  the  inipired  sir  » 
the  lungs.     Tbe  blood  is  then  recaved  inW  IM    i 
pulmonary    veins,    and    poured   into   Iho  w 
auricle,  and  from  thence  throuuh  the  Hcmpi?  "    | 
mitral  valves  ot  the  heart  inw  the  left  ""t^rii   ' 
tbiscompletingthelessereirculation.  IltbenH""   i 
anew,    upon    the  graater  circulation  P"V"S 
deacribed,   the   same  proctta    being  »S^  "^ 


IM 
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again  repeated.  If  the  student  desires  to  examine 
the  heart  physiologically  and  anatomically,  he  is 
referred  to  works  treating  especially  on  that 
organ.^  We  find  the  longs  situated  in  the 
tkoracio  cayity ; — indeed,  the  only  organs  in  this 
cavity  are  the  longs  and  the  heart.  At  the  back 
of  the  mouth,  jost  at  the  back  of  the  tongoe,  we 
have  an  opening  called  the  **  glottis,"  which  is 
protected  by  a  little  lid  termed  the  epiglottis. 
Within  this  glottis  we  have  the  larynx,  or  roioe- 
box,  and  immediatelT  below  this  we  have  the 
tnuiihfia.  This  branches  into  two  divisiens,  one 
of  which  serres  either  lung.  Each  division  is 
termed  a  bronchial  tobe,  or  bronchus ;  this  divides 
again  and  a^in,  until  the  little  tubes  are  not 
more  than  i^m.  in  diameter,  and  these  terminate 
in  air  Tencles.  Such,  then,  is  the  structure  of 
the  lungs,  and  the  student  will  understand  how 
the  blood  parts  with  its  carbonic-acid  gas,  and 
becomes  arterialised  by  the  inspired  air.  If  the 
blood  does  not  beoome  arterialised,  owing  to  in- 
sufficiency of  oxygen  in  the  inspiied  air,  a  state 
of  asphyxia  is  the  result. 

The  whole  of  the  trachea  and  large  bronchi 
tie  lined  with  ciliated  epithelium;  but  the 
smaller  canals  aro  not  so  lined.  The  micro- 
scopiBt  should  obtain  the  whole  of  a  sheep's 
lung,  with  the  trachea  attached,  and,  having 
examined  its  parts,  let  the  substance  be  hardened 
in  spirit  or  bichromate  solution.  This  will 
require  a  spaoe  of  about  three  weeks.  Then 
cut  a  thin  section,  stain  in  carmine  solution,  and 
mount  in  Canada  balsam.  The  student  of  micro- 
scopy in  relation  to  human  physiology  will  now 
have  arrived  at  a  fair  knowledge  of  the  subject ; 
but  I  would  not  advise  him  to  rest  hero,  but 
carry  his  researches  still  farther,  and  enj'oy  the 
pIsMures  which  knowledge  combined  with  the 
utmost  care  can  only  impart,  using  this  know- 
ledge not  only  for  the  benefit  of  mankind,  but 
lor  the  glory  of  the  Creator. 


Ooonltatioxui  of  (and  Kear  Approaohea  to)  Fixed  Stars  by  the  Xooau 


A8TR0V0MICAL    NOTES   FOR 
FXBEUAKT,    1892. 

The  Sun. 


"8 

1 

At  Ghneenwich  Mean  Noon. 

Bight 
Ascen- 
sion. 

Declina- 
'   tion 
South. 

Sidereal 
Time. 

1 
$ 

11 

U 
21 
2ft 

h.  m.     8. 

0  13  46-14 ,» 
0  14  16-74  „ 
0  14  26-78  „ 
0  14  17-44  „ 
0  13  50-50  „ 
0  13     7-83,, 

h.  m.  s. 

20  58  26 

21  18  40 
21  38  32 

21  58     6 

22  17  22 
22  36  22 

9         »           U 

17     9  55 
15  41  11 
14    5  47 
12  24  36 
10  38  26 
8  48     8 

h.  m.    s. 

20  44  4014 

21  4  22-92 
21  24    5-70 

21  43  48-48 

22  3  31-25 
22  23  14-02 

The  method  of  finding  the  Sidereal  time  at 
Mean  Noom  at  any  other  station  will  be  found 
on  page  406. 

Spots,  faculas,  and  other  indications  of  solar 
disturbance  are  both  fine  and  frequent. 

Towards  the  end  of  the  month  the  Zodiacal 
Light  may  be  caught  in  the  West  after  sunset. 

The  tfoon 

enters  her  First  Quarter  at  9h.  39m.  a.m.  on 
the  5th,  and  is  Full  at  7h.  38m.  in  the  evening 
of  the  12th.  She  will  enter  her  Last  Quarter 
U-7m.  after  midnight  of  the  20th,  and  be  New 
tt  3h.  47  •3m.  a.m.  on  the  28th. 


Day  of 

Month. 

Moon's  Age 
at  Noon. 

Souths. 

Days. 

h. 

m. 

1 

2-8 

2 

52-2  p.m. 

6 

7-8 

7 

6-9    „ 

U 

12-8 

11 

42-7    „ 

16 

17-8 

2 

36-9  a.m. 

21 

22-8 

6 

8-1    „ 

26 

27-8 

10 

48-5    „ 

The  Moon  will  be  in  conjunction  with  Jupiter 
Jt9a.m.  on  the  1st  (Jupiter  3*  43'  N.)  ;  with 
«roni  at  4h.  p.m.  on  the  16th  (Saturn  1'  41'  S.)  ; 
^  Mars  at  7h.  a.m.  on  the  22nd  (Mars 
~  M'  N.) ;  with  Meroury  at  3h,  p,m.  on  the  27th 


1 

2 
3 
6 
6 
6 
8 

10 
16 
17. 
18 
24 


1 

Star's  Kane. 

J^ 

Disappear- 
ance. 

1 

h. 

m. 

B.  A.  0.  8274 

6 

6 

58  p.m. 

16-Ceti 

H 

3 

49    „ 

H  Pisdum 

5 

3 

69    „ 

«:»  Tauri 

4 

10 

19    „ 

««  Tauri 

6 

tio 

38     „ 

u»  Tauri 

4 

11 

3     „ 

118  Tauri 

6 

12 

46  a  m. 

X  Cancri 

6 

10 

45  p.m. 

46  Virginis 

6 

t9 

12    „ 

B  Virginis 

H 

t5 

9  a.m. 

B.  A.  0.  4691 

6 

tl2 

25    „ 

T  Sagittarii 

3i 

:5 

17    „ 

Moon's 

II 

Limb. 

-S,^ 

ft)  . 

1^^ 

1^ 

Dark 

32 

• 

4 

Dark 

56 

54 

Dark 

22 

29 

Dark 

136 

97 

S-  by  E. 

168 

128 

Dark 

12 

331 

Dark 

101 

67 

Dark 

72 

74 

Bright 

SWbyS 

66 

94 

216 

196 

SWbyS 

213 

243 

Bright 

130 

160 

Beappear- 

Moon^B 

1  from 
'oint 

anoe. 

4^ 

h.  m. 

• 

6  56  p.m. 

Bright 

263 

4  59   „ 

Bright 

233 

4  59  „ 

Bright 

268 

10  65    „ 

Bright 

201 

1130   „ 

Bright 

326 

1  46  a.m. 

Bright 

267 

11  60  p.m. 

Bright 

322 

9    39  „ 

Dark 

2 

6  13  a.m. 

Dark 

236 

229 
219 
262 
160 

283 

214 

803 

40 


269 


t  Near  approaches.     %  Moon  has  not  vet  risen.    An  illustrated  description  of  the  above  table  w 

be  found  en  pp.  406  and  407. 


(Mercury  3**  3'  N.) ;  and  once  moro  with  Jupiter 
at  5  a.m.  on  the  29th  (Jupiter  3'  19'  N.) 

When  our  notes  commence  the  Moon  is  ^sing 
out  of  Aquarius  into  Pisces,  through  which  ^e 
travels  until  7h.  a.m.  on  the  2nd,  when  she 
enters  an  outlier  of  Cetus.  She  romains  in 
Cetus  until  Ih.  a.m.  on  the  3rd,  when  she  ro- 
enters  Piscee,  only,  however,  to  plunge  into 
another  ouUying  portion  of  Cetus  at  4h.  a.m.  on 
the  4th.  When  she  finally  emerges  from  this 
part  of  Cetus  five  hours  later  she  comes  out  in 
Aries.  She  continues  in  Aries  until  8h.  p.m.  on 
the  5th,  when  she  leaves  it  for  Taurus,  quitting 
Taurus  in  turn  for  Gemini  at  2h.  p.m.  on  the  8th. 
Her  journey  through  Gemini  terminates  at  Ih. 
p.m.  on  the  10th,  and  then  she  enters  Cancer. 
She  passes  from  Cancer  into  Leo  at  3h.  a.in.  on 
the  12th,  and  is  travelling  over  Leo  until  2h.  a.m. 
on  the  15th,  at  which  hour  she  leaves  it  for 
Virgo,  in  which  great  constellation  she  romains 
untu  7h.  30m.  p.m.  on  the  18th,  when  she  enters 
Libra.  Crossing  Libra,  she  arrives  at  8h.  30m. 
p.m.  on  the  6th  at  the  western  edge  of  the  base 
of  the  northern  spike  of  Scorpio.  She  traverses 
this  in  twelve  hours  and  a  half,  and  at  nine 
o'clock  on  the  next  morning  (that  of  the  2lBt) 
comes  out  in  Ophiuchus,  a  constellation  which  at 
8h.  p.m.  on  the  22nd  she  leaves  for  Sagittarius. 
At  lOh.  a.in.  on  the  26th  she  quits  S^ttarius 
for  Capricomus,  as  she  does  Capricomus  in  turn 
for  Aquarius  at  2h.  30m.  a.m.  on  the  27th.  Her 
passage  through  Aquarius  terminates  at  Ih.  a.m. 
on  the  29  th,  when  she  enters  Pisces.  She  is 
obviously  in  Pisces  at  midnight  on  that  day. 

MeroTuy 

is  a  morning  star  throughout  February,  and  is 
but  poorly  placed  for  the  observer.  For  although 
his  SoHth  Declination  diminishes  as  the  month 
advances,  towards  the  end  of  it  he  will  be  getting 
very  near  the  Sun.  Furthermoro,  his  angular 
diameter  shrinks  from  6*6"  on  the  let  to  4-8"  at 
the  end  of  the  month,  and  he  becomes  very 
nearly  ciroular. 


Day  of 
Month. 

Bight 

Declination 

Souths. 

Ascension. 

South. 

h.    m. 

O                 t 

h.    m. 

1 

19  29-2 

22     25-8 

10    44.7  a.m. 

6 

19  69-9 

21     44-8 

10    55-7    „ 

11 

20  31-8 

20     31-4 

11       7-8    „ 

16 

21     4-4 

18     44-6 

11     20-7    „ 

21 

21  37  6 

16     23-4 

11     34-2    „ 

26 

22  11-4 

13    27-8 

11     48-2    „ 

Starting  thus  from  Sagittarius,  Mercury  crosses 
the  whole  width  of  Capricomus,  and  terminates 
his  journey  in  Aquarius.  His  path  is  quite 
destitute  of  conspicuous  stars. 

Venua 

is  an  evening  star  during  the  entiro  month,  and 
is  becoming  a  very  conspicuous  object  after  sun- 
set, as  it  is  nearly  8  o'clock  beforo  she  sets  at  the 
beginning  of  February,  and  not  until  between 
9h.  and  lOh.  p.m.  at  the  end  of  it.  She  is  very 
perceptibly  gibbous  in  the  telescope  now.    Her 


angular  diameter  increases  from  12*6"  on  the  1st 
to  14-3"  by  the  29th. 


Day  of 
Month. 

Bight 
Asoeasien. 

Dedination 

Soutba. 

1 
6 
11 
16 
21 
26 

h.      ML 

23      60 

23    28-3 

23    50-4 

0     12*3 

0    34*0 

0    55-8 

• 
7 
4 
2 
0 
3 
5 

10-9  S. 
37*6  „ 
1-4  „ 
36-2  N. 
13-6  „ 

h.    m. 
2    20-9  p.m. 
2    23*6    „ 
2    26-9    „ 
2    281     „ 
2    301     „ 
2    321     „ 

Beginning  in  Aquarius,  the  major  portion  of 
the  ^th  indicated  by  the  above  ephemeris  is 
described  in  Pisces.  It  lies  in  a  barren  region 
of  the  sky.  At  lOh.  a.m.  on  February  6th, 
Venus  will  be  in  conjunction  with  Jupiter,  and 
only  r  South  of  him.  Most  unfortunately  this 
interesting  phenomenon  will  happen  in  bright 
dayUght. 

Mara 

souths  and  sets  in  daylight,  subtends  an  angle 
which  only  reaches  7*7"  on  the  last  day  of  the 
month,  and  has  great  and  increasing  South 
Declination ;  so  that,  to  all  intents  and  purposes, 
he  is  invisible. 

Jupiter, 

too,  is  now  much  too  near  the  west  at  dusk  to  be 
fairly  seen,  so  that  we  shall  not  resume  our  ephe- 
meris of  him  until  late  in  the  summer,  while 

TJranuB 

will  not  come  into  view  for  the  observer's  purpose 
until  the  spring. 

Saturn 

rises  about  9  o'clock  at  night  on  the  1st,  and  some 
two  hours  sooner  at  the  end  of  the  month.  His 
equatorial  diameter  subtends  an  angle  of  18-66"  on 
the  1st,  and  this  increases  imperceptibly  to 
19  09"  by  the  29th.  The  major  axis  of  his  ring 
measures  42*74",  and  the  minor  axis  2-63  on  the 
1st  of  February ;  while  on  the  29th,  the  measures 
of  the  major  and  minor  axes  aro  44*02"  and 
1-97"  respectively.  The  planet  continues  to 
present  a  romarkable  and  interesting  spectacle  in 
the  telescope. 


Day  of 
month. 

Bight 

Declination 

Ascenfdon. 

North. 

«     Souths. 

h.  m« 

•               # 

h.     m. 

1 

12    2-7 

2    18-4 

3    19*6  a.m. 

6 

12    1*9 

2    24*6 

2    69*1     „ 

11 

12     1-0 

2    31-7 

2    38-5    „ 

16 

12    00 

2    39*5 

2     17*8    „ 

21 

11  68-9 

2    47*8 

1     570    „ 

26 

11  67*7 

2    56*7 

1     361     „ 

The  short  rotrograde  arc  thus  indicated  is 
described  above  a  line  joining  fi  and  ^  Virginia, 
Saturn  being  as  it  wero  at  the  obtuse  angle  of  a 
very  obtuse-angled  triangle  which  he  forms  with 
the  stars  in  question. 
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Approxijxiate  Times  of  the  Greatest  Sastem  Elonffatlons  of  Saturn's  Five  Inner 

Satellites,  visible  at  Qreenwich.. 

^^ 

&g 

Satellite. 

xu 

§•§ 

Satellite. 

u. 

9*      O 

Satellite. 

H. 

QS 

;3a 

13 

1 

QS 

1 

Dione 

10-5  p.m. 

Mimas 

12*2  a.m. 

:     25 

Rhea 

12*4  a.m. 

2 

Enceladus 

r3a.m.       ' 

13 

Enceladus 

12-4     „ 

26 

Mimas 

4-8    „ 

6 

Enceladiu 

4-0    „ 

13 

Mimas 

10-8  p.m. 

27 

Mimas 

3-5     „ 

6 

Rhea 

IT) -9  p.m. 

14 

Tethys 

1*2  a.m.        28  '  Mimas 

2*1     „ 

9 

Mimas 

5*6  a.m. 

15 

Tethys 

lO'o  p.m.     !  28  '  Enceladus 

2-1     „ 

10 

Dione 

3-5     „          ;  15 

Rhea 

11-7     „ 

29  ;  Mimas 

12*8     „ 

10 

Mimas 

4-2    „ 

17 

Enceladus 

3-0  a.m. 

29 

Tethys 

3-6     „ 

11 

Mimas 

2*9    „ 

20 

Enceladus 

6*6    „ 

29 

Mimas 

11*4  p.m. 

12 

Mimas 

1*6     „ 

21 

Dione 

2*2     „ 

12 

Tethys 

3*9    „ 

23 

Enceladus 

11*4  p.m. 

A  description  of  the  above  table  appears  on  p.  407. 

No  Eastern  elon^tion  of  Titan  is  visible  during  February.  Hyperion  will  attain  its  greatest 
elongation  East  of  its  primary  at  11 -Ih.  p.m.  on  the  23rd:  but  it  is  hopelessly  beyond  the  nowcr 
of  any  but  very  large  telescopes.  At  12*4h.  a.m.  on  the  9th  Titan's  shadow  will  be  projected  on 
Saturn's  disc,  as  it  will  be  again  at  11 '5h.  p.m.  on  the  24th.  An  Eclipse  of  Titan  will  happen  at 
4*4h.  a.m.  on  the  17th. 


Keptone 

continues  to  be  visible  during  the  working  hours 
of  the  ordinary  amateur's  night,  and  as  his 
North  Declination  is  still  very  considerable,  is 
favourably  situated  for  the  observer.  He  is  in 
so-called  *'  quadrature  "  with  the  Sun  at  9h.  a.m. 
on  the  15th— i.e.,  is  90"  from  him. 


Day  of 
Month. 

Right 
Ascension. 

Declination 
North. 

Souths. 

1 
6 
11 
16 
21 
26 

h.     m. 
4     18*9 
4     18*8 
4     18-7 
4     18-7 
4     18*7 
4     18*8 

19    47-8 
19     47*8 
19    47-9 
19    48*1 
19.    48-5 
19     49-1 

h.    m. 
7    33-9  p.m. 
7     13-2     „ 
6    53-4     „ 
6     33-8     „ 
6     14-1     „ 
5     54  6     „ 

So  that  Neptune  will  remain  sensibly  stationary 
a  little  to  the  north-west  of  e  Tauri. 

HinlTna  of  the  Variable  Star  Alffol 

will  occur  on  the  2nd  at  5h.  41m.  p.m. ;  on  the 
14th  at  4h.  57m.  a.m. ;  on  the  17th  at  Ih.  46m. 
a.m. ;  on  the  19th  at  lOh.  35m.  p.m. ;  and  on  the 
22nd  at  7h.  23m.  p.m.,  as  well  as  on  other  occa- 
nons  when  daylignt  will  render  the  phenomenon 
invisible. 

Shootingr  Stars 

azo  neither  numerous  nor  striking  in  February. 
The  1st,  the  15th,  and  the  20Ui  are  supposed  to 
be  dates  on  which  the  watcher  will  be  most  likely 
to  be  rewarded. 


Oreenwioh  Uean  Time  of  Southing  of 
Thirteen  of  the  Principal  Fixed  Stars  on 
the  Niffht  of  February  1st,  1892. 

Star.  Souths. 

h.  m.     s. 

a  Geti  ^ 6  10  56*44  p.m. 

a,  X  ersei  •  •         ■  •         « 

Aldebaran        , 

Oapella 

Bigel     . . 

a  lieporis  • .         .  •         . 

a  Orionia  . .         . . 

Sinus     . .         • .         •  •         . 

Castor 10 


6  30  51-70 
47*07 


7  43 

8  20 
8  23 

8  41 
0     3 

9  54 


41 
10  47 


40-22 
18-35 
52-69 
10-54 
6-20 
17-99 
13*16 
1606  „ 
56*30  a.m. 


ft 

tt 
tt 
If 


Prooyon  10  47 

Pollux 10  52 

a  Cancri  ^12     5 

o  Hydra)  ♦12  35  33-34  „ 

*  Early  morning  of  the  2nd. 

The  method  of  ascertaining  the  Greenwich 
Mean  Time  of  Southing  of  either  of  the  stars  in 
the  above  list  for  any  other  night  in  February, 
as  also  that  of  determining  the  Local  Instant  of 
its  Transit  at  any  other  station,  will  be  found  on 
p.  408. 


NOTES  OH  DRILLING  MACHINES. 

THE  following  hints,  extracted  from  a  treatise  on 
the  ooDstmction  and  use  of  drilling  machines, 
iBSUed  by  the  Brown  and  SharjM  Co.,  of  Rhode 
Island,  U.S.A.,  may  be  useful  to  many:— ''The 
chsiige  geazB  having  been  selected,  the  next  step  in 
outting  spinJs  ii  to  determine  the  position  at  which 


the  spiral  must  be  placed  to  being  the  spiral  in  line 
with  the  cutter  as  the  work  is  beiog  miUed,  for,  if 
the  spiral  is  not  in  line  with  the  cutter  the  groove 
will  not  be  cut  to  the  shape  of  the  cutter.  The 
correct  position  of  the  spiral  oed  is  indicated  by  the 
angle  shown  at  A,  Fig.  1,  and  this  angle,  as  may 
be  noted  from  that  fiffure,  as  the  same  number  of 
degrees  as  the  aogle  B,  which  is  termed  the  angle 
of  the  spiral,  and  is  formed  by  the  intersection  of 
the  spiral  and  a  Uae  parallel  with  the  axis  of  the 
pieoe  being  milled.    The  reason  the  angles  A  and  B 


piece  in  inches,  and  the  hypothenuse  repgoicnts  the 
line  of  the  spiral.  The  angle  between  the  Iis« 
representing  tae  line  of  the  spiral  and  theletdof 
the  spiral  is  the  angle  of  the  spiral.  This  angle  csa 
be  transferred  from  the  drawing  to  the  work  by  a 
bevel  protractor,  or  even  by  cuttmg  a  paper  templet 
and  wmding  it  about  the  work,  as  shown  in  Fig.  1 
The  machine  ia  then  set  so  that  the  spiral  or  groove 
as  it  touches  the  cutter  wiU  be  in  line  with  tke 
cutter.  Or  the  angle  may  be  measured  and  (ht 
spiral  bed  set  to  a  corresponding  number  of  degnei 
by  the  graduations  on  the  clamp  bed.  The  nahuil 
tangent  of  the  angle  of  the  spiral  ii  the  quotient  of 
the  droumference  of  the  piece  divided  by  the  lead 
of  the  spiral.  Accordinsly,  the  second  method  of 
obtaining  the  angle  of  Oie  spiral  U  to  divide  ths 
circumference  of  the  piece  by  the  lead  and  nota 
the  number  of  deirrees  opposite  the  figures  thst 
correspond  with  uie  quotient  in  the  taUos  of 
natural  tangents.  The  angle  having  been  thai 
obtained,  the  spiral  bed  is  set  by  the  gxaduatiOBi 
on  the  damp  bed. 


THE   ANALYSIS  OF   PEPTONES. 

THE  oompounds  obtained  in  the  digestion  of 
meat  by  add  pepsin,  although  similar  in  com- 
position, are  by  no  means  identical  in  diemiesl 
properties  or  nutritive  value.  Any  analytiosl 
meuod,  therefore,  which  gives  a  tolerably  aeeurate 
account  of  the  composition  of  commeroial  pepftans 
preparations  must  prove  one  of  tmportanoe  sad 
value  to  the  practitioner,  seeing  that  peptones  sis 
largely  employed  as  nutrients  in  cases  of  enfeebled 
digestion  and  in  wasting  diseases.  At  the  Isflt 
meeting  of  the  Sodety  of  Public  Analysts  held  it 
Burlington  House,  Messrs.  C.  W.  Heaton  and  8.  A. 
Yasey,  of  Charing  Cross  Hospital,  contributed  sv 
interesting  paper  on  this  subject.  These  chemiiti 
have  devoted  their  attention  to  the  methods  wkicb 


Fig    h 


are  alike  is  that  their  corresponding  aides  are  per- 
pendicular to  each  other.  The  size^of  the  anele  of 
the  spiral  depends  upon  the  lead  of  the  spiral  and 
the  diameter  of  the  piece  to  be  milled.  The  greater 
the  lead  of  a  spiral  of  any  given  diameter,  the 
smaller  the  angle,  and  the  greater  the  diameter  of 
any  spiral  the  greater  the  spiral  angle.  The  angle 
may  be  ascertained  in  two  wavs,  graphically,  or 
more  conveniently,  by  a  simple  cslculation  and 
reference  to  the  prepared  tables.  In  determin- 
ing it  graphicallv,  a  nsht-angle  triangle  is  drawn 
to  scale.  One  of  the  ndes  which  forms  the  right 
angle  represents  the  lead  of  the  spiral  in  inches; 
the  other  side  represents  the  droumference  of  the 


have  from  time  to  time  been'  proposed,  and  whSs 
they  recognise  in  Denaeyer's  method  the  best  tbst 
has  been  devised,  and  one  by  which  they  have  ben 
mainly  guided ,  yet  they  are  led  to  think  from  tbar 
own  experimental  observations  that  the  prooesi  <» 
which  the  following  is  an  outline  is  simpler  tod 
more  satisfactory.  A  convenient  quantity  of  uQud 
peptone  is  gradually  dropped  into  strong  alooeu* 
The  predpitate,  consisting  of  albumens,  ^»^ 


(ooagulable),  albumose,  and  peptone,  is  dned  sad 
wdghed.  The  filtrate,  containing  meat  bsM 
creatine,  &o.,  and  unooagulable  gelatme,  U  decsBted 


wdghed.     The   filtrate 

creatine,  &o.,  and  unooag^..^.,.^  p>..„ — ^ 

and  reserved  for  further  treatment.    After  WOgo 
iog  the  aloohoUo  predpitate,  it  ii  dissolved  'm  wit^^ 
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tnd  the  imoluUe  albomena  filtered  off  and  weighed. 
An  iliqQot  portion  of  the  filtrate,  whioh  now  oon- 
taiat  only  albamoae,  oelatine,  and  peptone,  is  next 
treated  with  saturated  ammoniam  •olphate  eolation 
and  the  precipitated  albomoee  and  gelatine  weighed 
on  a  tared  filter.  The  adherent  snlphate  is  esti- 
mated by  means  of  barium  chloride,  and  deducted, 
together  with  the  filter,  from  the  total  weight. 
Another  portion  of  the  filtrate  is  treated  with 
speotaUr  prepared  copper  hydrate  emulsion,  which, 
with  alDumose,  forms  an  insoluble  oomponnd.  The 
precipitate  is  treated  for  nitrogen  by  the  Kieldahl 
proosn.  Multiplied  by  the  &etor  6*33,  this  gives 
albumose.  The  filtrate  from  the  copper  emulsion, 
now  free  from  albumose,  is  concentrated,  and  tiien 
trsated  with  -ammonium  sulphate,  heated  and 
cooled.  By  careful  manipulation  the  geUtine 
which  separates  may  be  made  to  adhere  to  the 
sides  of  the  beaker,  washed  with  ice-cold  water, 
and  we^rhed.  Adherent  sulphate  is  estimated  and 
deducted  as  before.  The  quantity  of  ^Uattne  and 
albnmoee  being  ascertained,  that  of  peptone  may 
obviously  be  gained  by  difference.  Fart  of  the 
alcohol  filtrate  (vide  aupra)  is  evaporated  to  dry- 
ness, taken  up  with  water,  and  treated  with 
ammonium  sulphate  for  the  separation  of  uncoagu- 
bble  gelatine.  Another  portion  may  be  evaporated 
to  dryness  and  weighed,  and  another  taken  for  the 
estimation  of  nitrogen.  The  following  data  are 
famished  by  this  process :  albumens  coagulated  by 
alcohol,  gelatine  (uncoagulable  and  coaffulable), 
albumose,  peptone,  and  substances  soluble  m 
ak»hol,  such  aa  creatine,  urea,  &c.  Total  nitrogen, 
water,  organic  matter,  and  mineral  matter  are  esti- 
mated in  the  usual  way.  I^he  authors  give  to 
Denaeyer  the  credit  of  first  recognising  in  peptones 
a  variety  of  gelatine  soluble  in  alcohol,  and  they 
also  add  that  his  process  was  the  first  to  provide 
for  the  estimation  of  gelatine,  or  glue-peptone.  A 
knowledge  of  the  presence  and  amount  of  this  body 
is  desirable,  inasmuch  as  it  is  said  not  to  present  the 
nutritive  '^nUue  of  either  the  albumens  or  their 
peptones. — Lancet. 


KLSHaniART  FBIHCIPLIS  OOTEBN- 
EVG  THE  BFFICIEVCT  OF  8FEC- 
TKOSCOPJBS  FOR  ASTBONOKICAL 
PXTEFOBES.-III.* 

By  Jakes  E.  Kselbb. 

ON  acooont  of  the  achromatism  of  the  nominally 
achromatic  telescope,  the  collimator  mnst  have 
a  sliding  motion  in  the  direction  of  its  length,  in 
order  to  bring  the  slit  into  tiie  focal  plane  of  the 
xiys  which  form  the  jpart  of  the  spectrum  under 
6xamination.  About  Im.  is  a  proper  allowance  for 
a  12in.  telescope  of  the  ordin^y  construction,  and 
for  telescopes  of  different  sizes  the  amount  of 
notion  required  will  be  in  proportion  to  the  focal 
length.  The  position  of  the  coUimator  in  its  slide 
is  shown  by  a  graduated  scale.  If  the  spectroscope 
is  quite  small  it  may  be  attached  to  the  draw-tube 
of  the  telescope,  ana  the  whole  instrument  moved 
in  or  out  to  being  the  slit  into  the  required  position. 

The  slit  is  an  important  part  of  the  speotrosoope. 
and  it  deserves  careful  attention.  Very  good 
mechanical  work  is  required  in  its  construction.  It 
IS  convenient  to  have  both  jaws  move  equally  in 
opposite  directions  on  turning  the  slit  screw,  the 
'centre  of  the  slit  thus  remaining  always  in  the  same 
place.  ThiB  construction  is  condemned  by  Dr. 
Scfaeiner  in  his  textbook  on  celestial  spectroscopy 
■s  only  fit  for  small  instruments,  not  intended  for 
aoeorate  measurements.  All  the  devices  which  he 
describes  are  certainly  open  to  objection  ;  but  the 
double-motion  slit  mth  jaws  actuated  by  a  right 
•od  left-handed  sorew,  as  made  byBraahear  and 
other  American  instmment  makers,  is  practically 
free  from  error.  Caution  must  be  observed  not  to 
rely  too  implicitly  on  the  principle  of  the  double- 
motion  slit,  as  it  is  only  in  certain  positions  of  the 
prism  or  grating  that  a  spectral  Ime  widens  sym- 
metrically when  the  slit  is  opened. 

The  arrangement  of  a  diagonal  eyepiece  for 
viewing  the  slit  from  behind,  first  described  (so  far 
as  I  know)  by  Dr.  Carl  Braun  in  one  of  the  volumes 
of  the  Haynald  Observatory  pubUoations,  is  a  very 
useful,  and  when  a  large  telescope  is  employed,  in- 
dispensable addition.  With  this  eyepiece  a  good 
view  of  the  object  to  which  the  telescope  is  directed 
can  be  obtained  on  widening  the  slit,  and  on  nar- 
rowing the  slit  the  observer  can  assure  himself  that 
the  exact  part  of  the  image  which  he  wishes  to 
Amine  spectroeoopically  is  within  its  jaws.  The 
eyepiece  should  move  between  stops,  so  that  when 
fully  in  the  slit  may  be  in  the  centre  of  the  field, 
and  when  withdrawn  the  rays  from  tiie  slit  may 
pass  without  obstruction.  An  equivalent  focal 
wigth  of  about  lin.  will  give  a  convenient  magnify- 
mg  power. 

The  positions  of  unknown  lines  in  the  spectrum  of 
*  Aom  the  Sidereal  Meeeenger, 


a  heavenly  body  are  determined  by  comparing  them 
with  known  lines,  usually  furnished  by  a  terrestrial 
source,  such  as  an  electric  spark  passing  between 
metalhc  points,  a  spectrum  tube  or  a  flame.  In  order 
to  make  the  comparisons  reliable  there  must  be  no 
displacement  of  any  kind  in  the  comparison  spec- 
trum ;  that  is,  a  line  in  the  spectrum  of  lisht  coining 
through  the  telescope  must  fall  at  preoisely  the  same 
place  as  the  same  line  in  the  speotnim  of  light  which 
IS  reflected  into  the  slit  fsom  the  artificial  source.  It 
seems  to  me  that  this  coincidence  is  best  assured, 
apart  from  good  workmanship  in  ttie  instrument, 
by  making  the  light  from  both  sources  traverse  the 
instrument  under  identically  the  same  conditions. 
In  some  of  the  earlier  spectroscopes  light  from  the 
electric  spark  was  reflected  from  a  plane  minor  to 
a  totally  reflecting  prism  directiy  over  the  slit  and 
thence  mto  the  coUimator ;  but  this  is  a  bad  arrange- 
ment, since  the  spark,  being  of  very  small  dimen- 
sions and  at  some  distance  mm  the  slit,  sends  light 
to  but  a  small  portion  of  the  collimator  lens,  while 
the  full  aperture  of  the  collimator  is  filled  witii  light 
from  a  heavenly  body.  An  imaffe  of  the  spark 
should  be  formed  on  the  slit  by  a  lens  having  a 
greater  angular  aperture  than  the  collimator,  so 
that  the  light  from  the  spark,  after  being  reflected 
through  the  slit  in  the  direction  of  the  collimator 
axis,  will  oompletely  fill  the  aperture  of  the  collima- 
tor. If  the  actual  aperture  of  the  collimator  is 
greater  than  the  effective  aperturo,  it  should  be 
reduced  by  a  stop  until  e^ual  to  the  effective  aper- 
ture, as  recommended  in  the  first  part  of  this 
article.  If  very  accurate  comparisons  are  necessary, 
as  in  measures  of  the  motions  of  stars  in  the  line  of 
sight,  all  the  optical  parts  of  the  instrument  mnst 
be  perfect,  and  all  the  adjustments  must  be  made 
with  the  greatest  care.  The  latter  condition  it  is, 
of  course,  the  business  of  the  observer  to  fulfil.  Jn 
a  paper  on  the  motions  of  the  planetary  nebuIsD  in 
the  Ime  of  sight,  I  have  described  briefiy  the  ar- 
rangement of  the  slit  and  comparison  apparatus  of 
the  large  spectroscope  of  the  Lick  Observatory, 
which  leaves  littie  to  be  desired  in  the  way  of  con- 
venience and  accuracy. 

In  spectroscopes  for  observing  solar  prominences 
the  slit  plate  is  frequentiy  movable  in  a  diriHstion  at 
right  angles  to  the  slit,  as  the  adjustment  of  the  slit 
on  the  limb  of  the  soUu:  image  is  a  delicate  one,  not 
easily  made  with  the  riow  motions  of  the  equatorial. 
This  oonstmction  is  not  to  be  recommended  for 
other  purposes. 

When  the  spectrum  of  a  star  is  observed,  a  cylin- 
drical lens  is  placed  in  front  of  the  slit  to  give  the 
spectrum  sufficient  breadth.  The  way  in  which  a 
cylindrical  lens  is  used  will  appear  from  the  foUow- 
inffoonsidBrations : 

When  a  convex  orlindrical  lens  is  placed  in  the 
cone  of  rays  from  the  object  glass  two  real,  linear 
images  are  formed  by  the  combined  action  of  the 
the  two  leases.  The  one  nearer  to  the  cylindrical 
lens  is  called  the  principal  focal  line.  Its  axis  is 
parallel  to  the  axis  of  the  cylindrical  surface  of 
the  lens,  and  its  length  is  equal  to  the  diameter 
which  the  cone  of  rays  will  have  at  that  point  if  the 
cylindrical  lens  were  removed.  Its  cUstance  from 
the  focal  plane  of  the  telescope,  and  from  the 
cylindrical  lens,  depends  upon  the  focal  length  of  the 
latter. 

The  linear  image  farther  from  the  cylindrical 
lens  is  called  the  secondaiy  focal  line.  Its  ms  is  per- 
pendicular to  the  axis  of  the  cylindrical  lens,  and 
its  length  depends  upon  the  focal  length  and  posi- 
tion of  the  cylindrical  lens.  Tne  secondary  focal 
line  is  always  in  the  focal  plane  of  the  objective, 
and  it  h,  therefore,  the  more  convenient  one  to  use. 
It  must  be  made  to  fall  precisely  vrithin  the  jaws  of 
the  slit,  and  in  making  this  adjustment  the  diagonal 
eyepiece  already  described  is  almost  indispensable. 
The  breadth  of  the  spectrum,  which  is  evidentiy 
e^ual  to  the  length  of  the  line,  can  be  yaried  by 
simply  changing  the  distance  between  the  lens  and 
the  slit. 

The  focal  length  of  the  cylindrical  lens  is  not 
entirely  an  indifferent  matter.  If  the  rays  passing 
throueh  the  slit  are  widely  divergent,  they  will  f  aU 
outside  the  limits  of  the  oollimator  lens,  and  some 
light  will  be  lost.  Hence  the  cylinder  lens  should 
have  a  consideftble  focal  length,  say  lOin.  or  12Ln. 
The  emergent  beam  from  the  collimator  will  then 
be  ellipticfu  in  section,  with  the  longer  axis  parallel 
to  the  dit,  and  a  stop  may  be  cut  so  as  to  just  allow 
the  passage  of  the  beam,  and  placed  over  the  colli- 
mator lens  when  the  comparison  apparatus  is  used. 
It  should  be  noted  that  the  minor  axis  of  the  emer- 
gent beam  is  equal  to  the  effective  aperture  of  the 
collimator ;  hence  unless  the  aperture  is  somewhat 
greater,  some  light  will  be  lost.*  The  advantage 
of  a  collimator  aperture  somewhat  in  excess  of  the 
requirements  of  the  rule  given  in  the  summary  A 
has  already  been  mentioned.  As  prisms  are  almost 
invariably  h^her  than  necessary  to  transmit  a  cylin- 
drical beam,  no  change  in  their  dimensions  need 
follow  the  enlargement  of  the  objectives  of  the  ool- 
limator and  obstfving  telescopes. 

•  The  same  remarks  apply  to  the  ease  when  a  con- 
siderable length  of  slit  u  used,  aa  in  obaerving  any 
extended  surface,  the  oflindrical  lens  being  diapensed 
with. 


For  measuring  the  positions  of  lines  in  the  speo* 
trum  a  great  many  devices  are  xised,  such  as  a 
graduated  circle  read  by  microscopes  or  verniers, 
and  a  micrometer  slow-motion  screw  for  moving 
the  observing  telescope.  The  illuminated  scale  re- 
flected from  the  first  surface  of  the  prism,  com- 
monly used  on  small  spectroscopes  for  analyses  of 
minerals,  is  one  of  the  roughest  devices  for  record- 
ing the  position  of  lines.  It  is  not  necessary  that 
the  positions  should  be  read  in  terms  of  any  deter- 
minate unit.  It  is  not  necessary,  for  instance,  to 
eliminate  eccentricity  trom  the  readings  of  a  gradu- 
ated circle  by  reading  opposite  yemiers  (unless  de^ 
viatione  are  required  for  other  purposes},  since  the 
correction  for  eccentricity  is  itself  a  continuous 
function  of  the  circle  reading.  I  have  no  doubt  that 
if  an  instrument  of  ^ven  weight  and  cost  is  to  be 
designed  so  as  to  give  the  greatest  accuracy  of 
measurement,  the  end  will  best  be  readied  by  rely- 
ing entirely  upon  the  use  of  the  comparison  appa- 
ratus and  ejre- piece  micrometer,  and  using  a  graau- 
ated  circle,  if  at  all,  only  as  a  finder.  The  cost  and 
weight  of  all  other  attadiments  can  then  go  into  the 
important  parts  which  determine  the  efficiency  of 
the  instrument. 

No  reference  has  yet  been  made  to  the  reeohing 
power  of  a  spectroscope,  or  its  power  of  separating 
dose  lines  m  the  spectrum.  Lord  Bayleigh  has 
shown  that  for  simple  prisms  the  reeolving  power 
depends  upon  the  difference  between  tiie  longest  and 
shortests  paths  of  rays  in  traversing  the  prisms. 
With  properly  constructed  i^paratns  the  extreme 
difference  of  paths  will  be  the  sum  of  the  bases  of  the 
prisms.  A  smgle  prism  is  therefore  equid  in  resolv- 
ing power  to  two  prisms  of  half  the  sixe.  Henoe 
we  see  that  the  power  of  a  spectroscope  is  by  no 
means  defined  by  its  dispersion,  for  it  is  easy  to 
obtain  large  Mispersion  with  small  resolving  power. 
It  is  customary  to  state  the  optical  power  of  an  in- 
strument in  terms  of  the  number  of  single  prisms 
required  to  give  the  same  dispersion,  and  althooi^ 
the  statement  is  indefinite,  yet,  as  prisms  for  astro- 
nomical spectrosoopee  are  generally  of  about  the 
same  size,  it  is  accurate  enough  for  conveying  a 
general  idea  of  the  effidency  of  the  apparatus  em- 
ployed. 

The  relation  between  thickness  of  glass  and  the 
resolving  power  of  a  prism  is  quite  analogous  to 
that  between  aperture  and  separating  power  of  a 
tdescope  objective. 

For  compound  prisms  the  rule  for  resolving  power 
requires  modification,  a  given  thickness  of  the  less 
dispersive  medium  (crown  glass)  not  counting  for 
so  much  as  the  same  thiokness  of  flint  glass. 

The  equations  of  Lord  Rayleigh  show  that  a  prism 
of  dense  flint  glass  must  have  a  base  of  at  least  ona 
centimetre  in  order  to  separate  the  L  lines.  If  the 
student  wishes  to  test  this  result  by  actual  experi- 
ment, let  him  place  a  cardboard  stop  vrith  an  aper- 
ture of  aboutifoin.  orer  the  collimator  of  his  spectro- 
scrope  when  the  telescope  is  directed  to  the  snn.  If 
not  more  than  two  simp(e  prisms  are  used,  he  will 
flnd  that  with  no  adjustment  of  the  apparatos  can 
he  separate  the  D  unes,  althonsh  there  may  be 
abunmuioe  of  Ught.  A  long  slit  fo^i-  ^ide  may  be 
used  instead  of  a  circular  aperture,  provided  it  is 
placed  parallel  with  the  refracting  edge  of  the  prism, 
and  not  crosswise. 

The  resolving  power  of  a  grating  depends  on  the 
number  of  lines  used  on  the  grating  and  on  t^e 
order  of  the  spectrum.  It  is  the  same  in  all  parts  of 
the  spectrum  of  one  order,  whereas  the  resolving 
power  of  a  prism  increases  rery  rapidly  toward  the 
violet^  where  it  is  seven  or  eight  times  aa  great  as 
in  the  rod. 

Professor  Sdiuster  takes  as  the  unit  of  resolving 
power  that  power  which  is  necessary  to  separate 
lines  differing  by  the  thousandth  j»art  of  their  own 
wave-length.  A  spectrum  in  which  sudi  lines  can 
just  be  separated  has  unit  purity.  The  resolving 
power  of  a  speotrosoope  is  numerically  equal  to  the 
greatest  punty  of  spsiotmm  obtainable  with  it. 

The  D  lines  are  very  nearly  one-thousandth  part 
of  their  own  wave-length  apart.  Hence  the  spectro- 
scope considered  above,  with  a  prism  one  centimetre 
on  the  base,  would  have  a  resolving  power  of  unity 
for  sodium  light.  A  grating  with  one  thousand 
lines  would  have  unit  resolving  power  in  the  first 
spectrum. 

The  great  advantage  of  a  grating  over  a  prism  in 
regard  to  resolving  power  is  apparent  from  the 
figures  which  have  been  given.  A  resolving  power 
of  100,  which  is  easily  realised  in  large  gratings  of 
modem  construction,  would  theoretically  require  a 
thickness  of  one  mitre  of  glass  if  obtained  by  prisms, 
and  doubtless  it  would  actually  require  much  more 
if  enough  light  were  left  after  passing  through  the 
prisms  to  make  the  experiment  practicable. 

When  there  is  paucity  of  light,  the  f  uU  resolving 
power  of  a  spectroscope  cannot  be  realised. 

For  efidenoy  in  regard  to  resolving  power  a 
large  aperture  of  the  spectroscope  is  an  import- 
ant oondition,  as  we  have  shown  it  to  be  in  moat 
cases  from  another  standpoint,  for  brightness. 

Almost  all  our  space  has  been  devotod  to  a  con- 
sideration of  the  compound  spectroscope,  as  it  is  the 
only  form  with  which  exact  comparisons  of  spectra 
are  possible.  For  merely  seeing  the  spectrum  very 
simple  spectroscopes   siuioe.     The  McLean   st&r 
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_^ 10  ilit,  and  thanfore  MDQOt  ba 

naad  for  mny  othar  purpoaa.  Id  all  mitrumanta  of 
tUt  kind  wmata  I  utb  koq,  the  apvotmin  ii  nwdt 

iiaiaiilj  wida,  and  oarN^oudingl;  waak  b; 

wiilg  K  Of liodlloal  leiu  ol  too  inort  local.  A.aQmB- 
irbM  aiimUr  combinatloQ  of  a  imall  diraot-TiiioD' 
prinBBDd  a  cylnidTloal  l«ni,iil>oedoDthaa}a-p[aoa 
otiMaaoop*  n  h  to  noaira  tli«aingrg«ottMani, 
wUl  dTe  good  liam  of  atallM  apaotn. 

SnA  laautia  u«  aeoawaifly  of  amall  raaalTioB 
powar  1  bnt  m  tha  primu  nqniied  aro  vaiy  BDall, 
bnt  Uttla  VAt  ii  hnt  br  abaorptiaa,  ud  tbsjr  gira 
MlUant  apaotn. 

It  ki*  Maa  inpoaaiUa  to  mmtion  in  Uiia  aitiala 
tha  «tti>l  B>d  inMibaiiieal  taattma  al  the  gccat 
TM(^r<rffORatwUohkaTabaaaciTaQ  to  tkeipao- 
tnaoapa,  Wt  a  fairjadgment  oiUie  sffldanoj  of 
■»  pufioulu  foim  for  iti  inteadad  porpow  m*7 
ba  nuad  oo  th«  gaxnl  prlndplaa  which  hara  baan 
WMfiaimai.  Tha  machauoal  sMontion  hu  mnch  to 
do  with  tha  "  cf&ciaBCT  "  of  an  iiutrnmsnt,  not  In 
tha  Unitad  ■eoaa  ia  wUok  wa  haTa  naad  the  tana.bnt 
ia  ita  BOra  tuoal  application.  £lTen  mechaaieal 
dafwit*  which  an  apwaatlr  trivial,  inch  h  tha 
diviiiaa  of  a  micKtmatar  haad  into  any  namber  of 
■Krtabnt  ona  hundrat,  or  the  marking  of  a  Ka1«  by 
bagtt  linai  in  any  otJlsi  way  than  by  fiTH  and 
taai,  hj  caoainB  annayanoa  and  Ion  of  tima  to  tha 
uiia  lai,  poaiblf  aren  miatakoi,  detract  from  tha 
naatnUBia  of  the  inEtrament.  The  maehanlotl  ap- 
ptlucai  ihonld  ba  naoh  aa  to  afford  the  graateat 
bkdlit;  foradjoabaeutand  accnnte  meaaureinBDt, 
u  well  aa  to  giTe  proper  aappoit  to  tha  DpUeal 
parta.  ^_^^____. 

A8BEUBLIN0   PARTS  OF  EK0INE3. 

THE  appaiatna  shown  in  tha  Bgnrai  ii  doaJgned 
to  aToid  the  tadiotu  work  of  caliperinR  in 
mhting  tha  parta  of  an  engine,  and  is  patantad 

" Hunt  and  McKwihnie,  of  Naw  Wert- 

. ,     Jiitiih     Colombia.       Adjostabla    headi 

having  oaatial  opening!,  and  adapted  to  be  aecniad 
in  tha  endi  of  tha  bore  of  tha  cftindar,  are  ihown  in 
plan  and  asotioual  viawi  in  Figt.  1  and  2,  tha  ooid 
holdar  to  ba  naad  in  Mnnaotian  therewith  being 
ahown  in  Fig.  3.  In  the  caung  of  each  haad  alide 
laeki  with  nidi  aitending  in  opporita  diiectioni 
t&roogli  Uie  endi  of  tbe  OMilig,  atma  at  tha  onti- 
mdaoftheroda  baring  each  a  log  adapted  to  abi 
againit  the  and  of  the  i^linder.  The  racki  are  i 
medi  witii  a  pinion  hanng  a  hollow  hnb,  on  one 
ontar  aid  of  wbicb  ia  a  not  to  lock  tha  hnh  and 
pinion  io  place  aflat  adjoitmant  of  tha  feat,  while 
on  the  extreme  ontar  md  of  the  hub  ii  a  knob  k 
torn  tbe  pinion  to  mOTO  tha  rack*  Inward  or  out 
ward,  tliere  being  In  tha  md  of  tha  hub  a  baihini 
witb  an  opegiing  to  ba  naad  for  ai^tin^  or  througL 
which  ma;  hajaaaad  a  cord.  The  cord-holder  baa 
a  bidlow  part  m  which  illdaa  a  rod  harin^  on  one 
aidaiMkuiath,  meihing  with  a  pinion  which  may 
batoRMd  byaihaad-whaal  tomove  the  rod  op  or 
down,  tb«t«  being  a  let-icraw  to  hold  tha  lod  in 
adiwiad  poaition.  On  the  upnar  cod  of  tha  rod  Ii 
a  AWe  witb  enidewayi  in  which  •lide*  a  laterally 
adjoitabla  ^te,  on  top  of  which  are  itaodatdi 
nartTlng  a  ipool,  to  whica  ia  attaded  tbe  oord  to  be 
pMMd  urouh  the  opaoiagi  of  tha  buihlun  in  the 
aeada,  than  Ming  on  ona  of  tha  faoea  of  the  ipool 
a  catdiet-i^aal  engaged  br  a  pawl,  wbenbrthe 
■pool  maj  be  locked  in  plaoe  whan  the  cord  has 
bean  drawn  tight.  By  thii  quickly  -  obtained 
TRtieal  and  lateral  adjaatment  the  oord  can  be 
broDgtat  to  tbe  exact  aiiaJ  line  o(  the  cylinder  (say> 
the  SciaitijK  American),  and  the  other  parti  of  the 
aagtne  can  ba  readily  laid  oat  or  aet  on  a  frame  to 
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Tbb  pnddlen  in  the  Ironwork*  of  Maodio  and 
Schwrnta,  in  Weatphalia,  are  now  proiided  with 
fumaoe  ahialda  to  protect  than  from  tha  intanaa 
heat.  Tha  ihield  ia  an  Iron  aoraan  bnng  from  a 
rail  orerbaad,  which  can  be  pnahad  aaida  wbeo  not 
required.  The  npper  edge  next  tlie  furnace  caniaa 
-  perforated  pipe  bom  which  cold  watar  mni  down 
'~     gutter  formed  on  ita  lower  edge,  and 


Telepkanaa. — By  a  atupid  error,  tbe  name  of 
[emn.  J.  T.  Oent  and  Co.,  Faraday  Worka, 
Lciceater,  wae  omitted  laat  week  from  oni  I     ' 


byMaai 


elaotiical  applianoaa  ooold  ap|dy  witb 

able  certainty  of  good  work,  prompt  attenlian,  and 
fair  ohargea. 
A  New  Cora  tot  tojnred  Heuda.— Blowaon 
le  head,  cauaing  InflammatiaD  of  the  brain  of  tha 
-jveraat  kind,  can  now  ba  cored  by  labrioating  all 
the  iotemal  nunnhranw  of  the  noae  with  glyceiiae. 
Thii  oauaea  water  to  deacend  by  the  noaa  and  throat 
ao  abundantly  that  tbe  brain  li  thereby  relieved, 
and  headache  removed.  Thii  diicovery  haa  bemi 
-lade  by  Mr.  Jamai  JohnatAna,  S,  Herotuaton  Park, 
Idinburgh,  who  haa  laaued  a  amall  pamphlet  oon- 
uning  detail!  of  this  cure,  and  the  reaulti  from  it, 
entitled,  "  The  Action  of  Olyeeilne  on  the  Brain." 
UouiLtBliLa  and  Valleya. — In  an  artiale  on 
lountatna  and  vaUeya,  IntereatiDg  mechanically, 
.  at  not  oontalning  any  novel  theory,  Mr,  Warren 
Upham,  in  the  Popular  Science  Mmihhjloi  Septom- 
bor,  aaya  the  itrata  forming  the  upper  part  of  the 
earth's  cnut  are  bant  op  and  down  m  long,  nearly 
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ceaaiva  ridged  toldi  are  closely  picHod  togatbar. 
The  wavaa  of  tbe  rook  atructore  are  then  puiuied  to 
mob  iteepneH  that  their  ndea  baoome  pantlel  with 
each  other,  and  tha  entire  fold  Is  dnven  forward 
into  an  indined  position.  Tbe  order  of  the  strata 
on  the  lower  aide  of  the  oppieased  fold  ii  thus 
inverted  ;  tha  originally  higheat  and  last  formed  de- 
posits there  lie  beneath  older  bedi,  in  an  overturned 
aeries.  Bub-aiiiial  eroaion  then  wears  down  the 
undolations  and  the  crests  of  the  doselj-folded 
itrata,  often  planing  tbem  ofF  ontil  a  long  lection, 
crouiiig  mountain  ranges,  passes  from  older  to 
newer  beds,  and  onward  from  newer  to  older,  in 
several  altarnations,  having  throughout  the  whole 
a  nearly  constant  steep  dip.  Owing  to  the  inter- 
bedding  of  bard  and  udunng  sandstone,  quartiito, 
gneiss,  and  other  rook  formations,  with  more  easily 
eroded  limestone,  ibalai,  inooharent  sandstones,  or 
schists,  the  enMion  oommonly  produces  a  new  topo- 
graphy, making  hollows  and  long  valleyi  where 
the  more  erooble  bads  bavs  been  remaved,  and 
lesviog  rid|;es  and  mountain  ran ^  of  the  harder 
TockB.  More  than  this,  when  erosion  has  been  con- 
tinoed  through  very  long  periods,  it  tends  towards 
the  ultimate  result  ol  removing  the  npward  carved 
or  anticlinal  portions  of  tbe  great  (aids,  sad  sparing 
the  originally  lower  downward  curred  or  tryncliuw 
portioaa,  until  valleTi  take  tha  places  which  were 
originaUy  occupied  by  the  highest  DpheaTsIs,  while 
the  original  Imaghs,  where   thfi  rocks  ware  mo»t 

*  by  pressure,  remain  now  aa  the  ptinclpal 

ridges. 


;OMB  time  back  Mr.  B- i 

J    a  nebnla  in  tbe  FleJadea  ao  close  to  Uatop 

lat  it  was  buried  in  tbe  briUiant  light  oI  tM 
..ar.  Mr.  Bnmham  hai  rooently  made  sod* 
mMBuraa  with  the  great  Lick  tolMCO^,  andssji 
tbat  tha  nebnla  i«  one  of  tbe  moat  tingnlat  inl 
mt«r«ating  object!  in  the  heaTsna.  In  reject 
to  Us  neamaaa  to  a  bright  nakad-«ye  star,  n  it 
unique,  the  distance  between  the  oeutrei  bsng 
lata  than  10".  Mr.  Buroham  sayi  there  may  W 
other  examples,  but  no  other  has  erer  been  dls- 
oovered.  This  cloae  association  of  a  ftint 
nebula  and  one  of  the  prominent  stan  of  the 
Pleiades  is,  be  cays,  an  interesting  fact,  wbstha 
iuch  Bsaociatjon  is  accidental  or  otherwise.    Hit 

eanuta  are  given  in  Ait.  Xictt.  No-  3074. 

Another  small  planet  (No-  324)  was  diiooverej 
by  Dr.  WoU,  of  Heidelberg,  oo  Jan.  20,  it 
7h.  *m.,  Vienna  timp.  The  position  waa  RA. 
3h.  SOm  6l.,  N.P.D.,  67' 42' 26',  with  a  diulv 
of  +  12a.  and  -  T.     It  -waa  of  the  lltk 

„.     On  Dsc  Tl  last,  it  will  bo  remembsad, 

Dr.  Wolf  discovered  No.   323  hj   photographis 

pLinet  discDveird  bj  M.  Cbarloia, 
Sept  4th  last  (No.   SlfiJ,  haa  been 
named  Conatantia. 

recent  meeting  of  the  Faria  Academy  ot 

Sdences,  MM.  Fabre  and  Ajtdoyer,  of  tbs 
Toulooss    Observatory,    exhibited   aoine  phcto- 

Eipbs  of  the  eclipsed  moon  taken  oa.  Nov.  li 
t,  on  collodio- bromide  and  collodio-chlorii* 
platea,  treated  with  eoiin  and  cjanin  to  mala 
them    orthochromatic.      Tbe     collodio-brond4l 


red  spot  on  Jupiter,  Slan,  and  coloured  stars,  sj 
when  rendered  ortbocbTOmatic  they  are  mise 
sensitive  to  red  and  ycJlow  rays  than  the  coUodio 
cliloride  plates. 

Atlrommy  and  AttroFh^iet  ii  the  new  nine 
of  tbe  Sidtrcal  Mennigsr,  and  in  the  No.  f<x 
January  a.  large  amount  of  space  ia  deroted^  to 
Aitro- Physics,  several  interesting  papers  having 
been  sent,  liat  department  will  be  under  tbi 
care  of  Mr.  G.  E.  Hale,  Kenwood  Aitio- 
Physical  Observatory,  Chicago,  while  Sir.  W.W. 
Payne,  Ooodsell  ObaervatoiT.  Northflald,  Minne- 
sota, U.S.A.,  will  take  cbane  of  the  department 
of  General  Astronomy  and  the  business  ooodnct 
of  the  pablicatiort. 

The  crown  disc  for  the  great  40in.  refractor 
which  ia  to  be  placed  on  ■  lofty  point  iaSoothen 
CalifarTua,  ii  reported  by  Measrs.  Alvan  Clark  te 
be  perhaps  the  finest  piece  of  gUaa  they  ban 
aver  seen.  Soma  delay  haa  been  eiperienoNl 
owing  lo  the  difficulty  found  by  M.  Mantoi% 
of  Paris,  in  moulding  the  flint  disc,  bnt  as  MMO 
as  that  is  .received  tbe  M^eaors,  Clark  will  cou- 
mence  to  grind  the  lenses. 
The  death  is  annnunced  at  tbe  age  of  71  d 
r.  Frederic  John  Wood,  chairman  of  Convoea* 
tion  of  the  Univenity  of  London. 
The  Hon,  Walter  Abbott  Wood,  tha  invent* 
id  founder  of  the  manufactory  of  tha  harrwt- 
ing  machines  well  known  all  over  the  world,  ditd 
at  his  residence  at  Uooaick  Falls,  New  YoA,  O 
the  I£th  inat.,  ^m  the  efiecto  of  inauenxa  and 
pneumonia,  aged  70.  He  was  one  of  the  earBait 
and  largeat  makers  of  thia  claaa  of  micbiaft 
beginning  in  1H52  ;  ainoe  which  time  be  and  tht 
company  of  which  ha  was  ptieaident  bare  made 
nearly  a  million  machines.  Tbey  made  the  dnt 
wire  and  string  aelf-bindeis  ever  sold.  Uf' 
Wood  bad  had  confeired  upon  him  the  Legion  of 
Honour  by  the  Emperor  Xapoleon  IlL  at  Psr" 
in  1867,  and  tha  FrancU  Joseph  Croa*  by  ^ 
Emperor  of  Austria  at  Vienna  in  1873-  ^ 
represented  bis  district  in  the  American  CongreM 
for  four  years,  from  1873  to  1S32. 

Lecturing  last  week  at  the  Royal  ,InstitutiOTj 
I^rd  Kayleigh  referred  to  the  decompoutioa  W 
waterand  atomic  weights.  The  inveetigationi  of 
chemlata  with  raswct  to  hydrogen  and  oxyjB" 
had  varied,  he  said,  but  not  within  great  Unul* 
In  1^42  Damss  thought  that  tbe  "eight  « 
oxygen  was  liSG  times  that  of  hydrogen,  snd 
Regnault,  io  ISIS,  came  to  the  same  conduin^ 
It  was,  of  coarse,  not  improbable  that  this  aligU 
deflection  from  Ihu  exact  number,  16,  aroaafrosi 
error  of  calculation.  For  a  long  lime  tlul 
question  slumbered,  and  it  wal  not  for  40yesil 
I  that  attention  wsis  again  directed  to  it.     He  bio 
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humaeli  In  1888  arrived  at  the  conclnnon  that  the 
Tight  proportion  was  16  884  to  one ;  and  other 
dienuats,  both  in  Europe  and  America,  had  pub- 
uBhed  the  reeulte  of  their  inquiry,  which  all  gave 
figurefl  iMtween  16-7 and  16-9.  The  wal difficulty 
ftxtwe  from  the  extraordinary  lightneaa  of  hydro - 
sren,  which  waa  only  l-14th  as  heavy  as  the  air. 
TOxe  glass  in  which  the  weighing  waa  done  might 
he  200  grammes,  whilst  the  hydrogen  contained 
therein  was  only  1  -  10th  of  a  gramme.  Our  brass 
"^d  platinum  balances  were  accurate  enough  to  re- 
cord infinitesimal  weights ;  but  that  was  not  the 
^nx.  The  atmospheric  conditions  might  cause  a 
greater  disturbance  than  the  weight  of  the 
hydrogen.  To  meet  this  difficulty  Regnault  had 
deyiaea  a  method  of  weighing  two  glass  vessels 
an  nmilar  to  each  other  as  possible  against  each 
other,  BO  that  each  would  be  affected  in  like 
mimner  by  any  sudden  chanffea  of  external  con- 
Q^tJOTLB.  The  effect  of  moisturo  or  change  of 
barometric  or  thermometric  conditions  might  be 
very  different  as  between  platinum  weights  and 
g^aaa ;  hut  with  two  glass  vessels  constructed 
precuely  alike  the  difficulty  was  eliminated. 

At  the  same  institution  on  Saturday  last  Prof. 
Fleming  began  a  course  of  lectures  on  the 
«*  Induction  Ck)il  and  Tranaformers,"  and  pro- 
mised  at  his  next  lecture  (to-morrow)  to  rfiow 
■ome  experiments  with  the  great  induction  coil 
made  by  Mr.  Apps  for  the  late  Mr.  Spottiswoode, 
by  far  the  largest  coil  ever  constructed. 

The  work  by  Mr.  G.  J.  Romanes,  F.R.S., 
enbUed  "Darwin,  and  after  Darwin,"  will  be 
divided  into  five  parts— Evolution,  Selection, 
Heredity,  Utility,  and  Isolation.    The  first  of 

ni^r°  ^^^^'^^■f  comprising  parts  one  and  two, 
will  be  copiously  illustrated,  and  sold  sepazately 
as  a  handbook  of  distinctively  Darwinian  doctrine. 
The  other  parts  will  deal  with  various  theories— 
notably  that  on  Heredity,  which  will  discuss 
Dr.  Weinaann's  views.  Messrs.  Longmana 
are  the  pubUshers. 

The  forty-fifth  annual  general  meeting  of  the 
Institution  of  Mechanical  Engiueers  will  be  held 
raThursday  and  Friday,  Feb.  4  and  5,  at  26, 
Great  George-street,  Westminster.  The  annual 
report  will  be  presented  on  Thursday,  when  the 
officera  and  council  will  be  elected.  The  presi- 
dent,  Mr.  Joseph  Tomlinson,  will  retiro,  and  will 
be  succeeded  by  the  president-elect.  Dr.  William 
Anderson.  The  following  papers  will  then  be 
wad  and  discussed,  as  far  as  time  permits  :— 
•Notea  on  Mechanical  Features  of  the  Livexpool 
Waterworks,  and  on  the  Supply  o!  Power  by 
Pressure  from  the  Publio  Mains,  and  by  other 
Means,"  by  Mr.  Joseph  Parry,  water  engineer, 
Uverpool— Thursday.  "  On  the  Disposal  and 
Utilisation  of  Blast-Fumace  Slag,"  by  Mr. 
William  Hawdon,  of  Middlesbrough ;  com- 
municated through  Mr.  Charles  Cochrane,  past- 
piesident— Friday. 

Mr.^  Angus  Campbell,  a  native  of  Hamilton, 
^tario,  but  resident  for  some  years  in  the 
United  States,  has,  it  is  said,  invented  a  **  cotton 
picker  "  which  will  save  many  millions  of  dollars 
ayear.  His  machine,  wich  has  been  tried  at 
Waco,  Texas,  will  pick  the  ripe  bolls,  and  leave 
theunrii>ened  ones  and  flowers  for  a  later  pick- 
ing. It  is  stated  that  it  costs  approximately  a 
hundred  million  dollars  aimually  to  pick  the  cotton 
crop  of  America.  Mr.  Campbell,  it  appears, 
cccupied  about  seven  years  in  working  out  his 
invention  to  its  present  degree  of  perfection. 

Prof.  8.  P.  Thompson  calls  attention  to  the 
jyuts  of  the  tests  on  the  efficiency  of  the  *<  elec- 
«c  transmission  of  power"  from  Lauffen-on- 
Neckar  te  Frankfort.  For  three  months,  he 
Jjys,  the  result  of  the  elaborate  testa  applied  by 
tte  ^  lury  of  experts  under  Prof.  Weber,  of 
^unch,  has  been  anxiously  awaited.  Now  that 
^.*«;t"  are  completed,  it  is  gratifying  to  know 
wjat  the  prophets  of  evil  have  been  disappointed, 
^put  it  briefly,  the  final  result  is  as  follows  :— 
Whjm  113H.P.  was  Uken  from  the  river  at 
latUfsn,  the  amount  received  110  miles  away  at 
'rankfort  through  the  wires  was  about  81H.P., 
wowing  an  efficiency,  in  spite  of  all  possible 
■ouroes  of  loss,  of  72  1-6  per  cent. 

ElecWc  lighting  has  been  adopted  in  flour- 
a«l8  for  very  good  reasons— the  absence  of 
Aakedflames.  It  is  stated  that  some  large  mills 
aowbeing erected  at  St.  Louis  are  to  be  run  by 
JJJ^city  entirely,  and  that  if  the  experiment 
FJWB.a  success,  all  the  immense  mills  at  St.  Paul 
MW^neapolis.  including  those  of  the  Pillsbury 
^ghsh  Syndicate,  will  be  driven  electrically  by 
power  trail  amitted  from  the  Falls  of  St.  Anthonv 


It  is  in  this  direction  that  electricity  has  a  much 
more  promising  field  of  usefulness  than  it  has  in 
the  way  of  lighting,  especially  when  water-power 
can  be  had  for  the  mere  cost  of  the  machmery. 
It  is  probable  that  at  the  Chicago  Exhibition  an 
effort  will  be  made  on  a  large  sc^e  to  show  what 
can  be  done  in  the  transmission  of  power  by 
electricity. 

The  pneumatic  method  of  transmitting  parcels 
is  to  be  tried  in  Chicago.  The  Illinois  Central 
Railroad  Company  has  granted  the  Pneumatic 
Transit  Company  the  right  to  lay  tubes  along  its 
road-bed  from  Randolph- street  to  the  World's 
Fair  grounds.  It  is  proposed  to  use  tubes  1ft.  in 
diameter,  and  the  system  is  intended  to  comprise 
an  application  of  electric  switches  to  divert 
carriers  to  intermediate  or  way  stations.  It  is 
expected  to  require  a  year  to  build  the  line,  and 
a  connection  with  the  Post-office,  for  tiie 
despatching  of  mails,  is  projected. 

In  Hamburg  it  is  proposed  to  extend  the  pneu- 
matic B^'stem  to  a  passenger  service  from  Ham- 
burg to  Boshen,  about  15  miles.  The  distance, 
it  is  expected,  will  be  covered  in  11  minutes. 
The  tube  will  be  made  by  the  Mannesmann  pro- 
cess, and  will  carry  a  car  about  7ft.  wide  and 
3^ft.  long,  capable  of  holding  three  penons. 

The  Council  of  the  Royal  Geo^phical  Society 
have  determined  to  give  occasional  courses  of 
lectures  on  geography  in  connection  with  the 
society.  Mr.  H.  J.  Mackinder,  Reader  in  Geo- 
p:raphy  al  Oxford,  will  deliver  the  first,  either 
in  the  spring  or  next  autumn. 

^  Although  Paris,  unlike  London,  is  compara- 
tively free  from  influezuEa,  the  disease  is  raging 
in  many  parts,  notably  in  the  coal-mining  de- 
partment of  the  Pas- de-Calais.  No  spot  seems 
to  be  free  from  this  epidemic  febrile  catarrh,  to 
which  the  name  la  grippe  was  given  by  Sauvages 
when  he  first  described  the  epidemic  of  1743. 
It  is  stated  that  a  specific  has  been  found  in 
potassium  bicarbonate  administered  in  rather 
large  and  frequent  doses ;  but  it  seems  that  the 
faculty  know  no  more  about  the  disease  than 
they  aid  a  hundred  years  ago. 


Beflnlng  Oopper.— In  a  patent  for  improve- 
mentf  in  refining  copper,  the  patentee,  Mr.  J.  C. 
BoU,  of  Erith,  points  out  that  in  the  purification  of 
copgor  by  the  Bessemer  process  the  heat  furnished 
by  the  combustion  of  the  impurities  is  not  sufficient 
to  maintain  the  metal  at  a  suitably  high  tempera- 
ture. In  order  to  secure  this  high  temperature,  the 
patentee  introduces  an  oxidising  substance,  such  as 
Chili  saltpetre,  into  the  molten  metal.  This  is 
effected  hj  providing  a  cavity  at  the  bottom  of  the 
converter  in  which  the  nitrate  is  placed,  and  which 
communicates  by  perforations  with  the  Dody  of  the 
condenser.  When  the  molten  metal  is  poured  into 
the  converter,  some  of  the  metal  finds  its  way 
through  the  perforations  into  the  cavitv  beneath, 
and  the  heat  nrom  the  metal  decomposes  the  nitrate, 
and  causes  a  stream  of  oxidising  gases  to  rise 
through  the  metal  in  the  oonverter.  Or  the  nitrate 
in  a  fused  state  may  be  forced  by  air  pressure  into 
the  perforated  cavity.  Or,  lastlv,  an  ordinary 
Bessemer  converter  may  be  used,  the  nitrate,  in  a 
powdered  state,  being  supplied  by  an  automatic 
feeding  arrangement  to  the  current  of  air.  The 
oonverter  is  Imed  with  ganister,  or  a  mixture  of 
sand  and  day,  and  the  metal  is  covered  with  a 
suitable  silicious  slag. 

St.  Paul's  Cathedral  Olock.— After  much 
consideration  of  plans  (says  the  Building  Nevot),  the 
Dean  and  Chapter  have  just  commissioned  Messrs. 
John  Smith  and  Sons,  Derby,  tiie  well-known  clock- 
makers,  to  make  a  new  dock  to  replace  the  old  one 
in  the  south-west  tower  of  the  catnedraL  The  old 
dock  strikes  the  hours  on  the  old  '*  Phelps  "  bell, 
but  the  new  one  will  strike  upon  "  Great  Paul,'' 
which  is  nearly  seventeen  tons  weight,  with  a 
hammer  weighing  6801b.  The  Quarter- chimes  will 
be  struck  much  xne  same  as  before,  but  provision 
will  be  made  in  the  dock  so  that  chimes  on  four 
bells  may  be  added  at  a  future  time.  The  two 
dials,  which  are  16ft.  diameter,  will  be  unaltered, 
exoei)t  that  the  central  part  will  be  arranged  for 
illumination  at  night.  The  clock  movement  will  be 
a  very  large  piece  of  machinery,  designed  by  Lord 
Grimthorpe,  and  it  is  guaranteed  by  Messrs.  Smith 
and  Sons  to  keep  time  with  very  great  accuracy, 
lliere  will  be  special  prednon  apparatus,  whereby 
the  first  blow  of  the  hours  wuf  fall  within  one 
second  of  Greenwich  time,  and  the  first  blow  of  the 
three-quarters  will  also  strike  with  the  same 
accuracy.  Some  idea  of  the  great  size  of  this  dock 
may  be  formed  when  it  is  known  that  the  hammer 
which  strikes  the  bell  is  6801b.,  while  the  hammer 
which  strikes  ''  Big  Ben*'  at  the  Houses  of  Parlia- 
ment is  about  4501b. 


IiETTEBS  TO  THE  EDITOB. 

[W^  do  not  kcUd  ow$a»n  TttpontW«for  tK§ epiMlaiu 0/ 
our  corretpondenU.  The  Edit  >r  nap^uUy  rtquutt  that  m 
eommunicationM  should  he  drew*  «j»  ae  bri^if  as  poeaMe.] 

AU  eomrnvnicatione  should  be  addreaaed  to  the  Bditob  of 
(A«  Buouia  MsoBiJixc,  888,  Strattd,  W.O. 

All  Ohequee  and  PiHt^ffiee  Ordere  to  be  mod*  pageMe  to 
J.  Passmobk  Bdwasob. 

%•  In  order  to  faeaUate  rt/erenee,  Oorreepondente^  tohen 
tpeaJang  of  amif  letter  previous  v  inserted^  will  obUge  6^ 
^stentioKing  the  nuvkber  of  the  JjeUer,  as  veil  as  the  page  on 
which  it  appears, 

**  I  would  hare  ereryoae  write  what  he  knows,  and  as 
mrush  as  he  knows,  but  no  more:  and  ttat  not  in  this 
only,  bat  in  all  other  subjeoti :  For  sach  a  petMm  may 
have  aome  paztieular  knowledge  and  ezpeiienoe  of  the 
nature  of  each  a  petaon  or  sach  a  f  enntain.  that  as  to 
other  tilings,  knows  no  more  than  what  ever^)od]r  does, 
and  yet,  to  keep  a  clatter  with  this  little  pittance  of  his, 
will  ondertake  to  write  the  whole  body  of  phyideks,  a  vioe 
from  whence  great  tnoonveniaioes  denve  their  originaL" 
—Montaign^s  Sssaye, 


-*♦♦- 


SIB  B.  S. 


BALL*S  FAL8B 
AK  lOB  AOB.'' 
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[33106.]— This  book,  by  the  Irish  Astronomer- 
Bojal,  is  a  most  wondrous  example  of  mathematioai 
diligence  misapplied  to  bolster  up  a  false  world, 
Lyell*8  ridiculous  theoiy  of  a  world  without  cata- 
strophes. As  we  have  never  lived  in  Lyell's 
imaginary  world,  but  in  this  actual  catastrophic 
world,  liable  to  cometary  impacts  as  frequent,  on 
the  average,  as  above  four  per  million  years,  of 
course,  I  totallv  disbelieve  Sir  B.  S.  Ball's  **  Cause 
of  an  loe-Age.*'  The  r^  cause  I  admit  to  have 
been  the  earth's  sradu&I  coolinff  by  radiation.  Buf 
when  this  had  reauoed  her  to  the  most  gUoial  con- 
dition about  50  centuries  ago,  in  Noui's  time,  I 
hold  with  Halley  and  Sir  Isaac  Newton  that  a 
comet  overtook  her  from  behind  and  predpitated  its 
whole  substance  upon  her,  consisting  of  about 
16,000,000  cubic  mues  of  water,  and  a  smaller 
quantity  of  air.  The  water  raised  the  seas  to  their 
present  level,  while  the  addition  of  air,  raiidng  the 
sea-levd  barometw  perhaps  some  inches,  gave  us 
the  warm  climates,  now  cooling  far  more  dowly 
than  in  Antediluvial  times. 

Sir  Isaac  Newton  can  at  no  time  have  known  or 
guessed  comets  to  be  one-quarter  so  numerous  as 
we  know  them  to  be.  Yet  he  saw  that  they  proved 
the  earth's  history  to  be  catastrophic.  Augusta 
Comte,  the  inventor  of  ''Positivism,*'  took  the 
same  evident  truth.  System  of  JPotitivt  Fblity, 
Engl.  tr.  I.  410.  **  Sdentific  knowledge  of 
plsnetary  relations  destroys  the  sense  of  absolute 
security  from  all  possible  risk  of  disturbance  .... 
Collision  with  a  comet,  for  instance,  is  a  danger 
from  which  it  can  never  be  proved  that  we  are 
really  free."  He  shows  the  ethical  value  of  this 
fact,  and  the  utter  mischief  of  ignoring  it,  like  his 
present  countryman  Flammarion.  The  late  C. 
Darwin,  on  the  oontrair,  prated  about  '*  300  million 
years  "  for  certain  of  his  denudations,  without  a 
hint  of  how  many  oomets  the  earth  must  pass 
through  or  pick  up  in  tiiat  time !  Present  statis- 
tics would  have  readily  shown  him  their  numbtf  to 
exceed  1,200.  When  Sir  Bobert  Ball  then  ends  hv 
saying  his  theory  is  "non-catastrophic,"  that  is 
equivalent  to  saymg  it  is  unnatural  and  false. 

In  Sir  B.  S.  Ball's  verj^  needless  theory,  however, 
are  some  questionable  pomts.  In  p.  70  he  says  that 
with  the  eccentridty  of  the  earth's  orbit  varying, 
"  it  can  be  demonstrated  that  the  total  quantity  of 
heat  which  the  earth  reodves  during  each  complete 
revolution  vrill  be  inversdy  proportioned  to  the 
minor  axis  of  the  ellipse."  witnput  having  seen 
this  demonstrated,  it  is  a  point  I  have  for  many 
years  taken  for  granted,  but  I  now  regard  it  as 
certain.  Suppose  the  sun  a  mere  point,  and  that 
the  orbit  were  reduced  to  a  straight  line,  with  no 
minor  axis  at  all,  the  receipt  of  heat  would  become 
infinitely  great  at  the  moment  the  earth  and  sun 
coindded,  though  but  once  a  year.  Sir  B.  Ball 
speaks  of  some  who  call  the  Ice  A^  an  effect  of 
greater  heat ;  but,  in  fact,  he  himself  holds  it 
to  be  so. 

In  p.  95  is  one  obvious  error,  that  '*  with  the  pre- 
sent eccentridty  of  the  earth's  orbit,  the  greatest 
possible  difference  between  summer  and  winter 
would  amount  to  33  days."  With  the  present 
eccentridty  it  certainly  could  not  exceed  eight  davs. 
which  was  its  amount  about  six  centuries  ago.  Bui 
higher  in  thatpagehe  says :  "  The  number  4o6,  mul- 
tiplied by  the  eccentricity,  expresses  the  difference 
in  days  between  the  lensth  of  the  two  seasons." 
In  Appendix,  p.  177,  he  auo  says :  **  The  maxim nm 
difference  between  the  length  of  summer  and  winter 
is  thus :  465  days  x  eccentridty.*' 

But  suppose  the  eccentricity  were  0  9.  The  two 
seasons  would  differ  then  by  nine-tenths  of  465 
days,  or  more  than  a  year.  I  thought  at  first  that 
465  was  a  misprint  for  365 ;  bat  this  works  no 
better. 

465  X  0-0745  gives,  not "  33,"  but  near  35. 

365  X  00745  gives     .     .     .     about      27'5. 

I  cannot  but  think  some  application  of  the  eccen- 
tridty^ or  perhaps  its  square,  to  335  will  give  &e 
true  difference  ;  but  has  it  here  been  deduct  ? 

E.  L.  Garbett. 
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OOKJimOTION    OF    VBNUS    AND 
JUPITBB. 

[33107.]~Teb  oonjimction  of  Venus  and  Jupiter, 
wbioh  i^  predicted  to  take  place  at  lOh.  Hm.  a.ni. 
en  February  G,  unfortunately  occurs  after  sunrise 
in  Europe ;  but  as  the  planets  will  be  dose  together 
after  sunset  on  the  eveniogt  of  the  5th  and  6th,  I 
haTe  thouffht  that  two  diagrams  of  the  appearance 
of  the  fiela  of  view  with  a  low  power  at  7h«  p.m. 
on  the  eyenings  of  the  5th  and  6tb  (Figure  1  repre- 
senting the  appearance  of  the  planets  and  the  stars 
sorzoundinff  them  on  the  5th,  and  Fig.  2  on  the  6th) 
might  be  of  interest  to  some  of  the  readers  of  the 
^E.M."  Marthgiyes  the  distance  of  the  limbs, 
geooentrioally,  at  the  time  of  nearest  approach  as 
18*4",  the  equatorial  diameter  of  Jupiter  being 
3404",  and  the  diameter  of  Venus  1352".  The 
brighfaiees  of  Jui>iter  is  only  about  one-half  of  what 
it  was  in  the  middle  of  last  September ;  and  the 
brightness  of  Venus,  as  compared  with  what  it  will 
be  on  June  4,  is  as  69  to  184,  A^  of  the  disc  being 
illuminated.  At  about  2h.  40m.  p.m.  on  the  5th, 
Venus  will  be  in  ooo junction  with,  and  about 
50*'  South  of,  the  6|  magnitude  star  B.A.O. 
S184,  shown  just  outside  the  border  of  Fig.  1  ;  and 
at  6h.  10m.  p.m.  on  the  6th,  Jupiter  will  M  in  con- 
junction with  the  L9'5  mag.  star  S.D.  -4%  5903,  the 
star  being  about  20"  south  of  the  planet's  southern 


limb.    The  figures  attached  to  the  stars  are  the 
approximate  magnitudes  in  the  photometric  scale. 

H.  Sadler. 

THE  aiXABBANTIDS. 

[33108.]— Ik  reply  to  Mr.  Booth's  query,  letter 
33087,  I  re^et  I  am  unable  to  give  the  time  of 
maximum  display,  the  sky  being  oyercast  here  from 
12  till  2  a.m.,  iooU  time.  After  this,  howeyer,  they 
appeared  steadily  up  to  3.30,  when  tiiey  apparently 
slacked  off.  I  may  mention  I  saw  no  quadrantids 
during  the  preyious  or  following  eyenings ;  but  on 
the  night  of  the  6th  I  saw  a  large  meteor  from  this 
region,  which  at  once  suggested  itself  to  me  as  a 
straggler.  I  am  pleased  to  see  that  Mr.  Corder  and 
I  confirm  each  otner  as  regards  radiants  that  night 
at  181"  -f  20"  and  210»  +  19\ 

Dublin,  Jan.  23.  W.  H.  Mllligan. 

BAIN  WITHOUT  OLOTTDS  — A  SID- 
EBEAIi  TIKE  WATCH— A  SWABK  OF 
8T7NBP0TS. 

[33109.]— On  Friday  night,  22nd  inst,  at  10.60  I 
went  into  the  garden  for  the  purpose  of  consulting 
the  thermometer.  A  considerable  haze,  such  as  has 
been  by  no  means  uncommon  of  late,  dimmed  the 
lustre  of  Sinus,  Bigel,  and  neighbouring  stars ;  but, 


at  a  greater  altitude.  Castor,  Pollux,  CapeDs.  Aids- 
baran,  and  their  compeers  ihone  quite  bxilUsntly. 
I  could  detect  no  trace  of  a  doud  oyer  any  pottaon 
of  the  yiaiUe  sky,  yet  a  brisk  shower  was  tsOiBt. 
Is  not  tlus  something  out  of  the  oommon  way?  i 
remember  haying  read  somewhere  many  vssn  ago 
that  rain  did  sometimes  fiall  from  a  doadlsaik?; 
but  the  mystery  of  inyisible  ooadensataoa  of  tta 
aqueous  yapour  was  not  eyen  noticed. 

Being  the  possessor  of  a  17s.  6d.  Watslmiy 
watch  for  which  I  haye  no  other  use,  I  iobm  timi 
ago  conceiyed  the  idea  of  regulating  the  aaasto 
keep  sidereal  time,  and  finding  a  place  for  it  ia  sij 
pocket.  As  it  answered  the  purpose  most  admual^ 
(Waterburys  really  seem  to  be  excellent  tins- 
keepers)  I  decided  to  elaborate  it  a  little.  I  eoa- 
sequenUy  remoyed  the  seconds  hand,  and  atlMhsi 
to  the  dial  underneath  the  hour  and  minute  hsadsa 
disc  of  highly  glazed  paper  ruled  with  a  fbs  pai 
from  centre  to  circumference  into  5°  spaosi.  k 
watch  in  which  the  hour  hand  reyolyesonosm24 
hours  would  be  decidedly  better ;  but,  as  it  ii»  I 
haye  marked  the  first  12  hours  and  their  oont- 
sponding  higher  numbers  in  their  proper  positiott 
as  follows :— ^sf  YV>  and  so  on.  Midway  Dstwstt 
centre  and  circumference  of  the  disc  I  hsTS  de- 
scribed a  n>ne  i^in.  in  width  in  whioh  to  plot  dom 
with  a  fine  pointed  soft  lead  pencil  the  plaastuj 

Smbols  in  their  respectiye  B.A.  The  space  betvsn 
is  zone  and  the  centre  of  disc  I  haye  derotadto 
the  principal  stars  of  the  N.  Dec.,  plotted  dowa  is 
ink :  and  the  space  between  the  zone  and  oireom- 
ference  to  stars  of  S.  Deo.,  taking  oare  to  indisili 
in  the  case  of  this  \l  arrangement  for  both  nlaaili 
and  stars,  whether  B.A.  4  or  B.A.  16;  B.A.  5  or 
B.A.  17  IS  meant,  by  attaching  the  number  of  tte 
hour  to  the  name  or  mabol.  Now  each  of  the  7 
spaces  aboye  mentioned  corresponds  to  10m.  B.A ; 
consequentiy  it  is  an  easy  matter  eyery  fifth  day  to 
take  from  the  '*  £.M."  or  Whitaker'9  Aimatwk  the 
B.A.  of  sun,  moon,  and  planete.  and  lightiy  peaofl 
down  the  symbols  of  each  on  tne  disc  with  a  don 
approximation  to  the  truth,  to  be  erased  aadie- 
adjusted  after  fiye  days  haye  past.  The  nameiof 
the  Zodiacal  constellations  are  also  described  in  tte 
spaces  between  the  respectiye  hour  numberB.  I 
find  this  littie  arrangement  exoeedingl^  osafol, 
being  all  day  occupied  in  the  Strand,  where  it  has  for 
months  past  beoi  as  difiicult  to  glimpse  a  Utof 
dear  sky  as  it  is  to  meet  with  a  person  who  doeoaot 
^[rumble.  The  hour  hand  of  the  wateh  oosxespoDdi 
to  the  meridian,  so  that  one  sees  at  a  i^anoe  aot 
only  the  sidereal  time,  but  also  what  plaost  or 
noticeaUe  sttf  is  thereon,  or  rising  or  setting. 

At  12.30  p.m.  to-day  I  counted  no  fewer  than  21 
spots,  large  and  small,  on  the  sun's  disc,  yiewsd 
through  a  3in.  refractor,  power  80.  Tried  150:  a 
larffe  spot  in  northern  hemisphere  seemed  to  be 
bridged  completely  oyer,  but  definition  was  iir 
from  good.  There  was  a  fine  cluster  of  12  or  M 
spote,  yarious  sizes,  not  far  from  W.  limb.  Should 
like  to  hear  something  about  them. 

William  Qodden. 


TELESCOPES  AJH)  TBOOPSSIPS-OAB- 
BOLIO  AOID  AND  INSECTS -FAINT 
STABS— PBIOE  OF  KANUPAOTUBBO 
SII.VEB. 

[33110.]— I  AM  greatiy  obUged  to  Mr.  Sadlsr 
(letter  32941)  for  the  trouble   he    has  taken  v 
making  out  for  me  a  list  of  test  stars,  with  latc^ 
measuremente.    It  will  be  yery  useful  to  me.   I 
must  also  apologise  for  not  noticing  the  remarks  d 
"F.B.A.S.''  (letter  32762,  p.  133)  and  of  "8m.'* 
(letter  32769,  p.  134)  on  the  fungoid  growth  ob 
lenses  of  my  telescope.    A  friend  m  England  hM 
"first  read^'  of  my  copies  of  the  "B.M.,"nd 
forvntfds  them    to   me,  and,  unfoztunately,  ths 
number  for  October  2  got  lost,  and  I  haye  only  jw 
receiyedit.    In  answer  to  "Sm.,"  I  at  fiistouf- 
pected  myself  that  the  spote  wero  due  to  the  casM 
he  mentions ;  but  as  they  persisted  on  separstiDg 
the  object-glass  lenses,  the  proof   of  their  sab- 
stantiai  existence  was  manifest.     Moreoyer,  aooe 
of  the  spote  aro  of  eccentric  form,  like  an  ms^ 
under  the  microecope.  I  haye  followed  *  *  F.B.  A.S-  ■ 
adyioe,  and  scrubbed  thoroughly  with  pure  aloobol 
on  cotton  wool,  but  with  no  effect  whatoyer.  Hoff^ 
oyer,  they  do  not  at  all  injure  the  definition,  m 
obstruct  littie  light,  but  I  should  like  to  know  tkflfr 
cause  and  com|X)eition.    This  is  a  terrible  olimsls 
for  destroying  instrumento.     My  lacquered  bd* 
telescope   is  now   an  ugly  tube  of  dull  oolonii 
spotted  all  oyer  with  black  disoa  the  size  of  * pn* 
head  to  a  threepenny-bit.    Nickel  plate  soffsism 
theeame  manner.    Can  "Eos,"  or  "F.B.A.S*t^| 
or  an^  other  trayelled  contributor  to  the  **  £.  B. 
explain  ?    Is  it  due  to  flies,  or  cockroacbei)  or  to 
damp  heat  i  . 

I  find  that  the  one  thing  whioh  insects  wiUoot 
faoe  is  the  smell  of  carbolic  acid.  The  powoff 
impregnated  with  the  add  is  inyalnaUe  forputtiag 
in  tins  wherein  to  stand  the  legs  of  toblei,  botUii 
of  sweete,  sugar,  &c.  The  ante  are  compietely 
baffled  by  it,  and  it  laste  for  months  witboat 
renewal.  , 

Christmas  Eye  was  a  remarkable  night  for  zAint 
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0tan.  It  wu  a  dead  calm,  and  a  beavj  dew  fallinR 
(a  rare  oconrzenoe  here).  The  aky  waa  like  rich 
black  Telyet,  on  which  the  itan  shone  like  electric 
]am|M«  Definition  was  bad,  but  faint  objects  very 
strikingly  visible.  The  zodiacal  light  could  be 
traced  beyond  Jupiter,  and  was  very  bright 
towards  the  horizon.  With  my  S^tn.  (which  ^th 
tbe  spots  on  the  o.g.  cannot  be  more  than  equal  to 
a  3iin.  in  light-grasping  power)  the  faint  eofnes  to 
X  Oiionia  was  constantly  held  (power  80).  Five 
Stan  ooold  be  seen  in  the  IVapezium.  Uie  fifth 
being  about  midway  between  the  two  lower  stars 
of  the  trapezium  fin  inverting  telescope).  To  the 
naked  eye  numberless  stars  were  visible  not  shown 
in  Proctor's  **  Star  Atlas.**  I  tried  Aldebaran,  and 
gUmpeod  a  r«m««,  but  found  it  much  harder  than 
either  of  the  faint  stars  just  mentioned.  The  next 
night  definition  was  penection,  but  not  a  glimpse 
could  I  get  of  the  Trapezium  star  or  of  the  comes  of 
Aldebaran.  A  Orionis  was  just  visible  by  averted 
vision.  After  which  ezi>erienoe  I  am  very  sceptical 
of  the  possibility  of  laying  down  any  geoeral  rule 
for  viability  of  star  magmtudes  in  given  apertures. 

Some  years  ago  I  asked  a  question  in  the 
YxQusa  MwcoASio,  to  which  I  received  no 
answer.  There  must  be  some  jewellers  and  silver- 
smiths who  read  this  journal,  and  therefore  I  will 
appeal  to  them  again  to  tell  me  why  the  price  of 
manufactured  silver  is  so  high.  For  example,  if  a 
silversmith  offers  me  an  electro-plated  teapot  for 
the  sum  of  £2,  it  appears  to  me  that,  at  a  most 
generous  calculation,  the  price  of  an  identical 
pattern  silver  one,  weighing,  say,  lOoz.,  should  be 
arrived  at  thus:  Pnce  of  material,  say,  £2; 
workmanship,  £2 ;  one  year's  interest  on  outlay  of 
£4,  at  10  per  cent.,  88.  Total,  £1  8s.  It  will  be 
observed  that  I  have  allowed  the  whole  price  of  the 
electro-plated  article  for  the  making  of  the  silver, 
plate  dealer's  duty,  &c. 

Now,  what  I  want  to  know  is  why,  the  electro- 
plated teapot  beiDg  priced  at  £2, 1  should  be  ex- 
pected to  pay,  say,  £9  for  the  silver  article?  If 
wajouB  can  explain  this,  I  am  sure  many  readers  of 
the  '<  £.  M.*'  vnll  be  interested.  I  am  very  certain 
that  any  manufacturer  who  will  sell  silver  goods  at 
a  fixed  cost  for  workmanship,  profit,  and  interest  on 
outlay,  and  so  much  per  oz.  for  the  metal  contained 
in  the  artioles  themselves,  would  have  a  good  sale 
for  his  wares  now  that  the  silver  duty  is  removed. 
PersoniOlyy  I  should  consider  it  a  waste  of  money 
to  buy  electroplate  could  silver  be  had  on  reason- 
able tenns,  and  I  am  sure  I  am  not  the  only  person 
of  such  opinion.  Most  assuredly  I  am  not  gomg  to 
pay  15s.  or  £1  per  ounce  for  a  teapot  made  of  metal 
whoee  intrinsic  value  is  somewhere  between  3s.  6d. 
and  4s. 

Csn  any  reader  give  me  a  hint  as  to  preserving 
some  large,  fat-bodied  spiders  ?  They  wul  not  dzy 
up  if  kept  in  the  open,  but  burst,  and  turn  putrid. 
In  spirits  they  also  burst  after  a  few  days.  Their 
bodies  are  most  inordinately  fat,  like  a  plum 
podding  ia  shape.  I  wish  to  preserve  them  for  a 
museum.  T.  Preston  Batteraby, 

Barbados,  Bee.  29.        Capt.  B.A.,  F JI.A.S. 

BHAPINa  ICAOHINBS. 

[33111.] — TtfiT.LTKra  and  shaping  machines  should 
be  useful  tools  in  a  small  way,  and  I  believe  that 
■ome  are  made  for  use  in  amateurs'  workshops ;  but 
I  mention  the  matter  to  call  attention  to  the  follow- 
ing, which  I  find  in  an  American  paper  by  Mr.  J. 
Lan^,  which  may   be  useful  to   those  who  have 


■hapmg  machines. 


common  double-spindle  shsper  is  a  peculiar 
manhine  to  keep  in  order,  on  account  of  the  manner 
it  is  fitted  up.  On  an  ordinary  shaper,  to  fill  the 
nqoirements,  the  top  of  the  spindle  must  be  of 
BBJaU  diameter,  to  receive  small  collars,  to  get  into 
•DaD  curves,  and  there  must  be  enough  clearance 
between  the  knife  and  the  spindle.  This  causes  the 
ton  part  of  the  spindle  to  be  very  small.  We  gener- 
mj  have  two  or  three  changes  of  collars-^that  is, 
u  diameter.  Some  builders  furnish  with  their 
midlines  one  set  of  collars  about  l|in.  diameter, 
one  set  2in.,  and  one  set  of  Sin.  collars ;  while 
othen  famish  one  set  only  about  2|in.  in  diameter. 
Kow,  to  accommodate  the  small  collars  the  top 
of  Uie  spindle  has  to  be  three-fourths  or  seven- 
sighths  of  an  inch  in  diameter,  and  one  about  4^  to 
^<  long,  sometimes  longer ;  and  these  spindles,  to 
CO  anything  like  good  work,  mustjnake  4,500  turas 
a  mmute.  Suppose  these  spindles  are  a  least  bit  out 
oft^e.  They  are  a  faflure  for  good  work.  They 
w  teemble  and  jar,  and  the  work  they  produce 
^  be  wavy  and  chattered.  In  a  new  shaper,  to 
all  appearances  a  first-elass  machine,  this  often 
J>^<2U]B.  One  of  the  spindles  never  runs  true,  while 
ue  other  will  run  perfect  in  every  particular,  and 
i^A^w  give  trouble.  The  defective  one  is  a  continual 
■owoe  of  trouble,  jarring  and  always  running  hot, 
■JJtayg  a  great  deal  of  lost  time.  AU  upright 
Jftooles  on  any  machine  require  more  atten- 
uon  than    level    ones.    One    reason    is,  the  oil 

long     aroimd     the    bearing 
off.    The  top  bearing  wear- 


JoM   not    remain 
p«o»  it  ia  worked 


H  out  of  line  with  the  bottom  or  step  bear- 
ff.TS?P  'wquent  taking  up,  causes  the  spindle  to 
be  a  little  cramped.    Thispro'  " 


produces  an  unsteady  jar 


and  poor  work.  Other  defects  are  the  unsteady 
whipping  motion  of  the  quarter-turn  belts  chasing 
up  and  down  on  the  pulleys  on  the  spindles ;  rub- 
bing against  the  flanges  either  top  or  bottom ;  some- 
times not  enough  room  for  clearance  of  belts  between 
the  castings ;  continual  slapping  against  the  comers, 
which  are  always  sharp,  soon  des&oying  the  life  of 
the  belts ;  sometimes  the  hangers  are  too  high  on 
the  countenhaf  t,  causing  the  belts  to  run  up  too 
high,  and  the  frame  of  the  shaper  is  raised;  the 
table  is  too  high  for  a  medium-sized  man,  so  a  plat- 
form has  to  be  built  around  the  work  end  of  the 
table  to  stand  in  a  natural  position  while  operatiog 
the  machine.  v 

I  have  seen  an  iUustration  showing  a  shaper  with 
an  improvement  on  the  countersnaft,  two  idle 
pulleys  or  binders  inside  the  two  driving  pulleys, 
raising  the  belts  up  to  a  suitable  height  and  pre- 
venting the  flapping  of  the  belts,  causing  them  to 
run  tieaAiLy  ana  true  as  the  side  spindle  oelt  on  a 
flooring  and  ceiling  machine.  The  drum  or  pulley 
is  placed  near  the  driving  pulleys  inside  machine 
frame.  It  prevents  the  slipping  of  the  belts,  and 
keeps  them  up  in  place  on  the  spmdle  pulley. 

Some  causes  of  spindles  runmng  unsteady  are  the 
yoke  or  supports  being  too  light,  and  not  firm  or 
strong  enough ;  over-speeding  the  machine  if  it  be  a 
light  shaper.  Another  cause,  when  knives  are 
narrower  than  others,  on  screwing  down  the  collars 
with  a  large  wrench  and  drawing  one  side  of  collar 
out  of  true,  will  be  sufficient  to  spring  the  top  or 
small  part  of  the  spindle,  and,  nine  cases  out  of  ten, 
trying  to  true  up  tne  spindle  will  be  a  failure.  The 
chea|>est  way  in  the  end  when  this  trouble  is  met 
with  is  to  order  a  new  spindle.  The  general  run  of 
shaper  spindles  are  about  l|in.  in  diameter— that 
is,  tbe  largest  part.  If  shaper  spindles  could  be  as 
laree  above  the  top  of  table  as  they  are  below  the 
tame,  there  would  be  a  great  deal  less  tzouble  to 
keep  them  in  order.  To  my  idea,  the  top  part  of 
the  spindle  to  receive  the  ooUars  should  be  not  less 
than  l^in.  in  diameter,  the  lower  part  the  usual 
size. 

Another  reason  why  shaper  spindles  often  give 
trouble  is  this :  The  small  or  top  part  is  long  and 
slender,  and  must  sometimes  resist  a  hard  cut  with 
nothing  to  support  the  top^  end,  causing  it  to  tremUe. 
It  can  be  seenbythe  out  it  produces,  which  is  often 
a  little  wavv.  we  nuiy  take,  for  comparison  some 
of  the  small  moulders  with  the  outsiae  support  or 
bearing.  The  shaft  is  small,  and  without  this  sup- 
port would  tremble  and  do  baa  work.  Of  course, 
some  will  say  there  is  a  difference  in  the  size  of 
heads ;  but  to  my  idea  the  principle  holds  good  on 
the  shaper  as  well  as  on  the  moulding  machine. 
Inside  moulders  do  better  work  ^han  outside 
mouldexB,  on  account  of  a  good  bearing  each  side 
of  the  head,  causing  a  steady,  firm  motion  to  the 
cutting  cylinder.  Would  it  not  be  an  improvement 
on  the  shaper  if  there  could  be  a  top  support  to  the 
spindle  ?  I  think  I  hear  a  great  many  say  it  would 
be  in  tilie  way,  and  would  not  be  praoticaUe,  and 
too  much  time  would  be  consumed  in  changing 
cutters  and  collars.  Perhaps  it  would  be  ;  but  the 
time  will  come  when  the  shaper  in  use  at  the 
present  day  will  be  greatly  improved  upon,  and  wHl 
be  safer  to  operate. 

I  know  tins  is  nothing  new,  that  all  medium- 
sized  shapers  should  have  laige  collars  for  each 
spindle,  about  4in.  in  diameter,  in  addition  to  the 
small  ones.  The  collars  should  be  about  4iin.  in 
diameter,  to  suit  the  cut  of  an  ordinary  sticker-head. 
In  a  case  of  emergency  the  sticker-head  can  be  put 
on  the  shaper  and  used  for  some  work  where  there 
are  knives  to  fit  the  sticker  head,  and  not  the  shaper 
collars,  which  is  vezy  often  the  case.  A  bettor  plan 
is  to  have  a  pair  of  heads  just  like  the  sticker,  only 
the  bore  to  suit  the  shaper  spindle,  which  is  always 
smaller.  It  will  pay  for  itself  in  a  short  time,  and 
a  great  deal  of  work  can  be  done  in  a  short  time. 
Large  shaper  collars  are  always  better  than  small 
ones  for  square  work,  such  as  heading  pickets  to  a 
Ootiiic  point,  and  other  work  of  this  kmd.  A  good 
rate  of  speed  is  necessary  for  all  shapes,  large  and 
small.  The  ordinary  collar  being  small,  the  cutting 
movement  in  feet  must  be  made  up,  and,  of  course, 
the  spindles  have  to  be  speeded  up  to  4,500  turns  to 
do  any  kind  of  satisfactory  work;  they  should 
never  be  speeded  less  than  4,000  turns.  If  they 
are.  they  are  more  dangerous  to  operate,  on  account 
of  the  nature  of  the  work  they  do. 

Some  mechanical  experts  recommend  this  man- 
ner of  operatiag  shapers,  namely:  In  arranging 
shapers  always  drive  them  at  as  high  a  speed  as 
the  spindles  and  bearings  will  stand.  The  small 
diameter  of  the  head  requires  this  to  attain  any- 
thing like  a  standard  speed  with  the  cutting 
edges;  besides,  it  insures  greater  safety  to  the 
operator.  The  weight  and  inertia  of  a  piece  will 
often  prevent  it  catching  at  a  high  spoed  when  it 
would  be  drawn  in  at  a  slow  speed.  This  is  true 
in  some  respects  and  in  others  not.  To  overspeed 
any  machine  is  a  great  mistake,  and  is  often  done 
through  a  false  idea  that  a  big  amount  of  work  can 
be  done,  that  cutters  will  work  better  if  they  are 
run  at  very  high  speed.  It  soon  wears  out  a 
machine  and  makes  it  a  rattle-trap,  besides  the 
extra  cost  of  belts,  frequent  babbitting,  hot  boxes, 
delays  in  tinkering  with  the  machine,  sc,  which  is 


Bare  to  follow.  A  set  of  spindles  properly  fitted 
up  should  run  at  4,500  tarns  a  minute,  wbidi,  with 
heads  or  collars  2|[in.  in  diameter,  gives  a  cutting 
movement  of  a  little  loss  than  3,0()0  feet  a  minute, 
and  with  larger  collars,  which  all  shapers  should 
have,  a  great  deal  more  as  the  diameter  increases 
in  size. 

The  step  bearings  of  these  machines  should  be  bm 
long  and  nearly  as  large  in  diameter  as  the  top 
besrags.  arranged  to  be  flooded  with  oiL  The 
countershaft  should  set  about  8ft.  from  the  spindles, 
to  give  a  good,  easy -running  belt ;  too  long  a 
distance  from  spindles  to  countershaft  will  cause  a 
flapping  motion  to  belts,  and  make  the  machine  ma 
unsteadily.  Do  not  use  knives  that  are  of  an  un- 
even width,  which  causes  a  strain  on  the  top  part  of 
the  spindle  when  screwed  down  or  secured,  and  will 
injure  the  shaft  if  continued.  Use  a  pair  of  calipers 
and  bring  the  cutters  to  an  exact  width  when  th^ 
are  first  made. 

As  to  bltfiks  for  shaper  cutters,  have  on  hand 
several  bars  of  beet  cast  steel,  ^in.  by  lin.,  tin.  by 
IJin.,  ^in.  by  Ifin.,  |in.  by  2m.,  ^in.  by  2iin.,  and 
wider,  in  such  proportion  afi  the  nature  of  the  work 
may  require.  Cut  these  bars  up  into  lengths  of 
about  2ft.  each.  Send  them  to  a  machine  riiop 
to  have  their  edges  jointed  and  bevelled  by  a 
planing  machine.  This  will  cost  but  a  trifle,  and 
will  insure  uniform  width  of  cutters,  without  which 
no  machine  can  work  well,  as  the  spindle  is  bent  to 
meet  any  variation  of  width  between  the  cutters 
forming  pairs.  The  cutters  can  be  cut  from  the 
bars,  shaped  and  tempered  as  needed. 

lliere  is  no  doubt  that  a  shaper  is  a  dangerous 
machine  to  operate,  from  the  fact  that  the  nands 
are  constantly  exposed  to  the  cutters ;  but  a  care- 
ful and  thoughtful  operator  will  always  be  on  the 
alert.  The  square  cutters  are  just  as  dangerous  as 
the  deep  cutters.  Nine  cases  out  of  ten  more 
accidents  occur  where  square  cutters  are  used  than 
where  long  or  deep  cutters  are  used.  The  operator 
is  involuntuily  cautious;  but  with  small  cutters 
the  man  is  independent,  hence  so  man^r  accidents. 
Accidents  will  occur,  it  is  true ;  but  if  machine- 
men  would  not  become  so  indifferent  there  would 
be  less  accidents.  If  the  angles  of  the  cutters  were 
obtuse,  there  would  be  less  danger ;  but  they  would 
not  do  as  good  work.  An  acute  angle  is  the  best 
on  aocount  of  the  nature  of  the  work  to  be  done  on 
these  maohines.  Three- agnared. 


EXPBBIUBNT8 


IN   BLBOTBOSTATZOa. 
—II. 


[33112.1  —  Experiment  No,  4.  —  EUctrifieatiom 
transferaole,— The  apparatus  for  this  experiment 
consists  of  a  tin  can  (A,  Fig.  2).  on  one  side  of 
which  is  soldered  a  brass  hook,  and  which  is  sup- 
ported on  a  glass  stand,  B.    A  pith  ball,  suspended 
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by  a  thread  from  a  metal  stand,  ia  placed  so  thai 
the  pith  ball  may  hang  about  an  inch  from  the  can. 
Having  arranged  the  apparatus  as  shown,  excite 
the  glMS  rod  and  draw  it  through  the  hook.  It  will 
be  found  that  the  can  attracts  the  pith  ball,  both 
while  the  rod  is  in  contact  with  the  can  and  after  it 
has  been  removed.  On  touching  the  can  with  the 
fin|[er,  the  pith  ball  at  once  svringi  back  to  a  vertical 
position. 

This  ex2>eriment  shows  in  a  clearer  manner  how 
electrification  may  be  transferred  from  one  body  to 
another.  The  steps  by  which  this  experimental  re- 
sult is  established  are  worth  a  little  farther  ex- 
amination. 

1.  The  divergence  of  the  pith  Iball  from  the 
vertical  towards  the  can  shows  that  there  is  an 
attraction  between  them.  (We  say  there  is  an 
attraction  between  them  because  it  is  a  mechanical 
principle  that  the  pith  ball  attracts  the  can  with 
exactly  the  same  force  as  the  can  attracts  the  pith 
ball.) 

2.  This  mutual  attraction  is  the  mark  or  sigm 
that  one  of  the  two  bodies  Lb  electrified. 

3.  In  the  present  instance,  the  can  is  the  eleetri- 
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fi«d  lx>dy,  and  it  ham  become  electrified  by  oontaot 
with  the  ezdted  glan  rod. 

In  addition,  we  further  infer  from  this  experi- 
ment : — 

(i.)  That  the  electrified  conditon  of  a  body  is  not 
permanent,  for  the  electrification  of  the  can  disap- 
peus  on  touching  it. 

(U.)  rhat  the  poiaibility  of  a  body  becoming 
electnfied  is  dependent  in  some  way  on  the  nature 
of  the  sabttance  (in  thiB  case,  ^lasB)  that  supports 
it.  When  a  body  is  supported  m  such  a  wa^  as  to 
be  capable  of  acquiring  tne  electrical  state,  it  is  said 
to  be  "  insulated.*' 

Practical  Remark*, ^-Yot  the   aboTe  and  many 
other  experiments  it  is  necessary  to  "insulate"  a 
body — ^tbat  is,  to  support  it  in  such  a  manner  as  to 
allow  it  to  become  and  to  remain  electrified.  A  body 
if  inirolated  generally  by  placing  it  on  an  "insulating 
stand."    The  following  is  a  very  simple  method  of 
oonstruotinff  such  a  sUnd.    Procure  a  number  of 
pieces  of  wmdow-slass  about  Tin.  square.    From  a 
piece  of  sheet  ebonite  cut   out  about  a  dozen 
roughly  cnbiGal  fragments.    Lay  one  of  the  squares 
of  glass  on  the  t^le.    On  it  place  three  of  the 
fra^ents  of  ebonite,  taking  care  that  they  lie  on 
their  smooth  side.    Lay  the  seoond  square  of  g\wn 
on  the  ebonite  supports  immediately  over  the  uvt ; 
then  place  on  it  three  more  fragments  of  ebonite ; 
then  lay  down  the  third  square  of  glass.    Continue 
this  prooees  till  all  the  squares  of  ^ass  are  used  up. 
Four  squares  will  generally  be  found  sufficient. 
Ilie  fragments  of  ebonite  should  be  kept  at  least  an 
inch  from  the  edge  of  the  glass,  and  each  three 
should  be  placed  over  the  interrals  between  the 
three  below.    The  glass  should  be  perfectly  clean, 
and  it  is  best  to  warm  it  before  building  up  the 
stand.    It  must  be  remembered   that  insulation 
depends  chiefly  on  the  condition  of  the  surface  of 
the  material  used  to  insulate.    The  efficiency  of  the 
stand  just  described  depends  chiefly  on  the  ebonite. 
Hence  it  is  best  to  cut  the  fragments  from  the  sheet 
Just  before  they  are  used,  and  in  any  -case  they 
should  be  perfectly  clean  and  free  from  dust.    One 
advantage  of  this  form  of  insulating  stand  is  that 
dust  does  not  readily  penetrate  between  the  squares 
of  fflaas.    In  order  to  keep  the  metal  can  in  this 
ana  similar  experiments  from  slipping  on  the  smooth 
surface  of  the  glass,  it  may  be  plac^  on  a  piece  of 
sheet  indiarubber,  and  a  couple  of  pounds  of  i^ot 
put  inside  the  can. 

Cork  balls  may  be  used  instead  of  pith  balls. 
They  should  be  about  |in.  in  diameter,  and  gilt  or 
•covered  with  Dutch  metal.  (TinfoU  is  too  heavy 
for  the  purpose.)  The  Batch  metal,  which  ia  used 
by  gildera  as  a  cheap  substitute  for  gold  leaf,  may 
be  made  to  adhere  by  first  covering  the  cork  ball 
with  a  little  glue.  Cork  is  most  eaSily  cut  with  a 
knife  having  a  saw-like  edge,  such  as  may  be  pro- 
duced by  sharpening  it  on  a  gritty  stone,  or  with  a 
file .  The  amateur  oorkcutter  will  find  a  rasp  useful 
for  rounding  off  comers.  O.  J.  B. 


INOUBATOB  BBGirLATOBS. 

J;33U3.]~Ik  a  recent  number  of  the  "  E.M." 
brmation  concerning  regulators  was  sought,  and 
in  reply  thereto  several  articles  have  recentiy 
Appeared  from  contributors,  giving  sketches  of 
legulators  ;  but  nothings  new  seems  to  have  been 
brought  out,'the  sketches  being  simply  reprints  from 
back  numbers  of  the  **  E.M." 

Having  devoted  a  number  of  years  of  study  and 
experiment  to  the  subject  of  artificial  incubation, 
and  being  familiar  with  the  workings  of  a  large 
numbw  of  the  incubatcns  patented  in  this  countxy, 
as  well  as  elsewhere,  I  believe  I  have  acquired  some 
knowledge  on  the  subject,  and  to  which  the  readers 
of  the  *'  £.  M."  are  welcome. 

Probably  more  attention  has  been  paid  to  the 
subject  of  artificial  incubation  in  the  United  States 
duzing  the  last  fifteen  years  than  elsewhere.  During 
that  period  upwarda  of  500  patents  have  been 
granted  for  incubators  and  their  attachments. 

The  heat  of  incubators'  is  usually  controlled  by 
one  or  more  of  the  following  methods :  The  open- 
ing of  a  valve  to  allow  the  not  air  to  escaoe ;  to 
'alK>w  the  heat  of  the  fiame  to  escape ;  bv  reaudng 
the  fiame.  This  last  method  is  usuallv  accom- 
•pUshed  (assuming  the  heat  to  be  produced  oy  a  coal- 
oil  lamp)  b^  cutting  off  the  air  supply  nom  the 
flame ;  this  is  done  oy  a  collar,  whicb  fits  loosely 
around  the  wick  tube,  and  when  down  \a  level  with 
the  top.  It  is  lifted  bv  means  of  a  crank  or  lever ; 
a  |in.  rise  of  the  collar  reduces  tiie  flame  more 
than  one-half.  Similar  results  are  attained  by  the 
use  of  a  burner  such  as  is  usually  sold  with  hanging 
parlour-lamps,  by  simply  pulling  a  small  chain, 
two  laws  are  brought  together  above  the  flame,  and 
the  ught  is  extinguished  or  reduced,  according  to 
the  length  of  the  pull. 

The  use  of  any  mechanism  to  reduce  the  flame 
has  two  objections.  First,  it  requires  to  be  discon- 
nected from  the  other  attachments  eveir  time  the 
wick  is  trimmed.  To  avoid  this,  wicks  of  asbestos, 
being  fireproof  and  claiming  to  require  no  trimming, 
have  been  tried;  but  the  oil  soon  dogged  ths 
pores,  and  sufficient  oil  could  not  be  suppluid  to  the 
flame.  The  other  objection  is  tiiat  there  is  a  bare 
ponibility  of  a  few  grains  of  charred  wick  dropping 
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between  the  tube  and  ooUar,  causing  it  to  bind,  and 
the  flame  continuing  to  bum  overheats  and  destroys 
the  eggs.  The  only  advantage  in  reducing  the 
flame  is  the  saving  of  about  one  gallon  of  oil  during 
a  hatching.  Are  we  warranted  in  risking  an  in- 
cubator full  of  valuable  eggs  for  this  saving? 
Certainly  not;  and  the  bMt  incubators  of  this 
oountiy  are  no  longer  regulated  by  this  means. 

I  was  surprisea  to  see  in  a  late  issue  of  the 
*'E.  M."  an  article  illustrating  an  incubator,  in 
which  the  lamp- wick  was  turned  up  or  down  by  a 
gofuring,  so  regulating  the  flame.  Why  resort  to 
sudi  a  crude  and  ancient  method  when  either  of 
the  above  methods  oould  be  used,  and  requiring 
only  one-flftieth  the  power  to  effect  a  like  result  ? 

Among  the  various  methods  employed  to  rMulate 
incubators,  I  recall  the  following  :~A  curved  strip 
of  brass,  the  heat  expanding  it  and  completing  an 
electric  circuit.  A  compound  bar  of  brass  and  steel, 
riveted  together  either  straight  or  in  spiral  form. 
The  expansion  of  mercury  in  a  glass  tube  closing  an 
electric  circuit.  A  system  of  compound  levers  made 
of  compound  bars,  affecting  a  weight  and  clockwork 
medianism.  A  rod  of  hara  indiarubber  or  gutta- 
percha, similarly  operated,  which,  unlike  most  other 
materials,  contracts  by  heat.  A  capsule  of  metal, 
charged  with  a  few  drops  of  ether,  carbon  bi- 
sulphide, chloroform,  alcohol,  or  other  like  sub- 
stance. This  form  of  regulator  is  used  on  Hear8on*s 
incubator^  as  recommended  bv  Mr.  Fraser.  It  is 
also  used  m  this  country ;  but  three  or  more  capsules 
are  usually  connected  together. 
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Some  years  ago  I  made  over  100  capsules  of 
different  sheet-metals,  and  used  various  substanosi 
to  create  expansion,  and  I  found  the  capsules  sll 
unreliable,  and  not  near  so  effective,  sensitivei  aad 
certain  as  my  latest  regulator  described  further  os. 
With  capsules,  the  first  expansion  stretches  or 
draws  the  meiai,  which  never  regains  its  former 
condition. 

I  inclose  herewith  a  sheet  of  drawings  of  rosu- 
lators  which  may  be  of  interest  to  the  many  readen 
of  the  "  E.  M.,'*^  and  will  proceed  to  describe  thsn* 

Fig.  1.  This  is  a  balanced  rod,  and  works  bj  ths 
expansion  of  alcohol  and  mercury ;  P  is  a  grooved 
wooden  pulley  about  6in.  in  diameter ;  in  the 
groove  a  glass  tube  of  |in.  bare,  and  dosed  at  one 
end,  is  bent  aad  securely  strapped  in  place  aa  shoim ; 
F  is  a  knife-edge  bearing ;  B  is  a  rod  attached  ts 
the  pullev ;  W  are  weights  to  balance  the  regulator ; 
in  the  tube  a  quantity  of  alcohol  is  placed,  as  showa 
at  A.  Mercury  is  tiien  poured  in  as  shown ;  tke 
expansion  of  the  alcohol  and  mercury  tip  the  betfi. 
This  regulator  is  patented  in  the  U.S.  Its  objec- 
tions are: — 1.  Bemg  made  of  glass,  it  is  e«d7 
broken.  2.  All  adjustments  must  be  made  inside 
of  the  incubator.  3.  The  quantity  of  mereory 
necessary. 

Fig.  2  is  a  regulator  working  by  gas ;  it  is  quite 
oommon  here,  and  an  improvement  on  the  arods 
affair  described  by  a  correqwndent  in  the  <*  E.  M.*' 
four  or  five  numbers  back.  It  is  made  of  glass ;  tftf 
drawing  explains  itseU.  In  the  gas  ouUet  tiibaiil 
Y  a  hole  ia  drilled  suffldentiy  large  to  allow  v 


Jiv.  29,  1893. 


ENGLISH 


AND  WOBLD  09 


•ii:h 


ffOB:  No.  140  U 


509 


am 


•ofifliait  gM  to  iMun  to  keep  fhe  flmme  lit  when 
fhe  gM  if  ihiit  on  by  the  meroozy,  thns  dxspeiuiDg 
with  the  neoaaitj  of  a  aeoond  tabe  and  jet  ox  gas  to 
the  main  baner. 

Fig.  3,  as  my  impzoTemeat  on  Fig.  2,  ismade 
entirely  of  metal,  it  not  liable  to  be  broken,  and  ia 
alao  mnoh  moxe  aenaitlTe  to  heat  and  cold  than 

e'lai.  Forthemore,  the  atema  S,  G,  and  E  can 
made  long  enonsh  to  extend  np  and  through  the 
inoabator  or  other  heatinff  arrangement.  The  air- 
chamber  ia  a  oone  6xn.  in  diameter  and  Sin.  or  6in. 
hiffh,  made  of  thin  aheet  tin-plato  or  braai.  The 
taoe  S  ia  of  bnaa,  with  an  elbow  at  T.  The  tabe^ 
dijpa  through  a  oork,  which  flta  in  the  tabe  S,  ana, 
when  adjnated,  ia  aealed  up  with  aealing-waz  or 
gaiAtter'a  oement.  At  B  u  a  amall  OMtting,  in 
wfaioh  a  amall  rubber  oork  or  tight- ftttmg  aorew- 
cap  flta.  The  opening  ia  naed  to  drop  m  a  few 
dropa  of  ether,  m  oaae  rarefied  air  doea  not  give 
fomcient  preaanre.  The  operation  ia  the  aame 
aa  Fig.  2.  In  all  regolatora  where  gaa  ia  naed,  to 
obtain  good  reanlta  it  mnat  be  of  a  uniform  prea- 
nire,  neoeaaitating  a  reliable  goTemor  at  the  meter. 

Pig.  4  ia  an  electrical  regulator  of  my  own  deeign. 
4, 0,  and  the  air-chamber  are  the  aame  aa  Fis.  3 ;  N 
IB  a  piece  of  guttapercha-covered  wire,  dipping 
tightly  through  a  hole  in  a  cork^  which  flta  m  m. 
TM  cold  glycerine  ia  loaded  with  aa  mucl^  aal- 
ammoniac  or  oommon  salt  aa  it  will  diaaolye.  Thia 
nakea  it  a  good  conductor,  one  pole  of  the  battery 
bamg  attaoied  to  any  p«rt  of  the  regulator,  the 
other  to  the  inaulated  wire  X.  In  operation,  the 
heat  expaada  the  air,  foroea  the  glycerine  up  the 
etem  S,  until  it  touchea  the  ezpoaed  end  of  the  wire, 
which  completea  the  circuit.  ' 

Fig.  5  ia  an  air  cylinder  aurrounded  by  hot  water, 
heated  by  a  lamp.  From  the  air  cylmder  a  tube 
liiaa  to  the  top  of  the  incubator,  ana  to  its  end  ia 
attached  a  hoUow  rubber  ball,  upon  wfaich  a 
weighted  lerer  reata.  The  ezpanaion  of  the  air  in 
the  cylinder  ia  auppoeed  to  expand  the  ball  and  lift 
tke  leyer.  The  arrangement  ia  patented  in  the 
United  SUtea.  I  do  not  think  it  ia  reliable,  or  that 
it  would  work  well  for  any  lensth  of  time,  owing  to 
the  affect  of  heat  and  cold  on  the  rubber. 

Fig.  6  ia  a  balanced  regulator  of  my  own  deaign. 
8,  E,  and  the  air-chambcff  are  the  aame  aa  Figa.  3 
and  4 ;  the  atem  a  ia  bent  and  doaed  at  the  end, 
with  tiie  exception  of  a  email  hole,  v,  to  allow  the 
air  to  eea^  ahould  it  expand  in  Uie  tube.  F  ia  a 
knife-edge  bearing ;  W  ia  a  weight  eliding  on  a 
wire  rod  soldered  to  the  tube  S.  The  play  of  the 
upper  end  of  thia  tube  ahould  be  limited,  ao  as  to 
keep  it  always  on  an  incline.  This  aUowa  the 
dycerine  to  flow  back  to  its  ^ace.  In  operation, 
thie  glycerine  ia  forced  up  and  along  the  tube  S, 
tippbg  it  and  giving  the  movement.  Fig.  7.  Thia 
regulator  ia  alao  of  my  own  deei^,  and,  I  think,  is 
the  beet,  simplest,  and  moat  eensitiye  regulator  ever 
tsvented.  When  properly  made  and  adjusted,  it 
will  maintain  a  given  temperature  with  a  variation 
of  not  more  than  one-half  of  a  degree.  The  air- 
chamber  ia  oompoaed  of  two  thin  dieet-tin  plato  or 
brass  capsulea  about  9in.  in  diameter,  the  Mgea  of 
each  plato  being  turned  up  |in.,  one  fitting  within 
the  other,  ana  aoldered  at  the  edges.  These  two 
•capsules  are  connected  by  a  number  of  lin.  aheet- 
braes  or  tin-plato  pipea  4in.  or  5in.  long.  The 
arrangement  of  the  pipes  and  the  punching 
of  the  two  inaide  platee  of  both  capsules  is 
fhown  in  Fi^.  7  B.  The  obiect  of  making 
it  this  way  la  to  expose  a  given  amount  of 
air  to  the  largeat  possible  heating  and  cooling 
'•nrfacea.  Through  the  lower  capsule  three  or  four 
rirete  are  eolderela,  which  prevent  the  lower  plato 
fipm  bulging  down  by  tne  expanaion  of  the  air 
within.  S  ia  the  atem  which  riaea  through  to  the 
top  of  the  incubator.  To  thia  a  cup,  6in.  diameter 
and  3in.  high,  is  aoldered.  Inaide  of  this  cup  a  ring, 
^.  high,  ia  eoldered,  leaving  an  inch  apace  i3l 
aroond,  which  ia  filled  to  within  fin.  of  the  top  with 
cotton  or  wool.    On  top  of  thia  plaater  of  Paria  ia 

2uted  and  amoothed  level  with  the  top  ring, 
lother  ring.  Sin.  in  diameter  and  Sin.  mgh,  le 
flien  soldered  within  the  cup,  which  leavee  a 
centre  epaca  of  3in.,  into  which  the  atem 
Seztende,  |in.  being  eoldered  thereto.  Oataide 
of  the  Sin.  ring  there  will  then  be  an  annular  epace 
of  |in.,  which  ia  nearly  filled  with  glycerine  into 
wmch  the  cup  e  dipe,  and  ia  aealed.  T  a  disc  6in. 
m  diameter  la  aolaeredacoUer  Sin.  high,''and  3^in. 
m  diameter.  Thia  ia  the  inverted  cup  e  ahown  in  the 
ague.  Inaide  of  thie  cup  lin.  of  cotton  ia  packed, 
i^abst  which  a  disc  of  tin  is  aoldered.  This  and 
the  other  filling  is  intended  to  prevent  the  external 
^  from  coolyig  the  heated  air  within.  Through 
the  tojp  of  the  cup  ia  soldered  a  small  tube,  to  which 
tt  soldered  a  amall  acrew  tap,  euch  aa  ia  used  on 
pttfuneiy  bottiee :  it  muet  be  ecrewed  on  air-tight ; 
it  acts  aa  a  vent  to  put  the  cup  in  place.  In  the 
^hre  of  the  top  of  the  cup  ie  eolderea  a  email  piece 
cf  ttiBB,  having  a  conical  recese  into  whidi  the 
«omeal  point  of  the  thumb-acrew  T  acta.  The  rod  B, 
heot  aa  shown,  is  of  fin.  square  wrought  iron,^  which 
givei  weight  and  steadiness.  The  bearing  is  the 
Ma  aa  used  on  telegraph  inatrumenta.  The  weight 
Wu  a  pieoe  of  lead  bent  to  fit  the  rod,  and  alidea 
wk  and  forth  to  balance  the  air  preaaure.    In  * 
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operation  the  air  expands,  forcea  up  the  cup,  which 
lifts  the  rodB 

Fig.  8.— Thia  ia  another  form  of  my  regulator. 
The  air-chamber  conaLsta  of  a  number  of  capaulea 
9in.  in  diameter,  and  iin.  high  aoldered  together  aa 
shown,  the  knife-edge  bearing  stem  S,  vent  Y. 
Glycerine  seal  and  other  parts  wui  be  readily  under- 
stood by  the  drawing. 

Fig:  9  ia  another  form  of  air-chamber  which 
ocoupiea  very  little  apace  above  the  eggs.  It  is  made 
entirely  of  tnin  sheet  tin  plato  or  braaa ;  the  centre 
is  a  box  of  l|in.  aauare  by  6in.  long.  On  the  two 
sidea  are  punched  four  lin.  holea^into  theae  tubea 
are  aoldeied,  the  outer  ends  of  which  are  capped,  or 
otherwiM  eecurely  doeed.  Theae  ahould  be  as  long 
as  the  inculnttor  roace  admits  of :  in  the  centre  of 
the  top  of  the  box  la  a  hole,  «,  into  which  the  tube 
S  ia  soldered. 

Other  forms  of  air-chambers  may  be  used,  but 
these  here  given  are  simple,  have  a  very  large 
metal  surface,  and  occupy  little  apace.  In  all  caaee 
where  air-ohambera  are  naed,  the  colder  or  more 
denae  the  air  ia  whenit  ia  aealed  in  by  the  cup  and 
glycerine  aeal,  the  greater  will  be  the  expanaion 
wnen  heated ;  but  if  in  any  caae  auffioient  ex- 
pansion, or  power,  cannot  be  had  from  air  alone, 
the  addition,  when  cold,  of  a  few  dropa  of  any  of 
the  fluida  before  mentioned  in  connection  with 
capeulea,  will  acoompUeh  the  purpoee. 

Having  already  occupied  more  valuable  space  in 
the  "  E.  M."  than  I  Intended,  I  will  bring  thia 
article  to  a  doae,  eaying,  in  conclnaion,  that  ahould 
any  queetion  be  aaked  me  on  thia  sumect,  it  must 
come  through  the  columns  of  the  "  E.M.,"  and  not 
by  mail. 

In  the  near  future,  ahould  it  be  acceptable  to  the 
Editor  of  the  "  E.li.,"  I  will  prepare  an  article  on 
incubitors,  giving  improved  heatera^  and  ayatoma  of 
heating;  alM improved  hot-water  mcubaton,  and 
incubatora  heated  by  moiatened  hot  air  alone. — ^a 
metiiod  extenaivdy  adopted  here,  with  the  beat 
results,  and  upon  which  I  have  devoted  much  time, 
study,  and  experiment.  J.  A.  Buffer. 

San  Frandaco,  Oalif.  U.S.A.,  Jan.  2. 


ANTiaXJE    FBB8S    FOB    PLATINO- 

OABDS. 

[33114.]— A  FEW  eveninga  ago  I  came  acroae  a 
little  ornamental  card  preea,  ana  aa  it  waa  to  me  a 
novelty,  I  conclude  it  will  be  ao  to  many  of  our 
readers.    It  appears  to  have  been  in  powMaion  of 


the  eame  family  lor  two  or  three  generationa,  at 
leaat,  but  ia  atiU  in  fairly  good  order,  though  the 
acrew  will  no  longer  do  ita  work.  The  wood  la  oak, 
now  Uack  with  age ;  but  the  entire  workmanship  ia 
excellent,  all  parte  atiU  fitting  with  the  utmoat 
accuracy. 

Aa  f  ar  aa  waa  possible  under  the  drcumatancea,  I 
took  the  meaeurement,  but  it  is  not  of  very  great 
importance.  The  atand  in  whioh  the  drawer  worka 
is  7in.  long,  or  thereabouta,  and  the  width  4in., 
which  is  alM  about  the  height  of  the  preaa  frame, 
including  the  foliated  acroll  work  whi(m  aurmounta 
and  partly  oonceala  it  in  front.  The  general  char- 
acter of  this  I  have  endeavoured  to  reproduce,  but 
to  a  great  extent  it  haa  tobe  drawn  from  memory. 

Th»idea  of  a  preaa  wherein  to  place  the  pack  of 
carda  after  uae  would  probably  not  have  occurred 
to  any  one  in  theae  daya,  when  carda  are  cheap  and 
the  duty  small  or  none.  But  in  old  daya  carda 
were  far  more  expenaive,  and  it  waa  not  then  the 
custom  in  a  dub  to  uae  them  but  a  ain^le  nisht 
and  replace  them  on  the  following  evening  with 
new  onee.  Hence  a  preaa  to  reatore  them  to  fiat- 
neea  and  keep  them  dean  waa  a  very  capital  aug- 
geation. 

Fig.  1  repreaenta  the  preea  completo  in  a  front 
view,  with  a  pack  of  carda  in  situ;  Fig.  2  the 
drawer,  with  four  diviaiona,  in  eadi  of  whidi  liea  a 
litUe  cedar  tray  holding  ivory  oountera.  On  the 
cover  of  each  of  theae  la  a  amall  ahidd  of  ivory, 
upon  which  is  engraved  dther  an  ace  of  hearto, 
diamonds,  dubs,  or  spades.  The  counters  are 
narrow  strips  of  thin  ivory,  about  half  an  indi  in 
length,  rounded  off  at  the  comera.  Fiff.  4  ehowa 
the  construction  of  the  preea.  The  aide  is  dovetailed 
to  the  top  in  the  usual  manner,  ao  aa  to  reaistthe 
strain  of  the  acrew.  The  top  ia  thicker  than  the 
aide,  being  about  |,  aa  it  haa  to  reodve  the  hcde 
topped  with  a  aorew-thread.  The  acrew  itadf 
is  apparentiy  of  beech,  aa  ia  alao  the  top-piece,  aa 
being  better  auitod  than  oak  for  topping.  Fig.  6 
showa  in  plan  one  end  of  the  preeaure-board.  It 
haa  a  amall  fillet  at  eadi  end,  which  alidea  in  a 
gfroove  made  in  the  inaide  of  the  two  upright  piecea 
of  the  preaa.  From  the  fact  that  the  covere  of  the 
Uttie  oounter-boxee  are  each  labelled  with  a  dif- 
ferent Butt,  and  that  the  countere  have  been  atained 
in  different  ooloura,  it  would  appear  aa  if  the  preas 
was  specially  devoted  to  some  cud  game  in  whidi 
four  pUyera  took  each  a  different  auit.  I  do  not 
profeaa  to  know  much  about  card-playing  myadf , 
and  cannot  therefore  auggeet  any  game  laitoble  to 
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Bach  a  deal ;  but  tome  other  reader  may  be  able  to  do 
■o.  O.  J.  L. 


VIOLIN  MATTERS. 

[33115.]— I  CAN  afltore ''  J.*'  (letter  33074)  that  it 
11  net  too  mnoh  trouble  for  me  to  give  him  or  any 
other  reader  of  the  "  £.  M."  whatever  information 
lean  to  enable  him  to  meet  the  difficultiee  which 
ma^,  and  indeed  mnst,  be  enoonntered.  To  pre- 
■cnbe,  however,  for  a  dck  fiddle  withoat  being  able 
to  overhaol  it,  would  be  something^  like.ezpeoting  a 
doctor  to  diagnoee  a  complaint  withoat  an  oppor- 
tunity of  getting  at  the  symptoms.  In  this  case 
one  of  the  symptoms  appears  to  be  '*  tubbiness," 
which  may  arise  from  yarious  caasea~e.g.,  a  too 
thick  G  string,  the  back  or  the  belly,  or  both,  being 
too  thin,  or  the  bar  being  too  short  or  too  heavy, 
&c.  There  are  subtleties  about  fiddles  whidi  no 
man  has  ever  fathomed,  and,  perhaps,  never  will, 
and  there  is  great  diversitv  of  opinion,  and  treat- 
ment of  fiddle  diseases  by  fiddle  doctors ;  but  "J." 
has  no  doubt  read  the  excellent  letter  of  "  Lancas- 
trian," which  immediately  followed  his  own  in  last 
weers  '<  £.M."  This  specially  treats  of  '*  regula- 
tion,'* on  which  so  very,  very  much  depends.  It  is 
truly,  as  he  says,  '*  a  long,  exhausting,  and  anxious 
business" ;  but  it  wiU,  ini  nine  cases  out  of  ten. 
amply  repay  for  the  time  bestowed.  I  would 
recommend  all  amateur  violinists  to  leam  to 
regulate  their  own  instruments  as  far  as  they 
possibly  can  b^  the  ordinary  means,  such  as 
stringing,  bridgmg,  and  soundpost  adjustment. 
It  is  unfair  to  expect  the  professional  repairer  to 
devote  much  time  to  such  a  matter.  If  he  charges, 
for  instance,  a  couple  of  shillings  or  half -a- crown 
for  fitting  a  bridge,  one  may  think  it  is  plenty  of 
money ;  out  he  would  not  be  adequately  remu- 
nerated if  it  were  less,  as  there  is  skill  as  weU  as 
time  to  be  paid  for.  Would  it  not  be  more  in  the 
style  of  the  *'  E.M."  reader  to  expend  the  2s.  or 
2s.  6d.  in  the  purchase  of  half  a  dozen  new  bridges 
and  fit  them  himself,  and  take  a  note  of  the  ex- 

Sirienoe  gained  ?  He  would  begin  by  slackening 
e  strings,  and  getting  the  feet  of  bridge  to  fit 
aoourately  to  the  contour  of  the  belly.  When  this 
is  aooommished^  and  if  the  feet  are  still  thick,  they 
should  M  thmned  at  the  top  by  scooping  out 
the  semidrde  with  a  very  narrow-Uaded  penknife, 
or  filing  with  a  rat-tail  file.  Then  the  height 
should  oe  determined,  and,  lastly,  the  thickness 
adjusted.  There  is  no  rule  as  to  this:  a  thick 
bndge  will  suit  some  instruments,  and  be  death  to 
others ;  but  a  very  interesting  experience  may  be 
gained  by  cutting  up  half  a  dozen  bridges,  as  it  will 
De  found  that,  though  apparently  all  exactly  alike, 
each  bridge,  owing  to  dmerenoes  of  density,  wili 

Sive  a  different  character  to  the  tone.    It  is  <mly  bv 
evotiDg  considerable    time,   as   "  Lancastrian " 
says,  that  the  best  results  can  be  obtained. 

I  hope  to  reply  to  a  few  other  correspondents 
next  week. 

The  careful  and  painstaking  experiments  reoorded 
by  **  Grinder  "  (33090)  eminently  confirm  the  last 
paragraph  of  ''Yiu"  (33036,  Ja&  1st)  that 
"gauging  does  not  guarantee  satisfaction,"  and 
which  I  also  had  in  back  numbers  ventured  to 
insist  upon.  A  curious  fact  which  I  have  just 
readied  seems  to  dench  this  assertion.  A  few  days 
ago  I  was  offered,  and  purchased,  an  odd-looking 
instrument  of  the  long  and  narrow  pattern,  with  a 
fine  Swiss  pine  belly,  and  the  back  and  ribs  of 
Hungarian  ash^a  wood,  by  the  way,  which  was 
introduced  into  England  some  years  aso  in  the 
^hair-making  trade,  but  abandciied  owmg  to  its 
want  of  strength.  The  only  attraction  the  fiddle 
had  was  its  exodlent  tone.  There  was  some 
writing  in  ink  across  the  back,  inade,  whidi  I  could 
not  completely  dedpher,  and  I  therefore  took  the 
bellv  off.  Imagine  my  surprise  at  findiiu|  that  the 
back  and  zibe  had  been  scooped  out  of  one  solid 
piece,  the  ribs  being  nearly  |in.  thick  all  round, 
and,  where  they  sprang  from  the  back,  were  not  cut 
at  nght  angles  to  its  plane,  but  rounded.  Outside 
a  shun  edge  had  been  carved.  The  instrument  is 
almost  guitar-shaped,  there  being  ttie  merest 
apology  for  comers.  The  inscription  stated  it  to 
have  been  "  made  by  Morriseau,  Paris,  1856."  If 
it  had  a  vile  tone,  no  one  would  be  astonished,  and 
it  would  probably  be  put  down  to  its  unnatural 
build ;  but  having  a  voice  of  an  exodlence  which 
surprises  all  who  try  it,  and  the  belly  and  back, 
which  I  calipered,  showing  no  sort  of  regularity,  it 
ma^  be  asked — Where  does  aocurato  gauging  come 
in,  in  the  matter  of  tone  ^ 

The  "  rule  given  by  Stradivarius, "  says 
"Grinder,"  in  the  same  letter,  that  the/-hole  notches 
should  be  7iin.  to  Tjgin.  from  the  top  edge  of  the 
instrument  where  it  joins  the  neck,  of  a  14in. 
body,  I  had  not  previoudy  heard  of,  and  at  once 
took  an  opportunify  of  measuring  a  "  Strad.,"  and 
found  the  distance  to  be  full  71,  and  the  body  of 
the  instrument  iV  ^*»  than  14in.  So  that  "  Strad." 
did  not  adhere  to  his  own  rule.  I  at  the  same  time 
took  the  opportunity  of  measuring  a  "Guamerius 
dd  Jesu,''^  and  a  "  Carlo  Bergonzi,"  and  found 
both  give  7iin.,  and  both  instruments  are  ^V  under 
,14in.  I  also  measured  the  distance  between  the 
'/-holes  in  each  instrument,  with  reference  to  the 


"recognised  podtion  "  which  some  writers  insist 
upon.  The  "Strad.,"  immediatdy  at  and  under 
the  inner  notch,  showed  2j^ia.,  the  Guamerius 
2§in.,  and  the  Bergonzi  3^\,  or  a  difference  of  3  be- 
tween the  Strad.  and  Gnamerias,  and  nearly  three' 
quarters  of  an  inch  between  the  Guamenus  and 
the  Bergonzi. 

To  Mr.  C.  H.  Austin  (letter  33091).  Following 
are  dimendons  asked  for  of  the  "  Alard  "  Strad.  :— 
Length,  Hin. ;  upper  width,  6§tn. ;  waist,  4|in. ; 
lower  width,  8,s,in.  This odebrated  "Strad.," 
which  bdongs  to  Mr.  David  Laurie,  of  Glasgow,  is 
by  far  the  finest  specimen  of  that  maker  that  I 
have  ever  seen.  Its  preservation  is  perfect,  and  in 
freshness  it  looks  as  u  only  a  few  months  old.  The 
tone  is  grand  and  voluminous.  Two  other 
"Strads."  which  have  been  in  my  possesdon 
measured : — ^Len^th,  14in. ;  u|)per,  6{in. ;  waist, 
4^in. ;  lower,  S^in. — ^length,  14in. ;  upper,  6|in. ; 
waist,  4|in. ;  lower,  8  Jin.  The  last  mentioned  was 
a  "lato^'  one,  probably  near  1730,  and  in  which 
the  age  of  the  maker  had  beoi  written  on  the 
ticket ;  but  some  ignoramus  had  partially  obliterated 
the  interesting  figures. 

It  would  be  difficult  now  to  ascertain  the  dimen- 
dons of  a  "Strad."  bass-bar,  the  original  bars 
having  long  since  been  removed  and  replaced  by 
those  of  greater  length  and  strong,  ostendbly  to 
meet  the  additional  pressure  resultmg  from  the  rise 
of  the  mudcal  pitch. 

With  reffard  to  the  model  rising  |^;radually  from 
the  edge,  I  suggested  this  in  my  instructions,  as 
thev  were  supposed  to  be  addressed  to  those  who 
had  not  previoudv  made  a  violin ;  but  as  you  have 
already  passed  uiat  initial  stage,  you  wul  find  it 
^ill  look  somewhat  more  deeant  to  leave  the 
edging,  or  "maccaroni,"  as  ue  Italians  call  it, 
stuiding  up  a  little,  and  let  the  rise  commence  from 
a  slight  distance  within  the  purfling. 

As  to  "  baked  wood,"  it  was  tried  years  ago  by 
YuiUaume,  who  thereoy  spoiled  numbers  of  what 
would  otherwise  have  oeen  splendid  copies  of  the 
old  masters.  It  is  a  customary  thing  among  experts, 
whenever  a  "  Vuillaume  "  turns  upj  to  put  it  to  the 
nose,  in  order  to  asoertain  if  it  is  a  baked  one. 
During  his  latter  period,  Vuillaume  wisdy 
abandoned  the  practice  of  cooking  the  wood. 

w.  Plckarinff. 


[33116.]—!  KoncB  that  in  my  reply  (33092)  an 
error  has  crept  in  somehow,  which  I  would  correct. 
In  the  fourtn  line  6f  should  read  6^  from  the 
bottom  of  the  bdly. 

In  reply  to  Mr.  Bae  (letter  33039),  reading  the 
influence  of  diape  on  the  tone  of  a  violm,  I  would 
sav  that  the  mere  shape  has  little  or  no  influence 
whatever  on  the  tone.  The  body  of  the  violin  is  a 
dmple  resonance  box,  and  the  cubic  capadty  of 
that  box  is  what  regulates  tone.  The  quality  of 
tone,  however,  is  greatl]r  influenced  by  the  nature 
of  the  wood  employed  in  its  construction :  old  wood, 
being  freer  in  its  vibrations  than  new,  gives  a 
rounder  and  softer  tone. 

In  reply  to  "  Grinder  "  (letter  33090),  I  would 
sav  that  i  am  also  sorry  that^  rowing  to  the  turn 
which  matters  concerning  violm- construction  have 
taken,  I  do  not  see  my  way  dear  to  send  in  the 
promised  artldes. 

Glasgow.  Soio. 


YIOLnr-XAXXNG. 

[33117.1—1  AM  afraid  Mr.  Schucht  Gutter  33037) 
has  not  mastered  the  dxityr  or  the  functions  of  sJl 
the  various  parts  of  the  violin,  or  he  would  hardly 
have  written  the  letter  as  numbered  above.  I 
should  like  to  ask  him  how  his  theory  of  the  upper 
bouts  of  violins  being  made  narrower  for  the  sake 
of  leverage,  &o.,  would  work  if  he  moved  his  sound- 
post  from  the  ixiside  of  the  violin  to  the  outdde  ?  so 
that  both  it  and  the  brid|^  pressed  on  the  bdly  in 
one  direction,  as  shown  in  the  rough  sketch  bdow, 
and  yet  it  has  been  proved  —  see  Savart*s  very 
elaborate  experiments  m  Davidsen*8  "Treatise  on 
the  Violin,"  from  which  I  take  the  sketch—that  it 


would  answer  its  purpose  jost  as  well  outdde,  as 
shown,  as  it  would  inside. 

I  say  its  purpose,  because  there  are  so  few  who 
understand  or  recognise  this  purpose,  many  having 
the  idea  that  it  is  a  support  to  the  belly  to  assist  a 
in  bearing  the  strain  of  the  strings,  &c.,  and  how 
Mr.  Schucht  makes  it  do  duty  for  nis  lever, 
whereas  its  onij  duty  and  purpose,  "  as  proved  by 
the  above  experiment  of  Savarrs,  who  fixed  a  cross- 
piece  over  tne  instrument  to  the  dde  blocks,  and 
thus  put  his  soundpost  outdde,  as  shown,"  is  to 
check  exoesdve  vibration  on  the  treble  dde  of  the 


belly,  which  is  the  soundboard  of  the  iasfannu&t» 
and  bring  its  vibrations  into  harmony  vrith  tfaoss  of 
the  bass  dde,  which  is  loaded  with  the  bssi  bsr, 
and,  consequently,  more  doggish  or  dow  in  ribnt- 
ing.  and  so  by  this  check  bring  the  vibrations  of  ths 
beUy  into  one  harmonious  whole.  If  the  post  is  too 
long,  and  fitted  in  too  tightly,  so  as  to  force  the 
back  and  belly  to  spring  a  little  apart,  it  woddU 
checked  too  much ;  if  too  short,  or  stood  in  t^ 
wrong  place  away  from  the  foot  of  the  bddgi,  it 
would  not  check  it  enough ;  and  in  either  of  Uimb 
cases  the  result  would  be  bad  :  hence  great  cats  ii 
necessary  in  ite  being  properly  adjosteo. 

I  see  your  writers  are  very  divided  as  to  whdlur 
it  should  be  hard  or  soft.  They  have  been  mafls 
and  tried  of  a  great  variety  of  substances,  svm 
glass,  which  I  should  say  was  about  as  hard  si 
oould  bOi  and  even  this  gave  a  very  good  resdt; 
and  so,  I  think,  would  anything,  "hud  or  soft,** 
if  properly  fixed  to  carry  out  the  above-msntioDad 
function  ;  so  that  getting  it  the  right  length,  sod 
stood  in  the  right  Tpmxn^  ib  all  that  is  important 

And  now.  Sir.  I  think  my  original  question  uto 
the  reason  "  Why  the  upper  boute  in  some  inatra* 
ments  are  narrower  than  in  others 't "  still  itsub 
open ;  or  shall  I  say  that  it  is  only*  satisfactorily 
answered  when  you  say  that  it  is  a  most  oonvsnisd 
method  for  a  maker  to  reduce  the  air-maaH  of  hh 
instrument  if  too  large  f 

There  are  many  things  connected  with  riolisg 
which  I  should  like  to  see  discussed  in  vour  papv. 
For  instance,  I  was  asked  by  a  maker  about  a  foit* 
night  since  What  I  thought  of  using  walnut  or  some 
such  wood  for  linings  i  And  I  saw  yesterday  in  sd 
eminent  maker's  wudow  in  the  west  of  London  so 
instrument  with  the  belly  off,  which  had  linings  of 
walnut  in  it,  or  what  I  should  judge  was  waioat 
from  ite  appearance,  as  I  stood  oatsioe  the  windov. 
Now,  with  all  due  deference  to  this  maker,  I  think 
it  is  a  great  mistake,  for  many  reaaona.  As  nssiir 
as  I  have  been  able  to  estimate,  and  I  have  wdg bed 
several  sets,  the  twdve  linings  of  a  vioUa,  whan 
made  of  pine,  say  off  the  belly,  weigh  }oz.,  and  pms 
is  the  best  oonductor  of  sound  of  any  known  wood. 
I  do  not  know  the  difference  in  spectfie  grariiy 
between  walnut  or  pine ;  but  as  it  ia  a  dense  hsaiy 
wood  I  suppose  it  to  be  as  five  to  three,  and  to  sm 
it  seems  very  much  against  reason  to  think  thst 
l^z.  of  walnut  would  give  as  good  result  as  fox.  of 
pme,  leaving  out  of  the  question  the  oonduotibilitr 
of  sound,  whidi  is  much  in  ^vour  of  pine,  sal 
would  show,  thus:— Pine  would  tend  to  make  the 
ribs  vibrate  more  in  unison  with  the  belly  inatssd 
of  tending  to  check  it,  for  the  sound  would  traTst 
round  the  linings  at  the  same  speed  as  it  did  throogh 
the  bdly,  whereas  I  should  think  walnut  would  bs  a 
dedded  drag  on  the  tone,  if  I  may  so  expresiit; 
but  I  think  my  meaning  ii  dear.  Now  the  ody 
benefit  I  can  think  of  in  favour  of  walnut  ia  thst 
it  is  a  wood  which  is  not  liable  to  beoome  worm- 
eaten.  It  is.  in  fact,  one  of  the  few  woods  whidi^ 
they  do  not  tackle ;  but  then,  if  they  will  not  tonoh 
these  linings,  there  are  all  the  other  parte  of  thsss 
instrumente  which  they  wiU  go  for  ^ven  a  favoor- 
aUe  opportunity,  and  the  linings  wiU  hardly  bdd 
these  together  to  be  of  much  use  after  they  beoooas 
rotten.  Altogether,  I  think  the  advantajge  is  n 
favour  of  pine^  and  if  only  a  little  it  is  worth 
utilising^ ;  for,  given  a  little  benefit  in  one  part,  a&d 
a  little  m  another,  and  asain  in  a  third,  and  pro- 
bably a  fourth  part  of  such  a  multiplex  instnuasnt 
as  a  violin,  ana  it  becomes  when  finished,  with  sU 
these  little  differences  added  together  and  taksa 
advantage  of,  an  immeasurably  better  instronsnt 
-than  it  would  have  been  had  they  been  let  slip. 

In  oondudon,  I  should  like  hear  what  Mr.  P.  sad 
some  of  your  other  writers  have  to  say  about 
walnut  Uxungs.  T.  K.  IConk. 

INFLTTENZA. 

[33118.1—1  DO  not  suppose  that  theM  is  mosb 
value  in  tne  stetistics  of  one  medical  man  in  the 
matter  of  the  treatment  of  any  disease ;  yet  I  will 
venture  to  send  a  short  personal  record  of  my  own 
resulte  with  what  is  so  curioudy  styled  "in- 
fluenza" up  to  thia  date. 

First,  let  me  oall  attention  to  the  symptoo* 
caused  by  gelsemium,  when  taken  by  a  healthy 
man  for  the  purpose  of  experimental  obeervatiaa* 
(The  doctor,  not  the  patient,  performs  this  eipen- 
ment.) 

Pirst  symp^ms  are':  pain  over  the  top  of  hsed 
and  eyes,  i^exieral  giddness,  and  then  pain  all  ot« 
head ;  eyesight  affected,  giving  dazding  sensstioo, 
then  pams  worse  in  eyeball,  followed  by  ahootiDS 
pains,  with  soreness  and  heaviness  in  the  legs  sad 
badk ;  face  flushed,  pains  in  loins  increasb,  and  tbcra 
are  cramps  and  twitchings  of  various  musdss,  ahtft 
spasmodic  pains  en  drawing  breath,  and  specisuy 
severe  over  the  breaste  in  females  (experiment  by  * 
volunteer  lady) ;  very  nasty,  dckly  taste  in  moothi 
tongue  has  a  auty  yeUowiah  coating ;  great  loathtag 
for  food ;  shivering,  followed  by  fever ;  sometivMa 
very  plain  rash  like  meades  over  the  whole  bodf< 
After  the  experimente,  great  languor,  and  joiiw 
stiff  and  painful,  with  great  feebleness  in  wsUEiBf i 
want  of  appetite,  and  continued  mawkish  tsato  la 
mouth ;  nasal  catarrh,  rough,  hoarse  voice  and  lOC^ 
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throat,  with   conttnned    bad   cough,  and  mucuB 
flowing  ftom  note  and  throat. 

Let  any  genuine  '^influenza'*  patient  read  this 
aeriee  of  eymptoms,  and  see  if  the^  do  not  call  to 
hif  memory  the  happy  period  of  his  lUnass !  I  have 
now  treated  dose  on  300  oases  with  symptoms  as 
aboTe,  such  aa  are  regarded  as  typical  oases  of  this 
disorder,  and,  so  far,  I  have  lost  only  one  patient 
1^  death,  he  being  an  old  man.  I  have  used 
gelseminm  as  the  first  medicine  in  all  these  cases, 
and  I  have  had  pneumonia  follow  in  only  20  cases, 
all  thepneumonia  oases  going  no  further  than  the 
eariy  s&ges  (this  beiDg  the  more  usual  course  of 
that  disorder  under  unorthodox  treatment).  In 
about  100  other  cases  of  *' influenza"  of  other 
types,  such  as  the  now  prevalent  attacks  of  purging, 
Tomiting*  &C.,  followed  by  the  fever  and  muscular 
rheumatism  of  the  more  common  type,  I  have  also 
lost  no  oases  through  death,  having  fitted  each  case 
with  such  medicines  as  most  closely  resembled  the 
attack  in  its  symptoms. 

I  have  had  the  usual  proportion  ^of  severe  cases. 
I  do  not  claim  that  these  ngures  ure  any  proof  of 
the  superiority  of  my  own  treatment,  because^  for  all 
I  know,  the  mote  respectable,  orthoaoz  practitioners 
may  have  still  better  results  to  report ;  but  it  seems 
that  my  humble  record,  added  to  those  of  some  80 
6ther  men  of  my  way  of  practice,  is  of  some  little 
value— 1,600  cases  with  only  73  deaths  (this  does 
not  count  the  present  epidemic),  and,  ot  the  80 
men,  58  having  treated  between  them  6,982  cases 
without  one  death.  These  seem  results  worth  look- 
ing at,  though  they  be  disreputably  unorthodox. 
So  far  as  I  can  team,  the  recent  advances  in  medical 
sdenoe— the  catching  of  many  bacilli— have  not  yet 
reduced  the  usual  mortality  from  epidemics,  vet 
thsre  are  maoy  more  doctors.    Why  is  this  thus  ? 

Heretic. 

INFI.TTBKZA  AND  HOIKEOPATHT. 

[33119.]— Beadinq  as  we  do  in  the  daily  papers 
the  alarming  number  of  deaths  resulting  from  in- 
fluenza all  over  the  country,  would  it  not  be  well  to 
recall  to  the  public  mind  the  words  spoken  on  the 
subject  of  this  epidemic  by  the  President  of  the 
HomoBpathic  Conference  in  his  address  to  that  body 
m  July  last  f 

With  a  view  of  gaining  some  statistics  from  his 
msdical  colleagues,  he  had  sent  circulars  to  all  whose 
names  apipeaied  in  the  HomGBopathic  Directory,  and 
had  received  over  a  hundred  replies,  thus  being 
enabled  to  give  the  following  figures. 

He  stated,  "  In  1890  the  toUl  number  of  cases 
Wis  6,839,  and  the  mortality  17.  In  1891  the  total 
nomber  of  oases  was  8,146,  and  the  mortality  56. 
So  that  taking  the  two  yeaza  together,  we  find  a 
total  of  cases  14.985,  with  a  mortality  of  73,  or  at 
the  rate  of  one  death  to  every  205  cases,  and  of  these 
losses  15  are  stated  to  be  over  70  years  of  age." 
And  further  on  he  said,  "58  practitioners  were 
fortunate  enough  to  treat  6,982  without  a  death." 

The  important  fact  that  under  homosopathic  treat- 
ment the  deaths  from  influenza  are  at  tlie  rate  of  less 
than  half  per  cent,  'cannot  be  too  widely  known, 
sad  should  surely  make  us  pause  to  consider 
whether  there  is  not  something  that  ought  to  be 
eltsred  in  tbe  mode  of  treating  those  suffermg  from 
this  disease,  and  so  reduce  tnis  increasing  death- 
zate,  which  fills  us  with  sorrow  and  indignation. 


THB  BBSr  FOBTT  BOOKS. 

[33120.]^!  aA.vo  read  "  Yehmgerioht's "  list  of 
the  best  forty  books,  and  am  surprised  to  find 
Bsstian's  ** Evolution  and  Origin  of  Species" 
mentioned  amongst  them.  Bastian*s  views  on  this 
subject  have  long  been  known  to  be  as  erroneous  as 
his  observations ;  both  having  been  overthrown  by 
no  less  a  person  than  Pasteur  some  twenty  years  ago. 
'*yehmgerioht"  mentions  Cooley's  Eacydopsedia 
is  a  work  '*  containing  all  known  receipts."  This 
•orely  is  a  slip.  I  have  the  last  edition  of  Cooley's 
hiTsluable  work,  but  it  is  far  from  containing  all 
known  receipts.  I  have  oftem  to  turn  to  my  back 
vols,  of  the  «'  B.M."  to  find  something  which  is  not 
iu  Cooley.  Xjanoastrian. 

BLOBA    MBDICA. 

[33121 .]  — Thb  valuable  natural  order  of  GantuMa 
contains  nearly  300  species,  scattered  over  the  four 
quarters  of  the  world. 

Prof.  Lindley  has  remarked:  "The 'intense 
memess  of  the  Gentian  ia  a  characteristic  of  the 
whole  order.  It  resides  both  in  the  stems  and  roots, 
i^Mideting  them  tonic,  stomachic,  and  febrifugal ; 
ttd  it  is  very  remarkable  that  ttiere  are  no  exoep- 
Bons  to  these  properties  in  the  whole  order  as  it  is 
now  limited." 

Of  the  Indian  species,  the  well-known  Agathotes 
^inyta  has  three  representatives,  only  varying  in 
the  quantity  of  bitter  principles  they  contain  and 
tt  emetic  resin  of  much  power,  indissoluble  in  cold 
^*ter ;  hence  infusion  only  is  the  proper  prepara- 

a  9V^^^uig  the  pages  of  old  botanical  books,  I 
TUiAMalonia  mentioned  aa  a  native  of  India,  and 


conclude  that  the  Halonia,  regarding  which  there 
have  been  many  queries  of  late,  must  be  the  same 
pUnt ;  however,  I  have  never  gathered  it,  nor  are 
its  properties  mentioned  in  mv  medical  literature. 
Don  named  this  species,  which  is  nearly  allied  to 
Swertia  (so  called  by  Linnsus,  after  a  Dutch 
fiorist).  S.  perennis  is  a  delicate  little  aquatic  with 
purple  fiowers,  |in.  hu(h,  growing  in  British 
manhes,  and  is  worthy  ofinvestigation.  A  Qentian 
called  Kurroo  (Pneumonanthe  of  D^n)  is  a 
favourite  bitter  drug  in  Northern  India,  the  roots 
only  being  used.    Cheronia  centauroides  is  another 

f popular  plant,  with  tilie  same  properties,  vemacu- 
arly  kaown  as  Xye.     Ezacum  nyssopefolium  is 
another  favourite  tonic,  being  also  laxative. 

The  Gentians  proper  of  Europe  supply  the 
apotiiecar^*s  stores.  Old  experiments  decidea  that 
the  gentisic  add  is  devoid  of  any  active  properties, 
— tl^  bitter  principle  had  not  been  isolated.  The 
roots  contain  a  proportion  of  sugar,  of  which  the 
inhabitants  of  Switzerland  have  taken  advantage. 
The  sliced  roots  are  fermented  with  water,  alcohol 
being  generated  by  the  process,  and  b^  distillation 
a  bitter  liqueur  is  the  result.  This  distilled  water 
is  a  strong  narcotic ;  a  tablespoonful  suffices  to 
occadon  giadiness.  I  do  not  think  it  is  generally 
known  that  the  beautiful  menyanthes,  buck  bean, 
or  fringed  water  lUy,  of  North  British  bogs,  in  this 
same  order,  contains  a  powerful  bitter  tonic  and 
febrifuge,  and  has  bemi  used,  instead  of  hops,  in 
the  manufacture  of  beer  I  This  plant  has  its 
representative  type  in  India. 

x^early  all  the  Gentians  I  collected  in  the  Hima* 
layas  and  South  Africa  grew  at  a  great  elevation. 
About  three-quarters  of  them  are  natives  of  high 
mountains,  to  which  the  herbalists  and  drug 
ooUectors  proceed,  late  in  the  autumn,  when  the 
growth  has  attained  its  full  vigour,  and  the  sap  is 
concentrated  by  the  fell  of  the  fiowers.         Bos. 
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DIALLING. 

[33122  .l—Iar  the  example  given  on  p.  467  of  a 
declining  dial,  it  was  supposed  that  in  addition  to 
its  dedination  it  redined ;  but,  it  m\%\A  be  asked, 
how  should  we  proceed  if  it  had  inclined  ?  If  we 
imagine  that  it  indines  by  the  same  angle  that  the 
one  we  worked  out  redined,  then  the  first  pfirt  of 
the  process  would  have  been  identically  the  same ; 
but  the  anffle  D  W  F  (Fig.  1.  page  467)  would  have 
to  be  added  to  Q  W  D,  and  the  rest  of  the  working 
continued  as  before,  with  the  new  value  so  obtained 
for  the  angle  B  W  F.  The  result  would  have  been 
that  llie  longitude  of  the  place  F  would  have 
worked  out  %V  2',  and  the  latitude  of  the  same 
50°  8'.  Computing  with  these  values,  quite  a 
different  arrangement  of  hour-lines  would  have 
resulted*  But  we  now  have  to  deal  with  the  diffi- 
culty that  in  consequence  of  there  being  no  line 
upon  the  dial  that  is  vertical,  there  seems  nothing  to 
set  it  by.  We  might,  it  is  true,  fix  it  by  a  watch 
showing  local  apparent  time ;  but  that  is  not  alto- 
gether a  workmanlike  proceeding,  espedally  as  we 
diould  probably  find,  when  it  was  fixed,  that  the 
bottom  edge  was  not  horizontal,  and  the  whole 
affair  would  present  an  awkward  appearance.  A 
way  out  of  the  difficult  may  be  f  onnd  thus :  Con- 
rider  for  a  moment  that  we  have  to  provide  an 
erect  dial,  having  the  same  dedination  as  the 
reoUning^  one  proposed.  This  would  have  the  noon- 
Ihne  vertical,  ana  angular  distance  of  this  line  from 
Uie  substile  is  easily  found,  the  tan.  of  this  angle 
being  equal  to  the  sin.  ox  the  dial's  declination 
X  CO.  tan.  latitude.  In  the  example  given  this 
would  be  15°  13'.  If  we  mark  off  this  angle  on  the  dial 
by  a  temporary  line  (shown  on  the  sketch.  Fig.  2, 
p.  468,  by  a  dotted  line  just  before  hour-line  XI), 
we  can  square  off  the  top  and  bottom  ed^es  from 
this  line,  and  make  the  sides  paralld  to  it.  Now 
the  only  difference,  so  far  as  mere  podtion  is  con- 
cerned, between  an  erect  declining  dial  and  one 
that  reclines  in  addition,  is  that  the  latter  is,  as  it 
were,  hinged  back  on  the  bottom  ed^^  which,  we 
may  suppose,  remains  in  the  same  position  in  dther 
case.  If,  therefore,  the  edges  have  been  made 
symmetrical  with  the  line  above  referred  to,  the  re- 
clining dial  can  be  set  by  levd  just  as  easily  as  the 
erect  one. 

A  word  or  two  on  setting^  out  dials  generally. 
There  are,  as  a  certain  emment  statesman  once 
remarked,  three  courses  that  may  be  adopted.  The 
trigonometrical  part  of  the  work  may  be  performed 
on  a  globe,  which  is  a  quick  and  easy  method,  but 
rather  rough  and  inexact.  The  second  plan  is  to 
adopt  some  graphical  method  of  computation^  of 
which  there  lu,ve  been  more  than  one  fuUy  described 
in  these  columns.  To  assist  those  who  constructed 
dials  this  way,  there  used  to  be  made  special 
dialling  scales,  which  were.sold  at  the  mathematical 
instrument  makers.  If  the  scales  are  correct,  and 
a  certain  amount  of  drill  be  forthoomiog,  the 
simpler  dials  can  be  set  out  fairly  wdl  b^  that 
method  ;  but  those  who  are  not  verv  deft  with  the 
drawing-board  had  probably  better  do  all  they  can 
by  figure  calculation,  leavmg  the  drawing  of  the 
final  lines  tiie  only  part  of  the  work  dependent 
upon  draughtsman's  skill.  This  brings  us  to  the 
final,  and,  to  my  thinking,  far  the  best  plan  of 
setting  out  dials,— viz.,  that  of  computing  all  the 


are  really  very  simple,  and  such  as  anyone  who 
possesses  a  table  of  loguithms  can  easily  perform. 

In  plotting  the  values  finally  found  upon  the  dial, 
the  only  appliances  required  are  a  straight- edge  ana 
a  scale,  whidli  should  of  course  be  decimally  divided. 
If  the  angles  are  laid  off  by  tangents,  as  suggested, 
care  should  be  taken  to  get  the  line  truly  at  right 
angles  with  the  sub-stue.  When  the  angles  get 
much  beyond  45"  the  tangents  become  of  unmanage- 
able length.  But  that  is  easily  got  over,  foriftne 
log.  tan.  be  taken  from  unity,  it  gives  the  log.  oo- 
tan.,  which,  taken  out  in  .natursi  numbers,  can  be 
plotted  on  tne  co-tan.  line  Y  U  in  the  diagram.  This 
avoids  entirely  lines  of  excesdve  length.  With 
regard  to  the  half -hours,  quarters,  &c.,  I  do  not 
quite  agree  ¥rith  those  who  say  they  are  unnecessary. 
They  may  be  unobtrudve.  but  it  is  a  distinct  advan> 
tage  to  have  them  marked.  If  the  variations  in  the 
hours,  too,  are  great,  they  ought  to  be  computed,  as 
mere  birsection  of  tne  inter^ds  does  not  give  the 
podtions  acouratdy.  Mudi  might  be  said  on  the 
practical  dde  of  dialling,  the  best  materials  to  use. 
and  the  methods  of  working  them  to  obtain  good 
results ;  but  as  most  readers  of  the  '*  E.M."  are 
capable  of  using  a  few  tools,  this  dde  of  the  matter 
may  be  wdl  left  to  their  ingenuity.       W.  J.  K. 

61,  Fairholt-road,  Stamford-hiU,  N. 


DB.  BOBBBT  BBYAKT. 

[33123.]— Fboic  several  inquiries  which  have  been 
reoentiy  addressed  to  my  dient,  Dr.  Robert  Bryant, 
it  appears  that  he  has  been  identified  with  another 
correspondent  of  that  name.  To  prevent  oonfu- 
sion,  therefore,  will  you  allow  me  to  state,  on 
behalf  of  mv  dient,  that  (1)  he  is  the  only  Fellow 
of  the  Boyal  Astronomical  Sodety  of  that  name ; 
(2)  his  London  addresses  are:  Wi^htmap-road, 
Harrin^y,  N.,  and  The  London  Institution,  Fins- 
bury-circus,  E.C. ;  (3)  he  has  no  connection  with 
the  medical  profesdon ;  (4)  he  is  unacquainted  with 
anyone  of  name  similar  to  his  own  who  ia  engaged 
in  astronomical  pursuits. 

Arthur  B.  Barfield, 

Solidtor  to  Jit.  Bryant. 

Moorgato-diambers,  72,  Finsbury-pavement, 
E.C.,  Jan.  22. 

LATHB    2CATTBB8  —  00KB     FITTINGS 
BOB  OENTBBS,  A;o. 

[33124.]— Akono  the  many  matters  connected 
with  the  lathe  which  have  been  discussed  in  your 
valuable  paper  there  is  one  whidi  has  hardly  re- 
cdved  the  attention  which  its  importance  entitles  it 
to.  I  refer  to  the  cone  or  taper  fittings  of  lathe- 
centres  and  small  chucks. 

If  our  good  friends  "  O.  J.  L.,''  "J.  K.  P.,"  or 
"  F.  A.  M.*'  would  each  give  us  a  full  reply  to  only 
one  of  the  following  queations  they  would  be  con- 
ferring a  great  benefit  on  many  of  your  readers, 
and  might  posdbly  start  a  movement  tending  to 
evolve  someudng  like  order  out  of  what  is  now 
chaos.  As  examples  of  what  I  mean,  I  may  men- 
tion that  I  have  come  across : — three  lathes  by  the 
same  firm :  not  one  centre  would  fit  any  lathe  but 
its  own,  and  that  not  too  wdl.  An  expendve 
lathe  made  to  order  by  a  maker  who  would  like  to 
be  classed  as  Al :  both  centres  a  bad  fit,  and  not 
interchangeable,  though  evidently  intended  to  be 
BO.  A  lathe  by  a  so-called  "  practical  man " : 
dead-centre  very  shaky  fit ;  live  centre  fitted  to  a 
driver  diudc,  tfale  hole  in  which  was  )'^.  out  of 
true ;  hole  in  nose  a  different  taper.  I  could  add 
other  examples  to  this  list,  and  have  no  doubt  other 
of  your  readers  have  come  across  similar  oases. 

1.  What  is  the  bett  possible  angU  for  cone  fittings 
of  centres,  tiieoretically  and  practically. 

2.  What  are  the  best  poasfble  ways  of  obtaining 
that  angle  internally  and  externally,  and  concentric- 
ally with  other  parts  of  lathe? 

3..  Are  any  of  the  taper  reamers,  cook  reamers, 
&c.,  obtainable  at  thtf  tool -shops,  suitable  for  adop- 
tion as  a  standard  taper  for  cone  fittings.  Can  a 
sufficiently  true  internal  eone  be  obtained  by  their 
use,  and  can  the  reamers  themadves  be  depended  on 
to  be  all  of  the  same  angle  P 

Walmer,  Jan.  23,  1892.  A.  H.  S. 

STAB  PLTJTINa  AND  BUtfPTIOTISKBSS. 

[33125.]— SoiCETBZXCi  must  have  disturbed  the 
mind  of  your  peaceful  correspondent,  *'  F.B.A.S.," 
or  he  must  have  been  very  badly  off  for  matter  to 
write  about,  that  he  should  have  had  to  rake  up  a 
disousdon  that  occurred  last  May  to  furnish  him 
material  for  his  vindictive  note  regarding  Kr. 
Taylor  and  myself.  ETeryone  who  reads  the  Enolibb 
Mbohamio  knows  that  the  word ''  Kensington ''  has 
the  same  effect  on  "  F.B.A.S."  asaredrar  hason  a 
bull.  It  makes  him  mad,  and  he  loses  the  calm  dignity 
which  characterises  him  in  his  normal  condition. 
I  have  previoudy  pointed  out  that  the  words  used 
by  me  at  the  meeting  of  the  Boyal  AstronQmicsA 
Sodety,  in  May,  were  to  the  effect  that  Prof. 
Keder*s  results  favoured  the  magnednm  origin  of 
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tkB  ohief  nebula  line  more  than  the  nitrogen  origin. 
TtoM  is  merely  a  itatement  of  fact  which 
''F.B.A.S."  can  eatily  verify  hy  oomparing  the 
waye-Ieni^tha  of  the  nitrogen  double,  the  chief 
nebnla  hne,  and  the  edge  of  the  magneiinm 
tnting.  If  I  had  stated  that  the  nebula  Ime  was 
dne  to  magneaimn,  I  should  have  said  what  I  do 
not  belieTe,  and  I  should  hare  richly  deserved  the 
word  "  bumptious,*'  which  "  F.B.  A.S."  has  applied 
to  me ;  for  I  am  fully  alive  to  the  fact  that  my 
peteonal  opinion  counts  for  very  little. 

With  xefs^xd  to  Prof.  Keeler^s  work,  I  have  been 
working  at  spectroeoopy  sufficiently  long  to  know 
the  difficulties  and  the  labour  involved  m  his  in- 
vestigations. And  when  <*F.B.A.S."  insinuates 
that  I  spoke  of  his  work  in  derogatory  terms,  he 
does  me  wrong.  Here  I  place  on  reoora,  for  aU  to 
read  whom  it  may  interest,  that,  in  my  opinion, 
Prof.  Keeler's  spectroscopic  researches  are  of  the 
Iciest  value.  Of  his  other  work  I  know  very 
litUe.  I  cannot,  therefore,  presume  to  have  an 
opinion  npon  it. 

"  F.B.A.S."  has  seen  proper  to  make  an  odious 
comparison  between  Prof.  Keeler  and  myself.  He 
seems  to  object  to  my  age,  or  rather,  youthfulness. 
Space  will  not  permit  me  to  vindicate  this  sffiiotion, 
but  I  would  refer  "F.R.A.S.'>  to  Pitt's  memor- 
able reply  when  taunted  in  the  same  manner.  It 
may  be  worth  remarking,  however,  that  I  am  older 
than  Prof.  Keeler,  so  it  is  absurd  to  apply  the  word 
**  youth  "  to  one  and  not  to  the  other. 

IB  conclusion,  let  me  b^  "F.B.A.S."  in  future 
to  confine  himself  to  facts,  and  by  no  means  to  try 
to  stir  up  ill-feeling  among  workers  in  the  same 
field— fellow  seekers  after  truth.  The  sdentiflc 
man  should  be  above  such  trivial  bickerings. 

Bichard  A.  Ohregory. 

11,  Southey-road,  Wimbledon. 

WBIJ>IKa  TIBES. 

r33126.>-ON  page  460  of  Friday's  issue  of  the 
**  E.  M."  1  read  under  the  heading  of  '*  Welding 
Tires  "  the  instructions  given  by  "Vulcan,"  with 
which  I,  being  a  praeticafman,  oo  not  agree. 

The  method  of  scarfing  and  riveting  is  all  right ; 
but  when  he  says  you  uould  begin  pounding  at  F 
and  working  up  to  H,  that  is  where  he  would  lose 
a  good  heat,  for  by  the  time  he  had  worked  to  H. 
the  thin  edge  beins  in  contact  with  the  anvil,  would 
be  too  cold  to  wela ;  but  would  simply  be  hammered 
into  the  thick  part. 

Now,  if  the  smith  started  pounding  at  H,  he 
would  thus  get  the  thin  edge  welded  underneath, 
and  the  end  at  F  not  being  in  contact  with  any- 
thing, excepting  the  heat  from  the  thick  part  of  the 
tire,  would,  of  course,  keep  hot  the  longest. 

Ajiother  ffood  method  of  welding  thin  tbres  is  to 
scarf  them  down,  and  then  cut  wiSi  a  thin  sale  a 
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nick  about  lin.  to  l^in.  in  the  length  of  the  hoop, 
and  on  both  ends ;  then  by  bending  one  end  down 
and  the  other  up,  and  placing  one  within  the  other, 
and  working  the  same  way  as  the  other  method, 
a  good  job  can  be  made  of  a  light  tire,  and  also  of 
a  broad  one.  when  he  has  to  w«*Id  one  side  at  one 
heat,  and  take  another  heat  for  the  other  side. 

This  small  sketch  will  show  what  I  mean  by 
cutting  them.  A  shows  the  ends  of  hoop  to  be  put 
together,  B  being  the  edge  view,  and  C  the  inside 
(and  outside  also)  view,  when  ready  for  welding. 

New  Subscriber. 

SILVEBINa  ICIBBOBa. 

[33127.]— If  Mr.  Skelton  ^ets  on  very  well  with 
the  large  pad,  I  have  no  mterest  in  saying  any- 
thing Mrainst  its  use. 

Mr.  Skelton  asks :  "  isit  necessary  to  press  evenly 
the htfge polisher?"  I  should  say  yes.  With  the 
large  polisher  you  are  supposed  to  make  it  the  same 
true  and  parabolic  curve  of  the  mirror.  Can  this 
be  done  ? — ^if  not,  then  the  large  polisher  acts  locally, 
that  is  to  say,  it  acts  as  if  it  were  a  small  polisher. 

Mr.  Booth's  advice  to  warm  the  bath  with  the 
mirror  immersed  is  very  good  with  a  small  article, 
but  you  are  almost  sure  not  to  get  so  even  a  film  as 
with  the  way  I  advise,  that  is,  to  use  nothing 
warmed  up,  but  let  everything  used  remain  in  a 
warm  room  till  they  are  the  same  temperature  as 
the  air. 

In  Mr.  Booth's  plan  the  dish  must  get  warmed 
first,  and  of  course  mostf  and  thus  get  most  of  the 
silver,  the  class  receives  the  warmth  slowly,  and  so 
gets  least  suver. 

Mr.  Booth  asks  me  to  try  this  plan,  as  it  might 
be  ezi>ected.  I  have  tried  everything  to  get  out  of 
these  occasional  faUures,  including  warming,  and 


have  seen  the  mirror  come  out  without  being 
silvered  at  all.  A  far  better  way  to  use  warmth  is 
to  keep  the  mirror  for  some  hours  in  distilled  warm 
water  of  a /moiTfi  temperature,  warm  the  distilled 
water  to  be  used  to  the  same  degree  (about  60*), 
add  the  solutions  to  it.  and  iomLerse  at  once  in  the 
disc  that  the  minor  kas  been  in ;  the  mirror  will 
then  be  sli^tiy  the  warmest  and  take  the  silver 
kindly. 

As  to  "  roasting  "  the  mirror,  that  is  both  unwise 
and  unnecessary;  the  blotting-paper  will  do  the 
drying  in  an  instant,  without  any  nsk  of  anv  kind. 
Surelv  such  a  plan  ought  to  commend  itself,  and 
save  Mr.  Booth^s  mirror  from  further  "roasting." 
Take  a  pocket-handkerchief  in  each  hand :  one  to 
press  down  the  paper  so  as  not  to  slip  about  on  the 
silver,  the  other  to  press  it  and  "  blot "  every  part 
of  the  surface ;  avoid  the  paper  sliding,  for  fear 
there  is  grit,  and  if  the  paper  does  slip,  and  it  is 
dean,  no  possible  harm  can  be  done.  If  you  have 
but  one  or  two  thicknesses  of  paper^  and  you  press 
it  down  with  the  warm  hand,  usmg  no  po^et- 
handkerehief,  the  heat  from  hisndor  fingers  will 
drive  the  suver.  The  great  advantage  of  the 
blotting  is  that  the  surface  is  dried  instantiy,  and 
there  is  no  time  for  dust  to  get  on  the  wet  face  of 
mirror. 

Mr.  Booth's  advice,  "  not  to  throw  the  baths 
down  the  sink,"  reminds  me  that  I  thought  it  too 
much  trouble  at  one  time  to  save  the  waste,  the 
mud,  &c.,  but  I  am  wiser  now.  I  sent  my  waste  to 
a  London  refiner  a  few  months  ago,  and  he  got 
from  it  65oz.  of  pure  solid  silver— about  £12  worth 
—so  don't  feed  tne  sink  with  silver. 

I  thank  ** Mistral"  for  his  very  interesting  and 
useful  letter  on  the  chemical  combinations  of  the 
substances  used  in  silvering.  O.  Calver. 

ViouN  Mattsbs.- Ebiutux.— In'ool.  1,  p.  488, 
19th  line,  for  '^PAunona  bass,"  read  Panorma 
bass.  GBi2n>BB. 


PHOTOO&iPBT  has  made  great  strides  of  late 
years,  and  now  we  find  a  Fhotoaraphie  Review  of 
iReviewa.i^  new  illustrated  montihly  isroed  by  Mr. 
Walter  D.  Welford,  of  Birmingham.  It  is  well  got 
up,  and  gives  the  pith  of  the  serials. 

FOTTB  surface  railway  companies  in  Brooklyn  have 
reoentiy  obtained  from  the  Board  of  Aldermen  the 
right  to  substitute  electric  traction,  by  the  single 
overhead  trolley  system,  for  animal  traction  upon 
all  the  street  railways  operated  hj  them  in  that  city. 
The  measure,  says  the  Engineering  Reeord,  awaits 
the  approval  of  Mayor  Chapin.  It  \m  ssid  that  the 
change  to  electricity,  as  a  motive  power,  will  cost 
over  8,000,000dols. 

Bt  a  new  invention  the  services  of  thei  driving- 
cords  or  belts  now  generally  in  use  for  driving 
spinning  spindles  are  absolutely  dispensed  with,  the 
amount  of  the  product  increased,  and  a  more  regular 
and  uniform  and  much  greater  speed  is  obtamed. 
Begarding  the  regularity  and  equality  of  the  twist 
of  the  strands,  the  product  is  far  superior  to  ttiat 
usually  secured.  A  valuable  feature  of  the  new 
idea  is  that  by  it  any  individual  spin  may  be  re- 
moved, without  stopping  the  whole  frame.  Alto- 
gether, it  is  a  most  ingenious  and  practical 
arrangement,  and  is  something  that  wiU  prove 
successful  by  its  own  merits.  A  patent  has  been 
granted  the  inventor,  and  it  will  soon  be  on  the 
market. 

Ice  Cream  Diet.- Dr.  Herstey  reports,  in  the 
American  Medical  News,  three  cases  of  gastric 
ulcer  in  which  recovery  had  followed  the  use  of  a 
diet  of  ice  cream.  This  novel  method  of  treatment 
was  suggested  to  him  by  the  experience  of  a 
patient,  a  woman  of  thirty-five,  who  had  for  three 
months  suffered  from  symptoms  of  gastric  ulcer. 
She  had  haamatismesiB  and  severe  pam,  and  could 
retain  nothing,  until  by  chance  she  one  day  took  a 
small  quantity  of  ice  cream.  She  had  lost  2olb.  in 
weight.  As  all  ordinary  methods  of  dieting  had 
failed,  and  digested  food  administered  by  the 
rectum  was  rejected,  the  patient,  at  her  own  desire, 
was  allowed  ice  cream,  and  told  to  take  as  much  of 
it  ss  she  could.  Her  severe  symptoms  at  once 
began  to  subside,  and  at  the  end  of  two  months, 
daring  which  from  one  to  three  quarts  of  ice 
cream  were  taken  daily,  she  had  gained  241b.  in 
weight.  Solid  nourishment  was  gradually  added  to 
her  diet,  and  she  made  a  complete  recovery.  Dr. 
Herstey  had  a  similar  experience  with  two  other 
patients,  in  one  of  whom  there  were  symptoms  of 
perforation  and  local  peritonitis,  and  he  is  naturally 
mclined  to  think  highly  of  the  mode  of  treatment, 
and  to  recommend  its  use  in  sinsilar  cases.  He 
believes  that  the  ice  cream  in  those  cases  is  bene- 
ficial because  of  the  local  anaesthetic  action  of  the 
cold  permitting  digestion  to  go  on  without  pain, 
while  at  the  same  time  sufficient  material  for 
digestion  and  nourishment  is  supplied  in  the  craam. 
But  he  insists  that  every  care  must  be  taken  to 
insure  the  absolute  purity  and  freshness  of  the  ice 
cream,  and  for  this  purpose  he  recommends  that 
only  that  which  is  made  at  home  should  be  used 
in  such  cases. 
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V*  In  thHr  mmtertf  CvrvufmitnU  wre  ntfmlp 
fuUM  r^fuetUd  U  MSNtssfi,  tn  m«4  Mii^aiiM,  the  Hth 
mtdmmbtr  ofth$  ftury  mtked, 

[75180.]~Oement  for  Lamps.— For  oeiiMntiag 
brass  oollars  and  sockets  to  the  glass  fonts  of  Isapi 
plaster  of  Paris  is  generally  used.  Get  the  Mt 
quality,  such  as  is  used  by  dentists  and  mbte 
stamp  manufacturers,  make  into  a  stiffiih  cnam 
with  hot  water,  and  apply;  itsetsouiokly.  Aaothsr 
cement  which  is  saia  to  be  insoluble  in  petrolssm, 
and  highly  recomended  for  this  purpose,  is  made  m 
follows :  kosin  12  parts,  strong  lye  16  parts,  wilsr 
20  parts,  plaster  of  Paris  20  psjrts.  The  roanii 
boQed  with  the  lye  until  it  is  entirely  dissolved,  sed, 
when  cold,  forms  a  tenacious,  solid  mass;  thiiii 
sufficientty  diluted  by  addinft  the  water,  aadtks 
plaster  of 'raris  is  then  carafuUy  worked  in  to  Wsg 
it  to  the  proper  consistency,  and  applied.  Moeb 
difficalty  is  sometimes  experienced  in  removiog  tki 
old  plaster  from  oollars  and  sockets  that  have  be- 
come detached  from  lamps.  In  this  connectioal 
recentiy  discovered  a  little  wrinkle  which  may  bs 
of  use  to  many  of  the  readers  of  the  "£.  IL" 
Wishing  to  clean  out  an  old  collar  in  order  to  is- 
oemeut  it  to  a  lamp,  I  found  the  plaster  to  be  » 
hard  tiiat  it  could  not  be  picked,  and  only  bstily 
scratched,  with  a  pocket-knife ;  tapping  arouad  the 
collar  to  break  the  plaster,  and  digging  at  it  wifk 
tiie  sharpened  end  of  a  file  were  also  unsncoeirfaL 
I  then  thought  to  try  the  effect  of  expansioa  \j 
heat  and  sudden  contraction  by  cold.  Slipping  fas 
collar  on  a  wire  rod,  Isuspended  it  over  an  alcohol 
flame  for  about  a  minute,  slowly  rotating  the  ooOsr 
so  as  to  heat  it  uniformly,  then  quickly  plunged  it  is 
water.  Taking  it  out,  I  found  the  plaster  to  bi 
cracked  into  thousands  of  little  grains,  and  of  I 
mushy  consistency,  exactiy  like  a  lump  of  qoiekKoi 
which  has  been  wet,  and  crumbles  to  pieces.  With 
my  finger  I  washed  out  the  plaster,  leaving  tfas 
collar  as  clean  as  when  new.  I  have  tried  ttii 
process  a  number  of  times,  and  always  with  tfas 
same  result.  J*  A.  BuiFfuu 

San  Frandsoo,  California,  n.S. A. 

[76003.1— Aluminium.— A  reply  has  osrtslnlr 
been  sent  to  this  querv  by  **  A.  E.  B.,"  bat  1 
cannot  say  I  consider  tne  same  to  be  ansoswsr. 
At  the  time  I  sent  this  query  I  had  already  msdeu 
attempt  to  anneal  aluminium,  bat  without  saooM. 
I  have  since  made  another  attempt,  and  hats  thii 
time  succeeded,  as  I  think  the  samples  sent  hen- 
with  will  prove.  The  springiness  in  tne  unaaneslsd 
sheet- metal  is  probably  caused  by  its  having  bsm 
passed  through  a  rolling  mill,  and  unless  lam  mooli 
mistaken  the  metal  has  to  be  annealed  during  the 
process  of  manufacture  each  time  it  panes  the 
rollers,  as  the  sheet  is  beixig  reduced  thinner  sad 
thinner  in  substimce.  Having  succeeded  in  effad- 
ing  the  desired  end,  I  now  reply  to  this  qeeiy 
myself  in  the  hope  that  it  may  prove  usehil  to 
outers  of  your  subscribers.  Thin  sneet  alomimai 
can  be  annealed  and  rendered  soft  by  simply  moring 
the  same  to  and  fro  in  the  flame  of  a  spmt-laow, 
caz«  being  taken  not  to  overheat  and  bom  tos 
metal.  The  better  plan  is  to  prooeed  tentativf^ 
heating  the  metal  only  moderately  at  fiistj  sod 
trying  whether  it  be  annealed  by  simply  drawing  it 
between  the  flngers  and  thumb.  If  not  sofficisiiuy 
softened,  use  a  uttie  more  heat  and  try  again,  lbs 
touch  is  quite  sufficient  to  tell  when  the  operatioQ 
is  finished.  MXTil. 

[76042.]-Wheel-Valve.— The  reply  of  "  B.S.'' 
on  page  491  is,  I  believe,  in  accordance  with  vbst 
is  generally  considered  correct  practice ;  but  I  would 
pomt  out  to  the  querist  that  it  is  often  of  gnst 
value  to  be  able  to  shut  the  pressure  off  from  the 
stuffing-box  in  order  to  repack  a  leaky  stesm* 
valve.  Admitting  the  steam  below  instead  of 
above  the  vsJve  alM  makes  the  latter  more  rssjioa- 
sive,  and  capable  of  more  easy  regulation.  Thii  ii 
important  in  cases  where  a  very  small  jet  of  steam 
only  has  to  be  turned  on.  Qwsbtt. 

[76114.]-Pre88  Tools.— I  do  not  think  thsrsij 
any  work  on  the  subject  of  makins  press  tools,  bat 
some  information  might  be  gained  from  the  cata- 
logues of  makers.  The  tools  are  well  known  sod 
well  used  in  such  places  as  Birmingham. 

B.  S. 

[76119.]— Flxative.-A  good  fixative  for  molt 
drawings  is  skim-nulk  sprayed  on,  or  the  drawings 
may  be  floated— face  aownwards— on  the  fl^ 
mixture.  A  solution  of  gum  in  alcohol  is  morsw^s 
varnish  than  a  fixative.  I  am  sure  there  are  ssTsnl 
recommended  in  back  volumes.  X.  B. 

[76122.]— Marble  Slab.— Use  a  smaUsawsai 
plenty  of  water  for  cutting  the  marble  to  sbapfc 
Don't  attempt  to  chip  it.  If  suitable  grinding  sp- 
plianoes  are  available,  that  is  the  best  and  i«iM^ 
method  of  working,  leaving  a  little  surplos  to  bs 
rubbed  down  by  means  of  a  bit  of  saudstonsor 
emery  until  the  exact  size  required  is  obtained. 
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[76127.]  —  G^B  Photometer.  —  The  ordinarj 
photometon  deaoribad  in  the  textbooks  wonld  ap- 
patr  to  Boit  this  qaeriBt'i  leqoirements ;  bat  u  he 
nyi  he  ia  aoquatnted  with  the  elaborate  apparatua 
oied  in  ^ai-houaea,  he  ia  alao  probably  f amuiar  with 
ttte  ordmary  forme.  Has  he  tried  the  Letfaebj 
method,  illnatrated  and  deaoribed  on  p.  85,  Sept.  19, 
1890  ?   That  appears  to  anawer  hia  reqoiiementa. 

M.  T. 

[76136.]— Pocket  SCedloal  CoU.— How  can 
anyone  anawer  anch  a  question  as  this?  The  size 
of  the  case  mnst  be  giTen  before  that  of  the  ooil  it 
will  takeoan  be  stated ;  but  there  are  many  hinta 
on  theae  medical  coils  in  back  numbers,  and  the 
q[Q6Eist  can  adopt  one  of  those  previously  deaoribed 
which  will  anit  his  case.  A  medical  coil,  "com- 
plete except  the  coil,"  seems  to  be  in  a  rather 
incomplete  state.  T.  C.  L. 

[7G143.]-Hot- Air  Bnfflne.— "  J.  B."  win  find 
a  good  many  designs  in  back  volumes,  but  perhaps 
that  on  p.  103,  Vol.  XLYI.  Sej^t.  30, 1887,  will  give 
him  the  idea  of  what  he  requires.  There  is  also  a 
dianam  on  p.  204,  Nov.  1, 1889.  Perhaps  if  some 
reader  were  to  give  foil  details  of  a  sniall  hot-air 
engine,  it  might  be  of  interest  to  thoae  who  have 
the  appliances  for  making  it  from  castings,  which 
ought  to  be  a  profitable  speculation  on  the  ^art  of 
those  who  lay  themselTes  out  for  that  kmd  of 
buflbeas.  X.  B. 

[76147.]~Organ-Beed8.~It  is  not  clear  from 
this  query  whether  it  is  a  pipe-organ  or  an  American 
organ  that  is  naeant,  though  from  the  expression 
'*  rows  of  reeds,"  it  would  seem  to  be  an  American 
oqpm.  In  that  the  upper  octaves  of  the  16ft.  would 
be  generally  left  with  the  reedy  tone  of  the  clarionet 
purposely.  The  querist  must  call  in  a  skilled 
foioer  if  he  cannot  attempt  the  work  himself  from 
the  few  directions  I  gave  recently  on  reed  voioinff. 
Bab  the  case  over  with  a  rag  just  moistened  wiUi 
paraffin  oil,  and  clean  the  keys  with  the  same,  or 
preferably,  a  little  alcohol,  after  romoving  the 
grease.  Oboanon. 

[76148.1—  Front-Slide  Lathe.— There  was  a 
good  deal  about  the  front-slide  lathe  in  oom- 
psiatiTely  recent  volumes— XLV.,  XLYI.,  for 
mitaace.  In  the  number  for  Nov.  25, 1887,  thero 
are  full  detailed  drawings  of  a  front-slide  lathe 
which  may.  just  suit  the  qucvist,  as  it  is  6in. 
which  he  taka  for  ;  but  he  should  read  up  the  long 
tnd  interesting  discusaion  on  the  front-aliae  lathe  in 
esrlier  numbers.  L.  M. 

[76168.1— Great  Eastern  Bailway.— As  re- 
qoeeted,  I  herowith  beg  to  send  description  of  two 
duaen  of  goods  en^es  on  the  above— viz.,  Mr. 
T.  W.  Worsdell's  six-conpled  goods  engines  and 
the  old  '*  Mogul "  engines,  buUt  in  1879.  I  inclose 
a  aketch  of  the  former  class  of  engines,  the  dimen- 
■ons  being  as  follows :— Cylinders  (inside),  7iin. 
b^  24in. ;  six-ooupled  wheeb,  4ft.  lOin.  diam. ; 
■Dg^  frames^  inside  bearings;  total  wheel  base, 
16ft  lin..  divided  thus :  centre  of  leading  axle  to 
centre  of  driving  ditto,  7ft.  7in.,  and  centre  of 
driving  to  centre  of  trailing  axle,  8ft.  6in. ;  total 
length  of  frames,  24ft.  lOin.  The  boQer  is  4ft.  4in., 
ontaide  diam.,  b^  10ft.  in  len^,  and  contains  223 
tabes,  Ifin.  outeide  diam.  Fuebox  casing  is  6ft.  in 
length ;  centre  of  boiler  from  rails,  6ft.  lOin. ; 
heiahtof  funnel  from  rails,  12ft.  11m.  Heating 
nzface:  Firebox,  lOd-Sso.ft. ;  tubes,  l,055sq.ft. ; 
total,  l,160-d8q.ft..  Weight  of  engine:  Empty, 
33  tons  8cwt. ;  full,  36  tons  lOcwt.  Tender :  Dutm. 
of  lix  wheels,  4ft. ;  centres  apart, ^  first  pair  to  second 
pair,  6ft.  6in. ;  and  aecond  pair  to  third  pair  of 
wheela,  5ft.  6in. ;  total  wheel  base,  12ft.  ; 
total  length  of  frames,  18ft.  3in. ;  capacity  of  tank, 
2,765  gallons ;  weight  of  tender,  empty,  16  tons 
6cwt  ^r. ;  ditto,  full,  32  tons  8cwt.  3qr. ;  weight 
of  engine  and  tender  in  working  order,  68  tons 
ISowt.  3ar.  Loooa.  of  this  class  were  built  from 
1883  to  1886.  The  foUowing  are  the  particuUrs  of 
the  Mofful  goods  engines.  Cylinders  (^outside)  19xn. 
diam.  by  26in.  stroke.  Six-ooupled  wheels  of 
4ft.  lOin.  diam.  with  inside  bearmgs.  The  small 
leading-wheels  are  2ft.  lOin.  diam.    Wheel  base. 


centres  apart:  Leading;- wheel  to  first  pair  of 
coupled  wheels,  7ft.  5m. ;  first  pair  of  coupled 
wheels  to  driving-wheels,  7ft.  3in.  ;  and  driving- 
wheels  to  trailing  do.,  8ft.  6in. ;  total  wheel  base, 
23ft.  2tn.  The  boUer  barrel  is  lift.  5in.  long,  and 
firebox  casing  is  6ft.  long ;  total  heating  surface, 
l,323sq.ft. ;  weight  of  engine  in  working  order, 
47  tons  17cwt.  Tender:  Six  wheels,  4ft.  diam., 
5ft.  8|in.  centres  apart ;  capacity  of  tank,  2,500gals. ; 
weight  of  tender,  f  uU,  32  tons  ;  weight  of  tender, 
full,  79  tons  17cwt.  The  sand-box  for  the  leading- 
wheels  is  placed  on  the  boiler  between  the  funnel 
and  the  steam  dome.  Jakbs  F.  Yiokkry. 

[76168.]— a.B.B.  Enginea.— I  give  sketch  of 
the *' Mo^ "goods looos on  the  above  line.  They 
wero  designed  by  Mr.  W.  Adams  while  super- 
intendent of  G.E.B.,  but  were  placed  on  the  line  by 


reason  I  have  shown  a  cross-bar  for  driving— you  can 
get  two  catch-pins  in,  and  thereforo  take  a  lot  of 
strain  from  the  centre.  Fig.  3  is  a  compound  slide- 
rest  for  facing  and  turning  fiuig  ee.  It  is  not  necessary 
to  have  compound  slide-rest  for  cylinder  work,  be* 
cause  you  can  self-act  from  the  scraw  in  the  bar  ; 
but  for,  say,  turning  propeller  Uades,  it  would  be 
found  ustful.  Fig.  4  is  a  block  for  boring  pur- 
poses. The  dotted  lines  show  where  tool  fits  in. 
and  slots  in  between  arefor  knocking  pieces  of  wood 
in.  J.  T.  Blacxbtt. 

Ivy  House,  Guisbro',  Yorks. 

[76210.]— Torsion  Balance.—*'  Student "  has 
not  properly  understood  the  roplv  of  **  Iota  Dash," 
which  is  correct  and  complete.  *'  Student  *'  should 
aee  that  the  torsion  balance  measures  the  moment 
of  the  force.    If  the  earth's  magnetic  foroe  always 


Mr.  MaawnT  Bromley,  and  were  buUt  b^  Messrs. 
Neilson  and  Co.,  Glasgow.  The  chief  dimensions 
are :— Diameter  of  dnving- wheels  (six-ooupled), 


diameter  of  tubes  (outside),  Ifin. ;  length  of  firo- 
box  casing.  Oft. ;  boiler  pressun,  1401b.  per  square 
inch.  Heating  surface:  Firebox  102sq.ft.,  tubes 
lj291sq.ft.— total  l,393sq.ft. ;  grate  area,  17'88q.ft. 
Weight  (in  worldng  order)  :  On  pony  truck, 
8  tons  10  cwt. ;  on  leading  driver,  12  tons  11  cwt. ; 
on  driving-wheel,  13  tons ;  on  trailing,  12  tons 
11  cwt.— Total,  42  tons  12  cwt.  Wheel-base,  &o., 
of  engine :  From  centre  of  truck-wheel  to  front 
coupled  wheel,  7ft.  5in. ;  from  front  coupled  wheel 
to  driver,  7ft.  3in. ;  from  driving  to  trailing, 
8ft.  6in.— Total,  23ft  2in*.  Total  length  of  frame, 
27ft.  9in.  Height  from  rail  to  top  of  chinmey,  13ft. 
The  engines  are  fitted  with  steam  brakes. 

A.  J,  Bbewbb. 

[76184.]  —  Borinff   and     Taming   Bnglne 
Oylinders.- 1  send  rough  sketch  of  boring  bar  and 


acted  at  the  same  angle  on  the  magnet  then  its 
moment  would  be  constant,  and  his  second  mode  of 
computation  would  be  the  comet  one;  but  the 
moment  varies  in  this  case  as  the  sine  of  the  angle, 
becoming  a  max.  at  90°. 
Swansea.  A.  B.  MoLiaox. 

[76210.]  —  Torsion  Balance.—''  Student  "  is 
codtounding  two  sets  of  conditions.  In  the  ques- 
tion he  quotes  he  must  bear  in  mind  that  it  is  the- 
magnet's  moment  he  is  dealing  with,  and  not  a 
sinsle  pole,  as  in  the  case  of  Oomomb*8  experiment. 
In  his  original  question  (Jan.  1),  '*  Student*'  says. 
"  Since  three  times  as  much  foroe  must  be  requires 
to  deflect  the  needle  through  90°  as  is  required  to 
deflect  it  through  30°."  Now,  that  is  not  the  caseL 
whoi  we  consider  the  action  of  the  earth's  field 
acting  on  a  suspended  magnet.  Here  the  torsion 
necessary  to  keep  the  magnet  in  any  position  is 
pro^rtional  to  the  sine  of  diiplacement  from  the 
meridian — for  -the  direction  of  the  force  is  not 
always  at  right  angles  to  the  magnefs  axis.  In 
CoulomVs  torsion  experiment  the  force  was  con- 
sidered between  two  points,   and  as  acting  in  a 
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rest  for  facing.  Fig.  1  shows  the  bar  without  tool 
rest  or  driver  on.  Fig.  2  is  a  cross-bar,  keyed  on 
end  of  bar  to  drive  it  by,  and  also  to  fit  bevel 
wheels  in  to  self -act  the  tool  along  the  bar.    The 


straight  line  between  them.  Curiously  enough, 
Coulomb  himself  made  a  strange  slip,  for  he  found 
that  the  movable  disc  at  the  top  had  to  be  turned 
35''  to  move  the  needle  through  I"",  i.e.,  the  earth's 
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action  was  equal  to  a  torsion  of  35**,  whereas  there 
is  evidentlj  but  a  torsion  oozresponding  to  3i°, 
because  though  the  top  disc  was  moTed  through 
35%  the  needle  has  foUowed  it  through  V*,  so  that 
the  true  angle  of  torsion  -  35°  -V^  H°.  It  may 
interest  *'  Student  *'  and  other  readers  to  leam  that 
as  far  back  as  1771  Cayendish  enunciated  a  definite 
proof  of  the  law  of  inverse  squares,  though  he  was 
never  credited  with  the  disooTwy  until  Ouurk-Maz- 
well  edited  Cayendish's  unpublished  papers  in  1879. 

Iota  Dash. 

[76220.]— Bleotro-lCotor.^To  Mb.  Bottone.— 
Ten  quart  Bunsens.  T&avellsb. 

[76226.]— Induction  Coil.— I  am  obliged  to  Mr. 
Bottone  for  his  kind  remarks  respecting  my  forth- 
coming book  on  induction  coils.  Wmlst  writing 
this  book,  I  read  all  I  could  get  access  to  respecting 
induction  coils,  and  found  a  mine  of  information  in 
the  back  volumes  of  the  English  Mbohanic.  I 
know  of  no  better  book  than  the  **  E.M."  on  this 
subject,  but  the  information  is  scattered  throughout 
ieyeral  volumes,  and  takes  up  very  much  time  in 
collecting.  My  aim  has  been  in  my  book  to  con- 
dense much  of  this  information,  and  present  it  to 
my  readers  within  the  covers  of  a  handy  cheap 
volume.  I  am  afraid  m^  friend  has  led  **ours" 
to  eoniect  too  much  from  it,  for  I  do  not  consider  it 
'*  to  be  the  most  complete  work  on  the  subject  in 
the  "Finglish  language.* '  It  is  not  so  complete  as  I 
would  have  wished  to  make  a  book  on  this  subject, 
for  a  moderately  complete  book  on  induction  coils 
should  command  a  price  above  that  which  an 
amateur  would  be  prepared  to  give.  I  endorse 
much  of  what  Mr.  Bottone  says  respecting  the  Pyke- 
Bamet  cofl,  but  think  its  contact>bxeaker  the  best 
part  of  the  instrument.  I  consider  the  design 
adopted  by  Mr.  ApM  for  his  famous  induction  cods 
to  be  the  best  posnble,  always  avoiding  excessive 
thickness  in  the  ebonite  tube  between  the  primary 
and  secondary  coils.  Over-insulation  here  tends  to 
a  diminution  of  inductive  effects  in  the  secondary 
coil,  which  can  onlv  be  remedied  by  an  increase  of 
battery  power.  The  method  adoi>ted  bv  Mr.  App 
is  fully  described  in  my  book,  which  wul  be  reaay 
for  publication  by  Messrs.  Whittaker'and  Co.  in  the 
course  of  a  few  weeks.  G.  £.  Bonitxy. 

[76260.]  —  Diabetes.  —  A  Uttle  book  called 
**'  Cookery  for  the  Diabetic,*'  published  b^  Long- 
mans, would  probably  prove  of  use  to  the  mquirer. 
It  is  principally  the  pxt>duction  of  a  sufferer  from 
the  complaint  in  question,  and  the  fact  that  the 
preface  is  written  by  Dr.  Pavy,  is  a  guarantee  of 
the  trustworthy  nature  of  the  information  it 
conveys.  £.  D. 

[76269.]— G-aa.— The  best  substance  for  passing 
atmospheric  air  charged  with  benzoline  so  as  to 
obtain  the  greatest  uluminating  power,  is  cotton 
and  ordinary  lump-sugar.  The  generator  should  be 
made  in  three  separate  parts— viz.,  the  reservoir  for 
benzoline,  air  tank,  and  gas  holder.  The  reservoir 
is  connected  to  the  tauk  by  a  pipe,  a  ball- valve 
being  fitted  inside  this  tank  so  as  to  keep  the  liquid 
at  a  constant  level.  A  number  of  small  tubes  con- 
nected to  a  main  air-tube  at  the  top  should  pass 
into  the  liquid.  The  gas-holder  is'connected  to  the 
air-tank  bv  a  pipe  with  a  downward  bend  into  the 
holder.  The  top  part  of  the  holder  should  have  two 
perforated  chambers— the  top  one  filled  with  cotton, 
and  the  bottom  one  with  lump^sugar  or  charcoal 
(sugar  is  the  best).  The  outlet  pipe  is  fitted  at  the 
top  of  the  holder.  I  have  found  that  by  adding  a 
little  suli^uric  ether  and  camphor  the  brilliancy  of 
the  light  is  increased.  Theetiner  should  be  put  in 
the  reaervoir.  and  the  camphor  in  air  tank. 

Dbauohcshan,  The  Patent  Light  Co. 

[76278.]— Xeohanioal  Motion.— Let  "  Neios" 
cut  a  groove  in  A  of  his  diamm,  to  the  contour  of 
line  O,  O,  O,  in  Fig.    Kevdving  to  the  .left,  he 


.1 


e 
t. 


.J., 


will  find  A,  B,  C,  D,  fourths  of  circular  motion  to 
OQneipond  to  his  wants. 

Waltbs  Stbaffobd. 
100,  Balaam-street,  Flaistow,  £. 


[76274.]— Bendering  Iron  Hot  by  Electri- 
city.—I  guess  our  electrical  friends  smiled  on 
reading  tms  q[uerv.  I  should  advise  the  auerist 
to  ask  what  size  dynamohe  would  require  for  his 
purpose  ?  Waltsb  St&affobd. 

100,  Balaam-street,  Plaistow,  E. 

J 76278.1  —  Mechanical   Motion.— "  Neros  " 
1  not  be  able  to  ^t  desired  result   with   an 
eccentric,  as  the  motion  would  be  continual.    I 


would  advise  **  Neros  "  to  use  a  cam,  shaped  as  in 
iUustration,  Fig.  1.  A  is  the  shaft,  B  is  flie  cam. 
In  Fig.  2  C  is  the  rod,  with  roller  D  to  run  round 
the  face  of  the  cam ;  E  .is  a  spiral  spring  to  give 


motion  to  the  rod  one  way,  the  one  in  which^the 
least  pressure  is  required.  Thus  it  will  be  seen 
that  the  rod  will  be  liftod  from  a  to  b. 

Alpha.. 

[76278.]— Mechanical  Motion.— An  arrange- 
ment such  as  my  sketch  would,  I  think,  suit  your 
correspondent.  It  consists  6t  a  crank  and  a  strap. 
The  strap  is  cnmposed  of  two  segments  of  the  cirde 


the  rod  is  derived  from  that  of  the  intervsmng  nq 
b  c  and  da.  These  ought  to  be  nearly  strsisht  Udm 
for  the  greater  i>art  of  their  len^us, batconsd 
towards  uie  ends  where  they  nn  into  the  drakr 
arcs,  so  that  there  shall  be  no  jerks  in  the  ido?^ 
ment.    The  rod,  as  I  have  drawn  it,  tenmoatesia 
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a  projecting  stud,  S,  or  it  may  be  a  fork  anloiciif 
the  edge  of  the  cam,  and  made  to  bear  againit  the 
cam,  eithei  by  a  spring,  or  by  a  weightod  lenr 
appued  to  the  lower  end  of  the  rod.  In  plaoe  of  i 
stud,  however,  the  top  of  the  rod  may  carry  two 
cross-bars,  having  the  shaft  with  its  cam  betVM 
them,  the  action  being  between  the  cam  sad  tbi 
upper  bar,  the  lower  bar  being  dear  of  the  cso-fi 
least,  during  the  intervals  of  motion  in  tfas  nd. 
Another  practical  anangement,  which,  Uks  tbi 
last,  involves  no  spring  or  weighted  levsr,  oobb^ 
of  a  circular  plato  mounted  on  the  shaft,  and  haTiag 
a  groove,  shajped  like  the  edge  of  the  cam,  oitia 
its  face.  This  groove  forms  a  guide  for  the  stud  & 
Charing.  J.  B.G. 

[76284.]— Sklktea.— Use  a  4in.  emery  wbni 
about  lin.  wide  running  about  1,600  revs,  a  suBSto 
(to  you,  of  course)  ;  start  at  the  heel  of  blsdsssl 
run  straight  across  to  the  toe,  or  vice  ven&,  hoUbg 
it  firmly  to  the  wheel  ail  the  cut.  As  ths  biste 
get  warm  it  is  best  to  grind  them  in  the  ikstei; 
then  you  have  something  to  hold  them  by.  li  ihi 
wheel  wears  out  of  true  (as  they  often  do),  tmit 
with  an  old  file,  or  you  will  never  grind  hoUow;  of 
course,  the  larger  the  stone  the  less  hollow  fti 
blades  are.  As  I  have  ground  between  20  sod  ^ 
pairs  a  day  during  the  lato  frost,  I  think  thitiii 
little  experience.  I.  L.  H. 

[76289.]— Telephone.— Your  case  is  similsr  to 
my  own.  A  Ledianch^  cell  will  certaialy  inprofi 
your  telephone ;  but  turn  up  '*  E.M.'*  for  Sep.  It. 
1891—1  think  this  is  the  correct  date— and  700  vill 
find  a  description  of  a  microphone  by  F.  C.  Allm^ 
Make  a  pair  like  it,  and  vou  will  have  no  futw 
trouble.  Use  a  No.  2  Leclanche  at  each  end  of  tie 
line.  Tbavsllo. 

[76293.1— Wheatatone  Bridge.— Motepra]Mri7 
a  metre  bridge.  The  lengths  of  the  tbres  pieoai 
are  of  little  moment.  Lightning- conductor  tip^ 
lin.  by  ^in.  would  do  well.  You  want  fifs  t«- 
minals,— three  on  centre  length,  and  one  oa  wk 


\ 


described  by  the  crank.  From  1  to  3  on  diagram 
the  strap  will  remain  still;  from  2  to  3  it  will 
descend ;  and  from  3  to  4  will  again  remain  sta- 
tionazy ;  and  from  4  to  1  will  ascend. 

A.  J.  Bbswsr. 

[76278.]— Mechanical  MoUoa.— The  required 
motion  of  the  rod  B,  which  is  constrained  to  move 
vertically,  is  most  easily  obtained  by  means  of  a 
cam  (mounted  on  the  shaft),  the  periphery  of  which 
consiBts  of  four  arcs,  one  in  eadi  quadrant.  The 
arcs  a  b  and  e  d  are  portions  of  circles  struck  from 
the  centre  line  of  the  shaft  A,  the  radius  of  a  6 
being  Sin.  greater  than  that  ot  ed.    The  motion  of 


comer-piece.  The  inside  edges  of  the  angle  pMOM 
must  be  exactly  1  mhtie  apart,  and  a  Tneo>  « 
German  silver,  or  platinoid  wire,  18  or  l^t^ 
stretched  across  and  soldered,  with  a  ^^[^ 
m^tre  scale,  divided  into  centi-  and  in3u"»*°5 
running  parallel  with  the  wire,  so  thsi  /^ 
can  read  off,— by  means  of  a  pointer  ^  Iy" 
jockejr.  If  you  have  any  difficulty  in  WJ»» 
materials,  I  will  forward  to  you.  *  m  c 

163,  South-street,  Sheffield.  J-  T.  5. 

[76296.]— Prolapaus  Ani.— Ths  mods  of  tw^ 

ment  altogether  depends  upon  1^«^^'°~S2tS 
your  complaint.    If  you  have  consttltsd  a  »?*»•"* 
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io  thi*  mAttflr,  act  upon  hiB  advice,  and  do  not  be 
lad  away  hj  adTiee  given  to  yon  without  a  proper 
eiamination.  If  you  cannot  replace  the  protrunon 
\ff  the  forefinger  anointed  with  ointment,  an 
opATfttion  li  your  only  chance  of  permanent  rblief . 
In  my  own  case,  I  found  {[all  ointment  made  me 
wone,  and  cold  water  applied  to  the  part  still  more 
10.  An  operation  was  the  only  remedy  which  was 
yaocesrful  for  a  year  or  two.  Since  then  I  have 
bad  a  return  of  the  old  complaint ;  but  by  taking 
medicine  every  night,  and  replacing  the  protrusion, 
I  manage  to  put  off  tne  next  operation  until  I  can 
And  time  to  la^  up.  Any  support  applied  to  the 
^sxt  has  a  tendency  to  imtate.  Syvpathy. 

[76296.]  —  Prolapaus  Anl.  ~  An  intimate 
acqnaintanoe  of  mine  has  sxiffered  from  prolapsus 
lai  for  more  than  thirteen  years.  This  weakness 
flowed  on  a  severe  attack  of  Ueedingpiles, 
Inraght  on  by  the  use  of  purgative  drugs.  £Lo  has 
tnsd  various  remedies  with  only  paroal  success. 
The  doctors  ^pear  to  be  helpless  in  curing  this 
diitrssring  complaint.  It  appears  to  be  a  kmd  of 
paialysis  or  loss  of  muscular  power  in  the  parts 
sflsoted.  One  doctor  prescribed  a  mixture  of 
iolphateof  quinine  and  sulphate  of  maenesia,  a 
tSHpoonfal  to  be  taken  in  a  tumbler  of  cold  water 
every  morning.  This  .promoted  a  daily  evacuation 
,  of  excreta,  but  was  the  cause  of  much  flatulence  in 
file  stomach.  Another  doctor  prescribed  local 
nplication  of  a  solution  of  glycerine  and  tannin. 
Hm  caused  a  small  amount  of  constriction 
m  the  parts,  but  did  not  restore  their  strength. 
Another  recommended  a  douche  of  cold  water 
after  evacuation.  This  has  been  persevered 
is  op  to  the  present  time,  as  it  is  a  simple  mode  of 
zelisf  easily  applied.  The  patient  tried  the  whole- 
;neal  hreaa  and  vegetable  diet  recommended  by  Dr. 
lAUi&son,  combined  with  the  cold  douche,  but  has 
had  to  abandon  the  use  of  whole-meal  bread, 
tecaose  of  the  irritation  caused  by  the  particles  of 
I  ban.  This  irritation  promoted  a  frequent  desire  to 
I  diachage  excreta,  and  an  almost  constant  state  of 
'  potrosiony  which  was  very  painful  and  annoying. 
After  leavmg  off  the  whole-meal  bread,  this  irrit- 
able condition  was  lessened.  He  is  now  trying  an 
ordiaaiy  mixed  diet  and  the  use  of  a  mild  aperient 
BiU  on  alternate  days,  but  would  be  glad  to  Imow 
I  how  to  get  cured  of  this  distressing  complaint.  A 
;  ysHazy  may  afford  some  relief,  but  may  also  irri- 
i  iato and  inflame  the  parts.  How  can  their  muscular 
.  tone  be  restored  P  Will  some  of  "  Ours  "  who  have 
;  been  cored,  or  who  know  of  a  case  cured,  kindly 
oosimTmicate  their  experience  ?  G.  £S.  B. 

[76298.]-Blflulpliite  of  Lime.— This  is,  I 
beueve,  used  as  an  antiseptic,  but  sulphite  of  soda 
ii  better.  It  might  be  prepared  by  passing  sul- 
phorous  add  gaa  into  muk  of  lime,  the  gas  oeing 
pepared  by  heating  sulphuric  add  and  pounded 
chtfooal  together  in  a  retort,  when  a  mixture  of  this 
gu  and  carbonic  add  are  given  off.         A.  E.  B. 

[76305.]— Byziamo.— My  query  ahonld  read  that 
I  want  to  get  about  40  candles.  At  present  get 
BoQii&ff .  Is  amount  and  sizes  of  wire  correct  P  If 
act,  wlat  is,  as  I  should  like  to  know  this  before 
leading  it  to  be  tested.  J.  B. 

[76312.1— Steam  Pomp.— 1.  One  column  will 
aaiwer  the  purpose  of  three  if  large  enough. 
2.  The  diameter  of  one  pipe  to  nmlace  two  6ui.  and 
one  4^in.  should  be  10m.,  which  would  be  rather 
over  tne  mark.  3.  There  would  be  lees  friction  in 
the  one  than  in  the  three,  in  the  proportion  of  about 
i$ :  8.  A  back- pressure  valve  is  requisite  for  each 
delivery  into  the  main.  A.  E.  B. 

[763I2.]-Steam  Pump,  —  (1)  Yes.  (2)  This 
eiuiot  be  told  without  knowing  quantity  of  water 
Tequired  to  be  delivered,  or  if  preeent  pipes  are  large 
eooagh— diameter  of  each  pipe ;  but  "  Water  "  can 
MBly  work  this  out  for  himself:  Square  the 
diameter  of  each  delivery-pipe,  multiply  by  *7854, 
and  the  sum  will  be  the  area.  Then  his  new  pipe 
BkTUt  have  an  equal  area.  Example:  Suppose  he 
has  three  -Sin.  pipes;  then  3  x  3  »  9  x  -7854  = 
7-0686x3  (number  of  pipes) -21*2056;  the  nearest 
diameter  to  equal  this  would  be  5iin..  but  no  pipes 
lie  made  this  size,  so  a  Bin.  pipe  would  be  required. 
1  would  advise  ''  Water"  to  have  his  pipe  large 
SDoagh ;  he  cannot  err  much  in  this  respect.  I  have 
I  little  practical  experience  in  this  matter,  having 
Vidermy  superintendence  works  where  from  200,000 
w300,000  gallons  are  pumped  daUy  to  a  height  of 
220ft.  If  his  present  pipes  are  a  little  cramped 
u  Bjse,  and  he  substitutes  one  of  larger  area,  he 
wOl  uoagine  he  has  got  different  pumps,  they  will 
work  so  much  easier.  (3)  Yes.  (4)  Yes,  or  he  will 
noagine  his  pumps  and  pipea  axe  going  to  pieces  by 
the  ooocussion  of  the  valves.  I  have  given  the 
above  anawers  as  plain  as  I  could;  if  "Water" 
«WB  not  understand  them,  or  is  in  doubt,  let  him 
wate  again,  giving  sizes  of  his  pipes,  ttie  amount  of 
wuer  required  to  be  delivered,  &c,  and  I  will 
ttdeavoor  to  assist  him.  Bobdebeb. 

[7^18.1->Hoiiae  Warming.— There  can  be  no 
qwion  that  the  most  economical  way  of  warming 
L^^^''  by  means  of  a  dosed  stove,  with  fluted 
22jMaa :  the  stove  standing  a  few  inches  from  the 
nnplaoft,  which  must  be  dosed,  and  the  stove-pipe 


carried  dther  throueh  the  iron  plate  dosing  the 
fireplace,  or  upwards  to  a  higher  part  of  the 
chimney.  What  is  best  must  be  dedaed  not  only 
from  this,  but  also  other  considerations >  some 
people,  for  instance,  prefer  to  see  the  open  grate. 
Your  mention  of  a  cellar  seems  to  indicate  a 
preference  for  hot-water  pipes ;  these,  however,  I 
should  not  reoommend  ail  over  a  house,  for  the 
apparatus  is  expensive,  and  apt  to  get  out  of 
repair ;  it  is  difficult  to  regulate,  and,  when  always 
on,  is  enervating.  To  some  people,  this  heat,  too, 
is  very  depressing,  giving  the  sensataion  of  a  wdght 
upon  the  crown  of  the  head.  A.  E.  B. 

[76320.1— Turbine  for  Slectrio  Light,— If  the 
water  in  uie  mains  is  of  suffident  pressure,  ia  water- 
motor  might  answer  for  a  small  installation.  On  a 
larger  scale,  and  under  suitable  conditions,  a  turbine 
can,  and  if,  used  for  the  deotric  light,  as  in  the 
Keswick  Electric-Light  Co.  This  interesting  station 
is  worked  by  a  "  Victor"  (mixed-flow  type)  at  273 
revolutions  per  minute ;  head  of  water,  20ft. ; 
alternator  gives  16  amps,  at  2,000  volts,  which  is,  of 
course,  transformed.  A  60H.P.  Westinghouse 
engine  is  employed  when  there  is  a  partial  failure 
of  water,  as  m  summer.  Unless  of  general  interest, 
it  would  take  up  too  much  space  to  give  details. 
'<  Engineer  "  will  flnd  useful  drawings  and  formula 
in  Holesworth.  A.  D.  SotTTHAic. 

[76322.]— Testing'  Internal  Beaistanoe  of 
Battery.— I  think  if  you  read  your  textbook  care- 
fully, you  will  find  that  it  not  only  tells  you  to 
J'oin  two  ceUs  in  oppodtion,  but  two  equal  cells. 
}y  this  arrangement,  the  counter-motive  forces 
will  be  equalised,  and  without  effect  upon  the 
galvanometer.  A  definite  current  now  bempf  sent 
UkTough  the  two  with  a  galvanometer  in  circuit, 
the  fidling-off  of  current  vnll  indicate  the  resistance 
of  the  two  oeUs,  half  of  which  is  the  resistance  of 
each.  A.  £.  B. 

[76326.]— Sodium  Amalgam,  dkc— Sodium 
amalgam  Na,Hg  (?)  in  excess  of  Hg  cannot  be  a 
fixed  amount,  as  tnen  it  is  only  a  mixture.  It  is 
influenced  by  the  air,  aad  ia  generally  prepared 
flrst  when  wanted  on  the  small  scale.  It  is  used  for 
the  extraction  of  gold  from'quartzose  rook,  and  for 
the  chemist  is  a  most  useful  redudzig  a«ent.  A 
potasdum  amalgam  is  also  known,  being  the  com- 
pound KfHg,  according  to  E.  de  Souza.  The  so- 
called  potassio  cyanide  is  not  a  qranide  at  all,  but  a 
Bul^o-cyanate— Le.,  a  compound  analogous  to 
potasdo  ovanate,  in  which  the  0  atom  luts  been 
displaoed^by  an  S  atom.    Thua— 

N I  ^^  Cyaaate        N  |  ^^  Sulpho-cyanate. 

In  the  latter  the  metallic  radical  is  not  joined 
directly  to  the  group  ON,  but  through  S.  Thus, 
K  —  3  —  OX,  and  it  is  seen  that  when  such  a 
body  is  acted  on  by  an  add,  HON  is  not  formed,  but 
but  HSON,  which  latter  has  not  the  poisonous 
properties  of  HON  (prusaic  add).       Iotjl  Dash. 


[76326.]— To  Kr.  Bottone.— Perhaps  some  of 
your  paste  has  fallen  away,  and  you  have  a  short 
circuit.  See  to  this;  then  charge  away  for  a  long 
time.  I  have  no  doubt  that  lone  charging,  with 
short  intervals  of  discharge,  wul  remedy  this. 
Your  cells  should  run  20  lamps  for  6  hours. 

S.  BOTTONZ. 

[76328.]— Modified  Fuller:  Battery  .—To  Mb. 
BOTTONB.— Each  cell  will  give  very  nearly  two  volts 
when  it  has  been  working  some  little  time ;  but 
owing  to  the  presence  of  the  porous  cell  and  the 
small  quantity  of  add  used,  the  internal  resistance 
will  be  rather  high.  Hence,  although  your  12  cells 
may  give  as  much  as  20  to  2i4  volts,  yet  you  cannot 
expect  to  set  more  than  two  to  three  ampdres  on 
the  short  drouit.  You  nught  expect  to  light  well 
an  8cp.  lamp  of  about  20  volts.        S.  Bottohx. 

[76329.]— Heatinff  Bedroom.— There  is  no 
method  so  satisfactory  as  a  gas  flre  or  gas  stove, 
provided  there  ii  a  reliable  flue.  If  there  is  not  a 
good  flue  with  a  steady  upward  draught,  do  not 
attempt  to  heat  it,  but  remove  into  another  and 
more  satisfactory  room.  Thos.  Fletcbesl, 

[76330.]— Bichromate     Battery.— To    Mb. 

BoTXOVB.— 25  cells  will  give  50  volts.    If  the  plates 

are  immersed  so  that  16   sauare  inches  of  carbon 

surface  are  in  the  liquid,  ana  tiie  distance  does  not 

exceed  |  of  an  inch  from  the  zinc  plate,  the  internal 

resistance  will  be  about  0*08  of  an  ohm,  so  that  you 

will  get  about  25  amperes  on  the  short  circuit.  This 

you  can  reduce  to  6  amperes  by  proportioning  the 

resistance  of  the  outer  circuit  so  that  the  formula 

60 
may  come  out  ~  ■>  6.    Hie  resistance  of  65  yards 
8*3 

of  commercial  copper  wire.  No  16,  is  about  0*6  of 

an  ohm.  S.  BoTToans. 

[76331.]— Ooil  Dimensiona.- To  Mb.  Boxtonb. 
— Ooil  heads  square,  6in.  x  6in.,  ebonite  |in.  thick. 
Iron  core  l|in.  diameter,  made  of  No.  18  wire; 
length,  14in. ;  paraffined  cartridge  paper  tube  ^^ 
thick,  between  iron  core  and  primary;  ebonite 
tube  >iV  thick,  between  primary  and  secondary. 
Three  sections,  separated  by  ^in.  ebonite  partitions 
—the  two  end  ones  of  lib.  eaeh,  the  cefltre  one  of 


41b.  Oondenser,  200  sheets  of  tinfoil  (interleaved 
with  carefully -insulated  paraffined  paper)  10  x  12. 
Probable  length  of  spark,  with  six  good  cells,  4io. 

S.  Bottonb. 

[76333.]— Microphone.— To  Ma.  Bottonb.— 
Posdbly  the  movable  carbon  has  too  much  play,  or 
else  there  is  dust  between  them.  It  may  also  be 
that  the  tdephone  diaphragm  is  not  nicely  adjusted, 
or  that  you  are  using  too'  much  battery  power. 

S.  B0TT027B. 

[76334.]— Armature  Speed  to  get  50  Volta. 
— r^rovided  your  dynamo  is  well  made  in  other 
respects,  you  would  need  to  drive  at  about  600  to 
700  revs,  per  minute  to  get  50  volts.  If  the  machine 
is  compound-wound,  there  will  be  no  necesdty  to 
use  a  resistance-board.  S.  Bottonb. 

[76337.1— Bleotrioal  Indicator  Improve- 
ment.— ^You  might  modify  Wheatstone's  A.B.C., 
or  Breguet's  dial  instrument  to  serve  vour  purpose, 
if  perfect  isochronism  is  required.  You  will  flnd 
description  and  cuts  illustrative  of  both  these  in 
OasseU*s  *'  Electridty  in  the  Service  of  Men,*'  pp. 
804-5.  If  perfect  isochronism  is  not  necessary,  two 
light  motors  would  act  welL  S.  BoTToms. 

[76339.]— Curve.— If  the  curve  is  drcular— i.e., 
an  arc  of  a  oirde,  you  can  find  the  centee  of  the 
cirde  by  drawing  two  or  three  chords,  and  erecting 
from  the  centres  of  these  perpendiculars,  which  at 
the  point  of  intersection  will  indicate  the  centre ; 
length  and  height  of  arc,  or  of  chord  and  versed 
sine,   or  of  radius  and  number   of   degrees  are 


eesential  to  an  equation. 


L. 


[76342.]— Steam  Gkiuffe.— Taking  the  value  of 
one  kilogramme  as  2 '2051b.,  and  one  square 
centimetre  as  ■1558q.in.,  the  pressure  in  pounds  per 
square  inch  for  every  kilo,  indicated  would  be 
2  205  ^  -155  -  14*2,  so  that  the  highest  pressuze, 
6  kilos  would  be  851b.  per  square  inch.    Haute. 

[76342.]— Steam  Qaage.— Kilogrammbtrss  per 
square  centimetre  are  very  nearly  equivalent  to 
English  atmospheres  per  square  indi,  being 
14  22'281b.  as  against  14*7 ;  and  as  all  boUers  for 
metric- using  countries  have  this  gauge,  it  ii  gener- 
ally read  here  as,  roughly,  Engush  atmospheres, 
should  the  usual  KnglTsh  pressure-gauge  not  be 
affixed. 

Liverpool.  W.  S. 

[76342.]  —  Steam  Ghinge.  — A  kilogramme  is 
equal  to  a  little  more  ;than  2ilb.  A  square  ind& 
contajns  about  6|  centimetres.  When  your,  dial 
registers  1  kilometre,  the  pressure  will  be  14|lb.  as 
near  as  posdble ;  but  if  you  are  going  to  put  your 
gauge  to  any  practical  use,  I  should  advise  you  to 
borrow  a  correct  English  gauge  and  fix  botii  on 
same  pipe,  and  then  yon  could  mark  your  dial  to 
correspond.  In  this  way  you  would  '*kiU  two 
birds  '^  hy  testing  your  gauge,  as  all  gauges  are 
liable  to  get  out  of  order.  Bobdbbbb. 

[76346.]— Portable  Bleotrlo  I<amp.— This  is 
probably  a  Sdianschieff  battery.  The  charj^hig 
solution  is  mercuric  sulphate  solution  prepared  m  a 
spedal  manner  frequently  described  in  these  pages. 

S.  BoTroNX. 

[76347.1  —  Ooating  Iron  with  Copper. — 
Thbruughly  wash  the  iron  instrument  with  oleaa 
water,  to  whidi  is  added  one  part  in  twenty  of  nitric 
add.  Then  rinse  in  dean  water,  and  cover  with  a 
solution  of  sulphate  of  copper  (blue  vitriol),  and  a 
oovering  of  copper  will  be  depodted.  Oost  nominal. 

Ii. 

[76349.1— Oinger-Beer  Plant.— I  have  given 
full  details  of  my  experience  with  this  plant  (which 
I  have  now  lost)  at  pp.  67  and  144  of  Vol.  XLVI. 
of  the  *'  E.M."  for  1887,  to  which  I  beg  to  rafer 
you.  S.  BoTToms. 

[76349.]— Glngrer-Beer  Plant.— This  ii  very 
peculiar  m  its  habits.  I  have  never  heard  of  any 
way  of  originating  it ;  as  to  cultivating  it,  the  very 
sweetened  inf ndon  of  ginmr  which  it  is  ferment- 
ing also  acts  as  its  food.  I  do  not  know  where  it  is 
to  be  obtained.  I  never  heard  of  it  bdng  a  market- 
able oommoditv,  though  I  know  not  why,  for  it  is 
very  useful  in  not  weather.  It  is  revived  from  the 
torpid  state  only  by  use.  I  have  never,  to  my 
memory,  read  anything  about  it  except  in 
"B.  R.W.'s"  query.  A.  E.  B. 

[76351.]— Oycling.— I  do  not  know  how  the 
mathematician  arrived  at  the  oondusion  he  came 
to ;  but  I  know  from  practical  escperience  that  I 
would  rather  ride  30  miles  on  my  bicyde  than  walk 
seven  miles.  I  have  often  ridden  dose  on  30  miles 
(correctty  28^)  to  a  seadde  resort,  which  is  that 
distance  from  our  place,  and  I  have  walked 
seven  miles  to  a  town,  and  I  know  that  I 
am  not  near  so  tired  after  riding  the  long  dis- 
tance as  I  am  after  walking  the  snorter  distance. 
My  theory  of  the  case  is  that  in  walking  the 
musdes  of  the  legs  have  to  support  the  wdght  of 
the  body  as  well  as  propelling  it,  while  in  riding  the 
wdght  of  the  body  is  carried  by  the  machine,  and 
the  leg  musdes  have  only  to  propel  the  machine. 
In  these  days  of  ball  bearings  tlit  HtMm  oonnte 
for  very  little.  if  '""V^  B. 
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[76351.]— OTcllnff.— It  is  true  thmt  the  weight 
of  the  flMchiDe  ami  the  friotion  of  the  bearingi 
would  retard  prosreH,  hot  there  are  other  facte  to 
oopiider.  In  waUdng,  the  body  is  alternately 
raised  and  lowered  at  erezy  it^,  while  on  the 
maohine  the  motion  ii  straightforward.  Then  there 
ii  ^  hind  of  aooeleratiTe  motion  in  cycling:  the 
first  thrust  makes  the  next  more  easily  taken,  and 
so  on.  The  momentum  of  the  body  tad  ot  the 
machine  is  brought  into  use,  but  this  is  not  so  in 
walking.  Theoretically,  too,  walking  down  a  hiU 
should  not  cause  any  muscular  effort:  nay,  on 
Joule's  theory  they  might  almost  expect  an  ac- 
cumulation of  force.  Mow  different  u  this  from 
the  case !  In  oyding  such  an  accumulation  eziste, 
and  ite  utilisation  may  be  seen  in  numberless  cases 
by  those  who  know  little  of  Newton,  and  nothing  at 
aU  of  Joule,  grsat  and  worthy  though  they  be.  The 
eychst's  body  is,  in  deecendmg,  quite  still  and  free 
from  effort  worth  mentioning,  faeilit  de^eenttu 
(sometimes  Aremi),  while  the  peidestrian  arrests 
himself,  so  to  speak,  at  eyery  step.  A.  £.  B. 

[76351.]— OycUnff.— I  think  in  this  case  the 
mathematfnians  are  more  likely  to  be  right.  In  the 
first  place,  the  pedestrian  has  to  carry  the  ishole 
wsight  of  his  body  all  the  time,  while  the  cyclist 
gets  carried  without  this  constant  strain.  I  think 
there  can  be  but  one  answer  to  the  quMtion :  which 
is  easier,  to  carry  another  man  on  your  back  or  to 
puU  him  along  in  a  go-cart F  To  my  mind,  the 
labour  of  propulsion  is  the  very  least  part  of  the 
total  ez«rtu>n  of  walking.  Hen  who  zise  much  in 
their  step  incur  the  perfectly  useless  labour  of  lift- 
ing their  bodies  some  15ft.  or  20ft.  a  minute,  or,  in 
other  words,  ipend  aU  their  time  in  climbing  Lud- 
gate-hill.  With  regard  to  cycles,  some  are  much 
better  planned  than  others,  to  diminish  labour. 
Those  which  approach  nearest  to  maintaining  the 
standing  position,  while  supporting  the  weight  and 
aliowmg  the  work  to  be  done  by  a  straight  thrust 
with  the  leg,  seem  to  me  to  come  the  nearest  to 
solTing  the  problem.  Some  makers,  howcTer,  seem 
to  unagine  that  since  sitting  is  an  easier  position 
than  standing,  therefore  it  must  be  an  easier  one  in 
which  to  take  active  exercise.  This  is  a  mistake. 
The  best  way  of  applying  the  power  (and  I  doubt  if 
a^y  make  of  machine  completely  solves  the  problem) 
would  be  by  a  short,  sharp  pressure  of  the  foot, 
dehvered  veiticaUy,  and  with  the  full  weight  of  the 
body,  at  intervals  of  time  corresponding  with  the 
steps  in  walking,  say,  two  per  second  when  high 
q>eed  was  desired.  These  impulses,  being  taken 
off  by  suitable  mechanical  means  and  converted  into 
rotary  motion,  would,  in  my  estimation,  give  a 
result  certainly  equal,  and  probably  superior,  to 
tiiat  quoted  by  the  querist,  namely,  five  times  the 
distance  for  the  same  exertion.  Qwbbtt, 

[76352.1— Polishing  OeUulold.— This  is  a  secret 
of  the  traae ;  but  a  very  good  polish  can  be  obtained 
by  the  use  of  wax,  which  is  well  rubbed  in ;  after 
smoothing  the  celluloid,  finish  off  with  powdered 
chalk.  S.  A.  M. 

[76354.1— Bearenta.— Weigh  both  the  reegent 
and  the  distilled  water.  L. 

[76354.]— Beagenta.— Parts  in  chemiatry  are 
always  parts  by  weight,  unless  specially  stated 
otherwise.  Qwbbtt. 

[76354.]  —  Beagenta.  —In  answer  to  **  Water 
Analysis,"  if  he  understands  the  metric  system,  the 
plan  is  the  following :— One  part  of  salt  to  10  of 
water  means  1  gram  of  the  salt  in  10  grains,  i.e., 
lOcc.'s  of  pure  water.  Thus,  to  make  up  a  10  per  cent, 
solution  of  BaCl),  weigh  out,  say,  100  grams  of  BaCl, 
and  dissolve  in  1  litre  ( » 1,000  grams)  of  water.  In 
fact,  parts  by  weight  in  both  cases,  only  it  is  not 
necessary  to  weigh,  but  to  measure  the  volume  of 
the  water.  Ion.  Dash. 

J76354.1  — Beagenta.— The  figures  1  part  of 
t  to  10  parts  of  water  should  refer  really  to 
weight;  but  it  is  easier  to  measure  the  water.  The 
decimal  system  renders  this  simple,  for  1  cubic  cen- 
timetre of  water  weighs  1  gramme.  Thus,  by 
weighing  out  1  gramme  of  salt,  and  measuring  10 
cubic  centimetres  of  water  in  a  graduated  vessel, 
you  have  1  gramme  of  salt  to  10  grammes  of  water. 
I  suppose  your  *«  Practical  Ghemutry,"  which  vou 
do  not  name,  employs  the  decimal  system,  which  is 
now  used  in  all  scientific  wi^«nai«  of  chemistry ;  if 
not,  if  ^ou  will  state  the  name  of  your  book,  or 
what  weights  and  measures  you  wish  to  employ,  I 
will  give  you  what  information  I  can.        Chem. 

[76356.]  —  Blaotro-Bronaing.  —  For  a  large 
quantity  of  work  I  should  advise  a  dynamo ;  but  if 
yon  have  only  a  few  small  jobs,  it  is  not  worth 
while  to  go  to  the  expense  of  a  dynamo.  I  have 
done  bronzing  both  by  battery  and  dynamos, 
giving  different  voltage  ai^  amperage;  a  deep 
bronze  by  a  dynamo  capable  of  giving  out 
40  amperes  at  8  volts ;  the  bronze  has  been  varied 
by  shifting  position  of  brushes  at  commutator, 
having  a  good  resistance  board  in  dreuit.  But 
the  best  dynamo  for  bronzing  that  I  have  tried  is 
one  capable  of  giving  6  empires  at  10  volts.  This 
nachine  was  designed  for  very  light  work— such  as 
tinsel  filigree^  and  did  ite  work  very  well  indeed. 
A  good  deal  depends  on  the  solution,  wluch  can  be 


made  and  worked  by  an  experienced  person  to  give 
any  desired  colour  bronze  by  variation  of  current. 
There  are  various  solutions  for  bronzing  containing 


price  3s.,  post  free. 

S.  BoBBBT  BoNirsT,  Electro-plater,  &c. 


[76358.]— Dsmamo,  200o.p.— To  Ma.  BorroBE. 
— Armature  Oln.  diam.,  6in.  deep,  wound  with  61b. 
No.  18.  Field-magnet  cores  7ia.  high,  Sin.  diam., 
wound  with  301b.  No.  22  shunt  connected.  Wfii 
take  about  1H.P.  to  drive  if  well  made,  more  If  in* 
differently  wound.  S.  Botiobb. 

[76359.]— Dynamo  150o  p.— Annature  4|  dia- 
meter 5in.  deep,  wound  with  4|  No.  18;  field 
magnet  cores,  2|' diameter  6in.  high,  wound  with 
201b.  No.  22.  You  will  need  125  pnnchings  ^m, 
thick  for  the  armature ;  power  required  to  drive, 
about  fH.P.  S.  Bottobb. 

[76361.]— Velocity  of  Bynamoa.— 1st.  By  in- 
creasing the  circumference  of  armature  in  the  same 
proportion  that  you  diminish  the  speed — that  is,  as 
1*5  IS  to  1 ;  or,  2nd,  by  winding  the  armature  with 
half  as  much  wire  again— that  is,  1*5  times  as  much 
as  is  on  at  present.  This  would  probably  necessitate 
using  finer  wire.  S.  Bottobb. 

[76363.]— NoUe  of  Steam.— This  is  due  to  the 
steam  partially  dividing  the  mass  of  cold  water,  and 
creating  what  might  be  termed  temporary  vacua  in 
it.  The  rapid  condensation  of  the  steam  allows  the 
walls  of  these  vacua  to  again  contract,  and,  erash- 
iog  together,  they  produce  the  result  respecting 
the  cause  of  which  **  A.  E.  B.*'  inquires.  L. 

[76363.1— Koiae  of  Steam —The  rattling  noise 
is  caused  by  the  sudden  change  of  the  gaseous  steam 
to  liquid  water— i.e.,  ite  oonaensation.  The  liquid 
watw  rushing  in  to  fill  the  vacuum  caused  by  such 
change  of  state,  is  the  cause  of  the  vibrations  which 
make  themselves  evident  to  us  by  sound.  In  the 
same  way  we  can  account  for  the  "singiuff  "  of  a 
kettie.  &ere,  before  the  water  begins  to  boil,  the 
bubbles  of  steam  rising  from  the  bottom  of  the 
vessel  have  at  first  to  pass  through  a  cooler  layer  of 
wAter  above  them,  and  are  gradually  condensed. 

Iota.  Du9H. 

[76363.]— NoUe  of  Steam.— The  rattling  and 
banging  noise  made  by  steam  discharging  into  cold 
water  is  probabl;^  occasioned  by  the  strong  vibration 
set  up  in  the  pipe  and  the  water.  This  may  be 
plainly  made  risible  by  leading  the  steam  into  the 
water  through  a  leaden,  or  other  somewhat  flexible 
and  elastic  pipe,  which  will  be  thrown  into  very 
evident  vibration.  This  is  caused  by  the  alternate 
gaining  of  the  steam  on  the  water,  and  the  water 
on  the  steam,  through  condensation.  The  actual 
surface  of  the  water  opposed  to  the  steam  is  not  in 
one  constant  place,  out  fluctuates  rapidly  and 
violentiy,  causing  the  vibration  which  we  hear  as 
sound,  and  can  feel  by  applying  the  hand  to  the 
vessel  containing  the  water.  Qwbbtt. 

[76364.]— Albo-Oarbon.— I  always  understood 
that  this  was  principally,  if  not  entirely,  naphtha- 
line— a  substance  that  is  formed  in  the  m*fcwy  of 
gas,  and  frequentiy  deposite  in  mains  and  pipes 
through  which  the  gas  passes.  It  is  also  one  ox  the 
producte  of  the  distillation  of  coal-tar.  For  ite 
chemical  characteristics,  see  any  work  on  organic 
chemistry.  Qwbbtt. 

[76364.]— Albo  -  Carbon  is  the  commercial 
name  for  compressed  naphthalin  or  naphthalene,  a 
beautiful  and  important  d^drooarbon  of  the  com- 
position C,oH«,  and  which,  therefore,  contains 
nearly  94  per  cent,  by  weight  of  carbon,  so  the 
name  Albo- carbon  is  not  so  inappropriate  as  at 
first  sight  appears.  It  may  be  obtamed  from  coal- 
tar  by  fractional  distillation,  those  portions  which 
distil  over  between  ISO**  and  200°  0.  giving  a  crop 
of  crystals,  which  can  be  squeezed  out,  resublimed, 
and  crystallised  from  their  solution  in  alcohol. 
Pure  naphthalin  forms  colourless,  transparent, 
peariy,  tabular  crystals,  very  volatile,  and  having  an 
odour  between  that  of  the  jonquil  and  coal-tar. 
Many  beautiful  dyes  are  derivatives  from  naph- 
thalin. S.  Bottobb. 

[76364.]— Albo-Oarbon.— The  white  substance 
used  here  termed  **  albo -carbon'*  is  naphthalin, 
C.«HHi  It  is  prepared  from  coal-tar,  which  is  dis- 
tilled ;  the  first  portion  of  the  distillate  consiBte  of 
naphthas,  &c.,  whereas  the  second  portion  is  rich  in 
phenols,  &c.  This  second  portion  being  again  dis- 
tilled, the  residue  left  contains  naphthalin,  which, 
on  standing,  separates  out,  collecting  as  a  cake  on 
the  top  of  the  oil.  This  is  still  very  impure,  and 
has  to  be  purified.  To  do  so  when  separated,  it 
has  to  be  washed  with  dilute  alkali,  strong  sul- 
phuric acid,  and  water,  in  turn.  It  is  finally  dis- 
tilled and  cast  in  moulds.  By  means  of  it  the 
illuminating  power  of  coal-gas  can  be  increased  over 
50  per  cent. ;  and  as  it  can  be  obtained  for  less  than 
3d.  per  lb.,  the  process  is  a  very  satisfactory  one. 

Iota  Dash. 

[76365.]— Ozychlorlde  and  Other  Oements. 
— ^This  is  mdeed  a  large  order.   Tour  correspondent 


wishes  for  some  cement  for  an  nnkaown  pQMi, 
to  stand  an  unknown  temperature.  If  he  wtnAdM 
plainly  and  deariy  whs^  he  wants,  no  doskll 


could  give  him  a  simple,  dear  replv ;  hot 
of  this,  he  asks  me  to  write  a  general  trsatiis  as  %! 
obscure,  and  little*  known  baaio  oompoimds  of  (b 
metallic  oxides— a  subject  which  he  is  efiteil^i 
aware  I  made  a  special  study  of  for  miayiwBL, 
To  write  what  he  asks  would  take  at  Isest  a  vki^ 
issue  of  the  "  E.  M.,*'   advertisement  psga 
duded.    If  this  were  done,  that  spedai  nm 


would  have  a  circulation  of  one  oopv,  whieb  lo 
doubt  "  W.  M.*'  would  buy,  and  peinaps  balf*^' 
dozen  others  would  go  to  diifersat  ptfti  offti- 
world.  The  subject  \m  one  of  interest  oaJ^  to- 
spedaliste,  except  so  far  as  general  facte  ars  eoa- 
cemed,  and  the  more  strikug  of  thses  sn  fta 
following :— A  strong  solution  of  ehloride  of  m\ 
mixed  with  oxide  of  zinc  to  make  a  thick  parts,  Mhi 
into  a  hard  cement,  which  reaists  in  a  aagohi^ 
manner  the  action  of  adds.  The  same  ooaponaii 
of  magnesia  has  the  same  propeiiT  and  expsadiii,' 
setting.  Phoephorio  add  and  oxide  of  siao  fan  i^ 
much  harder  cement  than  ttther  of  theahove;teft 
the  relative  hardness  depends  on  the  density  of  Ite 
oxide  used»  and  the  adaition  of  similar  basieeaa- 
pounds  of  alumina  in  small  quantitieB  incrssssitts 
resistance  to  adds  enormously.  Similar  otamk 
can  be  made  with  phoephorio  add  aadtinoiidi. 
when  the  latter  is  in  a  form  which  is  hydratod,  asi 
also  with  zinc  oxide  and  ite  sulphato,  the  tin  on- 
pound  being  as  tranducent  as  the  finest  Ghiam 
porcelain.  Thos.  Flbicbxi. 

[76366.]— Oleaning  Wiped  Jolnta.— Havsyoo 
tried  rubbing  up  with  wet  silver-sand  ?  H. 

[76366.]— Oleaninff  Wiped  Solder- Jotnts.- 
If  *<  Toung  Plumber  "  woald  touch  his  jointi  withs 

Sieceof  taUowas  soon  as  thery  are  wiped,  lettingtdlov 
ow  all  over  and  then  wiping  off  with  dean  rag.  bi 
will  findthey  keep  bright  much  longer.  I  aasalo 
tie  a  piece  ot  paper  over  mine  until  in  place.  SoiliBl 
a^^ain  givea  them  a  dean  appearanoe ;  but  let  jost 
soil  be  nice  and  black,  and  put  on  level. 

Bbabd. 

[76367.]~Xellner  Eyepiece.— This  farm  ol 
ey«|piece  Is  specially  adapted  for  observatbm  is 
which  a  large  fidd  of  view  is  desirable.  L 

[76369.]— Phonograph.— The  obied  of  ite 
brasss  shoe  d  on  the  *'  repeating-lever,''  Fig.  1^,  k 
to  prevent  the  speetade- frame  mun  bong  Imsd  too 
far  off  the  wax  cylinder.  For  instance,  when  sJboot 
to  repeat  a  record,  the  handle  b  is  raised  until  tte 
shoe  d  touches  the  under  surface  of  the  guide  rod. 
and  in  this  position  is  moved  back  to  the  point  of 
starting.  If  it  were  not  for  the  shoe  there  wcold bi 
nothing  to  prevent  everything  mounted  on  tte 
diding  tubes  from  turning  completdy  over  if  bj 
chance  the  instrument  were  tilted  on  one  side.  It 
is  also  much  more  convenient,  when  sliding  Am 
spectade-frame  back,  to  know  when  the  styToi  ii 
quite  dear  of  the  cylinder,  without  looking  unte* 
neath  the  frame ;  and  this  we  know  is  the  os« 
when  the  shoe  presses  against  the  guide-rod.  Tte 
small  lever  /  in  the  same  figure,  with  the  hdp  d 
the  spring  ^,  holds  the  threaded  half-nut  on  tte 
**  motion  lever  '*  down  in  the  thread  on  the  losts 
diaft,  thus  compelling  the  shaft,  when  revdvedJfco 
carry  along  all  the  parte  connected  to  the  iliding 
tubes.  If  it  were  not  for  this  small  lever  u^ 
spring,  the  motion  lever  would  sometimes  be  Uftd 
up  out  of  thread,  and  so  be  incapable  of  travdusg 
laterallv.  Espedally  would  this  be  the  case  wmb 
using  the  turning  tool,  on  account  of  the  grssttf 
resistance  presented.  W.  Giller. 

[76371.]— Subtraction  Puaale.— The  following 
answer  i^  I  believe,  right : — 

Miles.    For.  Poles.  Yds.  Feet.  Inches. 
From..        1         0         0         0         0         0 
Take..  7       39         5  I         5 

Answer  -1     +5     +1     +7-Io«' 

Two  poles  must  be  "  borrowed  "  in  order  to  leh- 
tract  the  Gyds..  39  +  2  =  41,  and  as  we  cannot 
borrow  more  than  1  furlong  ■  40  poles,  we  ^t 
40  -  41  -  -  1  pole.  Therefore,  5jds.  1ft.  Tin. 
minus  1  pole  (i.e.,  5yd8.  1ft.  6in.)  gives  an  anivsr 
of  lin.  A.  D.  SouTBiiC* 

[76371.— Subtraction  Pnsale :  an  Ingenioue 
"  Oatoh."— The  difference  is  lin.  exactly.  The 
remainder,  as  far  as  the  yards,  is  1ft.  7in.,  hat  we 
can  get  no  further,  seemingly,  without  tanng 
1ft  6ui.  (equal  half  a  yard)  of  this,  and  so  malm 
the  5  yards  in  the  minuend  5|  yards  only  ^{"^f^ 
of  6  yards)  to  be  taken  from  the  borrowed  *^  poM* 
This  hdps  us  out  of  the  diflioulty  at  ones  vs^ 
neatly,  tne  remainder  being  just  lin.,  ss  sbof* 
steted.  There  seems  to  be  no  other  way  than  m 
except  the  inadmisrible  one  of  reducing  all  to  inchMt 
a  much  longer  and  quite  unnecessary  method. 

AUTOLTOO. 

[76371.]  —  SubtraoUon  Pamde.  —  ll^jj* 
"GUtton"  for  this  problem  with  a  aord.  Tb« 
moral  is,  '*  The  less  you  borrow  the  eaner  yon  wiu 
find  to  pay  it  back,  and  if  you  bonow  too  sncn 
you  may  be  unable  to  pay  it  at  alL"    The  odj  vij 
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mjiw  this  proUam  logitunately  is  to  **  boiroir  " 
.th«  fizvt  plaoe  h«ll  a  foot,  giving  a  fint  remainder 
'  ana  inch  ;  then  borxow  luilf  a  yard,  from  which 
hft^e  to  t«ke  a  foot  and  a  half,  leaving  nothing  ; 
Ato  and  a  half  varda  from  the  next  higher 
nation  leavea  nothing,  and  bo  on  to  the  end. 
Americaa  counna  laagh  at  our  **  xiineteen  and 
m  tbree- farthings "  style  of  money,  bat  thev 
follow  the  antiquAted  tables  of  weights  ana 
luiea,  all  of  wbioh  are  at  lea^t  as  awkward  as 
flha  BAonery  table.    ITicht  wahr,  *'  £.  L.  G."  ? 

OWEBTT. 

[76372.]~Kountin8'  Paraaitea.  —  The  best 
plan,  in  my  opinion,  when  they  hare  been  allowed 
to  YMOomo  dry  and  brittle,  is  to  place  them  npon  a 
sCde,  ^  put  oover-glaas  on  them,  allow  olean 
oarbolio  aeid  to  mn  nnder  the  cover.  Allow  the 
add  to  ramain  till  the  parasite  is  perfectly  dear. 
Warming  the  slide  may  be  necessary.  Bon  off  the 
add  (by  maaiis  of  blotting-paper  pnt  to  edge  of 
OQfTor-siaaa)  and  ran  in  fresh  add  once  or  twue  to 
deaa  lahe  preparation.  Draw  off  the  add  and  ran 
ia  benaole.  Allow  it  to  soak  in  well,  and  diange 
two  orthree  tinAs.  As  soon  as  all  appearaaoe  of 
thm  oily  diaoa  of  the  carboUe  add  has  passed  off, 
rsdbMse  the  benaole  by  solution  of  Canada  balsam 
la  Donsole.  Use  heat  or  air-pnmp  to  get  rid  of 
babUam  B.  O.  H. 


UNANSWERED  QUEBIES. 

T%B  numhtra  mmd  ttllM  of  qwsriu  loh&ck  rmMink 

/or  JLv€  wtka  art  intnUd  in  this  Im(,  'f'^if  *^ 
9er^  are  repmted  four  weeka  t^ftenoardi*  Wi  inut 
swrrtarfw  wQl  look  over  tkg  list,  <umI  Mn<2  lohmi  information 
tksg  oteaJoT  like  htntfii  ofihtirj'Mavo  eomtributora* 


78873.  aieep  Disease,  p.  394. 

70686.  Diseeotin^  Leaves,  296. 

78697.  Stove,  99G. 

78898.  Plane  ICirror  in  a  Newtonian,  295. 

76908.  apoagy  Qold,  sc96. 

76917.  neaaore-Qaage  end  Thermometer  for  Hot  Air, 
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Baek  PieMure  Valve,  295. 


76101.  Balance  Swell  Pedala,  p.  380. 

76104.  Oondaasen  f  or  Bionial,  380. 

76MI6.  Beries  Dyaamo,  88 ). 

76118.  Greater  Britain,  381. 

76189.  ^JT  Conxprenon,  881. 

76140.  Oxeat  Western  (N.Q. )  and  North  Stafford  Loooa. 
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It  is  intended  shortly  to  cover  with  a  slass  roof 
the  Ccoitral  Court  of  the  South  ICensington 
Museum^  and  devote  the  hall  thus  gained  to  the  re- 
ception of  axtiotes  in  which  the  Circulation  Depart- 
ment is  ooncezned. 

The  *'  movinff  sidewalk,*'  as  it  is  called,  at  the 
Chicago  World's  Fairgrounds,  was  recently  opened 
to  the  public.  This  contrivance  is  practically  com- 
posed of  a  ring-shaped  platform  of  consicierable 
diameter  mounted  upon  trucks  which  are  kept 
moving  at  the  rate  of  about  three  miles  per  hour,  on 
rsHs,  mted  to  the  ground. 

Artifioial  Teeth  from  a  Hygienic  Point  of 
View. — ^It  ie  common  experience  amongst  dentists 
that  a  very  large  majority  of  artificial  dentures 
worn  are  oisooloured  and  by  no  means  devoid  of 
unpleasant  odour.    This  lack  of  deanliness,  whidi 
srises  sometimes  from  neglect,  but  often  from  want 
of  instruction  on  the  part  of  the  dentist  as  to  the 
necessary  modus   operandi,  is  a  fruitful  cause  of 
inflammatory  conditions.     Debris  of  food  mixed 
with  saliva  and  mucus  accumulating  on  a  plate 
la^idly  undergo  decomposition,  with  the  result  of 
imkatm^  the  mucous  membrane  and  producing  a 
general  inflammation  of  the  oral  cavity.    The  oral 
■scretions  become  altered  and  vitiated,  so  as  to 
caose  dyspepsia,  and  caries  of  the  remaining  natural 
teeth  is  set  up,  which  proceeds  with  great  rapidity, 
especially   in   "clasp''    dentures,    not  from  the 
fnction.  but  because  the  inside  of  the  clasps  most 
gsnerally  escape  the  brush.    The  materiids  used  in 
the  construction  of  artificial  dentures  differ  widely 
in  their  effect  upon  the  tissues  with  which  they 
come  in  contact.    A  larger   number   of  cases  of 
inflammation  of  the  oral  tissues  occur  where  vul- 
canite is  used  as  a  basis  than  with  gold  or  other 
metals,  and  so  prevalent  is  this  inflammation  in  the 
esse  of  vulcanite  that  it  has  received  the  distinctive 
Appellation   of  ''rubber   sore -mouth."     Several 
reasons  have  been  assigned  for  the  effects  produced 
bjr  vulcanite.    Nearly  all  this  material  is  coloured 
with  mercuric  sulphide  (vermilion),  which  ingredient 
^  been  accused  of  being  the  cause  of  trouble ;  but 
an  exhaustive  investigation  did  not  substantiate  Uus 
>iew,  one  particular  point  being  that  "  rubber  sore- 
mouth"  often  occurred  where  black  rubber  was 
^^t  which  contains  no  vermilion.    The  porosity  of 
▼ulcanite,   especially   when  not   sufficiently  vul- 
cuiited,   renders   it  liable   to   retain   deleterious 
'"•tftrial  if  not  kept  scrupulously  clean.— Zam'f^ 


QUERIES. 


[78376.1— Ato  Llffhtlnff.— To  Mb.  Bottovs.— I 
wish  to  light  an  are  lamp  of  l,OO0G.p.  What  aise  and 
pattern  dynamo  should  I  require,  and  what  lise  engine  to 
work  it  T  Which  ia  the  heat  arc  lamp  1  I  require  a  verf 
bright  and  steady  light.— H. 

[76377.1-Outtinff  Xounta.  Ac-WiU  anyone  taU 
ma  the  best  way  to  out  bevel  opening*  in  mounts,  and 
best  knife  to  use  f  Also  are  the  ornamental  oomers  on 
mitiea  of  gilt  frames  applied  ready  gilded,  and  how  are 
they  fixed  1— ICouvba. 

[78878.]— Phonograph.— To  Mr.  8.  Bottohx.- I 
am  oonstruotiag  an  eleotric  motor  for  a  phonograph  like 
the  one  described  by  Mr.  W.  Qillett,  but  wish  to  wind  it 
for  two  large  bottle  Ahromic  batteries  instead  of  four,  as 
deasribed  by  him.  Kindly  say  what  quantity  and  sias  of 
irire  to  be  laid  on  flald-nugneta  and  armatore,  and  how 
many  Uyers  it  will  be  t  Auo  how  to  connect  up  in  series 
—if  to  diride  the  oorrent  between  the  fleld-mAgnets  or 
netl— B.a.  B. 

[76879.1— Watar-Xotor.— Could  Mr.  Bottone,  or 
otaen^  teU  me  what  power  a  water-motor  is  that  I  have 
get  by  this  description  t  The  turbine  is  fitted  with  small 
eops  to  catch  the  water  that  is  forced  through  a  small 
hole  from  the  braaeh  in  a  hoose.  The  tublas  Is  about 
8m.  diameter,  and  is  fitted  in  a  wood  case  about  llin.  by 
loin,  by  9|ia.  inside  the  box.  Would  this  be  any  good 
f or expenmentang  with  eleetrio  light!  If  so,  whatsise 
dynamo  would  it  run,  and  what  type  would  be  best  T  I 
am  told  these  is  601b.  pressnre  of  water,  which  turns  the 
motor  at  a  high  speed.— Naw  Bcbsobibis. 

r7688O.l-araTit7BBoap6iaant.-To  "G.  T.  0.*' 
—I  hare  made  a  Doiiaon's  three-legged  gravity  esewpe- 
meat,  which  works  well,  ezoept  that  the  arms  are  lifted 
by  the  pins  with  a  jerk.  I  think  the  fault  lies  in  the 
shape  of  the  pieoes  that  encounter  the  lifting  pins.  Could 
you  oblige  by  giving  me  directions  for  setting  out  this 
escapement  1    fjegs  of 'acape-wheel  2in.  long.    ▲  sketch 


would  oblige.— B.  C. 

[76881.]— Blectrio  Liffht.— I  have  three  Edison- 
Swan  iaeandescent  lamps  of  8  and  l6Hsaadle  power  that  I 
wish  to  use  for  photographic  porpooes.  Would  someone 
kindly  tell  me  whether  a  bicoromate  bsttecv  would  be 
the  beat  to  fit  up  for  them,  and  how  many  oeila  I  ahould 
want ;  hew  to  charge  and  manage  them,  and  what  kind 
of  wire  I  should  require :  how  to  connect  to  battery,  fta, 
and  how  to  make  two  switohee  T  I  would  be  grataul  for 
full  information  and  aketch,  if  possible.— Trao. 

[76888.]— Hoatingr  Houae.— I  am  about  to  heat  my 
house  both  up  and  down  stain  with  hot  water  on  the 
h«gh-preasare  system,  using  1  616io.  pipes  with  a  {in. 
bore,  also  a  ooil  of  1  &-16in.  pipe.  Would  some  reader 
aaaist  by  inf  ormiog  me  as  to  the  diameter  of  the  ooil  and 
the  number  of  xinn  neoeasary  to  heat  about  869ft.  of 
pipe  T  Also  as  to  the  beat  method  of  oonreying  it  from 
one  room  to  another  t  There  are  three  rooms  up  and 
three  down^taira.  Any  other  information  would  be 
esteemed.— BsAOsa. 

[76383.]— lEaffnetiani.—T«ro  equal  bars  of  steel, 
having  been  equally  magnetised,  are  kept  for  a  number 
of  yeara  in  a  Tertioal  poeition,  one  with  ita  north-aeeking 
pole  upwards,  the  other  with  ita  south-seeking  pole  up- 
warda.  The  baza  are  so  far  apart  that  they  do  not  act  on 
one  another  Would  one  bar  be  found  to  have  retained 
ita  magnetism  any  better  than  the  other  I  If  ao,  why  t— 
Btudbitt. 

t76381.]— Gaa*Fire.— What  is  wrong  with  a  gaa-fire 
I  oaTe  had  pnt  up,  and  which  I  cannot  use  on  account  of 
the  fearful  smell  of  the  burnt  gas  which  is  emitted  when 
the  wind  is  in  some  directions  f  I  hare  tried  to  stop  this 
by  dosing  the  register  completely,  and  also  partially,  but 
inthout  success.- C.  E  liSSTsa. 

[76885.] -Bain-Oauffe  Keaanrinff  Olaaaea.— 
In  Dr.  Sooffem's  **  Meteorology  *'  (Orr*s  **  Circle  of  the 
Sciences  "),  he  saya  :  A  glaas  exact!/  4in.  deep, and  4in. 
internal  diameter,  would  hold  lin.  t  rain  oaoght  by  a 
rain-gauge  8in.  diameter.  Would  the  ooiresponding 
reo^tade,  3|in.  deep  and  aame  internal  diameter,  be  eor- 
reot  for  a  bin.  rain-gauge!  If  bo.  will  "F.R.A.B." 
kindly  say  how  the  oontenta  are  oalcuUted  in  rehition  to 
the  sise  of  the  rain-gauge,  and  much  oblige— Nom- 
Mathkxatioai.. 

[7*6386.]- Petroleum-Oil  'Engrlne.  —Would  some 
kind  reader  help  me  in  the  following?  I  have  been 
lighting  m^  houae  by  eleetrictty,  the  dynamo  driyen  by  a 
steam-engme  of  my  manufacture ;  but  I  find  the  oon- 
staat  attention  required,  and  the  trouble  of  lighting  the 
fire  and  atoking  takes  aU  the  pleasure  out  of  the  eleotrio 
light.  I  have  no  gas,  being  m  the  country.  Which  is 
the  most  eoonominl  and  beat  carburetted  air  or  petroleum 
engine  1  What  length  of  cartrid^ie,  and  cylinder,  and 
diameter  to  give  one  efFectiTe  borae-power  —  tiiat  is, 
capable  of  driving  a  lOOc.p.  dynamo  T  What  is  the  best 
mode  of  ignition,  snd  how  are  the  pattema  made  to  fget 
thoiwater  jacket!  A  sketch  of  the  best,  with  sises  of 
tame  and  cost  of  workiBg  per  hour,  with  petroleum  and 
benioline,  both  at  l^d.  per  pint,  will  be  most  thankfully 
received.  I  have  learnt  the  theory  of  action  from  books. 
—A  FiBST  Class  Woskmait. 

176387.]— Gibraltar  Book.— I  have  a  piece  of  rook 
(which  came  from  one  of  the  cavee  of  Gibrtdtar),  in  the 
ahapeof  a  laxve  icicle,  18in.  lonv,  l|in.  round  one  end, 
and  |in.  round  the  other  end,  which  is  broken  in  three 
pieces.  Can  any  kind  reader  tell  me  how  I  can  join  it 
together  agam !  Have  tried  plaster  of  Paris  and  glue  ; 
but  that  is  no  use.— W.  J.  H. 

[76388.]  —  Force  and  Preaaure.— Does  a  unit 
vuocity  of  a  unit  mass  represent  the  same  amount  of 
force  as  half  the  mass  at  double  yt\ocivj\  Also  what 
would  be  the  pressure  on  a  fiat  side  of  a  cubic  inch  of 
steel  falling  on  a  solid  subataaoe  from  a  height  of  16fti  t— 
DouBTruL. 

[76389.]— Oryatal  Oavem..— How  can  I  give  a  crya- 
taUised  appearance  to  a  Portland -cement  stalactite 
cavern  in  miniature  for  aquarium!— a  deposition  of  a 
crystalline  nature  to  withstand  water  beong  what  is 
desired.— STALAaaiTS. 

[7639}.]  —  Charffinff   Accumulator.— Will  any 


deetrioel  resder  give  me  full  instructions  how  to  charge  a 
small  aoeomolatcr,  which  has  never  been  used  before, 
from  a  lamp  oirouit  of  116  volts,  particulars  of  iriiat 
resistance  win  be  required,  and  slso  amount  of  current  T 
A  small  drawing  riiowing  position  of  accumulator,  fto., 
in  oirouit  will  oblige.— Rssxstavos. 

[76381.]— To  Xr.  Bottone.— I  have  an  ammeter  with 
p^manent  magnet  which  does  not  register  oorreetly. 
Would  yon  kindly  vive  me  putieuhura  how  to  recalibre 
same !  On  ^ing  the  manet,  I  find  it  is  verv  weak.  I 
mention  this  ss  I  thought  perhaps  strengthening  the 
magnet  would  make  the  instruments  more  sensitive.— 
Axpxax. 

[76892.]— PnUeya.— Supposing  that  spindle  (S|in. 
diam.)  from  motive  power  goes  at  the  rate  of  about  flOO 
revolutiona  per  minute,  I  winh  to  know  the  sise  of 
pulleys  A  B  and  bevel-wheels  F  F  to  work  strap  on  pulleys 


9^m. 


'    } 


A  **<  ••Ofc*  ^m** 


OH— diameter  of  pulleys,  say.  4in.  This  strap  to  go  at 
the  rate  of  1  rev.  per  minute ;  distance  from  O  to  H,  6ft. 
What  sise  oogwheds,  G  D.  to  work  strap  on  pulley  B 
(diam.  4ia.)  to  pulley  B  faistaace  between  8ft.)  at  live 
times  the  rate  ex  strap  OH!  I  may  say  that  there  is  but 
ve^  little  power  reqmred  to  work  the  above,  so  the  wheels 
aad  pidleys  may  be  as  light  as  possible ;  but  the  diam.  of 

Siadle  from  motive  power  would  be  2|iB.  to  Siin.— 
>D1IT. 

[76868.]— Aocnmulatora.— Will  Mr.  Bottone  er  Mr. 
AjJiaop  kindly  t^  me  the  cheapest  and  simplest  way  to 
oonstmet  a  battery  of  aocumulatois  to  light  twelve  I6c.p. 
60-volt  lamps  for  about  six  hours  per  day !— Old  Bas- 
aoaxBBB. 

[76394.]- Oattln^:  liatha  Thread.— Would  aay 
reader  teu  me  how  to  out  a  thread  upright  ia  the  back  of  a 
wood-turning  headstock  to  bring  it  uonght  with  the  bear- 
ings! Can  I  fit  a  small  acrew-cu^tinfr  tool  in  a  boring 
btf,  or  is  there  any  simpler  method !— Nsw  Rb  Aosa. 

[76S86.1-Oattla  Shanka  and  Hoofa.— Would  any 
reader  Inform  me  what  I  oould  maae  of  shanks  and  hoofs 
of  cattle  after  boiliag  by  steam  to  extract  the  oil  T  I  sell 
the  bones  for  Ss.  per  owt.  Could  I  sell  the  shanks  to  the 
cutlers,  as  the  price  I  have  for  tbem  at  present  does  not 
pay  me  to  buy  thrat !— Oss  iir  a  Fix. 

[76396.]— Paint  for  Pattema.- Will  someone  give 
good  recipes  for  luking  red  and  black  paint  f <»  painting 
wood  pa^ems  T— A  Q.  W.  Baxtbs. 

[76397.]- Sine  of  Water  Pipe.— Please  say  size  of 
pipe  necessary  for  supply  (in  London)  of  300c.ft.  per 
hour,  and  of  160  ditto  ?  Also  quantity  of  water  from  6ft. 
elevation  that  would  ficw  through  |in.  pipe  per  hour,  and 

fin.— BAlfOBULI.UMDBB. 

r76888.]-Hand  PoUabinr.— Can  aay  kind  reader 
t«l  me  the  diflerenoe  between  hand-polishiag  wood  and 
French  poUahlng  t  Have  heard  that  the  former  is  by  far 
the  best,  so  would  be  very  grateful  for  instructions  as  to 
doing  it,- Lbxvox. 

[76899.]— BaaerwQir.— Can  any  reader  tell  me  what 
siie  reservoir  I  shall  need  for  18H.P.  condensing  engine, 
and  oheapest  way  for  making  same!  The laaa consists 
<tf  stiff  day.— A  rough  sketch  will  oblige.— Aobbw. 

[76400.1  —  Triffonometrioal  Dlatance.— Will 
**  F.R.A.S."  or  ower  oorrespondents  kindly  giye  me  the 
rational^  of  the  sollowing  solution  of  a  question  in 
Rosner's  "Navigation"  !  Question :  A  liirhthouse  bore 
N.N.W.  at  S  p.m.,  and  at  4p.m.  it  bore  N.B.  by  N. ;  in 
the  interval  the  course  was  w.,  and  the  distance  mn  IS 
miles.  Find  the  distance  of  the  lighthouse  when  the 
aseond  bearing  was  taken.    Solution : 


Angle  between  N.N.W.  and  N.E.  by  N.  =  6  points. 
Do.        „        1st  bearing  and  course    =  6  points, 
(point  =  11"=*  16'). 

Then—  6  points  oosec.    0'0808 

6      ..     sin.        9*9656 


»•. 


Distance  run  IS  miles 


1*0798 


Distance  of  lighthouse    log.  1'1250 
ss  ia*8  mile. 

13*8  miles  from  Ughthouse  when  last  bearing  was  taken . 
— L. 

[76401.1  —  KooxL  and  Tide.— wm  some  of  your 
readers  kindly  explain  the  following  difficulty !  The  R.  A. 
of  the  new  and  full  moons  differ  very  much  in  each  suc- 
oeediufr  month.  Thus  there  is  a  differsnee  between  the 
B.  A.  of  the  moon  when  new  on  July  5th  and  August  4th 
of  about  163°.  They  are  respectively,  at  the  time  of  new 
moon,  in  the  senith  to  places  on  the  earth's  surface  about 
this  far  apart.  I  should  be  elad  to  know  what  law 
governs  this  difference,  and  wnat  effect  it  has  on  the 
tides.  On  July  6th,  1891,  the  tide  was  high  at  London 
Bridge  at  ISh.  48m..  and  about  Ih.  47m.  after  the  moon's 
transit  of  the  meridian.  On  Auirust  4th,  about  Sh.  5m. 
after  the  meridian.  Why  this  difference,  and  whv  is  the 
time  of  high  water  at  p.  475  given  at  Ih.  48m.  ;  while,  on 
p.  478  of  the  tf.A,  it  is  always  either  more  or  leas  than 
Ih.  4am.  f  Seeing  that  the  B.A.  of  the  new  moon  is 
different  every  month,  it  follows,  as  the  tide  due  to  new 
moon  follows  ttie  moon,  it  has  to  be  pulled  round  163° 
further  to  the  west  sinoe  Jul^  5th,  and  apart  from  the 
priming  and  lagging  of  the  Udes,  causes  some  difference 
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in  the  extent  of  the  tide,  uid  in  the  diatanee  It  ia  hebind 
the  moon*a  traniit  of  the  meridiitn.  I  confine  my  attention 
to  the  tide  foUowinr  the  new  moon  only.  If  the  moon 
were  new  or  fnll  when  in  the  zenith  to  the  meridian  of 
Greenwich,  I  snppoae  the  tide  following  would  be  higher 
than  if  ihe  were  full  90^  to  eaat  or  west ;  but  wherever  her 
B.A.  may  be  at  new  or  full,  the  differenoe  in  longitnde 
between  enoeeedlng  months  mnit  make  some  difference  in 
the  time  and  extent  of  th^  tides  daring  the  whole  interval. 
W.  W, 

[76402.1— EldOtrlo  Liffhtlnff.— Two  houses  l.OO? 
yaids  a|>art;  midway  between  the  two  I  hare  a  water- 
preasure  160f t.  high.  I  want  to  light  the  two  houses  with 
one  40  and  three  10  oandle-power  electric  lights  in  each 
hoQse.  Will  some  reader  tell  me  what  plant  I  would 
require,  including  water-motor  ?  I  want  to  work  with 
aocnmnlators,  but  don't  know  how.  Being  dense  jungle, 
I  oould  not  trust  to  night  running  of  the  dynamo.— 
WnsTvaK  Qdat. 

[7640S.1— Slse  of  Orxudble.— Would  any  of  our 
oorrespondents  tdl  me  the  amount  of  brass  I  should 
leqnire  to  oast  a  cylinder  of  8|in.  bore,  Siin.  stroke 
(sude  valve),  and  where  I  oould  obtain  crucible  for  same  T 
— O.  Btambbook. 

r7g404.1— Plninbous  Oxtde.— There  is  aplumbous 
oxide  (Fb^O)  of  a  black  colour.  Could  any  reader  tell 
me  how  to  obtain  it  t— W.  Q. 

[T6i05.1— Lnnar  Photography.— Can  any  of  the 
readers  of  the  *'  E.  M."  who  are  interested  in  this  sav  if 
flueeeasful  photos,  of  the  moon  have  been  made  with  a 
■mall  S^io.  telescope,  mounted  on  a  simple  equatorial 
stand  (with  slow  motion).  A  fUend  and  I  have  attempted 
this,  and  by  keeping  the  eye  at  the  finder,  thereby  keep- 
ing the  object  in  the  field,  we  have  suoeeeoed  in  getting 
niatee  that  give  the  limb  of  the  moon  sharp  and  well- 
defined,  therefore  leading  us  to  think  that  the  object  was 
held  steadily  on  the  plate  ;  but  from  lack  of  knowledge 
or  experience,  cannot  get  detaiL  There  being  so  many 
amateur  photographers,  as  well  as  astronomers,  nowa- 
days. I  should  think  this  matter  has  been  fully  tested, 
therefore  I  write  to  the  xeadezs  of  the  **  B.ll."  to  learn 
whether  our  failure  la  from  lack  of  experience,  or  appli- 
ance, instrument^  and  apparatus  I— Jab.  L.  Fa&k,  Bnd- 
dock,  Fa. 

[76406.]  —  Vaontun  Tabes.  ^Hanr  thanks  to 
"  £.  E.  B."  for  his  articles  on  the  above  subject,  on  which 
it  is  difficult  to  get  any  reliable  informi^on.  Would 
that  sentleman  kindly  mention  the  approximate  degrees 
of  exhaustion  at  whidi  the  various  phenomena  ooeur  1  I 
have  tried  to  pass  a  spark  from  a  coil  giving  (in.  spark  at 
ordinary  pressure  through  a  small  tube  exhausted  to 
■OOlfima.  (measured  by  home-made  MoLsod's  gauge), 
and  did  not  get  any  phosphorescent  effect.  The  tube  was 
of  lead  glass.  WouM  that  account  for  it  T  I  have  got  the 
usual  phenomena  at  *6mm.  pressure.  Also,  is  there  any 
definite  connection  between  the  lengths  of  tube  which  can 
be  illuminated  at,  say,  fimm.  pressure  and  the  length  of 

Sark  in  air— e.g..  How  long  a  vacuum  tube  oould  be  well 
nminated  by  the  before-mentioned  ooOt— H.  O.  D. 

[76407.] -Lubricant  for  Turning',  &o.— Will 
any  reader  inform  me  how  to  prepare  properly  the  liquid 
usually  tenned  "  soap-and-water "  (used  in  turning, 
drilling  and  milling,  &c  .  iron  and  steel),  so  that  it  posi- 
tively won't  rust  either  the  work  or  machine  I  have  oeen 
osing  soft-soap  and  soda  dissolved  in  boiling  water;  but 
find  this  only  partially  protects  fhm  rust.  The  prepara- 
tion used  at  the  Eoneld  Oun  Factory  I  notioed  was  in 
appearance  like  milk,  and  no  sign  of  rust  was  perceptible 
about  either  their  work  or  machines  I  should  like  their 
recipe,  if  any  readers  oould  give  it.— Cvclo. 

[76406.1— Portable  Stovee.— Can  anyoae  oblige 
with  a  description  of  Choubenky'a  portable  stove,  and 
what  it  bums  I  X  am  told  it  ia  extensively  used  on  the 
Continent,  particularly  in  France.  Does  it  require 
piping  t— L.  A.LE.£. 

[76409.]— To  Ur.  S.  B.  Bottone.— What  size  core; 
ooil,  and  eondenaer,  also  what  primary  and  secondary 
wires,  must  be  used  for  4in.  spark  coil  f  How  many 
bottle  bichromates  to  be  used  to  give  full  effect  I— H.  tj. 

COTTOK. 

[76410.]— To  Mr.  Bottone.— I  have  a  pair  of 
magnets  made  from  steel  ISin.  long,  Sin.  wide,  by  iin. 
thick,  and  wish  to  use  one  or  both  for  motor ;  so  should 
be  glad  to  know  beet  arraogement  of  F.M.  and  armature, 
size  and  quantity  of  wire  to  get  best  results.  They  are 
now  very  weak.  A  aketch,  if  convenient,  would  be  a  great 
favour.— Hope  rcL. 

[76411.]— To  Mr.  Bottone.— I  want  to  makea  small 
Manchester  dynamo  to  give  ISovp.  I  shall  be  much 
obliged  if  you  will  kindly  say  size  of  cores  and  annature 
(should  prefer  uning  a  Siemens  H;,  *mffunt  and  size  of 
wire  on  each  F.M.  and  armature.  About  what  power 
(volts  and  amp<>res)  should  I  get,  and  what  speed  should 
I  drive  to  obtain  same  T  A  reply  will  much  oblige.— 
MutOBBSTSB  DrvAxo. 

[76413.]— Dynamos  and  Battoriea.— I  have,  I 
believe,  seen  it  stated  that  a  dynamo,  say.  giving  30  volts 
and  4  ampdres,  would  light  four  ao-volt  lamps  taking 
1  ampere  each ;  but  10  cells  of  s  battery  would  only  light 
one  8o-volt  lamp.  Do  batteries  only  f^ve  1  ampere ;  as 
why  shonld  not  the  lu  cells  also  light  four  of  tne  same 
lamp  T  Also,  what  is  the  reason  that  plating  dynamos 
give  so  many  more  amperes  than  lighting  twMJiMn^  f  j^ 
explanation  wil  greatly  oblige  I— J.  C.  B. 

[76418.]- Chromlc-Aold  Oell.— WHl  a  reader  of 
^*Ours"  please  give  instructions  for  making  a  double- 
fluid  chromic-add  cell— i.e. ,  what  liquid  in  porous  cell,  and 
what  in  outer  cell ;  also  strength  ot  solutions  1— Doxt. 

i 76414.]- Oaa  or  e  team.— Will  some  reader  tell  one 
o  is  perplexed  whether  gas  or  steam  would  be  best  to 
adopt,  on  the  score  of  economy  and  convenience,  for 
driving  mill  and  machinery  requiring  100  to  150H.P  T  In 
either  case  it  will  be  requisite  to  have  several  engines 
working  intexmittently  in  different  parts  of  the  premises. 
I  shall  have  to  erect  a  gas  plant  on  a  fairly  large  scale  to 
supply  gas  for  manufacturing  purposes  independently  of 
ligbUDff,  and  i>hall  be  in  a  good  district  for  coal.  Water- 
gas  I  should  not  like,  because  of  danger.— T.  H.  S. 

[76415.]- Water  Indication.— How  may  I  be  able 
to  know  Ht  the  i<urface  the  level  of  water  in  a  well  120 
yaida  below  tht;  sutface,  the  water  constantly  varying  ? 


Please  to  explain,  with  a  sketch  of  apparatus.— Pkb- 

PLKXBD. 

[76416.]— Motor,  Blectro.— To  Ma.  Bottovk.— It 
has  occuzred  to  me  that  some  useful  purpose  might  be 
served  by  placing  a  secondary  ooil  on  the  top  of 
the  other  coil  of  the  ele<Aro-nugnet  of  a  motor  or 
dynamo.  Can  you  say  if  this  has  been  tried?  An 
mduced  current  of  greater  or  less  intensity  could  be 
obtained,— TaAvsLLBR. 

[76417.]— Motor  or  Dynamo.— In  designing  the 
iron  carcase  ot  a  motor  or  dynamo,  how  ia  the  proportion 
of  iron  regulated  to  the  amotmt  of  wire  used,  and  what 
would  be  the  effect  of  using  too  much  iron  in  the  carcase 
for  the  amount  of  wire  put  on  T— TaAvsLLKB. 

[76416.1— Baapra.— I  should  feel  extxemely  obliged  if 
some  readers  would  instruct  me  how  to  set  about  grinding 
and  setting  my  own  raaors.  rome  hints  on  choosing,  ftc., 
would  also  be  of  service.— Osunxax. 

[76419.]— Pedals.— Can  any  reader  give  the  measure* 
ments,  and  diagrams  if  possible,  of  a  set  of  organ  pedals 
(90)  to  be  put  to  an  old  cottage  piano  by  Broadwood  T 
I  want  them  to  be  made  removable,  as  I  have  not  much 
space  in  my  room.  Would  a  roller-board  be  necessary, 
or  would  backfalls  alone  do  the  work  I— NoavtcsKsiAX. 

[76430.]— Ima^e  of  Sun.— How  is  it  possible  to  pro- 
duce on  a  screen  an  image  of  the  sun  aufflciently  large  to 
aee  the  mottled  aurfaoeT  The  image  formed  by  the 
object-glass  of  a  hand  telescope  ia  very  small.  How  is  it 
enlarged  I— No  6io, 

[76421.1- Qas-Bomer  for  I«antam.— It  is  re- 
quired, for  a  certain  purpose,  to  have  a  small  picture 
shown  by  a  lantern,  but  it  is  necessary  to  be  as  bright  as 
possible.  Unfortunately,  there  are  reasons  that  prevent 
the  limelight  being  iised,  and  mineral  oil  is  prohibited ; 
so  that  ooifd-gas  is  the  only  possible  light  to  be  used. 
Under  these  circumstances,  can  any  of  **ours"  kindly 
inform  me  which  form  of  burner  will  give  the  most  light  T 
The  Argand  burner  gives  but  poor  light,  and  not  auffi- 
ciently  concentrated.  Is  there  any  form  of  burner  that 
gives  a  small  but  bright  light,  as  the  large  flames  spoil 
the  definition  t  Has  any  form  of  **  mantle  "  been  tried  in 
the  lantern  I    Consumption  of  gas  is  of  no  importance.- 

A.  BOSQUXT. 

[76132.1- Eleotrlo  BeUa.- To  ICn.  Borroxx.— Ihave 
looked  all  my  back  numbers  up,  but  cannot  find  anything 
in  reference  to  the  six  bells  I  wish  to  fix  in  oonneotiou 
with  my  li^  whidi  I  mentioned  to  vou  in  query  76819.  If 
not  asking  too  much,  a  sketch  will  greatly  oblige.— W. 
Tatlos. 

[76428.1— Steam  Injector.— Will  someone  kindly 
explain  above !  My  difficulty  is  this :  Then  must,  I  sup- 
pose, be  one  opening  in  the  boiler,  wherefrom  the  steam 
escapes  to  propel  ^e  water,  and  another  to  allow  the 
water  to  enter.  Why  does  not  the  steam  press  as  hardly 
from  the  latter  opening  as  from  the  first!  I  have  no 
doubt  my  premises  are  wrong,  and  **  there's  the  rub."— 
A.  £.  B. 

[76434.]- The  Bumpinff  of  Ballway  Trains.*- 
What  is  the  cause  of  tnis  f  The  rhythmatical  ordor  of 
the  movements  perceived  when  one  la  in  the  train  would 
seem  to  denote  irregularities  in  the  wheels,  or  beds  of  the 
carriages :  but,  standing  on  the  platform  when  a  train  is 
running  through,  the  beats  seem  to  proceed  rmilarly  from 
definite  positions  in  the  permanent  way.  It  would  be 
interring  to  hear  expressions  of  opimon  as  to  this.  My 
own  opinion  is  that  it  is  caused  by  irregularities  in  the 
wheela, caused  by  friction  when  the  brakes  are  applied.— 
A.£.  B. 

[76425.]— Stain.— How  can  I  get  Iron  out  of  wood  that 
has  been  stained  I  It  works  out  in  a  whitish  powder, 
although  repeatedly  varnished.— H. 

[76436.1— Fuller  Battery.  — How  is  this  battery 
made  up,  and  whether  it  is  suitable  for  small  jobs 
(plating  and  gilding)  occasionally— say,  once  a  week! 
Cannot  find  anything  suitable  in  back  numbers. —H. 

[76427.]— Photoffraphio  Stndlo.— I  have  a  plot  of 
groimd  facing  north,  latve  enough  for  building  a  studio 
'ii'fL  by  12itt.,  and  wouhl  much  like  to  have  advice  as  to 
how  to  build  it,  and  how  high  to  make  it,  giving  best  pos- 
sible re«ulta  for  portraiture  I  I  wiah  it  to  be  aa  light  and 
rigid  aa  poaaible,  and  to  be  made  without  atone.  What 
aize  ought  the  panea  of  glaas  to  be,  and  should  it  be 
frosted  glass  !  I  should  be  very  much  obliged  to  anyone 
who  would  kindly  give  me  their  help  on  the  aubjecti  and 
any  further  detaUa  they  may  think  necessary,  as  I  wish  to 
have  it  as  flri>t-rate  as  possible.— H.  B.  A. 

[76428.]— To  Mr.   Bottcfne. ^I  have  a  dynamo, 

bought  secondhand,  and  want  to  know  the  voltage  and 
strength  in  amperes.  The  size  of  the  field-magnet  coils 
is  (outside  dimensions)  l|in.  by  6in.  by  52in.,  with  No.  16 
wire.  The  armature  has  two  sraaxate  coils  end  to  end, 
wound  at  right  angles  to  each  other,  each  being  34itt.  by 
^n.,  making  the  armature  coils  7ln.  long ;  No.  83  wire ; 
H  laminated  type;  the  commutator  divmed  into  four: 
ordinary  Siemens  two-pole  type;  shunt-wound,  and 
weighs  altogether  with  mahogany  base  441b.  3.  Also, 
could  you  tdl  me  the  advantage  of  chromic-acid  solution 
over  the  ordinary  bichromate  of  potash  and  water  and 
sulphuricacid  solution  for  bichromate  cells.- Noviob. 

[76439.]— Aocamulatora.-To  Ma.  Botto»«.— I  am 
gomg  to  make  a  dynamo,  6j  volts  10  ampdres,  for  light- 
ing. I  shall  want  to  charge  cells.  How  many  may  I 
charge  T  Alao,  what  will  be  the  number  of  amperes  tnat 
I  shall  be  able  to  get  in  each  cell,  the  cells  being  9in.  by 
5in.  diameter  7— F.  T. 

[764Sa.]— Indicating  aaa-Sn^ine.- Will  some 
kind  readier  inform  me  whether  there  is  a  standard  aize 
of  a  rope  for  indicating  gas*«ngine,  &c  I  and  how  is  it 
done  to  get  the  exact  brake  horse-power !  A  sketch  will 
oblige. -B.  B,  W. 

[76131.] -Silvering  Specnla.-I  wish  to  make  a 
mirror  with  a  non-  tamishable  aurface,  and  for  thia  pur- 
pose require  to  deposit  on  the  concave  aurface  of  a  glaaa 
a  thin  ooating  of  platinum  or  gold,  much  in  the  same 
way  aa  silver  isdeposited  from  an  ammonio- nitrate  solution 
by  the  addition  of  sodic  potassic  tartrate.  This  latter  I 
can  do  easily  ;  but  have  failed  over  platinum  and  gold. 
Miller,  page  842,  Part  II.,  says :— *'  By  using  a  sol  tion 
ut  auric  ammonic  citrate,  it  ia  eaay  to  gild  upon  glaas, 
and  m  a  similar  way  the  surface  may  be  pUtiniaed  if  a 


solution  of  sodic  platiaic  tartrate  be  emplofel"  am 
description  how  to  do  this  would  oblige,  espedaDy  sq 
the  platinum,  for lonly  get  tUa  thrown  down aapMM^i 
duat,  and  not  as  a  coherent  deposit  like  in  tte  cjiv 
proceaa.— Omoxa. 

[76433.1— Braaa  Oastinga.— WillaoaekiDdM^ 
help  one  m  trouble !  I  do  some  brass  easting.  Istiyl 
received  an  old  gunmetal  bush-plate  for  hyd»Qli(p». 
matic  gunpowder  machine.  I  made  hot.  a^d  tsob  i 
used  with  other  good  old  gunmetal  and  small  qsu% 
of  tin,  but  cannot  get  any  work  aonnd.  Han  biIM 
many  castings  over  and  over  again,  yet  oamiot  laliaqi 
castings  that  have  same  metal  in  them.  Alsolhsveht^ 
quantity  of  the  borings.  What  can  I  put  with  ttef^ 
sound  engineering  Gastlngtl  I  use  yellow  aaspa^ 
I  find,  by  cutting   with   chisel,  the  bush-phte  a  1^ 

gtonge,  yet  the  surfaoe  and  hex-holea  an  dead 
am  a  Tboubls. 


[76438.]  —  Teatinff  Internal  Bealitincs  qf 
Battery.- Many  thanks  to  **  J.  T,  8.*'  torraptTttaf 
query.    May  I  trouble  him  for  a  little  mote  jaforaatua! 

How  can  I  get  my  data  for  solving  the  equatiai  ?  s( 


considering  I  have  neither  voltmeter, 
gent  galvanometer,  and  that  u  the  reason  why  I 
to  perform  the  experiment  by  the  m«Ahod  I 
I  have  only  a  Wheatstone  bridge  -W  reaistuBtt  ea4 
Could  the  internal  re^isUnce  of  a  battoy  adk 
measured  in  this  way  T  Place  the  cell  in  one  ani  of  St 
bridge  making  the  connections  to  the  two  earbomiati 
double-oarbon  biohromate),  and  leaving  then 
neeted  to  anything,  so  that  the  current  from  the 
cells  has  to  pass  from  one  carbon  through  the  )iqpd% 
the  sine,  and  from  the  sine  through  the  liqaidtoli 
other  carbon.  Measure  as  an  ordinary  resistanea.  Isjac 
reply,  you  ssy  that  if  two  cells  joined  ip  oppoeHioaBa 
a  current,  it  shows  that  the  E.M.F.  of  one  is  gndmim 
that  of  the  other.  Might  not  the  resistance  of  ok  b 
more  than  the  other !  —  Waltsx  HsaBanT. 

[76484.]-Bendinff  Violin  Sidoa.- wai**TVb 

Maker  "  or  some  other  reader  kindly  say  hor  ta  ^ 
vlohn  eidea  to  ahape !— Violix. 

[7643S.]— Pianoforte  out  of  Order. -I  hm 
trichord  piano  which  was  tuned  a  few  weeks  af«;  l| 
lately  one  or  two  of  the  notes,  when  played,  aooad  tti 
there  were  something  touching  the  vibotiBg  s^ 
causing  them  to  give  forth  an  imperfaat  sound.  Ihe 
examined  the  wires,  but  can  find  nothing  about  thmt 
cause  this  grating  sound.  Is  it  caused  by  thelhittSM 
not  being  equal  in  tone,  or  by  some  other  win  vT  * 
Further,  I  would  like  to  know  whtoh  is  the  bast 
for  making  the  pads  fixed  on  the  enda  of  the  k«7i 
which  the  uoright  rods  rest  ?  These  pads  in  mf 
ment  have  De«>ine  quite  hard,  and  can 
rattle  disagreeably.  -  F.  C. 

[76486.1-Wimahur8t  Machine.— I  «»  al*^*! 
make  a  Wimshurst  machine,  say  of  iBUn.  disniftfr 
**  Lectures  on  Electricity,"  by  Forbes,  p.  32,  th«R;»; 
a  representation  of  a  double-plate  machine  of  tluak 
but  it  shows  three  Leyden  iars,  and  I  expect  saotte< 
is  supposed  to  be  hidden  oy  the  plates.    I  am  a] 
good  amateur  mechanic,  and  am  anxious  to  Uitiati 
urgent  request  of  "  J.  W.»'  In  your  issue  of  Nov.  JT, 
and  make  a  really  useful  machine,  in  aeoordaoee  vtti 
directions  of  the  inventor,  and  I  think  I  oaadDej 
once  clearly  undent&nd  them.    Will  *'J.  W."Kr 
Bottone  tell  me  (a)  if  two  or  more  Leyden  jan ai^j 
ally  fitted  to  a  double-plate  machine  T    i  & )  As  Mr.  f 
speaks  of  **  connecting  the  outside  of  the  Leydia 
what  are  the  arrangements  to  effect  this!    U)  I)  ^ 
large  collection  of  the  usual  instruments  to  illosMal 
tional  electricity  (now,  it  seems,  a  thing  of  the  psi^. 
as  large  diamond  jar,  very  huge  battory  of  Lefdaj 
Cuthbertson,  Harris,  and  Universal  diachargan; 
^g,  apangled  tube,  frightened  head  of  hair,  &«. 
make  these  arailaUe  in  experiments  with  the  Win 
show?    ((i)  can  I  depend  on  the  method  deseriMl 
Mr.  Bottone  of  fixing  the  bosses  oa  tbeglaadaa^ 
*'  biohromate  paste  ^'  and  **  aoetio  glue,"  aad  M 
mean  by  '.*  glacial  add  "  the  ordinary  fluid  glsdalssT 
commerce,  or  crystal  glacial  acid  t    The  tonow.  Ij 
tohl,  contains  only  80  per  cent,  of  the  latter.   !•!  Wj 
is  the  thin  brass  which  some  reoomnend  to  oali^ 
aectors  of  instead  of  using  tinfoil,  to  be  had }— W.£ 


cause  tbEkcpj 


Artificial  Oyster  Otdtlvation  in 
The  United  States  Consul  at  Bordeaux  in  •) 
report  describes  the  artificial  cultivation  of  ow 
in  France.    He  Bays  that  in  1872  the  increised  r 
of  oysters  led  to  official  inTestigation,  and  al 
qaently   to   the    introduction    of   coltivttioi 
artificial  means.    The  modes  of  providing  ail^ 
beds  vary  with  the  nature  of  the  bottom  ttd< 
violence  of   the  wind  and  wares.    Tflei  onfl 
with  cement  and  immersed  along  the  aea-bca^ 
found  the  most  advantageous,  for  they       ^ 
surface  to   which  the  oyster   can  readJ 
itself,  and  from  which  it  can  afterwards 
removed.    The  tiles  can  also  be  transfsnsd 
place  to  place  without  difficulty,  which  isii 
of  some  importance,  as  the  processes  of ' 
and  fattening  may  require  different  teaf 
The  Bay.  of  Arcachon,  one  of  the  centres  of 
cultivation,  was  at  one  time  crowded  with  r 
beds,  but  owing  to  excessive  dredge  they  1 
exhausted.    Theinduatry  has  revived  ttbox 
to  artificial  culture.    The  whole  of  the  sss  t 
that  can  be  dredged,  to  the  extent  of  12, 69^ 
is  staked  off  into  in  closures.   In  some  faistsacal 
are  attached  to  the  stakes  to  keep  out  lobSW  < 
other  fish.    It  is  inside  these  parka,  ss  tt?< 
called,  that   the   tiles   are   immersed.   Tl^' 
usually   firebricks   covered  with     mortsr,  fl*^ 
surface  of  29q.f  t.,  and  accommodate  fro*  ^l 
600  oysters.    The  latter  grow  so  rapidly  ^' 
owner  of  the  park  has  frequently  to  isisstH^ 
to  the  surface  in  order  to  scrape  off  the  vpf 
which  there  is  no  roomi  while  he  sinks  nM' 
give  them  a  home. 


Fbb.  5,  1892. 
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PSACTICAL   BLICTBIC-LIOHT 
PITTINO.-XII. 

By  F.  0.  Allsop. 

Aaihor  of  « Practical  Eleotrio-BeU  Fittiag,*' 
**Tolaphonea:  their  Conatraotion  and  Fitting," 
«  Bletmo-BeU  Constracition,"  &o. 

Arranging  the  OiroultB. 

TTTPIUTI  are  seYeral  methods  of  connecting 
np  the  lamps  to  the  dynamo  or  other 
source  of   supply,  the   more  prominent  of 
;  which  are  the  ''series,*'  the  ''parallel,"  the 
'  "multiple- series,"     the     " senes-pfurallel," 
and  the  "  three- wire  "  systems.    Of  these, 
the  only  one  that  has  an  extended  applica- 
tion, or  is  suitable  for  all-round  purposes,  is 
the   "parallel,"    which  is  also  frequently 
^called  the    "multiple-arc"    system.      The 
I  following   diagrams    show   these   different 
^  systems  of  connecting  up  lamps,  the  source 
^  of  sapply  being  a  dynamo,  and  the  lam^s 
\  being  mdioated  by  the  black  circles.    It  is 
nee<uess  here  to  ^  into  a  detailed  descrip- 
b^tbn  of   the  action   and   construction  of  a 
,^{4ynamo,  as  this  will  be  familiar  to  most  of 
'<^fhe  readers  of  the  "  E.  M."    It  suffices  to 
^ythat  when  the  armature  is  revolyed,  a 
'*^~'!erenGe  of  potential  or  difference  of  elec- 
c  pressure   is   set   up  between  the  two 
mals  seen  at  the  top  of  the  machine, 
one  with  the  higher  pressure  is  termed 
le  positive,    and   the  other  the  negative 
inal;  in  the  diagrams  the  right-hand 
le  one   is   assumed  to   be  the  positive, 
len  we  join  these  two  [terminals  with  a 
mduotorwe  have  a  "flow"  of  electricity 
>m  the  positive  terminal  to  the  negative, 
B  amount  of   this   flow  being  governed 
recUy  by  the  resistance  of  the  conductor 
id  indirectly  by  the  winding  and  construe- 
Dn  of  the  dynamo. 

It  is  customary  in  electrical  work  to  speak 
'  this  flow  as  if  there  was  some  such  trans- 
mce,  as  is  the  case  with  gas  or  water 
ig  through  a  pi])e,  though,  strictly 
ing,  the  exact  action  that  takes  place 
not  known.  For  practical  purposes,  how- 
rer,  it  will  be  sufficient  if  it  is  borne  in 
id  thfit  we  have  the  two  terminals  of  a 
amo,  battery,  &c.,  or  it  may  be  the  two 
3s  from  an  electric-supply  station,  tibie 
,.  ^  of  w^Hch  (called  the  positive)  is  raised  to 
_;  higher  electric  potentisd  than  ti^e  other, 
tok^dthat  if  we  connect  these  two  wires  or 
EQinals  with  a  conductor,  a  current  of 
3tricity,  as  it  is  called  (or,  for  short,  a 
"ent),  flows  from  the  positive  wire  to  the 
ktive,  so  long  as  the  dmerence  of  electiical 
lure  between  the  ends  of  the  circuit  is 
B  -  a  ^*^®d.  The  current  is  always  trying 
of  P^IJ*^  fxom  the  positive  wire  to  the  negative : 
•  -^^**.ce  the  necessity  of  well  insulating  the 
^8,  and  if  a  number  of  paths  be  provided, 
B868  through  all  these  paths  in  propor- 
to  their  respective  resistances;  tnose 
&  high  resistance  allowing  onlj  a  little 
[pass,  and  those  with  a  low  resistance  a 
amount.  If  a  path  of  very  low  resist- 
in  comparison  with  the  other  paths,  is 
.ed,  almost  all  the  current  will  be 
through  it,  and  the  two  wires  or 
s,  as  the  case  may  be,  are  said  to  be 
•n-circuited." 

■r:-AiuJ®^  xJ*"^S   a    difference    of   potential 

e^  Jtween  the  two  wires  or  terminals,  there  is, 

^^lore,  a  tendency  for  a  flow  of  electricity 

'^  place,  and  this  tendency  to  produce  a 

or  current  is  called  "  eleotro-motive 

or  for  short  E.M,F.    A  machine  with 

™erenoe  of  potential  between  its 

P     rjJL^^  ^  ^^^®  such-and-such  an 

:^*    The  wires,  lamps,  &c.,  between  the 

^J^  of  the  macMiie  are   called  the 
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"circuit"  which  has] a  certain  resistance, 
according  to  the  size  of  the  wires  and  tihe 
arrangement  of  the  lamps.  If  the  dynamo 
is  large  enough  to  supply  aU  the  current  we 
require,  as  we  vary  the  reftistanoe  of  the 
circuit,  so  we  vary  the  flow  or  amount  of 
current  passing. 

In  a  circuit,  Uien,  we  have  three  things :  1st, 
resistance ;  2nd,  the  strength  of  the  current 
passing ;  and  3rd,  the  E.M.F.  at  which  the 
current  is  supplied.  The  unit  of  measure- 
ment of  E.M.F.  is  the  "volt,'*  of  current 
strength  the  "ampere,"  and  of  redstance 
the  ' '  ohm."  Ohm's  law,  ' '  that  the  strength 
of  the  current  varies  directly  as  the  E.M.F., 
and  inversely  as  the  resistance  of  the  cir- 
cuit," enables  us,  if  we  have  two  of  tlie 
factors,  to  find  the  third.  Thus,  if  we  know 
the  E.M.F.  and  resistance,  we  can  find  the 
current;  or  if  we  know  the  current  and 
resistance,  we  can  find  the  E.M.F. ;  and  like- 
wise, if  we  have  the  E.M.F.  and  current,  we 
know  at  once  the  resistance.  The  law  can  be 
expressed  as  an  equation  thus :  E  «  0  x  B 

or  0  -  gor R -? ;  where  E  -  the  E.M.F., 
0  "■  the  oonenti  and  B  ■•  the  xesifltaQoe 


XB«lOC)« 


Thus,  if  a  dynamo  has  an  E.M.F.  of  50  volts, 
and  we  know   the  total  resistance  of  the 

circuit  to  be   5  ohms,  then  0  «  -- ,  0  ■■ 

o 

10  amperes.    Or,  to  find  the  E.M.F. :  E  - 

5  X  10,  E  ">  50  volts.   Or,  again,  to  ascertain 

50 

the  resistance,  B  •  -^,  E  -  5  ohms.     We 

will  now  pass  on  to  a  description  of  the 
different  wavs  of  arranging  the  lamps,  the 
first  of  whicn  is 

The  Series  System. 

Fig.  105  shows  this  method  of  arranging 
the  lamps.  The  current  starting  from  toe 
jKJtiitive  terminal  of  the  dynamo,  passes 
from  one  lamp  to  the  other  right  round  the 
circuit  back  to  the  negative  terminal.  This 
is  a  favourite  way  of  arranging  arc  lamps, 
but  is  not  suitable  for  incandescent  lamps,  as 
the  extinction  ef  one  puts  out  all  the  others, 
unless,  of  course,  there  is  some  electro- 
magnetic shunting  device,  the  action  of 
which  devices  are,  at  the  best,  very  uncer- 
tain. Ajto  lamps  designed  for  series  working 
are,  of  course,  fitted  with  an  automatic 
anangemeat  tiiat  vhort-oirGaits  them  when 
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the  carbons  are  burnt  out,  or  anything  goes 
wrong  with  the  lamp.  A  dynamo  working 
lamps  in  series  requires  to  hare  a  high 
E.M.F.,  and  the  object  to  be  obtained  is  to 
keep  the  current  in  the  circuit  constant. 
For  the  eight  lamps  shown  in  the  figure  the 
dvnamo  would  require  to  haVe  an  E.M.F.  of 
about  400  volts,  and  the  current  in  the 
circuit  would  be  about  10  am^Sres.  The 
resistance  of  circuits  with  lamps  in  series  is 
the  resistance  of  on?  lamp  multiplied  by  the 
number  of  lamps  or  E  x  n,  where  a  equals 
the  number  of  lamps.  Of  course,  to  find  the 
total  resistance  of  the  circuit,  the  resistance  of 
the  wires  passing  from  one  lamp  to  the  other 
requires  to  be  added  to  this  amount.  The 
dinerenoe  of  potential  at  the  terminals  ef  the 
dynamo  would  be  400  yolts,  which  gets  less 
and  less  by  50  volts  as  we  pass  each  lamp 
going  round  to  the  negative  terminal.  A 
switdi  placed  close  to  eimer  of  the  terminals, 
or,  in  fact,  anywhere  in  the  circuit  would 
cut  off  all  l^e  lamps,  so  in  extinguishing  arc 
lamps  in  series  the  switch  to  each  lamp  doea 
not  break  the  circuit,  but  merely  short- 
oirouitB  the  lamp. 

The  Parallel  System. 

This  system  is  shown  in  Fig.   106,  and 
differs  considerably  from  the  preceding  one. 
Each  lamp  is,  it  will  be  seen,  arranged  on  a 
separate  wire,  which,  is  a  bridge  across  the 
positive  and  negative  wires.    Each  lamp  can 
then  be  lighted  or    extinguished   without 
affecting  any  of  the  others  on  that  circuit. 
Here  the  object  to  be  obtained  in  keeping  a 
steady  light  is  to  keep  the  E.M.F.  constant, 
and  the  current  should  vary  only  with  the 
number   of    lamps    alight    at    one    time. 
Supposing  the  lamps  in  the  figure  to  be  50- 
volt  16c.p.  lamps,  taking  approximately  1*3 
amperes,  then  the  E.M.F.  of  the  machine 
would  be  50  volts,  and  the  current  in  the 
circuit  four  times  1*3  amperes  '■5*2  ampdres. 
As  there  would  probably  be  a  slight  loss  in 
the   conducting  wires,    the   speed   of   the 
dynamo  might  nave  to  be  slightly  increased 
so  as  to  raise  the  E.M.F.  to  51  or  52  volts,  to 
get  the  required  ciirrent  through  the  lamps. 
A   switch   in   the   main  wire  just  by  tbe 
positive  or  negative  terminal  of  the  dynamo 
would  control  the  whole  of  the  lamps ;  but  a 
switch  inserted  in  each  bridge  close  to  each 
lamp  would  only  affect  tli^t  lajnp  corre- 
sponding to  the  bridge  in  which  the  switch  is 
placed.    The   amount    of   current  passing 
along  each  bridge  depends  entirely  on  its 
resistance,  for  if  we  substitute  a  32c.p.  lamp 
(which  takes  double  the  current)  for  either 
of  the  lOo.p.  lamps,  the  lamp  would  bum 
equally  well,  and  the  only  difference  .in  the  cir- 
cuit would  be  that  the  dynamo  would  have  to 
sunply  an  increased  amount  of  current,    It 
will  thus  be  seen  that  the  parallel  system  is 
eminently  suited  for  incandescent  lighting, 
owing  to  each  lamp  being   entirely  inde- 
pendent of  the  others  on  the  circuit. 

The  "  resistance  "  of  a  wire  is  the  amount 
of  opposition  that  it  offers  to  the  passage  of 
a  current,  while  the  "  conduotivify,"  on  the 
other  hand,  is  its  capability  of  conducting 
one.  Conductivity  is,  it  will  thus  be  seen, 
the  reciprocal  of  resistance.  In  parallel  or 
divided  circuits,  the  amount  of  current  pass- 
ing in  each  branch  is  proportional  to  their 
conductivities,  and  the  total  current  passing 
in  the  *^  mains ''  will  be  the  sum  of  the  dif- 
ferent currents  in  each  branch.  The  total 
resistance  of  the  circuit  will,  of  course,  be 
considerably  less  than  that  of  any  one  single 
branch,  because  of  the  numerous  paths  for 
the  current  to  travel  by.  The-  joint  con- 
ductivity of  the  circidt,  in  fact,  will  be  the 
sum  of  the  conductivities  of  the  separate 
branches.  For  example,  suppose  in  Fig.  106 
the  resistance  of  each  of  the  four  bnd^  to 
be  20  ohms,  then  the  joint  conductivity  of 
the  circuit  will  be  a\r+iJ^+aV+iV-A«  Taking 
the  reciprocal  of  ^^  we  havO'^j^  m  5  ohms, 
which  will  be  the  total  resistance. 
With  lamp  in  ieriee,  the  current  wiUi  as 
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we  have  seen,  be  always  constant,  whatever 
the  number  of  lamps,  and  the  size  of  the  wire 
need  not  be  altered,  the  E.M.F.  only  having 
to  be  increased  as  the  number  of  lamps  in- 
creases. In  parallel  circuits,  however,  the 
reverse  is  the  case,  the  E.M.F.  being  con- 
stant and  the  current  var3ring  with  the  num- 
ber of  lamps.  Thus  the  greater  the  number, 
the  larger  will  have  to  be  the  feeding  mains, 
and  vice  ver  a.  The  remaining  systems  are 
more  or  less  combinations  of  the  parallel  and 
series  methods  of  arranging  lamps.  We 
have,  first — 

The  Iff ultiple- Series  System. 

This  system  (Fig.  107)  very  much  resembles 
that  just  described,  the  difference  being  that 
we  have  two,  three,  or  four  lamps,  as  the  case 
may  be,  in  each  branch.  In  the  figure  there 
are  two  in  each  branch,  and  if  the  lamps 
were  50*volt  the  dynamo  would  require  to 
have  an  E.M.F,  of  100  volts,  as  the  lamps  in 
each  branch  are  in  series.  The  conductors 
in  Fig.  107  would  require  to  be  only  of  one- 
half  me  sectional  area  of  those  in  Fig.  106; 
so  there  is  thus  saving  in  copper  in  arranging 
lamps  on  the  multiple-series  system ;  but  it 
has  the  disadvantage  that  if  one  li^ht  is 
extinguished  all  the  others  in  that  particular 
branch  are  put  out.  It  is  ehiefly  employed 
in  very  large  buildings,  or  where  it  is  required 
to  sul)diviae  the  lights  up  in  one  portion  of 
the  circuit. 

The  Series-ParaUel  Ssratem. 

This  system  is  shown  in  Fig.  108,  and  is 
chiefly  employed  for  running  arc  lamps  and 
incandescent  on  one  circuit.  Since  the 
advent  of  transformers  it  has  been  but  little 
used ;  but  was  in  use  in  Brighton,  Hastings, 
and  several  towns  some  few  years  ago,  as  a 
means  of  supplying  both  arc  and  incandescent 
lamps  on  one  circuit  from  the  central  station. 
The  method  of  working  was  as  follows : — ^A 
2,000o.p.  arc  hoop  requires  a  oarrent  of  10 


^ 


amperes,  which  is  also  about  the  current  re- 
quired for  eight  or  ten  50'volt  16c.p.  lamp» 
in  parallel.  When  incandescent  lamps  were 
required,  then  they  were  placed  in  groups  of 
ten  in  parallel  in  me  house  or  sihop  recjmiixig 
them,  these  groups  being  in  series  with  ths 
arc  Ifiunps.  It  was  only  necessary,  therefore^ 
to  keep  a  constant  current  of  10  amp^refl  in 
the  drouit  to  run  both  the  arc  and  intaa- 
descent  lamps.  Special  regulating  doTioei 
were  placed  at  the  central  station  to  auto- 
matically keep  the  current  constant.  In  the 
figure  the  arcs  are  represented  by  the  large 
bmck  circles,  and  the  groups  of  incandescent 
lamps  by  the  smaller  ones,  only  three  lamps 
being  snown  in  each  group.  Ix  is  necessary 
to  provide  in  each  group  an  auxiliary  lamp 
that  is  cut  into  circuit  automatically  by  the 
extinction  of  any  lamp  in  that  ^up,  to 
prevent  the  remaining  lamps  being  oumt  np 
by  the  increased  current  pending  the  renewal 
of  the  broken  one. 

The  Three-Wire  System. 
Fig.  109  shows  this  system,  which  ij 
chiefly  employed  for  street  mains*  As  wfll 
be  seen  from  the  figure,  two  dynamos  aw 
employed,  these  dynamos  being  coupled  in 
series,  and  joined  to  the  three  conductort^ 
as  shown.  If  the  dynamos  have  an  ^•^^'^: 
of  100  volts,  the  difference  of  Voi»nw 
between  the  two  outside  mains  wiu  be  200' 
volts,  and  between  either  of  the  outside  ana 
the  centre  one  100  volts.  This  system  m 
been  very  successfully  applied  in  London  of 
the  St.  James  and  Pall  Mall  Electric  Supply 
Oo.,  the  different  houses  wKere  current  i* 
required  being  connected  alternately  to  tn^ 
top  and  centre,  and  bottom  and  centre  mains* 
Thus,  though  the  mains  carry  a  current  at 
200  volts,  &e  E.M.F.J  or  pressure,  on  ea^n 
consumer's  house-maias  is  only  100  Tolw» 
It  will  be  seen  that  a  large  saving  of  ,<»PPr 
is  effected  by  arranging  the  mams  ia  ^ 
way  over  an  ordinary  parallel  lOO-Toiv 
circuit. 
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Fig._  110  eliowa  tha  usual  maimer  of 
■^ranging  lamps  on  the  parallel  Bystom,  wiUi 
switcoea  and  cut-oats,  Th«  main  cut-out  is 
laarlcad  u,  the  main  switch  b,  the  smaU,  or 
biauoh,  cut-outa  c',  c',  c",  and  tlie  branch 
switchea  thua  X-  The  cut-out  a  eihould  be 
a  daubIe-i)ole  one,  aa  it  protects  the  whole  of 
mcnnt,  kndthe  main  switdi  b  viU  nritoh  — 
■nd  off  »U  the  lamps.  The  eat-ant  »nd  nu». 
Bwitoh  dioold  be  as  olo«e  to  tiu  terminals  ot 
(ked7nnmaaspowible.  It  will  be  seen  that 
a  eat-out  is  placed  at  the  root  of  each  branoh 
as  it  leaves  the  mains,  and  Uio  branch,  or 
Ump,  switches  are  placed  at  suoh  points  that 
tley  will  turn  off  the  one  lamp  only.  Of 
ooorse,  the  lamps  can  be  placed  in  Tarioua 
positions  ;  but  the  principle  on  which  they 
mnst  be  arranged  with  tiie  switches  and 
out-outB  will  be  understood  trata  Uiediagram. 
In  the  parallel  system,  where  there  are  a 
large  Qumber  of  lamps  a  great  dietanoe  from 
the  m&infl,  there  will  be  a  slight  drop  in  the 
potential  at  the  farthest  lamp.  The  oon- 
duoting-wiree  offering  a  oertam  restatanoe, 
there  is  a  certain  loss  of  B.U.F.,  which  loss 
will  inorease  the  farther  we  get  away  from 
the  supply  mains  or  Uie  dynamo.  The 
smaller  the  wires,  the  greater  will  bo  llieir 
resistanoo  and  the  more  will  be  the  drop  in 
the  preesure,  which  will  also  increase  with 
the  amount  of  oturent  passing.  Two  ways 
of  arranging  the  wires,  so  thatthe  E.M.P,  at 
the  furthest  lamp  is  approximately  the  same 
as  that  at  the  nearest  one,  are  shown  in 
Figs.  Ill  and  112.  The  mains  are  indicated 
bj  the  heavy  black  lines,  feeding-wires  to 
tte  lamps  by  the  thinner  ones,  and  the  lamps 
by  the  black  ciroles  as  before.  In  Pig,  111 
it  will  be  notioed  that  the  top  wire,  instead  of 
being  taken,  as  in  Fig.  106,  to  the  nearest 
limps,  joins  first  at  the  farthest  one,  so  that 
there  is  an  equal  amount  of  canducting>wire 
bstween  any  of  the  lamps  and  the  mains. 
In  Fig.  106  the  farther  we  get  along  tb* 
mains  from  the  dynamo  the  duller  will  be  the 
lami«,  because  the  circuit  of  each  individual 
lunp  is  longer  and  longer  as  we  get  away 
from  the  machine.  On  comparing  Pigs.  106 
and  111,  it  will  be  seen  that  wtatever  the 
nnmber  of  lamps,  the  farthest  would  be 
equally  as  bright  as  the  neaiest. 

Fie.  112  shows  another  way  of  arranging 
the  lamps  to  get  an  equal  difference  of 
potential.  The  wires  joining  directly  to  the 
Wps  are  mn  in  two  circles,  the  ware  from 
osa  main  feeding  the  outer  circle  and  the 
other  the  inner  one,  at  diametrically  opposite 
poinla.  In  large  buildings,  where  there  is  a 
doBiB,  this  method  of  arranging  the  himps 
wl  be  found  to  have  a  very  good  effect 
WOTgh  of  course  it  is  not  neoossary  for  the 
loop  ot  lamps  to  be  circular.  Whatever  the 
JMpe,  however,  the  great  thing  is  to  join  the 
ftedmg-wireE  to  the  loop  at  such  points  that 
were  IS  an  equal  amount  of  wire  between 
them.  Unless  the  number  of  lamps  is  large 
lod  the  distance  very  great,  it  wfll  in  most 
'••SB  be  unnecessary  to  arrange  the  lamps 
mn  than  on  the  simple  parallel  system 
^»ra  in  Fig.  lOfl,  as  fafl  in  the  E.M.F.  will 
«  mapptedable. 

(7o  6t  amliniud.) 


DiTinoni.             Sab-Dtvislaiu,  Heantog. 
nalia Brsoit-feedan  .... 

Reptai' .■;;;;.*;.";; ".",■.';;;";".■  c««p«ii! !!!";."; !;;;;;  s^^uiiSdr 

Amphibis Utw  in  air  and  watar  ..    Fnw. 

Pisoss ""-^  •■-'— 


Eumplei. 
Hnmau  baioga,  oi 
S  iraUow,  goon. 


ViA.. 

Head 

IiWig-brsathei  and  bally - 


1  Bi«n<Uog*stBOpoda  GiU-bnathar  and   bdly- 

/  '  walkat   

\LaniellIbTandklata  ..    Oills  in  plstts  

....    Flukihapa 


I  Polysoa . . 

^Innobi  

lUyriopoda    . 
<  Arachnids. . . 


Gomponnd  ^*t**,^^   . 


Hsor-lsgged Cennpade. 

Scddan   Spidoa. 

Hudrlod Latntar,  mijfiib. 

Itingi Qudea  wonu. 

Uaw-wuna  Tape  wonn. 

Hedgehoff-ikfnuad SoaoBoanbar. 


'   tHTdlOMa 

I  lunaoria 

SpoDgidiM 
.( l^alsMlcal 


Watet'liTliig Hrdn. 

*mm»t«  pncnoed  In  in- 
fiuimia Tortlcellffi. . 


SeaJBllIat. 

Polrdetina   Hany  Ka PoIjdMina!, 

Bbuopoda Boot-foolad  Sun  animalcule. 

Qiagailnidn Congngatad Soma  intamal  porasitaa. 


ingaa; 
acopv.     Tha  Animal  Kingdom 

■ub-kingdoms,  VertebrateB,  and  Invertebtatee — 
that  is,  animals  poaseMsd  ot  a  bock-bons  or 
rertebne,  and  those  not  so  ^osseMsd. 

Tfaa  Vertebnta  are  ogun  divided  into  mb- 
diviaiona — -namely,  Mammstiai  or  soimnla  which 
suckle  their  young ;  Avea,  or  birda ;  Reptilia,  or 
creepers.  Amphibia ;  aninuJi  passing  part  of  their 
lire*  in  water,  and  partly  upon  land  ;  and  Piaoai 
or  fishH. 

The  aub-kingdom  Invsrtebnta  is  mnch  mere 
divided,  and  is  ^ossoiied  of  atill  farther  divisions, 
tennad,  respectively,  clasiea  and  sab-olssass. 

The  ohi^  divisioni  of  the  lub.kingdom  In- 
vertebrata  are,  therefore,  the  MoUnsca,  Mollui- 
coida,  Annnloas,  Annoloida,  Ctetentsruta,  and 
ProtoEoa. 

Bach  one  of  these  divisions  ia  again  divided. 
Tha  atudant,  however,  upon  TefBrring  to  the 
appended  tsble,  will  And  the  whole  thing 
aufficiently  explained  for  parpoaea  at  miaroacopy. 

It  will  M  remembered  we  apoke  of  the  Amceoa 

connection  with  the  hnman  blood  Kt  the  com- 

ancement  ot  the  artiolea  for  students  of  human 
phyaiology.  It  will  not,  ttierefore,  be  neoea- 
tary  to  again  deioribe  this  protosoon,  but  will 


ohemicallj  apeaking,  carbonate  ot  nsldum, 
CaCOi;  DQtin  the  case<rfpolycistioa  it  isessen- 
tially  oxide  of  silicon,  8iO„  called  also  aiUoa  or 
flint.  We  &nd  oar  cliffs,  lot  the  moat  part,  are 
oomposed  of  chalk,  and  geologists  tell  na,  tbeaa 
cli^  have  at  one  period  or  another  been  deposited 
Now,  if  we  take  a  portion  o' 


PK&CTIOAL    XICBOSGOPT   POB 
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fly  PiuraoK  Davis.  B.So.,  AaMtdate  of  the 

Pharmaoentiaal  Sodsty,  fta 
TN  treating  " pond-life"  it  wiU  pwhaps be e*. 
f.J«a«kt  to  place  before  the  student  itable  or 
2*w«  wlwMbr  he  may  acquire,  and  be  able  to 
^w  to,tba  Bumal  daasea  any  craotan  he  may 
««»cn»,  mftB  oou™  of  hia  atudlsfc  This  will 
w«lr  p™  him  a  knowledge  of  the  diridona. 
^!«o,  andeiamplea  of  the  Animal  Kiugdom,  but 
Z,^  V.'  ^'^f  i<*>  researches  wiS.  grUui 

Wwjing 


HigUT-magniSed  PorsmloKera. 
1,  OrbolinauniTsna;  2,  Lanoa  striata ;  3,  Tozti, 
laria;  4,0pen!nUna:  6,  FBDJa~ —      -  ■" 
globularisr  "  "  -'^-■-- 


dwell  npon  a  little  creature  with  whom  it  is 
cloaely  related— I  mean  the  Forominifeta  or 
Paiyciatina.  AVe  found  the  amoeba  to  coniott  of 
a  jelly-like  masa,  termed,  far  ooDTenience, 
"Barcode,"  beosnsa it  differs  frost  the  fle^  of 


This  jelly-like  sofaatsnos,  if  resideot  in  the  aea 

in  watu  CMitaining  chamical  ai^ta,  appears  t 

be  able  to  isolate  trem  the  water  these  mils,  an< 


procesa  of  iktuaausception  goes  on  aa  in  the 
amcebe,  but  the  isolated  morgaoic  aalts  are 
eioreted  by  the  animal  to  form  a,  home  or  ahull 
tor  its  protection.  In  the  case  of  the  toramini- 
fera  we   find   this  shall    is  easentially  chalk- 


by  the  aes.  Mow,  if  we  ta£e  a  portion  ot  any 
cuff,  and  wash  away,  by  the  process  called 
elutriaticn,  the  lighter  paiticlea  from  those  of 
heavier  apecidc  gravity,  and  examine  some  of 
tha  remaining  portion  with  the  iin.  objective, 
we  shall  have  aomeinterestingeheU-like  particles 
known  as  foramioifera—that  is,  the  beauli- 
ful  shell  -  like  struotun  remaining  after 
the  saroode  body,  or  amteba,  has  perished.  We 
observe  these  shells  have  token  upon  themselves 
a  mnltitnde  of  foma — in  fact,  have  adapted 
themselTes  to  the  saroode  bodies  which  they 
foimeriy  contained ;  henoe  we  find  veiy  few  of 
the  same  shape  or  design,  and  the  varieties  found 
at  tbe  bottom  of  the  Atlantic  or  on  the  coast  of 
Paleitioe  differing  so  much  one  trem  tha  other 
in  shape,  and  aize,  that  we  might  almost  be 
tempted  to  donbt  the  exact  origin  if  we  did  not 
octoally  know.  It  is  on  this  account  the  dealers 
in  microecopicBl  objects  ore  constantly  reaping  a 
harvest  from  apeciee  found  in  different  ^rts  of 
the  world.  We  notice  each  shell  is  poaseased  of 
a  number  ot  little  holes  or  poree ;  through  these 
the  Barcode  body  of  the  animal  formerly  ex- 
tended ita  peeudopodia.  Hitherto  we  have 
apoken  only  of  the  Foraminifera,  excepting  in 
stating  that  the  ahella  of  the  polyciatina  ore 
composed  of  Qint  inataad  of  cbslk.  Really  we 
have  little  more  to  obaerva  or  asy  upon  the  sub- 
ject, excepUng  that  the  atndeni  may  find  thon- 
sands  of  these  lovely  shells  taterminglsd  with  the 
aand  npon  the  ssa-ooasts.  The  proceas  of 
elntristion  may  be  employed  tor  aepaiatinr 
these  in  a  aimilor  manner  to  that  directed 
tor  the  Foraminifera.  When  perfectly  clean  and 
free  from  other  aubetonoes,  the  student  msymonnt 
the  apedmena  either  in  Canada  bolasm  or  in  the 
dry  way — that  ia,  no  mounting  medium  at  alL  I 
have  found  them  keep  remarkably  well  in  this 
manner,  forming  bean tifnl  and  permanent  objects. 
The  student  ahouldio  all  caaee  label  bis  alids  with 
locality  or  source  from  which  his  apeelmens 
«  obtomed.  We  will  now  proceed  to  the 
consideration  of  the  Spongidie.  Host  man,  if 
asked,  What  is  a  apongeP  would  smile  at  sp- 
parently  so  simple  'a  queation  ;  yet  few  indeed 
could  really  explain  what  a  sponge  is.  Formerly 
the  sponge  was  considered  a  member  of  the 
Vegetable  Kingdom — vis.,  a  plant;  butitisnow 
referred,  and  nghtly  so,  to  tbe  Animal  Kingdom 
— '"  fact,  it  is  nothing  more  than  the  home  ot  a 
.  of  san»de  snbatance — that  is,  a  multitude 
of  amceba.  It  ia  indeed  marrttllons,  when  we 
consider  that  apparently  this  am  isba  is  capable  ol 
eiistinK  and  filling  so  msny  positions  in  lifet 
We  find  it  in  its  simplest  form  withoot  a  borne, 
then  in  a  home  ot  chalk  or  silica,  and  finally 
endowed  with  the  power  of  building  up  such  a 
lovely  object  as  the  sponge.  The  atndent  will 
remember  Uist  dnring  life  the  auhetance  called 
sponge  commercially  ia  filled  with  a  jelly-like 
of  lite,  and  that  distinct  currents  oi  streams 
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of  water  are  passing  regularly  and  conatantly 
through  the  **OBCula*'  or  larger  holes  of  the 
skeleton  from  around  those  beneath  and  within. 
We  find  also  the  mouths  or  apertures  of  the 
"  oscula  '*  are  protected  in  many  caaee  by  homy 
spines,  called  "spicules,"  for  the  purpose  of 
preventing  the  intrusion  of  enemies  into  the 
camp.  It  is  astonishing  that  even  m  sponffes  we 
haye  a  multitude  of  yaneties.  It  would  also  ap- 
pear strange  to  an  outsider  that  the  immense 
sponges  we  sometimes  see  are  produced  by  an 
aggregation  of  saroode  animals.  Yet  tms  is 
actaaUy  the  case,  the  growth  apparently  taking 
place  in  much  the  same  manner  as  coral  reefs  are 

E reduced,  an  explanation  of  which  will  be  given 
iter  on. 

If  the  student  is  fortunate  enough  to  be  able 
to  obtain  a  Unng  sponge,  let  hun  study  the 
methods  of  the  currents  through  its  substance. 
He  will  find  if  the  water  be  coloured  with 
iarmine  or  indigo,  he  will  the  more  readily  ob- 
serve the  course  of  the  wat^ .  A  constant  series 
of  fountains  will  be  seen  to  spurt  from  the 
'*  oscula,"  so  that  it  would  appear  the  currents 
enter  the  smaller  apertures,  and  make  their  exit 
by  way  of  the  "  oscula,"  after  having  traversed 
the  smaller  canals  and  becoming  collected  in  the 
larger  ones.    We  will  not  dwell  longer  upon  the 


—  ^ 


extending  in  each  case  from  the  base  of  the  in- 
verted bell  to  the  duck- weed  itself,  to  which  it 
is  attached.  This  is  the  type  we  intend  to  study. 
It  is  caUed  the  ^^YortioeUa"  or  <<BeU  Am- 
malcule."    If  we  examine  one  of  these  creatures 


Betracted  State  of  Yorticella. 

1,  Intumed  peristome ;  2,  Disc  retracted ;  3,  Oon- 
traotQe  vesicle  ;  4,  Vacuole  ;  5,  Xudens ;  6, 
Stalk. 


SpongidiD,  because  upon  this  division  of  the 
Protozoa  alone  we  might  place  before  the 
reader  a  very  large  volume — very  much  larger, 
indeed,  than  our  Editor  would  care  to  bestow 
upon  so  interesting  a  subject.  We  will  there- 
fore report  progress  by  dealing  with  the  division 
known  as  Infusoria.  We  find,  by  referring 
to  the  table,  that  the  meaning  given  to  this  term 
is  ^nifnaU  produced  by  infusions.  This  state- 
ment is  not  strictly  correct,  because  no  infusion 
really  of  itself  ever  produced  anything.  There 
is  no  such  thing  as  ''spontaneous  generation." 
We  intend  rather  to  infer  that,  infusions,  gener- 
ally speaking,  are  found  to  be  suitable  fiuids  for 
the  oevelopment  and  propagation  of  these 
animals. 

Species  of  the  Infusoria  may  be  found  both  in 
fresh  and  salt  water— that  is,  in  the  river  or  in  the 
sea.  At  one  time  it  was  doubted  if  the  Infusoria 
ought  to  be  included  among  the  Protozoa  at 
all.  It  has  at  length,  however,  been  decided, 
although  possessed  of  a  distinct  internal  cavity 
or  mouth,  that  its  position  is  really  that  of 
a  protozoon.  If  the  student  will  examine  a  piece 
of  duck -weed  from  a  pond,  he  will  probably  find 
existing  upon  it  a  number  of  little  bodies,  re- 
sembling mverted  bells  with  long  flexible  arms, 


Yorticella,  showing— 
1,  Complete  fission ;  2,  Partial  fission. 

minutely  we  shall  observe  it  to  be  possessed  of 
three  liiyers,  con^tuting  its  substance — ^an  outer, 
termed  the  cuticle ;  a  middle  layer,  or  **  exo- 
blast "  ;  and  an  inner,  called  the  <*endoblast." 

Around  and  over  the  inverted  bell — or  perhaps 
it  would  be  more  explicit  to  describe  it  as  a  cup 
— we  find  a  thickened   portion  and  a  Hd,  and 
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Highly-magnified  Yorticella. 

1,  Disc;  2,  Cilia;  3,  (Eaophagus;  4,  Coatractile 
vesicle;  5,  Yacuole;  6,  Nucleus;  7,  Stalk;  8, 
Stalk-sheath ;  9,  Axis. 

around  the  thickened  portion  or  lip  we  find  an 
immense  number  of  cilia.  These  are  constantly 
waving  backwards  and  forward,  forming  a  very 
pretty  and  entertaining  object.  Within  the  lip 
—that  is,  inside  the  beu— we  find  a  cavity.  This 
is  termed  the  vestibule ;  and  this,  in  its  turn,  is 


At  the  period  of  extending  itself  we  find  the  beB 
expanded  to  its  fullest  extent,  the  cilia  vsfng 
about  and  the  Ud  removed  from  the  upper  pottioB 
of  the  cup ;  suddenly  the  reverse  adioii  tikei 
place,  the  lid  dosing  over  it ;  the  lip  istoniedia, 
and  tiie  whole  thing  resolves  itself  into  a  liUe 
ball,  as  it  were,  at  &e  end  of  a  string,  the  itilk 
coils  itself  and  assumes  the  spiral  action,  oomplot* 
ing  the  process  of  shortening  itself,  and  so  tnu 
aftortime  the  whole  process  is  rmated. 

Scientifically,  the  lip^  termea  the  peristone^ 
and  inside  the  body  or  vestibule  we  may  olsene 
with  the  ^in.  objective  a  portion  tennedthi 
contractile  vesicle ;  this  is  in  a  constant  itsttQl 
systole  and  diastole,  very  much  like  the  hnmiB 
heart,  that  is,  always  beating. 

The  student  may  have  some  little  trouble  is 
obtaining  and  observing  a  satisfactory  spedsMa; 
however,  let  him  not  be  discouraged,  for  wba 
he  haa  arrived  at  acquiring  a  good  speeinflDyli^ 


Diagram  showing  Conjugation  of  Yorticella. 

1,  Disc;  2,  Peristome;  3,  (Eaophagus;  4,  Con- 
tractile vesicle ;  5,  Nucleus ;  6,  Detached  bell ;  7, 
Stalk. 

in  continuance  with  the    stem  by    which  it  is 
attached  to  the  duck-weed. 

The  movements  of  the  Vorticellao  are  peculiar ; 
we  find  that  each  vorticella  is  constantly  shorten- 
ing this  stalk  by  curling  itself  in  a  spiral  manner. 


Bncysted  Yorticella  without  Stslk. 
1,  Cyst ;  2,  Contraetile  vesicle ;  3,  Nudeos. 

efforts  will  be  fuUy  repaid  by  the  grace  lod 
beauty  of  its  movements  and  construction.  It 
would  appear  the  movements  of  the  dlia,  sndths 
opening  and  shutting  of  the  bell  itself,  and  tlM 
contractility  of  the  stalk,  are  all  means  to  an  esd 
— ^namely,  to  catch  its  nourishment. 

If  the  student  is  not  successful  in  findings 
specimen  upon  duckweed,  let  him  make  as 
infusion  of  hay  or  any  vegetable  or  snini} 
matter.  He  will  find  in  a  very  short  time,  upon 
exposing  the  infusion  to  thb  action  of  the  sir,  ik 
will  simply  teem  with  infusorial  life,  and  the 
vorticellsQ  will  probably  be  foxmd  among  the 
various  other  species.  As  an  object  for  t]» 
microscopist,  few  equal  it,  and  fewer  still  eoA 
it.  If,  after  examining  the  movements,  the 
student  desires  to  more  closely  study  its  stnutore, 
he  can  easily  and  effectually  kill  the  ammsl  bj 


/ 


Diagram  of  Paramoedum,  or  Slipper  AninsIeDfe' 
1,  Mouth ;    2,  Contraotae  vesicle ;    3,  Bctoitft!, 

sometimes  called  Exoblast ;  4,  Body  Bubstsoos, 

6,  Temporary  anus. 

insertion  in  a  very  weak  solution  of  osmic  adi 
This  prevenU  motion  instantly,  and  the  snifflw 
may  be  examined  with  the  lin.  and  Jin.  objectiT» 
in  the  usual  manner.  . ,  ^ 

These  remarks  upon  the  vorticella)  v^^JJ  "2 
be  complete  without  reference  to  itometkojw 
reproduction,  which  may  be  briefly  »»tea» 
** cleavage"  or  '^fifsion,"  "conjugation,  •»» 
"  ency  station."  .     • 

In  the  first  case  the   animal  divides  IW 
tudinally    into  halves,   each   half  closing  «^ 
forming  a  complete  creature.   In  the  aeoond  cm^ 
free  beUs  become  attached  to  existing  ^o^^ 
possessed  of  stalks,  and  conjugation  results. 
the  latter  case  the  vorticella  forms  a  dsu  "^ 
becomes   encysted— that   is,    forms  a  ca;* 
himself,  and  granular  diviaion  occurs.      /^ 

To  arrive  at  satisfactory  results  th^ 
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ehould  stain  hia  object  ^th  iodine  or  magneta 
Mktions.  The  three  layers  will  then  become 
distinctly  viflible. 

The  author  is  indebted  to  Mr.  Morton  Holmes 
for  drawingfB  of  sponge  spicules,  which,  un- 
fortunately,  could  not  be  reproduced  by  the 
photographic  process. 


PITTINO.-XIV. 

AMONG   the  illustrations  given  in  the  last 
article  there  were  some  of  templets  which 
are  used  not  for  lining -out  as  a  preliminary  to 


Fig.  84  illustrates  a  bracket  having  sundry 
bearinflrs  and  bosses  for  shafts,  and  Fig.  85  shows 
a  templet,  by  means  of  which  the  bearings  and 
holes  may  be  bo^d  without  any  lining- out. 
There  are  several  points  about  this  type  of 
templet  that  should  be  noticed  in  detail. 

In  Fig.  84,  A  is  the  bracket-foot  that  has  to 
be  planed,  B  and  G  are  shaft  beamings  for  mitre- 
wheels,  D  is  a  lug  to  carry  a  pin,  E  is  a  boss 
with  a  pin-hole,  ^e  important  bearings  are  B 
and  C,  and  these  have  to  stand  at  right  angles 
with  each  other  upon  the  same  centre-line,  and 
at  a  definite  distance  from  the  planed  foot.  To 
Une  out  these  upon  the  table,  two  settings  at 


be  the  guide  for  most  of  tlie  other  tooling.  In 
Fig.  86  the  templet  is  sedn  to  coniriBt  of  plates 
and  angle  irons,  with  sundry  bored  bosses  fastened 
to  the  plates,  at  the  centres  for  boring  the  bear- 
iogs  and  pinholes.  In  the  figure  there  are  three 
pieces  of  plate,  A,  B,  0,  of  a  thickness  suited  to 
the  size  of  the  templet,  usually  ranging  between 
|in.  and  ^in.  .  These  are  united  with  angles 
D,  £,  F ;  D  uniting  A  to  B,  E  uniting  B  to  0, 
and  F  uniting  A  to  C.  These  angles  are  from 
lin.  to  l^in.  in  width,  and  are  fastened  with* 
rivets  to  the  plates,  the  rivets  being  countersunk 
on  the  faces  that  go  against  the  casting.  The 
plates  are  not  only  united  by  this  means,  since, 
though  thin,  they  are  further  stiffened  by  the 
angles,  and  so  rendered  amply  rigid  enough  for 
their  purpose.  By  means  of  plates  and  angles, 
templets  of  many  dUversified  forms  can  be  built  up. 

In  Fig.  85  the  face  d  of  the  ^late  A  is  clamped 
against  the  face  of  the  foot  A  in  Fig.  84.  Then 
the  bored  boss  B'  is  the  guide  for  boring  the 
bearing  B  in  Fig.  84,  the  boss  C  for  borinff  the 
bearing  G,  the  boss  D'  for  the  lug  D,  and  the 
boss  E'  for  the  boss  E. 

Note  that  I  use  the  term  boring^  and  also  that  the 
bosses  have  circular  holes  instead  of  the  proper 
bearing  shapes  shown  in  Fig.  84  for  cap  and 
brass.  This  is  done  in  order  to  permit  broaches 
to  be  used  in  the  drilling  machine.  The  broaches 
exactly  fit  the  holes  bored  in  the  bosses  of  the 
templet,  and  are  guided  and  coerced  truly  by 
means  of  these  holes.  Broaches,  are,  therefore, 
used,  not  only  in  the  plain  circular  holes,  but 
also  in  the  semicircular  seatings  for  the  brasses. 
Before,  however,  the  last  are  broached,  the  caps 
are  fitted  in  by  slotting  or  shaping,  and  being 
screwed  down  in  place,  the  cap  and  bearing  are 
broached  out  together  through  the  templet 
bosses  B'  and  G  in  Fig.  85. 

Note,  also,  tiiat  the  bosses  of  the  templet  are 
of  different  lengths.  Merely  as  guides  to  the 
broach,  they  ne^  not  exceed  4in.  or  fin.  in 
thickness,  as  in  B'.  In  cases  wnere  they  are 
thicker,  as  at  G',  the  increased  thickness  is  given 
in  order  to  bring  the  faces  of  the  boring  bosses  up. 
close  to  the  faces  of  the  bearings  on  which  they 
are  used.    Thus,  the  thickness  of  the  boring  boss 


I 


bpb' 


!J*^^^"J»gi  bat  as  guides  for  machining  only. 
£f  •  70,  82,  83  were '  of  this  type.  It  is  with 
J^jplets  of  Uiis  character— typical  of  a  large 
™  waborate  class— that  I  shall  conclude  my 
««nwk8  on  this  branch  of  fitters'  work. 


Fia.  85. 


right  angles  with  each  other  would  be  required. 
Using  a  templet,  no  lining-out  at  all  woul^  be 
necessary,  except  a  rough  determination  of  the 
amount  to  be  planed  off  Uie  foot,  and  the  scribing 
of  lines  round  to  plane  it  by.   The  templet  would 


G'  in  Fig.  85  is  equal  to  the  distance  a  in  Fig.  84. 
Further  the  boring  bosses  B'  and  E',  Fig.  85«  are 
placed  on  opposite  aides  of  the  plate  B,  to  suit 
the  different  horizontal  planes  of  the  bearing  B 
and  the  boss  E.    So  that  when  the  templet  ib 
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laid  on  the  coating  ready  for  Tue,  CHEush  boring 
boss  is  in  actual  contact  with  the  face  of  the 
bearing,  or  of  the  boss,  for  which  it  becomes  the 
guide  to  boring. 

The  thinner  bosses,  like  B'  D'E',  are  simple 
rings  of  wron^ht  iron  riveted  upon  their  plates ; 
thick  bosses  hke  C  are  flanged  castings,  riveted 
through  the  flanges  to  the  plates. 

Fig.  86  shows  a  templet  suitable  for  machining 
a  bracket  like  that  shown  in  Fig.  57,  p.  278, 
without  previous  lining  out.    It  is  of  a  dmefent 
class  from  that  shown  in  Fig.  85.    For  when 
templets  of  larse  sise  are  employed,  tiiey  are 
not  made  of  soUd  plate,  but  are  built  up  with 
narrow   strips   of   sheet-iron  riveted  together. 
Templets  of  large  dimennons,  even  though  made 
of  thin  plate,  would  be  cumbrous  and  awkward 
to  han^e.    So  that  large  templets  are  invariably 
made  of  narrow  strips,  riveted  together.    The 
figure  then  illustrates  a  templet  of  this  class. 
There  is  nothing  special  to  be  noted  in  regard  to 
the  arrangement  of  the  strips.    Eigidity  is  the 
main  essential,   and  the  strips  will  therefore  be 
disposed  with   a  view   to   msure   the   utmost 
rindity,  combined  wsth  the  minimum  of  weight. 
In  tne  figure,  the  bottom  plates  A  A,  and  the 
top  ones,  B  B,  are  double  ;  the  end  ones,  C  and  D, 
are  single.    These  form  the  main  framework  of 
the  templet.    The  single  plates   pass  between 
the  ends  of  the  double  ones,  and  are  riveted 
through,  with  rivets  countersunk  on  both  faces. 
The  only  portion  of  this  framework  that  corre- 
sponds with  any  part  of  the  castings^  is   the 
bottom  edge  of  A  A,  and  the  ends  of  the  same, 
which  coincide  with  the  bottom  and  ends  ef  the 
casting.    The  portions  E  and  F  that  correspond 
with  the  bearings,  are  made  each  in  three  thick- 
nesses riveted  to  each  other,  and  to  the  main 
frame.      The    middle   thickness   of  E   passes 
between  the  pieces  A,  and  the  side  thicknesses 
terminate  at  4,  making  a  dose  joint  for  the  sake 
of  firmness.    The  middle  thickness  of  F  on  the 
contrary  abuts  againet  D  at  6,  and  the  side  thick- 
nesses pass  across  each  face  of  D,  and  are  riveted 
through  it.     Bosses,    G   and  H,    are  riveted 
respectively  between  and  on  the  plates  to  guide 
the  driller,  or  for  the  purpose  of  marldng  the  holes 
only. 


This  templet,  like  Fig.  85,  is  typical  of  a  large 
class  made  tor  dbeeks  and  frames  of  various  forms. 
It  is  easy  ^  scheme  the  framework  of  such 
templets.  In  this  particular  example  all  faces 
are  flush,  but  it  will  often  happen  that  some  faces 
have  to  stand  in  a  different  pLuie  from  others,  as 
in  the  previous  example.  Then  bosses  or  extra 
ttiickness  pieces  will  be  put  round  those  bearings, 
the  faces  of  which  are  lower  than  others.  For 
large  frames  several  cross  bracings,  not  needed 
in  the  example  given,  may  be  required.  And  it 
is  better  to  build  up  a  large  templet  with  light 
strips  well  braced,  than  to  use  heavy  scantlings 
not  braced,  for  these  templets  are  of  consider- 
able weight,  and  ha^e  mostly  to  be  lifted  by 
labourers. 

In  this  example  the  bearing  seatings  in  the 
templet  are  cut  out  to  the  precise  form  of  the 
machined  casting,  instead  of  being  circular,  like 
the  previous  example.  I  purposely  show  this 
distinction.  Using  a  templet  of  tms  kind,  the 
bearings  are  not  drilled  unaer  a  drilling-machine 
as  in  Fig.  85,  but  are  bored  on  a  boring-machine 
with  a  horizontal  boring-bar  and  cutters.  The 
bearings,  therefore,  are  lined-out  from  the 
templet,  the  cap  seatings  machined,  the  caps 
fitted  in,  the  bearing  ciitiles  completed  on  the 
caps,  the  cheeks  bolted  to  the  bed  of  the  boring- 
mill  in  pairs,  or  in  several  sets  at  once,  and  bored 
through. 

There  is  a  large  class  of  templets  of  quite  a 
different  character  from  those  which  I  have 
described.  They  are,  however,  more  of  .the 
nature  of  gauges  thim  of  templets  proper,  and 
scarcely  come  within  the  scope  of  **  Fitting." 
They  are  for  the  most  part  finished  sections  of 
work,  kept  as  permanent  guides  and  records  of 
standard  work.  Thus  a  standard  pin  will  be 
kept  as  a  permanent  gauge  to  make  other  pins  by, 
using  it  simply  for  the  transference  of  dimen- 
sions to  the  new  work.  Standard  glands, 
spindles,  axles,  connecting-rod  ends,  collars, 
short  lengths  of  male  and  female  screws,  rod 
l^auges,  and  caliper  gauges  for  boring  and  turn- 
ing, fixed  trammels~-«nd  so  forth,  are  kept  for 
standard  work.  They  are  essentially  duphcates, 
I  and  therefore  scarcely  come  within  the  scope  of 
our  subject.  J,  H, 


EDIBOH'B  HITHOD  OF  TELEGSAPE- 
inO  WITEOTJT  WIRES. 

AMONGST  the  patents  leoentiy  taken  out  in  th» 
United  States  ^  one  by  ICr.  Edison,  in  which  he 
describes  "  means  for  transmitting  signals  electne- 
ally  without  the  intervention  of  oonnecting 
wires."  In  his  spedfioation  Mr.  EdiMm  says:— 
I  have  discovered  that  if  sufficient  elevalioD 
be  obtained  to  overcome  the  curvature  of  the 
earth's  surface  and  to  reduce  to  the  minimum 
the  earth's  absorption,  electric  telegraphing  or  ag- 
wnHiwg  between  oistant  points  can  be  carried  on  or 
induraon  without  the  use  of  wires  connecting  socii 
distant  points.  This  diMX)very  is  espeoiany  applic- 
able to  telegraphing  across  bodies  of  water,  tkus 
avoiding  the  use  of  submarine  cables,  or  for 
communicating  between  vessels  at  sea  or  be- 
tween vessels  at  sea  and  points  on  land ;  but 
it  ii  also  applicable  to  electric  commnnioaF^ 
tion  between  distant  points  ^  on  land,  it  .briiif 
necessary,  however,  on  luid  (witii  the  exception  of 
oommumcation  over  open  prairie)  to  increase  the 
elevation  in  order  to  reduce  to  the  minimum  the  in- 
duotion-abeorbing  effect  of  houses,  trees,  and  eleva- 
tions  in  the  land  itself.  At  sea,  from  an  elevation 
of  100  feet,  I  can  communicate  electrically  a  great 
distance,  and  since  this  elevation,  or  one  siu&cienfly 
high,  can  be  had  by  utilising  the  masts  of  ships, 
signals  can  be  sent  and  received  between  ships 
separated  a  considerable  distance,  and  by  repeating 
the  signals  from  ship  to  ship  communication  can  be 
eetaW^ed  between  points  any  distance  apart  ot 
across  the  largest  seas,  and  even  oceans.  The  ool- 
Usion  of  ships  in  fogs  can  be  prevented  by  this 
character  of  signalliDg,  by  the  use  of  which,  also, 
the  safety  of  a  ship  m  approaching  a  dangerous 
coast  in  K»ggy  weather  can  be  assured.  In  oom- 
munioatingDetween  points  on  land,  poles  of  great 
height  can  be  used  or  captive  balloons.  At  these 
elevated  points,  whether  upon  the  masts  of  ships, 
upon  poles,  or  balloons,  condensing  surfaces  of 
metal  or  other  conductor  of  eleetricify  are  located. 
Each  condensing  surface  is  connected  with  earth  by 
an  electrical  conducting  wire. 

On  land  this  earth  connectioB  would  b«  eneof 
usual  character  in  telegraphy.  At  sea  the  wire 
would  run  to  one  or  more  metal  idAtes  am  the 
bottom  of  the  vessel,  where  the  earth  oonnectiao 
would  be  made  with  the  water.  The  hi^hzesiii^ 
ance  secondary  circuit  of  an  induction  ooil  is  located, 
in  drouit  between  the  condensing  surface  ^d^ 
ground,    ^e  primary, circuit  of  the  induction  ooO 
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inclDdea  m  bkttaiy  and  &  deTioe  for  tmunutting 
ngiula,  which  mar  ba  a  lerolTing  drooit  btMkw 
^Mtted  oQtitiDuallf  itj  a  motor  ol  anj  mltebta 
iand,  «ilher  elaotiiou  or  maehaniori,  aod  a  ksf  nor- 
millr  diort-oiroaitiu  th     '      ■'•--• ' 

a  oondraBinei. „__    _.. 

m  acrancltt,  whiulia  pt«ttnl)l5  one  ol  m; 


^Taph  telq^ona : 

The  kg7  normally  ibort-dnmitiiig  tba  larolTing 
drenit  bt«Bkai,  no  fmpolM*  ate  piodacod  la  the 
faidDiilion  coil  Qnta  the  iej  is  depiaaaed,  whaD  f 
Una  DunlMT  ol  impnlan  aio  produMd  in  Mimuj 
and  b;  oiMnl  o<  the  aeooudary  coneipondEng  Im 
pllna  or  vailatioiia  In  tsniion  aia  prodaoed  at  th. 
alarated  ocmdeniing  Bniface,  produdng  IhmMt 
•hctcoctatia  impobei.  Theas  eleotroalatia  impnlua 
u«  Injumitteid  IndnotiTely  to  tba  eleratadoondeoB- 
mg  nirtaco  at  ths  diitaot  point  and  an  made 
Hoibla  by  tha  eleobomoto^aph  coonaoted  in  the 
aiMmd  suonit  with  andi  distant  oondeniiDg  -"'- 
noa.  Tbe  interrening  body  ot  sic  (onns  — 
dlaladrio  ol  the  condanaer,  the  candeuong  >iirf&cea 
otwhidkBie  connected  b;  tba  e&rth.    The  effect  u 


^•nol,  Fig.  1  li  a  neir  ahowing  two  t( 


. ^Q  br  nir  dlicOTei; ;  Fig. 

■uwIbe  aigtiaUing  ttaU^u  on  opposite  bulk*  ol  a 
B,m;  fig.  3,  a  aeparate  view,  piindpally  in  dia- 
PWn,  Dl  the  apparatna ;  Fig.  4  adiagnunofapOT" 
tbu  of  the  eatth'*  tnrface.  Showing  commnnlcuian 
vj  captiTe  balloons ;  Fig.  5  a  Tiew  of  a  nngle 
twtiTe  baUaonoomtruoted  tor  a«e  in  tignoUiiig. 

A.  ud  B  are  two  reuala,  each  haTiag  a  metatlli 
ocDdannae  anifaca,  C,  aopported  attbebeadaof  thi 
maala.  Thi*  oondeoi&g  aniface  may  be  ot  cuith 
Ccrared  with  Suible  iheet  matal  or  metallic  toil 
Mcuied  tbeie  hi  anj  sattable  wlkT-  From  the 
oonden^  rorfaoo,  C,  a  wire  1  BitendB  to  the  boll  of 
<MhT«Mel  and  tbtongh  tba  tnuamittingaiidilg- 
'l^'I'DgapmiatnatoametaUia  plate  aontheahi^i 
banom.  This  wire  eztenda  tbroogh  an  elaotfomo- 
P^F^  t«leplioH«  f«eelT«T,  D,  oi  other  niitable  te- 
Miei,  and  aim  iucludee  Uie  aecondaiy  cironit  ol  an 
tadnrtioa  coil,  F.  Id  the  prinrny  ol  thii  indtto- 
WD  coil  ii  a  battary,  i,  and  a  reTolriug  dreoit 
™«r,  G.  TM«  oirciut  breaker  ii  rerolTed 
"pidly  bj  a  motor  (not  «hown),  oleatrioil  or 
»«dmiical.  It  is  •hort-drouited  normilly  by  a 
WM  point  key,  H,  by  depressinR  which  tbe  abort 
™5im  IS  brofen,  and  the  drouit  breaker  breaka  and 


makea  the  primary  drooit  ol  the  induction  ooil  with 
rraat  rapiiuty.  Tbia  appuatna  ia  more  particularly 
Blown  in  Tig.  3- 

In  Fig.  2,1  K  are  stationa  on  Und,  haTing  polea, 
L,nppOTtingix)ndeiuingaarla«eB,C,  which  may  be 
light  gyllndwa  or  Iramea  ol  wood  coTcred  with 
ahaet  matal.  These  dnmu  are  adapted  to  be  raised 
and  lowered  by  block  and  tackle,  and  are  oon- 
— ""dby  wires  with  earth-plates  thioogh  signal 

ring  and  tiaoimittiDg  appuatni,  Bach  as  has 

•Inadvbeen  described. 

Ag.  G,  M  is  a  oaptiTe  balloon  haTing  oondena- 
__„_]irficaBC  of  metallic  foil.  Tbe  goiuid  wife  1  ia 
CKrriad  do<rn  the  rope  c,  by  which  tbe  balloon  is 
held  oaptln.    In  Fig.  4  three  of  these  osptii 


tbe  onnatnta  of  the  earth's  sotf  ace  being  roprc 


each  station,  a  tranimitter  oparatiTaly  connectad  to 
one  of  said  oondenilng  sorlaoes  lor  varying 
its  electrical  tandon  in  oonlormity  to  the  dgnal 
to  be  transmitted,  and  thereby  coireqiondinf^ 
▼amng  the  tension  of  the  othac  cmdensing  tniface, 
and  a  ignal  recdTar  operatively  conneotM  to  sail 
other    oondeniing   sunace,   anbatantially   as   de- 


HICES'S    HOVEL    ZITHER. 


are  produced  by  etrlnga  atniek  and  Titffatad  by 
hammera,  instead  ol  roods  operated  by  aic-pressnio, 
is  sbowD  in  the  iUnstration,  in aeotion  and  inpar- 
speotira.  The  pUying  portion  is  ■rranged  simariy 
to  a  barmonica,  and  by  tbe  inhalation  and  exbala- 


llrl 


Seranl  -1*'""  Bra  made,  bat  the  piindpat  one  I  tion  ot  tlr  throngh  the  ail  tabes,  tha  hammers  an 
is  tollono^-  '  »"       f  ,^p^  to  rtrik.  the  attfag.  in  a  manner  dmUar 

"I  claim  asmydiaooreiT  means  for  aignalling  tottebammersol  arfuio.  JW mproTementhas 
between  atatians  aepsrated  from  each  other,  con-  beenpstentedby  Mr.EdwinP.Hioki,i>f  Mo^jrter, 
dsting  ol  an  dcTated  oondensing  surface  or  body  atl  Indian  Territory.     Tbe  rtringi  pass  otot  brtdgo- 
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pieoesof  the  Bounding -board,  and  haya  their  enda 
wound  about  the  usual  tuning-pins,  while  a  detach- 
able upriffht,  haying  at  its  upper  end  a  mouth- 
Sieoe  similar  to  that  of  a  harmonica,  is  secured  to 
le  base  of  the  frame,  a  felt  strip  being  interposed 
between  the  upright  and  the  base  to  form  an  air- 
lift joint. 

The  mouthpiece  has  key  or  air  openings  which 
extend  down  through  the  upright  and  communicate 
with  air-chambers  In  the  oase,  as  shown  by  the 
arrow  in  the  sectional  view,  these  chambers  com- 
municating with  air-evlinders,  one  for  each  pair  of 
keys  or  hanmiers.  These  keys  consist  of  levers 
arranged  alternately,  an  upper  set  being  fulcrumed 
upon  a  rod  supported  by  ena  blocks,  whue  the  lower 
levers  are  fulcrumed  at  their  rear  ends  in  a  trans- 
yorse  bar,  the  operating  rods,  connected  with  the 

Eset  of  leyen,  haying  at  their  upper  ends 
s  operating  in  the  cylmders,  while  the  lower 
are  connected  with  therear  ends  of  the  upper 
ones  Iry  Z -shaped  wires.  The  front  ends  of  bolh 
leyers  are  tipped  with  felt,  and  arranged  to  strike 
plungers  loosely  held  for  yertic&l  movement  in  a 
plunffer-block  fitting  in  a  out- out  portion  of  the 
sounding-board,  the  plungers  having  their  hammer 
heads  normally  about  a  sixteenth  of^  an  inch  below 
the  strings,  fiy  blowing  into  the  mouthpiece  the 
pistons  of  the  different  cylinders  are  depressed, 
thereby  operatin|S  one  senes  of  keys  to  throw  the 
plungers  up  agamst  the  strings,  the  elasticity  of  the 
strings  quickly  throwing  the  plungers  back  to  their 
nonnal  position,  whereby  the  strii^  are  allowed  to 
vibrate  after  being  struck.  By  drawing  in  the 
breath,  and  sucking  up  the  air  in  the  chambers,  the 
pistons  are  drawn  up,  raising  the  rear  ends  of  the 
upper  series  of  keys,  and  causing  the  adjaosnt 
•oonneoted  lower  levers  to  strike  the  plungers, 
throwing  them  in  a  similar  manner  up  against 
the  strings.  Hie  invention  provides  a  oombined 
harmonica  and  cither  or  harp-like  instrument  de- 
signed to  be  of  simple  construction,  and  compara- 
tively inexpensive.— iSMm^i/Sc  American, 
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AS  AVIOHATIO  SOBEW.* 


GIVEK  ten  thousand  screws  to  be  made  Just 
Uke  sample  shown  in  Fig.  1,  and  an  auto- 
matic screw  machine,  I  would  be  governed  by  the 
loUowtng  facts  and  methods.  The  cutting-off  tool 
is  first  to  be  considered,  because  its  thickness  must 
be  added  to  the  distance  the  rod  is  fed.  In  fact  the 
rod  must  be  fed  the  length  of  the  screw,  plus  the 
Qutting-ofl  tool,  plus  a  trifle  to  finish  the  end  G. 
^e  cutting-off  tool  in  this  case  may  practically  be 
<^in.  thick,  and  if  th&  feed  has  an  actual  throw  of 
2fin.  it  wiU  be  right.  This  tool  should  be  forged 
to  shape  and  turned.  After  it  is  tempered  it  should 
be  ground  true.  The  edge  angle  is  about  60°.  It 
is  made  ti^us  to  leave  the  *'  tit  "  on  the  rod.  This 
ii  the  best  cutting-off  tool  for  this  purpose  I  know 
how  to  make.  The  end  of  the  hub  A  is  *'  file-cut  " 
for  grip.  This  tool  is  held  to  a  shank  by  a  bolt, 
or  witmn  a  fork  Uke  the  shape  tool  hereafter  shown. 
If  held  to  a  shank,  the  screw  should  be  left-hand  in 
the  case  shown,  and  in  every  case  so  that  the  strain 
of  cutting  shall  tend  to  tighten  the  hold. 

Where  the  screw  is  as  stiff  as  this  one  it  is  prefer- 
able to  reduce  the  stock  by  a  tool  in  the  turret.  The 
one  shown  in  Fig.  3  is  a  good  one.  HoUow  millp 
are  not  satiafamorjr,  because  of  the  difficulty  of 
sharpening  them  inside.  The  scaling  cutter  G  will 
be  found  to  have  a  two-fold  value.  It  cuts  off  the 
rust  and  scale,  and  also  makes  the  rod  true,  so  that 
the  reducing  cutter  D  shall  have  an  even  depth  of 
out.  Much  rounder  and  more  concentric  results 
follow  this  arrangement  than  where  but  one  tool  is 
used. 

The  screw  is  formed  to  size  by  the  shape  tool. 
Fig.  4.  No  description  of  this  tool  is  necessary, 
except  the  fact  that  it  is  set  on  the  back  end  of  the 
slide,  and  cuts  downward— i.e.,  the  chips  fall 
directly  away  from  cutting  edge,  which  is  inverted. 
In  botn  this  tool  and  the  cutniag-off  tool  the  edges 
are  set  l(f  off  the  centre,  for  clearance.  This  rule 
will  work  better  than  the  empirical  fin.  rule  of  some 
shops.  This  kind  of  tool  may  oe  worn  and  sharpened 
on  an  emery  wheel  around  the  whole  circumference, 
until  it  is  all  consumed. 

It  will  interest  me  very  much  to  discover  who 
first  applied  the  circular  shape  tool  to  practical 
work.  I  first  saw  it  in  the  works  of  the  McKay 
Sewing  Machine  Association  in  Lawrence,  Mass.,  in 
1867.  It  was  an  old  appliance  with  them  at  that 
date.  Perhaps  some  person  may  know  who  made 
and  used  this  tool  first. 

After  the  shape  tool  has  done  its  work,  and  the 
blank  is  of  correct  size,  and  after  it  has  retreated  a 
distance  to  warrant,  the  die  must  be  in  progress, 
and  if  the  size  of  the  screw  is  important,  the  cams 
or  screw  that  control  the  turret  must  be  very 
carefully  adjusted,  and  must  feed  the  turret  pre- 
cisely as  fast  as  the  die  outs  the  thread.  Also  in  the 
reverse  the  die  must  be  assisted  off  as  carefully  as  it 
has  been  fed  on,  in  fact,  more  carefully,  if  possible. 
The  die  must  be  carried  both  ways.    It  must  not 

*  By  A.  D.  FaxTz,  in  Awuriean  Machinist. 
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depend  on  the  thread  it  has  made  for  proJi^resB ;  if  it 
does,  the  screw  will  be  taper,  or  uneven  m  size.  It 
will  be  seen  by  every  mechanic  that  in  backing  a 
die  off  a  screw,  if  the  screw  itself  be  the  motive 
power,  that  the  thread  will  be  shaved  on  the 
driving  side.  E^en  the  friction  in  the  die  iclutch 
makes  a  difference.  And  when  the  die  is  partly  off. 
if  there  be  not  a  perfect  support,  and  a  careful 
taking  away  of  the  die,  the  end  threads  will  be 
under-size.  But  when  everything  is  in  dead  line, 
and  the  progress  is  equal  to  the  pitch  of  the  screw 
in  both  oirections,  work  can  be  practically  made  to 
'OOlin.  limits,  in  sizes  below  }in. 

Make  blanks  are  trifle  small.  A  new  sharp  die 
will  not  draw  a  thread  up  much,  but  as  it  gets  dull 
this  tendency  increases.  In  some  cases  this  will 
amount  to  10  per  cent,  of  the  pitch.  When  a  die  is 
crowded  with  too  big  a  blank,  the  screw  will  be 
twiited  and  change  the  pitch,  or  the  die  will  be 
retarded,  with  the  same  result.  A  second  "  sizing 
die"  is  of  doubtful  economy.  It  is  better  to  cut 
the  screw  right  at  first. 

Afterthe  screw  in  Fig.  1  is  threaded,  it  must  be 
knurled  on  D,  and  then  it  is  cut  off.  While  being 
knurled,  the  cross-slide  C  is  travelling  over,  taking 
the  shape  tool  A^  Fig.  5,  further  away  from  the 
work,  and  faringmg  the  cutting-off  tool  B  into 
position  to  do  its  operation. 

This  method  of  knurling  is  patented  to  Messrs. 
Miller  and  McDougal.  It  is  shown  here  without 
their  knowledge,  and  only  because  it  iQustrated  a 
saving,  in  that  it  operates  by  using  an  idle  motion. 
I  know  also  this  method  does  good  work. 


There  ii  no  attempt  here  made  to  identity  the* 
suggestions  with  any  screw  machine  known.  Bst 
the  endeavour  is  made  to  give  good  praotioe,  ttili 
as  far  as  possible,  is  applicable  to  all  autoiBslk 
screw  machmes  of  whatever  make. 

The  screw  in  Fig.  1,  it  will  be  seen,  is  not  yit 
finished.  The  hole  B  and  the  counter-sink  Ew 
neither  of  them  made.  Now  the  hole  A  ii  ■ 
clearance,  and  is  not  particular,  except  that  it  te 
larger  than  the  hole  B,  and  yet  not  hw  enongb  to 
weaken  the  screw  outside  it.  But,  on  ue  contrsiT, 
the  hole  6  is  very  particular  in  size,  and  it  molt  oi 
concentric  to  the  screw  thread.  Therefore,  it  wooU 
have  been  unsafe  to  drill  it  from  the  bottom  of  tks 
hole  A.  The  recess  £  cannot  well  be  made  untfl 
the  piece  \m  cut  off.  The  most  reliable  way  to  niki 
a  good  and  concentric  hole,  as  B,  in  this  screw,  is  to 
carefully  make  a  concentric  screw  chuck  in  ft* 
spindle  of  turret  latiie,  and  screw  these  pieces  in  19 
hand.  When  they  run  true  with  the  head  out- 
ward, it  is  a  very  practical  operation  to  drill  sol 
ream  the  hole  B  true,  and  to  cut  the  reoess  E. 


GOOD  WOBKi  AND  QOOD  WATS  01 

DOING  IT/ 

WHEN  I  tell  of  a  way  of  doing  work,  I  hopsi 
shall  not  be  understood  to  say  tht  wof  to  do 
it,  for  this  is  not  what  I  mean,  but  instead,  to  tsB 
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of  ways  that  may  be  useful  to  many  at  some  time, 
to  fit  a  certain  set  of  oonditionB.  tn  thii  I  try  to 
tbow  a  good  wajr  to  bore  two  or  more  holes  m  a 
disc,  equally  distant  from  a  central  hole,  and 
equally  spaced.  Of  course  the  accuracy  of  most 
any  method  depends  much  upon  the  skill  of  the 
person  who  does  the  work,  when  we  ha^e  skilful 
wodonanahip.  and  good  methods,  we  then  are  about 
sure  of  good  results. 

In  Figs.  1  and  2 1  show  the  disc  A  mounted  upon 
a  lathe  face-plate  for  the  purpose  of  boring  the 
holfli  BB  equally  distant  from  the  central  hole  G, 
tad  oolxeoUy  opposite  each  other.  Now  what 
would  we  call  eorreetlu  oppoaits  ?  li  .1  knew  this 
disc  was  only  for  a  washer  or  strap,  for  three  bolts 
to  fetch  up  upon,  for  strengthenmg  a  brick  wall ; 
■ad  what  I  would  call  correctly  opposite,  when  I 
kntw  the  diso  was  wanted  for  a  purpose  where 
aoooraoy  is  required,  would  be  two  difoent  kinds 
of  oppoeites  altogether.  If  I  had  a  strap  to  make 
with  three  holes  for  the  brick  wall,  I  would  con- 
sider a  good  way  would  be  to  take  a  common 
wooden  rule  and  a  piece  of  chalk,  a  biff  centre 
punch  and  hammer  f  oi;  fine  tools,  and  a  dnll  press 
for  the  machine  tool.  I  would  consider,  if  i  got 
&e  holes  laid  out  within  ^In.  or  more  of  what  the 
drawing  called  for,  and  then  if  I  drilled  within 
^(in.or  more  of  where  it  was  laid,  that  it  was 
aooorate  for  the  purpose.  We  will  suppose  that  the 
disc  A  is  for  a  jig  for  reaming  sindlar  discs  which 
are  intended  to  interchange  over  three  studs,  which 
otosdy  fill  the  holes,  and  that  these  studs  are  now 
located  to  the  dimensions  given  me  to  work  from. 

Now  this  job  is  entirely  different  from  the  '*  brick 
wall  strap,"  although  the  drawing  may  look  just  the 
iKDke,  which  is  a  point  that  some  so  -  called 
miwhaniftal  engineers  would  do  well  to  bestow  a 
few  moments'  thought  upon  sometimes.  Of  course, 
theie  is  x^re  than  one  way  to  do  this ;  but  I  shall 
trouble  Tou  with  only  one  this  time.  I  bore  the 
osatral  hole,  and  turn  the  disc  on  an  arbor  in  the 
uoal  way,  squaring  it  true  on  the  back  side  D.  I 
bolt  the  hub  £  (which  closely  fits  the  central  hole) 
to  the  face-plate  as  shown,  setting  it  the  right 
distanoe  from  the  centre  by  making  it  run  out  of 
tme  twice  the  amount  it  is  wanted  w  be  off  centre. 

I  draw  two  lines  on  face  of  disc,  as  shown  at  F  F. 
Tbe  accuracy  of  the  spacing  depends  upon  these 
^  being  right,  so  if  it  is  convenient  to  locate 
wsss  lines  from  a  good  index  plate  it  might  save 
tine.  For  some  jobs  it  would  be  near  enough  to 
i&dsx  from  the  large  gear  on  lathe  spindle ;  if  no 
noh  way  is  available,  we  are  obliged  to  adopt  a 
fesad  method.    In  Fig.  3  is  shown  a  way. 

Suppose  the  central  hole  is  2in.  in  diameter';  I 
us  an  arbor  or  plug  to  fit,  and  a  straight-edge  to 
mend  across  dliBC,  and  in  contact  wiui  plug,  as 
Howa.  I  then  take  another  straight  edge  or 
PUiUel  with  sharp  comers,  lin.  wide,  to  extend  to 
Qsatre,  as  shown.  I  hold  the  straight-edge  firm 
MrosBdisc.anddnwa  line  outside  the  parallel  B, 
lad  then  change  the  parallel  to  the  other  side  of 
jUMf  as  shown  in  dotted  lines,  and  draw  another 
ans ;  these  two  lines  are  not  just  central,  for  these 
™** ,  ve,  of  course,  drawn  entirely  outside  the 
puallel.  I  then  change  the  straight-edge  to  the 
Otter  side  of  plug,  and  srt  it  so  that  the  parallel, 
*^?^  as  be&re,  will  just  hide  the  two  lines 
>B*^  first,  then  draw  two  more  lines  in  the  same 
!!j[1  ^  ipaces  between  these  lines  are  the  correct 
i  wraeUnes,  I  now  put  the  disc  on  the  face-plate, 
»»  ttown  in  Fig.  1  and  bore  the  first  hole  most  any- 
J5J**J  ^0  beazing  E,  of  course,  insures  the 
lajtooe  from  the  centre  being  correct. 

T  c57.  "^'^B  *^«  fl^  J^oJo»  and  before  moving  it, 
JJWt  the  piece  H  to  the  faceplate,  as  shown,  and 
W  a  hae  upon  it  to  match  the  line  F  upon  the 
w*  I  can  then  turn  the  disc  around  on  its  i 
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of  spadng,  only  depending  upon  first  getting  the 
lines  in  the  right  places.  In  boring  a  large  diso 
where  the  holee  are  near  the  ceatre,  it  will  be  seen 
that  a  slight  error  in  making  or  setting  to  the 
lines  will  be  reduced  at  the  holes. 


SCIENTIFIC  SOCIETIES. 

♦  s» 

BOTAL  XllXOBOLOeiCAL  SOCDBTT. 

THE  annual  general  meeting  of  this  society  was 
held  on  Wednesday  evttiing»  Jan.  27th,  at 
the  Institution  of  Civil  Engineen,  26,  Great  George- 
street,  S.W.,  Dr.  W.  llarcet,  F.B.S.|  vice-president, 
in  the  chair. 

The  report  of  the  council  for  ihe  past  year 
showed  the  society  to  be  in  a  very  satisfactory 
position.  In  May  the  library  and  omces  were  re- 
moved to  more  commodious  premises  at  22,  Great 
George-street.  After  defraying  the  cost  of  fitting 
up  the  new  offices,  and  the  increased  rental,  tiiere 
still  remained  a  balance  in  hand  of  £224.  Thirtv- 
f our  new  Fellows  were  elected  during  the  year,  tne 
total  number  on  the  roll  of  the  society  now 
being  562. 

Owing  to  the  absence  of  the  president,  Mr. 
Baldwin  Latham,  M.InBt.C.E.,  through  an  attack 
of  infiuenza,  his  address  on  *^  Evaporation  and  Con- 
densation "  was  read  by  the  secretary. 

The  question  of  evaporation  is  as  of  great  import- 
ance aa  the  study  of  tne  precipitation  of  water  on 
the  face  of  the  earth,  as  the  avulable  water  supplies 
of  the  country  entirely  depend  upon  the  differences 
between  these  two  sets  of  observations.  The  earth 
receives  moisture  by  means  of  rain,  dew,  hoar-frost, 
and  by  direct  condensation.  It  loses  its  moisture 
very  rapidly  bv  evaporation.  Although  evaporation 
mamly  depends  upon  the  difference  between  the 
tensional  rorce  of  vapour  due  to  the  temperature  of 
the  evaporating  surface  and  the  tensioi^  force  of 
the  vapour  already  in  the  atmosphere,  yet  it  is 
lari^ely  infiuenced  bv  the  movement  of  the  air  and 
by  its  dnrnesB,  or  the  difference  between  the  dew- 
point  ana  the  actual  air  temperature.  Evaporation 
goes  on  at  night  so  long  as  the  water  surface  is 
warmer  than  the  dew-point.  "With  sea  water  the 
evaporation  v^  about  4|  per  cent,  less  than  with  rain 
water,  while  with  water  saturated  with  common 
salt  the  evaporation  is  16  per  cent,  less  than  with  rain 
water. 

In  his  experiments  Mr.  Latham  used  an  evaporat- 
ing gau^  made  of  copper,  1ft.  in  diameter,  and 
containmg  1ft.  in  deptb  of  water,  which  was  floated 
by  means  of  a  hollow  copper  ring  placed  6in.  dis- 
tant from  the  body  of  the  evaporator,  and  attached 
to  it  by  four  radial  arms.  This  form  of  evaporator 
was  found  extremely  convenient  in  carrying  on  all 
evaporation  experiments.    It  was  floated  in  a  tank 


4ft.  in  diameter,  containing  30in.  depth  of  water. 
During  the  period  of  13  years^from  January,  1879, 
to  December,  1891 — this  evaporator  has  never  once 
been  out  of  order  or  been  interfered  with  in  the 
slijghtest  degree  by  frost.  Experiments  were  made 
with  some  msk.  evaporators  as  to  the  effect  of  colour 
on  the  amount  of  evaporation,  one  being  painted 
white,  another  black,  and  the  results  given  by  these 
gauges  were  compared  with  a  copper  gauge  exposed 
under  similar  conditions.  This  comparison  was  the 
means  of  showing  that  the  greatest  errors  in 
evaporating-gauges  arise  from  the  capillarity  of  the 
water  rising  on  the  sides  of  the  gauge,  and  thus 
inordinately  increasing  the  amount  of  evaporation. 
Consequently,  a  small  gauge  having  a  larger  amount 
in  proportion  of  side  area  than  aluger  gauge,  gives 
a  very  much  greater  amount  of  evaporation.  Tbe 
results  from  the  floating  evaporator,  1ft.  in  dia- 
meter, show  that  the  average  amount  of  water 
evaporated  annually  duriog  1879-91  was  19'948in. 
It  WB8  foQnd,  howerer,  that  as  a  rule  during  the 


period  from  October  to  March  there  were  certain 
occasions  when  condensation  was  measured.  The 
amount  of  these  condensations  in  13  yean  averaged 
*308in.  per  annum.  The  6in.  evaporating  gauge 
freely  exposed  to  atmospheric  influences  gave  during 
the  same  period  (1879*91)  an  average  annual  depth 
of  evaporation  equal  to  38'186in.  Theaverageannual 
evaporation  during  the  three  ^ears,  1879-81,  ftomttie 
6in.  copper  ^use  stuiding  m  water  was  27'9(Mn«, 
from  one  pamted  black  22'97in.,  and  from  another 
painted  white  21*74in.,  whilst  a  gauge  of  the  same 
dimensions  freely  exposed  in  the  atmosphere  gave, 
in  the. same  penod,  36  96in.,  and  the  Ift.  floating 
evaporator  19*40in.  The  6io.  copper  gauge  gave  a 
larger  amount  of  evaporation  than  the  gauge  painted 
black. 

Mr.  Latham  next  described  some  percolation 
experiments  which  were  carried  out  W  Mr.  G. 
Gweaves,  at  Old  Ford ;  by  Messrs.  Dickuison  and 
Evans,  at  Hemel  Hempstead ;  and  bv  Sir  J.  B. 
Lawes  and  Dr.  Gilbert,  at  Bothamsted.  He  then 
detailed  the  results  of  his  own  experiments,  and 
also  the  gangings  of  the  undergrouna  waters  in  the 
drainage  areas  of  the  rivers  Wandle  and  Graveney. 
He  further  stated  that  in  the  course  of  his  observa- 
tions on  the  flow  of  tmdeiground  water,  he  had 
observed  that  at  certain  particular  seasons  of  the 
year  it  was  possible  to  indicate  the  direction  and 
volume  of  the  flow  of  underground  streams^  even 
when  they  were  at  a  considerable  depth,  owmg  to 
the  formation  of  peculiar  lines  of  fog. 

Dr.  C.  Theodore  Williams  was  elected  president 
for  the  ensuing  year. 


BEITISH     ASTBONOHICAL 
ASSOCIATION. 

THE  third  ordinary  meeting  of  the  eeoond  sesston 
was  held  at  Barnard's  Inn  on  Wednesday, 
the  27th  January,  Captain  NoUe.  the  president,  m 
the  chair.  The  minutes  of  the  last  meeting  were 
read  and  confirmed.  Seventeen  new  memben  were 
elected,  and  a  list  of  fourteen  candidates  for  member- 
ship was  read. 

Among  the  presents  received  during  the  month 
were  a  number  of  comparison  spectra  of  the  sun 
and  various  metals,  j^otognphea  by  Mr.  MoClean> 
and  the  flrst  number  of  the  new  American  publica- 
tion, entitled  Aiiftmom^f  and  Astro 'Fhyaiea, 

The  President,  refemng  to  the  former,  said  that 
they  were  indebted  to  Mr.  McClean  for  some  of  the 
most  perfect  spectro-photographs  ever  seen.  He 
also  stated  that  Astronomy  and  Astro'Pht/sict 
was  the  old  Sidereal  Messenger  brought  out 
again  under  a  new  name,  and  that  the  astro- 
dhysical  part  was  under  the  direction  of  Prof. 
G.  E.  Hale,  of  the  Kenwood  Astro  Physical 
Observatory,  Chicago,  a  spectroeoopist  of  great 
promise.  Concerning  the  work  itself,  he  had  only 
to  say  that  there  was  nothing  like  it  published  itt 
Eoglish. 

Mr.  Maunder  said  he  had  pleasure  in  confirm- 
ing the  President's  remarks  as  to  the  extreme 
beauty  and  high  soientifio  value  of  Mr.  MoClean's 
photographs.  He  also  said  that  Prof.  Hale  in- 
tended to  give  acoountSj  in  the  new  publication,  not 
only  of  the  spectroscopic  observations  carried  on  in 
America,  but  throughout  the  world,  and  that  on 
that  account  it  would  be  of  extreme  use  to  those 
engaged  in  that  particular  class  of  work. 

Sir  Howard  Grubb  then  showed  a  4in.  equatoreal 
fitted  with  some  new  appliances  designed  by  him- 
self.   He  pointed  out  that  labour-saving  contri- 
vances for  telescopes  of  small  apertures  were  few 
in  number  oompared  with  those  for  large  ones, 
since    the    cost    of    adapting    them    was    pro- 
portionally greater.     Several  yean  ago  the  idea 
struck  him  that  it  would  be  a  great  advantage  to 
have  the  reading-circles  of  small  equatoreals  placed 
around  the  eyepiece,  so  that  the  observer  mi^ht  be 
able  to  consult  them   at  any  moment  without 
leaving  his  chair.    This  he  had  now  carried  into 
practice  by  pladn^  a  declination  circle  round  tiie 
eyepiece,  and  gearmg  it  by  means  of  a  hollow  shaft 
havmg  a  smalltoothed  wheel  at  either  end  to  a  fixed 
wheel  upon  the  declination  axis.    By  this  arrange- 
ment the  teeth  which  engaged  with  the  declination 
circle  were  kept  always  in  the  same  phase  as  those 
engaging  with  the  dead  wheel ;  aad  also,  instead  of 
having  a  reading  error  equal  to  the  sum  of  the 
erron  which  woud  be  due  to  the  irregularities  of 
rolling  between  the  two  sets  of  wheels,  he  had  one 
equal  to  their  difference,  and  this  was  very  small- 
only  about  2^  when  the  telescope  was  turned  through 
a  right  angle  and  back  again.    The  motion  in  Right 
Ascension  was  obtained  in  a  similar  way  by  means 
of  a  steel  rod  running  through  the  hollow  declina- 
tion shaft.    Around  the  ^  eyepiece  there  was  a  disc 
of  white  metal,  divided,  near  its  outer  edge,  into 
degrees  of  declination,  and,  nearer  the  centre,  into 
hours  and  minutes  of  B.  A. ;  this  was  turned  round 
past  two  fixed  pointers  by  the  declination  shaft. 
Upon  Uiis,  and  rotating  with  it,  when  the  telescope 
was  moved  ralely  in  declination,  was  another  disc ; 
tikis  was  also  turned  independently  by  a  wheel  upon 
the  Right   Ascension  shaft,  and  served  to  oanr 
the-  pointers  by  means  of    which  it  was  read. 
There    were     one    or    two    merely    oonstroo- 
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tional  delecte  in  the  initroment  before  them, 
which  WM  made  more  ea  *  model  than  for  aotnai 
nae.  It  did  not  very  readil]r  Mlmit  of  taking  to 
vieoea  for  the  porpoae  of  padon^,  and  the  ateel  rod 
for  moving  the  teleaoope  in  nght  aaowiaJnn  waa 
made  of  T«r^  amall  diameter  in  order  to  work  iniide 
the  deoIinAtion  ahaft,  and  in  oonaeqiienoe  wu  not 
strong  enough  to  altogether  reiist  tonion.  In  oon- 
■equenoe  of  this  a  aUgnt  error  waa  introdnoed  into 
the  readinga,  Thia,  howerer,  wab  eaaily  remediable. 
It  waa  alao  found  that  when  a  penon,  who  was  not 
aoenitomed  to  the  instrument,  tmaed  either  rod, 
being  nnoertain  whidh  way  the  teleaoope  wonld 
oommenoe  to  moTe,  his  hand  inTohmtarify  resisted 
the  motion,  and  thus  sometimes  occasionea  the  loss 
of  a  tooth.  With  praotioe  this  difficulty  is  soon 
OTeroome.  On  the  same  telescope  was  fitted  a 
rotating  carrier  to  hold  several  eyepieces,  in  order 
that  the  power  oould  be  instantaneously  changed 
without  naving  to  pull  one  out  and  replace  it  by 
another. 

Mr.  J.  Everahed,  jnn.,  then  read  a  paper  upon 
''The  Distribution  of  the  Solar  Prominenoea  of 
1891.*'  In  working  out  the  diatribution  of  the 
prominences  in  latitude  in  1890,  Hr.  Evershed  found 
that  there  was  a  decided  maiimnm  of  aetivifgr  be- 
tween the  parallels  of  40'  and  50*  on  both  siaes  of 
the  equator,  and  other  secondary  maxiina  and 
minima  in  lower  latitudes*  He  had  at  the  time 
thought  these  lesser  irregularities  were  due  to  insuf- 
ficient observation ;  but  further  scrutiny  had  tended 
rather  to  accentuate  them.  In  1891  he  found  that 
the  n&ain  features  of  the  1890  curve  were  still  main- 
tained. In  both  years  there  were  shown  two 
principal  mayima  in  the  northern  hemisphere,  sepa- 
rated by  a  very  pronounced  minimum,  whilst  south 
of  the  equator  there  were  three  points  of  maximum. 
The  principal  point  of  difference  was  that  whereaa 
in  1890  the  aouth  was  the  more  aotivi  aone,  in  1891 
the  north  took  the  lead.  The  high  latitude  promi- 
nences had  gradually  advanced  polewards,  while 
the  northern  maximum  had  receded  slightly  to- 
wards the  equator,  and  hence  the  int^mediate 
minimum  had  been  considerably  widened.  Within 
25'^  of  the  pole  no  true  prominences  had  been 
observed.  Metallic  and  eruptive  prominences  had 
been  rarely  seen,  and  only  in  the  spot  zones.  On 
May  31,  one  of  great  briiUsncv  had  been  observed  in 
N.  lat.  19^,  the  form  of  which  could  be  made  out  in 
the  sodium  and  magnesum  lines ;  a  new  line,  sus- 
pected to  be  the  line  6677  in  Angstrom's  scale,  had 
been  atrongly  reversed.  The  hydrogen  lines  showed 
bright  extensions  of  equal  length  on  either  side, 
reaching  in  the  case  of  Dj  lUmost  to  D,.  Others 
had  been  observed  on  June  21st,  August  Uth,  and 
Sept.  24th.  Laige  eruptive  prominences  had  been 
noticed,  all  norui  of  the  equator,  on  June  19th, 
July  9th,  and  Oct.  13th.  The  last  of  these  had  ap- 
peared like  the  dying  d^biia  of  a  ^reat  eruption, 
and  ita  highest  filaments  had  a  velocity  of  approach 
of  140  miles  a  second.  The  results  obtained  during 
the  past  tvro  years  with  regard  to  the  distribution 
of  prominences  in  latitude  did  not  seem  quite  in 
accordance  with  the  law  discovered  by  Prof.  Bicco. 

Mr.  Banyard  obeerved  that  the  ooronal  pro- 
tuberances became  most  developed  at  the  poles 
during  maximum  sunspot  periods.  Did  Mr. 
Eversned  think  there  waa  any  connection  between 
this  phenomenon  and  the  distribution  of  the  pro- 
minenoea in  latitude  ?  He  also  pointed  out  that  if 
there  were  a  resisting  medium,  tne  time  taken  by  a 
prominence  to  reach  its  full  heigbt  would  be  less, 
and  ita  velocity  at  any  part  of  its  path  neater  than 
il  it  were  moving  in  vacuo.  Could  Mr.  Evershed 
give  him  any  data  with  regard  to  this  velocity  ? 

Mr.  Maunder  called  attention  to  the  fact  that  the 
eunspot  activity  in  1891  waa  more  than  douUe 
that  of  1890 ;  but  that  although  the  number  of  the 
prominenoea  had  iucreaaed,  the  increase  was  not  at 
all  in  the  same  ratio. 

Miss  Gierke  asked  Mr.  Evershed  if  he  had  seen 
the  D,  line  broadened  at  the  same  time  aa  the  F. 

He  replied  that  he  had,  and  drew  the  form  pre- 
sented by  the  D.  line  in  the  prominence  of  ICay 
31st,  1891. 

Miss  Gierke  then  turned  to  Mr.  Maunder,  and 
asked  him  if  thia  were  not  an  unusual  occurrence. 

He  responded  that  as  far  aa  he  could  remember 
it  was  altogether  unprecedented. 

In  reply  to  Mr.  Banyard,  Mr.  Evershed  said  that 
he  had  only  observed  about  four  eruptive  piomin- 
encea  during  the  whole  year,  and  that  the  velocity 
of  approach  of  the  highest  filaments  of  the  promiu- 
ence  of  Mar  31  st  was  140  milea  per  second.  He 
could  ffive  Mr.  Banyard  no  data  by  which  to  deter 
mine  U^e  presence  or  absence  of  a  resiitinff  medium. 

The  President  then  announced  that  aa  Mr.  Green 
had  been  obliged  to  go  to  the  Biviera  on  business, 
the  Bev.  A.  Freeman  had  been  appointed  actiog 
director  of  the  Saturn  section  during  his  absence. 

The  Bev.  A.  Freeman  then  gave  the  meeting 
some  notes  upon  "Saturn's  Bmg  Shadow  and 
Grape  Bing  in  1892."  He  pointed  out  that  on 
March  12th  the  earth  and  the  sun  would  have  the 
same  elevation  above  the  plane  of  Saturn's  rings, 
and  that  meant  we  should  be  unable  to  see  any 
shadow  oast  by  the  rings  on  Saturn's  surface.  H!e 
also  remarked  that,  according  to  the  theory  started 
by  a  Swiss  astronomer,  the  rings  were  composed  of 


myriads  of  diminutive  satellites,  moving  in  inde- 
pendent circular  orbits  around  the  planet,  never 
coming  into  oollision,  and  possibly  each  ponessedof 
ita  own  separate  atmosphere.  If  thia  were  correct, 
the  small  dark  bodies  composing  the  crape  ring 
must  be  more  sparsely  distributed  than  those  in  the 
other  rings,  ana  hence  we  might  bo  able  to  see  the 
surface  of  the  planet  betsreen  them,  and  it  would 
probably  present  a  mottled  appearance.  On 
March  l6th  Saturn  would  be  in  oppoaition.  The 
maiimnm  difference  of  elevation  of  earth  and  aun 
would  be  on  June  9th,  and  ita  value  would  then  be 
T  64-3'.  He  had  heard  from  Mr.  A.  Stanley 
Williams  that  he  had  watched  the  transit  of  the 
shadow  of  Tethys  on  Jan.  10,  and  that  it  passed 
dlofleto  thering. 

With  regard  to  the  opaoity  of  the  crape  ring, 
Mr.  Banyard  suggested  that  we  should  have  a  & 
better  opportumty  of  testing  it  when  its  shadow 
was  thrown  upon  one  of  the  satellitea.  He 
believed  that  Prof.  Barnard  had  watched  this  phe- 
nomenon at  the  Lick  Observatory,  and  from  it 
drawn  the  conclusion  that  the  ring  gradually 
decreased  in  opaoity  towards  its  centre.  He  had 
also  been  able  to  see  the  surface  of  the  planet 
throng  the  ring,  and  it  appeared  a  little  darker 
than  when  viewed  direct,  and  with  the  inner  edge 
of  the  band  a  slightly  softer  tint. 

Mr.  Cottam  then  read  extracts  from  a  paper  on 
"  Beoent  Obeervationsof  Bright  Spots  on  Saturn," 
by  Mr.  A.  Stanley  WUUama.  Mr.  Williama  had 
made  a  laroe  number  of  observations  of  spots, 
several  of  which  wero  independently  confirmea  by 
Mr.  Freeman,  and  had  come  to  the  conclusion  that 
if  the  rotation  period  due  to  his  last  year's  obser- 
vations were  correct,  there  were  ten  distinct 
spots,  eight  of  which  had  already  been  observed  on 
mora  than  one  night.  An  extract  from  a  letter 
recently  written  by  14^.  Holden  waa  also  included 
in  tiie  paper.  The  writer  said  that  the  spots  would 
be  easily  seen  in  a  small,  but  perfect,  telescope, 
and  that  "  seeing  such  markings  u  entirely  a  matter 
of  detecting  faint  contrasts." 

Th4  Bev.  A.  Freeman  called  attention  to  the  fact 
that  tiie  bright  spots  on  Saturn's  broad  equatorial 
belt  were  not  confined  solely  to  the  northern 
portion,  tdthoush  most  frequently  seen  there :  they 
were  oooarionaUy  met  with  upon  the  southern  side. 

Mr.  Gottam  tben  read  a  paper  by  Mr.  Geo.  Galver 
on  "The Present  and  Paat  Newtonian  Telescope." 
With  regard  to  the  housing  of  telescopes,  Mr. 
Galver  was  of  opinion  that  an  observatory  might  be 
oonsiderebly  warmer  than  the  outer  air,  provided 
the  shutters  were  not  narrow.    Dewing  might  be 

frevented  by  suspending  a  small  night-hjght  8in.  or 
Oin.  below  the  mirror,  the  cell  of  which  should 
always  be  open  at  the  back.  Dewing^  oould  hardly 
take  place  in  wooden  tubes.  The  mirror  and  fiat 
should  always  be'kept  covered  when  not  in  use. 

A  paper  on  ''The  Taurid  Meteors,"  by  Mr. 
Henry  Oordsr  was  also  received,  and  would  appear 
in  the  Journal. 

The  President  announced  that  Mr.  Wealey  had 
kindly  undertaken  the  office  of  librarian,  so  that 
what  books  the  society  possessed  wonld  be  accessible 
to  memben  for  purposes  of  reference.  They  would 
be  kept  at  Burbngton  House. 

Whilst  the  ballot  was  proceeding,  Mr.  Maunder 

S.ve  an'  account  of  his  recent  visit  to  Liverpool, 
anohester,  and  Sonthport.  At  all  three  places  he 
was  cordially  wdcome4  by  the  membeors  of  the 
Anodation  resident  there.  He  found  that  the 
Liverpool  Society  had  cleared  off  their  debts,  and 
were  in  a  position  to  start  afresh.  They  re- 
solved to  call  a  council,  and  afterwards  a  general 
meeting,  to  decide  what  was  to  be  done  in  the  future 
— wheUier  the  old  society  should  be  revived,  or 
whether  they  should  join  the  Association  as  a  body 
or  individually.  In  Manchester  he  had  a  very 
enthusiastic  meeting  with  the  members  of  the 
Aaaociation,  who  were  of  the  opinion  that  there 
were  a  large  number  of  gentlemen  in  the  neighbour- 
hood possessing  telescopes  and  interested  in  astro- 
nomy, and  that,  in  all  probability,  a  strong  branch 
might  be  formed  there.'  A  provisional  committee 
waa  formed  and  a  secretarr  elected.  Altogether, 
Mr.  Maunder  considered  that  his  expedition  was 
quite  as  successful  as  he  could  have  hoped  ;  perhaps 
even  more  so.  He  then  proceeded  to  give  the  fint 
half  of  an  interestins  lecture  on  the  spectroscope, 
illustrated  bv  magnificent  lantern  slides,  conspicuous 
among  whion  were  some  by  Mr.  Higgs,  of  Liver- 
pool. 
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It  is  stated  that  Prof.  Bowland,  physicist  at  the 
John  Hopkins  Univenity,  has  just  fini&ed  grinding 
a  perfect  screw  to  be  fitted  into  an  improved  form 
of  his  dividing  engine.  With  the  machines  iqow  in 
use  he  is  aUe  to  vaw  50,000  lines  reg^arly  to  the 
inch.  With  this  new  machine  'he  will  be  able  to 
draw  a  million  lines  to  the  inch  with  regularity,  but 
the  limit  of  the  vision  in  the  microscope  is  about 
100,000  lines.  With  this  dividing  engine  he  rules 
gntings  on  speculum  mbtals.  It  takes  the  auto- 
matic madiine^whioh  is  of  marvellous  construction 
and  has  many  devices  to  compensate  errors—aix 
I  continuous  days  and  nights  to  make  one  grating  of 
I  the  sixe  needed  to  study  the  nature  of  the  sun. 


THE  position  of  Wolfs  comet  on  Feb.  11  wQl 
be  for  BerUn  midnight  E.A«  4h.  SSn.  4k; 
S.  Dec.  8^  1*6 ;  brightnesB  1*38  aa  oompazed  wbh 
unity  at  time  of  ledisoovery. 

A  new  nebala  has  been  found  in  BA. 
3h.  56m.  20s.,  Deo.  +  er  SC  (1890),  by  Jk 
Denying,  who  says  there  is  probabl  j  not  anote 
neb^  BO  oonspicnoiia  as  this  remaining  toki 
discovered  north  of  theBqoator.  The  newobiMi 
is  pretty  bright  and  large,  and  is  cnrioin^ 
situated  between  two  paire  of  teleeoopio  rtui 
lying  nearly  N.  (and  S.  The  star  D.ML,  +  AT, 
23o  (mag.  8|)  forms  one  of  the  oompo&eati  st 
the  K.  pair,  and  is  placed  four  minntes  of  m 
distant  from  the  nebnla.  The  Inttear  my 
readily  be  found  a  little  more  than  one  f oextk 
of  the  way  from  y  to  a  CamelopardL  The  nos 
observer  has  also  found  a  small,  pretty  hiifki 
nebuUin  B.A.  3h.  31m.  ISs.,  Deo.  -f  76*18'  (ISMji 
Neither  of  these  objects  is  in  the  new  Ottrntl 
Catalogue. 

At  a  recent  meeting  of  the  PaialejPhSs- 
Bophioal  Institution,  the    president  (Bev.  Dr. 
Henderson)  announced  that  Mr.  James  Costi 
was  prepaxed  to  add  a  number  of  inetmms&ti;. 
prinoipally  meteorologioal,  to  the  obaervatOTy, 
to  increase  the  endowment  by  £2,000  Cniakiof  :| 
£6,000  in  all),  and  to  extend  the  obeervatoiy 
property.   Some  of  the  instruments  had  arrived,, 
and  were  on  exhibition.    They  are  self-recvd-* 
ing  instruments  by  MM.  Richard  Frdcei,  M 
Paris,   and   include  barometer,  thermometsrj 
psyohrometer,  actinometer,  eTaporometer,  sad;! 
pluviometer.    One  of  Sir  W.  Thomaan^s  elae-f 
trometers  and  a    heliostat  for  use   with  As] 
spectroscope  are  to  be  added. 

The  Edinburgh  Evening  News  states  that  Pot 
Ck>peland,  writing  from  Uie  Edinburgh  Uopl 
Observatory,  says  that  a  recent  poet  brosght 
an  anonymous  postcard,  on  whioh  was  wxittes 
— "  Nova  in  Auriga.  In  MUky  Way,  about  tws 
degrees  south  of  Chi  Aurigse,  preceding  36 
Aurigfls.  Fifth  magnitude,  slighcly  brignfier 
than  Chi."  Prof.  Oopelaad  awaited  ths 
approach  of  evening  with  some  impatienc^ 
as  an  examination  of  star  charts  and  catsp 
logues  showed  no  object  of  any  size  near  the 
spot  indicated.  "  By  a  few  minutes  past  six," 
the  professor  continues,  **  an  opera-glaes  revealed 
the  presence  of  an  unknown  star  about  ^ 
magnitude,  or  just  visible  to  the  naked  eye  in 
the  place  indicated.  The  almanac  showed  that 
it  was  not  a  planet.  There  then  remained  only 
the  spectroscopic  test ;  slowly  the  somewhat 
ungainly  and  imperfect  appliances  at  Galtoa 
Hill  wero  brought  into  position,  and  at  last  ths 
Mny  prism  did  its  work.  The  spectrum  of  ths 
stranger  seems  closely  to  resemble  that  of  the 
new  Stan  of  1866  and  1S76— bright  hydrogen 
lines  in  the  red  and  blue,  bright  carbon  bandf 
in  the  green,  bright  sodium  perhaps  in  ths 
yellow.  This  much  can  be  seen  at  once  with 
imperfect  appliances." 

According  to  the  sunshine  report  for  the  pist 
ten  years,  the  Channel  Islands,  as  represented 
by  Jersey,  are  the  sunniest  spots  in  the  king- 
dom. The  average  amount  of  sunshine  there 
during  the  whole  year  is  39*9  per  oent.  of  the 
interval  the  sun  is  above  the  horizon.  The 
nearest  approach  to  this  is  35 '7  per  cent^at 
Falmouth,  then  follow  in  order  St.  Annei 
Head,  Milford  Haven,  34*7  ;  Geldeston,  near 
Beoclee,  34'5  ;  Southampton,  33*5  ;  and  South- 
bourne,  33  2. 

The  death  is  announced  at  Cambridge  of  Mr. 
Thomas  Roberts,  M.A.,  F.G.S.,  of  bt.  John's 
College,  assistant  to  the  Woodwardian  ProfesMr 
of  Geology  at  Cambridge.  Mr.  Roberts,  who 
was  only  35  years  of  age,  graduated  at  St 
John*s  College,  obtaining  a  first  class  in  ths 
Natural  Sciences  Tripos,  Part  I.,  in  Jnne,  IdW, 
and  also  obtained  a  first  class  in  the  second 
part  of  the  same  tripos  for  geology  in  June, 
1883.  He  was  awarded  the  Sedgwick  prize  in 
1886  for  a  geological  essay.  He  had  been  for 
some  years  assistant  to  Prof.  T.  McE.  Hughes, 
who,  in  his  annual  reports  to  the  senate,  has 
frequently  alluded  to  the  energy  and  ability 
Mr.  Roberts  displayed,  and  the  ?aluable  services 
he  has  rendered  to  the  students  attending  Prof. 
Hughes's  classes. 

By  the  death  of  Dr.  Alfred  Carpenter  we  loss 
a  diatinguisbed  sanitarian.  Bom  in  1825,  a 
native   of   Northamptonshire,   Dr.   Carpenter 
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itadied  medioiiie  fint  at  Northampton  Infinnazy 
ind  afterwards  at  St.  Thomas's  Hospital,  where, 
beaidfls  gaining  the  first  soholaiship  ever  giyen 
at  that  institution,  he  took  the  Treaanrer's 
Gold  Modal  at  the  end  of  his  ooorse.  He  held 
Tariona  poste  at  the  hospital,  and  having  taken 
his  M.R.C.S.  and  L.SA,  diplomas,  he  went  into 
praotioe  at  Croydon  in  1852.  There  he  oon- 
tinned  to  reside.  He  was  an  M.D.  of  London 
Uaiyersity,  and  became  a  member  of  the  Royal 
CoUege  of  PhTsioianB  in  1883.  In  1859  he 
heoame  a  member  of  the  Oroydon  Board  of 
Health,  and  he  was  Examiner  in  Pnblio  Health 
to  the  Unirersities  of  London  and  Oambridge. 
In  1881  he  was  appointed  to  serve  on  the  Royal 
Oommisflion  whioh  inquired  into  the  oondition 
of  the  London  hospitEds  for  smallpox  and 
fever  oases,  and  into  the  means  of  preventing 
tilia  spread  of  infection.  Among  his  many 
works  on  sanitary  snbjeots  are  "  Hints  on  House 
Drainage,"  *<The  First  Prinoiples  of  Sanitary 
Works,"  and  the  "  PhysiologiQal  and  Meohanioal 
Aspeo  of  Sewage  Irrigation."  He  was  elected 
president  of  the  council  of  the  British  Medical 
AsBdoiation  in  1879,  having  in  the  previous  year 
been  orator  of  the  Medical  Society  of  London. 

Mr.  CroUett  Homeraham,  a  civil  engineer, 
well  known  to  geologists  in  connection  with 
the  deep  boring  at  Richmond,  died  the  other 
day  at  the  early  age  of  thirty-six. 

By  the  death  of  M.Pierre  Joigneaux, Prance 
loses  one  of  her  most  distinguished  agricul- 
tuxiita.  The  deceased,  who  was  seventy-seven 
ysarst  of  age,  was  a  staunch  Republican  and  a 
Senator ;  but  will  be  best  remembered  by  his 
writings  on  agriculture,  which  are  of  a  very 
valuable  oharaoter. 

At  the  oonnoil  meeting  of  the  Royal  Society 
on  Jan.  21,  no  fewer  than  ten  deaths  were 
announced,  seven  of  the  deceased  having  been 
Fellows  of  the  Royal  Society,  and  three  foreign 
nembeis.  The  average  number  of  deaths  for 
the  whole  year  is  16,  and  such  a  list  for  a  single 
month  is  quito 'extraordinary. 

The  Bakerian  lecture  before  the  Royal 
Bodetj  will  ba  delivered  on  March  17  by  Prof. 
James  Thomsos.  The  Croonian  lecture  will  iSe 
dslivered  by  Prof.  Angelo  Mosso,  Turin,  on 
March  24,  the  subject  being  the  temperature  of 
the  brain. 

The  first  volume  of  the  third  series  of  the 
Boyal  Society's  catalogue  of  Scientific  Papers 
bas  appeared*  The  series  will  consist  of  three 
Tolumea  containing  the  titles  of  papers  pub- 
lixhed  or  read  during  1874-83. 

In  the  course  of  a  lecture  at  the  Royal  In- 
stitution on  '*The  Brain,  and  the  Structure 
snd  Functions  of  the  Nervous  System,"  Prof. 
Victor  Horsley,  F.R.S.,  said   that   the   same 
principal  divisions  of  the  organ  in  more  or  less 
radimentary  forms   are   found    to    exist    in 
animals  of   comparatively  inferior  organisa- 
tion.   In  the  brain  of  the  akate,  for  example, 
it  was  shown  by    a  very  distinct  picture  on 
the  acceen  that  the  same  divisions  might  be 
tnoed  in  what  might  be  called  the  develop- 
mental order  as  existed  in  that  of  the  highest 
iDimals.    There  were  the  fore-brain,  the  mid- 
hrain,  the   hind-brain,  and  the  medulla  ob- 
longata.   Similar  results  were  obtained  from 
ihe  picture  of  a  frog's  brain,  and  a  brain  in  an 
•mbryonic  state.  The  grey  matter  of  the  brain, 
which  formed  the  nerve  centres,   were  most 
dereloped  in  animals  of  the  highest  type,  and 
m  tile  human  organ  the  whole  surface  of  the 
hrain  was  one  convoluted   grey  mass.    One 
hemisphere  of  a  chimpanzee's  brain  was  shown 
to  poweas  a  highly  complicated  structure.   The 
lecturer  explained   the    two   cerebral   hemi- 
Bpherea  and  the  cerebellum,  and  showed  how 
the  medulla  oblongata  formed  a  sort  of  bridge 
oonneoting  the  two  divisions  of  the  cerebellum, 
in  the  case  of  a  frog  he  pointed  out  the  pineal 
.   gjand,  whioh  Descartes  thought  to  be  the  seat 
01  the  Boul,  but  which  was  now  known  to  be 
jn  uiTirtebrate  eye.     He  also  exphkined  the 
ninctiona  of   certain   small   masses   of  grey 
wter,  whioh  are  two— viz.,  sight  and  equili- 
wation.    The  optic  nerve  was  situated  close  to 
Jjo  crura,  and  equilibration  was  subeerved  by 
wo  cerebellum. 

At  a  meeting  of  the  Edinburgh  Field 
Tn^?^'  "»^  Microscopical  Society,  Mr. 
^m  Speedy  hqmI  a  paper  on  the  mice  plague. 
Md  exhibited  a  Uving  specimen  of  the  field 
^4rpifl)te  affreMtis-^,  vhich,  he  said,  was  the 
**Wttlar  pest  to   farmers  at  present.    This 


creature,  Mr.  Speedy  observed,  was  one  of  the 
most  productive  of  its  kind,  and  frequently  be- 
came a  most  pernicions  enemy  to  the  agri- 
culturist. Like  that  terrible  scourge  of  the 
East,  the  locust,  whole  mountain  sides  and 
pastoral  glens  were  sometimes  oovered  by  count- 
less numbers  of  these  tiny  animals.  Not  feeling 
able  to  agree  with  certain  of  the  theories  lately 
advanced  as  to  the  cause  of  the  mice  plague, 
he  intimated  that  he  had  been  at  the  pains  to 
ascertain  the  exact  state  of  matters'in  some  of 
the  districts  in  the  south  of  Scotland  most 
affected.  It  had  repeatedly  been  confidently 
affirmed  of  late  that  the  destruction  bt  hawks 
and  owls  was  the  cause  of  the  great  increase  of 
voles.  In  a  recent  sporting  tour  in  the  fields 
of  Norway  he  witnessed  an  example  oz  the 
hordes  of  lemmings,  allied  to  the  vole,  which 
periodicallv  visit  tliat  country,  where  owls, 
hawks,  and  other  birds  of  prey  breed,  he  said, 
without  restraint.  In  the  same  way  in  the  in- 
fected districts  in  Selkirkshire  voles  were  at 
present  found  in  great  numbers,  and  yet  in 
many  parts  of  that  district  owls  hsd  never  been 
disturbed,  and  kestrels  had  not  been  killed  for 
many  years,  the  Duke  of  Buccleuoh  and  his 
predecessor  prohibiting  their  destruction.  In 
high  districts  where  the  vermin  was  not  killed 
down  by  keepers,  voles  were  found  to  swarm ; 
while  on  the  low  ground,  where  vermin  was 
destroyed,  few  comparatively  were  to  be  seen. 

In  consequence  of  the  illness  of  Prof.  W.  C. 
Unwin,  F.R.S.,  the  Howard  lectures  on  "  The 
Development  and  Transmission  of  Power  from 
Central  l^tations,'*  which  he  was  announced  to 
deliver  on  February  5  and  five  following  Friday 
evenings,  has  been  postponed. 

The  Royal  Society  of  New  South  Wales  offers 
its  Medal  and  £25  for  the  best  communication 
(provided  it  be  of  sufficient  merit)  containing 
the  results  of  original  research  or  Observation 
upon    each    of    the    following    subjects : — 
Series XI. — To  be  sent  in  not  later  than  1st  May, 
1892  :   37.  On  the  Iron  Ore  Deposits  of  New 
South  Wales.    38.  On  the  Effect  which  Settle- 
ment in   Australia   has   produced   upon  In- 
digenous Vegetation ;  eepeciall v  the  depasturing 
of  sheep  and  cattle.    39.  On  we  Goals  and  Coal 
Measures  of  Australasia.    Series  XII. — To  be 
sent  in  not  later  than  1st  May,  1893  :  40.  Upon 
the  >Weapons,  Utensils,  and  Manufactures  of 
the   Aborigines   of   Australia  and  Tasmania* 
41.  On  the  Effect  of  the  Australian  Climate 
upon  the  Physical  Development  of  the  Ans- 
tralian-bom  Population.    42.  On  the  Injuries 
occasioned  by   Insect  Pests  upon  Introduced 
Trees.    Series  XIII. — ^To  be  sent  in  not  later 
than   1st  May,  1894 :  43.  On  the  Timbers  of 
New  South  Wales,  with  special  reference  to 
their  fitness  for  use  in  construction,  manufac- 
tures, and  other  similar  purposes.    44«  On  the 
Raiseid  Sea-Beaches  and  Kitchen  Middens  on 
the  Coast  of  New  South  Wales.    45.  On  the 
Aboriginal  Rock  Carvings  and  Paintings  in  New 
South  Wales.    The  competition  la  in  no  way 
oonfined  to  members  of  the  Society,  nor  to 
reeidenta  in  Australia,  but  is  open  to  all  without 
any   restriction   whatever,   excepting    that  a 
prize  will  not  be  awarded  to  a  member  of  the 
council  for  the  time  being ;   neither  will  an 
award  be  made  for  a  mere  compilation,  however 
meritorious  in  its  way.    The  communication, 
to  be  successful,  must  be  either  wholly  or  in 
part   the  result   of  original   observation .  or 
research  on  the  part  of  the  contributor.    Com- 
petitors are  requested  to  write  upon  foolscap 
paper— on  one  aide  only.    A  motto  must  be 
used  instead  of  the  writer's  name,  and  each 
paper  must    be    accompanied    by   a    sealed 
envelope  bearing  the  motto  outside,  and  con- 
taining the  writer's  name  and  address  inside. 
All  communications  to   be   addressed  to  the 
honorary  aeoretaries,  F.   B.  Kyngdon,   W.  H. 
Warren,  the   Society's   House,   5,  Elizabeth - 
street,  Sydney. 

Prof.  Boyd  Dawkins  recently  delivered  a 
lecture  before  the  Manchester  Geological 
Society  on  the  discovery  of  coal  at  Dover,  in 
which  he  said  that,  looking  at  the  total  thick- 
ness of  those  measures,  namely  762ft,  as  far 
as  they  had  been  proved,  between  the  lowest 
coals  and  the  surfaoe  of  the  coal  measure' 
rocks,  he  thought  that  that  was  a  very  fair 
allowance  of  coal  seams.  They  would  of  course 
like  to  know  the  direction  taken  by  those 
seams.  As  yet  no  steps  had  been  taken  to  find 
that  out,  for  the  good  reason  thoit  they  hoped 
in  a  comparatively  short  time  to  sink  an  actual 


shaft.  There  was  every  probability  that  the 
measures  were  continued  eastward  in  the 
direction  of  Calais ;  their  westward  direction 
was  a  matter  which  of  course  required  to  be 
proved.  As  to  whether  in  that  south-eiftBtem 
ooal-field — the  existence  of  whioh  had  been 
proved  up  to  the  hilt — ^the  coal  oocurred  at 
workable  depths,  they  had  the  fact  that  in 
Lancashire  several  mines  were  worked  at  con- 
siderably greater  depths — the  Ashton  Moss  Pit, 
for  instance,  at  3,093  ft.,  and  the  Pendleton 
CoUery  at  depths  from  2,550ft.  to  3,000ft.  below 
the  surface.  When,  therefore,  they  found  coal 
seams  at  comparatively  shallow  depths — under 
1,900ft.— they  had  not  got  a':  all  to  the  limit  of 
workable  depth  ;  and  it  seemed  to  him,  in  all 
human  probability,  that  the  further  down  they 
went  the  more  coal  they  would  find,  just  as  was 
the  case  with  the  Belgian  measures.- 

The  Bulletin  of  the  United  States  Fish  Com- 
mission for  1888  contains  a  great  deal  of  valu- 
able information,  espe::ially  in  connection  with 
Alaska  and  the  habits  of  the  natives.  Amongst 
other  papers,  it  contains  a  treatise  on  the  most 
recent  methods  of  hatching  the  eggs  of  fish. 

What  is  faid  to  be  the  largest  lathe  in  the 
world  is  being  constructed  by  W.  Sellers  and 
Co.  for  the  Naval  6un-ahopa  at  Washington, 
U.S.A.  It  will  weigh  500,0001b.,  and  will  be 
133ft.  in  length.  Its  greatest  height  will  bo 
12ft.,  its  greatest  width  10ft.  Gin.,  and  its  borinff 
capacity  16in.  The  largest  guns  that  the  navu 
shops  can  now  oonstruct  Are  of  lOin.  bore,  and 
these  are  also  the  largest  employed  in  the 
service.  When  the  new  lathe  is  completed, 
however,  the  navy  will  be  equipped  with  16in,- 
bore  guns,  more  than  one-thircLas  big  againas 
the  guns  now  in  use. 

At  a  recent  meeting  of  the  French  Academic 
des  Sciences,  the  Prince  of  Monaco  read  a  paper 
on  a  new  thermometer  of  M.  Chabaud  for  use 
in  the  deep  sea.  It  overcomes  the  drawback  to 
the  older  forms  of  giving  incorrect  results  when 
they  have  to  pass  through  colder  layers  above 
the  depth  to  which  they  were  lowered.  Four 
of  these  new  reversion  thermometers  were  tried 
by  the  Prince  and  Prof.  Thouletin  the  Channel, 
and  were  found  to  give  very  good  results. 

The  Royal  Commission  for  the  Chicago 
Exhibition  are  endeavouring  to  form  a  typical 
ooUection,  illustrating  British  metallurgy.  Dr. 
B.  J.  Ball,  instructor  in  assaying  at  the  Royal 
College  of  Science,  South  Kensington,  has 
undertaken  to  arrange  and  classify  the 
collection. 

Novelists  do  not  often  base  their  plots  on 
scientific  or  mechanical  discoveries.  It  is,  how- 
ever, worth  notice,  perhaps,  that  the  whole 
interest  of  the  marvellous  story,*' The  Bread 
Ctorier  of  P^ris,"  by  Count  Xavier  de  Montepin, 
which  has  probably  fascinated  the  French 
people  more  than  any  other  romanoe  of  the 
present  century,  and  Capt.  Roger  Gkirdon's  ad- 
mirable translation  of  which  is  now  appearing 
in  the  Weekly  Timtt  and  Echo,  turns  on  the 
disoovery  by  the  employer  of  the  villain  of  the 
story  of  an  engine-turning  machine  for  making 
lathes  capable  of  engine-turning  on  curved 
surfaces.  Some  of  our  lathophiles  may  be 
interested  in  the  fact. 


Teak.— The  use  of  teak  wood  has  largely  in- 
creased of  late  years,  and  now  when  bailders  and 
arohiteots  have  had  experionoe  of  its  durabilitv, 
there  are  fears,  it  is  reported,  of  the  diounution  In 
the  supply  of  the  wood  The  teak  tree  extends 
through  Central  and  South  India,  Burma,  and  Siam, 
and  though  in  the  former  country  the  plantations 
are  placed  under  the  careful  superviaion  of  the 
weU-organiMd  Indian  Forest  Conservanqy,  it  ap- 
peace,  fiom  a  report  on  the  trade  of  Siam  recently 
furnished  to  the  Foreign  Office,  that  the  **  numbw 
of  years  which  will  elapse  before  the  teak  forests  in 
the  districts  become  exhausted  is  variously  esti- 
mated t^  the  foresters  and  teak  merchantB,  bat 
twenty  yearn  aopears  to  be  the  longest  time 
allowed,  and  under  present  conditions  it  appears  . 
doubtfu  whether  the  supply  will  last  so  long.  In 
ten  years  it  may  not  pay  to  work  teak  unless  prices  « 
rise  and  the  method  ox  working  ia  improved  upon,  as 
all  the  timber  near  the  streams  will  have  been  felled 
and  dragged,  and  cmly  those  trees  will  remain 
which  are  far  removed  from  the  water,  or  which  are 
near  streams  from  which  timber  cannot  be  easily  got 
out.''  Ko  young  trees  are  planted,,{md  no  measures  • 
even  are  taken  to*  protect  the  saplings  from  fire,  or 
to  insure  their  growth. 
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USTIEBS  TO  THE  EDITOS. 

[Ifit  io  not  hoU  owmivM  mptmslbU/vr  a«  opimiona  of 
w»rv9»poitdtHt».    Tk$  Sdit  -tr  respe^fviljf  requasU  thai  M 

AU  eommmmieatUmM  thould  be  addre$$ed  to  IJU  Boitob  q/ 
a«  Xmolzui  MwSLuria,  882,  Strand,  W.O, 

AU  Ohaquet  and  P»MtH>ffiGe  Orders  to  be  made  payable  ta 
9.  pAawou  Xdwasos. 

%*  In  order  Io  /aeililate  re/ereneet  Oorreepondente,  when 
epeoking  of  mjr  leUer  previous  y  inserted,  leiU  oblige  by 
wuntkowkng  ike  number  q/the  ifetter,  ae  toM  ae  thepage  on 
liJMa*  ii  appmn, 

**  I  voald  hftf*  trerjoiM  write  what  he  knowa,  and  m 
iBiufa  M  be  kaowiL  bat  no  more ;  and  that  not  in  this 
onlf,  but  in  all  other  eubjeete :  For  rooh  a  penon  wmj 
hate  aome  paitioalar  knowledge  and  espenenoe  of  the 
Batare  of  endi  a  pentm  or  eooh  a  fountain,  that  as  to 
other  thiagSi  knows  no  more  than  what  ererybodjr  does, 
and  yet.  to  keep  a  dat^  with  this  little  pittanoe  of  hja, 
will  undertake  to  write  the  whole  body  of  phraicka,  a  Tiee 
from  whenee  great  inoonfenienoee  dexiTe  their  original.** 

•  $• 

aiaSL  —  A8TB0N0KI0AL  0AT7SB  OF 
OLAOIAL  BPOOHS— BA&LOW  LSNS  P 
— XBLUfSB  BTBPIBOB  —  BBLATI VB 
FABAIiIiAX  IN  BOLIFSBS  —  THB 
"ANKITAIBB**  OF  THB  BELaiAN 
B07AL  OBSBBYATOB7  —  ASTBO- 
PHTSIOS  —  THB  XTKITED  8TATBS 
KAVAIi  OBSBBVATOB7  —  OAUSB  OF 
AV  lOB  AGB  —  SPOTTBD  OBJBOT- 
QIJLaSBS  AJSm  SPBOKLBD  TTJBBS— 
KB.  KBBLBB  AND  THB  OHIBF 
NBBXJIiAB  ZilNB  —  BAIN  -  QAXTaB 
XBABUBINa  QLASSBS  —  DISTANOB 
BT  TBiaONOKBTBT— THBOWINa  AN 
nCAOB  OF  THB  SUN  ON  TO  A  8CBBBN. 

[33128.1— "^Obion"  Getter  33085,  p.  486)  will 
4ndRigQlgiToau  a  test  for  a  teleeoope  of  2io. 
apertaie  in  Olark  and  Sadler's  "Star  Ghiide," 
pabliihed  bf  Maomilla&s  in  1886;  bnt  Webb,  in 
bia  *' Oaleitial  Objects  for  Common  Telesoopei," 
itates  that  it  has  been  detected  both  by  Bamham 
and  Franki  with  l|in.  aperture,  and  by  T.  T. 
Smith  with  a  ipooalam  of  only  the  same  diameter. 

Prior  to  reading  letter  33086  (p.  486)  I  was 
unaware  that  an^  later  edition  of  Henohel's 
Outiinet  than  that  m  my  possession  had  been  pab- 
Uahed.  Hersohel  died  in  1871,  and  my  "  new 
edition  "  (obTiooslr  stf^reotyped)  bears  the  date  of 
1875.  Perhaps  referenoe  to  the  leotions  368a  and 
3686  may  enable  Mr.  Monck  to  identify  the 
to  which  I  referred  in  my  letter  (33047)  on 
442,  as  indicating  Herschers  view,  that  if  the 

tal  heat  reoeifed  from  the  sun  on  one  hemisphere 
of  the  earth  during  twelve  months  be  represented 
by  100, 50parts are  recdyed  in  sommer and  50  in 
winter.  Hersohel  does  not  actually  use  these 
Bumerala. 

I  would  answer  query  76345  (p.  495)  ^  saying 
that  I  regard  the  expression  *' silvered  Barlow'' 
leni  as  something  of  a  solecism.  What  I  suspect 
my  querist  means  is  a  ooncavo-conyex  lens  tUyered 
on  one  face,  which  fits  into  an  eyepiece,  with  its 
eonoaye  face  towards  the  object-glass.  Its  sole  use 
ii  for  obeerying  the  aun,  the  light  from  which  is  so 
reduced  in  passing  through  the  silyer  film  as  to 
obyiate  any  necessity  for  the  use  of  a  dark  eye-cap* 
As  long  as  the  film  remains  intact,  this  is  effeoUye 
enough,  but  when  it  wears  into  tiny  holes,  adieu  to 
its  emoienoy.  I  haye  not  used  my  own  for  some 
years,  but  think  of  resQyering  it  again  some  day, 
and  trying  again. 

"  T.  B.^'  (^uery  76367,  p.  496)  wiU  find  that  the 
Kellner  eyepiece  is  chiefly  of  use  as  a  low  power, 
aa  it  giyes  a  yery  large  flat  field.  But  it  has  its 
drawbacks:  for  the  smallest  speck  on  the  field- 
glass  (which  is  iff  the  focus  of  tne  eye-glass)  shows 
most  annoyiogly.  The  field- glass  is  a  double- conyex 
one ;  the  eye-glass  an  achromatic  combination  of  a 
Inland- concaye  fiint  with  a  double  conyez  crown. 
There  is  nothing  like  the  Huyghenian  eyepiece  for 
all-round  work. 

Mr.  Tetl^  (query  76370,  p.  496}  is  quite  right  in 
his  aasumptfon  that  the  Equatorial  semi-diameter  of 
the  earth  as  seen  from  the  moon  is  the  lunar  equa- 
torial horizontal  parallax,  and  that  this  would  be 
the  same,  abeolutely,  were  the  sun  annihilated. 
But  the  term  "relatiye  parallax"  is  properly 
applied  to  the  difference  between  the  lunar  and 
solar  parallaxes,  because  upon  it  depends  the 
zelatiye  displacement  of  the  sun  and  moon  in  the 
heayens  as  seen  from  the  earth,  and,  pretty 
obyionaly,  the  relatiye  apparent  diameten  of  the 
earth  and  moon  as  yiew^from  the  sun. 

We  grumble,  righteously  enough,  in  England  if 

phemerides  and  kindred  works  appear  a  day  or  two 
tao  late ;  but  I  wonder  what  we  should  say  &  a  pub- 
lication like  the  Annuaire  of  the  Belgium  Boyal 
Obeeryatory  were  three  weeks  behindhand,  and 
showing  no  signs  of  appearance  P  And  yet  I  learn 
from  Xtf  Pricwr$eur  that  up  to  the  20th  oz  last  month 
that  official  publication  had  neyer  appeared  at  all, 


& 


and  that  it  was  not  known,  in  the  least,  when  it 
would  do  so!  The  excuse  made  was  that  the 
meteorological  data  were  not  made  up  to  Dec.  31, 
1891,  which  seems  simply  ridiculous.  Why  the 
unfortunate  amateur  should  haye  to  ^  for  a  month 
without  any  information  as  to  the  riaiog,  southing, 
and  setting  of  the  sun,  moon,  and  planets,  occulta- 
tions  of  suue  by  the  moon,  and  the  like,  simply 
because  the  editor  could  not  add  up  the  Ucde  rain- 
fall for  the  preyious  year  in  time  for  the  press,  must 
puzzle  a  plain  Englisnman.  Our  Belgian  eonfrem 
seem  maa  about  meteorology.  I  haye  long  left  off 
reading  Ciel  et  Terre  on  the  specific  ground  that 
meteorology  swallowed  up  eyery thing  in  it.  It  was 
aU  "  Terra  ^'  and  no  "  Ciel." 

The  Astro-Phyiical  section  of  the  quondam 
Sidereal  Meeemger^  to  which  you  refer  in  your 
*'  SdentifioNewa,"  on  p.  504,  forms  certainly  anew 
depflfftura  in  spectroscopic  literature,  for  assuredly 
nothing  comparable  with  it  has  so  far  appeared  in 
the  English  language.  With  the  co-operation  in  his 
own  countiy  oz  sudi  spectrosoopists  and  physidstB 
as  Profs.  Young,  Eeeler,  Langley,  michelson, 
Pickering,  Bowland,  Ames,  and  Bigeiow ;  in  Eng- 
land of  Dr.  and  Mrs.  Hugsins,  Prwa.  Liyeing  and 
Dewar,  Captain  Abney,  Messrs.  Maunder,  Mac- 
Clean,  and  Crookes,  and  Father  Sidgreayes;  and  on 
the  Continent  of  MM.  Jansaen  and  Comu  and 
Hevr  Schumann,  this  publication  of  Prof.  Hale*s 
promises  to  become  essentially  the  journal  of  spectro- 
scopy and  odestial  pLysics  generally.  Certainly  it 
must  and  will  be  procured  by  eyery  student  of  astro- 
physics, and  by  aU  who  are  interested  in  the  tub- 
jects  on  which  it  treats. 

I  haye  reoeiyed  the  Report  of  the  Superintendent 
of  the  ITnited  States  Nayal  Observatory  for  the 
year  ending  1891,  June  30,  which  contains  a  record 
of  steady  and  enduring  work  daring  the  period 
which  it  covers.  The  reduction  and  prmting  of  the 
observations  seems  to  me,  though,  to  be  a  little 
behind-hand.  The  publication  of  the  results  of  the 
observations  of  the  Transit  of  Venus  of  December, 
1882,  is  delayed  for  the  redaction  of  certain  ooculta- 


quoted  reads  oddly,  as  coming  from  a  country  so 
wealthy,  and  with  such  an  enormous  annual 
national  surplus  as  America. 

Just  as  Mr.  Dick  found  it  impossible  to  keep 
Charles  the  First*a  head  out  of  his  '*  Memorial,"  so 
do  we  find  Mr.  Garbett  Getter  33106,  p.  505) 
wholly  incapable  of  reading  anything  in  connection 
with  a  change  in  our  climate,  or  of  any  alteration 
in  the  physical  features  of  the  earth,  without 
straightway  rosMng  into  print  with  his  n-times-ex- 

Sloded  flffment  of  a  watery  comet  and  theNoachian 
eluge.  Ijiere  is  not  the  ver^  slightest  proof  whatever 
that  a  watery  comet  did  exist,  does  eztst,  or  ever  will 
exist.  I  am  practically  certain  that  your  eccentric  cor- 
respondent haa  a  strict  monopoly  of  this  monomania 
of  hia  about  so  absolutely  supposititious  a  celestial 
visitant,  and  that,  as  I  have  before  remarked  in 
these  columns,  he  has  gone  on  talking  about  it 
until  he  really  believes  it  himself !  We  ran  into  a 
comet— or  rather  a  comet  ran  into  us — some  time  in 
the  "  60's,"  and  much  the  worse  (or  the  better)  we 
were  f  <x  it !  Let  any  one  interested  in  the  question 
read  up  the  subject  of  the  mass  of  comets  in 
Hersohel,  Hind,  or  any  other  recognised  authority, 
and  then  say  what  he  thinks  would  be  the 
effect  of  a  body  like  Mr.  Qarbett*a  "watery 
comet,"  weighing,  according  to  his  own  estimate, 
2,273,627,000,000,000  tona,  -t-  x  tons  of  a  "  smaller 
quantity  of  air,"  careering  through  a  system! 
Neither  astronomers  nor  geologists  will  for  a  single 
instant  accept  such  nonsense  on  the  ipse  dixit  of 
Mr.  Garbett.  What  we  ask  for  is  not  his  assertion 
about  "  watery  comets,"  but  proof  of  their  exist- 
ence. 

I  am  a  little  afraid  that  acari-like  spots  on  his 
objeotiye,  of  which  Captain  Battenby  speaks  (in 
letter  33110)  on  p.  506,  are  referable  to  the  actual 
decomposition  of  some  constituent  in  the  glass 
itself — perhaps  the  lead  in  the  fiint  component. 
The  amount  of  light  obstructed,  however,  by  these 
unsightly  blotches  is  practically  imperceptible.  If 
your  contributor  will  try  th»  experiment  of  stick- 
ing bits  of  paper  on  his  object-glass,  and  viewing 
such  an  object  as  Jupiter  alternately  with  the 
objective  thus  spotted  and  clear,  he  will  be  sur- 
prised at  the  little  difference  that  several  small 
patches  make.  Icannotdefinitely  say  why  his  tube 
has  become  so  disfigured ;  but  yery  Uttle  wears 
lacquer  off  braaswork,  which  then  turns  black 
straightway.  Notably  will  any  alkaline  liquid 
fetch  it  off  at  once. 

In  oonneotion  with  letter  33125  (p.  511),  I  would 
assure  Mr.  (Gregory  that  he  is  mistaken  in  supposing 
that  my  note  was  in  any  sense  "vindictive."  I 
have  not  tiie  pleasure  of  knowing  your  corre- 
spondent even  by  sisht.  Hence  I  can  assuredly 
entertain  no  unfrienmy  feeling  towards  him,  and 
am  sorry  that  he  should  imagme  that  I  do  so.  I 
certainly  should  not  have  recurred  to  the  May 
Meeting  of  the  Boyal  Astronomical  Society,  but  for 
Prof.  Keeler's  own  note  as  to  the  misunderstanding 
of  his  observations,  and  his  reference  to  the  June 
Obtervatory  on  p.   437.     Now  Mr.  Keeler  had 


insisted  that  to  whatsoever  it  might  bs  nlnUL 
the  chief  nebular  line  yyaa  a  line,  pBitMd 
simple,  and  formed  no  wt  of;  any  "fintbi/ 
magnesian  or  otherwise.  What  I  underrtoodli. 
Gregory  to  contend  was.  not  that  this  Kos  m 
necessarily  due  to  magneaium,  but  that  it  mght\t^ 
and  this  I  did  regard  as  an  attack  upon  hd. 
Keeler's  powers  of  observation  and  capxity  fa 
interpret  what  he  saw ;  but,  upon  your  oomm* 
dent^  explicit  sUtement :  <*If  I  had  stated  thsttti 
nebula  line  was  due  to  magnesium,  I  shoeldhsn 
said  what  I  do  not  believe,"  I  can  only  espna 
my  regiet that  I miinndentood  him.  LstiBS«» 
dude  by  aasuring  him  thathehaiequaUynisaafa- 
Btood  me,  if  he  thinks  that  I  would  •*  try  to  <n^ 
ill-feeUng  among  workers  in  the  aamefield'-faQov* 
seeken  after  truth."  It  is  most  eaznesUy  to  k 
desired  that  all  such  workers  ehould  condnet  thai 
investigations  in  harmony,  and  with  a  vi«  to 
mutual  aid  and  the  aimple  elucidation  of  Wk 
But  leaving  me  and  my  prepoesessions  out  of  ftt 
question  aftogether,  Mr.  dregory  (yierogtti 
question  impersonally  and  diipasyonately)  « 
aoarcely  deny  that  we  have  had atoifletoo  mxut d 
Athanatiui  contra  nwndmt  in  apectroscopy. 

I  have  certainly  answered  the  qn«w»  P»  *r 
"  Non-Mathematical "  (in  query  76385)  on  f  5g 
at  no  vbry  distant  date  in  theee  columns ;  bstit  v91 
be  less  trouble  to  me  to  reply  de  novo  than  to  bssi 
through  the  indices  of  my  back  volumes.  Itms 
obvious  elementury  piece  of  meneuration  thatsws 
multiplied  into  depth  givee  the  volume  of  Any^**"* 
Furthermore,  my  querist  probably  knows  thstfti 
areas  of  cirdes  vary  as  the  squares  of  ^^ 
meters.  Hence  it  must  be  evident  that  to  find  ^ 
depth  in  a  circular  glass  jar  of  given  diameter  effl 
measure  an  inch  of  water  in  a  cylindnoal  ▼«""« 
any  size,  we  have  only  to  divide  the  square  of  » 
diameter  of  the  receiving  vessel  by  the  aquared  ttj 
diameter  of  the  meaeunng  jar.  Let  us  apply  wi 
to  his  ownexamples.    His  rain-gauge  is  Sm.mcto- 

meter,  his  measuring  glass  4 ;  so  we  aay  -  =4,ii 

Dr.  Sooffem  says.    Now  let  us  take  a  rain-pnge 
5in.  in  diameter  and  a  measuring  glass  2Jm.  sfflwa 

Then,  aa  before,  we  have  ^^^^  \    or  again  4a. 

Finally,  to  further  eluddato  the  prindple,  wseffl 
suppose  that  the  gauge  measurea  9in.  across  sstt 

the  glass  2in.     Then  -^'-  =  20-26 ;  so  that  ia  tini 

case  lin.  of  rain  in  a  9in.  gauge  would  fill  a  2in.  jir 
to  the  depth  of  20iin.  cm  «« 

In  Older  to  give  "  L  "  (query  76400,  P- 617)  « 
ratitmaU  of  the  solution  of  his  problem,  I  ffljjvy 
into  some  very  rudimentary  trigonometry  nwflWj 
My  querist  muat  ceriaunly  know  that  as  one  ada  d 
a  faangle  is  to  anotiibr,  so  is  the  aine  of  thesagj 
oppodte  the  former  to  the  sine  of  the  angle  oppoin 
the  latter.  This  much  premised,  let  ui  put  tft« 
problem  into  a  diagram* 


^^orlh 


West- 


Here  L  is  the  lighthouse,  S  the  ship  at  2  o'dodk; 
and  S'  at  4  o'dock,  after  she  has  sailed  thedtftMg 
S S',  i.e.,  12  miles  due  west.  When  she  i*^,  »• 
lighthouse  bears N.N.W.,  i.e..  "  North,"  8 L mof 
figure  -  22»  30'.  But  "North,"  S  S',  is  a  ngl^^ijO 
so  that  LSS'  must  be  -  90^  -  22»  30',  or  6? 30^ 
The  angle  between  the  two  bearings  of  "f  W 
(N.N.W.  and  N.B.  by  N.)  -  5  pointe,  or  66  w- 
Hence,  SL S'  =  66'*  15' ;  and  aa  67"  SO'  +  of  ** 
-  123»  45',  L  S'  S  must  =  SB"  15',  too,  to  m»k«  ig 
the  two  right-angles,  though  this  is  immateruJ  ^, 
our  present  purpose.  Then  we  say,  as  sm.  do  ^« 
:  duT or  30' :  :  SS'  (12  miles) :  S'  L. 

dn.  or  30'  log.    9-965615 
12  log.    1  079181 


dn.  56'  15' 


11-044796 
9-919846 


13-33  log.    M24950 
What  the  author  of  the  book,  whence  «*  L."  q««*«*» 
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haa  dona  is  to  multiply  by  the  cosee.  of  66°  16' 
uutead  of  diTidin^  by  its  une,  whtoh  is  obvioiuly 
the  same  thxn^,  the  cosecant  being  the  reciprocal  of 
the  sine,  and  its  log.  the  arithmetical  complement 
of  that  of  that  fonotion. 

If  "  No  Sig.»'  (query76420.  p.  618)  will  lea^e  in 
tha  eyepieoe  of  hie  teleioope,  fasten  a  sheet  of  black 
cardboajrd  at  the  eye  end  of  it  with  the  eyeglass 
pcotradiHg  through  it,  and  now  toniing  the  tele- 
aoope  towards  the  sun,  project  its  image  on  to  a 
ehMt  of  white  p*pw,  and  focus  the  solar  image  on 
thapaper  by  shifting  the  latter  backwards  and 
forwards^  he  should  have  no  difficulty  whatoTer  in 
■eemg  the  mottling  on  the  sun*s  surface.  If  the 
Image  be  eliffhtly  moved  about  on  the  paper,  this 
mottling  wall  be  more  eaaQy  caught,  in  a  small 
taleeoope  it  aoggeats  the  idea  of  the  sun  being  made 
of  loaf-sugar.  Of  course,  the  black  cardboard  is  to 
shield  the  white  paper  from  direct  sunlight,  which 
would  tend  to  ouiterato  the  projected  image. 

A  Fellow  of  the  Boyal  Aatronomloal  Society. 


BIGBL. 


[33129.1— It  may  interest  "  Orion  "  (LeiieT  33085, 
o.  486)  to  know  that  before  reading  his  letter  I  had 
irsquently  tried  to  see  the  companion  to  Hfgel,  but 
failed  at  eyery  attempt.  Following  his  tui¥icel 
broaght  this  star  into  my  field  of  view  last  night, 
the  25th,  when  it  was  about  half-way  tp  the 
meridian.  The  aperture  of  my  tdescope  is  3|in., 
but  is  of  inferior  quality,  the  light-grasping  power 
being  only  equal  to  a  first-class  o.g.  of  Sin.  The 
power  I  used  was  60  dia.  In  a  few  seconds  I  was 
greatly  astonished  to  see  the  companion.  I  after- 
wards saw  it  distinctly  with  a  stop  of  2|in.,  and 
dimpeed  it  with  a  stop  2|in.  The  night  was  a  yery 
/fine  one,  and  the  rings  round  the  stars  very  neat.  I 
may  also  say  I  can  just  glimpse  the  fourth  star  in 
the  trapeaiom  with  a  stop  of  21\b.  *  * 
if  *«  Orion  "  wOl  stato  what  is  the  i 
he  can  see  the  fourth  star  with. 

Swansea,  Jan.  26.  Beta. 


I  shall  be  glad 
smallest  aperture 


[33130.]— I  iLiVB  read  with  interest  "  Orion's " 
remarks  upon  Rigel  in  last  week's  journal,  and  last 
Bight  (Sunday)  being  fine,  with  only  a  little  frost, 
I  examined  this  star  with  a  2^in.  refractor.  A 
power  of  80  gave  good  definition  of  the  companion 
with  the  whole  aperture,  and  also  when  out  down 
to  2in. :  60  did  not  get  nd  of  the  glare  of  the  big 
■tar  sufficient  to  allow  of  the  small  one  being  seen. 
As  my  2^  o.^.  has  only  a  focus  of  24in.,  I  tried  a 
4i  o.g.  of  70in.,  at  the  same  time  cut  down  to  2j^in., 
and  bad  equally  good  results  using  a  power  of  76. 

I  have  found  this  star  rather  tncky  at  times,  not 
being  divisible  when  other  doubles  came  out  satis- 
factorily. 

>•  Jimmy"  should  be  able  to  see  the  companion 
to  Polaris  with  2\  o.g.,  but  vezy  small,  and  he  would 
find  a  diagonal  eye«tube  Yery  usefm,  as  he  would 
then  be  in  a  comfortable  position  for  viewing  such 
a  star.  Two  inches  of  my  2|  o.g.  brought  out  the 
four  stars  in  the  Trapezium  better  with  a  power  of 
80  than  60  did. 

Iiater  on— 12.30,  night— Saturn's  ring  was  plainly 
visible,  the  edge  showing  across  the  body  of  the 
planet ;  power  used,  106  on  the  2|  o.g. 

J.  8.  a.  w.  s. 


XBSTS    FOB    BUALL     TBLBSOOFES— 
BIQBL  AND   y   OBTI. 

[33131.]— "Obion"  (letter  33086)  may  rest 
utnred  he  has  a  good  glass.  It  is  not  much  use 
attempting  to  show  the  companion  to  Bigel  to  an 
inexperienced  person  with  a  poor  2f .  I  saw  it  last 
mght  with  a  2}  Tnlley  of  particularly  good  defining 
powers ;  but  I  have  tried  with  a  good  2^  under  very 
favourable  drcomstances,  and  always  failed  totally. 

Bmavmtereet"  Jimmy"  to  know  what  I  have 
Mco  able  to  do  with  a  2^  on  the  tests  he  names,  &c. 
Ihave  two  powers  I  use  for  stars,  about  80  and  146. 
WHh  the  80 1  quito  fail  at  y  Ceti,  but  can  nicely 
xpirato  a  Pisdum,  y  Leonis,  and  once  on  a  very 
pod  night  I  cleanly  divided  £  Bootis.  With  the 
oinier  power  on  a  really  good  night  I  can  divide 
7  Ceti ;  but  it  needs  a  good  night,  and  though  it  is 

Sfsn  tm  2'T  apart,  it  is  to  me  much  more  difficult 
'  wparato  with  the  146  than  6«  Lyrm  is  with  80. 
la  fact,  the  latter  star,  although  given  as  2  6"  apart, 
tppesrs  easier  to  me  than  e  Bootis,  which  is  given 
as  8*9  ,  owing,  no  doubt,  to  its  being  such  an  even 
Pf«[-  In  regsjrd  to  PoUris,  it  is  only  about  one 
«ght  m  three  of  those  I  consider  good  that  I  can 
•••thecwnw.     But  I  am  not  very  good  at  faint 


do  not  consiBt  of  water,  or  of  water  and  air,  and 
that  few,  if  any,  of  them  have  the  mass  which 
Mr.  Oarbett  supposes.  Newton  or  Halley  might, 
not  unnaturally,  nave  fallen  into  this  error ;  but  the 
planetary  perturbations  and  the  spectroscope  have 
dissipatea  it.  Further,  Mr.  Garbett  does  not  show 
how  the  gradual  cooling  of  the  earth  previous  to 
this  collision  could  have  produced  an  Ice  Age. 
Cold  alone  mav  freeze  seas  and  lakes,  but  it  will 
not  produce  glaciers  and  icebergs.  According  to 
recent  researches  on  post-glacial  erosion,  however, 
Mr.  Garbett's  fifty  centuries  is  a  much  nearer  ap- 

? roach  to  the  true  date  of  the  Ice  Age  than  the 
10,000  years  of  Dr.  GroU.  Sir  Bobert  Ball  does 
not  fix  the  date,  but  if  the  Ice  Age  terminated  less 
than  20,000  yean  ago,  I  think  his  theory  oannot  be 
the  correct  one.  As  to  catastrophes,  nothing  that 
can  result  from  known  causes  ought  to  be  regarded 
as  a  catastrophe. 

I  already  intimated  in  your  columns  that  the  sun's 
motion  seemed  to  me  to  infinenoe  the  proper  motions 
of  the  stars  to  a  greater  extent  than  is  usually 
supposed.  I  am  confirmed  in  thii  conclusion  by  an 
examination  of  Mr.  Boasert's  list  of  stars  with  a 
proper  motion  of  0*6",  or  upwards,  annually,  in  the 
bulletin  Aitronomique  for  March,  1890.  It  is  in 
these  stars  that  we  mi^ht  expect  to  find  the  influence 
of  the  sun  least  sensible.  But  of  269  stars  in  the 
list,  theN.P.D.  of  176  is  increasing,  of  83  diminish- 
ing, and  16  neutral.  From  6h.  to  18h.  R.A.,  the 
Bight  Ascension  of  101  stars  is  increasing,  of  36 
diminishing,  and  3  are  neutral ;  while  from  18h.  to 
6h.  the  B.  A.  of  33  is  increasing,  of  96  diminishing, 
and  1  is  neutral.  There  are,  moreover,  two  well- 
marked  minima  between  6h.  and  7h.,  and  between 
18h.  and  19h.  Where  the  effect  of  the  sun's  motion 
is  small,  and  of  80  stars  whose  proper  motion 
amounte  to  1",  or  upwards,  not  one  lies  in  either  of 
these  hours  of  B.  A. 

It  may  interest  some  of  your  readers  if  I  add 
that,  on  comparing  M.  Bossert's  list  with  the 
Draper  Catalogu^^  ue  Solar  stars  appear  to  out- 
number the  Sirian  stars  in  the  proportion  of  about 
eight  to  one. 

Dublin,  Jan.  30.  W.  H.  8.  IConck. 


companions. 
Jan.  26. 


H.  Wake. 


'HB  OATJSB   OF   THE    lOE   AOB— THB 
VEOPEE  MOTIONS   OF  THB  STABS. 

^I^^32.]-^I  THnnc  Mr.  Garbett  mistakes  the  con- 
^ttMof  proof  quite  as  much  as  the  theoristo  whom 
»•  is  opposing.  Granting  that  oollision  with  a 
25<»ti8veryUkelytohave  occurred  at  some  past 
jwd  (I  do  not  know  how  Mr.  Garbett  arrives  at 
■«7  oaatones),  it  seems  pretty  oertatn  that  oonete 


MBTEOB. 

[33133.]— Last  night  (Feb.  Ist,  at  lib.  23in.  p.m.) 
I  saw  the  finest  meteor  I  have  seen.  I  first  saw  it 
near  c  Cassiopeia),  and  it  travelled  slowly  in  a  slight 
curve  towards  Orion,  passiog  immediately  over 
Bellatrix,  transiting  it,  and  vanishing  below  Betel- 
geuse.  It  varied  little  in  brilliancy  untU  after 
passing  Bellatrix,  being  about  as  brilliant  as  Venus 
at  her  orightest.  When  two-thirds  of  the  path  was 
finished,  a  second  nucleus  formed  just  following 
the  principal.  No  noise.  The  flight  reminded  me 
of  a  swallow  skimmiuR  along. 

149,  Essex-road,  Feb.  2.  E.  Holmea. 

[33134.]— At  11.20  p.m.  this  night  (Monday, 
Feb.  1st,  1892)  I  saw  a  beautiful  meteor  near 
Cassiopeia  moving  southwards.  It  was  a  bright  led 
when  I  first  saw  it,  and  double  the  size  of  Jupiter. 
It  gradually  grew  fainter  in  musing  the  Pleiades, 
divided  into  two  parts^  ana  at  Aldebaran  iuto 
three  parts,  and  finally  diappeared  in  Orion.  From 
the  time  I  saw  it  till  it  disappeared  I  ooxmted  16 
slowly.  It  had  a  fine  train  of  fire  at  first,  which 
grew  fainter  as  the  meteor  proceeded.  >  I  never  saw  a 
meteor  Appear  to  travel  so  slowly.  I  should  imagine 
the  distance  must  have  been  great  and  the  meteor 
very  large. 

170,  St,  John  Street*road.  H.  Womack. 

SUN8P0TS. 

[33135.1— Ths  fine  cluster  of  sunspoto  which  Mr. 
Godden  observed  near  the  sun*s  W.  limb  (letter 
33109),  date  not  given,  and  concerning  which  he 
asks  for  information,  was  evidently  the  same  which 
I  observed  near  the  central  meridian  on  Jan.  21. 
It  was  one  of  rapid  growth,  for  on  the  15th  only 
one  two  very  small  spote  were  visible  near  the 
£.  limb.  It  had  nearlv  the  same  longitude  as  the 
large  spot  to  which  he  alludes  as  "completely 
bridged  over  *'  in  the  northern  hemisphere.  There 
cannot,  therefore,  be  much  doubt  as  to  ito  insignifi- 
cant origin. 

The  five  intervening  days,  until  the  21st,  were 
cloudy ;  but  on  that  date  the  duster  consisted  of 
very  small,  but  dark,  spote  in  two  streams— the  one 
incUned  westward  and  the  other  eastward.  The 
preceding  stream  was,  for  the  most  part,  con- 
nected together  by  penumbra,  and  haa  a  leading 
spot  larger  than  the  rest.  The  following  one  was 
altogether  smaller.  On  Jan.  24  a  great  change  had 
taken  place.  The  first  stream  had  two  distinct 
upote,  with  a  clear  space  between  them,  and 
only  a  few  small  ones  following.  The  second 
was  still  turned  eastward,  with  the  last  spot 
the  largest.  Besides  this,  the  two  streuns 
were  much  wider  apart  than  before,  measuring  as 
mudi  as  11^  between  the  principal  spote,  instead  of 
only  fi'.  They  seem  to  have  exex^isea  some  re- 
pelling influence  on  each  other. 

On  the   following  day,   the   2>3tb,  the  smaller 
members    had    increased    in    area,    making   aJl 


the  sDote  more  nearly  of  the  same  size.  But 
on  the  25th,  which  waa  the  date  of  my  last 
observations,  the  two  streams  could  not  be  reoog- 
nised.  They  had  given  place  to  two  distinct 
spots  of  oonsiderable  extent,  without  any  smaller 


ones. 


unless  the  quickly -passing  clouds  obscured 
them.  Whether  they  will  survive  long  enough  to 
reappear  in  due  course  remains  to  be  proved. 

E.  Brown. 


THE   EaUATOBBAi:«-SII.VEBI»ra 


[33136.]— In  mv  last  note  on  silvering  minors, 
in  the  second  une  of  paragraph  five,  after 
*'  expected  "  there  should  be  a  comma  instead  of  a 
full  stop.  Again,  "drive."  on  the  fourth  line  of 
paragraph  six  should  be  dew — ^that  is,  the  warmth 
and  moisture  from  the  flngen  will  dull  the  silver : 
but  if  not  touched  it  will  instantly  dear  off  ana 
leave  no  stain. 

In  the  equatoreal  just  set  up  at  Edinbnrgh  I 
have  dedded  a  point  which  will  be  interssting  to 
telescopiste.  It  especially  intereste  me  just  now, 
as  it  wul  save  much  trouble  and  expense  in  a  15tn. 
equatoresi  I  have  now  to  build  and  set  up*  It 
relates  to  the  dock  and  weighte. 

When  a  dock-pit  has  to  be  made  under  an 
observatory  that  is  already  up,  it  is  not  often  an 
easy  matter,  but  often  troublesome  and  expensive. 
In  the  case  of  the  one  at  Edinburgh,  instead  of  a 
pit  under  the  stand  we  had  a  free  pulley  running  on 
a  bar  parallel  with  and  directly  under  the  dock 
drum.  The  line  off  the  drum  passing  under  this 
pulley,  the  pulley  oould  revolve  with  the  fall  of  the 
line,  and  also  traverse  from  end  to  end  of  ite 
bearing.  The  line  was  then  led  under  the  floor  to 
a  second  pulley,  then  up  to  a  high  frame  over 
another  pulley,  then  falling  to  6ft.  bdowthe  ground 
into  a  pit,  and  giving  in  aU  a  clear  fall  of  10ft.  and 
a  run  of  two  hours  to  the  dock. 

What  I  had  some  fear  of  waa  that  the  several 
turns  ovoT  the  pulleys  would  absorb  too  much  of  the 
dock's  power ;  but  X  was  glad  to  find  the  clock  had 
perfect  control  over  ite  work  with  the  usual  wdghto 
of  2001b. 

It  will  be  seen  from  this  that  the  line  can  be 
guided  just  under  the  surface  of  the  ground  acroos 
a  lawn  or  garden  to  any  convenient  distance  or 
place,  and  the  weighte  can  fall  from  a  tree,  post,  or 
outbuilding,  a  position  that,  is  at  all  times  easy  to 
get  at  in  case  attention  is  needed  or  a  line  break. 
The  drum  of  the  dock  will  give  full  three  hours 
run,  and  with  the  maintaining  power  which  I  ar- 
range to  keep  the  dock  ^ing  while  it  is  being 
wound  up  an  almost  unlimited  run  is  obtained  for 
photographing  purposes — ^a  run  quite  impracticable 
with  ue  ordlxuury  pit  under  the  observatoiy,  and 
with  all  the  trouble  and  cost  avoided. 

This  method  of  disposing  of  the  pit  would  have 
been  especially  wdoome  in  the  12im.  With  miixor 
I  recently  mounted  for  Canon  Hutchings.  Hie 
soil  was  troublesome,  and  it  was  difficult  to  make 
it  watertight.  The  line  could  have  been  laid  under 
the  surface  of  the  lawn  to  a  friendly  tree  outside 
the  grounds,  and  instead  of  an  hour's  run,  there 
could  have  been  three  easilv. 

As  another  hdp  to  a  long  runniug 
exposures  in  photographing,  Ihave  adopted 
Newtonian  telescope,  with  ite  eyepiece  fixed  dose 
to  the  eyepiece  of  the  large  tdescope.  The  eye- 
piece ox  the  small  or  guiding  telescope  haa  a 
machine- divided  diaphragm,  witna  suitoble  system 
of  five  lines,  similar  to  a  micrometer.  The  object 
or  field  to  m  photographed  is  hdd  and  positioned 
in  this  system  of  lines,  and  can  be  hdd  in  one  |)Osi- 
tion  during  the  exposure  of  the  plate.  This  ia 
accompludied  by  bnnging^  all  the  motions  of  the 
instrument  up  to  the  eyepieoe,  with  a  fixed  pUmm 
for  eadi — the  clock  clamp,  the  fine  motion  in  a.  A. 
(applicable  equalljr  whetner  the  dock  is  going  or 
not),  the  dedination  clamp,  the  declination  fine 
motion. 

It  will  be  seen  that  with  these  facilities  the  means 
of  photographing  faint  objeote  can  be  given  to  . 
smaller  iustrumente.  A  smaller  tdescope,  with  a 
longer  exposure,  will  do  what  the  larger  does  with 
a  shorter  exposure.  If  the  object  is  too  faint  for 
the  guiding  telesco]}e  to  fully  grasp,  any  neigh- 
bouring st^  hdd  in  the  fidd  of  wires  will  do  just  aa 
well  as  the  object  to  be  photographed. 

O.  Oalver. 


and  loas 
a  small 


[33137. ]~Aftbb  many  failures  I  have  adopted 
the  following  plan,  which  has  proved  uniformly 
successful.    The  essential  pointe  are  : 

1.  Absolute  deanliness  of  surface  obtained  aa 
usual. 

2.  Closeness  of  surface  to  bottom  of  dish,  ob- 
tained by  resting  mirror  on  three  pieces  of  match 
laid  on  bottom  of  dish,  thus  raising  the  dish  about 

3.  High  temperature  of  glass,  solutions,  &o., 
obtained  bv  placing  mirror  in  silvering- dish,  cover- 
ing with  distilled  water,  and  placing  over  water 
bath  until  contente  are  nearly  boiling.  While  heat- 
ing, one  side  of  the  glass  should  be  further  raised  to 
allow  free  oirculatum  of  heated  water. 
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4.  The  inrfaoe  to  be  coated  should  be  hotter  than 
the  lotution,  obtained  by  poniingthe  solution  down 
a  fminel  pnshed  down  to  near  the  bottom  of  the 
dish.  The  sohition,  being  of  greater  sp.gr.  than 
the  water,  wfll  flow  under  the  mirror.  Its  oourse 
may  be  obswed  tbrongh  the  glass,  and  hj  tilting 
the  dish,  may  be  made  to  flow  to  any  point  it  does 
not  at  onoe  reach.  If  the  mirror  is  uuck,  and  it  is 
feared  that  it  may  crack,  the  solution  may  be 
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wanned  b^ore  using.  This  should  be  done  after 
mixing  the  silyer  solution,  or  before  adding  reducer, 
which  may  also  be  wanned.  The  solution  should, 
however,  oe  colder  than  the  mirror. 

In  about  a  quarter  of  an  hour  the  solution  will  be 
dear,  and  the  minor  may  be  removed  and  dried 
with  blotting  ]^aper. 

Afl  to  polishmg,  I  am  unable  to  see  the  necessify 
for  it.  My  Burnces  aa  they  come  from  the  bath 
have  already  a  lustrous  poush  it  would  seem  diffi- 
cult to  improTe.  I  have  tried  polishing  seyeral 
timoB,  but  the  best  surface  I  can  obtain  shows  under 
the  microscope  a  flnelT-sorttdhed  appearance, 
absent  in  the  unpolishea  mirror,  which,  under 
similar  conditions,  appears  perfectly  smooth.  Per- 
haps BCr.  Oalver  or  another  would  nye  some  infor- 
mation on  this  pointj  and,  if  posnble,  give  a  test 
to  determine  when  mirror  is  sufficiently  polished. 

Does  Mr.  Calver  in  your  last  issue  mean  ttiat  he 
used  400gr8  of  AgNOs  altogether  in  sOvering  12itn. 
mirror,  or  that  that  was  the  amount  used  in  a  single 
bathP  The  amount  of  silyer  I  generally  use  is 
about  2  to  3gr.  to  the  square  inch. 

Ck>uld  any  contributor  giro  me  any  information  as 
to  how  flexure  is  prevented  in  mirrors  above  about 
I2in.  in  diameter?  Below  that  size  I  believe  the 
usual  practice  is  thickness «l-6th  of  diameter.  If 
this  is  the  case  above  the  size  mentioned,  the  mirror 
would  become  very  expensive.  Would  it  be  possiUe 
to  attach  the  glass  to  an  iron  plate  strengthened  by 
radial  arms  ?  Ztirf . 


PBOJEOTIIiBS  AND  THB  BOTATION  OF 


rS3138.]— I  NoncB  what  appears  to  be  an  over- 
sight in  letter  33088.  '<  M.I.C.E.,'*  in  the  example 
he  gives,  takes  the  whole  heisht  to  which  ^e  shot 
is  supposed  to  ascend  insteaa  of  two-thirds.  It  ii 
manifest  that  the  shot  could  not  spend  the  whole  of 
its  time  of  flight  at  the  highest  point. 

Also  if  <'MJ.C.E."  wUl  more  fully  consider  the 
case,  I  think  he  will  see  that  his  formula  makes  the 
deviation  only  half  the  amount  it  really  ii. 

Then  I  should  be  glad  to  know  why  the  upward 
flight  of  the  projectile  is  not  one  of  the  conic  sections, 
and  why  the  downward  curve  is  a  parabola.  The 
latter  is  certainly  to  all  appearances  a  parabola; 
but  is  not  the  whole  flight  part  of  an  ellipse  ?  If 
we  imagine  the  whole  mass  of  the  earth  ooUeoted  in 
one  dense  particle  at  the  centre,  is  it  not  reasonable 
to  suppose  that  the  shot  would  revolve  round  that 
particle  as  one  of  the  foci  of  a  greatly  elongated 
ellipse? 

I  am  sure  "  M.I.C.E.*'  is  better  able  to  deal  with 
the  problem  than  I  am,  and  I  call  his  Attention  to 
these  points  in  the  hope  that  he  may  deal  with  the 
subjeet  analytically. 

I  don't  thmk  **  J.  B.  C*  had  quite  grasped  the 
meaning  I  intended  to  convey  when  he  wrote 
(letter  33065,  p.  446),  "  In  all  cases,  however,  the 


lodty  oz  tne  two  enas  ox  tne  range 
Is  obviously  incorrect.  For  instance,  in  the  example 
I  gave  (letter  33042,  p.  421)  of  a  gun  flred  at  an 
elevation  of  7£r  9*  in  latitude  51°  3  i'  [North,  when 
the  range  would  probably  be  several  miles  and  the 
time  perhaps  30  seconds,  yet  the  deviation  would  be 
niL  Again,  if  the  shot  were  fired  vertically,  the 
time  of  flight  multiplied,  by  the  difference  of  tan- 
sential  velocity  of  the  two  ends  of  the  range  would 
DO  m/,  yet  the  deviation  would  be  at  its  greatest. 
Also  the  gun  is  supposed  to  be  pointed  vertically, 
not  either  to  the  east  or  west,  as  *'  J.  B.  C."  makes 
out.  I  notice  in  my  last  letter  on  the  subject  (p. 
421)  either  the  printer  or  I  have  made  an  omission. 
In  the  last  par  but  one,  line  six  should  read,  **  The 
shot  is  travelling  at  the  time  it  is  flred  is  only  at 
that  moment  at  ri^ht  angles  to  the  action  of  gravity." 
The  three  words  m  italics  were  omitted. 
Jan.  26.  H.  Wake. 


TAP8BS  AND  OOKE  PITTIVaS. 

[33139.]— The  subject  broached  by  "A.  H.  S." 
If  one  on  which  there  is  a  great  deal  to  say.    Will 


not  "J.  K.  P."  sive  us  a  talk  on  the  best  wa^  to 
measure  tapers,  &c.  ?  There  is  one  in  the  Am0riean 
Machinx$t  of  Nov.  14,  1889,  by  «  Jamo '*  which 
appears  to  me  ivery  eood.  *'E.M.'s,"  however, 
who  are  competent  to  do  so,  do  not  dare  to  give  us 
these  sort  of  tipa— they  wait  till  we  get  them  from 
America,  and  then  write,  with  a  shade  of  scorn,  to 
say  the  plan  has  been  used  long  ago  in  BnglsAd. 
They  would  not,  however,  take  the  trouble  to  help 
us  to  it  till  we  get  it  from  across  the  water.  Now, 
wfll  not  some  of  these  '^praotical  men*'  give  us 
something  good  from  English  practice,  that  we  may 
not  have  to  get  it  from  America  ? 

I  believe  tiie  '*beet  possible  angle*'  for  cone 
flttings  for  lathe  centres  is  about  as  easy  to  establish 
as  the  beet  possible  thread  rate  for  a  lin.  bolt.  It 
does  not  much  matter  within  certain  limits ;  but  in 
both  cases  it  is  very  desirable  to  have  uniformity. 
In  the  one  case  we  nave  the  Whitworth  thread,  and 
in  the  other  the  Morse  taper.  Possibly  the  Morse 
taper  might  be  improved  on  by  making  all  the  sizes 
to  exactly  the  aame  taper  of,  say,  fin.  to  the  foot ; 
but  as  the  Morse  taper  exists,  and  so  many  chucks, 
drills,  centres  are  made  to  it^  is  it  not  better  to 
adopt  it  just  as  it  is  ?  I  suggested  this  to  Mr.  Mtlnes 
a  littie  while  ago,  but  found  he  had  already  done 
so.  Most  Engush  makers  use  a  quicker  or  blunter 
cone,  say,  about  lin.  in  12in.  I  think  this  is  just 
as  good  where  centres  only  are  concerned ;  but  if 
one  widies  to  have  a  hole  which  will  take  the  Morse 
twist  drills  or  an  American  chuck,  or  an  arbor  to 
hold  a  milling  cutter  which  will  not  jar  loose  and 
come  out,  then  the  Morse  taper  is  best. 

?.  A.  K. 


VIOLIN-MAXIKa. 

[33140.]— SiNOB  Mr.  Pickering  has  set  the  world 
to  talking  and  thinking  on  the  subject  of  violins,  I 
wiA  to  say  a  word.  Mr.  Pickering  has  certainly 
given  all  the  information  neoessar^  for  anyone  who 
u  ingenious  enough  to  make  a  violm  ;  but  the  secret 
of  nuJdng  a  good  violin  does  not  lie  in  the  tools 
the  workman  uses.  There  are  good  reasons  for  the 
presumption  that  the  timber  makes  the  timbre,  I 
was,  a  few  years  ago,  aoquainted  with  a  violin- 
maker,  who  made  instruments  for  many  of  the 
masters  in  this  country.  His  shop  was  not  accessible 
to  anyone;  but  I  saw  some  of  his  very  best  work, 
and  talked  with  him  about  it.  He  claimed  to  be 
able  to  tell  what  quality  of  tone  a  violin  would  have 
as  soon  as  he  began  to  out  the  wood,  and  that  he 
could  produce  any  modification  he  chose.  I 
observed  that  he  always  made  the  back  in  one 

Inece,  and  that  the  grain  never  ran  parallel  to  the 
ongitudinal  axis— uat  he  never  nsea  the  least  mite 
of  metal,  bone,  or  stone  ornaments  in  any  part.  He 
used  what  we  know  in  this  country  as  curty  maple, 
which  is  only  a  variety  of  the  Acer  taeeharinum^ 
having  an  even  short- waved  grain.  I  onoe  saw  a 
lot  of  his  backs  sawed  out,  and  observed  that  the 
boards  had  been  smoked,  apparentiy  a  long  time ; 
this,  however,  may  have  been  accidentu.  Hia 
curves  were  such  that  the  centre  of  the  face  and 
back  were  the  minor  axis  of  an  ellipse. 

His  instruments  were  of  beautiful  oontour,  and 
the  bridge  seemed  higher  than  that  on  other  instru- 
ments ;— and  there  seems  considerable  in  this,  for  on 
the  height  of  the  bridoe  depends  the  amount  of 
strain  on  the  back  and  iace,  and  thia  strain  un- 
doubtedly wields  a  powerful  inflnenoe  over  the 
vibrations.  A  few  expcviments  with  high  and  low 
bridges  on  the  same  violin  will  demonstrate  this  to 
any  one.  As  to  adding  weight  to  the  different 
puts  of  the  back  or  face  only,  can  that  not  be 
demonstrated  by  coating  with  putty,  or  an^  gum 
that  can  be  removed  without  injuring  the  instru- 
ment? 

If  there  is  nothing  in  the  quality  of  the  model, 
and  the  stain  on  the  face  and  back  only,  can 
makers  not  produce  the  same  true  quality  in  every 
instrument  they  make  exactiv alike  ?  Is  it  Imown  just 
what  varietjr  of  wood  the  old  makers  used  for  the 
face  ?  And  is  it  known  that  they  did  not  have  some 
peculiar  method  of  seasoning  or  treating  the  wood  ? 
Such  smaU  items  may  prove  to  be  important  factors 
in  that  acoustic  puzzle — ^the  violin. 

B.  Oobriel. 
Mllford  Centre,  Ohio,  n.S.A.,  Jan.  17. 

[33I'4I.]— TBom  violin  correspondence  is  most 
interesting,  and  Vol.  LIV.  of  the  "  E.M."  promises 
to  contain  the  largest  amount  of  practical  mforma- 
tionon  violin  matters  to  be  found  in  the  English 
language.  "  Grinder's  "  letter  is  deeply  interesting 
and  instructive ;  but  there  is  more  to  be  said  about 
bridge  and  post  arrangement  than  he  has  done.  He 
tells  as  how  he  discovered  the  important  fact  that 
the  bridge  should  not  approach  nearer  than  Tfin. 
from  tiie  top  of  the  body  of  a  14in.  violin.  There  is 
though.  I  believe,  a  much  wider  limit  in  the  back- 
wards direction.  I  discovered  this  fact  accidentally. 
I  posses  a  most  beautiful  and  perfect  J.  B.  Buggeri 
violm.  and  bein^  anxious  to  |[et  the  very  best  result 
from  it,  I  took  it  over  to  Pans,  and  gave  it  into  the 
care  of  Messrs.  Gaud  and  Bemardel.  M.  Bemardel 
said  it  was  one  of  the  most  perfect  and  beautiful 
examples  be  had  ever  seen.  I  left  it  five  weeks 
.with  nim,  giving  him  carte-blanche  to  do  what  he 


liked  with  it.  At  the  end  of  the  five  vtitaka 
delivered  it  to  me  with  some  of  the  fiaasl  bikof 
workmanship  done  to  it  I  ever  saw,  but  the  i 


ing  point  is  tnis:  he  had  arranged  it  wi&tlyBtai4|i 
neany  an  inch  further  back  than  tiie  sraad-ub 
notches,  thepost  being  nearly  another  |iB.  forlfetf 
back,  but  bearing  its  usual  rriatJmiahfp  to  tbeiUt 
foot.    The  bridge,  of  oouree,  was  hig^   NqA| 
could  exceed  the  power  and  spendid  qualify  of  tts 
tone— so  equal,  so  liquid,  so  pnaMe,  so  resguat, » 
powerful.    Playing  on  it  was  mch  an  uanbiri 
delight   as   violin -playing  rarely    ii.    It  «u  • 
concert  violin  fit  for  Saraaate  himaoU.    Evtiy  bf . 
every  position  was  the  same— the   aoond  pooH 
forth  almost  of  itself  —  every    effeet  caaa  9A 
with  telling  force.    Unfortunately,  I 
with  short  nogecs  and  wrist,  and  bemg  taM^i 
able  to  command  the  length  of  stop  BsOtfdA 
arrangement  required,  I  was  eompellea  torssaaii  < 
it.    I  f oxmd  it  sounded  qtute  freely  in  all  porfliaa 
of  bridge  and  post  between  Bernardel's  aal  fts 
usual  position,  though  not  quite  as  free  andpowi^ 
ful  as  where  he  placed  them.    Ptnallr,  I  not  tibi  . 
bridge  and  post  at  the  usual  place ;  but  1  vii  & 
Ions,  long  tune  before  I  oould  make  it  sing  si  it' 
ou«it,  and  I  have  never  succeeded  in  getting  fla 
volume  and  sweetness  of  tone  and  cvennew  sol 
freedom  of  production  he  did. 


[33142.]— Can  Mr.  Pickering,  or  any  of  year 
other  experienced  violin  artists,  tell  me  what  is  tiH 
nature  of  Mr.  H.  D.  Herring's  disoovcKy  lor  ths 
improvement  of  the  tone  of  violins,  and  when  yoa 
can  get  it  carried  out  ?  as  I  have  a  violin  I  rikniU 
much  Uke  to  experiment  on.  All  I  kaow  about  it 
is  derived  from  a  vague  article  in  the  AfaacAotrr 
Courier  of  a  few  days  ago. 


[33143.]-I  THAirx  «  Scio"  (letter  33116)  Isr  Am 
ludd  way  in  which  he  has  answered  nj  questioo 

getter  33093).  U»j  I  aak  him  yet  aaothA?  It 
lere  any  rule  for  distance  between  bridge  and  bbI 
on  violin  ?  Any  recognised  standard  of  md^  far 
the  open  strings  ?  violins  I  have  meaanxed  vvy 
from  12in.  to  l^in.  without  respect  to  sise  oi  »• 
strument.  It  is  not  only  the  stopping  of  the  pia^ 
that  is  disturbed  by  this.  The  differenoe  in  tenBoa 
between  the  extremes  mentioned  to  bring  the  sIzfiBgi 
to  a  certain  pitch  must  be  very  cooaidemble.  Hov 
is  the  tone  affected  thereby  ?  Joha  Bae. 


[33144.]— I  Bsa  to  thank  Mr.  Pickering  Ibr  hb 
reply  to  mine  (33074),  as  the  instance  he  grrssii 
a  further  proof  that  accurate  gaugiiur  is  not  always 
essential  to  obtain  the  beat  results.  Iloes  ha  or  any 
other  correspondent  think  that  the  differeoee  ia 
local  density  of  the  wood  could  be  teated  for  bf 
means  of  the  sand-figures  ?  Is  there  any  aenaats 
agreement  between  these  figures  given  uj  goodin- 
Btruments— that  is,  do  the  nodes  come  at  esaefiy 
the  same  points  in  instruments  of  the  same  dimen- 
sions? If  this  is  so,  would  they  kindly  ealightaB 
me?— as  I  have  no  opportunity  of  trying  it  fot 
myself.  J. 

[3314^.]— Mt  desire  i^not  to  prove  myaelf  ridit 
and  someone  else  wrong,  but  to  assist  others,  a  I 
can  in  any  small  degree  do  so,  and  to  be  aasicted,  ia 
solving  the  difficult  problem  of  the  violin ;  and  I  am 
grateful  to  Mr.  Pickering  for  measuring  hia  Stradi- 
varius,  because  it  results,  if  he  measured  it  aa 
Stradivarius  meant  it  to  be  measured,  in  extending 
by  l-16th  0;f  an  inch  the  distance  between  the  top  n 
violin  and  bridge  beyond  the  limit  7|in.  which  I 
quoted ;  and,  if  1  may  do  so,  I  would  submit  that, 
althouf^  Mr.  Pickering's  measurement  (if  he 
measured  from  the  point  Stradivarius  intendsd| 
shows,  as  Mr.  P.  suggests,  that  Stradivariuadid  ad 
adhere  to  his  own  rule,  yet  his  divargeooe  from 
that  rule  is  in  the  same  direction  that  Ihave  besB 
experimenting— viz.,  placing  the  bridge  fuitbs 
back  than  is  usual  in  most  violins.  And  then  the 
question  arises.  Was  the  violin  Mr.  P.  meaauzed 
made  by  the  Stradivarius  whose  "  rule  "  is  in  quii- 
tion?  Mr.  Pickering  kno^vs  better  than  I  that 
beyond  the  three  great  Stradivari,  there  were  otheia 
of  the  family,  dating  back,  according  to  M.  F^tis, 
to  the  founder,  Ottolinus  Stradivariua,  bom  1127. 

Now  as  to  my  authority  for  the  "  role "  which 
Mr.  P.  says  he  "  had  not  previously  heard  of." 
Too  many  years  ago  to  remember  acoorately,  I 
read  in  some  French  work  on  Violins  (I  think  ht  M. 
Baoul)  of  this  "rule";  but  at  that  time  I  waa 
intent  upon  advancing  the  bridge  so  as  to  ahorten 
the  stop,  and  enable  me  to  more  easily  executor 
neatiy  and  articulately,  very  rapid  and  florid  pat* 
sages,  for  which  I  had  an  ambition,  and,  therefoie, 
I  gave  this  rule  of  one  of  the  great  Strad  ftoiily  a 
wide  berth,  and  solely  on  account  of  its  long  stop, 
sold  my  *^Strad"  for  £70;  thus  amateQra*'b^ 
and  seU,  and  live  by  the  loas,"  leaving  it  to  the 
dealer  to  grow  rich.  So  time  has  gone  oiu  until 
some  few  months  ago  I  read  a  most  sensible  ooa* 
tribution  in  your  wuable  pages,  which  impreaaed 
me  so  much  that  on  referenoe  to  my  notooook  I 
find  I  made  an  entry,  thus :— *'  Stradivarius,  for  a 
violin  of  14ui.  places  hia  bridge  from  7|in.  to  7|ia. 


gBB.    5,  1892. 


ENGLISH  IDBCm&NIO  AND  WOBLD  OF  SODENCait   No.  1402. 


p  of  tha  bod;;  7|iB.  ii  ths  mvsngB 

i  llwlnigUiof  Bnger-taoudu  10|in., 

noaaiMMt  |iD.  to  lin.  bdiiiid  bridge,  iBustk  o[ 
BOdr  I'lin. — From  BaausK  ISaaauno."  I  £s  not 
Bfttoit,  butuIiuTetU  bMiknamben,IouiBulv 
rater  it  naod  b«.  Thii  »  nvini  what  I  had  read 
in  previooB  TCKn,  that  I  wai  iudaoBd  to  sxperi- 
»«mt*liao  u  de«nb«l  in  33090. 

Mr.  Piokoing'B  reoent  pnrcban  (3311S)  with 
(tniok)  liba  aod  back  in  one  blook,  remiodi  ma  of 
■a  old  iosbumest  I  in  1SS2  oonnilted  a  "fiddle 
dootor  ■ '  Mbont.  He  diagoowd  that  the  eonatitutloD 
(not  ootutenotioa)  of  the  inatramenk  alwayi  weak, 
«*«  att«ri7  gone,  and  be  pnamibad  new  and 
*totiUr  ziba.  baaTiar  Uocb,  and  a  tkimi  of  Swim 
vbia  down  the  whole  length  of  the  beU;  3fB.  wide. 
TUa  nun  (Storge  I  think  bii  name}  waa  a  mleadld 
workman,  and  coold  nuke  a  Joint  ao  clean  it  ooold 


weftUiar   on   acoount   of  the   glned , 

oertttisl;  its  tcmdenoj  to  Hmeoh  wai  onred. 

I  fully  ooncDT  in  all  Ui.  Pickering  saji  ai  to 
unatmire  UanilaB  to  legnlate  their  own  initra- 
meat*  <I  have  Mten  bad  to  nnregolata  violiiw  I 
hBTB  eent  to  be  legulated],  and  I  hope  be  wiU  oon- 
tbtoo  to  noiuiih  ue  with  the  like  Taltuble  infonna- 
tina  bo  ia  DOW  lomlidung, 

I  may  add  thmt  I  have  read  tomswhere  that  the 
two  renowned  Ciunona  f amiliei  nlected  Uieii  wood 
ti«m  U)Q  half  of  the  tree  which,  in  growing,  faced 

Jan.  30th.  CMnder. 

PBIOB  OF  SIZ.VBB  ABTiai.BS. 

[S3I46.]— IiT  hii  letter  33110,  p.  507,  Captaio 
B^tenby  aeemDi  to  Dnrlook  the  fact  that  reUil 
ponhaaM  are,  aa  a  rule,  made  from  ihopkeepere, 
not  manofaoturen.  The  price  he  namu  (£4  gs.) 
K^  be  a  good  one  for  tlia  mBoalectnier  ;  but  then 
the  thopkMpei  and  hie  family  and  aauitanta  h&ve  to 
UTe.boides  paying  a  rant  of  aDythingfiDm  £100  to 
il.OOOmr  annum,  according  to  the  *iis  of  biishop, 
and  wbara  it  t«  aitoated.  Another  point :  The 
•leetro-plated  teapot  whidi  he  can  boy  for  £2  may 
not  hare  ao«t  mote  than  10a.  or  iSi.  to  manofsoCUTe, 
theremainiDB  25i.  or  30*.  being  divided  between 
the  maker  and  the  shopkeeper,  so  that  relatively  it 
maT  be  aa  dear  ae  the  other.  lunnot  in  the  trade, 
Bad  know  nothing  of  it  praotioally.  Captain 
Batteraby'a  Isttare  are  exoeedjngly  intereeting  and 
welcome.  P.  K. 


IN7I.irBHZA. 
[33U7.J— Tbb  •aiing"Who  abaU  decide  when 
doetoTB  diaaoiee  f"  baa  oeTer,  pertiape.hBd  ao  mnob 
tntoe  Bi  at  tEe  preeent  time,  it  1b  diScoIt  to  Hy 
lAo  ahaU  decide ;  bst  people  have  their  opinione  in 
tba  matter  ^^paaeatly  more  or  laea  inoorrect,  and  I 
halt  no  other  oDBlifioation  to  addiees  yon  npon  the 
nbjeet  other  tban  nn  oonTidtonB  thereon.  Tbera 
taoneptriat  npim  which  meet  people  are  agreed. 
Til.,  the  oBoae  of  the  dieeaae  ie  atmoqtherio.  Iliia 
•ppaan  eo  obviooa  from  the  polmoDMy  oomplica' 
tiMU,  whiA  abnoat  oneiceDtiunally  appear  to  be  at 
the  root  of  the  miechief.  The  qoeetiou  then  ariaea 
H  to  what  there  ie  in  the  atnioi|iltere  adeqnate  to 
1i  a  naJTenal  oom]daint.    It  is  »p- 

— : 1 — .-._,  pnq)jrty  in  the  air, 

— ___e  iteelf  obviooe,  and 

uiiapDarentlynotaBeim.  It  iatraeaCaatuuntal 
oMtOThaa  notitted  bb  dieoorery  of  each  a  germ; 
bat  there  an  atrong  reann*  t<x  donbtiDg  thii,  for 
other  diieaBBB  make  no  aeoMt  of  Udr  lymotio 
BBtare,  and  bow  can  it  be  nppoeed  that  lhi>  wide- 
*pnaa  dlaaaBe  Bhonld  be  eo  retioeot  f 

There  oan  be  bat  one  other  atmoapberio  eonrce, 
and  that  a  non-ornn!e»d,  but  y  at  organic,  elB  unnm . 
Too  will  follow,  Sir,  what  I  ntan.  Organic  mattere 
nurallT  emit  wme  e&tuTium  by  their  decompori- 
■ea,  and  g^«rallj  mingled  with  geima  or  reaiutwat 


vuti^g  the  peroeptioiu.  It  ii  one  of  the  greateat 


a  lube  and  obnoiiaiu  prindplea.  Sugar  Deeds 
1  d^it  ohange  to  oonveit  it  into  oiulio  add  ; 
■nbeaC ealeiaed  with  pctedi,  generate*  the  fatal 
pBHie  eekL  Bat  it  would  Iw  an  nnnecaesary 
Bdtlpljhig  ct  words  to  enlarge  upon  this  aspect  of 
tbeqeertlon.  There  ia  one  more  fact  bearing  upon 
the pout-^j,  thii:  llie  patrefaoUoD of  mwDbwa 
"  Boy  mdiridnal  ipede*  nneratee  poisons  whli^ 
SM  ^colarty  fatal  to  hTing  membeia  of  that 
■PMu  There  are  reascna  tor  mpponng  that  this 
u  Ug  i^usa  of  influenxa.  It  the  mischiel  of  the 
jKura  be  sn  onepedflc  chemical  action  npon  the 
™I!™"T_orgena,  animati   and  plant*  would  be 

It  ii  impoBsihle  to  read  of  the  number  of  inter- 
■Wta^hich  take  pleea  annually  in  and  aronnd 


ladieelly  wrong  in  t 
inoeaiing  in  nomati 
decaying  woody  matt 


Sierra  L 


tioatars,  and  of  the  number  of  yeaie  neoamary  for 
disenlution,  wilhont  feeling  that  there  Is  etrnisthint 
'  1  the  system,  end  this  daoRet  is 
latrieal  ratio  year  by  year.  It  the 
""  of  theewampe  olBrBiilaDd 
n  gennate  yellow  leTir,  how  mooh 
ippaUiog  accomulatien  of  human 
bodies  a  vira  eoiwa  of  i^uenia,  or  as  some  declare 
it,  malarial  tsTar. 

Now,  whatiathe  remedy  tor  thia  P  There  la  but  one 
answer — ciemation.  On  thisenhjeotitis  needleeB  to 
enlarge,  itbeiug  an  indepeodeot  matter  for  couddeia- 
tlou.  8nparatjtianbai«tlieway,andman,assTsr,wlll 
holdtothisthoDgh  thsy  loseui^liTee.  Why  do  not 
onr  preachsn,  who  can  heet  onrreot  the  erU,  ^ce 
otbeie  would  be  inspected   of  inallgioo,  juoteit 


nbgue  of  it*  cEfldren  7  Audwiiy  do  Mople  object 
to  being  trannorted,  like  Elijah  of  old,  to  hMTen 
in  a  chariot  of  ire,  and  why  are  they  eo  particniar 
astotheDManibywhieh  ibeii  bo^  ibaU  be  n- 
Bclred  into  their  eonitltuait  elenienla  t    Doee  not 

the  inuoortality  of  the  soul  7  To  those  who  would 
urge  that  this  fllrtnasn  is  as  preralent  in  oonnbr 
plKee  as  in  towns  there  is  an  anawer :  m«l.riJ 
agents,  having  completed  their  action  on  one  sub- 
JBCt,  gauaratein  bia  body  germs  which  are  trans- 
mitted to  others  irreepeotiTe  of  town  or  country. 
Sena  Sana  In  Corpora  Saoo. 


whether  there  Is  any> 
. .  „  apacial  in  thia  epidoinic  ot  influsnie  ot  which 
so  much  ii  said  7  That  diaeasea  of  the  respiratoiy 
organs  are  carrying  off  large  numbers  (larger 
numbanthau  usual),  is  proved  by  the  retningof 
Uie  Begistrer-Oeneral : but  the  "scare"  has  sntely 
■ttajnra  its  limits  when  it  is  gravely  stated  that  tbe 
death-rate  of  Brigbtoo  hu  reachBd  "  the  enomona 
figure  ot  eO'9  for  tbe  week,"  in  apparent  ignorance 
of  the  fact  that  thoaa  flgsiea  reter  to  the  death-rate 
"peraoDUm'' — a  vaitly  diffenntitata  otthings,  A 
■imilar  miatake  has  been  made  by  many  ptpera. 


Tbe  Fin. 


[33H9.1-IF  Capt.  Battenby,  letter  No.  33110, 
p.  AD6,  will  reter  to  the  "  E.M.^'  for  Dea.  18  of  last 
year,  p.  3T0  ot  preeent  vol.,  he  will  tee  a  prepara- 
tion apedally  reoommeuded  for  thia  purpoae  by  Ur. 
A,  Haly  of  the  Colombo  Muaeum,  which  may  auit 
his  reqairementa.  C.  8.  F. 

[33150.]-!  tiATK  tried  the  following  metiiud  for 
two  yean  and  fouud  it  very  sucoeaaful,  but  it  needi 
practice: — 

With  sdBBOii,  tamed  np  at  the  end  a,  cat  off  tbe 
abdomen  ;  pin  ont  tbe  o^halo-thonuc  and  legs  on 
cork  and  iBave  them  to  dry  (this  may  take  lii 
weeka)  ;  by  preanng  gantlv  with  a  paiot-bmsh  and 
blotting  p^ier  amphr  the  abdomen  through  the  hole 
made  where  it  joined  the  cephalo-tboTBi :  be  oara- 
fol  not  to  sqneese  oat  the  oolonr  layer  neit  tbe 
akin.  Take  a  glaas  pipe,  lOIn.  long,  jin.  bore,  draw 
it  out  to  a  fine  p<HDt  one  end,  and  tun  it  up  about 
60°  (this  prevents  ths  abdomen  from  falling  off) ; 
fasten  a  amall  scent-squirt  bellowi  on  the  other  end  ; 
inflate  the  abdomen.  Make  an  oven  ot  a  small  tin 
box,  pot  lid  on  thiee-quartera  only,  place  it  aide- 
wava  over  a  ^^t-lamp,-  and  hold  the  ir^flaled 
abdomen  JDetinsideittOlithaidens-  Itiisometimes 
neceswry  with  large  aUni  to  put  some  sum  at  end 
of  tube  to  prevent  akin  being  blown  off,  in  which 
case  the  only  way  of  removing  abdomen  u  to  break 
off  the  tube.  Remove  the  abdomen  every  tew 
moments  and  teat  the  hardness  with  the  Soger, 
blowing  oontinoally  (a  second  person  needed  for 
large  spiders).    If  yon  remove  the  abdomen  and 

...  .-.._.   _    -  r_    ,gji,t^iy  collapeoi,     Siie  of 
m  size  of  hole,  which  it  must 
to  escape.    Oum  the  abdomen 
the  oeplulo- thorax  when  Soished. 

OoUeotor. 


targe  spiuvnj*  .u  you 
oeasa  blowiag,  it  immt 
point  ot  tubedepends  oi 

fit,  allowing  no  air  to 


treated  by  J.  H.  Tnucott  and  other  mathematioiana. 
It  from  any  point  in  an  eUinse  we  draw  lines  to  the 
foci  and  bisect  i  heir  Included  angle  by  a  normal  to 
the  carve,  we  obtain  the  direction  of  the  radius  at 
that  point.  How  oan  the  length  of  anch  radios  be 
determined  P  Let  two  such  radii  be  drawn  from 
two  points  in  the  seme  qnadtaut  ot  tbe  ellipse,  and 
be  produoed  till  they  intareeot,  and  let  tne  angle  at 
their  iutenectioD  be  known,  can  the  induded  length 
ot  arc  be  determined  ?  It  two  lines  be  drawn 
through  the  intersection  ot  tb  ~ 
the  periphery  at  two  points  ii 


•radlallng  honr-Unes   ot  a 
■■    ■'^'    what  is  the  our 


lOBtfa  ^aL  V 
sonditlca? 


I  that  wm  fulfil  Ode 

,  add  that  I  have  found  In  an  old  beatisehy 
Qregory  the  ssoond  nle  that  I  gave  receotty  fn 
drawing  a  dial.  A,  0.  X> 

HOW  TO  UAZX  AN  ABO  J.AXr. 
[3SlG2-]~A]UTanu  like  myealt  oftsn  lA  how 
to  make  an  are  lamp.  I  beg  to  give  deecription  of 
one  I  have  made  and  often  nae.  Proonie  thiek 
wood  base,  and  firmly  attach  upright  ot  metal  with 
arm  at  top,  dvet  or  bomw  bio  arm  ^in.  soft  rod 
about    2in.     long,    with   stout   piece   sheet-bras* 


each  lida  of  end  of  toft  iron  armature,  on  whloh  a 
piece  of  stent  wire  ia  soldered,  projecting  tin.  enoh 
aids  to  go  tbiough  boles  in  L-necestoformluDgaC. 
A  loop  la  aoldsred  on  left  side  ot  armature  St  B, 
also  another  loop  at  A,  soldered  to  aheet  fan*  at 
md  of  magnet  to  keep  armature  from  faOing.  In 
loop  at  B  reats  one  Sod  ot  flat  atrip  of  bras*  fittt 
must  have  two  holM  drilled  In  it,  one  tor  tnbe 
carrying  top  carbon  to  pass  through  easily,  tha 
othsr  tor  guide-rod  fitting  loosely.  A  tube  E  •• 
long  as  posalble  ia  fixed  <o  arm  as  guide  for  tube  D. 
Put  about  three  layers  of  No.  16  win  on  magnet, 
Oonneot  F  terminals  to  one  end  ot  wire,  tha  other 
end  to  be  soldered  to  several  small  wires  to  be 
flexible,  and  tiieo  to  tbe  tnbe  O.  By  adjoatiaB 
A  B  Q  H,  the  nght  diatano*  ot  lift  oan  be  obtained: 
Have  weak  spring  F.  Uake  slotinfootof  nesetiva 
carboD-holdar  tor  lateral  odjustmeDt.  Use  6mm. 
carbons  With  about  40  volU  3  amperis.  Whsn 
circuit  is  completed  megnet  pulls  loop  B,  lilte  J, 
and  lilte  top  oubon,  totming  arc.  0.  L.  W. 

isKS-OBiNnnia. 

I^IfiS.] — As  many  queries  regardlnK  this  sub* 
ject  appear  from  time  to  time,  and  pract^al  answers 
seem  rather  eearee,  perhaps  the  eiperiencea  of  an 
amateur  may  have  eome  intereet. 

Whoi  I  Btarted  on  this  work  I  had  no  knowledge 
of  the  prooaes  whatever,  and  did  not  know  even 
what  materials  to  use.  Starting  thus,  I  naturally 
referred  largely  to  back  vola.  ot  the  "E.M."  {tor 
the  benefit  of  those  London  readers  who  don't 
know,  tbe  back  vols,  ot  the  "£1.H."  can  all  be  seen 
at  tbe  Patent  Ofltce  Library,  open  to  10  p.m.  On 
all  ordinary  daya).  In  these  I  found  a  mam  ot 
theoratieal  information,  and  a  litUe  practical,  but 
to  all  intents  and  pnipoaea  nothiug  as  to  aotnal 
nudaof  prooeedore.  I  may  say  that  the  most 
useful  letten,  &c.,  I  fouod  were  thoee  of  Mr. 
Oodfrgy,  in  Vol.  XXTI.,  also  In  Vola.  XXXTI., 
XXXYII.,  and  XXXVTII.,  a  series  by  "  Ordsric 
Vital,"  most  ot  which  was  beyond  me.  I  read  a  lot 
about  the  expente  of  the  glasi,  the  eaatinm  required 
tor  finidilng  tools,  and  B  lot  more  which  I  can  oi '~ 
think  vras  Intended  by  the  writer*  (no 
Vital,"  Mr.  Qodfrey,  or  "  Priamatiqae  ;  m  uenec 
amatann  trem  attempting  thia  kind  ot  work. 

Tbe  prooAsa  I  employ  is  very  simple.  Having 
obtained  the  glaar  (Chanoe'a  hai4  orown  and  dense 
flint  of  second  quality,  of  Hatley  Bros.,  Soho- 
aquare),  I  cut  out  the  disc  required  and  cement  It 
with  pitch  on  a  wood  ohnck  in  tha  lathe,  and  pro- 


where  it  tonehta  t£«edg«  of  lens.  This  tool  is  fed 
slowly,  ereal]',  sad  •ontinnooalv  with  nad-and- 
water,  the  lathe  being  meanwhua  driven  at  tha 
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higbfltt  ipeed  obtainaUe.  This  quioklT  grisda  it  to 
a  tme  drdo,  whioh  done,  the  land-a&a-water  goes 
off  the  eoene,  and  emery  and  water  oome  on.  to 
flniih  off.  The  disc  is  now  cemented  on  to  another 
chnok,  of  wood,  with  a  link  turned  to  fit  it,  about 
half  the  depth  of  the  ghup.  Having  aaoertained 
that  it  ii  flat  and  true,  it  ia  ground  to  the  required 
curre  in  the  lathe  hj  means  of  a  disc  of  plat^-glass 
cemented  to  a  wooden  holder.,  Starting  with  both 
glasses  flat,  and  feeding  with  medium  emery  and 
water,  the  one  in  the  lathe  becomes  convex  and  the 
disc  on  holder  concave,  the  curve  becoming  deeper 
as  the  process  is  continued,  any  desired  curve  beug 
thus  easily  obtained  and  tested  by  card  templets, 
till  of  conect  radius ;  care  insures  a  perfect  curve. 
The  polishing  is  done  in  the  same  way  with  a  pitch- 
on*fflass  tool  and  rouge  and  water,  and  finished  by 
haxid  motion  only,  having  removed  the  chuck  from 
the  lathe  and  supporting  it  on  a  stand  for  the  time 
beinff.  The  figure  can  be  altered  at  will  during 
policing  by  varying  the  form  of  the  pitch  on  the 
tool. 

As  this  process  seems  to  give  veiy  fair  results, 
what  I  should  like  to  know  is  where  the  expensive 
brass  and  iron  tools  come  in  f  In  fact,  where  the 
entire  expense  comes  in,  considering  that  sufficient 
glass,  crown  and  flint,  for  a  Sin.  o.g.  costs  but  6s.  if 
cut  from  the  sheet,  rather  more  if  bought  in  discs. 
I  read  a  lot  about  polishing  with  tripoli,  pumice- 
powder,  rouge  on  suk  and  paper,  but  can't  get  on 
with  any  of  them  like  pitch  and  rouge.  My  system 
of  curves  is  rule  of  thumb,  trial  and  error,  and  it 
works  very  well  on  the  whole,  for,  disregarding 
time,  the  results  have  been  very  satisfactory. 

I  should  much  like  to  hear  the  views  of  other 
glass-grinders  on  the  above  methods.      V.  J.  0. 


THB  HTJKBBBSTOKB  BOAD  AOOIBBNT. 

.  [33154.]— I  SHALL  hope  to  see  a  letter  from  Mr. 
Stretton  on  the  Humbentone  Boad  accident,  whioh 
happened  on  the  Midland  last  week.  It  appears 
that  some  fly-shunting  was  going  on,  ana  by  a 
mischance  some  waggons  ware  knocked  on  to  the 
main  down  just  as  ue  express  was  due.  Fortu- 
nately, although  theiv  was  much  damage,  there 
was  no  loss  of  life ;  but  it  would  be  interesting  to 
learn  if  the  express  could  have  been  stopped  if  it 
had  been  fitted  with  the  Westinghouse.  ItissUted 
that  Sir  J.  Allport  was  in  the  train ;  if  so,  he  has 
probably  inquired  into  that  point. 

Bnn.  Bor. 
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[33156.1— Thb  apparatus  required  for  the  next 
two  experiments  is  the  same  as  the  last  described. 

5.  Eleetrijieation  it  Variable  in  Amount. --l^Tdie 
the  glass  rod  and  slowly  draw  it  through  the  hook 
attached  to  the  can.  The  pith  ball  will  be  found  to 
diverge  from  the  vertical.  Excite  the  glass  rod  again, 
and  affain  draw  it  through  the  hook.  The  pith  ball 
will  be  found  to  diverge  still  further  from  the 
vertical,  and  will  probably  touch  the  can.  This 
experiment  shows  that  a  body  may  be  more  or  less 
strongly  electrified.  For  as  the  attraction  between 
the  pith  ball  and  the  can  is  the  size  of  the  electrifica- 
tion of  the  latter,  so  it  may  be  safely  assumed  that 
the  attractive  force  increases  with  the  electrification 
of  the  can,  and  the  greater  the  attractive  force  the 

Ssater  wul  be  the  divexgence  of  the  pith  ball  from 
e  vertical. 

6.  Example  of  Uniform  £UctriJlcation,—Mt&r 
electrifying  the  can  so  as  to  produce  a  convenient 
divergence  of  the  pith  ball,  turn  it  without  touching 
it,  together  with  the  insulating  stand,  on  its  verticiu 
axis.  It  will  be  observed  tluit  liie  pith  ball  con- 
tinues to  be  drawn  aside  from  the  vertical,  and  to 
the  same  extent.  This  shows  that  the  degree  to 
which  the  can  has  been  electrified  is  the  same  on 
every  side.  Hence,  although  the  can  has  been 
touched  only  at  one  point  bv  the  exdted  glass  rod, 
the  electrification  has  sproaa  all  over  the  can. 

Conduction.— When  any  body  becomes  electrified 
throughout  b^  contact  with  another  body  at  a 
single  point,  it  is  said  to  be  electrified  by  '*  con- 
duction." Any  body  capable  of  being  electrified 
by  conduction  is  tenned  a  **  conductor."  A  cen- 
dnctor  may  be  otherwise  defined  as  a  body  whose 
electrical  ttate  m  alwayi  the  same  throughout, 
"Sameness  "  of  electrical  state  may  be  taken  pro- 
visionally to  signify  that  two  points  on  a  body  are 
either  both  electrified  or  both  unelectrified. 

7.  Eleetrifieation  Tramferable  to  an  Insulator,— 
Excite  the  glass  rod,  and  then  pass  it  over  a  portion 
onlv  of  the  surface  of  a  dean  piece  of  ebonite. 
Hold  the  ebonite  over  some  smau  putides  of  any 
light  material.  It  will  be  found  that  the  partides 
are  only  attracted  by  that  part  of  the  surface  of  the 
ebonite  whidi  has  been  touched  by  the  glass  rod. 
This  experiment  may  be  varied  in  the  following 
manner  :^Pass  one  side  of  the  piece  of  ebonite 
over  the  exdted  glass  rod ;  hold  it  near  a  suspended 
IHth  ball.  The  jpith  baU  wiU  be  attracted  by  that 
side  of  the  ebomte  whioh  has  been  in  contact  with 
the  glass  rod,  but  not  at  all,  or  only  veiy  feebly,  by 
the  opposite  side. 


This  experiment  shows  that  the  ebomte  becomes 
deotrified  by  contact  with  an  dectiified  body  only 
at  the  points  of  contact,  while  the  rest  of  the  ebonite 
remains  undecteified.  Hence  a  piece  of  ebonite 
may  be  in  different  dectrical  states  at  diffesent 
points,  and  is  consequently  not  a  conductor.  It 
may  also  be  inferred  as  probable,  from  the  last  two 
experiments,  that  all  bodies  become  deotrified, 
dther  wholly  or  partially,  when  brought  into  con- 
tact with  an  electrified  body. 

In9ulation,—A  body  such  as  ebonite  is  termed  an 
"insulator."  An  insulator  mav  be  defined  as  a 
body  whoee  electrical  si  ate  need  not  be  the  same 
throughout.  When  deotrified  in  one  part  the  rest 
of  the  body  remains  uixdectrified.  The  above 
definition  of  insulator  is  consistent  with  the  ex- 
planation given  under  Exp.  4  of  the  meaning  of 
msulating  a  conductor.  For,  if  an  dectrified  con- 
ductor is  placed  on  an  insulator,  although  the 
surface  of  the  insulator  in  contact  with  the  con- 
ductor becomes  dectrified ;  the  under  surface  does 
not,  and  the  dectrical  state  of  the  conductor 
remains  unaffected.  It  is  found  practically  that  an 
decteified  conductor  loses  its  deomfication  in  course 
of  time  when  supported  bv  an  insulator.  The 
latter  is  consequently  described  as  ^ood,  or  bad, 
according  to  the  length  of  time  dunng  which  an 
dectrified  conductor  placed  on  it  retains  its  dec- 
trlfioation. 

Practical  Hemarks, — A  piece  of  ebonite.  Sin.  or 
4in.  square,  and  |tn.  thick,  is^  suitable  for  the  last 
experiment.  The  attraction  may  be  tested  by  means 
of  small  chippings  from  a  feather,  or  quill. 

a.  J.  B. 
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Plaks  for  a  triple-exfNmsion  looomotive  have  been 
made  bv  a  (German  engineer,  who  proposes  to  put 
the  high-pressure  and  intermediate  cylinders  out- 
ride and  the  low-pressure  inside,  connecting  all 
three  with  the  same  axle. 

IxPBOVBiCBNTB  in  the  manufacture  of  margarine 
are  causing  great  embarrassment  to  the  expvts  in 
Paris.  In  a  prooectftion  for  selling  marsarine  as 
butter,  M.  Gnrard,  chief  of  the  munidpal  labora- 
tory, admitted  that  all  the  apparatus  for  detecting 
the  mixture  of  margarine  with  butter  are  untrust- 
worthy, while  M.  Yillers,  professor  in  the  School  of 
Pharmacy,  and  M.  Moreau,  official  taster  at  the 
great  central  markets,  both  expressed  doubts 
whether  the  most  experienced  dealer  could  discover 
the  fraud  by  the  test  of  the  palate.  Neverthdess 
the  magistrates  of  the  Police  Correctionndle  in  this 
partionlar  instance  inflicted  heavy  flnes  on  the  de- 
fendants. The  profitable  nature  of  the  adulteration 
will  be  seen  from  the  fact  that,  according  to  the 
evidence,  margarine  of  the  best  quality  can  be 
mannf a<^ured  at  a  cost  of  about  Ud.  to  Is.  3d.  the 
kilogramme,  while  the  same  quantity  of  good  butter 
is  2s.  lOd.  to  3s.  4d. 

Eifecta  of  Tiffbt- Lacing. — In  the  number  of 
the  Edinburgh  Medical  Journal  for  the  current 
month  Dr.  Johnson  Symington  describes  the  con- 
ditions which  were  found  in  the  body  of  a  woman 
of  fifty,  in  whom  the  effects  of  tight-lacing  wese 
very  obvious.  As  regards  the  chest,  he  found  that 
down  to  the  levd  of  the  fourth  costal  cartilages  the 
sternum  was  convex  and  prominent  and  the  inter- 
costal spaces  large.  This  part  of  the  diest  was 
fiattened  from  side  to  side,  the  antero -posterior  dia- 
meter opposite  the  third  costal  cartilage  being 
8in.,  while  the  transverse  was  only  T^m.  The 
lower  part  of  the  thoradc  wall  was  greatly  con- 
tracted, the  lower  coetal  cartilages  being  pushed  in- 
wardSf  so  that  the  right  and  left  seventh  cartilages 
were  m  dose  contact  with  each  other  from  their 
attachment  to  the  sternum  downwards  for  2(in. 
There  they  touched  the  tips  of  the  eighUi  costal 
cartilages,  which  not  only  approximated  in  the 
middle  line,  but  dightly  overlapped  each  other.  At 
the  levd  of  the  f ouith  costal  cartilaffes  the  droum- 
ferenoe  of  the  chest  after  removal  of  the  integu- 
ments was  27in.,  while  opponte  the  lowest  part  of 
the  dghth  costal  cartilage  it  was  only  17  in.,  and 
with  dtght  pressure  this  could  be  reduced  to 
16in.  The  liver  vras  less  altered  than  is  usually  de- 
scribed. The  lower  part  of  the  right  lobe  was 
pushed  inwards,  and  the  right  and  anterior  surfaces 
showed  a  distinct  depresnon  running  outwards  and 
upwards  for  2\m,  In  this  the  tenth  rib  was  lodged. 
Almost  the  whole  of  the  gall-bladder  projected 
beyond  the  lower  edge  of  the  liver.  When  the 
stomach  was  filled  with  air  it  showed  a  distinct 
constriction  about  the  middle  of  its  vertical  portion, 
and  the  pylorus  was  not  overlapped,  as  it  usually  is, 
b^  the  liver.  Both  large  and  small  intestines  were 
distinctly  lower  than  normal,  but  the  kidneys  and 
spleen  had  undergone  no  material  change  in  position 
or  form.  The  careful  stud^  of  such  a  case  from  the 
anatomist's  point  of  view  is  of  the  utmost  import- 
ance, and  the  changes,  both  in  position  and  form, 
evident  in  important  organs  in  the  case  just  de- 
scribed will,  we  hope,  emphaaise  the  evils  of  an 
absurd  and  silly  custom. — Lancet, 


SEFUES  TO 


fU« 


fioa 


»♦» 


*^«  In  their  antwers^  Cerres  jhmmtt  art  rmptiu 
fuUy  requested  to  mention^  m  emeh  itutmet^  tkt  fiA 
and  number  of  the  query  asked, 

[75759.]  —  aaeation  in  Arithmetic,  -hi 
X  «  Nn  of  years*  growth.  The  unit  vdiu,80pv 
cent,  of  Is.  3d.  >■  Is. 

Value  of  each  sapling  »  Is.  ^  (v  -  4). 

--       ,       ,.  4840 

No.  of  saplmgs  per  acre  =    ^ — . 

Value  m  x  years  =  -i -r-^- . 

_1     (x-4)4SW 


.'.  Annual  value  =  -  . 

X 


2t 


By  question  x  years  gives  the  Tnaiimum  vaIqs. 
(A)  Therefore,  using  diff.  calculus — 

1     {x-4)  4840        (X  -  4)  2420  ,  ^ 
X  2x  X* 

«  2420jr-i-4«2420«-» 

.^  V  .  o  »  -  2420X-*  +  8-24204r-» 


dx 


,\  2420  r-« 
1 

X 


8  2420 

8i-» 

8. 


Whence  annual  value  from  formula  above 


4  X  2420 
88 


151,  25s.  =  £7  lis.  3s. 


(B)  Or  simpler  by  guess.  Period  cannot  bs  . 
than  5  years,  nor  reasonably  more  than,  asjiSttj 
By  formula  above  at  6  years,  we  gel — 

?f  -  96.  8.. 


At  20  years,  we  get— 

16'  2420 
400 


m  96,  8s. 


Try  intermediate  numbers,  and  it  will  be  fo8s4 

that  8  years  gives   the  highest  value.    Asit» 

happens  that  our  two  results  (5  years  and  20  ycsa) 

1            •  VA       ^4  (5-4)  ^  (20  -4)  t- 
are  equal,  we  might  expect  * — ~ » 

give  a  probable  result.  Max  Pass. 

r7o851.]-Midland  BaUway  (XT.a.^— Skatdm 
of  M.K.  goods  engines  appeared  m  Vol.  XLIT.Qf 
the  *'  £.M."  on  pages  453  and  479.         MiiOXiL. 

[75895.]— How  to  Beatore  Shrank  WooUsa 
Artiolea  to  their  Orisinal  Dimas8loiis.-I 
think  **Simonides"  has  reodved  no  satiifsctorx 
answer  to  the  above  query ;  and  I  venture  to  vb^ 
that  he  may  as  well  reasonably  expect  an  sls^ 
band  to  retain  its  stretched  poation  after  bog 
liberated,  as  expect  his  woollen  articles  to  nteia 
their  original  dimensions  after  washing,  or  swe 
wearing,  unless  the  material  has  been  shrank  botes 
making  up  into  garments.  I  will,  however,  tiyto 
give  him  one  or  two  hints.  My  remarks  will  applf 
more  particularly  to  woollen  goods  sold  for  ooat- 
ings,  trouserings,  ladies'  mantles,  &c.,  but  will  dn 
apply  to  nearlv  all  woollen  and  flannd  materisli 
manufactured  xor  under- wear  generall v.  Thon  i% 
in  factories  used  for  the  finishing  of  doth,  ftlt. 
fiannds,  &c.,  a  machine  known  by  the  nams  of 
tentering  machine,  which,  in  many  initsnwi, 
would  be  more  properly  named  an  inf  enial  maehiaa 
The  pieces  are  brought  to  this  machine  in  a  w«t 
state  generally ;  the  last  time  they  need  to  bs  m 
this  wet  condition.  The  man  in  charge  of  macihiM 
has  instructions  to  stretdi  the  piece  to  the  rsqossd 
saleable  width,— whioh  means  that  the  matond  tp 
be  operated  on  mast  be  got  out  in  some  instsaeos 
as  much  as  13in.,  so  that  a  piece  ^  cloth,  or  othflr 
material,  passing  into  the  machine  wet,  sad 
measuring  47in.  in  width,  must  come  out  of  msdtiBB 
60in.  in  width.  Itisalso  dried  during  the  strsteh- 
ing  process.  The  same  rul,e  frequently  appliss  to 
the  fengtii  also,  and  such  is  the  strain  to  whioh  sons 
pieces  are  subjected,  that  a  strong  piece  will  bs 
torn  in  two;  and,  in  rare  instances,  when  tbo 
material  has  been  a  thick,  heavy,  unyiddiag  oo^ 
there  has  been  a  tug  of  war  between  it  and  ths 
machine,  whidi  has  ended  in  a  defeat  for  the  lat^, 
as  it  has  broke  down  in  the  first  attempt  Tbs 
goods  thus  treated,  especially  those  that  havs  ben 
stretched  the  most,  are  turned  into  prsss  bofoM 
having  had  time  to  absorb  moisture,  and  crsep  bsdt 
to  their  unstretched  dimensions, — a  prooeas  wlu» 
retains,  to  some  extent,  the  fictitious  width  sad 
length  until  pttt  on  the  wearer's  back,  unle0  th«r 
are  shrunk  by  the  maker- tip  of  the  gaimssv* 
I  cannot  see  how  '*  Simonide^ "  may  hope  for  snf 
remedy  until  he  can  find  a  tradesman  honest  eaow 
to  sell  him  goods  that  have  been  made,  and  aot 
stzetched,  to  the  dimendon  which  he  require! ;  >&» 
the  mark  seen  at  the  ends  of  pieces,  bearing  words 
<•  thoroughly  shrunk,"  is  no  guarantee  as  to  tbs 
genuineness  of  the  same,  as,  in  too  manv  iastsnodt 
it  is  put  there  for  the  sole  purpose  of  deo^<|2* 
when,  of  course,  the  last  to  be  victimised  ii  tb» 
wearer.    The  best  hints  I  can  give  **  Sinooidsi 
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^  Protect  himflelf  agaiiut  raoh  fraud  is  to  deal*  with 
i^m  who  will  allow  oooacienoe  to  haro  a  ny  in 
Uteir  buainess  tra&iactions ;  or,  perhaps,  the  next 
beat  tbioff  wiU  be  to  test  the  goods  in  the  following 
manner :— Lay  a  part  of  the  material  evenly  on  a 
level  board,  or  table ;  take  a  sponge,  moderately 
wet  and  pam  it  over  the  part  to  be  tested,  whid& 
Deed  not  be  more  than  4iq.tn.  Next  take  an 
ordinary  amoothing-iron,  moderately  hot,  and  pass 
It  ovw  the  part,  to  force  the  steam  through,  and 
wat^  doeely  for  any  oontraction,  or  oreemng-in, 
of  the  part  tested,  and  if  you  see  any,  reject  it  at 
OToo,  and  try  elsewhere.  I  believe  there  is  no 
Imown  remedy  for  the  permanent  restoration  of 
the  articlea  **  Simontdes  "  complains  of. 

"EXPKBXSIXCK, 

[76903.] —  Incandeaoent   Oaa  -  laffbta.— Oar 
attention  nas  been  called  to  the  cozrespondenoe  in 
vour  issues  of  the  16th  and  23rd  ult..  with  reference 
to  our  system  of  incandescent  gas-Ughting.    Tour 
ooKTespondent  "  A.  X."  is  evidently  but  imperfectly 
acquamted  with  the  sdentiflc  construction  of  our 
burners.     We  would  point  out  to  you  that  in  gaa- 
buninff  it  makes  all  the  difference  whether  the  com- 
bustion   is  checked  or  otherwise,  and  *'  A.  X.'s  " 
eontenticm  *'  that  the  products  of  combustion  in  all 
foxms   of  Bnnaen  burners  are  certainly  more  in- 
jurious than  those  of  ordinary  fllnminating  burners," 
IS  eontradicted  by  sdentiflc  investigation.    With 
uxMdMoked  combustion  an  open  luminous  burner 
gives  off  1-2  per  cent,  of  carbonic  oxide,  and  '04  per 
cent,  of  acetylene ;  whereas  a  Bunsen  f  ives  off  '006 
per  cent,  carbonic  oxide  and  no  acetylene.    Then 
comes   the    question,  how  far  the  combustion  is 
diecked  with  our  incandescent  gas-burners?    On 
atkB  face  of  it  it  is,  to  a  certain  extent,  a  case  of 
ebeeked  oombnation ;  but  careful  analysis  will  show 
that  the  amount  of  carbonic  oxide  and  acetylene 
thrown  off  by  our  system  is  a  negligihle  quantity. 
The  reason  of  this  is  that  the  mantle  itself  is  prac- 
tically of  the  aame  temperatare  as  the  unchecked 
Bunsen  flame,  while  the  chimney,  by  cheokinff  the 
TsdiatiOD,  tenda  to  maintaiu  the  temperature.   Such 
groundless   and  ""■ft'>F?^^ft  statements  as  those 
made  by  your  correspondent  "  A.  X.'*  are  liaUe  to 
do  us  considerable  hum,  by  misleading  the  public, 
and  we  therefore  hone  you  will  give  a  space  for  this 
contradiction.     With  reference  to  the  inquiry  of 
Mr.   James   Cooper  which   has  reference  to  our 
"HehoB*'  gas-making  machine,  a  small  machine 
eomumes  about  26c.ft.  of  gas  pisr  nominal  horse- 
power, and  is  thoroughly  satisfactory  in  driving  all 
Oiseriptions  of  gas-ennnes.    The  cost  of  the  gas  is 
about  Is.  6d.  per  l,000c.ft.,  and  it   can  be  used 
either  for  lighting  or  heating  purposes.    There  is 
shsolutely  no  room  for  any  danger  with  this  ma- 
ohine,  provided  that  it  is  not  charged  with  benzo- 
Une  in  the  presence  of  a  naked  Ught. 

L.  Db  FoNBLAMauB,  Secretary. 
14,  Palmer- street,  Westminster,  S.W. 

[76917.]  —  Pressure  -  Gauffe  and  Ther- 
mometer  for  Hot  Air  (tJ.a)— An  ordinary 
piessure-gaogo  may  be  used,  for  the  gauge  need 
not  be  exposed  to  the  heat  of  the  air ;  the  pressure 
mav  be  transmitted  along  a  tube  which  is  perfectly 
oola.  The  temperature  which  you  propose  to 
xvgister  borders  on  a  dull  red  heat.  The  most 
latttfactory  pyrometers,  I  believe,  are  specially - 
obstructed  aur- thermometers.  A.  E.  B. 

[76003.]— Aluminium.— I  am  obliged  to 
/Metal  "for  hints  on  tempering  sheet- aluminium, 
inoommon,  I  am  sure,  with  many  other  corre- 
ipondents.  If  I  had  had  any  of  the  material  by 
me,  I  should  certainly  have  tested  his  most  obvious 
B^hpd  before  replying ;  failing  that,  however,  and 
Jwgug  from  the  emmentiy  sonorous  qualities  of 
the  metal,  I  inferred  ita  elasticity.  It  fa  quite 
WMBble  that  the  condition  into  which  <*  Metal " 
■as  brought  the  aluminium  may  be  but  allotropic, 
and  that  it  may  yet  in  time  return  to  ita  pristine 
■Pnngin«w.  A.  B.  B, 

[76003.]— Aluminium  (XT.  a)— The  Aluminium- 
ladoitrie- Action- Gesellschaft  of  Neuhausen  state 
in  ttkeir  work  on  aluminium  that  in  rolling  the 
>ml  on  the  blooming  or  middle  roll  it  should 
wways  be  rolled  hot,  "but  from  a  thick- 
ntts  of  from  6mm.  down  to  0'5mm.  it  can  be  rolled 
ooid.  Any  sheete  which  may  have  become 
m  and  springy  during  the  operation  need 
«U7  a  slight  annealing  for  the  last  turn  if 
[^aurad  to  be  soft.  Whether  this  annealing  has 
teen  roffidant  may  be  judged  easily  from  the  soft- 
ncis  of  the  metal,  and  Irom  its  property  of  remsin- 
SL?.  '°y  position  when  bent.  The  flner  the 
nw  IS  the  less  annealing  is  required.  Thinsheeta 
•aa  wires  need  only  a  heat  of  from  100— 160»  0." 

Mththal. 

[^76038.1— Compensated  Pendulum  (U.a.)— 
*Jo  aitides  on  pendulnnui  with  zinc  and  steel  rods 
5y*««d  m  Vol.  XLin.  pages  647  and  672,  which 
K;«  «  great  deal  of  information  on  the  subject 
*^  IS  also  an  article  on  a  pendulum  with  a 
J^  rod  in  Vol.  XLVI.  p.  300,  with  its  rates, 
»om  wludi  it  would  appear  that  it  leaves  nothing 
'•^  to  be  desired.  Misteal. 

[76042.]-.vniael- Valve.— Most  makers  mark 


**  inlet "  and  "  outlet  **  on  their  productions.  The 
former  is  invariably  under  the  valve.  If  fixed  in 
this  position,  and  gland  requires  packing  under 
pressure,  it  is  only  necessary  to  close  the  valve  to 
do  so.  If  fixed  the  reverse  way,  this  cannot  be 
done,  as  the  escaping  steam  or  water  prevents  the 
insertion  of  the  packing.  Tin  Taok. 

[76058.] -Observing- Ohair  (TJ.a.)— There  is 
a  drawing  and  details  of  an  observing  chair  and 
lamp  in  Vol.  XXXVL  p.  294,  communicated  by 
Mr.  Beaven,  of  Warminster,  of  which  he  writes 
well.  He  used  it  for  many  months  with  a  3io., 
also  with  a  Gin.  Berthon  equatorial  reflector,  and 
found  it  very  convenient.  A  chair  buUt  on  simila 
lines  might  possibly  answer  your  purpose. 

MlSTBAL. 

[76104.]— Oondenaers  for  Biunial  (TJ.Q.)— 
I  expect  you  will  experience  difficulty  in  m^ing  a 
3|in.  condenser  act  as  a4tn.  I  suppose  your  condenser 
is  pushed  as  near  to  the  slide  as  possible  without 
ruobing  against  the  slides  when  moved.  Unless 
you  are  expert  at  this  work,  it  would  be  worth 
vour  while  to  send  your  biunial  to  the  maker,  and 
let  him  make  the  alteration.  A.  £.  B. 

[76166.  J— Drying  Hose -Pipes. —The  hose- 
pipes should  be  passed  over  wooden  rollers :  iron 
never  improves  feather;  but  why  they  should  be 
passed  up  a  tower  100ft.  high  is  a  puzzle.  The  best 
beatment  for  hose-pipes  is  to  soak  them  in,  or  pass 
them  through,  a  tank  oontaining  ''bottoms'*  of 
oastor*oil,  and  leave  them  anyhow  most  convenient, 
coiling  up  afterwards  when  the  oil  has  soaked  in. 
If  they  must  be  drawn  up  the  tower,  hitch  them 
between  wooden  rollers  and  haul  up ;  out  why  not 
inquire  the  practice  at  the  London  me  stations  r 

S.  B. 

[76166.1— Metronome.— Had  not  this  querist 
better  look  through  his  back  volumes,  or  inspect 
some  of  the  instrumente  to  which  he  refers,  whidi 
I  suppose  can  be  seen  at  any  dealers  in  musical 
instrumenta? 


[76176.]  —Violin.— Idon't  know  whether  anyone 
has  ever  attempted  to  increase  the  number  of 
strings  on  a  viohn,  and  as  to  the  other  questions,  I 
really  do  not  see  what  the  material  of  which  the 
string  is  made  can  have  to  do  with  the  fifth  or 
"  double  fifth,"  X. 

[76210.J— Torsion  Balanoe.— In  reference  to  an 
answer. given  to  "  Student,"  in  last  week's  number 
of  the  '*  E.M.,"  I  find  I  have  done  Cioulomb  an 
injustice.  The  true  explanation  of  how  his  original 
torsion  experiment  was  conducted  I  find  explamed 
in  "Ezeroiiee  in  Electrical  Measurement,"  by 
B.  E.  Day.  Mr.  Day,  quoting  from  the  origiuffal 
work  of  Coulomb,  says :  "  Coulomb  suspended  a 
long,  thin  bar-magnet  in  a  torsion  balance  so  that 
when  there  was  no  twist  the  bar  was  in  the 
meridian.  He  then  turned  the  torsion  head  through 
eight  right  angles,  when  the  deflection  of  the 
magnet  from  the  meridian  was  20°.  He  then 
brought  the  torsion  head  back  to  zero,  and  placed 
near  the  N.  pole  of  the  suspended  magnet  the  like 
pole  of  a  long  magnet :  the  magnet  was  repelled, 
and  in  order  to  bring  the  deflection  down  to  17"*  and 
12  ,  the  torsion  head  had  to  be  twisted  through  12 
and  32  right  angles  respectively.  From  the  first 
part  olthe  experiment  we  find  that  for  a  deflection 
of  20*,  the  directive  action  of  the  earth  on  the 
magnet  is  2  x  360  -  20  »  700°  of  torsion,  and 
therefore  for  any  angle  jf ,  it  will  he  ^J^  x  **  ZSjf, 
and  from  the  subsequent  stages  of  the  experiment 
we  find  that  for — 
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.'.  When  the  arcs  were  as  12  :  17  :  24,  the  forces 
were  as  3312  :  1692  :  864.  If  the  law  of  inverse 
squares  had  been  exactly  true,  the  forces  would 
have  been  as  3312  :  1660  :  828."  N.B.— For 
"Student's*'  information  I  may  state  that  for 
small  angles,  the  sines  of  the  angles  are  generally 
taken  as  being  equal  to  the  angles  themsdvcs,  and 
that  is,  I  believe,  the  solution  of  his  difficulty. 

Iota  Dash. 

[76220J  —  Eleotro-Motor.  —  Beckoning  that 
your  10  Aunsens  will  give  about  20  volts,  you  will 
need  about  6  ampdres  to  make  up  your  100  watts. 
Hence,  if  you  make  a  htUe  Simplex-type  motor, 
with  field -magnet  core  about  l|in.  dta.,  4iu.  long, 
furnished  with  pole-pieces  having  a  S^in.  tunnel, 
in  which  runs  a  ring-armature  Sfin.  dia.,  liu.  deep, 
you  will  do  very  well.  Wind  the  armature  with 
lib.  Ko.  18,  and  the  field-magnet  with  2lb.  No.  14, 
connected  in  series.  S.  Bottonb. 

[76223.1— Terrestrial  Orbitca  Velocity.— To 
•*  F.R.A.S."— In  response  to  "  F.R,A.S*s. "  invitar 
tion  to  give  an  example  of  the  method  suggested  by 
me  (p.  449)  for  determining  the  earth's  velocity  in 
ita  orbit  for  a  given  date,  let  that  date  be  March  20. 
The  Jia^^tieal  Altnanae  gives  the  sun's  semi-dia- 
meter on  that  day  as  16'  6*1",  and  its  variation  in 
longitude  from  the  20th  to  2l8t  as  69'  31-3'  Taking 
the  semi-diameter  of  the  sun  as  equal  to  430817*363 
miles  (deduced  from  sun's  distance  for  Jan.  2,  given 


hi  «E.M."  Jan.  1,  p.  406,  as  90,642,919  mfles ;  and 
sun's  semi-diameter  for  Jan.  2  in  Nautical  Almanac 
16'  18*2").  Sun's  semi-diam.  in  "  (966-1")  :  Sun's 
semidiam.  in  miles  (430817*363  miles)  : :  Sun's 
variation  in  long,  per  diem  (3671'3"j  :  Sun's  appa- 
rent, and  earth's  real  velocity  per  diem  in  Ecliptic 
(1694216194m.)  »  18-462  mOes  per  sec. 

J.  M.  BOBASTOZr. 

[76228.J— Oataraot.— It  is  an  unfortunate  dr- 
oumstance  that  there  appear  to  be  two  complainta 
of  the  eye  known  as  "cataract" — first,  a  skin 
forming  over  the  eye,  and  probably  amenaole  more 
or  less  to  medical  agencies ;  second,  affecting  the 
lens  of  the  eye,  which  becomes  more  or  lees  opaque,, 
so  obscuring  vision.    This  latter  is  tiieref  or^  wholly 


to  save  others.  WiU  Mr.  Februm  oblige  us  by 
letting  us  know  which  oomplaiot  forms  the  subject 
of  his  communication,  and  of  the  book  he  recom- 
mends. J.  C. 

[76246.1— Fuller  Battery.— This  battery  could 
boused  for  plating  or  gildins  litUejobs:  but  my 
advice  is  Don't  use  it,  but  ratiier  a  Daniell,  which 
will  ^ve  you  far  greater  satisfaction.  If  you  only 
require  a  small  number  of  articles  dons  about  once 
a  week,  there  is  a  drv  battery  that  will  suit  you. 
Having  tried  it  myself,  I  can  testify  to  ita  fitness 
for  occasional  work.  The  E.  S.  dry  battery  i^  the 
battery  I  have  tried  for  plating  with  gold,  silver, 
copper,  and  brass,  also  mdtol,  and  think  that  for 
countty  lewellers  or  such  like  persons  wishing  to  do 
a  littie  plating,  gUding,  &c.  and  not  oaring  for  the 
trouble  of  putting  up  a  battery  every  time,  would 
find  in  this  battery  the  thing  wanted. 

S.  BOBBBT  BomzT,  Electroplater,  &c. 

[76274.]— Iron,  Heating  of  by  Electrioity. 
— Considering  that  a  current  most  encountear  ijesist- 
ance  to  develop  heat,  and  that  a  piece  of  iron  of  the 
sise  mentioned  offers  praotically  no  resiBtance,  you 
will  see  that  the  current  required  would  be  enormous, 
far  more  than  you  could  obtain  from  a  reasonable 
number  of  cells.  A  large  dynamo  could  be  made  to 
do  it,  but  rather  out  of  place,  I  should  say. 

F.  Abuew. 

[76291.]— Onyx.— This  is,  for  all  practical  pus- 
poses,  quartS|  though  not  so  hard.  You  can  dis- 
solve quartz  m  hvdrofluoric  acid,  made  by  simply 
takmg  a  piece  of  fluor  spar,  CaFi,  and  treating  it  wita 
sulphuric  acid  in  a  guttapercha  (not  glaas,  as  it 
would  eat  it)  vessel.  Coat  the  quarts  with  bees- 
wax. Then  write  on  it  with  a  stencil,  and  put  over 
the  vessel  and  you  will  find  it  soon  eaten.  But  you 
must  be  careful,  for  the  fumes  are  bad  for  the 
throat  and  lungs,  and  the  acid  itself  produces  sores 
wherever  it  touches  your  skin.  Z.  T.  X. 

[76*296.]— Prolapsus  Ani.— I  was  much  troubled 
with  prolapsus  and  ocoasional  fite  of  piles,  which 
now  and  tnen  bled.  They  did  not  become  very 
severe^  because  six  years  ago  I  fitted  up  a  system  of 
cleansmg  and  bathing  the  parte  by  water  jet,  which 
has  been  effectual  in  checking  the  complamt  so  that 
now  I  never  have  piles,  nor  does  the  prolapsus 
trouble  me  except  when  awaj  from  home.  A  piece 
of  small  gas- pipe  oommumcates  with  the  water 
cistern  and  enos  in  an  ordinary  gas-tep.  To  this  ia 
fixed  a  length  of  ^in.  rubber  tubing  ending  in  a 
nozzle,  care  being  taken  that  the  jet  of  water  is 
sufficient  in  volume  and  not  too  strong.  The  parte 
in  consequence  are  never  touched  except  in  re- 
placing the  prolapsus.  It  wiU  not  be  practicable  in 
most  canes  to  fit  up  a  permanent  arrangement  like 
mine,  but  I  think  it  can  be  managed  so  as  to  answer 
the  purpose  by  hanging  a  siphon  of  gas>pipe  over 
the  edge  of  the  oiBtem.  Tnis,  if  dosed  at  the 
bottom  by  a  top,  would  answer  very  well  if  the 
cistern  were  not  allowed  to  run  dry.  I  can  only 
say  that  I  am  glad,  for  my  own  sake,  that  I  thought 
of  the  plan.  Thbsbsoobb  and  Trn. 

[76312.]— Steam-Pump.— Certainly,  one  column 
of  pipes  may  be  substituted  for  the  present  three 
The  diameter  of  pipe  should  equal  that  of  a  drsle 
whose  area  equals  the  combined  areas  of  the  three 
cross-sectional  interior  areas  of  present  pipes ;  and 
theoretically  the  friction  will  remain  the  same ;  and 
probably  it  will  be  less,  as  the  velocity  in  large 
pi|>e  will  not  be  so  great  as  the  pumps  do  not  act  m 
unison,  and  may  be  taken  almost  as  acting  indi- 
vidually upon  the  pipe,  small  as  the  variations  of 
beate  or  strokes  may  be.        Walteb  Stbaffobd. 

100,  Balaam-street,  Flaistow,  E. 

[76332.]— Metal  or  Oompoaition.— Sulphur- 
suTphide  of  lead  will,  I  think,  answer ;  but  then, 
*(  Paulistano  "  does  not  stete  conditions  of  use — 
such  as  whether  it  is  to  be  employed  with  heat,  &c., 
or  not,  or  with  what  acids.  Z.  Y.  X. 

[76333.]— Microphone.- The  Hughes  micro- 
phone is  not  of  much  use  in  practical  telephony,  for 
the  simple  reason  that  there  is  no  provision  for  con- 
trolling the  preesure  of  the  carbon  contecte.  Em- 
ploying additional  carbons  betwixt  the  upper  and 
lower  carbons— i.e.,  in  parallel— is  but  an  imperfect 
remedy,  and  any  variation  in  the  length  of  the 
intermediate  carbons  has  the  effect  of  causing  some 
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d  thmn  to  be  tight  whiUt  oihen  are  alAok.  Per- 
lupa  B.  O.  Laster  will  tzy  the  tranimitter  shown  in 
•ketch  herewith  end  zepoit  the  remit    S^  end  S* 


^t/oic^ 


4tfe  hrea  iprinBe— the  former  of  moderately  stoixt 
lueterial,  tne  ubtter  of  thin  springy  brass.  Two 
«arbon  pleoes,  e  ^—one  pointed,  the  other  recessed 
or  oonntemmk  to  correspond— are  mounted  on  the 
ends  of  the  naings.  Tne  diaphragm  d  may  be  of 
thin  wood,  thin  sheet-iron,  cardboard,  or  parch- 
ment, &o.  S*  shonld  be  flnnly  serewed  against  the 
diaphn^m  \j  means  of  the  screw  e,  and  the  pres- 
■ore  or  the  contacts  regulated  by  the  finelv- 
threaded  nnt  and  screw  b.  An  induction  coil  sbomd 
be  employed  for  long  distances.  (See  reply  to 
76340.)  J.  H.  HiNDLB. ' 

[76336.]»Thermo-Dynamio8.— The  first  two 
eqpiationB  are  right. 

p  t;i  ♦  a  pt,  Vo^'^  >■    const (1) 

P  V  PnVo       _ 


Or- 


»    const. , 

t  to 

Divide  (1)  by  (2)  x  tifi-^m  toVo^K 

to       \vj  \PoJ  \Po) 


(2) 


In  the  above,  ^,  to,  are  absolute  temperatures,  and 
1'4  is  taken  as  an  approximation  to  the  ratio  of  the 
specific  heats  of  a  gas.    The  real  value  is  1  '408. 

V.  J.  B. 

[76339.]>-EaTiation  to  Onrve.— This  is  strictly, 
I  believe,  a  question  of  finite  differences.  A  series 
of  equidistant  ordinates  are  drawn  to  the  axis  of  x, 
and  measured,  and  the  equation  of  the  curve  found. 
If  the  curve  is  known  to  be  a  conic,  its  equation 
•oan  be  determined  without  much  difficulty;  but 
higher  curves  cannot  be  dealt  with  by  the  same  easy 
methods.  V.  J.  B. 

176339.]— Bitaation  to  Onrve.— Only  a  very  in- 
complete answer,  I  believe,  can  be  given  to  tiiis 
question— it  depends  on  the  species  of  curve  to  be 
oonsidered.  The  following,  however,  may  be  of  some 
use.  Let  a  curved  line,  A  B,  be.drawn,  and  refer  it 
to  axes  OzyOp.  Measure  off  distances  a,  ^,  0. . .  .n 
(not  too  far  apart)  from  O  alonj^  0  x,  and  measure 
the  corresponding  values  of  ordmates  y ;  call  these 
I^^^^  y«f  yh,i(e  ....  ^n.  Now,  if  this  curvc  be  such 
that  its  equation  can  be  assumed  to  beapproximately 
of  the  form  y«A  +  B4?-»-C«'-i-  ....  +  Eaj"-i. 
lAgrauge's  theorem  for  interpolation  might  be  used 
'  to  determine  approximately  the  value  of  y  corre- 
sponding to  any  value  of  x  horn  a  ton.  See  Boole's 
^'^Finite  Differences,"  chap.  iiL    The  theorem  *'^- 
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^'  "  ^'^  {4$'-b){a-  e)  ....  (a-w) 
4./J..X  (x  -  a)lx  -  e)  ,.,,  (x  -  n) 
^^  ^{b-.a){b'-e)  ....  (*-  n) 


+  (y».) 


(x  -  a)  (x  -  b)  (x  -  c) 

(«  -  a)  (»  -  ^)  (»  -  c)  . . . . 


o 


To  make  the  matter  dearer,  take  as  an  example  No. 
3  of  the  exercises  given  in  the  chapter  referred  to— 
▼ix.,    "  Find  a  rational  and  inte^al  function  of  x 


which,  when  «  «  1, 2, 3,  shall  assume  the  respective 
valnea  4,  6, 10."    Inthiscaae- 


y.  .  (y.)  <^'fn^-^)  +  (y»)  (^  -  ^)   |^  "  ^) 
(a  —  *)  (a  —  e)  (*  —  c)   {b  —  «) 

+  (ff^  (a?  ~  fl)  (x  -  b) 

a  -  1,  A  -  2,  tf  -  3,  yn  «  4,  yt  -  6,  y<  ■  10. 

^  4  (j  -.  2)  (X  -  3)        6(x-Z){x  -I) 

^'         a  -  2)  (1  -  3)    "^     (2  -  3)  C2  -  1) 

10  f  g  >-  1)  (x  -  2) 

^3  -  1)  ^3  -  2) 

•  a:"-flp  +  4.  Ory  =  «"  —  «  +  4i8the expression 
required.  The  above  represents  a  curve  (a  parabola 
in  this  case)  passing  through  the  points  (1, 4),  (2,  6), 
(3, 10).  Ai  an  infinite  number  of  curves  may  be 
psesed  through  these  points,  more  ordinates,  in 
l^eral,  would  have  to  be  measured  and  introduced 
m  Lagrange's  formula,  in  order  to  find  an  approxi- 
mate expression  for  a  curve  such  as  (A  B)  that 
might  be  drawn  on  paper.  J.  H.  Tbxtbcott. 

[76340.]— Telephone.— The  querist  will  reauire, 
in  case  magneto- bells  are  not  employed,  a  long- 
distance battery  bell,  Morse  key  for  ringing, 
switch-hook,  induction  coil,  and  preferably  double- 
pole  receivers.  For  the  induction  coil,  take  a 
bobbin  l|in.  between  flanges,  fin.  diam.,  and 
flanges  Uin.  diam.  Wind  with  eight  layers  of  28's 
for  primary,  and  fill  up  with  40*s  single  silk- 
covered  for  secondary.  Ckxre  of  soft  iron  win. 
Hard-drawn  copper  or  phoephor-bronxe  line-wire 
are  superior  to  iron,  and  require  fewer  supports. 
The  carbon  transmitten  mentioned  are  not  of 
much  use.    (See  reply  to  76333. ) 

J.  H.  HniDLB. 

[76347.]  —  Coating  Iron  with  Brase  or 
Oopper. — Of  oourse  it  is  possible  to  coat  them ;  but 
I  would  certainly  not  recommend  these  metals  thus 
deposited.  Aa  I  have  already  said,  I  look  upon 
this  brass  electro- plating  more  as  a  curiosity  than 
an  indnsbial  process,  and  although  copper  is  easier 
to  deposit,  it  takes  time  to  get  a  thick  coat.  Besides, 
with  either,  the  friction  of  the  oars  would  soon 
wear  through  the  coating,  and  then  the  effect  of 
any  water  would  set  up  a  galvanic  action  between 
the  two  metals,  in  woich  the  iron  would  be  the 
sufferer.  But  if  galvanised,  and  the  coating  was 
worn  through,  thai  the  zinc,  not  the  iron,  would 
be  the  attacked  metal.  It  would  therefore  appear 
for  two  reasons  that  galvanising  would  be  both 
better  and  cheaper.  Mibtbjll. 

[76361.]— OyoUng.— In 
not  support  his  own  weighL  and 
tinuous.  In  walking,  the  "way"  is  almost 
destroyed  at  each  step,  and  therefore  energy  is  lost 
on  account  of  the  intermittent  stepping  motion. 
Perhaps  this  may  be  a  sufficient  explanation  of 
"  Cyclist's"  difficulty.  V.  J.  B. 

[76352.]— Poliahing  O^Uoloid.-Putty- powder 
polishes  ivory,  and  I  have  no  doubt  will  polish 
celluloid.  Water  and  elbow  grease,  and  plenty  of 
the  latter.  If  in  a  lathe,  move  the  rubber  of  flannel 
about  to  prevent  getting  rings.  Z  .  Y.  X. 

Sf6352.]—FoUslilngOellnloid.— Crocus-powder 
oil  gives  an  excellent  polish.  Putty-powder 
and  water  as  a  finish  slightly  improves  it.  I  know 
of  no  substance  that  requires  a  sharper 'tool  to 
finish.  It  is  impossible  to  polish  out  the  slightest 
imperfection.— Can  anyone  tell  me  why  camphorated 
spirits  of  wine  will  lorn  celluloid  so  that  the  two 
pieces  are  practically  one,  while  it  has  no  effect 
upon  xylomte,  apparently  a  similar  substance  ? 

[76355.1— Small  Arc  Itamp.— The  principle  of 
this  regiuator  is  the  same  as  that  of  the  electric  bell. 
At  the  extremity  of  the  stand  S  there  is  a  hole 
through  which  the  carbon  stick  C  slides  with  very 


the  rider  doee 
e  motion  is  con- 


little  friction.  On  the  board  P  there  is  a  little 
electro- magnet  composed  of  an  iron  core  2 in.  high 
by  ^^^in.  diameter,  upon  which  there  is  wound 
about  18ft.  of  insulated  thin  copper  wire.  The 
steel  spring  A  is  fixed  by  a  screw  on  the  stand  S, 


which  is  in  oooaeetaoa  with  essad^^i 
eleotro-ma^et,  the  other  end  (£)  Ufef  a  • 
nication  with  the  eonw  (—).   Oat^on^i 
ture  A  there  is  a  hole  and  scrsv  to  holiittai 
stick  C;.    When  the  regulatoi  is  atai,* 
of  the  carbons  are  in  real  cootsd,  tk  1    _ 
being  in  communication  with  the  kw  ^)I 
means  of  a  wire  twisted  in  the  niddk  m  ^| 
act  as  a  spring.  When  the  currsntitaa,! 
magnet  attracts  the  armature  ap»g  Ai 
the  carbons,  and  therefore  f orauBc  tti 
when  the  carbons  are  disoonnectsd  ths  1 
weaker,  for  the  strong  reaistance  of  ths  wi 
electro-magnet  losing  its  powsr  bbi  tts 
free;  the  oarbons  again  toneh sach oljbs, 
phenomenon  being  repeated,  they  ani" 
again.    This  alteniation  of  conneBKon  asti 
carried   out,  that  the  light  is  alvaji 
rapidity  of  the  movements  makss  tbe 
descend  by-and-by,   so  that  the  ni^ihtei 
continuously.  P. ' 

[76360.]— Ef&ciency  of  I>7naBO.-lb| 
polar  machines  principally  used  in  this( 
the  Victoria  and   Oulcher   dynaaos. 
generally  considered  to  give  a  slightly 
centage  than  the  best  bipolar  mMhiaa; 
advantages   in   their  favour  are  eona* 
namely,  low  resistance  of  annatunooifaLc 
of  the  cross  connections  in  same,  aofd 
amount  of  dead  wire ;  moderate  speed,  ac 
of  the  armature  coHs  to  fly  up,  ^d  amli 
revolving  armature  as  compared  with 
polar  machines,  which,  when  of  sane  r 
slightly  more  bulky  in  every  directiaa. 

J.  H* 

[76361.]— Velocity  of  I>3maino.— T 
of  a  dynamo  depends  upon  three  thiap  :- 
strength  of  the  magnetic  field ;  2nd,  thsr 
conductors   on   the  oiroumferenee  of 
3rd,  the  number  of  revolutiona  per 
diminish  any  one  of  these  means  a 
voltage  unless  one  or  both  of  the  othen 
spon£ngIy  increased.    The  deorease  in 
tioned  would  probably  reduoe  the  S.1L] 
70  volts.  An  mcreaae  of  oondneton  would  | 
necessitate  a  smaller  wire,  redaoing  the 
amperes.    Whether  or  not  the  magseti 
improved  depends  upon  the  seoticm  of  fieU- 
and  quantity  of  exciting  wire,  &c.,  if  the 
is  a  standard  one  by  a  good  maker.    I  si 
that  if  the  querist  reduces  the  speedy  he  1 
to  be  content  with  a  smaller  output  either  r 
or  current.  J.  H«  i 

[76365.]-Ozyohlorid6.  fto.— To  Ha. 
Flstohbb. — I  must  apologise  for  ha 
veyed  the  impression  that  I  wanted  a 
comparatively  I  only  wanted  a  pound, 
want  a  cement  at  all ;  but  amply  a  plaatic 
I  am  afraid  the  Editor  would  not  allow  me 
describe  in  full  detail  the  uses  I  should, 
the  material ;  but  I  will  state  one  ]purposs  1 
have  used  it  for  this  week,  and  if  it  would 
for  that,  it  would  answer  for  others.  I 
about  60  small  castings  made  in  brass.  Of 
from  a  single  pattern  this  would  not  he 
desinble  job,  so  I  had  to  supply  six  patterns^ 
I  could  get  anyone  to  do  it.  Theee  six  f  ^ 
had  to  make  of  wood,  which  took  about 
work,  as  they  were  very  troubleeome 
Now,  vrith  a  suitable  plastic  material  to  ^ 
should  either  have  made  the  pattexna  of  it. 
should  have  made  a  mould  in  the  matcoial  soif 
the  patterns  in  zinc.  Anticipating  that  70a 
perhaps,  say,  Use  plaster,  clay,  sand,  &e.,  Ims] 
Plaster  u  too  easily  damaged  and  broken ;  -^"^ 
a  long  time  to  dry,  and  hkewise  shrinks,  c 
distorts ;  and  sand  requires  suitable  boxea  to 
in,  which  I  have  not  got.  I  came  aon 
oxychlorides  about  twenty  years  ago  in  the 
Journal  of  Chemittry^  but  of  late  years  have 
forgotten  all  about  them.  I  happen  to  know- 
you  are  a  specialist  in  this  line,  and  I  know  i 
experience,  iiow  freely  you  impart  your  val« 
knowledge  to  readers  of  the  "  £.  M.,*'— heo  ' 
query,  which  I  will  now  put  as :  Wanted, 
matetial,  to  set  vrithout  shrinking,  and  to 
say,  melted  brass  (composed  of  hadf  zinc)  witiM 
disintegration.  A  very  brief  reply  would  eooW 
the  information— simply  oxychloride  or  ozjpto 
phate,  &c,  of  zinc,  or  as  may  be— althongb  ss 
additional  information  would,  of  oourse,' be  a|n0 
dated  and  valued.  W.  m» 

[76376.]— Arc  I^ighting.— To  lU.  Bonos^ 
Almost  any  pattern  dynamo  may  be  enplcj* 
provided  it  gives  about  eight  amp&rea  at  dO  tol 
pressure.  I  should- advise  one  with  a  dn 
armature,  about  3!n.  diam.  and  9tn.  long,  Mfi 
wound.  This  will  t^e  about  JHJ?.  to  drive.  T 
the  Brockie-Pell  lamp.  S.  Borroi9X« 

[76377.]  —  Cutting  Mount*,  &o.  —  Mooi 
cutters  use  a  sharp-pointed  kntfe,  and  woric  \i9 
mould.    There  is  a  patent  cutter  m  the  mszli 
cutting  ovals  or  rounds  any  sise  or  bevel;  csa 
used  with  a  diamond  for  glass.  G.  RBimik 

[76378.]— Phonograph.— To  Mb.  Bortoni 
As  you  are  going  to  use  only  half  the  numbst 
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*^  TOQ  most  let  twice  the  amount  of  cxizrent 
^  Owe  round  the  motor  to  get  the  eame  power. 
'"«|  must  therefore  employ  the  Bame  weight  of 
*^  but  of  twice  the  Motion.  To  connect  the 
iMirin  aeriee,  take  the  current  from  one  termintl 
^Mhruah,  thence  through  armature  and  other 
ki0kt  round  fleld-magnete,  and  then  to  other 
i^final.  S.  BoiT02fE. 

?J|B879.]— Water  Motor.~To  Mb.  Boitons  ob 
^te8.--So  much  dependa  on  the  make  that  I 
^^|1  not  aay  what  power  your  motor  could 
'^^»te;  but  you  might  try  what  weight  it  oopld 
Q»  on  a  string  attached  to  axle.  If  it  can 
^4l4lb.  through  1ft.  in  Isec.  of  time,  it  is  giving 
^m  AH.P.,  and  this  would  drive  one  of  my 
i^iBert  5o.p.  dynamoe.  S.  Bottorx. 

^10881.1— Blectric  lAght—Do  not  attempt  to 
.Hour  i6c.p.  lampeby  any  primary  battwy ;  but 
**^  8c.p.  can  be  lit  from  a  battery  of  bichromate 
the  number  depending  on  the  Toltage  of  your 
tflM|  which  should  be  marked.    Each  cell  givei 
Iriffoltaif  of  the  aingle-fluid  tyne,  and  wiUrun 
hours  if  the  elementa  are  lifted  after  use. 
'ormatioa  you  require  has  been  given  so  often, 
}««  cannot  do  better  than  advise  you  to  look  up 
tiJMi«Mtoreoent  volumes  for  further  advice  as 
t  of  batteoncs,  &c.  F. 


mi 
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LI— Ka^netiam.  —  That  which   has  its 

.  seeking  pole  downwards  will  be  the  stronger, 

the  eartkrs  magnetism  will  not   be  opposiog 

i  the  maffnet,  as  in  the  case  of  that  which  has 

ith  pole  downwards.  F.  Abzbw. 

33.1  — ICagmetiam.— I  think  « Student" 
find  the  relative  strengths  of  the  two  magnets 
Bit  after  a  time^  and  that  the  arc  with  its 
ji-seekingpole  pomting  upwards  would  be  the 
S£sr  of  the  two;  because  the  other  magnet 
ta  tend  to  become  demagaetised  by  the  mag- 
^  influence  of  the  earth.  C.  P. 

>3.]— Kagnetlam.— In  our  latitudes,   the 

it  with  the  N-seeking  pole  downwards  would 

I  its  magnetism  the  best,  since  the  Tproiumij  of 

.  pole  of  the  earth  would  tend  to  strengthen 

phQe  it  would  have  the  reverse  effect  on  the  one 

S. -seeking  pole  pointed  downwards. 

a-  S.  BoTTOinE. 

£106388.]— Maffnetlem.— Yes ;  in  this  country, 
kUa  fact,  any  other  country  north  of  the  Equator, 
aBlmignet  which  stands  with  its  N.'  pole  down- 
idlMs  will  keep  its  magnetism  longest,  owing  to  the 
*i  influence.  We  suppose  there  is  S.  mag- 
n  at  the  N.  pole  of  the  earth  and  N.  magnetism 
iS  8.  pole ;  therefore  the  above  magnet  will 
^^■(ve  induced  magnetiam  from  the  ear&,  which 
ssnst  it  to  keep  its  magnetism,  while  the  other 
et  will  lose  its  magnetism  if  kept  in  that 
'o.  Tox  Haquxs. 

^6383.1— Kaffnetlam.— This  and  similar  ques- 

"  are  favouritea  with  examiners.    The  action  is 

sdent  upon  the  earth,  which  is  in  reality  a 

let.  In  the  caae  before  us,  with  the  two  eqnafly 

^tised  bars  of  steel,  the  one  with  its  south- 

3g  pole  upwards  would  be  found  to  have  re- 

1  its  strength  much  better  than  the  other,  for 

isason  that  the  north-seeking  end  would  be 

(ly  ipointing  to  the  north,  and  the  magnet  lying 

M9^  nght  direction  as  regards  the  line  of  force, 

^e  the  reverse   would  occur  with  the  other 

S.  a.  B. 

(7$363.]— Magnetism. — If  there  be  any  differ- 

"^  stall,  the  magnet  with  the  south  pole  upper- 

b  would  keep  its  magnetism  the  bener.    I  will 

1  you  why  I  think  so.    Some  time  ago— I  forget 

**'  I  was  after— I  tried  the  magnetiam  of  the  £e- 

1  in  the  house,  and  found,  them  all  with  their 

poles  (for  they  all  showed  a  decided  mag- 

i)  uppermost.    This  I  concluded  was  caused 

e  terrestrial  magnetism.    Now,  if  this  force 

duces  a  south  pole  at  the  top  of  a  piece  of  iron, 

MinU  also  tend  to  preserve  the  polarity  of  a  magnet 

veh  already-  has    the    soutn   pole  uppermost. 

itezvous?  A.  E.B. 

r76384.1^aaB  Fire.— 0.  E.  Lester  has  evidently 
» oowndiaught  in  his  chimney,  and  where  this  is 
«•  CMS  a  gas  fire  should  never  be  used. 

Teob.  Flsiohbb. 

[76M4.]— Gas  Fire.— What  kind  of  a  gas  fire  is 
JJttnto  emit  such  a  "fearful smell" P  It  surely 
ajMJotbe  an  atmospheric  stove  which  you  have. 
i™,«»f  indeed,  enut  a  slight  smother,  but  not  a 

Sti  H J°"  ^'^  *o  lo*  ^^  •»«»  0*  it  out,  do 
jactoie  the  register.  The  only  suggestion  I  can 
F»»  tt  that  you  dose  the  whole  of  the  fireplace, 
^^tug  a  round  hole  to  receive  a  pipe  from  the 
St!5?^  J^***  *Wa  sheet-iron,  wUch  may  be 
JSj";  By  this  means,  a  better  draught  wSl  be 
5u*"J!f~.  Mid  nnlesB  your  chimney  is  foul,  and 
2*^w  exceedingly  unfavourable,  I  should  think 
»•  fumes  would^  carried  off.  A.  E.  B. 

r7638o.]-aala.aailge.-I   cannot  understand 

cijL^'*!^P'  »"  °"^«  ''Wch  require  a  lot  of 
J^tion  before  you  can  arrive  at  the  information 
r^w.  If  the  diameters  of  the  funnel  and  ot  the 
"^^  <a  the  bottte  be  the  same,  no  calculation  is 


required.  Let  "  Non-Hathematical "  purchase,  or 
make,  as  I  did,  a  gauge  so  arranged,  and  then, 
when  he  seee  2in.  of  rain  in  it,  hMirm  know  that  it 
is  2in.,  and  not  lin.,  or  perhaP  some  awkward 
proportion  of  lin.  A.  E.  B. 

[76385.]-*Bain- Gauge  Xeaaurinff  Olaaaea. 
— ^A  rain-gauge  81n.  in  diameter,  measuring  an  inch 
of  rainfall,  would  have  60*265c.in.  of  water,  and 
this  within  one-thousandth  of  an  inch  is  the  capacity 
of  a  cylindrical  vessel  4in.  in  diameter  and  4in.  deep. 
A  cylmdrical  vessel  4in.  in  diameter  and  2itn.  deep 
would  hold  19*6348c.in.,  and  this  is  the  same  within 
2-10,000th  of  an  inch  as  the  contents  of  a  5in.  cylinder 
lin.aeep.  Thecontentsofarain-gaugearecalculated 
from  the  area  multiplied  by  the  depth,  and  then  a 
glass  is  graduated  by  experiment  with  the  various 
depths.  A  5in.  gauge  reoeivinff  j|in.  of  rain  would 
have  9'8174c.in.  Tms,  poured  mto  a  deep  glass, 
would  show  where  to  maie  the  |in.  mark ;  then,  if 
the  glass  ii  perfectly  parallel  mtemally,  this  ois* 
tance  would  be  divided  into  5  equal  parts,  and  each 
of  these  parts  into  10,  wldoh  would  give  gradua- 
tions to  one-hundredth  of  an  inch.  Some  graduated 
glasses  are  marked  to  one -thousandth  of  an  inch ; 
But  these  are  long,  narrow  tubee,  and  not  generally 
used.  B.  GtoDFBXT,  C.E. 

[76386.]— Bain-Gkiuge  ICeaanrinff  Qlassea.— 
Ton  aro  quite  right  :*  a  glass  exactly  4in.  deep, 
and  4in.  internal  diameter,  will  hold  lin.  of  rain, 
caught  by  a  rain-gauge  Sin.  diameter.  But  lin.  of 
rain,  caught  by  a  rain-gau^e '  5in.  in  diameter, 
would  on^  equal  l*6625in.  m  depth  in  a  oorro- 
sponding  receptacle  4in.  diameter. 
Thus,  the  area  of  the  gauge  5in.  diameter  is— 

6>,  and  its  log.  1*3979400 
X  '7864,       ditto       9-8950909 

Area  m  19-63din.  «  1-2930309 

And  the  area  of  receptacle  4in.  diameter  is — 

4%  and  ita  log.  1-2041200 
X  -7864,       ditto       9*8950909 


the 


Area  •  12-5664in.  -  1  0992109 


Then- 


1-2930309 
1-0992109 
0-1938200 


F.S. 

not    try 
H.A. 


19-636in. 
-f  12-5664in. 
B    l-d625in.i 
Or  exactly  ^^in. 

[76387.]— Gibraltar    Book.  —  Why 
ooaguline  or  diamond  cement  F 

r76387.]-01braltar  Book.— Try  the  "Poly- 
technic" cement.  Heat  the  bottle  in  hot  water, 
when  cement  is  melted  apply  to  edges,  join  together, 
and  leave  for  some  hours.  I  have  seen  the  two 
halves  of  a  plate  sustain  a  dead  load  of  lowt.  when 
cemented  with  the  glue ;  but  the  we^hts  may  have 
been  hollow !  A.  D.  Soitehaic. 


[76387.]-Gibraltar  Book.— Begin  by 
off  with  a  nail-bruah  and  warm  water  everv  particle 
of  the  cement  previously  tried,  so  as  to  get  clean,  well 
fitting  surfaces.  Arrange  a  stand,  so  that  your 
needle  can  stand  and  dry  in  a  vertical  position,  with 
the  large  end  downwards.  Now  make  about  an 
ounce  of  good  hot  carpenter's  glue,  not  too  thiek 
and  not  too  thin.  Add  to  it  six  grains  of  jpowdered 
bichromate  of  potash,  stir  up  well,  and  apply  at 
once  quite  hot.  Fit  the  parts  accurately  together, 
press  out  all  excess  of  glue,  and  allow  to  dry  for  36 
to  40  hours  without  touching.  Then  expoee  to  sun- 
light, if  possible.  S.BoTTOint. 

[76387.]— Gibraltar  Book.— Some  years  ago  I 
brought  away  from  the  caves  of  Gibraltar  some  of 
ttisse crystals,  which  aro  called  ''petrified  water*' 
by  the  inhabitants ;  supposed  to  be  water  passing 
through  the  rock  dissolving  out  certain  salts  and 
again  congealing  forming  these  crystals.  The  finest 
specimen  that  Inad  got  broken ;  this  I  put  together 
hj  drilUng  a  hole  m  each  piece,  and  inserting  a 
piece  of  wood  to  fit  tightly,  and  preesed  both  firmly 
together  (the  drilling  must  be  gently  done).  If  at 
the  time  I  had  known  of  any  of  the  cements,  such 
as  giant,  diamond,  and  the  like,  I  certainly  dioiodd 
have  tried  them. 

LewiBham.  S.  Bobbbt  Bonnzt. 

[76388.]— Force  and  Preaanre.— No  ;  unit 
velocity  of  a  unit  mass  is  not  the  same  as  i  mass  at 
double  velocity.  Momentum  varies  directly  as  the 
mass,  and  directly  as  the  squtro  of  the  velocity. 
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A.  E.  B. 


[76389.]— Oryatal  GaTcm.— If  "Stalaffmite" 
cannot  obtain  a  material  which  will  erystalJise  and 

fet  be  insoluble  in  water  (a  substance  with  which 
am  unacquainted),  I  would  suggest  an  imitation 
compounded  of  Portland  cement  and  crushed  glass. 

B.  Habgoubt. 

[76389.])— Oryatal  Oavem.  — You  must  be 
careful,  m  using  Portland  cement  in  connection 
with  an  aquarium,  that  you  do  not  poison  your  fish. 
I  once  saw  a  quantity  of  gold-fisn  killed  in  this 
manner,  their  bodies  and  guls  being  coated  with  a 
kind  of  calcareous  deposit.  To  remedy  this  I  should 
recommend  protracted    loakings   in    water  and 


exposiug  to  the  atmosphere.  As  to  the  crystaUme 
appearance,  I  should  think  fragments  of  Derby- 
shbe  spar  (as  used  for  tar-pavements),  of  silex,  or  of 
crvstauised  gypeum,  projected  upon  the  cement 
wmle  eoft,  would  meet  your  wishes.       A.  E.  B. 

[76391.]— To  Mr.  Bottone.— 'Sense  me.  Why 
do  you  not  try,  by  a  skilful  use  of  magnate,  to  bring 
your  ammeter  needle  back  to  its  correct  sensitive- 
ness? This,  being  suooessful,  would  save  a  vast 
deal  of  pains  required  for  recalilurating.  It  ia 
certainly  worth  a  trial.  A.  £!.  B. 

[76391.]— Ammeter,  to  Beoalibrate.— Beg  or 
borrow  another  ammeter  graded  to  about  the  sama 
readings  as  yours.  Place  it  in  cirouit  (in  series) 
with  your  own.  Said  varying  currents  through 
both  from  dynamo  or  battery,  using  resistances  to 
pull  down  the  current  for  the  lower  readings  if  your 
source  ^ves  a  large  current.  Mark  your  scale  with 
the  reading^  as  indicated  by  the  instrument  you  aro 
testing  it  with.  I  cannot  say  whether  romagnetis-^ 
ing  the  magnet  will  render  your  instrument  mora 
or  less  senAtive  unless  I  know  the  type  of  ammeter. 

S.  Bottonb. 

[76397.1— Sise  ofWatar  Pipe.— Use  Hawkslev'a 
formula  n>r  the  delivery  of  water  in  pipes,  which 
was  given  in  No.  75806.  A.  D.  Soittkax. 

[76400.]— Trigonometrioal  Distance.— Draw 
a  Ime  A  of  any  convenient  length  to  represent  tha 
12  miles  run  to  the  westward,  and  from  the  right- 
hand  end  of  A  draw  a  line  B  in  a  NJf .W.  direo* 
tion,  and,  similariy,  from  the  left-hand  end  of  A 
draw  a  line  0  in  a  NJB.  by  N.  direction.  Produce 
B  and  C  until  they  meet  in  a  point  which  will 
represent  the  position  of  the  lighthouse.  In  tha 
triangle  so  formed  the  angles  at  the  junction  of  A 
and  G,  and  at  tha  junetion  of  A  and  B  will 
measure  5  points  and  6  points  respectively.  Also, 
since  the  three  anglea  of  the  triangle  together 
measure  2  right  angles  {vide  Euclid),  or  lepointa, 
the  angle  at  junction  of  B  and  0  will  measure 
16  -  (6  1-  6)  pointi  •  5  pts.— Then  by  elementaxy 
trigonometiy  we  have— 

-5_-  ^5:4^  -  «n.  6 pts.,  coseo 6 pti. 
A       sm.  5pts.  '^  '^ 

So  G  «■  A  sin.  6  pts.,  ooeec  5  pts.,  and  finally,  log.  O 
•  log.  12  -f  log.  sin.  6  pts.  +  log.  cosec  6  pts.  Look 
up  HamMin  Smith's  "  Elementtfy  Trigonometry." 


[76403.]  — Siae  of  Oruoible.— G.  Standbrook 
should  make  an  approximate  calculation  as  to  what 
weight  of  braai  he  will  require  to  melt  for  hia- 
qylinder.  He  will  then  know  what  siae  orueible  he 
wants.  He  can  obtain  plumbago  crucibles  from 
Mr.  Geo.  Wells  (if  he  consults  the  Sixpenny  Sale 
Golumn.  as  tins  is  not  the  place  to  give  addresses), 
who  will  no  doubt  supply  him  with  mstruotions  for 
using  same.  PlnmnHfo  crudblea  are  genarally 
marked  by  the  kilogrammes  they  will  contain;  thua 
No.  6  will  contain  lOlb.  of  copper ;  No.  100, 2001b. ; 
No.  200,  4001b.  By  observing  this  rule,  a  suiUUe- 
sized  crudble  can  alwaya  be  OTdered.        Gorai. 


[76404.]— PlomboiLB  Oxide.— This  oxide,  Pb^O, 


Iota  Dash. 


[76404.]— Plumbona  Oxide.— Are  you  sure  you 
have  not  made  a  mistake  in  the  formula  PbsOP 
There  ib  a  purpfish-brown  oxide  of  lead  having  the 
formula  PbOs.  obtained  by  pouring  nitric  add  on 
red  lead,  whiui  ii  I  think  what  you  mean. 

A.  E.  B. 

[76405.]— Lunar  Pkotoffraphy.— Ton  require 
an  instantaneous  shutter  if  the  image  is  taken  at  tha 
principal  focus  of  the  o.g.  I  got  some  very  fair 
negatives  tins  way  with  a  5in.  o.g.  some  years  ago. 

H.  A. 

[76406.]— Lnnar  Photography.— The  want  of 
detail  complained  of  in  this  case  may  probably  arise 
from  allowance  not  having  been  made  l^ween  tha 
visual  and  actinic  f  od  of  the  teleecope.  If  used 
without  an  eyepiece  the  actinic  focus  will  be  about 
^in.  shorter  linan  the  viroal  on  a  S^in.  objective  ; 
but  the  exact  distance  may  easily  be  ascertained  by 
experiment.  H.  G.  . 

[76405.]— Lunar  Photography.- As  I  have 
had  some  experience  in  this  hranch  of  celestial 
photography,  perhaps  the  following  remarks  may 
be  of  some  use.  To  begin  with,  if  your  teleecope 
is  not  speoiallyoorreoted  for  photographic  purposes, 
you  must  proceed  to  find  the  actinic  focus  by  trial. 
In  many  instruments  this  focus  lies  beyond  the  solar 
focal  plane,  and  the  usual  plan  is  to  focus  the  moon 
carefuly  on  the  ground-glass  screen,^  and  after 
having  made  an  expoenre  in  that  position,  expose, 
say,  five  or  six  more  plates,  racking  out  the  eve- 
piece-tube,  to  which  your  appantus  is  presumably 
attached,  about  ^^va,  or  ^in.  for  each  plate  in  suc- 
cession. Number  the  plates  consecutively,  so  that 
they  can  ea^  be  identified  with  their  respective 
dutances.  The  resulting  negative  which  has  the 
sharpest  image  marks  me  position  of  the  actinie 
f  oeua.    It  may  happen  that  the  chemical  f  ocu  of 
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your  glaaa  liei  within  the  lolar  fooas,  in  which  case 
proceed  as  aboye,  with  this  difference,  that  you  rack 
plates  inwards  instead  of  outwards.  It  would 
appear,  from  the  statements  of  some  of  our  celestial 
protog^phers,  that  an  absolutely  shaxp  picture 
cannot  be  obtained  by  means  of  an  ordinary  astro- 
nomical telescope,  however  perfect  the  o.g.  may  be, 
mad  this  accords  with  my  own  experience.  An  in- 
crease of  sharpness,  it  is  said,  may  be  obtained  by 
separatiDg  the  components  of  the  object-glass  some- 
what from  each  other,  the  distance  apart  to  be 
determined  by  experiment.  T.  D. 

[76406.]— Vacaom  Tubes.— There  is -some 
doubt  as  to  the  actual  pressures  at  which  the 
TBzious  phenomena  occur.  Probably  this  is  not  a 
quite  constant  quantity,  the  shape  and  size  of  the 
tube  and  terminals  having  sometning  to  do  with  it, 
tii6  onljr  definite  fact  being  that  the  effects  always 
Appear  in  the  same  order  as  the  pressure  diminishes. 
Aooordinff  to  Grookes,  for  phosphbresence  the  best 
pressure  is  1,000,000th  part  of  an  atmosphere,  or 
'00076mm. ;  but  Dr.  Paley  says,  on  the  contrary, 
that  the  best  pressure  is  *02ami.,  and  that  the  tube 
becomes  almost  non-conducting  at  *005mm.  I  have 
not  specially  studied  this  point,  but  my  few 
measures  indicate  that  Grookes's  estimate  is  nearest 
the  truths  If  you  set  the  ordinary  phosphorescent 
effects  while  the  McLeod  gauge  reads  'dmm.,  it  is 
quite  certain  the  gauge  is  in  error.  These  gauj^es 
require  considerable  practioe  to  obtain  good  results, 
and  for  simply  studying  the  effects  produced  at 
▼arious  exhaustions  it  is  not  worth  while  to  employ 
them,  for  a  single  glance  at  a  tube  while  discharge 
is  passing  should  be  sufficient  to  show  the  state  of 
the  vacuum,  and  whether  the  pressure  must  be 
diminished  or  increased  to  obtain  any  given  result. 
Lead  glass  is  very  unsuitable  for  phosphorescent 
tubes,  and  the  various  makes  of  CHrman  glass  differ 
very  much  among  themselves  as  regards  this  pro- 
pertv,  some  being  quite  useless.  Your  half-moh 
spark  coil  is  powerful  enough  to  diow  nearly  all  the 
usual  experiments  with  these  tubes.  There  is  no 
definite  connection  between  lengtii  of  spark  and 
length  of  tube  it  will  illuminate,  even  at  a  constant 
pressure,  the  resistance  of  vacuum  tubes  not  being 
proportional  to  their  length.  Given  a  low  vacuum 
and  fairly  large  terminals,  your  coil  would  illu- 
minate two  or  three  yards  of  tube,  while  at  higher 
exhaustions  the  length  would  diminish  rapidly.  I 
hope  to  say  more  on  these  points  in  a  third  letter. 

Leicester.  E.  E.  B. 

(76409.] -Spark  OoU,  iin.— To  Ma.  Bottonk. 
r-Bobbin heads,  4in.  square;  ebonite,  |in.  thick; 
tube,  6in.  long ;  fin.  internal  diameter,  fin.  ex- 
ternal, also  ebonite.  Iron  core :  fin.  dia.,  7in.  leng, 
made  of  Ko.  18  best  soft  annealed  wire.  Primary, 
two  layersKo.  22  silk-covered.  Insulation  between 
primary  and  secondary,  one  turn  of  best  dieet 
vulcanite  i|\fin.  thick.  Secondary,  ^Ib.  No.  38  single 
silk  covered,  each  layer  carefully  basted  with  hot 
melted  pardOin  wax,  ,and  separated  from  the  adja- 
cent layer  bv  one  turn  of  paraffin  paper.  Wire  to 
reach  to  within  fin.  of  heads  only,  and  to  diminigb 
hj  |in.  at  each  layer.  Gondenser,  50  sheets  of  tin- 
foil 6m,  by  7in.,  interleaved  with  paraffined  paper. 
Three  bichromates  should  work  this  well. 

S.  BOTTOHE. 

r76410.]— Motor  with  Permanent  Magnets. 
*— Yon  will  find  a  full  description,  with  sketches,  of 
the  mode  in  wiiich  you  may  utilise  your  two  bar 
magnets  to  make  a  motor,  in  my  book,  *'  Electro- 
Hotors :  how  Made  and  how  Used."  I  need  not 
say  that,  to  eet  Bood  effects,  your  maenets  must  be 
remagnetisea  and  strengthened.         S.  Bottoice. 

[76411.]— Mancbeater  Dynamo.— To  Mb. 
BOTTONB. — ^A  Manchester  dynamo,  with  Siemens 
armature,  does  not  make  a  good'  instrument,  be- 
cause the  short  armature  necesritated  by  the  short 
tunnel,  involves  so  much  loss  in  "dead  wire''  at 
the  two  ends  of  the  armature.  I  should  strongly 
advise  you  to  use  a  ring  armature  3|in.  in  diameter, 
wound  with  lib.  No.  22  d.c.c.  copper  wire,  running 
in  a  tunnel  2in.  deep,  with  P.M.  cores  4in.  high  by 
Ifin.  diameter,  wound  with  41b.  No.  22,  connected 
in  shunt  with  brushes.  S.  Bottonb. 

[76412.]— Dynamoa  and  Batteries.— If  more 
than  a  certain  current  ^say  1  ampere)  is  taken  from 
the  cells,  they  depolarise,  and  the  light  fails. 
Plating  dynamos  are  wound  for  quantity  with 
thicker  wire.  The  power  given  out,  whether  40 
amperes  at  6  voUs  or  2  amperes  at  100  volts,  is  the 
same,  for  watts  »  amps,  x  volts.    A.  D.  Southak. 

[76412.]— Dynamos  and  Batteries.  —  Your 
Question,  as  it  stands,  is  unsnswerable,  because  you 
do  not  state  the  kind  or  size  of  battery.  A  dynamo 
giving  4  amperes  at  20  volts  pressure  will  certainly 
fight  four  lamps  taking  1  ampere  each  at  20  volt. 
nresaure.  So  also  will  10  oells,  say,  of  chromic-acid 
Mtttery,  if  of  sufficient  size,  llie  amount  of  current 

S'ven  by  batteries  depend  on  two  factors,  viz., 
.M.F.  and  resistance.  Now  if  the  size  and  nature 
of  the  battery  and  external  resistance  of  battery  be 
properlv  proportioned,  not  only  four,  but  40  lamps^ 
can  be  Uglited  from  10  cells.  S.  BoTTOirE.- 

[76412.]— Dynamos  and  Batteries.— A  20-volt 
dynamo  giving  four  amperes   should  light  four 


lamps  taking  each  one  ampere  at  20  volts ;  but  in  a 
battery  the  output  in  amperes  will  depend  on  the 
size  of  cells  and  distance  of  plates  from  each  other. 

Front  Obm*s  lawG  »■  ^,  or  in  the  case  of  batteries, 

Iv 

E 

G  a where  G    stands    for  current,  E  for 

R  -h  r 

E.M.F.  or  voltage,  and  B  for  resistance  (external), 

and  r  internal  resistance.     The  reason  a  plating 

dynamo  gives  more  current  and  a  lower  E.M  F. 

than  a  lighter,  is  that  the  machine  is  wound  with  a 

thicker  wire.    An  armature  wound  with  a  long  fine 

wire  will  give  a  higher  voltage,  owin^;  to  its  length ; 

but  a  sm^er   current,    owm^   to  its   resistance. 

Thus  the  output  of  a  machine  is  generally  reckoned 

in  watts,  amperes,  and  volts ;  and  supposing  one 

machine  to  give  40  amps,  at  8  volts,  such  a  machine 

being  suited  to  plating,  8  x  40  s  320  watts ;  while  a 

lighter  wound  for  8  amperes  at  40  volts  will  give 

the  same  output,  and  be  more  convenient  for  the 

purpose  for  which  it  is  designed.  F.  Askew. 

[76413.]— Ohromlo- Add  Oell.— Porous  cell, 
acidulated  water,  1  in  12  ;  outer  jar,  chromic  acid, 
3oz. ;  water,  l|pt. ;  and  when  cold  add  4oz.  sul- 
phuric add.  F.  AsKxw. 

[76413.]— Chromic  -Acid  OeU.— Put  in  the 
porous  cell  bichromate  of  potaiAi  saturated  with 
water,  and  in  the  outer  cell  water  and  sulphuric 
acid,  in  proportions  of  3  parts  of  bichromate  of 
potash,  4  of  sulphuric  acid,  and  18  of  water. 

P.  IHFANTB. 

[76413.]— Chromic- Acfd  Cell.— In  the  porous 
cell  with  the  zinc  put  loz.  mercury,  then  fill  with  a 
solution  of  sulphuric  acid  1  to  twenty  of  water,  as  the 
acid  from  the  chromic  acid  will  sopn  find  its  way 
from  the  outer  cell,  causing  much  zmc  to  dissolve  if 
not  closely  watched.  I  use  saturated  solution  of 
chromic  acid,  with  2oz.  or  3oz.  of  sulphuric  add 
added  in  outer  jar.  Expensive  battery  to  use 
regularly.  L.A.I.E.E. 

[76413.]  —  Double  -  Pluid  Ohromio  -  Add 
Cell.— Dissolve  lib.  chromic  acid  in  2  quarts  of 
water.  Add  thereto  2oz.  chlorate  of  potash ;  when 
dissolved,  pour  in  cautiously,  with  constant  stirring, 
lib.  of  good  oil  of  vitriol.  Set  aside  to  cool.  This 
solution  is  to  go  along  with  the  carbon  red,  or 
plate.  With  the  zinc,  use  water,  1  quart ;  oil  of 
vitriol,  3oz.  by  measure.  S.  Bottone. 

[76413.]— Chromlc-Aoid  Cell.— There  are  seve- 
ral solutions  for  the  bichromate  battery — each  one 
claiming  to  be  the  best.  ,The  following  is  recom- 
mended by  Woodhouse  and  Bawson :  Hang  a  lead 
or  porcelain  colander,  or  other  sieve- like  vessel,  con- 
taining about  lib.  of  bichromate  of  potash  in  a  jar 
containing  8  pints  of  water,  so  that  uie  crystals  are 
just  immersed  therein.  Pour  slowly  over  these 
2  pints  of  sulphuric  acid,  stopping  ocoanionally  as 
the  liquid  bous;  When  this  operation  is  finished, 
all  the  crystals  should  be  dissolved.  The  liquid  is 
ready  when  cool.  This  fioid  will  last  considerably 
longer  than  the  ordinary  fluid  hitherto  used.  Prof. 
Ayrton,  in  <*  Practical  Electridty,"  p.  222,  gives 
complete  details,  with  the  chemical  action  whidi 
takes  place  onjnixing.  A.  D.  Southaic. 

[76414.]— Oas  or  Steam.— Tou  want  a  total 
output  of  about  100H.P.,  it  being  requisite  to  have 
several  engines  in  different  puts  of  premises  work- 
ing intermittently.  Tou  do  not  state  bow  many 
engines.  My  opinion  is  that  gas-engines  would 
best  suit  your  requirements,  espedally  as  you  will 
have  exceptional  facilities  for  manufacturmg  your 
own  gas,  such  being  requisite  for  other  purposes. 
If  I  were  in  your  place,  I  should  communicate  with 
Crossley's,  who  could  probably  supply  you  with 
some  statistics  that  would  enable  you  to  make  up 
your  mind  on  the  subject.  A.  E.  B. 

[76414.]-aas  or  Steam.-If  "T.  H.  S."  is 
gomg  to  have  several  engines  working  intermittently 
in  different  parts  of  the  premises,  and  can  get  cheap 
coal,  he  should  use  gas-engines.  By  experiment 
made  in  Italy  with  a  gas-engine  of  lOOH.P.,  using 
gas  made  by  coal  coming  from  Newcastle,  I  had 
(calculating  expenses  of  mstallation,  manutention, 
alimentation,  &c.)  that  IH.P.  per  hour  costs 
0  040f.,  consuming  I'lSkg.  of  coal,  whilst  using  a 
steam-engine  of  the  same  power,  IH.P.  per  hour 
costs  OOoSlf.,  consuming  l'66kg.  of  coal. 
**  T.  H.  S.*'  will  have  cheaper  results,  as  he  is  not 
going  to  calculate  the  carriage  of  fuel. 

P.  Infante. 

[76416.]— Motor,  Blectrio.— To  Me.  Bottonb. 
— This  idea  is  the  subject  of  a  patent  taken  out  by 
by  B.  H.  Gourtenay,  about  1885  or  1886. 

S.  BOTTONE. 

[76416.]— Motor,  Electric— The  induced  effect 
is  only  momentsrily,  and  unless  used  with  a  con- 
tact breaker,  as  in  a  coil,  the  effect  is  of  not  much 
practical  use.  G.  Bbnnie. 

[76419.]— Pedals.— Oak,  birch,  or  beech  pedal- 
boards  can  be  bought  for  26s.  solid  throughout.  It 
is  not  worth  while  to  make  them  when  they  can  be 
had  so  cheap.  Don*t  have  a  roller -board,  but 
stickers  reaching  to  back  end  of  keys.    You  can 


buy  pedal -board  and  also  connections  to  keys,  well 
made,  for  348.  Edwin  Qxbsoi. 

[76420.]—  Imaffe  of  8nn.— Tou  eridentiy  do 
not  use  an  eyepiece  with  your  telacope,  whidi  ii 
indispensable  for  forming  an  enlarged  unsgs  of  tb 
sun.  T.  D. 

[76420.]— Image  of  Sun.- Let  your  tatm 
be  of  very  smooth  cardboard,  or  preferably poroslim. 
The  further  the  screen  is  held  from  the  syepiMi 
of  the  telescope,  the  larger  will  be  the  imsge.  With 
a  small  hand  telescope  you  will  not  bo  aOs  to  m 
muc^  of  the  detail  of  spots,  &c.,  and  none  of  tfai 
granulated  surface.  The  latter  has  been  photo- 
graphed by  the  aid  of  large  telescopes  with  s 
diagonal  eyepiece.  A  3in.  o.^.  will  jastihowthe 
surface  ^anulated  in  good  air.  Tou  should  tij 
your  projections  in  the  early  part  of  the  day  vtus 
you  are  less  likely  to  have  tremours  from  hcsiod 
air.  H,A 

[76421.]— Oas  -  Borner  for  Ijantem.-IW 
mantles  and  burners  for  lanterns,  send  to  ths  Is* 
candescent  Qas  Light  Go.,  14,  Pauner-street,  Wait- 
minster.  '<A.  B."  will  find,  however,  thatnottisf 
in  the  way  of  gas-burners  approaches  the  sim{>lidtf 
and  brilliancy  ofthe  limelight,  and  any  little  trouw 
in  procuring  oompressed  oxygen  is  amply  rswsrdsd 
by  the  beauty  and  deanliness  of  the  light  Us 
mantles  are  advertised  to  give  ISO  candle-poww. 

Brighton.  H.  Ejltos. 

[76421.]— GkkS'Bumer  for  Lantern.— TIn 
Incandescent  Qas-Light  Go.  advertise  their  Isi^ 
specially  for  lanterns.  Has  anyone  tried  it?  'Rus 
leads  one  to  the  remark  that  few  seem  to  have  tzifld 
the  incandescent  light  (gas).  The  idea  issplsadid, 
but  the  question  ia  this :  What  is  the  realiiatios  oi 
the  idea.  As  A.  Bosquet  is  in  the  {position  of  not 
caring  for  the  question  of  consumption  of  gas,  be 
may  have  a  few  spare  shillings  to  spend  on  trTing 
the  incandescent  gas-l^ht  burner,  which  cost  su 
10s.,  besides  a  few  shillings  more  for  extra  msntlM. 
My  friend  is  pernstently  ^ing  the  burner  for  ma 

Z.  T.X. 

[76421.]— CHe-Bumer  for  Lantern.— GuV 
itself  is  not  suitable.  I  have  spent  considenw 
time  and  money  experimenting  on  this  very  qsfls* 
tion.  I  have  myself  tried,  I  bweve,  every  kiiid  of 
gas-burner,  such  as  Argand,  fish-tail,  twio,  and 
others  in  the  lantern.  I  have  tried  several  msntla 
burners.  They  are  dedtledly  unserrioeabis,  ii 
when  once  they  have  been  lit  they  are  so  brittls 
that  with  the  least  jarring  they  fall  to  piecsB ;  ostil 
this  extreme  sensitiveness  is  obviated  they  sre  pne^ 
ticailly  uselen  for  the  lantern.  A  mere  shake,  nub 
as  putting  a  slide  in,  is  apt  to  break  thsmiriin 
once  they  have  been  lit,  and  bemdes  they  aie  so 
better  than  the  others,  the  h'ghtnot  being  suffidestly 
bright  at  a  point.  Limelight  is  the  best,  then  ths 
4- wick  petroleum  laipp.  Auy  light  less  than  thM 
is  not  worth  the  candle.-  £2.  M.  JoHxaov. 

*•  Gofton,"  Woodstock-road, 
Moseley,  Birmingham. 

[76424.]— The  Bnmpinff  of  Bailway  Trains. 
— ^This  ia  caused  by  the  wheels  of  the  osnisgM 
passing  over  the  joints  of  the  rails.  The  numbaoc 
«  bumps  "  occurring  in  15  seconds  gives  apptoxi* 
mately  the  number  of  miles  per  hour  the  trsin  it 
travelling.  Thos.  Flbtcexe. 

[76424.]— The  Bumping  of  Bailway  Trains. 
— ^It  is  caused  by  the  wheels  passing  over  the  jomta 
of  the  rails,  and  is  much  more  perceptible  when  ths 
rafls  are  of  iron  instead  of  steel.  If  the  length  d 
rail  is  known,  the  rate  per  mile  can  be  fouod  of 
counting  the  number  of  rails  passed  overin  aoirtsn 
observed  time.  B.  V.  H. 

[76424.]— The  BumpingrofBaUway  Tralns.- 
My  opinion  is  that  this  bumping  sound  comes  from 
the  joints  of  the  raQs.  If  the  line  is  in  good  oxdff 
the  sound  is  not  near  so  loud  as  when  the  ioints  sro 
down.  I  remember  once  riding  on  a  Ught  ^b^S^ 
up  a  goods  line  for  about  two  miles,  and  I  cous 
detect  lots  of  joints.  I  rode  on  the  tender  jw 
where  it  is  coupled  to  the  engine.  I  have  hesid  n 
stated  that  a  good  permanent-way  inspector  caa 
detect  bad  joints  while  riding  on  the  engine  of  sn 
express.  If  this  sound  comes  from  gaps  in  ths 
wheels,  caused  by  occasional  skidding,  what  wooid 
be  the  condition  of  the  nuiil's  rear-van  wheels  wuoh 
ran  skidding  from  Derby  to  Ghesterfield  ?--» w- 
tanoe  of  about  26  miles.  This  train  would  W 
been  stopped  by  signalmen,  but  they  were  under  tos 
impression  that  the  sparks  came  from  a  'v^caafli 
brake  block  knocking  against  the  wheels.  TM 
whe^  were  getting  warm.  Ex-HiDLiKD* 

[76426.]— Puller  Battery.— Ghromio  acid  2«<^ 
sulphuric  acid  loz.,  water  lOoz.  in  outer  jar,  ww 
carbon  zinc  in  porous  pot,  with  water  and  a  spooafiu 
of  mercury.    Yes.  BEiKi>« 

[7642G.]  —  PuUer  Battery.  —  A  .  Foflej'* 
battery,  charged  with  either  chromic-acid  or  »• 
ohromate  of  potash,  will  answer  your  piirpo«» 
admirably.  Outer  jar  with  carbon;  porous  poSf 
zinc.    See  reply  76413.  P.  AsKSM- 

[76426.] -Fuller  Battery.— See  reply  to  7G41S' 
It  would  oe  far  cheaper  for  you  to  use  aSmisi 
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iMtteryt  or  r&ther  a  Walker's  made  up  of  a  ztiio 

SIat«  amalgamated    with  mercury,  and  clamped 
etween  two  flat  carbon  plates  placed  in  a  dilated 
eolation  of  Bolphoric  add  1  to  12  of  water. 

J[76426.]~VuUer  Battexy.— The  sine  ie  con- 
tamed  in  a  poroae  pot  filled  with  a  solution  of 
ehloride  of  zme,  the  carbon  plates  in  the  outer  jar, 
in  a  solution  of  potash  bichromate  with  a  few  drops 
of  hydrochloric  add.  Put  an  ounce  or  two  of 
mereory  in  with  the  sine  to  assist  in  amalgamation. 

O.  Rbnitzs. 

[76426.]— Foliar  Battery.—This  consists  in  a 
glased  eaxtfaonware  or  glass  jar,  in  the  centre  of 
which  standi  a  porous  cell.  Within  the  porous 
cell  is  a  rod  or  plate  of  sine,  the  cell  being  filled 
up  with  plain  water.  Between  the  porous  cell  and 
the  outer  jar  is  a  plate  of  graphite,  which  stands  in 
a  solntion  of  bichromate  of  potash  in  water  (3  parts 
Udnomata  to  20  of  water),  along  with  about 
three  parts  of  sulphuric  or  hydrochlorio  add.  This 
batteiy  does  well  for  plating,  &o.,  but  must  be  dis- 
mounted when  not  in  use.  For  occaaonal  small 
work  nothing  beats  the  B.S.  dry  cell. 

S*  BOTTONB. 

[76428.]— Dynamo :  Ohromlo  Acid.— To  Mb. 
BonoNS. — ^Tour  dynamo,  if  well  made,  should 
gi^  from  3  to  4  amper^  at  3d  to  40  volts  pressure 
a  driven  at  a  speed  of  about  2,800  revs,  per  minute. 
Ihe  advantages  of  the  ohromic-add  solution  are  :— 
1.  It  can  be  made  much  stronger  sinoe  a  pint  of 
water  will  only  dissolve  3os.  of  bichromate,  while 
it  wQl  dissolve  more  than  16os.  of  chromic  add. 
3.  Half  the  sulphuric  add  added  to  the  bichromate 
•olotion  is  wanted  in  combining  with  the  potash. 
3.  No  chrome  alum  is  formed  when  chromic  add  is 

QMd.  S.  BOTTONB. 

[76429.]— Aooumnlators.-*Tou  will  be  able  to 
ohkige  20  cella  in  series.  I  cannot  tell  you  exactly 
the  charge  your  cells  will  take,  as  you  do  not  give 
somber  and  size  of  plates  in  each  cell ;  but  vou  can 
xeckon  for  yourself  by  remembering  that  the  total 
sAp^re  hours  of  any  number  of  cells  in  series  is  the 
asme  as  that  of  one  cell ;  and  that  the  capadty  of  a 
ibgle  cell  is  about  sis  ampere  hours  for  each  square 
foot  of  podtive  lead  surface.  The  negative  plates 
de  not  count  in  this^calculation. 

S.  BOTTOIYB. 

[76433.]— Testing  Internal  Besiatance  of 
Battery. — ^The  querist  wishes  to  |)erform  a  spedfio 
set  without  tlLC  spedflc  tool  to  do  it  with.  He  has, 
however,  a  Wheatstone*8  bridge  and  a  set  of  reaist- 
sace  ooiiB.  Let  him  get  two  caxbon  plates,  and 
immetie  them  in  the  ezdting  fiuid  of  the  battery  to 
the  same  dimensions  as  those  of  the  actual  cell. 
Let  him  balance  one  of  his  coils  wiUi  these  two, 
moved  to  a  certain  diitance  apvt:  by  this  means 
he  will  get  r,  say,  at  2in.  apart.  Then  2  :  distance 
between  sine  and  carbon  in  battery  : :  r  :  internal 
renitance  of  battery.  A.  E.  B. 

[76486.]-Wimahurat  Machine.— "  W.  H." 
may  make  the  above  machine  with  two  Leyden 
jsiB,  or  with  four  Leyden  jars.  The  frictional 
machine,  I  think,  has  the  fourth  jar  hidden  by  the 
diies;  the  ontddee  of  the  jars  may  be  connected 
together  by  ^  wire  on  the  underneath  nde  of  the 
machine.  The  machine  will  answer  for  all  pur- 
poses and  experiments  which  in  the  olden  tmies 
were  carried  through  by  the  frictional  machine.  A 
thin  vulcanised  fibre  washer,  cemented  to  the  glass 
disc  and  then  screwed  to  the  end  of  the  wood  boss 
is  by  (ar  the  safer  means  of  attadiing  the  disc  to 
the  boss.  Tinfoil  of  the  best  quality  is  much  better 
for  the  sectors  than  thin  brass,  for  brass  tarnishes  if 
not  lacquered,  and  if  lacquered,  then  the  metallic 
contact  between  brush  and  sector  is  broken  by  the 
laoqoer ;  moreover,  fay  reason  of  the  expandon  and 
contraction  of  faocass  due  to  change  of  temperature, 
the  brass  soon  breaks  itself  free  from  the  disc. 

J.  W. 
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^^auM&erv  and  tUUt  of  qwtie*  wKxdi  rtfrnobi  wmm- 
■trtrd  /or  fivt  \ottka  art  inserted  in  thit  list,  oimI  if  ttill 
Maiuwergd  art  r0p0aUd  four  ioeafu  afUnoarda,  We  tnut 
tvreadtn  vtU  look  ow  th€  list,  and  send  what  i^formatiom 
tMg  cam  for  the  benejlt  of  their  fellow  eontrihUors, 


^^oe  our  hut,  "  Mistral "  has  replied  to  76851,  760C3, 
'«38, 76068 ;  "  A.  B.  B.,"  76917,  76104. 

IS5*  Fow>dAtion«,  p.  315. 
76W7.    Small  Biunial,  816. 
JS5-   ^Jectro-Maipiet,  816. 

'0986.   Making  Sulphate  of  Ammonia,  316. 

WIW.    8peed.-To  "Vulcan,"  p.  4C4. 


M.  BouBUST,  of  the  French  School  at  Cairo,  has 
i^aooTered  a  fragment  of  the  Greek  text  of  the  Book 
JlXfaoch.  oontaming  the  first  33  chapters.  It  will 
JjpuMiahed  soon  in  the  ~ 
Ciiro  School. 
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[76437.] -Battery .~Wai  any  reader  say  what  fom 
of  battery  I  should  use  for  a  mnall  medicAl  coil,  not  to 
have  any  at^on  ap<m  the  sine  when  the  eireoit  is  bfbken, 
and  only  to  require  ehatging  about  onoe  a  weekt— 
AxxiODB  Lad. 


Transactions  issued  by  the 


[76488.^— liantern  Kloroaoope. 
sides  objectiTes  are  needed  to  make 
microaoope  slidee!    I  thought  a  Sin. 
that  was  needed  to  give  fair  results ; 
someone  that  I  must  use  six  lenses, 
sketch  ahowinff  their  Tarions  positions 
the  eyepiece  of  mieroaoope  to  be  need  ai 
Will  the  beat  hurt  the  balsam  T— Sillt 


—What  lenses  be- 
a  lantern  to  show 
oondeoser  was  all 

bnt  was  told  by 

Is  this  so  t    A 

would  oblige.    Is 

well  as  objeetive  I 

BiLLT. 


J764d9.]-Eleotrlo  Bell  to  Clock. -I  have  an 
linary  eight-day  oloek,  cost  £S  9k  I  want  to  fix  an 
eleotrio  bell  to  it.  I  want  the  bell  to  ring  at  a  certain 
time  in  the  morning,  say  4.80  or  6  o'clock,  or  any  time  I 
can  set  it  to,  and  I  want  it  to  keep  on  ringing  till  it  ii 
stopped  by  me  by  a  switch  or  something  of  that  sort.  I 
ahaU  be  pleased  for  any  infonnation  on  it,  or  a  drawing 
will  greatly  oblige.— J.  B.  D. 

[76440.]-DeBlcoator.~Wm  "S.B.B.,  Leicester," 
kindly  explain  the  use  and  action  of  the  deaioosAor  men- 
tioned by  him  in  his  excellent  artiolee  on  "Mercury 
Pumps  "  I  Also,  how  can  I  make  the  PjOk,  and  will  an 
ordinary  gas-tap  do  for  the  screw-tsjp  to  start  and  stop  t 
—J.  C,  Qiesdle. 

[76441.]  —  Gxefforian.— Will  some  optical  reader 
kindly  inform  me  how  to  adjust  a  Gregorian  reflector  f 
The  small  hole  in  the  eyepiece,  and  (I  think)  the  small 
mirror  are  in  cozxeet  poaition,  out  it  does  not  define  ao 
clearly  as  it  should.  I  notice  that  when  a  star  ia  out  of 
focus,  the  dark  image  of  the  small  mirror  is  dose  to  one 
side  of  the  enlaiged  disc.  Is  this  as  it  should  bet  If  not, 
how  can  it  be  remedied  T  There  ia  a  dark  red  glsss,  as 
well  aa  the  aun-slaaaea,  to  fit  on  the  eyepieces.  For  what 
purpose  ia  it  used  T— A.  B.  Washikotox. 

[76442.1-TwiBt  Drills.— In  examining  a  price-list 
of  theae  drills  there  are  five  columns  of  prices  as  follows : 
Straight  shanks,  straight  shank  drills  to  StnVs  letter 
gauge,  Stub's  ateel  wire  gauge,  straight  shanks.  Theae 
are  numbered  1  to  6,  6  to  10,  A:c  ;  turned  d^lls  with 
taper  ahank,  tapping  sizes:  and,  finally,  twist  drills, 
turned  with  taper  shanks.  Ail  these  have  different  prices 
attached  to  them.  I  want  to  hare  the  above  explnined  T 
In  column,  Stub's  steel  wire  gauge,  straight  shank, 
Nos.  of  wire  1  to  6,  6  to  10.  what  would  the  diameter  be  T 
Would  ^in.  be  within  1  to  6 1    Then  there  ia  Stub's  letter 

Goge,  which  appear  to  be  the  moet  expensire.  Again, 
tween  straight  and  tajter  shanks,  were  is  a  great 
difference  in  price.  Why  is  this  so  T  Why  is  it  ouled 
"  letter  gauge  *'  I  What  is  the  difference T-^okkosiav. 

[76448. l~Preaaara  throivgh  Pipe.— Would  any 
of  your  correspondents  tell  me  how  many  feet  fall  it 
would  take  to  get  SOlb.  pressure  through  a  3-16in.  pipe ; 
idso,  does  the  size  of  pipe  mske  any  difference  in  the 
preaaure.— W.  Tbblawsbv  Adams. 

[76144.]— Looking'-Qlaaa.— I  have  a  frame  for  a 
looking-glass  made  of  yellow  pine.  Could  any  of  your 
readers  let  me  Imow  how  to  treat  or  stain  it  f  I  want  it  a 
deep  ahining  black,  the  frame  not  haying  yet  received  any 
oolour  or  varnish,  Sc6,—A^  W*  Bxebt. 

[76446.1 -Colouring  Artifloial  Stone.-ShalI  be 
glad  if  any  reader  can  inform  inquirer  the  beat  material 
for  mixizu^  with  cement,  &c.,  to  make  artificial  stone- 
work a  red  colour,  about  the  aame  aa  Blansfldd  or  New- 
biggin  stone  t  'T.  B.  8. 

[76446.1— Polygons. —In  drawing  polygons  it  is 
always  the  second  point  of  the  circle  that  is  used.  Is 
them  any  reason  for  this  by  Eodld,  or  other  authority  T— 

GXOXBTBT. 

[76447.]— Horse-Poii^er. "— A  spindle  in  running 
piuUies  against  its  step-bearing  with  a  constant  back- 
thrust  of  28lb.  Is  there  any  metho'l  of  calnulating  the 
loss  in  H.p.  this  badk-thrnst  represents  t  Of  course,  if 
the  bearing  gave  way,  the  spindle  wo  iM  fly  backwards 
through  the  air  at  a  certain  speed,  and  it  would  then  be 
easy,  this  speed  once  known,  to  convert  it  luco  foot- 
pounds per  minute  T  To  put  tJke  problem  in  aDOth» r  way. 
It  might  be  Buppoaed  that  a  locomottjre  were  at  t>  ched  to  a 
buffer-stop,  and  under  steam,  doing  it*  naximnm  of 
H.P.  to  set  away.  Or,  again,  that  the  spindle  above- 
mentioned  at  a  hi^er  apeed  would  exert  such  a  back- 
thrust  SB  to  puU  the  engme  (of,  say,  lOH.P.)  up  I  know, 
fjrom  observation,  that  the  SSlb.  are  in  some  way  directly 
related  to  the  H.f .,  for  as  the  speed  of  the  spindle  and 
theH.P.  on  it  increase,  so  does  the  back-thrust,  and  that 
it  is  praeticaUy  proportional  to  the  totid  H.P.  (for  this 
thrust  about  9H.P.)  exerted  on  the  n>indle,  but  cannot 
estimate  it.    Gkn  any  reader  assist  me  f— Postduif. 

[76448.]  —  Bryoa-Donglaa  and  J07  Valwe- 
Qeara.— Would  some  reader  supply  me  with  partioulars 
and  explanatory  diagrams  of  these  two  valve-gears,  or 
refer  me  to  back  numbers  of  the  *'  E.M."  in  which  I 
could  find  description  of  same,  and  whether  they  are  still 
in  print  f—Iooo.  No.  8. 

[76449.]— Paint  on  Glaaa.— Will  one  of  your  readers 
kindlv  inform  me  through  the  medium  of  your  paoer 
what  xind  of  paint  is  the  oest  for  putting  letters  on  fflass 
that  is  exposed  to  the  weather  f — as  I  nave  tri«d  ooth 
ordinary  jmint  and  enamel,  and  find  that  it  either  peds 
off  or  breaks  away  in  a  very  short  tuie.— A.  J.  Wbscott. 

[76460.]-Plaater.-WiU  any  reader  kindly  tell  me  of 
a  compo  to  take  the  place  of  ordinary  plaster  which  has 
fallen  away  from  walls  dose  to  hot-water  pipes  in  my 
house  1  I  shall  be  pleased  to  hear  of  anything  that  will 
adhere  firmly  to  both.  About  one-half  of  the  pipes  are 
seen  projecting  beyond  surface  of  plaster.— A  Lbeds 
Clotb-Dkaweb. 

[76461.]- Annatnre  Winding.— To  Mb.  Bottoke. 
—I  am  making  small  dynamo  as  described  in  your  book, 
'*  The  Dvnamo :  How  Made,  &&,*'  and  wish  to  use 
laminated  armature.  I  can  see  my  way  to  wud  the  wire 
neatly  m  the  channel,  but  cannot  see  how  to  wind  regu- 
larly at  the  ends  where  the  spindle  goes  through  the 
punchings  and  the  nuts  come  in  the  way.  I  shall  be  very 
much  obliged  if  you  will  tell  me  whether  croas-windiog 


will  matter  at  the  ends,  or  if  there  is  any  way  to  avoid  itt 
Any  hint  on  the  matter  would  be  a  f  avoor.— M.  U.  F. 

[76469.]— BaaiBtanoe.— I  oontinually  want  to  measure 
the  reaistaaoe  of  beUs,  fte.  (all  under  60  ohms).  I  hate  a 
resistaaoe  box  with  coils  1.  9,  6,  10,  90,  90;  also  a 
horisoatal  galvanometer.  X  nave  Mr.  Allsop's  instrue* 
tions  for  making  a  Wheatstono  bridge,  with  mereury 
cups,  in  VoL  L. ;  but  he  4oes  not  sav  how  to  use  it  I  do 
not  want  to  keep  80  aeUs  going  for  tnii  purpose.  Would 
someone  kindly  tell  me  how  best  to  get  these  resiatanees  t 
— Amatsob. 

[7646S.1— Pruatiim  of  a  Gone.— Would  any  reader 
kindly  oblige  by  explalninx  the  proper  wi^  to  get  a 
frustum  of  a  cone  out  with  the  compaaws  t— T.  B. 

[76464  ]-Horth  Stafford  Railway.— Would  some 
reader  kindly  supply  me  with  a  sketch  and  chief  dimen* 
sions  of  the  N.8.K.  four-ooupled  six-wheel  tank  engines^ 
built  between  1886  and  1887  f— Looe  No.  9. 

[76466.]-Korth-Baat6rn  B^way.-Would  **  St. 
Aubyn,*'  or  some  reader,  kindly  give  sketeh  of  Mr. 
Worsdell's  four-oouplsd  eight-wneel  tanks,  similar  to 
those  he  built  for  the  O.&S.  when  superiBteadeat  of  that 
line!— Loco  No.  9. 

[76466.]- Jnplter.— Sir  B.  Ball,  in  his  *'  Btoxy  of  fha 
Heavens,' '  definesthe  "rotational  moment  of  momentuia" 
ef  Jupiter  as  Uie  product  of  the  angle  passed  through  ift 
one  second,  multiplied  by  the  mass  of  the  planet,  multt- 
pUed  "  by  the  square  of  a  certam  line  which  depends  on 
the  planet's  internal  oonstmctaon."  Can  any  of  vonr 
corrsspondeats  say  exactly  what  this  line  is  f  It  is.  I 
presume,  a  oosstion  of  asasity ;  but  how  is  the  line 
measured  t— jDslphuius. 


[76467.] -KathematioaL—Wfil  some  one  of 
readers  explain  the  rale  which  produces  ths  following 
result  of  ilgurse— 

a  d. 

80  oranges  at  8  for  Id 0  10 

80         „  9  for  Id 1    8 


80 
80 


It 


6for9d. 


9    1 

9    0 


-PUZZLXD. 


Difference 0   1 


1 76468.] -Smoke*— Will  some  reader  kindly  infona 
me  what  substance,  when  burning,  produces  the  most 
smoke,  which  bums  slowly  and  easily,  is  cheap,  unin- 
jurious,  and  not  he»vy  T  I  abo  want  to  produce  a  white 
or  light  grey,  and  an  intensely  black  smoke  T-Fuoor. 

[76489.]  —  Watorprooftng     Silk.— Can    one   of 
"ours"  please    tell  me  tbe  way  to  make  waterproof 
'  about  6in.  square  of  thin  silk,  an  1  still  leave  it  fairly 
pliable ;  need  not  be  lasting  1— A  N<.  w  Bbadxb. 

[76480.]-Ivory  Brualiea.-Will  som**  reader  kindly 
'  inform  me  how  to  clean  a  pair  of  ivory  brushes  that  have 
turned  yellow  with  washing  T— W.  O.  C. 

[76i61.] -Boiler  for  Model  Bnaine.— Will  any 
reader  kindly  inform  me  how  to  make  ooiler  for  model 
horisontal  engine,  lin.  bore,  Sin.  stroke  t  Could  it  be 
made  out  of  oopper  tubing,  and  how  stop  the  ends  up,  if 
possible  without  biasing.  Traps,  gauges,  &c ,  I  nades- 
stand,  but  am  ignorant  as  to  the  sue,  and  how  to  fasten 
ends  in  to  be  safe.— W.  S> 

[76462.] -Tannton  Dynamo.— To  Mb.  Bottovb.— 
Many  thanks  for  your  kind  answer  re  the  above.  Now, 
would  you  kindly  say  if  the  same  machine  would  do  for 
arc  lighting,  and,  if  so.  you  might  give  amount  aud  {|[auge 
of  wire  for  magnets!  I  suppose  the  srmatore is  all  nghtt 
Tou  might  also  give  sise  01  carbons  for  the  lamp ;  also 
the  candle-power  t— B.  T.,  Paisley. 

[76463.]— Arc  I«lght.— To  Mb.  8.  Bottokb.— In 
your  book  on  "  The  Hynamo,"  page  98,  you  say :  Wind 
the  FJL's  with  No.  aod.c.c.  copper  wire  for  a  shunt 
wound ;  but  for  a  series  wound  to  light  an  arc  lamp,, 
vrind  with  No.  19,  two  strands,  connected  in  paralleL 
Why  does  it  require  so  much  larger  wire  for  arc  Iwhtfiig  T 
Also,  at  60  volts,  how  many  ampdres  are  required  to  give 
LOOOap.  in  arc  lamp  t  How  long  can  one  of  your  6o.p. 
dynamos  be  driven  without  in j  uncus  heating  if  fitted  with 
H  aimatore  I— Bibxa. 

[76464.]— To  Kr.  Bottono  or  Others.— Will  they 
kindly  say  if,  in  their  opinion,  the  "  arc  liffht "  would  be 
suitable  for  illuminating  the  inside  and  outside  of  a 
jeweller^s  shop,  the  internal  dimensions  of  which  are : 
Length  94ft.,  breadth  91ft.  height  16ft.;  also  the 
number  of  lights  required,  the  height  at  which  they  should 
be  suspendeo,  the  probable  cost  of  material  and  erection 
(there  is  an  E.  L.  and  Power  Co.  in  the  town),  about 
how  much  its  use  would  cost  per  week,  and  if  it  is  dheaper 
than  the  "  glow  light"  t  I  ask  the  above  as  it  is  said 
that  nine  jeweilers  out  of  ten  condemn  the  electrie  light 
in  every  way.«-jBWBLLBB. 

[76466.]— Outtinff  Betort  Oarbon.— I  want  to  try 
my  hand  at  cutting  gas  retort  carbon  into  battery  plates, 
&c  I  have  heard  something  about  a  circular  disc  of  inuL 
as  a  cutter,  and  sond-and-water  as  a  lubricator.  Any. 
information  on  the  subject  will  greatly  oblige— 
Mbohaxxocs. 

[76466.1-Bn«lneerlngArlthmetio.— I  shall  be 
very  gratsful  for  the  name  and  publiaher  of  a  eolleotioa. 
of  examples  in  engineering  arithmetic  which  might  be 
used  with  such  a  book  as  **  Humber  on  Btrains."— 
P.  W.  C. 

[76467.1— Waahable  Diatemper  Colonra.-^  "** 

there  is  offered  in  Enghu&d  and  the  States  washable  tints 
for  walls  under  the  names  "Dnresco,"  "Alabaatine," 
**  Calcarium,"  fte.  The  old-fashioned  stuff  composed  of 
whiting,  glue  sise,  and  colouring  matter,  sold  here  in  a 

ndered  state,  to  which  only  hot  water  hJis  to  be  added, 
f  course,  not  washable.  Will  some  kind  reader  give 
me  any  hints  as  to  Uie  composition  and  mode  of  making  a 
'*  washable"  distemper  cotour,  in  powder  if  possible,  or 
otherwise!  I  should  be  glad  to  gfet  such  an  srtiele  for 
my  work.  I  have  been  a  subscriber  for  the  past  fifteen 
years,  and  I  don't  remember  anything  of  the  sort  being 
mentioned,  and  I  have  no  back  numbers  here.  Any 
Information  will  greatly  oblige.— Exo Lisa  Paxxtbb 
Hochelaga,  Canada. 
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[76i6&}— Haydoa'a  Outtwr-B«r.— I  am  deaiioiu 
to  make  a  cmtter-bar  of  the  above  pattern;  but  I  hare 
never  eeea  one,  only  woodeatik  I  have  a  copy  of  **  Oon  " 
dated  Jnne  12, 1866,  in  wbieh  appean  Part  UL  '*  Took 
and  Catter-Ban  *' ;  but  a  portion  of  it  is  gone.  I  want 
to  know  at  what  angle  the  tool  ia  hdd  in  at  the  end  of  the 
bar,  a«  In  indoeed  iketeh  at  A,  and  if  the  eling  B  is  a 
■eparato  piece  from  the  barf  la  the  dot  or  nick  in  the 
end  of  the  bar  at  A  for  the  tool  aqQare,  ronnd,  or  angular 
in  notion  f  M7  lathe  is  a  4|in.  oentie  badc'geared  one, 
and  tiie  hdglit  of  oentre  abore  top  of  tool-plate  of  did^- 
reot  la  |in.  That,  I  aoppoae,  ooght  to  be  the  thickneao  or 
•anare  of  the  bar.  Woold  the  oar  be  aafltoientlj  atrong 
ifa  oaat  one  of  gnnmetal  or  braao  t  Wrought  iron  or 
eteel  ia,  I  anppoee,  the  proper  tbing.  A  aketoh  wonld 
mnoh  oolige.~H)oaKoviAx. 

[r6460.1~Neptuxie.— Kow  thai,  thzonirh  the  death  of 
Adama,  Neptime  ia  being  lo  fmly  diaeoaaed,  I 


ahonld'  be  glad  to  read  in  yonrs  wnat  litUe  ia  known,  time 
of  itarotauon,  name  of  ita  flrat  aatellite,  diam.  of  ditto 
and  diatanoe,  and  ia  aix  daya  .the  oomot  period  t— Wm. 

HOBKBV. 

[7847a]  — Bnlarffed  KeMurlxiflr  OIem.— Will 
aome  of  our  chemical  frienda  kindly  oelp  me  by  aog 
geating  the  bett  pooaible  ahape  of  a  meaaoxing  glaaa  that 
«aa  be  equally  divided  into  diviaiona  (at  leaat  iin.  apart), 
and  yet  nold  quite  a  pint  of  liquid,  but  mnat  not  be  above 
6ln.  in  heighc  An  ordinary  craaoated  parallel  hydro- 
meter jar  Ifin.,  diameter  ana  about  din.  high,  ia  the 
neareat  I  can  get;  but  the  diviaiona  then  are  ao  doae 
togeUier  aa  to  be  barely  readable  ^  beaidea,  it  holda  aoaroely 
a  half-pint.  The  apace  at  my  diapoaal  where  It  ia  to  be 
fixed  la  Sin.  aqoare.  I  ahall  feel  grateful  for  any  ang^ 
geation,  aapenae  being  a  aeoondaxy  eonaideration.~BnB- 
floaxBsa  8MOB 1866. 

[76471.]  —  Soiuipot  Fhotograpby.— Will  aome 
worker  in  thia  branch  of  photography  refer  me  to  a  dia- 
gram of  alit  abutter  t  I  want  to  apply  it  to  an  adapter 
fitted  with  two  aerewa,  one  for  the  draw-tube,  and  the 
other  to  fit  the  camera.  How  ia  the  **  releaae  "  of  the 
abutter  obtained  t  With  the  Editoifa  penniaaion,  a  dia- 
gram would  be  valuable,  aa  I  feel  anre  there  are  many 
amateora  in  the  aamo  beat  aa— H.  A. 


[76472.]— OaUaud*a  OrtLVity  Danlell  Oells.— 
will  aome  of  our  xeadera  who  have  had  a  lengthy  ex- 
perienoe  with  theae  oeUa  give  their  opiniona  of  an 
improvemnit  auggeated  by  P.  B.  Delaay,  of  New  York, 
in  the  Telephone  for  August  IMh,  168B.  It  conaista  of  the 
otdioary  amo  and  copper  platea :  but  he  fncloaea  the  zmo 
in  a  paper  envelope,  ud  the  aniphate  of  copper  cryatala 
in  a  atraw^boaxd  box  aorroonded  by  a  atnp  of  copper 
which  ia  ooonected  to  the  wire  tenolnal  paanngont  of  the 
liqnida.  Perhapa  aomeona  haa  aeen  tlua  pattern  cell  in 
uae ;  it  ao,  kindly  atate  how  long  it  wQl  go  withoot 
attention,  and  ia  It  better  to  amalgamate  the  zinc  in  this 
particular  oaae,  aa  no  mention  of  ao  doing  ia  made  in  th 
article  refetred  to.— P.MJ.8G.8. 1 

[76478.]— Ijathe.—WiU  aome  kind  friend  give  me  the 
rolea  for  working  out  the  following :  How  to  know  which 
changa-wheela  to  put  on  the  lathe  to  out  any  certain  pitch 
thread  t— Pbvchb. 

[76474.]— Bleotrlo  Iiiffht.— Wni  aome  one  pleaae 
•ay  what  are  the  diaadvantaigaa  of  the  Jabloohkoff  candle, 
and  whether  it  ia  in  extenaive  uaet  Alao,  why  are 
carbona  are  not  placed  in  a  vacuum  t—Gao.  Baowir. 

[76475.]— Hydranllo  Vormxila  Wanted.— Could 
any  one  give  me  a  formula  for  gaugioff  atreoma  by  board 
with  a  right-angled^notoh  out  in  T  Prof.  ^lomaon'a 

formula  for  it  iaC  JkL^  x  3*64.  in  which  C  ia  cube  feet 
flowing  aeoood.  ana  H  the  hafli^t  of  water  from  point 
of  notch  in  feat.  What  I  want  ia  to  calonlat4»  the  cube 
feet  per  minute  with  tha  height  given  in  inchea.— 

BOTBBBXD. 

[76476.]— Oompoxmd  Principle.  —  la  there  any 
particular  reaaon  why  the  aecond  exnanaion  cylinder 
flhonkl  be  of  greater  diameter  than  the  primary  T  It 
aeema  to  me  that  what  ia  gained  in  area  ia  loet  in  in- 
taoaity ;  and  if  a  large  cylinder  be  more  economical  than 
a  email  one,  why  iy>t  have  the  primary  cylinder  large  t— 
A.  B.  B. 

[76477.]— Xonldlnc  Oelliiloid>— Can  you  inform 
me  howto  mould  artideo  of  oalluloid  1 1  have  been  trying 
with  Scheving'aoeUoidin  diaaolvad  inaulphurio  ether ;  but 
Z  find  it  dirinka  after  being  put  in  the  mould,  andbubblea 
form.  1b  there  any  aaf e  way  of  tnating  it  ao  that  it  can 
be  heated  and  moulded  t  Poaalbly  aome  other  form  of 
oellnloid  would  answer  bettor  t— Baspb. 

[76478.]  —  Altematlnr  Onrrente.— A  60-unit 
alternator  supplying  inoandeseeBt  lamps  up  to  ita  full 
powwr-Le.,  60,000  watts,  gives  8,000  vdta.  Will  the 
actual  amount  of  eurrent  m  ampteaa  be  equal  to,  greater, 
or  leaa  than  86  T— Huvt. 

[76478.]— Beaffente.— What  strength  of  adntiona  ia 
bent  for  water  Mialyaia  T— WATsa  AjfALvaia. 

[76480.]  —  Water  Uotor  :  Traneanlsslon  of 
Power.— I  have  a  atream  of  water  6ft.  wide,  l|ft.  deep, 
with  an  effective  fall  of  Vft.  Hour  oan  I  best  utiliae  thia 
power  ?    What  H.P.  would  it  givOi  and  What  are  the 


best  and  most  economical  means  of  transmitting  the 
same  to  drive  light  machinery  or  dynamo  I'.O  yarda 
distant!— J.  B. 

[76481.1  —  Battery.  —  I  have  a  lO-cell  aingle-fluid 
chromic  oattery ;  platea  are8in.by  9|<n.  bv  ^in ;  stoneware 
edla  are  lOin.  by  6in.  by  Sin.  Wnat  ia  the  beet  aolution 
for  lighting  purposes,  what  amperage  ought  I  to  get  firom 
it  (din.  are  immersed  in  the  aolution),  and  how  many 
lampa  could  I  light  with  it  f— Pdzzlbo. 

[76488.1— Workshop— Having  buflt  a  workdiop  at 
back  of  my  premiaee,  and  stodcea  it  with  an  8ft.  screw- 
cutting  and  surfacing  lathe,  a  6ft.  ditto,  a  4ft  ordinary 
aingle  gear,  and  amall  drilling  machine,  I  would  like  to 
know  if  a  Groadey'a  8H.P.  aaa-engine,  giving  8H.P. 
nominal,  would  be  auffloient  to  drive  them  aU  at  one  time, 
and  would  l^in.  ahafting  be  thick  enough  for  the  main 
ahaft,  which  is  ISft  lone  t— there  being  a  bearing  near 
each  end  and  one  in  middle.— Youiro  Baonnraa. 

*  [78483.1-EnameUinflr  Opal  Portrait*. -Wm 
aome  kind  reader  aaaiat  me  a  little  t  I  propose  minting 
some  portraita  on  opal  glaaa,  and,  af terwvda,  to  improve 
the  appearance,  I  wish  to  be  able  to  enamel  the  aame. 
Kindlv  say  how  thia  ia  to  be  done,  with  full  inatroetions, 
and  oblige— A  C^awbacoit. 

[76484.1 -Qaa-Bn vine.— I  made  modd  l|in.  bore, 
4in.  atroke,  valvea  fin.  dia.,  firing-valve  fin.  dia.,  fin. 
from  end  of  cylinder,  exhaust,  aa  eooentiie  on  abaft, 
whidi  I  intend  to  out  into  cam  afterwarda.  The  charge 
will  not  explode  in  cylinder  at  all ;  it  bnma  out  in  all 
direetiona.  Please  aav  what  ia  the  matter,  and  oblige? 
The  gaa  aupply  throu|pa  aa  ordinary  burner.— A  Braoxrr. 

[7648S.1— Electrio  Fin  or  Stud.- Would  anv  of 
your  reaaera  kindly  inform  me  the  best  way  to  make  a 

Ein  or  atad  for  wearing  at  a  fancy  dreaa  ball,  and  how 
>ng  it  will  last  T— Ck>TBWOLp. 

[76486.1— Anal^eln^  Solder.— I  want  to  analyse 
some  solders,  espeoally  tmmen*a.— J.  L. 

(76487.1- Stalninff  Sectlone.-Will  one  of  "  oura  " 
kindly  explain  the  proceaa  of  atainiog  vegetable  aectiona 
in  one  or  more  oolonra  for  mieroacopic  mounting  t  Any 
information  on  the  subject  would  oblige.— Luoida. 

[76488.] -Botary  Alternating  Corrents.— Now 
that  Mr.  Nieola  Teda,  the  great  nromotor  of  the  idea  of 
the  above,  ia  in  London,  it  would  be  interesting  to  have 
a  few  fundamental  f aota  concerning  rotary  currenta,  and 
what  is  the  apeciflc  difference  between  theae  and  ordinary 
alternating  currenta.  I  cannot  understand  the  reputed 
anperiority  of  torque  of  machinea  constructed  on  hia 
principle.  Will  aomeone  who  haa  atudied  %the  matter 
kindly  explain  ?  Alao  if  there  are  any  of  theae  motors 
at  work  or  on  view  at  the  Cryatal  PaUoe  Exhibition  t— 
A.  B.  B. 

r76489.]-E]ectrlo  Uflrhtinar.— Could  Mr.  Bottone 
teU  me  what  kind  of  water-motor  I  ahould  want  for 
making  the  electric  light  to  use  four  lights  in  an  ordinary 
houae,  and  what  land  of  dynamo  would  be  needed  for  the 
aamet- T.  B.  K. 

[76490.]— Drill.— What  ia  the  beat  arrangement  for 
^e  preaaure-plate  in  a  aelf -acting  drilling-machine  T  I 
have  one  to  fit  up :  apindle  l^in.,  top  boaa  of  cutmg 
4in.  long  and  4|in.  ecroaa.  Can  I  not  make  a  gnnmetal 
CQue  to  run  in  the  lower  boaa  t  A  aketch  of  both  would 
greatly  oblige.— Bat. 

[76491.1— Soreir  Auflrem.— Oan  any  oorreapondent 
deaoribe  the  method  emploared  by  the  Bukera  of  augers, 
gimlets,  and  braos-bits  to  form  the  taper-aorew  on  their 
pointat  It  is  generally  double-threaded  and  carefully 
made  even  on  a  cheap  gimlet.  Is  it  chased  or  cut  with 
daea,  and  if  ao,  how  are  tbsy  shaped,  Ac  T— Voloabitb. 

[76493.1— Electrio  Lamps.— Will  aomeone  kindly 
tell  me  whether  I  oan  repair  inoandeaoent  lamps?  Alao, 
can  I  manufacture  them  for  my  own  uae  T— P.  T.  Jin. 

[76493.  ]-Artifioial-Plant   Barometer.— Kindly 

furnish  me  with  the  composition  and  making  of  the 
artidcial-plant  barometer,  which  consists  of  an  artificial 
plant  in  a  small  flowerpot,  the  leavea  of  which  change 
colour  with  the  variations  in  the  weather.— C.  B.  H. 

[7649i.]>Caetinflr  Zino.— Will  any  reader  inform 
me  bow  to  mdce  we  moulds  for  casting  hollow  zinc 
cylinders  for  battery,  the  beat  aand  to  uae,  what  to  bind 
it  with,  and  if  I  require  a  wooden  pattern  T  Cylindera  to 
be  about  7in.  high,  8iin.  diameter,  and  ^in.  thick.— 
Phobo. 

[76496.]— Filter  for  Bain-Water.-I  widi  to  make 
a  fllter  of  simple  eharacter  to  prevent  the  aoot  from 
readiing  my  rain-tub.  I  intended  using  sand  as  a 
filtering  medium,  but  find,  on  making  some  experiments, 
that  tne  pereolation  would  be  too  dow,  though  X  in- 
tended tbe  aperture  (filled  with  sand)  to  measure  18in. 
by  l|in.    Can  any  of  my  fellow-readen  inform  me  of  a 


Wonld  some  of  ''ours**    kindly 
prsctioaUy  t— Docroa  Man. 


dsaoiba  the  ptsMi 


[76487.]— Teiephonee.— I  have  made  a  pasr  of  w^ 
phonea,  whioh  ooudst  of   reoelrors   of 


medium  that  would  aot  mors  quickhr.  being  at  the  1 
time  ettetitifB  and  cheap  t    I  think  1  nave  heard  of  pul- 
verised granite  being  need.    Any  information  will  oblige. 

-P.  A- 

[76496.]— OharooaL*-!  have  a  quantity  of  hranohea 
of  idled  treea  I  should  like  to  oonveit  Imto  th^i.)oal. 


pattern,  andtranamittars  ia  tha  form  of  mierosMask 

I  and  MCto^ 
I  propose  using  doob^  *'        '  '^ 

intended  for  insme  work.— Axxxovs. 


How  should  I  make  all  the  aeoeaasry  wire 
oonneetions  f   I  propose  using  doabie4ine  wire,  aa  k  • 


(76488.]-Polifllxinr  Paate.- WIU 
giro  ma  advice  for  the  neeeasary ' 
the  above  to  poliah  braaa,  and  to 
lengthened  time  t  -BBQataaa,  Maaefacaiter. 


kind 
for 
»  for 


[76490.]-€N>ld  Laoqaer.- WiU  some 
give  meinateoetkiDa  for  making  pale  and  gold 

— EsQaiBBB. 


1 


[76600.]— Aoonmnlatora.- Wonld 

Idndly  give  me  instructions  for  making  amaUi 

lators,  aa  I  have  had  no  experience  in  them  t— AxATsn. 

[76601.1- Broken  Water-Pipe.— Oan  anyooa  b^ 
form  me  now  to  localiae  a  leakase  in  a  water-pipe!  fi 
ii  laid  under  a  eonerete  fioor,  and  t  do  not  want  ts  b«k 
up  more  of  the  fioaring  than  I  can  hdp.  Any  infona- 
tion  will  oblige.— Bcissoaa. 

[76601]— Oenneotlone.—Wm  Mr.  Bottone  khdlf 
give  aketoh  of  oonnectiona  for  ahunt  and  aoriea  taSM  ia 
amall  dynamo!  The  small  wire  ia  indda.  lathatxi^! 
— O.  M.  Rbvxib. 


CHESS. 

All  oommnnioatioaa  fortiiis  odnmn  to  be  scattothi 
Chbss  SoxToa,  at  the  oflloe,  888,  Strand. 

PBOBLBM  MOCXCn.— By  T.  Gvssr. 
^laek. 


WkUe,  [11  +  IS. 

White  to  play  and  mate  in  three  morsa. 

SOLUTIOB  TO  1S90. 

WMUu  BtneK 

1.  Kt-K  6  1.  K  takes  Kt  (c). 

8.  Kt-a  4  (dis.  oh}.  2.  Kt-Kt  6. 

8.  Q-B6mate. 

(a)  1.  K-Q  4  {h) 
3.  Et-a  4  (oh),  &fl.  or  Kt  4  or  B  tdtca 

(&)  1.  KttakeaKt 

9.  B-QKt8(dis.ch],&c. 
Alaoll.  B-B  6  (dis.  d^. 

HOmaB  TO  OOBBBSPORDXlfm. 

CoBBXOT  adutionB  to  1990  by  H.  FeUowa  (very  neat), 
A.  G.  Fdlowa,  J.  F.  Moon,  F.  Blade,  W.  T.  Hurley  itvo 
duals),  Jamea  Kistruck  (two  duals  and  aeoond  aolotioB) ; 
to  1989  by  O  H.  Inaon,  J.  Kiatruek,  C.  B.  Bright,  B.  W. 
Houghton.  A.  C.  Hurley ;  to  1288  by  C.  8.  Bright  (Oenoa), 
A.  C.  Hurley. 

C.  S.  Bbxobt.— 1986  ia  aound  enough.    If  1.  ^^^g 

A.  Q.  FsLLOws.- Thanka  for  problem. 

A.  L.  BcTwa  TntDALU-In  1990,  if  1.  ^^^^^^- 

9.  .^Ml-.,or  F  movea,  aad  there  appears  to  bens 

K  takes  P 
mate  next  move.   The  proper  play  is  9.  B-H  6  (oh). 

J.  F.  MooB.-In  1990,  if  1.^^  8.  li*!E?L?,  w«  can 
aee  no  mate  if  9...K  takea  F  or  K-Q  4.. 


Fp.   13,  1893. 
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A  HAHGINQ  booscass. 

THE  accompanjing  Ulaatratioo  ehows  a 
pl&in  form  of  bookoasa  for  hanging  on 
k  wall.  Yet  for  its  aimplicity  it  is  not  to  be 
dospised  ;  and  for  the  amateur  who  baa  not 
attempted  to  make  one,  I  tnut  he  maj 
find  this,  vith  its  deaoription,  of  some  aerrice 
to  him  in  making  it.  The  meaauremanta 
for  the -deaign  shown  are  as  follows  ;— LengUi 
■!ft.,  height  3ft.,  depth  Tin.,  the  bottom  ahelf 
extending  Gin,  further  each  end,  and  is  lOin. 
wide.  It  may  happen  that  the  bookcaae  will 
be  required  to  fit  into  a  recess,  in  the  event 
of  which  the  length  must  be  according, 
though  the  height  may  very  well  remain  the 
same,  and  possibly,  the  extension  of  bottom 
shelf  maj-  have  to  be  dispenaed  with,  and  if 
so,  the  Bide  moulding  at  the  top  would  not  he 
wanted.  I  mention  this  first  to  show  it  ia  not 
neceaaary  to  follow  any  particular  meaaure- 
ments,  but  rather  that  the  size  of  the  bookcase 
can  bs  detormiaed  upon  by  the  space  that 
can  be  si>ared  for  it.  The  cost  of  such  a 
bookcase  ie  but  trifling,  and  really  the  moat 
■axpensiye  part  being  the  leather  edging  for 
the  shelvea.  The  imitation  leather  edgmg  I 
do  not  recommend  at  all :  it  soon  tears,  and 
«nBequoiitlj  looks  untidy,  and  requires 
renewing,  so  that  the  real  leather  is  cheapest 
in  the  end.  The  bottom  shelf,  which  projects 
bsyond  the  bookcase  at  the  front  about  3in. 
has  a  moulded  edge,  so  that  there  remain  but 
three  shelves  to  have  the  edging.  But  this 
ii  proceeding  too  quickly,  and,  to  return : 
the  aides  ar«  ot  ^iu.  wood,  Tin.  wide,  and 
ait.  long,  tl»6  wood  being  yellow  pine  ub^ 
throughout. 

Ou  the  ineide  of  each  side  piece  two  strips 
of  wood  ate  fixed,  notched  out,  as  shown  in 
Fig.  2,  to  take  the  shelves,  making  them 
adjQitable,  which  is  very  necessary.  These 
strips  are  Jin.  thick  by  IJin.  wide,  and 
notched  out,  as  shown,  and  are  fixed  to  the 
side  with  screws.  Another  plan  is  to  have 
ninilar  strips  with  holes  drilled  in  place  of 
tte  notches,  into  which  are  fixed  what  are 
tnown  as  "  studs,"  four  being  required  for 
«wh  sheU  (see  Fig.  3),  obtainable  at  most 
-cabinet  ironm.angers. 

Having  fixed  these  strips,  the  top,  A 
should  he  screwed  on  to  Uiem  with  long, 
thm  screws.  This,  it  will  be  seen,  comes 
Tithin  the  moulding,  and  servos  only  as  a 
protection  from  dust.  The  bottom  shelf 
(measurements  of  which  have  b&en  given 
wtept  that  the  thickness  should  be  Jin.) 
should  then  be  prepared,  and  screwed  to  the 
Mdea  from  underneath.  The  moulding  at 
M6  top  is  2in.  deep  by  tin.,  the  pattern 
Mown  bems  a  hollow  moulding.  This  can 
4«  obtained,  ready  made  and  any  length, 
»oni  a  timber  merchant ;  but  the  amateur 
*ul  find  no  difficulty  in  making  it, — of 
««*rBe,  provided  be  has  the  neoeesary  tools, 
'■e.,  a  rebate  and  a  hollow  plane  (see  Pig.  4 
foe  section  of  moiading},  the  diagonal  dotted 
jwe  showing  where  the  wood  is  to  be  sawn  to 
!?f®  proceeding  to  form  the  moulding. 
The  top  of  the  moulding  should  be  fixed 
»lD.  above  the  top  board,  the  ends  beiner 
?"tied.  To  fix  the  moulding  a  few  flol 
™«ds,  itnven  in  from  the  front,  into  the  top 
wMO,  and  in  addition,  several  smaU  blocks 
«"  wood  glued  to  the  top  board  and  the 
moTdding,  wiU  make  a  firm  job. 

Che  shelves  are  of  jin.  or  |in.  wood,  and 
mttit  be  out  out  at  the  ends  to  fit  into  the 
wWiBs  feea  Fig.  5),  the  front  edge  coming 
nttsh  with  the  front  of  sides.  The  aides  with 
»M  notched  strips  screwed  to  them  wiU  be 
I  fi  it  '^'^^  ®***'  ""  ^  «"»'■  ^^  joins 
"Ma  thin  strip  on  the  front  edges,  these 
""Ps  having  «  nbbed  or  flut«d  moulding 
WU  IiIT^Ha.  1403. 


running  within  an  inch  of  the  top  and 
bottom,  and  fit  under  the  bottom  rebate  of 
the  top  moulding.  These  can  be  as  thin  as 
possible,  and  free  from  knots.  Why  I 
mention  yellow  pine  as  being  used  in  making 
the  bookcase  is  because  it  can  be  obtainei. 
free  from  knots,  and  when  stained  it  can  be 
made  to  represent  oak  or  walnut  so  that  the 
imitation  is  hardly  recognisable.  The  front 
strips  are  fixed  with  glue  and  fine  brads. 
To  strengtiten  the  bookcase  I  find  a  very 
good  plan  is  te  fix  pieces  ot  wood,  about  6in. 
By  Gin.,  at  the  angles  (A  in  Fig.  1 )  at  the 
back,  in  which  case  they  must  be  let  in  so  as 
to  allow  the  case  going  flat  against  the  wall. 
Five  strong  looking-glass  plates  will  be 
sufficient  to  hold  the  l)ookcase  firm,  three  at 
the  top  and  one  on  each  side.  The  pressure 
being  nearly  vertical,  they  will  sustain  a 

treat  weight,  providing,  of  course,  the  nails 
old  firm.  One  great  objection  I  found  in 
an  open  bookcase  is  that  the  boohs  are  so 
liable  to  get  dusty,  and  a  good  plan  is  to 
hang  two  curteins  in  front,  suspended  from 
a  brass  red,  and  by  having  the  colour  ot  the 
curtains  to  harmonise  with  the  rest  of  the 
L  in  which  the  bookcase  is  fixed,  theyare 
rather  an  ornament  than  oUierwise,  and 
oertatoly  a  preventive   against  dust.    The 


J«I>^ 


brass  rod  should  be  Jin.  in  diameter,  the 
rings  lin.,  the  rod  finished  oB  with  fancy 
knobs  at  each  end,  and  hung  on  'brass 
brackets,  alt  of  which  can  be  obtained  at  any 
ironmonger's.  The  Builders'  Supply  Stores, 
145,  Holbom  Bars,  E.C.,  supply  all  these 
oddments  for  amateur  carpenters,  also  staioa 
and  varnishes,  and,  above  all,  are  very 
reasonable.  Personally,  I  have  found  it  very 
convenient  frequently  to  have  an  address 
mentioned  where  I  can  feel  sure  of  getting 
what  I  want  at  a  reasonable  cost. 

As  to  finish,  it  is  difficult  to  judge  other 
people's  tastes,  but  I  can  give  a  suggestion 
that  the  bookcase  be  stained  with  dark  oak 
stain  (Jackson's  powder  stain  I  find  is  the 
best],  and  having  put  on  one  coat,  rub  the 
the  work  vrall  over  with  fine  sandpaper,  then 
apply  a  second  coat.  An  hour  or  two  ia 
sufficient  time  to  allow  for  the  stain  to  dry, 
then  by  rubbing  in  some  linseed-oil  it  givea 
the  work  a  flue  appearance  of  old  wood,  or, 
if  preferred,  sise  and  varnish  it,  but  avoid 
spirit  varnishes. 

I  hope  in  a  future  paper  to  give  a  more 
elaborate  design  tor  a  bookcase.  In  the 
present  one,  if  curtains  ore  not  used,  I 
would  suggest  that  a  pair  of  candle  sconces  be 
fixed  low  down  on  each  side;  they  give  & 
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oertain  amount  of  finish,  and  are  nseful  when 
seeking  for  a  book  at  any  time  should  the 
bookoase  be  placed  in  a  dark  recess. 


THI    OPTICAL     LANTIBN  :    ITS 
COSSTBUGTIOK  AND  USB.-IX. 

By  Chas.  a.  Parker. 

Preparation  of  Oxygen  and  Hydrogen 
Qases. — {Continwd.) 

ASSUMING  that  a  gas-stove  will  be  employed 
as  the  source  of  heat,  this  should  he  turned 
down  moderately  low  when  first  lighted,  as  it  is 
undoubtedly  best  to  start  the  action  with  a  small 
amount  of  heat,  than  to  commence  with  the 
burner  tamed  full  on,  and  then  to  lower  the 
flame  when  the  gas  is  coming  off,  as  is  usually 
done,  for  in  the  latter  instance  this  rush  of  gas 
will  not  be  found  to  diminish  immediately  Upon 
the  tap  being  turned.  Soon  after  the  heat  has 
been  appUed  to  the  retort,  the  gas  wiU  be  heard 
bubbling  through  the  water  contained  in  the 
wash-bottle,  but  as  it  takes  some  little  time  for 
the  atmospheric  air  to  be  entirely  driven  out,  the 
operator  should  not  expect  the  oxygen  to  issue 
immediately  from  the  delivery  tube  ;  therefore, 
the  gas  should  be  allowed  to  run  to  waste  for  a 
few  moments.  If  a  mouldering  match,  which 
has  been  lit,  and  then  blown  out,  is  now  held 
over  the  orifice  of  the  outlet  pipe  of  the  wash- 
bottle,  it  will  burst  into  flame  if  the  gas  is  coming 
off  in  a  sufficiently  pure  state  for  use,  in  which 
case  the  bag  may  be  immediately  connected  with 
the  wash- bottle.  Before  the  bag  is  finsdly  joined 
to  the  wash -bottle,  it  should  m  made  quite  soft 
and  flexible  by  being  gently  Vanned  at  the  fire 
for  a  few  moments,  after  which  the  tap  is  opened, 
and  the  bag  rolled  out  perfectly  flat  from  the 
thick  end,  in  order  to  expel  all  the  atmospheric 
air,  the  tap  being  again  dosed  directly  after. 

Now  place  the  bag  on  a  higher  level  than  the 
wash-bottle,  in  order  to  prevent  the  possibility 
of  any  water  being  forced  into  it  by  the  rush  of 
the  gas,  and  then  draw  the  tubmg  from  the 
outlet  tube  of  the  wash- bottle,  over  the  plug  of 
the  bag,  which  should  be  opened  at  the  same 
moment.  The  bubbling  in  tiie  wash-bottle  will 
continue,  and  the  bag  wiU  be  seen  to  gradually 
swell,  and  if  everything  has  been  carefully 
adjusted,  the  evolution  of  the  gas  will  continue 
steadily  until  the  bag  is  little  more  than  half 
full,  when  it  generdlly  slows  down  a  little ;  but, 
by  slightly  raising  the  heat,  the  action  will  be 
resumed  with  all  its  former  activity,  until  it  has 
finally  filled  the  bag.  Fig.  65  clearly  shows  the 
arrangement  of  the  apparatus  for  oxygen  gas 
miking.  A  is  the  retort,  B  the  wash-botUe, 
C  the  bag,  and  D  the  gas-stove  for  supplying  the 
heat. 

It  is  desirable  for  the  amount  of  heat  to  be 
carefully  regulated,  then  there  will  be  no  fear  of 
the  tubes  blowing  off  the  retort.  As  soon  as  the 
bubbling  ceases,  it  either  signifies  that  the  charge 
is  spent,  or  that  a  little  more  heat  is  required  to 
complete  the  evolution  of  the  gas.  In  the  former 
case,  the  bag  should  be  full,  which  may  be  known 
by  its  distention ;  but  in  the  latter  instance  the 
heat  should  be  slightly  increased,  care  being 
taken  to  see  that  the  retort  does  not  exceed  a 
dull  red  heat. 

When  the  bag  is  quite  filled  the  apparatus  may 
be  deftlv  disconnected  in  the  following  order. 
First  pull  the  rubber  tubing  off  the  plug  of  the 
bag,  and  then  immediately  dose  the  tap  of  the 
latter  and  stand  the  bag  up,  after  which  the 
rubber  tubing  should  be  pulled  off  the  ddivery- 
tnbe  of  the  retort  and  the  latter  removed  from 
the  fire,  or  the  gas  turned  off. 

It  is  important  to  remember  that  the  tubing 
most  always  be  detached  from  the  delivery-tube 
of  the  retort  before  the  latter  is  removed  from 
the  fire  or  the  gas  turned  off.  If  this  were  not 
attended  to,  a  vacuum  would  be  created  in  the 
retort,  causing  the  water  to  be  drawn  into  the 
latter  upon  the  red-hot  mixture,  where,  being 
converted  into  steam,  it  would  in  all  probability 
end^  in  a  blow-up.  For  the  same  reason  it  is 
advisable^  to  disconnect  the  retort  from  the  wash- 
bottle  as  soon  as  the  oxygen  has  ceased  to  pass 
off ;  otherwise  the  water  might  be  sucked  up  into 
the  retort,  where  it  would  result  in  a  miniature 
steam-explosion,  as  above  stated.  A  mishap  of  this 
nature  oan,  however,  be  avoided  by  placing  an 
empbr  wash-bottle  between  the  retort  and  the 
punfler,  in  which  caee  a  suck  back  would  simply 
draw  the  water  into  the  empty  bottle,  as  it  could 
go  no  farther. 


Sometimes  the  gas  exhibits  a  tendency  to  come 
off  rapidly  and  pass  through  the  wash-bottle 
without  being  washed.  When  this  is  the  case,  a 
couple  of  ounces  of  ordinary  table- salt  to  the 
pound  of  chlorate  will  be  found  to  be  of  great 
service  in  steadying  the  flow  of  gas,  and  in  this 
instance  it  will  be  best  to  use  the  chlorate  in  the 
form  of  powder. 

Upon  the  retort  being  removed  from  the  fire 
it  should  be  placed  aside  in  an  upright  position, 
until  it  has  l>ecome  sufficiently  cool  to  be  handled, 
when  it  may  be  washed  out  with  several  changes 
of  hot  water,  and  afterwards  dried  over  a  fire 
and  put  away  ready  for  the  next  occasion.  If 
preferred,  the  contents,  which  consist  of  chloride 
of '  potassium  and  black  oxide  of  manganese, 
may  be  emptied  into  a  basin,  when  the  chloride 
can  be  dissolved  out  by  means  of  a  plentiful 
supply  of  water,  but  the  manganese  which  will 
remain  behind  m  the  form  of  a  black  mud  may 
be  dried  and  used  again  time  after  time,  as  it 
suffers  no  change.  The  retort  should  always  be 
cleaned  out  soon  after  use,  as  the  residue  would 
soon  corrode  it  and  cake  it  to  the  bottom  in  a 
rock-like  mass,  which  is  difficult  to  dislodge. 
The  wash-bottle  and  the  connecting- tubes  should 
also  be  washed  and  dried,  as  the  chlorine  which 
comes  over  with  the  hydrogen  will  soon  corrode 
them. 

In  order  to  guard  against  the  possibility  of  an 
explosion  by  the  admixture  of  organic  matter 
with  the  black  oxide  of  manganese,  a  g^eat  many 
operators  prefer  to  heat  the  findy -powdered 
oxide  to  redness  in  a  covered  crucible,  after 
which  it  is  mixed  with  the  chlorate  when  cool ; 
or,  if  preferred,  the  chlorate  of  potash  mixture 
may  be  tested  in  the  following  manner,  before  it 
is  put  into  the  retort:  A  small  sample  of  the 
mixture  should  be  introduced  into  a  test-tube, 
which  is  then  heated  over  a  Bunsen  or 
spirit  fiame.  If  the  materials  are  pure  the 
mixture  will  be  seen  to  sparkle,  and  qmetly  and 
rapidly  evolve  the  gas ;  but  if  any  carbonaceous 
matter  be  present  we  shall  have  a  miniature 
explosion,  and  the  mixture  should  not  be  used  on 
any  account.  Manganese  is  never  intentionally 
adulterated,  as  it  can  be  produced  so  cheap  that 
it  is  not  worth  while  to  do  so.  The  presence  of 
foreign  matter  will  t«e  almost  a^^arent  to  the 
eye  H  some  of  it  is  spread  out  upon  a  newspaper. 
And  then,  again,  pure  manganese  is  a  peculiarly 
dense  and  heavy  substance ;  but  as  a  precaution 
a  small  quantity  may  be  tested  in  the  above 
manner,  when  its  behaviour  will  soon  indicate  its 
purity.  After  use,  the  manganese  may  be  washed 
and  dried  in  the  manner  before  d&ected,  as  a 
sample  which  has  once  been  used  with  perfect 
safety  must  consequently  be  free  from  com- 
bustible matter,  and  this  will  be  found  a  wise 
proceeding  diould  it  be  difficult  to  obtain  the 
manganese ;  but  in  an  ordinary  way  it  is  scarcely 
woruL  the  trouble,  as  this  substance  can  be  pro- 
cured very  cheaply  in  all  towns.  * 

Assuming  that  the  chlorate  of  potash  is  pure, 
and  the  gas  has  been  made  with  proper  care,  it 
should  be  possible  to  obtain  about  Deft,  of 
oxygen  from  21b.  of  chlorate.  Correctly  speak- 
ing, 10ft.  is  the  quantity  of  gas  that  should  be 
evolved  from  the  above  weight  of  mixture ;  but, 
from  one  cause  or  another,  it  is  seldom  possible 
to  get  more  than  about  9ft.,  owing  to  a  oertain 
amount  of  waste.  The  above  quantity  of  gas 
should  be  sufficient  to  keep  a  blow- through  jet 
alight  for  about  two  hours  if  carefuUy  managed ; 
but  the  same  quantity,  by  cardess  manipulation, 
might  be  used  up  in  a  few  minutes.  Only  about 
half  this  quantity  of  oxygen  would  be  required 
with  a  mixed  jet,  as  will  be  shown  in  a  iuture 
article. 

Ordinary  commercial  chlorate  of  potash  is 
sufficiently  pure  for  gas-making,  provided  that  it 
is  subjected  to  a  close  scrutiny  in  order  to  detect 
any  chips  of  wood  or  straw  with  which  it  may 
have  become  contaminated.  This  is  a  necessary 
precaution,  owing  to  the  fact  that  the  chlorate  is 
sent  out  from  the  chemical  works  in  large  casks 
or  barrels,  splinters  from  which  are  apt  to  find 
their  way  among  the  crystals.  Engliah-made 
chlorate  of  potash,  costing  about  9d.  per  pound, 
will  be  found  the  best  to  use ;  there  is  a  ohea|>er 
quality,  but  as  this  is  of  German  make,  it  is 
consequently  of  inferior  quality,  and  should 
therefore  be  avoided.  The  exact  proportions  of 
the  chlorate  and  manganese  need  not  be  adhered 
to  with  any  great  degree  of  accuracy,  as  a  sUffht 
variation  will  not  serioudy  affect  the  evolution 
of  the  gas.  But,  at  the  same  time,  it  is  advisable 
to  have  sufficient  manganese,  otherwise  the 
action  will  be  too  nolent,  and  the  delivery  tube 


of  the  retort  will  be  unable  to  carry  off  the  ^ 
as  fast  as  it  is  generated ;  and  then,  again,  if  the 
manganese  is  in  excess, *the  action  will  beet* 
ceedmgly  dow,  requiring  the  heat  to  be  laiid 
frequently  towards  the  end  of  the  process. 

In  order  to  insure  obtaining  a  good  Hght^  it  is 
necessary  that  the  gas  shall  be  properly  pvifisi 
during  its  passage  through  the  wash-bottle.    la 
order  to  be  oertain  of  this,  some  operaton  xtgj 
wisely  pass  it  through  two  wash- bottles,  wbSit 
others  still  further  dry  it  by  passing  the  gai 
through  a  tube  containing  dry  chloride  of  cddao, 
as  experience  would  tend  to  diow  that  it  i<  not 
properly  purified  by  its    passage   through  tm 
wasn-bottle.    It  invariably  happens  that  chlansB 
gas  is  liberated  at  the  same  time  as  the  ox^gep, 
and  as  the  gas  is  particularly  corrosive  m  iti 
action  on  the  gas-bags  and  brass  fittings  gcosi- 
aUy,  it  is  advisable  to  neutralise  it  as  much  ai 
possible.     This  may  be  effected  to  a  great  eztcsDl 
by  means  of  a  dessert -spoonful  of  carbonate  q{ 
potash  (salt  of   tartar)  dissolved  in  the  wiih- 
bottle,  or  a  small  lump  of  caustic  soda,  or  wadi- 
ing  soda ;  or,  failing  these,  a  broken  lime  cylindir 
wul  answer  the  same  purpose  by  changing  tb 
chlorine  into  diloride  of  lime.     The  presence  of 
this  gas  is  rendered  apparent  at  once  by  its  nf- 
focating  odour  and  irritatins^  effect  upon  &» 
throat.      Excellent  wash-bottles  can  be  readily 
made  by  the  operator  himself  by  means  of  & 
wide-mouthed  glass  bottle  or  jar  and  a  couple  of 
suitable  lengths  of  pewter  tubing.     These  tnlei 
should  be  firgily  fixed  into  a  good  sound  cock, 
which  has  been  previoudy  fitted  to  the  bottle, 
and  the  inlet  tube  which  reaches  to  within  abool 
an  inch  of  the  bottom  of  the  bottle  should  have 
its  lower  end  perforated '  with  a  half   -  doeen 
small  holes,  and  the  outlet  tube,  which  may  U 
Sin.  or  4in.  in  length,  should  be  left  flush  with 
the  cork  inside  the  bottle.    The  arrangement  of 
the  tubes  will  be  clearly  understood  by  reference 
to  B,  Fig.  55.    A  glass  wash-bottle  is  always  pre- 
ferable to  a  zinc  purifier,  as  the  operator  can  de- 
termine at  once  the  rate  of  evolution  of  the  gis; 
besides  which,  a  glass  bottle  is  much  easier  to 
dean  than  a  zinc  vessel.  Purifiers  can  be  obtained 
from  any  lantern  dealer  at  prices  ranging  iroo 
2s«  6d.  to  4s.  6d.  for  zinc  or  glass.     An  exoeUeot 
glass-bottle    purifier,   with  a  brass  screw  cap, 
u  sold  by  ])[&.   Place,  of  Birmingham,  at  t^ 
first -named  price,  or,  if  preferred,  the  operator 
can  readily  turn  any  wine  or  spirit-bottle  into  a 
purifier  by  means  of  a  new  arrangement  of  tdws 
which  is  xurnished  with  an  indiarubber  cap,  » 
that  it  may  be  fitted  to  any  bottle.     This  is  rap- 
plied  by  Mi,  Tyler,  of  Waterloo-road,  London^ 
at  3s.  9d.  each. 

'  Turning  now  to  the  many  retorts  at  present 
in  the  market,  there  is  one  of  the  safety  pattern 
sold  by  Mr.  Tyler  which  claims  special  attention. 
This  is  an  iron  retort  of  the  ordinary  ooniol 
form  provided  with  a  convex  bottom ;  but  iti 
chief  improvement  lies  in  the  neck,  whioh  m 
curved  and  ef  extra  width  in  order  to  effectually 
prevent  clogging.  A  safety-valve  attached  to 
the  neck  takes  the  form  of  a  short  length  of  taoe 
fitted  with  a  cork,  which  flies  out  whenever  the 
pressure  becomes  too  great.  This  form  of  retoit 
is  shown  at  A  in  Fig.  65.  There  are  several 
other  forms  of  safety  retorts  made  by  vanous 
flrms,  amongst  which  may  be  mentioned  the  ex- 
cellent retort  devised  by  ilr.  Hughes,  of  Kings- 
land.  Oopper  rdtorts  in  any  form  cannot  be  re- 
commended, as  they  are  very  expendve,  and  not 
any  more  durable  than  iron.  A  great  io^7 
operators  entertain  a  great  liking  for  cast-iron 
retorts,  which  are  practically  indestructible,  aod 
will  last  a  lifetime  with  ordinary  usage,  dthoi«h 
they  cost  about  three  times  as  much  as  a  wrought- 
iron  retort.  The  great  drawback  to  their  nso  » 
the  extra  thickness  of  the  metal,  which  ^^^^' 
tates  much  more  heat  than  an  ordinary  retoxt 
Cast-iron  retorts  are  now  made  of  the  form  showa 
in  Fig.  66,  which  can  be  unscrewed  for  cleaniflg 
purposes,  and  afterwards  put  together  again  la 
the  reverse  way  for  convenience  hi  packing. 
They  are  also  fltted  with  a  branch  pipe  of  hrais 
and  a  large  size  safety-valve.  Messrs.  CttUey 
and  Preston,  of  Sheffield,  make  up  a  <^^^P.  f^ 
saucepan  of  the  form  shown  in  lig.  51,  ™^ 
forms  an  excellent  retort  in  every  way.  ^^^ 
charged  the  lid  is  fitted  on  with  bayonet  catcM 
after  which  a  luting  of  white  clay  is  '^'w^ 
round  the  joint  in  order  to  make  it  air-ti^^ 
These  saucepans,  which  are  not  very  expennj^i 
range  in  price  from  6s.  for  two-quart  caps^^> 
to  7s.  6d.  for  fourquart  capadty.  If  eith^  ot 
the  last-named  retorts  are  employed  they  ^^ 
require  to  be  washed  out  in  the  usual  way,  ^  *^ 
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vendue  irbkh  will  Im  caked  together  in  a  solid 
«na8s  can  be  broken  bv  means  of  a  few  blows  from 
^  luimmer,  when  it  will  come  out  readily.  In  cases 
of  emergency  an  ordinary  cast-iron  household 
Icettle  will  be  found  to  make  an  excellent  retort, 
prorided  that  a  piece  of  wood  is  tightiy  wedged 
Detween  tiie  handle  and  the  lid  in  order  to  keep 
tbe  latter  from  moving.  When  the  mixture  has 
l>cen  placed  in  the  kettle  the  lid  should  be  luted 
down  with  soft  clay  or  white  lead,  after  which  it 
is  securely  wedeed  in  position  and  the  spout  used 
as  a  delivery  tube. 

Ordinary  coal-gas  (carburetted  hydrogen),  as 
supplied  to  the  household  main  in  all  large  towns, 
will  generally  be  found  a  convenient  and  eoo- 
nomical  source  of  hydrogen.  It  is  seldom,  how- 
ever, that  the  gas  can  be  used  direct  from  the 
ToaSn,  u  the  pressure  or  amount  of  force  with 
which  it  impinges  upon  the  lime  is  usually  insuf  < 
£oient,  sendeiing  it  necessary  to  fill  a  bag  from 
the  neare(it  gas-branch,  and  then  use  this  in  Uie 
ordinary  way  under  pressure.  When  the  hydro- 
gen cannot  be  obtained  in  this  way,  the  lantemist 
will  have  no  alternative  but  to  either  make  the 
.gtM  himself,  or  purchase  it  ready  prepared  from 
the  nearest  dealer  in  lantern  requisites.  For  the 
benefit  of  those  readers  who  roa^  be  resident  in 
ooantry  towns  or  villages  in  which  it  would  be 
inconvenient,  if  not  impossible,  to  obtain  the 
ordinary  coal-gas,  it  may  be  advisable  to  de- 
•cribe  the  process  of  preparing  pure  hydrogen  for 
thia  purpose. 

Hydrogen  ^,  which  bums  with  a  pale  yeUow 
flame,  and  gives  out  a  most  intense  heat,  is  14^ 
times  lighter  than  air,  and  16  times  lighter  than 
oxygen,  50c.in.  of  gas  only  weighing  a  grain.  As 
thia  gas  is  one  of  the  constituents  of  water,  it  can 
he  T^ily  obtained  from  the  latter  by  deoompo- 
flui^  this  fluid  with  sulphuric  acid  and  zinc.  A 
handy  and  convenient  hydrogen  generator  can  be 
easily  made  from  a  Urge,  wide-mouthed  glass  or 
atoneware  bottle,  which  is  first  provided  with  a 
{(ood  round  cork  or  buog,  and  afterwards  fitted 
with  a  couple  of  glass  or  lead  tubes,  made  to  fit 
airti^t  into  the  cork,  as  shown  in  Fig.  68.  One 
ef  theee,  whioh  is  called  a  safety  funnel,  takes 
the  form  of  a  long  tube,  ending  in  a  small  funnel 
at  the  upper  portion,  and  the  other  tube,  whidi 
is  jHghUy  curved,  forms  the  exit  for  the  gas,  and 
w.only  three  or  four  inches  long.  As  the  funnel 
eervea  as  a  means  of  supplying  the  zinc  with  the 
acidulated  solution,  it  must  descend  to  within 
about  a  couple  of  inches  of  the  bottom,  or  ao  far 
into  the  liquid  as  to  be  completely  covered  by  it. 
The  other  tube,  which  forms  the  outlet  for  the 
gaa,  should  be  so  arranged  as  to  be  just  flush 
with  the  oork  on  the  inside,  with  the  outer  or 
<mtved  end  pointed  away  from  the  funnel. 

When  the  hydrogen  is  to  be  generated,  about 
^Ib.  or  more  of  granulated  or  scrap  zinc  cuttings 
ahoald  be  introduced  into  the  bottle,  after  whi^ 
the  cork,  with  the  delivery  tubes,  diould  be 
replaced  and  tightly  rammed  home.  The  gene- 
ntor  ii  now  about  three-parts  filled  with  water, 
addolated  with  sulphuric  acid  (about  loz.  acid  to 
4  or  7  of  water),  which  is  slowly  poured  down 
the  funnel  on  to  the  zinc,  and  as  the  funnel 
2«aches  nearly  to  the  bottom  of  the  vessel,  no  gas 
can  escape  by  this  tube,  consequently  it  finds  an 
exit  by  the  shorter  length  of  tube.  This  tube  is 
now  connected  hj  means  of  a  suitable  length  of 
rubber  tubing  with  the  inlet  pipe  of  an  ordinary 
wash-bottle  about  three-parts  filled  with  fkter, 


and  arranged  in  the  same  manner  as  when 
making  oxygen  gas.  The  gas  escapes  immedi- 
ately, and  after  a  short  time  has  been  allowed  for 
the  atmospheric  air  to  be  driven  off,  the  outlet  or 
short  pipe  9f  the  wash-bottle  is  connected  with 
the  plug  of  a  gas-bag,  the  tap  of  which  is  turned 
on  at  the  same  moment.  As  soon  as  the  process 
is  complete  the  generator  should  be  emptied  of 
the  residual  solution,  and  afterwards  swilled  with 
clean  water,  ready  for  the  next  time.  Any  pieces 
of  lump  zinc  which  may  be  swilled  out  of  tiie 
vessel  should  be  saved  fcgr  future  use,  but  the 
black  residuum  is  useless,  and  may  be  thrown 
away. 

Before  the  bag  is  connected  with  the  wash- 
bottle,  it  must  be  flattened  out  in  every  direction, 
or  rolled  up  tightly,  in  order  to  effectually  expel 
alf  the  atmospheric  air,  and  in  dis^onnectmg  Uie 
apparatus,  it  is  necessary  to  always  dose  the  taps 
of  the  bag  first,  and  then  immediately  pluck  off 
the  delivery-tube  of  the  wash-bottle.    In  order 


to  tell  when  the  gas  is  coming  off  sufllciently 
pure  for  use,  it  will  be  weU  to  apply  a  light  to 
the  end  of  the  delivery-tube  m>m  the  wash- 
bottle,  and  if  the  gas  inflames  <^uietly,  it  may  be 
at  once  joined  to  the  bag.  It  is  better  to  lose 
some  of  the  gas  than  to  make  the  eonnection  too 
soon,  as  hydrogen  when  mixed  with  air  forms  a 
hiffhly  explosive*  mixture,  and  for  this  reason  it 
wul  DC  round  advisable  to  cover  the  delivery- 
tube  of  the  burner  with  a  piece  of  wire  gauze 
bent  in  tiie  form  of  a  small  cap  when  the  gas  is 
tested  with  a  light,  as  this  will  insure  safety 
from  explosion.  As  a  considerable  de^^ree  of 
heat  is  evolved  when  the  sulphuric  acid  is  added 
to  the  water,  it  will  be  advisable  to  mix  them 
together  in  an  earthen  pan  a  few  hours  before 
use,  in  order  that  they  may  be  cool  when  poured 
into  the  vessel.  Although  this  caution  is  neces- 
sary when  a  glass  bottle  is  used  for  the  generator, 
it  will  not  be  needful  when  an  earthen  vessel  is 
empl<^ed,  and  in  this  instance  the  water  may  be 
pourea  tluough  the  funnel  first,  and  then  the 
add  in  the  requisite  proportions ;  but  the  water 
should  never  be  poured  on  to  the  add,  as  this  is 
dangerous. 


An  extremely  useful  and  convenient  form  of 
hydrogen  generator  was  introduced  some  years 
ago  by  Mr.  Pumphrey,  of  Birmingham.  This 
senerater,  which  is  shown  in  section  in  Fig.  69 
IB  so  arranged  that  when  once  it  is  charged  it 
will  work  automatically,  whUe  the  exhibi^on^ls 
in  progress^  thus  dispensing  with  the  use  of  a 
second  baff,  as  the  liquid  itself  affbrds  the  requisite 
amount  of  pressure.  In  appearance  thisgenem^- 
tor  takes  the  form  of  one  outer  containing  vessel 
of  copper  measuring  about  24in.  bv  18in.,  and 
within  this  is  placed,  in  an  inverted  position, 
another  smaller  vessel  dosed  at  one  end,  and 

Srovided  with  a  perforated  metal  shelf,  which 
I  dtuated  just  within  the  lower  or  open  end,  an 
upright  deiivery*tube  with  a  tap  attached  being 
ntuated  in  the  centre  of  the  closed  ends  for  ttie 
pttxpose  of  canying  off  the  gas  as  generated, 
xo  put  the  apparatus  in  action,  a  quantity  of 
scrap  zinc  euttmgs  are  put  upon  the  metal  snelf 
of  the  inner  vesml,  which  is  then  placed  inside 
the  large  one,  against  the  side  of^  which  it  is 
firmly  wedged  by  means  of  a  piece  of  wood,  in 
order  to  prevent  it  from  rising  while  the  solution 
is  being  poured  in.  The  outer  containing  vessd 
is  now  three-parts  filled  with  water  strongly 
acidulated  with  ordinary  commercial  sulphuric 
add,  and  this  fluid  acting  upon  the  zinc  placed 
on  the  inner  shelf,  Ubmtes  hydrogen  iredy, 
which,  rising  into  the  upper  or  amptv  portion  of 
the  inner  chamber,  can  be  drawn  off  by  means  of 
the  tap  attached  to  the  delivery-pipe,  or  if  the 
gas  is  not  required  at  once,  it  gradually  fills  this 
inner  receptacle,  and  in  so  doing,  forces  out  the 
fluid,  thus  leaving  the  zinc  on  the  shelf  high  aod 
dry,  which  consequently  stops  the  action,  until 
some  of  tae  gas  is  (uawn  off  for  use  by  the  delivery 
pipe,  when  me  shelf  is  again  automatically  lowered 
mto  the  add,  and  the  action  recommences  with 
all  its  former  activity.  It  will  thus  be  seen  that 
a  constant  supply  of  gas  can  always  be  obtained 
without  the  extra  expense  of  a  gas-bag,  any 
desired  degree  of  pressure  being  attained  by 
simply  regulating  the  quantity  of  water  contained 
in  Ihe  outer  vessel. 

{To  h4  eimiinusd.) 


CEEMI8TET  POB  STTTDSNTS.-TL 

By  John  Mills. 
Author  of  "Alternative  Elementary  Chemistry,*'  &o. 

IN  our  last  artide  we  indicated  how  the  main 
constituents  of  the  atmosphere  may  be  reoog- 
nised,  and  their  amounts,  approximately  at  least, 
experimentally  determined.  We  are  satisfied, 
too,  that  the  acquisition  of  a  knowledse  of  the 
medium  in  which  we  move  and  live,  and  a  prac- 
tical acquaintance  with  the  chemical  properties 
of  the  common  things  around  us,  is  the  best 
thing  to  do  in  order  to  lay  a  secure  foundation 
for  a  sound  education  in  chemical  sdence.  By 
t>iia  method  of  procedure  the  student  will  subse- 
quently face  the  purdy  theoretical  details  with 
far  more  hopes  ox  success  than  would  be  posdble 
in  case  we  entered  at  once  upon  a  discussion  of 
atoms,  molecules,  chemical  equations,  and  the 
like.  We  will,  therefore,  reserve  the  treatment 
of  these  matters  till  later  on,  and  for  the  present 
proceed  with  an  aoQPunt  of  the 

SiTeota  of  Animal  and  Vegetable  Life  upon 
the  Atmosphere. 

In  the  process  of  breathing  we  are  constantly 
introducing — ta«piriMy— fresh  air  into  our  lungs, 
and  we  are  in  the  habit  of  eliminating — respiring 
— with  equal  regularity  bad  or  noxious  air  from 
the  same  organs.  The  changes  which  the  air 
undergoes  in  respiration  form  an  instructive 
study  for  the  young  chemtst,  and  a  knowledge  of 
the  results  of  researches  on  this  subject  is  of  im- 
portance to  the  preservation  of  health.  The 
lungs  consist  of  a  series  of  tubes  which  ramify, 
or  branch,  the  terminals  of  these  branches  form- 
ing air-sacks,  the  walls  of  which  are  penetrated 
by  a  net-work  of  small  blood-vessels.  The  air 
in  the  sacs  is  thus  separated  from  the  blood  bjr  a 
thin  and  moist  membrane  only.  Communication 
between  the  sacs  and  the  external  air  is  afforded 
by  the  lr<mhi  and  tr<iehea  ^windpipe),  and  the 
oxygen  of  the  air,  when  inspired,  is  absorbed  by 
the  moist  sMmbraneb  and  so  becomes  diffused  in 
the  blood;  while  at  the  next  expiiatioB,  carbon 
dioxide,  formed  by  the  union  of  oxygen  with 
carbon  contained  in  the  animal  system,  passes 
fiom  the  blood  into  the  lungs,  and  thence  into 
the  external  atmosphere,  a  mutual  exdiange  of 
oxygen  and  carbon  dioxide  being  thus  effected. 


544 


ENGLISH 


0  AND  WOBLD  OF 


No.  1403. 


Feb.  12,  18M. 


The  Uood,  luiTiog  undergone  this  pzoceis,  is 
■aid  to  be  aerated,  and  ib  again  read^  to  be 
propelled  through  the  vaicalar  lystem,  in  order 
that  the  Oxygen  ma^  effect  a  further  lonnation  of 
new  compounda  with  the  tiasoefl  of  the  bod]^. 
Oxy^^en  is  the  life-snpporting  element,  and  tliis 
gas  is  brought  into  contact  with. the  internal 
juices  of  the  animal  system  by  the  alternate  ex- 
pansion and  contra<^on  of  the  chest  walls. 
The  chemical  changes  thus  brought  about  during 
respiration  were  not  properly  understood  before 
the  time  of  Lavoisier,  although  Mayow  in  the 
seventeenth  centiiry  pointed  out  tnat  oxygen 
was  obsorbed  from  the  air  in  the  process  of 
breathing,  and  Black  in  the  eighteenth  century 
recognised  that  another  substance  was  eliminated 
dnrinff  the  same  operation.  Layoiner  perceiyed 
that  the  changes  referred  to  were  in  reality  due 
to  the  combustion  of  carbon  contained  in  the 
body,  and  that  the  so-called  '*  animal  heat "  was 
maintained  by  a  process  of  chemical  combination 
similar  in  character  to  that  which  occurs  when 
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carbon  bums  in  oxygen.  The  latter  gas,  there- 
fore, is  just  as  necessary  for  the  life  of  animals  as 
it  is  for  the  burning  of  a  candle  or  coal-gas. 

Put  some  Hme  water  in  a  test-^kss,  and  blow 
air  from  the  lungs  through  the  liquid  by  means 
of  a  fflass  tube,  as  indicated  in  Fig.  43.  It  will 
soon  be  seen  that  the  lime  water  beoomes  turbid, 
thus  showing  clearly  that  somethinff  has  passed 
from  the  lungs  which  is  not  containea  in  ordinary 
air  in  sufficient  quantity  to  produce  a  like  effect. 
The  turbidity  or  milkinessis  due  to  the  formation 
of  finely  divided  chalk,  and  Is  characteristic  of 
the  combination  of  lime  with,  carbon  dioxide. 
That  no  such  change  as  that  just  referred  to 
takes  place  with  ordinary  air  may  be  condusiyely 
demonstrated  by  an  arrangement  of  apparatus 
devised   by  Faraday.     The   flasks   A  and  B, 
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Fig.  44,  each  contain  lime-water.  Bjr  sucking 
through  the  indiarubber  tube  shown,  air  may  be 
drawn  throuffh  the  liquid  in  flask  A,  but  no 
turbidity  will  occur.  Now  blow  through  the 
liquid  m  flask  B  by  applying  the  mouth  to  the 
indiarubber  tube.  The  lime-water  in  flask  B 
will  thus  become  milky,  owing  to  the  carbon 
dioxide  contained  in  the  breath  acting  chendcally 
on  the  lime  in  the  lime-water. 

The  process  of  respiration,  then,  must  be 
regarded  as  an  act  of  oxidation  comparable  to  that 
which  takes  place  when  iron  rusts ;  certainly  no 
flame  results,  but  the  whole  body  is  maintained 


at  a  temperature  considerably  'above  that  of  the 
inanimate  objects  around  us,  yet  the  lifeless  body 
turns  as  oold  as  marble.  The  human  body  hn 
been  compared  to  a  furnace,  and  the  heatgivea 
out  by  the  union  of  its  carbon  with  oxygen  is  just 
the  same  as  that  eliminated  by  the  ouming  in 
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oxygen  of  an  equal  weight  of  carbon  obtained 
from  a  piece  of  wood  or  coal. 

We  may  readily  satisfy  ourselves  that  carbon 
is  a  constituent  of  the  animal  system  by  means 
of  the  apparatus  represented  in  Fig.  45.  Intro- 
duce a  bone  or  some  pieces  of  flesh  into  a  test- 
tube  provided  with  a  cork  and  exit  tube,  and 
apply  heat  as  indicated.  In  this  way  water  and 
other  substances  will  be  driven  off,  while  a 
charred  mass,  consistinff  of  carbon,  remains 
behind.  Carbon  obtained  in  this  way  will  re- 
main unchanged  in  the  air  at  the  ordinary  tem- 
perature for  any  length  of  time;  but  if  the 
carbon  be  heated  even  slightly,  slow  oxidation 
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takes  place.  This  fact  may  be  verifled  in  the 
followmg  way: — Allow  water  to  flow  into  a 
basin  by  opening  the  screw  clip  attached  to  a 
tabulated  bottle  as  shown  in  Fit.  46.  Air  will 
thus  be  aspirated  through  the  fuisks  A  and  B, 
which  contoin  lime-wat^,  as  well  as  over  apiece 
of  charcocd  in  the  horizontal  tube.  No  change 
will  occur  in  either  flask.  Now  heat  the  carbon 
while  the  air  is  still  passing  over  it,  when  it  will 
be  seen  tiiat  almost  immediately  i^e  lime-water 
in  flask  B  becomes  turbid,  thus  indicating  that 
the  heated  carbon  has  combined  with  the  oxygen 
of  the  air  to  form  carbon  dioxide. 

That  expired  air  differs  in  composition  from 
atmospheric  air  may  be  determined  by  analysis ; 
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thus,  if  a  strong  solution  of  eauetie  poUuh  be 
introduced  into  a  graduated  tube  closed  at  one 
end,  fllled  with  d^  expired  air,  and  standing 
over  a  troufffa  of  mercury,  the  carbon  dioxide 
present  will  be  rapidly  absorbed,  and  the  diminu- 


tion in  volume  will  represent  the  proportion,  of 
carbonic  aci|i 'present.  By  now  adding  a  con- 
centrated solution  of  pifrogallic  acid  to  the  potsih, 
the  oxywBii  will  be  quickly  imbibed,  the  Woas 
again  diminishing  corresponding  with  the  amogat 
of  oxygen  present,  the  residue  being  nitronL 
In  this  way  expired  air  is  found  to  oootsiti  'Sam 
to  flve  volumes  of  carbonic  acid  in  100  vdusM ; 
but  when  respiration  is  very  deep,  the  peroeotige 
of  carbonic  aeid  may  be  as  much  as  eight  or  oai 
volumes.  While,  therefore,  the  amount  of  pan 
oxygen  in  air  is  diminished  by  contact  witii  the 
blood  in  the  lungs  to  the  extent  of  some  20  per 
cent.,  the  amount  of  carbonic  acid  is  incrasMd 
enormouidy.  In  all  probability  the  oxygen  tabs 
into  the  lungs  is  absorbed  in  the  artemlUood 
and  conveyed  through  the  body  by  the  amallflr 
vessels,  so  that  in  its  passage  products  of  oxida- 
tion or  combustion  are  formed,  among  which  ii 
carb(mic  acid.  The  latter  gas,  therefore,  may  W 
supposed  to  take  the  place  of  this  used-up  oxygn, 
or  uie  two  gases  mutually  displace  each  other. 

The  effect  of  respiration  on  the  air,  if  the  laifar 
be  iitf perfectly  renewed,  is  snch  as  to  cause  gnat 
discomfort  in  a  space  in  which  man^  penosi 
breathe.  Even  one  per  cent,  of  carbomc  add  in 
the  air  produces  uneasiness,  and  a  proper  vantilft. 
tion  of  apartments  in  which  people  live  ia 
imperative.  Instamnes  of  disastrous  resolta  pco- 
duoed  by  the  accumulation  of  carbonic  add 
during  respiration  are  not  wanting,  to  wit,  tht 
confinement  of  the  unfortunate  prisonerB  coniSBed 
for  one  night  in  the  Black  Hole  at  Calcutta.  A 
person  might  live  much  longer,  and  with  greater 
comfort, -in  a  close  place  if  a  few  pounds  ofalakad 
lime  were  introduced,  llie  carbonic  add  beisg 
thus  absorbed  by  the  lime,  its  injurious  effedi 
would,  to  some  extent  at  least,  be  avoided. 
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We  have  seen  that  ordinary  articles  of  M 
oontun  carbon,  and  we  will  now  indicate  how 
the  production  of  carbon  dioxide  from  thaie 
materials  may  be  illustrated.  The  oxygen  neoei' 
sary  for  the  oxidation  of  the  carlxm  can  be  su^ 
plied  by  a  substance  which  readily  gives  up  n 
oxygen  to  other  oxidisable  subetanoes.  Ihiu, 
mix  some  pieces  of  bread,  cheese,  or  ilesh  with 
black  oxide  of  copper,  and  place  Uie  mixture  in  s 
test-tube  provided  with  a  cork  and  delivery  tah^ 
the  latter  being  arranged  so  as  to  dip  in  lime 
water  in  another  test-tuK^e,  as  shown  in  Ftf.  47. 
On  heating  the  tube  containing  the  bread,  ^i 
the  carbon  in  these  food  stuffs  will  unite  with 
some  of  the  oxygen  liberated  from  .the  c<^pv 
oxide,  and  the  turbidity  caused  in  the  lim»' 
ynXec  furnishes  evidence  that  the  evolved  gai  it 
carbonic  acid.  There  is,  of  course,  a  cooataat 
wairike  going  on  in  the  animal  system  during  li^ 
and  to  compensate  for  the  loss  tJius  sustsiosi, 
food  containing  carbon,  &o.,  must  be  provided. 

We  have  previously  alluded  to  the  ibet  thai 
when  air  in  a  bottie  is  shaken  up  with  a  littla 
water,  some  of  it  is  dissolved  by  the  liqoid 
named.  In  fact,  natural  waters  all  oontain  air 
in  solution ;  but  the  gases — oxygen  and  nitref^ 
— when  expelled  from  the  watco*,  and  subjected 
to  analysis,  are  found  to  exist  together  in  titf 
relative  proportion  of  1  :  1-9.  From  this  it  will 
be  seen  that  there  is  a  greater  peroenisgo  of 
oxygen  in  dissolved  air  tluui  is  the  caseinordi- 
nanr  air.  Filla  small  flask  with  water,  sttsoh a 
cork  and  deUvery-tube,  as  indicated  in  Fig*  48 ; 
heat  the  water  to  boiling,  and  continue  the  ebu* 
lition  for  some  time — say,  half  an  hour.  I&  thif 
way  the  dissolved  air  is  liberated  from  the  water, 
ana  may  be  collected  in  a  test*tube  in  the  ordi* 
nary  Vay,  as  shown.    The  air  thus  held  in  mIq* 
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tioii  in  vater  u  the  sooroe  from  which  fishes 
derire  the  oxygen  required  to  maintain  life. 
Theae  anifnalii  appear  to  be  constanUy  swallow- 
ing water,  but  in  recdity  thdy  merely  force  the 
liqoid  orer  their  gills,  and  so  bring  the  dissolved 
air  in  contact  with  those  organs,  which  are 
eqnival^t  to  the  lungs  of  more  nighly  developed 
animals. 

AaalniUation  of  Oarbon  Diojdde  by  Plants. 

It  will  be  seen  that  by  the  combustion  of  coal, 
wood,  and  the  like,  and  by  the  oxidation  of  the 
tusues  of  animals,  carbon  dioxide  is  being  con- 
tinally  passed  into  the  atmosphere.  Moreover, 
large  Tolnmes  of  this  gas  are  emitted  into  the 
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air  from  subterranean  sources,  the  amount  of 
carbon  dioxide  which  thus  finds  its  way  into  the 
ur  being  eetimated  to  exceed  byiar  that  pro- 
duced from  all  other  sources  combined.  It  is 
plain,  therefore,  that  if  no  means  existed  for 
counteracting  the  deleterious  effect  thus  brought 
about,  it  ^ould  in  time  render  the  atmosphere 
unfit  for  inhalation.  Fortunately,  however, 
plants  possess  the  remarkable  power  of  decom- 
posing carbon  dioxide.  Their  green  portions, 
under  the  influence  of  sunlight,  resolve  the  gas 
into  its  oonatituent  parts,  earb<m  and  oxygen,  and 
retain  the  carbon  as  food,  while  the  oxygen  is 
liberated  and  escapes  into  the  air. 

We  may  illustrate  the  decomposition  of 
carbon  dioxide  by  plants  in  the  following  way : 
— ^Nearly  fill  a  large  tumbler  ^fith  water,  and 
ntuiate  the  latter  with  carbonic  acid  gas.  To 
do  this,  put  a  few  small  lumps  of  marble  in  a 
flask,  cover  with  water,  and  add  a  small 
quantity  of  stong  hydrochloric  acid.  On  at- 
taching a  cork  and  deUvery-tube,  and  allow- 
ing the  latter  to  dip  in  the  water  in  the 
tumbler  (Fig.  49),  some  of  the  evolved  carbon 
dioxide  will  dissolve.  Now  place  a  bunch  of 
water-cresses  in  the  water  under  a  funnel, 
and  over  the  end  of  the  latter  invert  a  test- 
tube  filled  with  water.  Fig  50.  On  placing  the 
apparatus  in  bright  sunught  for  some  hours; 
a  (xdourless  gas  will  collect  in  the  test-tube,  and 
on  testing  the  gas  it  will  be  found  to  be  oxygen. 
That  sunlight  is  essential  to  effect  the  change 
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referred  to  may  be  demonstrated  by  trying  the 
experiment  in  some  dark  place;  no  escape  of 
oxygen  will  in  this  case  be  noticed,  even  siter 
ue  elapse  of  several  days. 

"^■niniaLand  vegetable  life  we  observe  that 
ue  former  live  on  organised  .materials,  while 
]«uts  derive  their  sustenance  from  unorganised 
Batter.  In  the  process  of  respiration,  the  tissues 
ofanimals  c^ndergo  oxidation,  while  plants  under 
luA  cucumjBtanoes  during   sunlight,  reduce  or 


decompose  such  bodies  as  carbon  dicncide,  water, 
and  ammonia.  Since  plants  depend  upon  the  small 
percentage  of  carbon  dioxide  in  the  air  for  all 
the  carlwn  in  their  tissues,  and  animalw  can 
only  assimilate  carbon  already  elaborated  for 
them  by  plants,  it  will  be  seen  that  all 
organised  bodies  depend  upon  the  carbon  dioxide 
in  the  air  for  the  carbon  they  contain.  How 
important  this  gas  is  may  be  inferred  from  the 
fact  that  coal,  which  is  consumed  in  immense 
quantities  is  a  product  of  plant  lite,  and  is  there* 
fore  derived  ii^directly  from  the  atmosphere. 

{To  be  eoHtintted.) 


JUNO  CTCLBS. 


THE  engraving  gives  a  representation  of  one 
of  the  latest  or  1892  pattern  of  the  favour- 
ably-known Juno  machines.  The  makers  are 
the  Metropolitan  Machinists*  Co.  On  reference 
to  the  Company's  1890  price  list,  and  turning  to 
the  Juno  Safety  Ko.  12  of  that  vear,  we  shaU 
find  what  is  reaUy  the  germ  of  the  above  machine. 


In  commencinfc  his  lecture,  Mr.  Tesla  referred 
to  the  work  of  Mr.  Crookes,  which  he  said  had 
given  a  bent  to  hisistudies  while  at  college,  and 
induced  him  during  the  last  two  or  three  years 
to  make  those  researches  which  have  so  far  led 
to  discoveries  which  are  obviously  of  the  greatest 
importance.  In  his  investigations, '  Mr.  Tesla 
found  that  a  frequency  as  low  as  15,000  to  20,000 
per  second,  and  a  potential  of  20,000  volts  would 
give  some  remarkable  results ;  but  he  also  found 
that  both  frequency  and  potential  may  be  enor- 
mously increased,— the  practical  limits  being 
determined  by  the  chaiacter  of  the  apparatus, 
and  its  capability  of  standing  the  strain.  Mr. 
Tesla* s  altematug  generator  consists  of  a 
stationary  armature,  about  30in.  in  diameter, 
havinff  3$0  coils  projecting  inwards.  A  thin 
disc  ox  iron,  with  380  httle  magnets  connected  in 
series,  driven  by  a  motor  at  about  2,000  revo- 
lutions, generates  a  current  of  13,000,  or  more, 
periods  per  second, — indeed,  more  are  needed  for 
the  production  of  some  of  the  phenomena.  The 
current  obtained  is  sent  through  the  primary  of 
an  induction  coil  of  peculiar  form,  tiie  primary 
being  outside   the  secondary  and  insulated  by 
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which  is  its  development.  That  machine 
of  1890  at  once  met  with  much  favour,  and  the 
form  of  frame  grew  steadily  in  popular  estima- 
tion during  1890  and  1891,  and  now  it  has  been 
very  generally  adopted.  The  Juno  shown  above 
is  buiit  on  the  same  **  straight  lines"— there  is 
hot  a  curve  anywhere  in  the  frame.  The  base  is 
somewhat  prolonged,  so  that  the  rider  finds  him- 
self in  the  rear  of  his  work,  and  in  the  position 
which  has  been  found  most  suitable  for  long- 
distance riding.  Holier  chain  and  hammock 
saddle  complete  the  leading  details.  Several  other 
new  types  of  *'  Juno  **  for  1892  are  also  included 
in  the  Metropolitan  Oo.'s  models,  including  a 
semi- diamond  fitted  with  pneumatic  tires,  and 
two  or  three  light  roadsters  of  new  designs. 
Junes  are  fitted  with  Dunlop,  Clincher,  Booth- 
royd,  or  Silvertown  pneumatic  tires,  with 
cushions,  or  with  solid  rubbers,  according  to  the 
expressed  wish  of  the  purchaser. 


TESLAS   EXPERIMENTS    IH 
ELECTBIC    LIOHTIHO. 

THE  remarkable  experiments  in  a  new  system 
of  electric  lightingshown  by  Mr.  Nikola  Tesla 
at  the  Boyal  Institution  last  week  seem  to  have 
astonished  those  who  do  not  keep  themselves 
abreast  of  the  progress  of  the  science  of  elec- 
tricity. Mr.  Tesla  performed  some  of  his  more 
interesting  experiments  before  the  Institute  of 
Electrical  Engineers  in  New  York  some  months 
ago,  and  the  news  of  his  achievements  led  to  a 
pressing  invitation  being  sent  to  him  from  this 
country.  Our  readers  will  remember  that  on 
July  24  last  we  gave  an  illustrated  description  of 
Mr.  Tesla*  s  system,  which  gives  incandescent 
lamps  without  return  current  and  light  by  con- 
denser disdiarge.  The  chronological  order  of 
development,  omitting  details,  may  be  stated  to 
be  GeiSsler  tubes,  Crookes' s  **  bombardment," 
and  Tesla's  remarkable  discovery  of  the  effects  to 
be  produced  by  a  very  high  potential  and  ex- 
cessively short  period. 


oil.    The  potential  is  by  this  means  raised  to 
something  estimated  at  about  a  million  volts.    In 
the  circuit  of  the  secondary  coil  there  is  also  a 
battery  of  Leyden  jars,   which  produce  a  fre- 
quency of  almost  inconceivable   rapidity.  ^  The 
use  of  oil  is  necessary,  as  Mr.  Tesla  is  convinced 
that  a  solid  dielectric  cannot  be  used,  and  the 
most  perfect  insidation  is  an  absolute  necessity. 
With  the  aid  of  the  article  above   referred  to 
a  sufficient  idea  of  the  apparatus  can  be   ob- 
tained, biit  the  experiments  must  be  seen  to  be 
appreciated.  For  instance,  taking  in  one  hand  an 
exhausted  tube  4ft.  long,  and  connecting  the  other 
hand  with  one  terminal  of  a  coil,  the  tube  immedi- 
ately glowed  with  a  brilliant  luminosity,  the  light 
being  sufficient  to  enable  the  spectators  to  see 
the  experimenter  and  his  asaistonts  when  the 
gas  was  turned  down.    It  must  be  understood 
that  there  was  no  metallic  circuit,  but  the  few 
partides  of  air  left  in  the  exhausted  tube  glowed 
by  the  effects  of  the  molecular  bombardment.  The 
meory  is  at  present  that  in  consequence  of  the 
enormously  high  frequency,  together  with  the  very 
high  potential,  the  *'  current  '*  can  pass  through 
the  human  frame  without  injuring  the  tissues. 
Another  remarkable  ex^riment  consists  in  join- 
ing two  fleets  of  tinfoil,  one  over  the  lectiurdr's 
head  the  other  on  the  table,  to  the  poles  of  hU 
generator.    The  space  between  these  two  sheets 
immediately    became    electrified,    and   a   long 
vacuum  tube  waved  about  in  it,  without  attach- 
ment to  any  conductor  whatever,  glowed  in  the 
du-kness  like  a  fiaming  sword.    This  experi- 
ment was  intended  to  illustrate  the  possibility  of 
rendering  an  entire  room  so  electric,  by  platss  in 
the  ceiling  or  under  the  floor,  that  vacuum  bulbs 
placed  anywhere  within  it  would  yield  a  light. 
The  experiment  was  modified  by  pladns;  a  luge 
zinc  plate  about  10ft.  from  the  floor,  and  another 
on  the  floor,  and  oonnecting  them  respeotively  to 
the  terminals  or  poles  of  the  ooiL    The  whole  air 
between    them    became    apparently    intensaly 
electrifled,  and  an  exhausted  tube  passed  between 
the  plates  becameluminous,  and  the  vacuum  lamps 
of  Mr.  Teida's  design,  which  contain  a  button  at 
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carbon  attached  to  a  wire  (Bee  July  24,  1891), 
fflowed  brilliantly  without  having  any  connec- 
noQ  of  a  metallic  or  other  substance.  In  another 
experiment,  Mr.  Teda  connected  a  variety  of 
vacuum  tubes  contiuning  email  disoe  of  metal, 
and  even  non-conductors,  such  as  aluminium, 
Hme,  or  carbon,  to-  one  pole  of  the  coil,  and 
produced  some  beautiful  effects.  In  the  midst 
of  a  luminous  haise,  due  to  the  residual  gas  in 
the  tube,  the  disc  of  solid  matter  became 
brightiy  incandescent,  and  yielded  a  compara* 
tively  powerful  li^ht,  which  became  brighter 
when  he  brought  his  bare  hand  dose  to  the  bulb, 
and  brighter  still  when  he  placed  over  the  bulb 
an  ordinary  shade  of  metal.  Extremely  beautiful 
effects  of  phosphorescence  were  also  produced  by 
touehing  one  wire  from  the  generator  and  hold- 
ing a  bmb  containing  the  phosphorescent  mate- 
ria, such  as  yttrium,  sulphate  of  sine,  and 
urtifloial  diamond.  The  sulphate  of  zinc  in  par- 
,  ticnlar  gave  a  magnificent  green  glow  altogether 
surpassmg  the  phosphorescence  phenomena 
producible  in  the  ordinary  way.  But  experi- 
ments must  be  seen  to  be  {^predated,  and  though 
the  effects  produced  by  Itu.  Tesla  have  occupied 
the  attention  of  electridans  for  some  months 
both  in  America  and  this  country,  they  have  not 
yet  been  explained.  It  is  evident  that  an  im- 
portant discovery  has  been  made,  and  numerous 
workers  will  investigate  the  phenomena  wherever 
suitable  appliances  are  available. 


PEACTICAL    MIOBOSGOFY   FOB 
STnDBNTS.-XIX. 

By  Frbdbricx  Davis,  B.So.,  Associate  of  the 
Fharmaqeutical  Sodety,  &c. 

IN  examining  the  subdivision  known  as 
Gcelenteraia,  we  have  to  deal  with  the 
Hydra  and  Actinia.  The  hydra  may  be  found 
in  most  of  our  ponds  and  rivers,  whilst  the 
actinozoa  are  essentially  sea  inhabitors.  If  we 
take  a  piece  of  duckweed,  and  observe  dosely 
any  little  partides  which  may  be  attached  to  its 
surface,  we  probably  shall  nnd  little  gelatinous 
bodies  other  than  uie  animals  studied  in  our 
previous  chapter,  to  which  we  gave  the  name  of 
Torticella.  The  hydra  to  a  degree  resembles  the 
vorticella,  but  is  of  a  higher  type  of  organisa- 
tion. 

It  may  be  considered  to  be  a  mass  of  ama'ba 
arranged  in  a  definite  maimer,  forming  an  outer 


Thread  Cells. 
A.— 1,  Cnida  everted ;  2,  Capsule. 

B.— Closed  Thread  Cell. 
1,  Undisturbed  thread  ;  3,  Thr«ad  cell. 

layer  or  '<  ectoderm/'  and  an  inner  layer  termed 
the  '*  endoderm."  The  base  of  the  hydre  or  polype 
m  attached  to  some  form  of  water  vegetation, 
OK,  maybe,  shell,  such  as  the  freshwater  mussel, 
abd  extending  from  this  base  or  foot  we  have  a 
immber  of  arms  or  tentades  waving  about  and 
asdUating  according  to  the  strength  of  the 
dtRvnt  in  which  tbey  exist ;  or  the  tentades 


may  be  drawn  in  upon  themselves,  and  for  a  time 
be  apparently  at  rest. 

Oar  old  naturalists  were  at  a  loss  to  know 
whether  the  hydra  was  really  a  plant  or  animal ; 
but  it  has  now  been  dedded  that  it  is  indeed  an 
animal — ^in  fact,  the  student  will  arrive  at  the 
same  condusion  aswe  proceed  with  its  description 
and  the  general  mode  of  life.  Plants,  we  Imow, 
absorb  nonrishment  by  the  roots,  the  portion 
corresponding  to  the  Mse  or  foot  of  the  hydra ; 
but  the  hydra  does  not  do  this.  Its  nourish- 
ment must  be  of  a   proteid   character,  ready 


HydrsB  Existing  on  Shell. 

formed,  and  is  received  or  caught  by  the  ends  of 
the  tentacles,  and  then  carried  down  into  its 
central  cavity,  termed  the  stomach.  To  look  at 
the  hydra  we  might  imagine  it  to  be  anything 
but  powerful ;  yet  we  find  it  capable  of  catching, 
holdmg,  and  eventually  devouring,  inhabitants  of 
the  water  ten,  and  even  twenty,  times  the  size  of 
itself.  It  becomes  oiHy^  natural  to  aik :  How  is  tins  P 
The  answer  is  found  in  the  &ct  that  the  polype 
is  provided  with  thread-like  cells,  called  cnidse, 
capable  of  paralysing  the  smaller  animals  with 
which  it  is  likely  to  come  in  contact,  and  thus,  by 
passing  a  kind  of  dectric  current  through  these 
animals,  they  at  once   become  quiescent,  and 


Hydra  Viridis. 
1, Tentacles;  2,  Testas ;  3,  Ovary  ,*  4,  Foot. 


remain  in  their  grasp.  The  tentades  of  the 
hydra  appear  to  be  merdy  blind  filaments — ^that 
is,  they  have  no  specific  opening,  their  dut^ 
apparently  being  to  catch  the  food  and  convey  it 
to  the  body  cavity  or  stomach,  the  position  of 
which  is  in  the  centre  of  the  body  or  foot  at  the 
base  of  the  tentacles. 

The  hydra  is  possessed  of  great  tenadty  of 
lifie ;  we  may  cut  it  into  any  number  of  pieces, 
and  yet  every  one  of  these  pieces  will  grow  and 
devdop  into  a  perfect  hydra.  We  have  two 
prindpal  forms  of  Hydrozoa  incur  ponds,  the 
one  termed  Hydra  fusca,  the  other  Hydra 
viridis.  They  take  their  names  respectively 
from  the  fact  that  in  the  one  case  the  body 
cavity  is  filled  with  a  brownish-coloured  sub- 
stance, and  in  the  other  with  green  col^urinff 
matter.  Both  forms  are  possess^  of  chlorophyu 
grains,  but  for  what  purpose  this  exists  is 
unknown. 


The  hydra  propagates  by  two  methods,  the 
most  general  being  tiae  process  known  as  genuav 
tion,  or  budding;  the  other  '^gamogeDesa," 
that  is  by  fertilised  ova.  The  former  mettiod 
occurs  during  the  summer,  and  the  latter  dnzxng 
the  autumn.  If  the  stadent  would  like  W 
observe  the  process,  let  him  obtain  a  well*!d 
hydra,  and  xeep  it  in  a  wineglass  in  iUghUf 
tepid;  water ;  in  a  very  short  time  he  will  lee, 
with  the  aid  of  the  onC'inch  objective,  litUe 
excrescences  occur  in  the  ceUs  of  the  **  ectcderm,** 
and  these  continuing  to  milarge,  will  ultimately 
form  the  young  hydni,  which  may  dther  tmtin 
attached  to  its  parent,  or  a  constriction  oonm, 
with  the  result  that  it  becomes  detadied,  fioati 
away,  and  sets  up  in  life  upon  its  own  aeooont 

The  student  may  observe  the  whde  prooen  I7 


Bipe  Ovum  of  Hydra  Yiiidie. 

B.— 1,  Yitellns ;  2,  Germinal  veside ;  3,  Oemuail 

spot. 

Endoderm  CeUs. 

A. — 1,  Cilium ;  2,  Xudeus. 

occasionally  removing  the  polype  from  the  vine- 
glass  b^  a  pipette,  and  plating  it  upon  the  glus 
of  the  instrument  knoWn  as  the  live-box,  gene- 
rally supplied  with  all  good  microscopes.  The 
size  of  the  hjdra  1%  seldom  more  than  half  an  indt 
in  length — mdeed,  more  frequently  we  find  It 
about  one-dghth  of  an  inch  only.  We  spoke  of 
the  two  layers,  the  ectoderm  and  endoderm;  now 
between  these  layers  we  find  a  muscular  layer, 
assumed  to  be  arranged  in  both  a  transveree  and 
longitudinal  manner,  or  else  how,  indeed,  would 


Longitudinal  Section  of  Hydra. 

1,  Mouth;  2,  Ectoderm;  3,  Endoderm;  4, Body 

cavity. 

it  be  possible  for  the  animal  at  one  time  to 
elongate  itself,  and,  at  another,  to  shorten  iteelir 
We  cannot  actually  detect  the  two  ^7^^^ 
this  muscular  intervening  *  coat,  even  by  the 
aid  of  the  most  powerful  lens,  but  oomiiott' 
sense  would  dictate   this  most  probable  infer* 

ence.  The  consideration  of  this  «?^>"C^5*[J2S' 
brings  us  to  tiie  power  of  locomotion  possettSB 
by  the  hydra.  If  it  were  a  phmt,  we  com 
underetand  its  remaining  stationary  or,  at  Iwy 
in  one  place.  But  the  hyd»  has  greatef  amM* 
tionsthan  this.  Occasionally  it  detaches  itiatt 
from  the  weed,  stone,  or  shell  which  it  previowT 
favoured  with  its  presence,  and  swims  away** 
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ihkt  u,  it  ertondii  its  foot  or  bue  alxiTa  tha  mi- 
Cue  of  tba  wKter,  and  thii,  rapidlv  becoming 
4x7,  ■'^1*  iM  >*  ^^^  <■'  ^o^t,  and  is  blown  bv  tha 
wuii),  or  carried  a«&;  b;  the  c>ut«nt  ol  the 
rivei,  in  an7  directioii,  tha  motiaD  of  the  iDTert«d 
tentaiclea  acting  aa  a  bind  of  rudder.  Bat  this  i* 
oot  ita  only  method  of  changing  its  position.  A 
second  plan  is  that  of  proceeding  muoh  in  the 
Bams  manaar  as  the  common  leech — namely,  a 
oerios  of  someraaults,  attaching  itself  to  any 
object  Biat  by  ita  foot,  and  then  by  ita  tentsclea. 
A,  lUrd  plan  donant*  in  holdiog  onto  any  floating 
Mitiote  of  weed,  &c.,  b^  its  mouth  or  tentaolea, 
aetaching  ita  foot  boai  itt  previous  position,  and 
beliigmppDited  whithersoever  the  floating  particle 
may  carry  it. 

Ths  hydra  appears  to  possess  ao  aotnal  organs 
for  the  digestion  of  the  particles  of  proteid 
matter  which  it  catches,  yet  that  it  does  digest 
tliem  is  an  aatabtishod  fact.  It  would  appear, 
howsTec,  the  cells  of  the  endoderm  are  con- 
atantly  secretiag  a  viscid  sabetance  which  has 
the  power  of  digeating  all  the  substance  which  is 
of  any  serrioa  to  the  animal  ;  the  remaining  od- 
ftbsorbed  portiofi  is  then  disgorged  by  way  of  the 
month. 

The  hydra  has  no  aiius,  excepting  that  im- 
provised for  itself,  which  occasionally  is  a  matter 
of  companion,  from  the  fact  that  it  swallows 
hard  shells,  jtc,  which  are  valueless  to  it,  and 
which  it  cannot  disgorge  by  vray  of  its  month ; 
it  t^en  bscomet  imperative  that  on  anus  be  im- 
proTised. 

If  we  keep  a  namber  of  bydraj  in  on 
aqoariom  for  a  time  and  observe  their  character, 
we  shall  find  them  most  pugnacious — that  is, 
«■  far  as  appetite  is  concerned.  One,  indeed, 
will  endeavour  to  devour  tha  other,  with  the 
nsult  that  the  weaker  is  entirely  swallowed  by 
ita  opponent,  or  that  in  the  straggle  probably  a 
portion  of  its  body  or  teotodea  meets  the  same 
late,  ilowever,  Lttle  notice  appears  to  be  taken 
of  such  a  mishap  ;  the  defeated  one  merely 
perfects  itself  by  growth,  and  nO  this  apparently 
without  the  least  pain.  Many  times,  whcm 
keeping  them,  I  have  carefully  turned  the  body 
portion  iaside  oat,^thBt  is,  tha  ectoderm  inside, 
and  the  endoderm  outside.  The  polype  then 
•imply  pioceeds  to  adapt  itself  to  eiistiitg  circum- 
stances, by  also  reversing  its  tentacles,  and  goes 
on  feeding  in  the  ordinary  manner.  Such  a 
method  of  adi^ftation  is,  to  say  the  least,  veir 
convement.  The  cells  of  the  ectoderm  are  weu 
•applied  with  thread  cells,  which  give  rise  to  the 
oematocysts,  and  are  smaller  thiui  those  of  the 
endoderm,  which  are  large,  and  as  will  as  giving 
riae  to  nematocyitB.  With  regard  to  the  propa- 
gfttion  of  the  hydra  by  sexoal  means,  ws  find  the 
Bpenn-celis  are  developed  upon  the  ectoderm, 
ftboat  the  bases  of  the  tentacles,  which,  when 
ripe,  drop  oft.  and  iwim  about  in  the  water, 
being  provided  with  cilia  for  this  purpose.  The 
ova  are  also  developed  by  the  cells  from  the 
ectoderm,  and  in  their  turn,  when  ripe,  and 
after  fecundation,  take  to  the  water  ;  but 
previous  to  this,  each  ovum  envelops  iteeU  in 
a  covering  of  chitin,  a  hardened  membrane 
developed  by  the  protoplasm. 

Each  ovom  is  possessed  of  a  germinal  spot, 
Uke  other  animal  ova.  The  ovum,  after  it  lias 
taken  to  the  water,  falls  into  the  mud  and  there 
remains  until  such  time  as  by  favoured  citcmn- 
•tancBS  it  is  capable  of  produung  the  young 
hydra,  which,  being  suppUad  with  cilia,  B 


eluding  these  remarks  upon  the.  "hydra,"  we 
ma^  add,  it  is  possessed  of  a  high  state  of  irri- 
tability ;  but  why  this  is  the  case  we  know  not, 
Mong  that  all  investigators  hitherto  have  failed 
to  find  any  evidence  of  a  nervous  system ;  it 
may  therefore  be  sofGcient  to  say,  as  a  very  poor 
«xpluiation  indeed,  that  each  "  cell  is  capable  of 
conveying  a  stimulus." 

The  next  subject  for  study  is  the  "  Actinia." 
This  aaimal  really  represents  the  division  of  the 
"  Ca'lenterata,"  wbidi  are  to  be  found  in  the  sea 
only.  Frequently  after  a  storm  or  heavy  sea, 
the  itodent  may  find  upon  the  ooasta  or  shore, 
Qooical- shaped  bodies,  beaten  abont  by  the  waves 
and  tumbling  here  and  there,  resembling  pieces 
of  ftesb,  these  are  the  "actinia,"  or  "  sea-a; 
sson*."  If  the  student  is  not  fortunate  enoi 
to  be  apon  the  shore  after  a  storm  he  may  find  .  . 
actinia  fixed  by  its  toot  or  base  to  the  rocks, 
as  tlie  tide  recedes.     Now,  it  he  takes  oi 

these  lumps  of  fleah  and  places  it  in  a  n 

aquartnm  eontaining  saa-water,  hs  will  shortly 
observe  at  tha  apes  of  the  cone  a  slight  ez  — 


ceace.  This  will  slowly  exteod  itself,  and 
eventually  he  will  observe  one  of  the  most 
beautiful  sights  possible  to  imagine.  I  mean  the 
glorious  hues  of  the  extended  tentacles  varying 
in  oolonr  according  to  tha  variety  he  has  been 
fortunate  enoug;h  to  capture.  The  name  of  the 
most  common  actinia  is  A'tinia  xuufm^jian- 
Ihemum,  and  this  animal,  with  so  long  a  scientific 
appellation  may  be  found  on   all  parts  of  our 

ast. 

It  is  a  curious  fact  that  the  actinia,  with  its 
tentacles  spread,  much  resembles  an  ordinary 
Compodta  flower,  although  I  think  in  justice  to 


A.— Actinia  Closed. 

Diso;  2,  Mouth  ;  3,  Column  ;  i.  Foot. 

B. — Section  of  Acb'nia. 

1,   Tentacles;     2,    Cavity    batmaa;     3,    Mouth 

'   "--■' — ' " Te  developed 

,  it  should  be  meationed,  as  far  as 

Fucsmsd,  it  holds  thi 

The  actinia  is  very  hardy. 

able  to  bear  almost  anything  i 

io  Iresh  water,  which  immedii 

therefore,  the  stadsnt  wishes  to  e 


nematocysts. 


,„.^_„.     The  mnsoolarpowM 

is  very  great  indeed  as  compared 
with  its  siie,    even  more   so  than  that  of  tha 

I  have  seen,  upon  more  oo^ons  than  one,  a 
huge  prawn  approach  a  comparatively  small 
actinia,  wiih  the  result  that  tha  mMoent  a  por- 
tion of  its  anatomy  touches  the  actinia  the 
shrimp  appears  to  be  paralysed ;  the  actinia 
forthwith  extends  its  tentacles,  seizes  the  shrimp, 
and  convevs  its  body  to  the  somatic  or  belly 
cavity.  This  paralysing  effect  is,  as  in  the 
hydra,  due  to  the  action  of  the  cnidie.  The 
muscular  power  of  the  anemone  may,  however, 
be  tested  by  placing  upon  its  body  a  weight  of 
about  three  or  tour  pounds.  It  will  be  found 
Uie  body  will  gradiully  expand  and  remove  the 
weight  m  much  the  same  manner  as  is  the  case  with 
cheese larvFo.  We  flndtheselittlethingscapableof 
removing  pieces  of  cheese  very  much  larger  than 
theinselvoa.  In  all  other  respects  but  one  we  And 
the  actinia  resembles  the  hvdra ;  this  is,  that  the 
actinia  is  bisexual,  the  hydra  being  heimanhro- 
dite.  The  actinia  develops  the  spem-ceUs,  or 
ova,  as  the  case  may  be,  according  to  its  sax, 
upon  the  bands  found  upon  the  face*  of  the 
mesenteries.  With  regard  to  the  presence  of  a 
nervous  svatem  in  the  actinia,  hitherto  nothing 
is  actually  known  ;  naturalists  have  not  IQC- 
ceeded  in  finding  such  a  system,  and  tha  most 
powerful  microscope  we  have  cannot  detect  any. 
thing  resembling  a  nervous  system;  yet  such  a 
Byst«n  must  exist,  or  why  the  sensibility  to  Ught 
shown  by  the  aninial  f — even  a  passtDg;  olond  will 
cause  the  tentaoles  to  be  retncted.  Let  tke 
student  endeavour  to  solve  this  problem. 


AV  IHP£07£I)  WINDKILL. 

THE  niustration  represents  a  windmill  in  whieh 
the  vane  is  dengned  to  throw  the  wheel  out 
in  a  moderate  wind  or  in  a  gale,  as  desired,  the 
turn  -  table  bslng  oarefuUy  balanced  anon  the  tower, 
and  the  parts  of  the  mill  made  so  light  and  perfect 
in  action,  that  it  can  be  stopped  or  started  with  ven 
sliBht  effort.  The  improvemsot  has  bean  patentM 
by  Mr.  Frank  H.  Srarta,  of  Arlington,  Kansas. 
The  tnm-tabls  has  two  opposte  homontal  arms, 
and  a  mtiaal  tabular  extension,  above  which  la 
supported  a  guida^tiap  in  which  the  pump  rod 
moT«,  connscted  with  the  wheel  shaft  by  the  usual 
crank  dise  and  pitman.  TJpoa  the  other  end  of  the 
turn-table  arm,  opposta  the  wind-wheel,  is  seound 
thehody  baiolfiw  vane,  the  endot  whioheltaads 
beyond  the  edgs  of  the  wind-wheel,  and  on  this 
portion  of  the  vana  are  pivoted  vertical  plates, 
which  may  be  separated  and  made  to  stand  at  a 
riRht  angle  to  the  a^  ot  the  stem,  or  closed,  to 
stand  puallal  with  it.    Each  blade  haa  on  its  outac 


anatomy  of  the  animal,  let  him  place  the  specimen 
in  fresh  water  tor  a  tew  minutes.  He  maf  then 
cut  sections  and  examinn  with  the  lens  in  the 
ordinaiT  manner.  He  will  find  in  many  respects 
it  may  be  compared  with  the  hydra.  We  observe 
the  octoderm  ontside,  the  muscmar  layer  between, 
and  tiie  endoderm  or  internal  layer.  We  have 
also,  in  the  same  relative  positions,  cilia  and 
IhrMd  cdls,  which,  as  we  found,   give  rise  to 


„ ..  „  with  a 

segmental  bevel  gear  on  a  line  shaft  journiUled  on 
tha  item  or  body-bar.  On  the  outer  end  of  this 
■haft  is  an  arm,  on  which  is  held  on  adjustable 
weight,  a  fan  being  also  seenred  to  the  shaft,  and  a 
curved  arm,  a  cbam  or  cable  attached  to  the  u^ar 
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«ad  of  the  latter  leadmg  over  a  guide  pulley,  and 
down  thiongh  the  tabular  casting  of  the  tuzn-iable, 
to  within  oonTenient  reach  of  the  operator,  afford- 
ing meam  for  itoppuig  or  startiDg  the  windaafll, 
or  throwing  the  wneel  into  or  ont  of  the  wind. 
When  the  oladea  on  the  vane  are  doMd,  the  fan 
aasmnee  a  poation  at  one  side  of  the  wheel  diaft,  as 
shown,  ana  presents  its  fall  f aoe  to  the  wind  when 
the  edge  of  ue  wheel  is  so  presented ;  but  when  the 
blades  are  open,  the  fan  is  in  a  Textical  position. 
When  the  oaUe  is  loosened  at  its  lower  end,  the 
weight  tons  the  line  shaft,  and  brings  the  fan  to 
TerScal  position,  and  the  wheel  is  swung  into 
position  tp  be  driven  by  the  wind.  The  weight  mav 
be  so  adjusted  so  as  to  require  a  moderate  or  a  high 
wind  to  MOW  the  fan  down  to  a  horizontal  position, 
when  the  wheel  will  be  swnne  around  so  as  to  pre- 
sent its  edge,  and  the  mill  wul  be  stopped.  If  the 
wind  has  not  soffident  force  to  blow  the  fan 
entirely  down,  only  partially  dosing  the  blades, 
the  speed  of  the  wheel  will  be  slackened,  bat  it 
will  not  be  tlt/ap^^.ScientiJf^  American, 
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EA19DY   BOLT-HOLDEB. 

THE  illustration  shows  a  handy  bolt-holder  which 
Kr.  Lewark,  of  Herbst,  Dl.,  U.S.A.,  says  is 
one  of  the  best  he  has  seen,  and  accordingly  for- 
wards a  description  to  the  Blacksmith  and  IFheel' 
Wright,  Mr.  Iiewark  says:  '*I  have  not  found  a 
bolt  that  I  could  not  hold  from  turning.  I  believe 
it  to  be  worth  five  dollars  to  a  shop.  I  first  take  a 
piece  of  fin.  roxmd  rod  steel,  2ft.  long  (shown  at  A 
m  the  cut),  and  make!it  sharp  at  one  end,  and 
temper.  Tlie  other  end  1  swell  and  make  cup- 
shape.  I  then  make  <he  eyes,  B,  one  of  which  goes 
on  uie  rod  and  the  other  on  the  hook.  I  then  take 
a  piece  of  steel  and  make  it  T-shape,  flatten  out  one 
end,  as  shown  at  £,  to  keep  from  bruising  the  wood, 
and  turn  down  the  other  end  as  at  D,  to  catch  on 
the  side  of  what  you  are  working,  or  catch  the  head 
ef  the  bolt.  The  end  G  should  be  tempered  thin, 
and  should  be  6in.  or  7in.  long,  with  a  hook  so  as  to 
hook  on  to  the  eye.  To  use  it,  throw  the  hook  over 
what  you  are  working  on  and  put  the  point  of  steel 


rod  against  the  h<)ad  of  the  bolt,  and  slide  the  eye 
OB  the  rod  so  as  to  make  it  tight  and  then  bear  down, 
llie  ^e  wiQ  not  slip  on  the  rod,  and  the  chisd  will 
cut  in  the  side  of  the  head  of  the  bolt  as  you  turn  it. 
Then  it  cannot  slip,  and  something  must  give.  I 
have  twisted  bolts  off  when  taps  would  not  give. 
On  some  bolts  use  the  cupped  end,  as  you  can 
diange  the  hook." 


La0t  year  the  Metropolitan  Bailway  Company 
carried  87,729,719  passengers,  or  nearly  three  and 
a  half  millions  more  than  the  previous  year,  while 
that  had  overtopped  1889  by  a  million  and  a  half. 

SoiCB  1878  the  yeariy  number  of  passengers 
carried  in  tramway  oars  in  the  United  Kingdom  nas 
increased  from  146,000.000  to  nearly  566,000,000 
There  were  only  269  miles  of  tramway  lines  open 
in  all  the  United  Kingdom  in  1878.  There  are  now 
983  miles  open.  Of  this  length  of  tramway  line 
about  256  mues  are  under  losal  authorities,  the  rest 
belonging  to  private  companies.  Petailed  informa- 
tion on  this  subject  is  contained  in  a  Parliamentary 
zetam  on  tramways  issued  on  Thursday. 


>♦♦ 

IT  appears  that  the  new  star  in  Auriga  had 
been  photographed  at  Harvard  in  Decem- 
ber, for  Prof.  Pickering's  telegram  circulated 
through  the  '*  Centralstelle  f iir  Astronomisohe 
Telegramme,"  Kiel,  atatea  t^at  Copeland*B  Nova 
was  bright  on  a  photograph  taken  Dec.  10,  faint 
on  Dec.  1,  and  at  a  maximum  on  Deo.  20.  Spec- 
trum is  described  as  "  unique."  The  Astro- 
nomer Boyal  says  that  it  will  thus  appear  that 
Prof.  Pickering  had  photographed  the  new  star 
on  the  three  dates  named  in  the  course  of  the 
photographic  mapping  of  stars  and  their 
spectnL  which  he  is  carrying  out  at  Harvard 
College  Observatory,  U.S.A.,  with  the  aid  of 
funds  provided  as  a  memorial  to  Dr.  H.  Draper, 
and  that  thus  a  photographic  record  of  this  star 
has  fortunately  been  obtained  two  months 
before  its  recognition  as  a  new  star. 

The  Edinhirgh  Circular^  No.  22,  says  that  the 
star  was  easily  found  with  an  opera- glass,  and 
when  examined  was  immediately  seen  to  possess 
a  spectrum  very  like  that  of  the  Nova  of  1866. 
The  place  for  1892*0  is  R. A.  5h.  25m.  38.,N.  Dec. 
30*"  21'.  It  does  not  occur  on  the  Bonn  maps. 
Dr.  Huggins,  who  received  an  early  telegram, 
says  that  the  most  noticeable  feature  of  the  new 
star's  spectrum— common  also  to  the  stars  of 
1866  and  1876— was  the  very  great  brilliancy 
of  the  red,  green,  and  blue  lines  of  hydrogen. 
The  reality  of  these  lines  was  made  certain  by 
comparison  with  the  corresponding  lines  of 
terrestrial  hydrogen.  The  bright  double  line 
of  sodium  was  conspicuous,  and  its  nature  con- 
firmed by  comparison  with  a  flame  containing 
sodium.  Very  striking  were  three  brilliant 
lines  in  the  green  on  the  red  side  of  F,  and 
making  with  it  a  remarkably  splendid  quartet 
of  bright  lines.  The  first  line  is  distant  from 
F  about  one- third  of  the  interval  separating  it 
from  the  second  line.  The  next  line  falls,  as 
was  shown  by  the  method  of  direct  comparison , 
very  near  the  position  of  the  chief  nebular  line. 
But  it  is  not  possible  to  say  certainly  yet 
whether  it  is  the  nebular  line  or  a  line  of  some 
other  substance  accidentally  close  to  it. 

Mr.  J.  Norman  Lookyer  read  a  "  preliminary 
'note  "  before  the  Royal  Society  last  week,  in 
which  he  states  that  C  was  the  brightest  line 
observed.  In  the  green  there  were  several  lines, 
the  brightest  of  which  was,  in  all  probability, 
F,  the  position  being  estimated  by  comparison 
with  the  flame  of  a  wax  taper.  Another  line 
was  coincident — with  the  dispersion  employed 
— with  the  radiation  at  wave-length  500  from 
burning  magnesium  wire.  A  fainter  line 
between  the  two  last-named  was  probably 
near  X  495,  thus  completing  the  trio  of  lines 
which  is  characteristic  of  the  spectra  of  nebulaB. 
There  was  also  a  fairly  bright  line  or  band 
coincident  with  the  edge  of  the  carbon  fluting 
at  X  517  given  by  the  flame  of  the  taper.  A 
feeble  line  in  the  yellow  was  coincident  under 
the  conditions  employed  with  the  sodium  line 
at  D.  The  hydrogen  line  at  G  was  distinctly 
seen,  as  well  as  a  band,  or  group  of  lines,  be- 
tween G  and  F.  Nearly  all  the  lines  appear  to 
be  approximately,  if  not  actually,  coincident 
with  the  lines  seen  in  the  various  types  of 
Oygnus  stars,  the  chief  difference  being  the 
apparent  existence  of  carbon,  hydrocarbon,  and 
calcium  in  the  Nova. 

Mr.  Christie,  commenting  on  a  remark  that 
some  organisation  is  needed  to  further  quick - 
transmission  of  news  relating  to  astronomical 
phenomena,  points  out  that  such  an  organisa- 
tion has.  been  in  existence  several  years,  and 
thinks  it  unfortunate  that  so  few  English 
astronomers  have  hitherto  subscribed  to  the 
Centralstelle  fiir  Astronomifche  Teleg^ramme, 
Kiel,  which  is  supported  by  the  contributions 
of  the  subscribers. 

Brooks's  comet  (known  as  1890,  II.)  was  ob- 
served by  M.  Javelle,  of  the  Nice  Observatory, 
on  Jan.  6. 

Much  interest  is  exhibited  in  speculations  as 
to  the  successor  of  the  late  Prof.  J.  0.  Adams. 

The  University  of  Cambridge  has  recently 
suffered  severe  loss  by  the  death  of  distin- 
guished members.  Sir  George  £.  Paget, 
K.C.B.,  F.R.S.,  Regius  Professor  of  Physic, 
died  the  other  day  in  his  82nd  year,  and  the 
Rev.  George  Phillips,  D.D.,  President  of  Queen's 
College,  is  also  dead  at  the  s^e    of  88.    He 


was  a  mathematieian,  but  was  chiefly  distio- 
guished  for  his  knowledge  of  Hebrew  and 
Syriac. 

Lieut.  D.  Orell  died  at  the  Imperial  ChatMu 
of  Miramar,  near  Trieste,  at  the  age  of  50  yean. 
He  was  formerly  in  the  Austrian  Navy,  and 
took  part  in  the  Austrian  expedition  to  the 
North  Pole  under  the  command  of  Peyer  and 
Weyprecht.  In  company  with  Peyer  and  t 
common  sailor  he  left  the  Tegeithof\  which  ma 
icebound,  to  undertake  an  expeditiou  by  sleigh. 
reaching  on  the  12th  of  April,  1874,  as  far  u 
82'5^  On  this  occasion  Lieut  D.  Orell  eared 
his  companions'  lives  at  the  risk  of  his  owil 
He  had  been  for  several  years  steward  of  the 
Imperial  Chiteau  of  Miramar. 

M.  Ferdinand  Raoul  Duval,  a  well  knowH 
French  civil  engineer,  died  suddenly  while 
presiding  at  a  meeting  of  the  gas  company  in 
Paris. 

The  death  of  Sir  Morell  Mackenzie  removes 
from  us  one  of  ithe  most  distinguished  laryngo- 
legists  of  this  country  or  of  the  world.  He 
made  a  special  study  of  diaeases  of  the  throat, 
and  founded  the  hospital  in  Golden-nqoare 
specially  for  their  treatment.  Sir  Morell 
Mackenzie  was  a  native  of  Leytonstona,  in 
Essex,  and  was  born  in  1837. 

Mr.  G.  A.  Rowell,  well  known  to  all  visitors 
at  the  Oxford  Museum,  died  the  oiher  day  in 
his  88th  year.  He  had  been  assistant  in  the 
Natural  History  Department  since  the  opening 
of  the  museum,  and  was  always  ready  to  ^re 
information  to  those  who  sought  it.  Some  of 
our  readers  may  remember  him  as  an  oc<*.a8ional 
correspondent  on  meteorological  subjects,  elec- 
tricity, and  the  cause  of  rain — subjects  on  which 
he  wrote  several  papers,  which  are  entered  in 
the  Royal  Society's  CaUlogue.  Although  Mr. 
Rowell  has„  through  failing  health,  been  absent 
from  his  post  several  times  daring  the  lastt^o 
or  three  years,  he  may  be  said  to  have  '*  died  ia 
harness." 

Statues  of  Boussingault  and  ChenenI, 
famous  French  chemists — the  former  by  M. 
Dalou,  the  latter  by  M.  Fagel — are  to  be  erected 
in  Paris  in  connection  with  the  ConserTatoirvi 
des  Arts  et  Mdtiers.  The  figure  of  Bousisingault 
will  be  placed  in  the  court  of  the  chapel  near 
the  Rue  St.  Martin ;  that  of  Ghevreul  in  one 
of  the  galleries  of  the  Conservatoire.  The 
Chevreul  is  a  repetition  of  the  statue  for  which 
M.  Fagel  gained  much  reputation  when  it  wm 
in  the  Exposition  Unlverselle,  1889,  and  which 
is  now  at  Roubaix. 

The  annual  general  meeting  of  the  Geological 
Society  wiU  be  held  on  Friday,  19th  inst.,  at 


3  p.m. 

The  Joint  Grand  Gresham  Committee  hu 
decided  to  oo-operate  with  the  Medical  Gollegei 
of  London  and  University  and  King's  Colleges. 
in  the  establishment  of  the  proposed  Univeraitj 
for  London,  on  the  understanding  that  it  shUl 
be  called  Gresham  University. 

In  a  lecture  (one  of  a  series)  on  the  "  In- 
duction Coil  and  Alternate  Current  Traoi- 
formers,"  delivered  by  Prof.  J.  A.  Fleming,  »t 
the  Royal  Institution,  experiments  were  msde 
with  the  large  ooil  which  Mr.  Appa  made  for 
the  late  Mr.  Spottiswoode.  In  one  the  terminals 
of  the  secondary  were  attached  to  a  larg^ 
Leyden  jar,  and  it  was  shown  bjr  a  revolving 
mirror  that  the  discharge  of  the  jar  conaiitefl 
of  loud  snapping  sparks,  consisting  of  a  seriei 
of  discharges*  oscillating  backwards  and  for- 
wards. The  utility  of  transformers  for  light- 
ing incandescent  lamps  by  main  currents  of 
high  pressure,  and  also  for  the  tranamiasion  of 
energy,  was  shown  by  experiment,  and  the 
lecturer  concluded  with  a  description  of  th* 
alternating  current  transformer  station  at 
Rome,  part  of  the  current  for  which  ia  to  be 
supplied  from  a  waterfall  at  TivoU.  T^ 
amount  so  obUined  will,  it  is  stoted,  be  anm- 
cient  for  40,000  lights,  and  the  insUllation  is 
expected  to  be  complete  by  next  summer. 

In  the  course  of  a  lecture  at  the  Royal  Insti- 
tution, Prof.  Roberti-Austen,  P.R.S.,  refwnU 
to  the  difficulty  which  formerly  existed  in 
measuring  very  high  temperataies.  Uaing  the 
device  of  H.  Le  Chatellier,  he  showed  the  point 
at  which  gold  passes  from  the  liquid  to  tw 
solid  state  to  be  IfiVs"  C,  and  of  palladiuoi 
1,500*.  The  modern  instruments  are  capable  oi 
measuring  up  to  2,000*  C.  with  approximate 
accuracy. 
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The  use  of  pental  as  an  ansBostbetio  Beems  to 
be  pnustioallj  oondemned,  though  when  its 
properties  are  better  nnderstood  it  maj  be- 
come of  considerable  value  in  dental  practice. 

It  is  stated  that  an  attack  of  inflaenza  pro- 
tects from  a  second  infection,  and  the  more 
severe  the  first  attao^  the  less  likely  is  there 
to  be  another. 

Hajor-Gkneral  Hutchinson  reports  that  the 
collision  which  occurred  at  Norwood  Fork 
Janotion  in  December  was  due  to  a  mistake 
which  might  have  been  rendered  harmless  if 
a  system  of  electrical  interlocking  had  been 
in  force. 

The  broad  gauge  will,  it  is  stated,  disappear 
finally  from  the  Great- Western  system  before 
the  end  of  next  May. 

It  is  stated  that  an  electric  railway,  worked 
on  the  patents  of  Dr.  W.  Adams,  is  to  be  laid 
down  between  St.  Louis,  Mo.,  and  Ohicago,  111., 
UJ3.A.,  a  distance  of  250  miles.  The  speed  is  to 
be  100  miles  an  hour  by  through  cars.  The 
country  through  which  the  line  will  pass  is  said 
to  be  practically  level. 


^4  *l^ 


TO  THE  EDITOB. 


[Wt  do  not   hold  ourseltf^n  resjwnsible/or  tht  opinion*  of 
uroomapondenta.    The  EdU  >r  rtspeeUuUy  requetta  that  all 
tommmScationa  ahould  be  drown  up  as  briefly  ae  poesible,] 

All  eemmumoatione  should  be  addressed  to  XAaBditob  of 
Of  Skoubh  MsoBAsrio,  883,  Strand,  W,0, 

AU  Cheques  and  Post^JJUe  Orders  to  be  made  payable  to 
J.  Pasuou  Bowabos. 

%•  In  order  to  /acililaie  referenee^  Oorretpondents,  when 
epeaiUnf  of  any  tetter  previous  y  ineerted,  vrill  ohUge  by 
m^ilamng  Ika  number  of  the  Letter,  aeweUae  the  page  on 
tMekiiappeare, 

**I  would  have  everyone  write  what  he  kaowa,  snd  u 
mnohMhe  knows,  bat  no  moxe:  and  that  not  in  this 
only,  bat  in  all  other  sabjeots :  for  aoch  a  person  may 
haye  lome  partaoular  knowledge  and  ezperienoe  of  the 
natore  of  soeh  a  person  or  ■noh  a  f  ennuin.  that  as  to 
other  flihigB,  knows  no  more  than  what  ereryhody  does, 
•ad  yet  to  keeo  a  clatter  with  this  Uttle  pittaace  of  his, 
wfll  andtttake  to  write  the  whole  body  of  physicks,  a  vice 
fran  whenoe  great  inoon?eaienoes  derive  their  originaL" 
—Montaiyn^s  Essays^ 

•-♦-• 

PATH  OF  TJBANirS. 

[33166.1 — Thb  accompanying  map,  which  is  a 
continnation  of  the  one  given  in  Vol.  LII.  No.  1350, 
diows  the  path  of  Uranus  (and  all  stars  to  8*0  mag- 
nitade  near  for  the  epoch  1892-0)  from  March  1st, 
1892^  to  Seotember  1st,  1892.  Unmus.  o^nng  to  his 
pnmj  to  A  Vixttims,  4*6  magnitude  m  the  photo- 
BStrio  scale,  is  favourably  situated  for  picking  up 


B.A.  and  Ded.  between  the  planet  and  star  at  mid< 
night  on  the  days  named,  may  asdst  the  amateur. 


AA.R. 


PI.— St. 


Zii. 


Mo. 

BvCie 

*      u 

March  13 

■4-  36-1 

-  1  61 

n       14 

+  28  4 

-  1  17 

„       16 

+  21-7 

-  0  42 

»       16 

+  14-9 

-  0    6 

>i       17 

+     80 

+  0  30 

„       18 

+    0-9 

+  1    8 

n       19 

-    6-4 

+  1  46 

II       20 

-  13-7 

•f  2  25 

II       21 

-  21-4 

+  36 

n       22 

-  291 

+  3  46 

Uranus  is  in  conjunction  with  X  at  about  2h.  46m. 
a.m.  on  the  19th.  the  planet  being  1'  12"  north  of 
the  star.  The  distance  of  Uranus  mm  the  earth  at 
the  ooming  opposition  is  about  1,627,650,000  miles, 
and  his  apparent  star  maffnitnde  6*4  iu  the  photo- 
metric scale.  Tito  pretty  little  pairs  are  shown  on 
the  map;  S  1802,  for  which  Dembowski  gives 
7-7,  8-7  mags. ;  284-r  4-68" ;  and  jS  116,  for  ^oh 
Leavenwozth  finds  8-2,  8*2  mags. ;  277*7^ :  301". 
The  amateur  wiQ  of  oourae  be  on  ttte  watch  for  the 
oconltations  of  Uranus  by  the  moon  on  the  morning 
of  March  17th,  and  the  evening  of  July  3rd. 

H.  Sadler. 


SPLBNDIB    ICBTBOBS. 

[33167.]— On  Thursdav,  Jan.  28th,  I  had  the 
pleasure  of  seemg  a  most  splendid  meteor.  I  was 
walking  in  the  viDage  of  M!elbouxn,  near  Boyston, 
at  6.30  or  6.36  a.m.,  and  towards  the  south,  when 
I  was  somewhat  startled  by  a  fiadi  of  light,  and 
looking  round  towards  the  north  I  Baw  a  most 
brilliant  meteor  falling  rather  towards  the  west  of 
the  parish  church.  I  did  not  see  tiie  meteor  at  the 
exact  instant  of  its  coming  ixdo  view,  when  I  was 
told  by  another  observer  uat  it  was  slightly  blue  in 
colour,  for  when  I  saw  it  its  colour  was  a  most 
bright,  dazzlinff  white— quite  twice  as  bright  as  ever 
I  saw  Venus.  I  looked  up  to  tzr  and  get  a  know- 
ledge of  its  position,  and,  from  the  position  of  the 
QrntBear,  I  should  say  it  started  dose  to  the 
Pole  Star,  or  perhaps  a  little  to  the  west  of  it,  and 
somewhat  lower  down.  It  seemed  to  travel  slowly 
down  only  slightly  to  the  west  of  north,  and  lastly 
it  turned  a  dim  red,  which  I  thought  at  the  time 
was  just  like  the  colour  of  a  piece  of  red-hot  iron. 
I  nonced  it  falling  for  perhaps  a  second  after  it  had 
turned  red,  and  then  lost  sight  of  it  behmd  buUd- 
ings.  Duration,  say,  four  seconds.  Sky  was  cloud- 
less. Villager. 

[33168.1— Walxznq  along  the  Western  Shoro  at 
7.00  (G.M.T.)  this  evening,  I  observed  a  very 
brilliant  meteor,  about  size  of  Jupiter  as  seen  with 
the  naked  eye,  of  a  very  ruddy  colour,  and  having 
a  long  train;  motion  rapid  and  unsteady ;  duration 


brilUaat  meteor  Uaitng  out  just  below  Eta  Leonis. 
It  passed  with  slow  motion  a  little  east  of  Mn 
Leonis.  A  building  in  the  field  of  view  prevented 
us  seeing  its  extinction.  Its  apparent  brightness 
was  twice  that  of  Venys,  then  setting  in  the  west 

Henry  Pollard. 
Totterdown,  Bristol,  Feb.  6th. 

PAINT    STABS,     AND    SBBINa    THBK 
WITH  SKAIiL  APBBTTJBBS. 

[33160.]— Thosx  gentlemen  who  are  writing 
about  the  viribility  of  cotnet  to  Btgd,  Polaris,  Ac, 
with  small  apertures,  must  not  imagine  that  the 
mero  visibility  of  faint  ol^ects  at  a  oistanoe  from 
brighter  ones  is  any  proof  of  the  ezoellcnoe  of  a 
telescope  in  itself,  whether  these  small  stars  will 
or  not  be  visible  with  a  2iin.  telescope  is  far  more  a 
question  of  dear  atmosphero  and  steadv  definition 
with  a  sharp  eye  than  it  is  of  anjr  ezoellenie  in  the 
telescope.  The  dividing  of  olosenairs,  and  especially 
dose  unequsi  pairs,  is  th^  test  above  all  others  of  a 
good  instrument,  and  one  otherwise  quite^  poor  in 
quality  might  succeed^  not  in  dividing  (it  is  not 
oiviAing),  but  in  showmg  such  pairs  as  Polaris  to 
bedouDle.  ' 

It  is  generally  considered  that  it  is  unfair  to 
match  a  larger  mstnunent  stopped  down  against 
small  telescopes.  We  aro  told  the  middle  Sin.  of  a 
4in.  or  5in.  will  always  beat  a  Sin.  Thero  can  be  no 
reason  for  this  except  imperfection  of  the  smaller 
instrument ;  indeed,  in  tne  case  of  a  refractor,  the 
smaller  ought  to  show  faint  objects  better  than  the 
larger,  wiu  a  stop  to  equalise  aperturo,  for  the  lens 
being  thinner  absorbs  less  light.  Whenever  I  find 
such  f  ailuro  in  a  small  telescope  to  equal  a  similar 
aperturo  on  a  larger,  I  consider  it  proof  positive  of 
want  of  attainable  perfection.  I  know  suso  *  that  it 
is  not  true  of  refleotors,  in  all  cases  at  any  rate.  I 
have  a  9in.  mirror,  and  have  been  using  for  18 
months  a  12iin.  which  is  not  mine — both  aro  good. 
I  need  say  no  moro  of  the  quality  of  the  12iin. 
when  I  say  that  it  has  lately  divided  0£  2  Andro- 
meda and  PXI.  9  Leonis,  both  dearly  apart. 
Beduoed  to  9in.,  it  has  no  advantage  whatever  over 
the  9in.  mirror.  The  latter  is  quite  equal  to  thi 
central  \f'm,  of  the  12iin.,  so  that  a  smaller  instiu- 
ment  is  not  necessarily  inferior  to  the  reduced 
aperturo  of  a  burger.  I  should  like  to  know  if  ary 
refractor  can  beat  the  above  performance  at  tko 
present  time  with  same  aperturo. 

Now,  with  regard  to  the  aperturo  required  for  the 
stars  referred  to  in  letters  33129,  33130,  &o.,  I  find 
I  have  seen  eomcs  to  Polaris  with  l^in.  side  aper- 
turo and  a  single  lens  eyepiece.  I  have  seen  comet 
to  Bigel  with  Uin.,  easily  with  2in.  y  Leonis  discs 
in  contact  with  l^in.,  divided  with  l}ia. ;  with 
2iin.,  one  dear  disc  betwixt  the  stars,  i  Bootis 
seen  divided  l|in.,  and  with  Hin.  with  high  power. 
This  is  in  London,  with  so  restricted  a  sky  that  I 
cannot  get  down  to  the  other  stars  mentioned. 

Theorotically,  as  far  as  dirtance  is  ooncsmed. 
PoUuis,  if  bright  enough,  should  be  <* divided'^ 
with  a  little  over  ^in.  aperturo,  and  Bigel  by  (in., 


3(fV 


; 


iir^ 


?i 


'H 


jt^ 


30 


v/» 


i3JL 


3CL 


•L 


'^  ima 


K. 


'^    M 


u- 


7i* 


..       30 


r 


I 


,3' 6 


X'V 


30 


with  the  naked  eye,  or,  better  still,  with  an  opera- 
sua  or  small  tdescope  throughout  March,  as  during 
us  whole  of  the  month  he  u  never  moro  than  30' 
^Msatfrom  that  star. 

.  ^^Budnighton  the  1st  he  is  Im.  40-6s.  following 
A,  snd  7'  SS''  south,  and  on  tito  31st  he  is  Im.  43-7s. 
KJpwng  X,  and  10'  16"  north.  The  following 
luUA  table,  which  gives  roughly  the  differences  in 


of  visibility,  should  say,  three  seconds ;  path  com- 
menced  near  Gemini,  terminating  near   sword- 
handle  of  Orion. 
Southampton,  Feb.  3.  A.  Green. 

[33159.1— On  Friday  evening,  the  5th  inst. 
7h.  25m.  G.M.T.,  whfle  pointing  out  the  radiant  of 
the  Leonids  to  a  friend,  we  wero  startied  by  a 


but  it  requires  the  light  from  l^in.  for  Polaris  and 
lin.  for  Bigel  to  render  them  visible.  I  believe 
that  lin.  in  dear  air  might  do  both. 

B.  Holme*. 

THB  lOB  AGB.. 

[33161.]— Mat  I  say,  in  reply  to  "F.B.A.S.." 
that  I  can  see  nothing  m  398  a  or  368  ^  of  Herschei's 
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OHtUttes  which  ifl  aot  strictly  oorreot  ?  He  has  given 
An  expUnation  of  the  Beaiaoni  in  the  preceding  sec- 
tions, in  which  it  is  clear] j  implied  thAt  each  hemi- 
sphere  receives  more  heat  during  its  summer  than 
durfaig  its  winter.  368  a  commences :  **  Let  us  next 
oonsidet  how  these  phenomena  are  modijMhj  ^% 
elUpticity  of  the  earth's  orbit  and  the  position  of  its 
longer  axis  with  respect  to  the  line  of  the  solstices." 
In  considering  how  these  phenomena  are  modified 
bjr  the  eccentricity  he  does  not  think  it  neoeemy  to 
repeat  over  affain  the  explanation  of  the  seasofts 
already  oiTerea ;  but  368  e  shows  that  he  has  not  lost 
sight  of  it ;  for  if  each  hemisphere  received  equal 

auantities  of  heat  during  its  summer  and  its  winter, 
le condition  which  he  describes  as  "an  approach 
to  perpetual  spring,"  and  which  Croll  less  ooiieetly 
deecribef  as  perpetual  summer^  would  occur  whoa 
the  eccentricity  was  at  a  minimumi  not  at  a  maxi- 
mum, and  when  (if  there  could  be  any  seasons  save 
those  determined  by  the  positions  of  the  perihelion) 
the  perihelion  would  coincide  with  the  equinox 
instead  of  the  winter  solstice.  I  desire  to  add,  how- 
ever, that  I  do  not  think  Sir  Robert  BaU*s  blunder 
ai  to  the  doctrines  of  Herschel  and  CroU  detract 
much  from  the  merits  of  his  own  investigations,  and 
I  believo  it  would  be  difficult  to  find  a  more  worthy 
suooesflor  to  Prof.  Adams  than  the  Irish  Astronomer 
Royal. 
]3ablin,  Feb.  6.  W.  H.  S.  lOConok. 

TWO  BEAX    CAU8BS  OF  AK  109  AaS. 

1^33162.} -Both  the  ''P.R.A.S."  and  Kr.  Monck 
iiisist  that  a  comet  containing  15,000,000  cubic  miles 
of  water,  and  a  less  quantity  of  air,  would  be 
enormoualy  massive ;  but  they  might  just  as  well 
say  enormously  below  any  known  comet's  mass.  Of 
the  hundreds  of  known  comets,  not  one  has  been 
seriously  estimated  as  light  as  my  supposed  one. 
''F.rXs."  foUcws  Sir  Robert  BaU's  disguise  of 
brioging  it  into  tons,  looking,  of  course,  vastly 
bigger Skan  80,000th  of  the  earth's  mass.  Now! 
turn  to  '* authorities."  Q^uillemin's  '^Heavens," 
Euglished  by  Norman  Lockyer,  with  annotations 
by  R.  A.  Proctor:  ''The  mass  of  Donati's  comet 
(of  1858)  has  been  valued  by  MM.  Faye  and  Roche 
at  about  the  700th  part  of  the  bulk  (meaning  mass) 
of  the  earth."  That  is  about  ll-i,  you  observe, 
times  my  deluging  comet !  But  the  three  authorities 
proceed  :  "  That  is,"  says  M.  Faye,  ''the  weight  of 
a  sea  of  40,000  square  miles,  109  ^ards  deep."  I 
should  have  thought  about  800,000  of  such  seap. 
Hv^wever,  these  are  ths  kind  of  authorities  you 
hHOff  upon.  Of  course,  I  do  not  beUeve  Faye  fixed 
on  this  as  "  about  the  mass,"  but  as'  an  upper  limit 
for  the  1858  comet,  which,  though  conspicuous  for 
its  tail,  was  not  a  large  comet.  The  giants  of  1729, 
or  of  1811— the  latter  far  bulkier  than  the  sun — 
may  very  well  have  exceeded  this  limit. 

Aa''F,R.A.S."  story  of  a  comet  running  into 
us  '*  in  the  60*s,"  merely  means  that  one  day  in 
IBoI  we  ran  throush  a  comet's  tail,  some  30  million 
miles  from  the  body  itself,  which  has  as  much  to  do 
with,  cometary  impacttas  passing  through  a  shadow 
of  one.  He  might  as  well  say  :  CoUisioos  with  trains 
can  do  no  harm — we  went  through  the  shadow  of 
one  lateljr. 

As  for  its  beiog  "pretty  certain  that  comets  do 
not  consist  of  "  a  or  ^,  as  Xewcomb  says,  "  that 
only  an  insignificant  fraction  of  all  existing  comets 
have  ever  been  observed,  we  may  regard  as  certain.*^ 
Not  prettv  certain,  you  see,  but  absolutely  certain, 
that  you  know  simply  nothing  whatever  of  what  a 
comet  of  50  centuries  ago  contained* 

Mr.  Monck  says  I  do  not  prove  "  how  the  gradual 
cooling  of  the  earth  could  have  produced  an  Ice 
Age."  Cold  alone  may  freeze  seas  and  lakes,  as  he 
says,  but  the  gradual  cooling  of  the  earth  is  not 
"cold  alone."  The  earth,  with  her  form  of  sur- 
face, keeps  the  same  varieties  of  climate  and 
seasons.  Instead  of  seas  freezing,  they  would 
evaporate  wherever  warm,  and  fall  in  snow  on  the 
colder  regions,  and  produce  glaciers.  This  is  one 
sufficient  cauie,  to   which  I  have  added  another 

Suite  independent.  With  no  change  in  supply  of 
eat  or  of  seasons,  I  maintain  that  a  diminution  of 
either  fluid  on  the  earth,  of  air  or  of  wator,  would 
produce  an  Ice  Age.  With  the  present  atmosphere 
we  have  vastly  more  water  than  was  necessary  to 
form  ocean.  jBut  a  certain  quantity  was  necessary. 
With  less  than  x  cubic  miles  of  water,  there  would 
be  no  liquid  at  all.  The  whole  would  be  in  steam 
and  ice.  Now  suppose  all  air  removed,  some  of  the 
ice  would  evaporate,  and  a  still  smaller  quantityof 
water  would  be  the  least  that  could  form  a  sea.  The 
less  air,  with  the  same  heat-supply  and  seasons,  the 
more  icy  the  clime,  as  now  seen  on  mountains.  On 
the  whole,  I  may  claim  to  have  given  three  inde- 
pendent causes  for  an  Ice  Age — the  cooling  of  the 
earth,  and  less  air,  and  less  water.  Sir  Robert 
Ball's  book,  on  the  contrary,  does  not  suggest  any 
demonstrable  cause  for  it.  When  the  earth's  orbit 
was  more  eccentric,  he  admits,  it  was  smaller,  and 
the  yearly  heat- supply  greater.  But  because  in  one 
hemisphere  this  was  concentrated  into  a  shorter 
summer,  the  winters  being  just  one  month  longer, 
he  would  suggest  the  earth  radiated  so  much  more 
heat  in  each  of  those  winters  than  was  received  in 
summer,  as  to  make  our  temperate  regions  Green- 


lands.  The  more  one  looks  into  the  case,  the  lees 
possible  does  it  seem  to  me  to  admit  this  as  probable. 
I  really  do  not  believe  any  glader  would  grow  a 
mile  equatorward  for  this  reason. 

Mr.  Monck  admits  the  probability  of  a  cometic 
catastrophe  at  some  past  time ;  but  wonders  whence 
I  get  the  "  fifty  centuries."  Of  course,  there  is  no 
astronomical  due :  I  get  it  simply  from  geologic . 
See  Lyell  especially  (the  arch  an^icatastrophist). 
Where  is  there  a  single  river  delta  or  alluvial  plain 
on  earth  where,  il  you  find  carefully  the  amount 
added  per  oentury,  and  diff  to  50  times  that  depth, 
you  do  not  find  either  the  bottom  or  a  layer  ox 
pebbles  or  gravel  P  It  is  just  50  centuries  since  the 
Nile,  the  GRmges,  the  SdSssissippi.  ttie  Niagara,  the 
Thames,  were  each  oopioua  ana  rapid  enough  to 
carry  down  stones  totheirpreeent  moutiis,  where  they 
have  since  carried  nothing  but  fine  silt.  Of  course, 
Nevrton  and  HaUey  had  only  tradition  and  history 
for  this  date.  They  believed  the  tales  of  Noah, 
Deucalion,  &c;  but  now  geology  makes  them 
totally  unnecessary.  ThB  dimvial  and  drowning 
nature  of  the  Flooa  they  similarly  took  on  historicu 
trust,  which  now  is  utterly  superseded,  most  notably 
by  poor  Darwin  himself — ^the  besotted  Lyellist  in 
geology !  Also  by  Howorth.  who  runs  after  the 
ridiculous  "  partial- flood"  tneory.  In  the  pam- 
phlet advertised,  Mr.  Monck  will  find  all  this  treated 
very  briefly ;  but  with  no  reference  to  Sir  Robert 
Ball's  theories,  as  they  had  not  appeared.  I  take  for 
granted  that  all  he  says  about  the  length  of  seasons 
was  really  worked  out  and  is  correct,  because  his  for- 
mula, whidi,  both  in  the  book  and  appendix,  is  totally 
wrong,  does  not  give  the  printed  results.  The  dif- 
ference in  numto  of  days  between  summer  and 
winter  is  easily  found  from  the  eccentricity,  but  is 
not  "  465  X  eccentricity,"  nor  anything  else  x  eccen- 
tricity. It  is  not  reducible  to  any  such  form.  Not 
having  been  reckoned  by  this  formula,  it  may  be 
assumed  to  be  reckoned  right,  and  the  formula  put 
in  by  some  blunder.  Not  that  it  matters  a  straw  in 
such  a  theory  whether  it  be  right. 

If  Mr.  Monck  thinks  nothing  produced  by  known 
causes  ought  to  be  called  a  catastrophe,  of  course 
Hallej  and  Newton  were  quite  wrooe  (and  CJomte 
also)  m  calling  a  rtar-encounter  so.  He  might  con- 
sent to  revive  an  old  astrological  term,  and  call  it  a 
diiosterf  the  only  historical  event  rightly  to  be  so 
called.  But  I  must  insist  against  ''  F.R. A.S."  that 
we  cannot  well  keep  it  out  of  geology.  It  was  pro- 
bably necessary  to  our  world's  present  existence. 
Without  it  our  globe  would,  long  ere  this,  luve 
been  as  lifeless  as  the  moon. 

Mr.  Monck  will  not  allow  even  Sir  Charles  LyelPs 
death  to  be  a  catastrophe.  The  anticatastrophist 
was  descending  his  stairs,  and  stumbled,  fell,  and 
broke  his  neck,  which  the  jury  pronounced  a  cata- 
strophe. S.  li.  Gurbett. 

VIOLIK   MATTBBS. 

[33163.]— I  CAKKOT  think  am&teur  makers  will 
agree  with  "  Grinder "  that  there  is  little  or  no 
chance  of  making  a  satisfactory  instrument  ''  ex- 
cepting by  a  mere  fluke,"  as  he  suggests.  In  my 
view  his  own  experiments  indicate  with  certainty 
that  in  one  instuice  he  had  got  a  violin  which  had 
simply  been  constructed  without  a  due  regard  to  the 
thicknesses.  The  eesence  of  Mr.  Pickering's  papers 
is  beyond  doubt  his  simple  method  of  leavug  thick 
plates,  and  thereby  preventinff  any  necesst^  for  a 
"  patdi "  such  as  described  by  ''  Qrinder.*'  Mr. 
Pickering's  subsequent  method  of  testLog  must 
undoubtedly  commend  itself  to  all,  because  if  final 
reduction  had  not  been  suggested  on  such  a  plan, 
no  maker  could  construct  a  violin  excepting  on  the 
lottery  system,  that  is,  by  measure  and  gauge, 
leaving  result  to  chance,  after  doing  his  best  by 
those  means.  I  cannot  help  thinking  most  amateurs 
must  have  been  delighted  to  hear  of  such  a  method. 
It  is  the  pith  of  Mr.  Pickering's  papers^  and  prob- 
ably his  main  inducement  to  pubhcation.  Many 
minor  details  of  construction  are  simple,  and  could 
safely  be  left  to  the  amateur. 

All  the  letters  on  the  subject  prove  how  much 
depends  on  air-space  and  thicknesses,  and  how 
little  seems  to  rest  on  shape.  I  quite  admit  the 
great  effect  of  the  position  and  width  of  sQundholes, 
but  the  best-shaped  and  placed  holes  would  not 
make  good  a  violin  which  was  not  balanced  with 
wood  and  "voiced"  or  rendered  fiexible  by  the 
reed-like  reductions  of  the  plates. 

I  venture  to  think  *'  Grinder  "  would  admit  that 
if  Mr.  Pickering's  method  had  been  known  to  him 
he  would  have  tried  it  with  his  Wardour-street 
wood,  and  if  he  had,  it  is  more  than  likely 
he  would  not  have  found  any  need  for  his 
oblong  block  or  patch.  As  to  soundholee,  I  have 
the  greatest  respect  for  the  shapes  and  positions  as 
settled  by  Strad,  and  can  beUeve  that  nis  experi- 
ments, even  down  to  lowering  the  hole  on  the  bass- 
bv  side  (to  leave  on  that  side  a  greater  central 
vibrating  space  of  uncut  wood),  have  left  no  room 
for  improvement.  No  doubt,  the  holes  have  a 
great  infiuence,  and  next  only  to  air-space  and 
balance ;  but  it  is  in  my  own  peculiar  experience 
that  two  circular  sound-holes— a  Inrge  one  behind 
the  bridge,  and  a  second  and  smaller  hole  near  the 
end  of  the  finger-bowd,  both  holes  being  central 


— have  been  made  in  an  instrument,  and  with  utii- 
factory  results. 

The  maker  (ma  amateur)  had  made  one  hole  onlr 
in  the  first  instance— the  larger  one.  Hefouad  Uk 
result  bad.  He  then  cut  the  second,  and  found,  to 
his  astonidiment,  a  great  and  satisfactoiy  improre- 
ment  in  his  instrument.  It  is,  of  ooone,  alaord  to 
make  choice  of  or  weaken  an  instrumeut  with  ndb 
holef ,  and  it  was  simply  an  extraordhmy  triil 
freak ;  but  the  tonal  result  was  so  good  ss  to  ihsb 
my  previous  opinion  with  reference  to  tbe  roh 
auolute  as  to  sound-holes, 

I  cannot  too  strongly,  however,  repeat  my  b^ 
in  the  main  point  of  thicknesses.  By  lystosatie 
reduction,  air-spaoe  may  even  be  brought  ists 
sgreement  or  obedience.  This  surely  ii  a  gmt 
matter ;  and  when  a  system  is  found— sncih  la  Ur. 
Pickering's— to  work  upon.  I  feel  bound  to  cudidlj 
admit  its  merits  with  my  tnanks,  and  I  think  its 
now  vexT  evident  many  other  reauers  agree  with  oa 

Mr. .  Monk  probaUy  saw  a  Mat^w  Hudie^ 
or  other  violin,  with  oedar  liningti  not  wshuit.  He 
asksf  or  opinionB  on  walnut  lining.  I  don't  toppoii 
they  have  ever  been  ao  used,  ss  the  vooa  |i,I 
should  think,  not  at  all  suitable.  If  sadh  )kam 
could  be  used,  they  might  not  even  suit  the  hsS, 
whilst  cedar  would  be  still  more  durable,  andmndi 
nearer  pine  in  its  value,  although  not,  I  think,*) 
good  for  the  purpose. 

I  have  failed  to  notice,  or  find,  any  "  tun  "is 
the  correspondence.  Will  '^Scio*'  explain  whse 
the  turn  was,  or  is?  He  had  (or,  ratha,  took)  fais 
turn,  and  was  warmly  requested  to  go  on,  sad  nib 
it  a  good  one.  I  fear  *' Grinder"  and  othen  lil! 
share  my  own  mystification  as  to  the  grooadsior 
**Scio's''  very  sudden  and  recent  soirow,  ad 
much-to-be-regretted  determination. 

Coventry,  Jan.  30.  Vio. 

[33164.]— Mt  question  about  strings  to  beer  high 
tension  follows  upon  that  regarding 
to  ^e  usual  number  of  strings  on  a  - 
rose  a  fifth  string  be  added,  it  mur 
fifth  above  the  present  £  string,  and 
sixth  string  be  used,  it  would  have  t 
^arp,  a  fSth  above  B.    Qnt  strings  cannot  Mh. 
the  requisite  tension,  and  steel  strings  sre  anoottain 
even  for  the  ordinary  E.    Yet  on  the  paoo  ouh 
higher  notes  than  those  required  by  our  hypothetical 
fifth  and  sixth  violin  strings  are  obtained.   Iiboalii 
feel  obUged  if  any  of  your  oontributon  would  ia* 
form  me  it  steings  for  the  required  tension  cm  U 
obtained.    I  have  no  doubt   the  addition  of  th« 
supplementary  strings  would  be  detrimentil  to  tiie 
tone  of  the  instrument ;  but  thia  point  ia  beside  mj 
present  question.  Hed. 

[33165.]— I SUPPOSB  that  what  I  am  aboutto^ 
in  explanation  of  what  is  to  follow  will  not  be  sew 
to  the  readeraof  ''  Ours"— viz.,  that  if  we  graipot 
hold  a  violin-breast,  or,  in  fact,  any  board  orneK 
of  wood,  in  the  hand  on  a  ventral  segment  sad  tee 
it,  we  he&r  a  short  dead  sound ;  on  the  othsr  hisi^ 
if  we  grasp  it  on  a  part  where  there  is  a  node  m 
tap  it,  a  clear  free  sound  is  produced.  I  meotiii 
this  fact  in  order  to  point  out  how  neceearyitii 
that  the  bridge  of  a  violin  should  stand  on  a  node, 
and,  it  posBible,  on  the  central  one,  which,  oicomt, 
the  form  of  the  violin  indicates.  I  may  add  hen 
that  if  the  npper  part  of  the  violin  were  sa  wideM 
the  lower,  the  central  node  on  the  brsast  and  la^ 
thereof  would  naturally  be  in  the  middle  of  the 
waist  on  which  the  bridge  ought  to  stand,  sad  oq&« 
sequently  there  would  not  be  sufficient  rooafot 
bowing  left.  Now,  independent  of  the  form  of  &« 
violin,  the  breast  has  to  be  shaped  outside  P^^^l 
so  that  nothing  need  be  done  to  it  aftenntdi 
beyond  vamiahmg.  For  reasons  which,  in  orda  » 
save  space  I  do  not  state,  the  breast  ought  to  k 
equally  thick  throughout ;  but  it  has  to  be  wooed 
in  such  a  way  that  the  central  node  is  exactly  oppc- 
site  the  nicks  of  the  F.  holee— i.e.,  whers  the  bndji 
must  stand.  The  other  nodes  should  have  eow 
distances  between  them,  and  if  this  begusedrt 
does  not  matter  how  the  wood  be  chopped  ool 


/•'"£^\ 


Gauging,  scraping,  sand  papering  will  not  oib  * 
good  instrument.    Having  a  curioeity  to  see  oi  bov 

far  some  of  our  preeent  violin-makeis  cobs  Bp* 
the  mark,  I  bought  an  unvarnished  violin;  it  wim 
beautiful  copy  of  a  Stradivariua,  and  (he  "^J^ 
workmanship  were  equal  to  that  of  Uksgiv 
master.  But  the  tone!  Well,  any  box  wfll«»xA 
and  to  some  people,  voty  agreeably,  too«  J*^*;^ 
the  measurement.  I  took  the  bresst  off,  cntn 
across  into  four  pieces,  to  find  the  nod«  ««»»• 
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and  here  they  are  marked  in  the  aketoh.  Tohring 
file  bridge  on  the  oentral  node  of  the  hreast  it  wonld 
baTe  to  be  shifted  ^tn.  higher  np,  which  would 
mAke  the  ooale  too  short ;  and  to  nut  it  on  the  node 
nest  the  oentral  one  it  wonld  have  to  be  shifted 
l|in.  towards  the  tail-pieoe,  which  would  make  the 
aoale  too  long.  I  have  not  tried  the  back,  but  I 
aaaka  me  tiiat  the  soundpost  stands  on  a  neutral 
segment  also.  I  was  surmised  to  find,  however, 
that  the  feet  of  the  bridge  stood  on  a  node,  measur- 
ing aeroes  the  waist ;  but  the  .height  of  the  bridge 
was  wrong— it  had  most  likely  been  fitted  to  suit 
the  height  of  the  fingerboard,  mstead  of  being  fitted 
as  in  the  sketch,  where  the  nngerboaxd  is  arranged 
to  suit  the  height  of  the  bridge.  The  violin  was 
made  either  in  France  '  or  Q^manj.  I  have  for- 
gotten its  ^nationality ;  but  being  a  fair  sample,  I 
oondude  that  thev  are  all  more  or  lees  made  m  the 
■ame  manner,  ana  it  is  therefore  no  wonder  that 
some  require  the  brid^,  some  the  soundpost,  to  be 
shifted  out  of  the  position  where  it  reallj  ought  to 
be.  Others  require  a  higher  or  lower  bndge,  as  the 
ease  may  be,  to  make  the  tone  something  bearable, 
and  this  is  »lled  fitting.  Tes,  violins  made  in  the 
present  day  do  want  fitting.        J.  H.  Schncht. 


VIOLIN-KilKINa. 


[33166.]— In  answer  to  "Lancastrian"  (No. 
33142,  page  532),  I  am  pleased  to  be  able  to  say 
that  Bur.  H.  D.  Herring's  '' acoustic  improve- 
ment" k  a  decided  success.  I  have  seen  and 
nUyed  upon  several  violins,  both  before  and  aifter 
the  apphcation,  and  also  had  my  own  best  instru- 
ment operated  upon  by  Mr.  Herrine's  agent,  Bfr. 
Ohanot,  of  Manchester,  and  in  all  cases  I  have 
found  uat  the  tone  is  made  more  mellow  and  full, 
the  instrument  responds  with  much  greater  freedom 
in  even  the  highest  positions,  and  most  curiously 
the  fifths  across  the  strings  become  pure  and  true, 
even  when  the  strings  are  slightly  unequal  in  thick- 
ness. Of  course,  if  the  strings  are  very  bad  it  is 
not 'to  be  expected  that  any  alteration  of  the 
instrument  will  make  the  fifths  true ;  but  I  sup- 
pose that  every  plaver  knows  that  the  thin  ends  of 
all  the  strings  must  be  in  one  direction — i.e.,  either 
towaxds  the  bridge  or  nut.  There  is  not  the 
slightest  risk  in  having  Mr.  Herring's  patent 
applied  to  the  most  valuable  violin,  as  the  instru- 
ment is  not  in  any  way  tampered  with  or  opened — 
in  fact,  the  application  is  very  simple,  but  no  less 
valuable  on  that  account.  The  I^naon  agent  is 
Mr.  Gteorges  Chanot,  Wardour-street. 

Manehester.  W.  B. 

P.S. — As  the  invention  is  only  at  present  pro- 
TiBionaUy  protected.  "  Lancastrian ''  must  not 
expect  an^  details  of  the  improvement  to  be  pub- 
limed  unci  the  completion  of  the  patent. 


May  I  implore  gentlemen  to  make  new  instrti- 
ments,  and  not  tinker  at  old  ones  P  There  are  some 
highly  interesting  remarks  on  the  tone  of  violins  in 
Meyer*s  work  on  Sound,  which  show  the  physio- 
logical reason  why  no  modem  maker  can  ever 
succeed  in  constructing  a  new  instrument  having 
the  tone  of  old  ones.  Harris -Tothlll. 


[33167.]— Ixr  common  with  others,  I  would  offer 
my  thanks  to  Mr.  Pickering  for  his  papers  on  con- 
structLog  violins.  The  corraBpondenoe  since  has 
been  of  much  interest ;  but  I  am  sorzy  to  see  it 
drifting  into  how  to  make  a  new  violin  sound  like  an 
old  one.  Depend  on  it,  as  long  as  men  look  about 
for  w6od  out  fift^  years  ago,  and  expect,  in  1892, 
to  oonstruct  an  instrument  that,  in  their  lifetime, 
shall  resemble  in  tone  an  instrument  made  in  1702, 
BO  long  their  efforts  wUl  only  end  in  ultimate 
idlure.    It  is  what  Stradivarius  never  did. 

Three  years  since,  by  the  courtesy  of  the  Editor, 
I  offered  an  explanation  of  what  might  reasonably 
be  thouffht  to  be  the  object  of  the  makers  of  those 
dayS|  wnen  quantities  of  stringed  instruments  were 
reauired  for  church  work  (Yol.  XLYII.  p.  33). 

Stradivari's  object,  and  the  object  of  all  makers 
of  those  days  it  seems  reasonable  to  think,  was  to 
mi^e  instruments  which  should  give  a  great  volume 
of  sound,  so  that  the  priests  should  be  able  to  say, 
**  Better  buy  Stradivarius  instruments,  for  four  of 
his  give  as  much  sound  as  six  of  any  other  makers', 
and  we  shall  save  the  hire  of  two  musicians."  It  is 
wwthy  of  notice  that  old  original  Italian  instru- 
ments are  heavy,  and  scale  over  a  pound— i.e., 
when  untouched  by  improvers. 

There  is  a  point  I  have  not  observed  touched  on 
BO  ftf ,  which  I  believe  to  exist  in  all  old  Italians, 
and  that  is,  that  the-  measurement  from  the  upper 
bout  to  the  edge  of  the  finger-board  is  invariably  less 
on  the  E  stting  side  than  on  the  G  string  side. 

Begarding  the  point  advanced  by  Mr.  Pickering 
about  thinning  certain  portions  of  the  wood  with 
smdpaper  after  stringing  the  instrument,  for  many 
years  I  poawssed  a  Paolo  Qrandno,  guaranteed  by 
one  of  tne  best  London  dealers,  and  in  this  instru- 
moot  it  was  easy  to  aee  in  certain  lights,  on  the 
back,  tiie- marks  of  the  tool  used  in  shaping  it. 
Ev^ntlv  the  maker  did  not  devote  unnecessary 
time  in  fining  down  this  portion  of  his  handiwork.  I 
TUb,  I  think,  goes  against  Mr.  Pickering's  idea.       1 


[33168.]— Will  Mr.  Monk  explain  the  following  ? 
Take  a  bad- toned  violin  with  the  upper  bouts  of 
anjr  reasonaUe  size,  and  Bound,  say,  G  in  the  first 
position  on  the  E  strinff ;.  then  take  a  good- toned 
viola  with,  of  course,  larger  bouts  ana  air- mass, 
and  sound  the  same  note,  and  you  will  get  a  better 
tone.  Or  reverse  it ;  take  a  good  violin  and  a  bad 
viola,  when  the  former  will  give  the  best  tone. 
This  proves,  I  think,  that  good  makers  do  not  alter 
the  sizes  of  their  upper  bouts  for  the  sake  of  air- 
mass,  but  for  the  sake  of  leverage;  air-mass  has 
little  or  nothing  to  do  with  the  quality  or  power  of 
tone. 

I  may  inform  Mr.  Monk  that  a  hard,  firm  sound- 
post  weuld  be  the  best  for  a  sluggish  instrument  that 
does  not  speak  quickly  in  the  treble,  and  that  a 
more  elastic  post  womd  be  the  best  for  a  harsh, 
loud  treble.  The  same  may  be  said  about  the  lining. 
A  stiff  elastic  lining  of  wood  like  American  walnut 
would  brace  up  and  improve  an  instrument  made 
of  soft,  sloppy  wood,  and  vice  versA.  What  does 
Mr.  Monk  mean  by  saying  that  ''  pine  is  the  best 
conductor  of  sound  of  any  wood  known  ^*?  1  have 
found  that  many  of  the  harder  woods  were  very 
much  better  conductors  of  sound.  Copper  wires 
are  splendid  conductors  of  sound  when  used  in  a 
t^phone ;  but  metal  would  make  but  a  poor 
violm  breaist  or  linings. 

Dublin,  Feb.  6.  Ohas.  Forrest. 

[33169.1  —  FiBST  as  to  the  soundholes.  The 
shape  and  position  of  these  are  by  some  held  to  be 
purely  arbitrary,  but  I  submit  that  the  reverse  is 
the  case.  If  we  examine  the  belly  of  a  vioUn,  and 
draw  imaginary  Unes  from  the  upper  to  the  lower 
bouts,  ana  parallel  to  centre  line  of  belly,  we  shall 
find  ^lat  we  get  the  greatest  possible  number  of 
different  lengths  of  the  lengthways  grain  of  the 
wood,  from  uie  shortest  (between  the  outside  of  / 
holes  and  bend  of  C*8)  to  the  longest,  comprisiDg 
whole  length  of  belly. 

Now,  as  different  lengths  of  wood  fibre  must 
natnraUy  reinforce  certain  notes  in  preference  to 
others,  it  would  seem  that  these  holes  have  been  ca 
in  ttiis  fashion  so  as  to  get  the  different  lengths, 
and  yet  to  preserve  the  b<»uty  and  symmetry  of  the 
belly  as  a  whole. 

Now,  as  to  function  of  soundpost.  I  think  Mr. 
Monk  (33117,  p.  510)  iB  a  Uttle  adrift  in  his  conclu- 
sions. It  must  be  remembered  that  the  soundboard 
of  a  violin— i.e.,  the  bellv— vibrates  in  a  direction 
at  right  angles  to  its  surface,  and  to  produce  these 
vibrations  in  their  greatest  amplitude  we  must  apply 
the  impulse  (as  nearly^  as  possible)  in  the  same 
direction.  Now,  bowing  across  the  strings  in  the 
ordinary  manner  on  a  violin  without  a  soundpost 
would  be  about  equivalent  to  pounding  a  big  drum 
on  Uie  hoop  at  the  edge  of  the  sheepskin  in  a 
direction  parallel  to  surface  of  head  of  arum.  But 
place  soundpost  in  usual  position,  and  the  whole 
thing  is  altered  at  onoe.  Thus  the  post  stands 
under  one  foot  of  bridge,  and  renders  it  practically 
a  fixed  point  or  fulcrum,  while  the  other  foot  is 
free  to  move  up  and  down  with  vibrations  of  belly. 
Now  if  we  bow  across  a  string,  the  bridge  acts  as  a 
lever,  in  which  the  vibrations  of  the  string;  repre- 
sent the  power,  the  foot  under  the  first  atrmg  (and 
over  the  soundpost)  the  fulcrum,  and  the  belly  of  the 
violin  under  the  G  string  the  weight  to  be  moved, 
and  please  note  that  owmg  to  arch  of  beUy  it  is 
moved  in  a  direction  fairly  at  right  angles  to  its  sur- 
face. So  far  so  good ;  but  the  action  of  such  a  small 
surface  as  the  foot  of  the  bridge  on  so  thin  a  body 
as  the  belly  of  a  violin  would  be  too  local,  and  would 
probably  result  in  a  seriee  of  small  waves,  which 
would  mutually  interfere  with  each  other,  so  what 
do  we  find  ?  Why,  just  underneath  this  foot  is  a 
rib  or  strengthenmg  piece  (the  base  bar)  running 
the  whole  length  of  the  bdly  and  serving  to  convey 
the  impulse  of  the  foot  of  the  bridge  in  one  great 
vibration  from  one  end  of  the  soundboard  to  the 
other.  All  very  simple,  but  also  vwy  beautiful  in 
its  p«f  ect  adaptation  to  the  purpose  in  view. 

As  regards  decrease  in  depth  of  ribs  towards  the 
head,  I  think  with  Mr.  J.  Rae  (33093,  p.  488). 
Just  try  to  fancy  what  a  violin  would  look  like  in 
which  the  ribs  increased  in  depth  towards  the  head, 
or  that  had  its  neck  shipped  on  the  other  end. 
Those  old  masters  had  a  keen  eye  for  beauty,  and 
a  good  ear  for  tone.  Fiddle  maken,  caltivate  both, 
and  ye  shall  prosper.  KiJ. 


FB0JECTZLB3  AVD  THE  BOTATIOIT  03P 


[33170.]— In  reply  to  Mr.  H.  Wake,  letter  33138, 
I  must  confess  that  I  have  made  one  mistake,  but 
in  a  contrary  direction  to  that  iodicated  by  nim, 
and  that  instead  of  making  the  deviation  half  the 
amount  it  i«al]y  is,  I  have  in  fact  made  it  twice  too 
much.  It  is  evident  that  a  ball  shot  vertically 
upwards  will  fall  a  littie  to  the  we^t  of  the  point  of 
departure ;  but  if  a  ball  be  dropped  from  the  top  of 
a  high  tower,  it  will  fall  a  little  to  the  east  of  the 
point  vertically  beneath  the  point  of  departure. 
This  latter  fact  I  ignored  in  my  last  letter.  If  this 
should  meet  the  eye  of  ''  J.  R.  0.,"  I  should  like  to 
have  his  opinion  on  my*reasoning,  as  it  must  be 
confessed  that  the  subject  is  somewhat  puzzling, 
although  it  makes  a  Yerj  neat  problem  in  kine« 
matics. 

Now  to  treat  the  matter  analytically,  adoptinjg 
the  notation  of  my  last  letter,  when  the  ball  is 
fired  vertically,  I  have  already  explained  that  at 
any  height  x  on  ito  upward  fiight,  the  deviation, 

which  I  will  call  y,  is  --^,  t  being  time  iascoonds 

that  the  ball  takes  to  reach  jr  ;  ^  is  the  distance  in 
feet  v^iich  the  surface  of  the  earth  at  the  equator 
revolves  in  one  second,  and  B  the  radius  of  the 
earth  in  feet.  Now  I  will  calculate  by  the  diff. 
calculus  what  is  the  horizontal  velocity  of  the  ball 
when  it  gets  to  its  extreme  height  h  ;  the  textbooks 
give  us  &e  formula  x  ^  i  -  -  hff  i\  where  m  is  the 
velocity  of  thb  ball  when  it  is  fired  off,  and  is  the 
same  as  the  velocity  aciyilred  by  falling  from  h; 
u  will  be  found  «  y  277^  Substitute  the  value  for 
X  in  the  equation  for  y,  and  we  get — 

Now  the  hori2:>utal  velo::ity  at  any  time  t  will  be 
represented  by  ^^,  therefore  differentiate  the  last 

equation,  and  we  get — 


lit 
But  when  the  ball  reaches  h,  t 


J 


2A 
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Sub- 


stitute this  value  of  t  in  the  last  equation,  and  we 
get  V  s  ^-^.    The  upward  fiight,  therefore,  gives 

US  a  deviation  of  ii-^  at  A,  and  a  horizontal  ve< 


K 


cJ 


locity  at  that  point  of  -r-. 

Xv 


If  the  ball  were  not 


moving hori2:»ntally  at  a,  and  allowed  to  fall,  it 
would,  as  I  said  above,  fall  at  a  point  '--^   OAstfit 

the  foot  of  the  vertical  from  A— that  is,  it  wouM  fall 
on  the  point  from  which  it  was  fired :  but  nxs  it  is 

moving  westwards  with  a  velocity  -—— ,  it  wiU  fall 


at  a  point 


ej_  h 


west  of  tbe  point  from  which  it 


was  fired ;  or,  sabstitating  the  vflJue  of  /  in  terms  of 
A,  the  deviation  will  be 


Bath. 


-'■Jh'- 


K.I>C«B. 


VACCINATION. 


[33171.]— Thi3  is  not  an  "  anti- vaccination " 
letter,  and  I  hope  that  if  you  find  raom  for  it  our 
energetic  friends,  the  anti'- vaccinators,  will  not  take 
the  opportunity  of  opening  the  question  of  repeal  of 
the  law,  since  we  all  know  that  you  h:ive  no  room 
for  that  subject.  .  , .  ^ 

A  lengthy  and  careful  study  of  the  past  history 
and  present  position  of  vaccination  has  led  me  to 
desire  strongly  that  we  could  examine  the  question 
on  modem  scientific  grounds,  leaving  statistics  and 
the  original  claims  of  Jenner,  neither  of  whidh  are 
really  of  use,  since  Jenner  founded  his  claims  on 
the  splits  of  experiments  which  .to-day  would  be 
utterly  insufficient  for  the  profession,  and  the 
vaccination  of  to-day  is  not  the  system  proposed  by 
Jenner,  whilst  statistics  seem  so  plastic  that  say* 
thing  may  be  proved  by  them. 

Amidst  all  the  wild  and  erratic  opinions  whioh  the 
new  science  of  bacteriology  has  started,  there  are 
one  or  two  results  which  seem  worthy  of  the 
position  of  "  law  facts,"  and  which  have  a  practical 
bearing  upon  this  great  question  of  preventive 
inoculation.  A  dose  relation  between  the  presence 
of  bacilli  in  the  blood  and  zymotic  disease  has  been 
fairly  well  proved,  and  though  we  cannot  say  that 
the  bacilli  are  the  actual  cause  of  the  disease,  yet 
we  know  that  they  are  the  vehicles  of  the  poison, 
for  an  animal  may  be  infected  with  the  disease  by 
injeoting  bacilli  into  its  blood. 

jFar  more  important  is  the  fact  that  the  process  o 
recovery  from  diseases  of  this  type  is  also  closely 
connected  with  certain  changes  and  activities  of  the 
bacfili,  for,  durisg  the  struggle  between  the 
organism  and  the  disease  prt:}oe8a,  a  toxic  principle 
is  formed  by  the  bacilli,  the  full  elaboration  of  which 
ii  coincident  with  the  death  of  the  bacilli  i^ch  had 
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produced  it,  and  with  the  reooyery  of  the  patient 
from  the  diiorder.  The  eymptonui  evidenced  daring 
this  battle  are  the  indtcaaona  aa  to  what  movement 
an  going  on  in  the  organiam  in  its  struggle  towards 
xeooYery,  and  as  they  are  produced  by  uie  action  of 
thii  poiaon  formed  by  the  baoJUi,  probably  other 
poiioni  which  piodace  the  same  symptoms  will  act 
m  the  lame  way  in  the  body  ;  that  is,  they  will,  like 
the  toxic  prindpleB  of  the  bacilli,  lead  to  the  death 
of  these  gormi  and  the  recoyery  of  the  patient. 
(Thia  is,  aa  ia  well  known,  the  baaia  of  **  bom(»o- 
pathy.") 

If  the  toxic  aabatance,  which  ia  the  aoicidal  pro- 
duct of  the  badlli,  can  be  iaolated  [from  the  bacilli 
themaelTea,  it  ia  found  to  be  curative  and  protective 
againat  the  particular  diMaae  which  gave  it  origin. 
But  it  ia  exceedingly  difficult  to  thua  isolate  these 
vciaona,  and  many  are  the  disaatroua  reaulta  of  the 
failure  (vide  Paateur  and  Koch).  Badlli  of  the 
diaeaae,  or  of  some  modification  of  it,  have  been 
injected  along  with  the  poiaon,  and  the  patient  haa 
been  killed  thereby,  whilat  fresh  f od  of  the  diaeaae 
have  been  atarted  (the  increase  of  mortality  from 
hydrophobia  in  France  ainoe  Pasteur'a  labours  may 
be  connected  with  these  facta).  But  when.it  haa  been 
iaolated.  this  poiaon  ia  found  to  resemble  the 
▼eatable  alkaloids  in  ita  nature,  and  the  queation 
anaea :  May  there  not  be,  in  the  vegetable  kmgdom, 
aubatancea  which  are  analogoua  to  these  curative 
and  protective  poiaona  which  might  be  safely  uaed 
in  their  place  ? 

Moat  oertaioly  there  are  substances  in  nature 
which  produce  all  the  symptoms  of  various  dis- 
orders when  taken  into  the  body,  and  some  of  them 
are  known  to  imitate  the  action  of  the  zymotic 
bacflli,  even  to  the  production  of  a  raah.  Thua 
belladonna  produces  me  symptoms  of  acarlet  fever, 
and  antimony  those  of  small-pox,  raah  and  all. 
Feraonallv,  I  am  aatiafied  that  belladonna  prevents 
and  rapialy  curea,  or  even  aborts,  scarlet  fever, 
whilat  I  can  see  no  difference  between  the  appear- 
ance of  the  veaidea  produced  by  '*  vaccination  " 
with  tartariaed  antimony,  and  thoae  of  vacdne 
lymph,  and  all  cases  of  small-pox  which  I  have 
treated  with  antimony  have  made  remarkably 
rapid  recoveries. 

In  view  of  the  great  difficulty  experienced  in 
iaolating  the  preventive  poisons  of  the  bacilli,  even 
with  our  refined  and  laborious  appliances  in 
exitenaively  fitted  phyaioloffical  laboratories,  and 
seeing  how  often  disease  has  been  conferred  instead 
of  cnrisd  or  prevented  by  inoculation  of  auch  pre- 
parations as  can  thus  be  obtained,  I  would  remark 
that  our  present  methods  of  procuring  and  using 
what  is  called  "vaccine  lymph"  aro  vety  crude, 
umoicnti/ie,  and  dangerous.  I  am  of  opinion  ttiat 
the  badlli  of  diaeaae  are  aometimea  implanted  with 
vacdne  lymph,  both  the  bovine  and  the  humaniaed. 
We  are  not  uaing  the  toxine,  which  bacteriology 
would  indicate  as  proventive  or  curative  of  amaU- 
pox ;  or,  if  our  vacdne  lymph  doea  contain  an 
analogue  to  auch  a  poiaon,  we  do  not  take  the 
necessary  precautiona  to  isolate  the  inorganic  sub- 
atanoe  which  our  experiments  have  indicated. 

Further,  laboratory  experiments  have  taught  us 
that  by  inoculation  with  animal  fluids,  not  only 
immunity  may  at  times  be  oonferred,  but  that 
receptivity  in  other  diroctions  may  also  be  pro- 
duced ;  that  is  to  say,  that  some  of  the  spedal 
characteristics  of  the  blood  of  one  animal  may  be 
oonferred  upon  another  by  artificial  inoculation. 

All  these  aro  serious  facts,  and  have  their  bearing 
upon  vaccination.  We  should  not  allow  so  crude  a 
proceeding  as  is  our  present  method  of  vaccination 
to^  be  pursued  with  any  new  artifidal  inoculation 
with  an  animal  fiuid,  and  it  may  be  that  we  are  on 
the  wrong  track  in  uaing  an  animal  fluid  at  all,  for 
the  vegetable  alkaloids  may  perhapa  be  identical  in 
th^  value,  or  thero  may  be  aimilar  analogues  in 
the  mineral  kingdom.  Meanwhile,  in  my  medical 
practice,  I  am  unajale  to  put  anv  of  these  facts  to 
trial,  since  a  law  exists  compelling  me  to  use  a 
certain  animal  fluid  for  vaccination..  In  spite  of 
the  fact  that  I  have  not  confidence  m  its  utility  or 
ita  aafety,  and  in  aplte  of  the  varying  reaulta  of  its 
use,  our  vacdne  lymph  ia  not  a  fixed  and  a|»ble 
aubatance.  During  the  artificial  production  ofthia 
fluid  by  inoculation  from  one  animal  to  another 
through  a  long  aeriea,  it  haa  become  modified,  and 
ia  not  the  aame  thing  aa  it  waa  at  first.  Frosh 
and  apontaneoua  outbreaka  of  cowpox  do  not 
occur  now,  aa  dairiea  aro  deaner  than  in 
Jenner'a  time.  We  have  dropped  Jenner*a  original 
method,  on  which  he  inaiated,  the  inoculation  of 
calvea  from  the  matter  from  the  '^grease" 
of  horaea'  heela,  since  so  duugerous  and  filthy 
a  proceeding  is  inadmissible.  We  aro  trying 
to  use  pure  cslf  Ij^mph,  the  discovery,  not  of 
Jenner,  out  of  the  dairymaids,  and  of  old  benjamin 
Jesty,  the  farmer,  beforo  Jenner's  time ;  but  it  was 
thia  calf  lymph  which  Jenner  condemned  as  useless, 
and  we  hiive  ao  modified  it  by  long  dilution  through 
animal  bodies  that  it  is  not  even  uie  same  as  it  was 
when  he  so  diacarded  it.  It  ia  proving  a  variable  and 
often  daageroua  aubatance;  and  it  ia  not  wLut 
modem  adenoe  would  indicate  aa  protective  againat 
amall-pox.  If  any  auch  aubatance  exiata,  it  u  the 
toxic  prindple  produced  in  the  blood  by  the  amall- 
pox  badllua,  iaolated  from  contamination  of  the 


bacilli  themaelvea ;  or  it  ia  the  analogue  of  thia,  in 
the  vegetable  and  mineral  kingdom. 

I  am  indined,  beforo  I  vaodnate  any  moro 
babiea,  to  demand  that  aome  auch  aubatance  aa  thia 
ahall  be  provided  for  my  uae  by  the  Qovemment. 
with  guaranteea  of  ita  purity ;  otiierwiae,  to  demand 
that  r  be  permitted  to  uae  antimony,  which  produces 
the  aame  reaulta  on  the  bodjr  aa  vaccine  lymph, 
without  ita  daxigers;  and  it  is  quite  as  probably 
protective  as  is  our  very  unstable  fluid,  which  is 
known  as  "  vaccine  Ivmph.*' 

Upper  Clapton,  Feb.  6th.         Qerard  Smith. 

AN  BASII.7  OONSTBUOTBD   aBAVITT 
SSOAPBXBNT. 

[33172.]— I  vxvwBR  sketdi  of  a  gravity  escape- 
ment, wludi,  I  think,  presents  some  advantages  in 


simplicity  of  construction  aa  compared  with  the 
ordmar^  type  of  such  escapementa,  and  a  very  brief 
description  wiU  suffice  to  explain  its  f  eaturea.  The 
arms  may  be  cast  in  gunmetal  or  malleable  iron, 
the  light  wiro  tails  Ira  afterwards  riveted  on  aa 
shown.  The  lifting  pieces  are  aecured  by  aet  screws 
in  the  flattened  bosaes  B  B,  and  consist  of  round 
steel  wiros,  flattened  and  properly  shaped  and 
hardened  at  their  acting  ends.  This  arrangement 
gives  great  facility,  in  adjuating  the  lift.  The  stops 
may  Ira  screwed  on  to  the  projecting  portions  of  the 
arms  as  shown.  The  eacape  wheela  aro  made  by 
scrawing  (and  afterwards  soldering,  if  thought 
necessary)  light  wires  into  the  central  discs  or  bosses, 
the  ends  of  the  wires  bdng  flattened  and  properly 
shaped  and  hardened.  This  construction  probably 
secures  the  lightest  wheel  possible. 
15,  Foulden-road,  N.  W.  A.  Qranger. 

PBBVENXION  OF  FLBXUBB  IN 
SPEOUIiA. 

[33173.]—"  ZTttF,"  in  letter  33137.  p.  531,  asks 
if  it  is  possible  to  attach  a  mirror  to  an  iron  plate. 
Sir  Henrr  Bessemer  gave,  in  these  columns,  a 
method  of  doing  this  severalyears  ago,  but  whether 
it  has  been  tried  by  anyone  i  cannot  say.  It  was  a 
spiral  ^[Toove  turned  on  the  face  of  a  flat  iron  plate 
made  ngid  by  stiffening,  sudi  aa  '*  Ztirf  "  auggesta ; 
the  apeculum  ground  a  dose  flt  to  plate,  and  held 
theroto  by  means  of  atmospheric  prossuro ;  a  central 
hole  at  end  of  s|Mral  groove  drilled  through  plate, 
and  an  exhausted  state  of  the  air  maintained 
thereby,  ao  holding  the  mirror  on  ita  face. 

I  have  alao  given  a  method  of  supporting,  which 
your  ooxrospondent  may  flnd  worth  while  referring 
to,  in  Vol.  LII.,  No.  1350.  p.  509,  of  this  paper.  A 
full  description  is  given,  snowing  how  a  mirror  can 
be  supported  in  all  required  podtiona,  without  any 


conceivable  distortion ;  at  the  aame  time  iha  ahaa. 
aphere  having  free  aooeea  to  back  of  mimr  as  mil 
aa  front,  ao  adjuating  itaelf  to  any  varying  stOsol 
temperature — a  considerable  item  in  diatoitiaiL 

Aa  a  supplement  to  what  I  have  previonaly  Mid 
concerning  thia  method,  I  would  juat  aay  hare  that 
the  apeculum  can  be  ground  and  figured  on  tl^ 
aame  obeerving  support,  providing  the  end  woghte 
there  mentioned  aro  immersed  in  pitch,  and  lat  so 
aa  to  be  unyielding  to  the  foroes  required  in  &i 
manipulation  of  grinding  and  figuring. 

61,  Walton-road,  Liverpool.      Qeo.  Whittle. 


[33174.]— On  page  532  of  jfour  laat  issoe,  t  c(k> 
respondent  asks  how  flexure  is  to  be  prevented  is 
large  mirrors.  I  question  does  flexun  ever  tiki 
place  to  the  alteration  of  figure  in  a  minor?  I 
have  never  found  it,  and  I  have  had  vezj  tfaia 
mirrors. 

When  the  makers  test  their  mirrors,  while  on  tbe 
tool,  the  mirror  is  placed  vertically,  when  fienn 
would  be  most  effective.  Also,  when  Mr.  WawQ 
tested  the  lot  of  mirrors  at  my  house,  as  stated  in  a 
former  volume,  he  plaoed  tnem  all  nearly  ia  a 
vertical  podtion,  ana  flexure  waa  not  thought  of. 
Mr.  Linaoott  alao  teated  aeveral  mirrora  at  my  ham 
two  yeara  ago,  and  all  wero  aimilarly  placed.  Vo 
flexure  waa  thought  of. 

Now,  when  a  mirror  ia  in  uae  in  the  tdeaoope,  il 
ia  moetly  lying  on  ita  back,  and  thero  can  tiien  bs 
but  little  tendency  to  flexure.  I  doubt  ita  inflaenoi 
in  the  performance  of  a  tdeaoope. 

Philip  YaXlanoe. 


THB  HTJMBBBSTONB  BOAP  AOOIDXVT. 
TO  "HUK  BOB." 

[33175.]— In  thia  caae  (letter  33154,  p.  6M),  a 
waggon  bdng  ahunted  upon  a  aide-line  waa  thrown 
acroea  juat  in  front  of  the  expreaa  train  which  left 
St.  Pancraa  at  4  p.m.    Under  aucb  "t- 
no poaaible appliancea  could  avert  at.-    * 
the  only  wonder  ia  that  the  reaulta  ^  '    -^ 
more  aerioua.  Olement  B.  Strel>  - 

40,  Saxe-Coburg-atreet,  Leicester,  F> 


I«ATHB    BCATTBBS:   OONB   FITnVQS 
FOB    OBKTBBS. 

[33176.]— I  TEUBT  "A.  H.  S."  will  pardon  nf 
attempting  to  anawer  hia  queziaa;  and  that  mj 
doing  ao  may  be  of  aaaiatanoe  to  him.  Tbe  italto 
he  complaina  of  in  the  lathea  might  not  haw 
occurred  had  he  carefully  apecified  that  thatiov 
aocketa  wero  to  be  of  such  or  auch  a  taper,  wsu- 
made and  true.  I  have  lately  bought  a  IaSMiB 
which  I  took  for  granted  that  certain  things  wom^ 
of  course,  be  aa  uaual,  and  took  the  maker's  word 
that  certain  othera  would  be.  Several  aerioua  ma 
have  been  committed  whero  thero  waa  notUaa 
specified ;  but  the  truth  of  apindle  hole  ia  A  l-o 
iva8  apecified.  «  i^  i^ 

(1)  The  beat  poaaible  angle  for  taper  BOcikjfa.» 
lathe  centres  is  hardly  a  possible  thing  at  aU.  a 
large  lathea  the  tapera  ahould  not  be  so  long  as  m 
Morae,  because  the  great  end-preasuro  tte  cantoa 
are  aubject  to,  eapedally  with  the  atupidly  obttwi 
anglea  of  aome  centrea  of  large  lathes,  would  oaoM 
troublesome  jamming-in  of  the  centres.  ^  JJ 
lathes  that  do  not  carry  worlr,  or  such  tools  aa  "  «» 
milla,"  by  the  taper  aocket,  the  aocketa  ma^  w  • 
quicker  taper  than  Morae.  . 

In  amall  hithea,  and  thoae  that  carry  much  wore, 
&c.,  by  the  taper  aocket,  aocket  might  be  a  slowar 
taper,  to  obviate  so  hard  driving  home  as  uw 
Morae  requirea  when  carrying  heavy  work,  la  a 
lathe  under  3Jin.  I  would  prefer  Jin.  to  the  m 
instead  of  iin.  (Morse).  But,  m"F-Ai^-  "^ 
we  have  the  Morae,  and  it  ia  well  to  uae  it  aa  tir  » 
poaaible  for  lathes  from  3|in.  to  6in.  centrea. 

(2)  Perhapa  the  beat  way  of  producing  a  uniforB 
or  any  deaired  taper  in  a  aocket  would  oemt 
apecial  form  of  "  univeraal  grinder,"  which  wou« 
have  dupUoate  buahea  of  all  the  aizea  of  I«m"  "J 
mafmfacturer  makea,  in  which  bushes  he  would  w 
the  apindlea  while  grinding  out  the  aocket.  lu 
would  thereby  inaure  that  tiie  grinding  ia,  dona  « 
centro  height  in  all  caaea,  and  &e  fine  A^jastEoaBi 
of  awinging  bed  would  inauro  exact  placing  oi  aa 
line  of  traverse.  Of  courap.  the  same  machine  ««» 
grind  the  external  fittings  at  same  setting  if  deflmo; 

Poaaibly,  however,  that  ia  not  what "  A-  H.  o- 
desires.  If  he  is  about  to  make  a  Uthe  'Pi^^JS 
will  succeed  very  weU  by  first  finishing  "^^ 
for  centres,  then  fitting  spindle  on  a  V^^-^j*^  1^ 
carry  in,  say,  a  bell  chuck,  a  perfect  JV » "J 
socket,  and  true.  Then  make  a  new  c*"*'*"'^ 
end,  and  finish  both  bearings  while  so  ro»|^K?; 
If  he  has  an  untrue  spindle  hole  to  ^^'^'^J 
bore  as  near  as  possible  to  aiae,  then  iy»°>i.J'  ^T 
with  an  emeiy  attachment  cazried  on  ^^•r!?!* 
but  it  wiU  be  very  difficult  to  hit  any  de^"^ 

3.  Taper  reamers  are  made  by  aU  the  *5IS^ 
twist-dnll  makera,  and  aro  aoldby  theltfgfldsa^ 
Don't  have  any  without  a  good  mwwr » n^ 
Theae  aro  the  aame  taper  aa  the  abMU. «  ^ 
they  are  intended  to  ream  for;  but  thefflW»o^ 
alightiy  in  their  tapers.  They  wiU,  if  one  taWi  <•" 
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to  luT«  ti  little  II  pouihla  to  lujn,  male 

tnM  aDOOfth  for  nsulf  BTBry  purpoie,  but  ouly  bj 

(buco  pwtsctlj  true.  Brltlah  Butl<)o«. 

[33177.1—1  WAS  troubled  with  m  apiadls  bored 
ont  of  troth.     I  made  » taper  rimer,  and  could 

nt  the  centre  to  mn  true.    I  forged  >  tool  to  t 

fiifl   hole  ODt   inijda,  aettiiig  glide-reit  to  deiired 

■'-  ' Ted  m.tten-  '  -  ■' 

"  botberod 

,      -  then  fitted  ■  br»M  ■ 

into  a  driUing  ipindle,  cut  a  imall  oone  ol  lead 
<^  bra4a,  let  ppindle  in  ilide-reit  to  dedred  atig 
pnt  OD  emery  aod  oil,  eooiituitly  renewed ,  ran  t_  _ 
■pindle  in  and  out  many  timei  while  going  at  a  high 
^Mad,  aod  got  an  eiqnuitely  true  job.  I  forRat 
what  the  taper  wa»;  but  it  worked  well.  Will 
"  P.A.M,"  teU  ui  what  ii  the  exact  proportion  ol 
the  "Horwtapat"?  Alao,  does  he  meantbatol 
the  ddU  ibanka,  or  that  of  the  apiudleg  to  carry 
MU-eentring  chucks?— are  they  the  oime  ? 

T.  P.  a.  T. 
HE&Tnra-sirsFACB  of  shall 

VBBTIOAL    BOILBBS. 

133178.1—1  SSB  "  F.  A.  M,"  uka  (page  439)  my 

"""'""  "' •■"  modiflmlioo  of  the  rule  I 


waa  confined  to  an  attempt  'to  express  clearly  the 
BDetliod  dewsibed  somewhat  obaciuely  by  another 
eoneapond  eut — ' '  Sunlight. ' ' 

It  is  intereatfng  to  hear  that  the  rate  flta  the  caaaa 
t««t«d  by  "  F.  A.  H."  n  well,  and  it  appears  to  me 
that  hie  aammptioD  as  to  tbe  equality  of  rUue  of 
■mall  boilui  m  unit  ot  heating-iurfaca  is  likely  to 
be  near  the  nuth.  He  is  "'"""fc-",  however,  in 
■anog  it  will  require  three  timse  ai  mncb  steam  at 
™b.  to  fill  a  given  cylinder  ai  it  wHI  if  preature  is 
20lb.  This  would  be  very  true  if  pressure  were 
■abaobitc  ;  but  it  the  atmospheric  pranurs  is  takeo 
»t  ISlb.,  the  real  ratio  is  (^°-^]f  ")  2  M,  or 
About  twice  instead  at  three  times.  Reducing  the 
rale  I  giTe  to  cubic  inohea  ot  cylinder  during 
admiaun,  it  becomes  -^'  -  19  Isq  in,  ot  beating 
■urfaee  per  cubic  inch  ot  steam  admitted  before 
r  cubic  inch  ot  ciliader  (pre- 


To  get  hia  lOlo.  per  cu 
■onuHy  maaaured  by  t 
■tzoke),  ha  most  cut  off  at 


oant.  after  piston  has  reached  the  end  of  the  itroke  I 
TUa  is  ratAtr  late,  even  tor  a  model ;  and  if  the 
ent-olf  ia  taken  at  three-tourtha  ot  the  stroke, 
"  P.  A.  M.'a"  rule  becomea  -^—  x  (  -  14-326, 
ot  heatiqg  surface  for  each  cubic 


or,  aay,  ISsq.ia. 

inch  of  cylinder    

aun  are  at  aboaC  tht 


o  breathe  through  the  nose,  tt 
□e  duit  and  garmt  in  the  atir 
«  the  lungs.    To  rigidly  avoid 

kU  the  fungi  and  other  matters  contained  in  them, 
Ruaat  pork  and  other  rich  food  onght  la  be  avoided. 
The  next  mitter  to  ooDKider  ii  the  circulation  ol 
the  blood  over  the  whole  body,  thereby  to^veit 
new  life  and  strength,  and  to  colleot  all  the  died-oH 
puiidea.  A  healthy  child  movea  very  quickly  in 
■II  its  action!,  because  all  its  organ*  and  acting 
paiia  are  iu  their  fnll  strength  and  health,  whereby 


whole  body 

__.    e  arrives  t 

r  stand  for  long  period! 


"F.  A,  I 


•lutioDS  and  201b,  steam  as  the  average 
ratio,  and,  though  I  am  not  able  to  say  ft  they  are 
or  not,  I  see  no  reawn  to  doubt  it 

To  aum  up,  I  understand  ha _ 

preanon  that  hia  rule  givea  the  same  results  aa  the 
n>«  I  published.     It  will,  however,  always 
from  a  third  to  a  half  more  heating  surface. 
iasgood  fault— it  fault  it  ia— but  is  it  neces! 
as  be  has  found  the  original  rule  sgreea  go  well 
uiatlDg  practiae  ? 

If  "F,  A.  M."  would  publiah  the  result  o(  his 
examination  of  dengns  for  boilers  in  the  form  ot  a 
table,  giving  volume  and  page  where  the*  are 
daxaibed.  size,  and  revolutions  of  engine  (and 
"cut-ofi"  it  possible),  steam -pressure,  typo  of 
boUer,  and  the  heating  surface  which  he  has  cilcu- 
latad  from  the  published  dimeasions,  it  would  be 
»»ry  inteiestiDg  and  far  more  useful  than  any  ru" 
Qlatton. 


DBAFVaaS  AND  OTHBB  AILHENTS, 

[33179,]— Mt  lettOT  (76141)  ot  Jan.  8th  on  the 
above  subject,  which  you  kindly  inserted  in  your 
valuable  paper,  brought  me  a  gnat  many  auiioos 
mqmriea ;  but  it  is  hardly  postible  to  explain  in  a 
IstMi  the  many  rvitems  and  taws  ot  nature  which 
have  to  be  ounsi'J-radj  and  therefore  I  ask  you  to 
■■iat  the  many  s^lfenog  by  inserting  in  your  wide- 
wnad  paper  the  whale  explanation  and  the  results 
Dtataineil  thereby,  Shootd  only  a  few  read  and  act 
n  the  adnee  given,  I  am  aoie  that  tew  will  bo  very 
thankful  to  you  tor  inserting  this  letter. 

To  reeover  from  any  aOments  or  mfferingx  of  tha 
body,  it  ia  ot  tha  highait  importance  to  have 
gat  the  blood  in  as  pc '■ ■- 


e 

fag  . , ^ 

To  bring  the  body  to  this  oondition  parsons  oui 
t>  he  very  oantiona  •■  to  what  tbey  eat  or  drink 
mastieate  their  food  thoroughly,  so  that  it 
pop^r  mixed  with  the  nliva  in  the  month,  and 
uunby  give  the  (tomach  aa  litUa  work 
as  much  ft-eah  air  aa  poMible. 


its  blood  fl( 

manhood  he  tiaa  „ „  ._ „^ 

and  hia  brain,  in  consequence  of  his  thinking,  re 
quiiea  more  tAood.  Thus  the  body  b^ios  to  gat 
neglected,  aod  as  years  roll  on  tbis  neglect  is 
increased,  especially  when  nn wholesome  air  ia 
inhaled  or  the  necessaty  exercise  in  fresh  air  ia  not 
taken.  Then  thebloodbeoomee  gradually  sluggish, 
and  does  not  reach  the  outside  of  tha  t»dy,  bat 
remains  too  much  in  tha  interior.  Thus  it  causes 
too  much  beat,  which  upseta  the  nervous  system. 
This  tells  very  innch  on  old  people— in  fact,  so 
much  so  that  tha  organs  b^in  to  lose  their  acuta- 
uass,  and  tboae  that  cannot  fulfil  their  functions  die 
oB.  It  ie,  therefore,  ot  the  highest  impottance  when 
the  natural  laws,  owing  either  to  negleot  or  old  age, 
begin  to  fail  in  their  activity  to  produen  proper 
-^-dilation  of  the  blood,  that  attiflcial  meani  most 
adopted.  This  can  easily  be  acoompUshed  by 
friction  or  strong  rubbing  of  tha  skin  of  the  whole 
body  by  the  bands  and  hard  towels  or  brushes. 
The  regult  of  friction — the  moat  important  of  all 
lusee  electricity,  which  is  the  essence  of  our 
s.     When  a  person  is  rubbing  any  part  of  his  or 

body  vary  strongly,  that  part  gets  quite  red  and 

hot,  the  cause  beiuK  that  fredi  blood  is  oantinoally 
to  that  part.  And  if  this  part  has  any 
or  ailmenta,  it  is  certain  that  tha  new  blood 
there  will  absorb  any  decayed  nutter  pre- 
,  nd  in  oourae  ot  time  renew  that  part,  and  by 
degrees  form  totally  new  tisaaes,  thereby  removing 
>uin  caused  by  such  defects.  For  lostanoe,  a 
ne  has  the  toothache,  we  know  it  is  not  the 

1,  but  the  nerves  in  the  guma.     Wall,  let  that 

person  rub  the  outside  of  the  jaw  or  chin  with 
their  flat  hand  until  it  is  quita  hot,  ud  repeat 
the  prooeet.  It  is  certain  that  the  new  uood 
drawn  to  the  nerve  will  soothe  it,  and  thereby 
lessen  the  pain,  and  often  remove  the  pain  alto- 
~  ^ber.  The  friction  of  the  skin  of  the  whole 
ly  renews  the  same,  and  prodncea  tenacity, 
o,  in  conise  of  time  rpnovas  the  wrinkles  in 
n,  and  at  the  same  time  the  outside  scalea 
removed  and  the  pores  opened  which  let  out 
inisoued  vapours  accumulated  by  the  died-off 
larticles,  and  so  ease  the  lungs,  which  are  liable  to 
lestruction  if  the  pores  remain  closed,  besides  keep- 
ng  the  body  in  better  health.  Also,  by  this 
irictioning  of  the  body  we  inhale  mora  freah  air, 
which  naturally  keeps  the  blood  purer.  I  will  now 
explain  what  frichoa  has  done  for  me.  It  has 
cured  rheumatism.  Ttiie  was  brought  about  in  the 
following  way.  Abont  30  years  ago  my  right 
shoulder  was  for  three  years  almost  immovabla  ;  it 
was  impossible  tor  me  without  pain  to  bring  my 
hand  to  my  mouth.  Well,  attending  Prof.  Hux- 
ley's lectures  to  working  men,  I  heard  him  -'-"- 
that  when  a  limb  was  to  be  moved  a  duct 
opened  oontaining  strong  acid  which  draws  the 
sinewB  together  and  so  form  the  ball  of  the  muscle. 
Now,  I  had  learned  that  when  nature  had  used  ■ 
material,  encli  matter  most  be  got  rid  ot  through 
the  porea,  or  be  absorbed  by  the  blood.  If  not,  the 
limb  will  become  stiff  and  useless,  so  I  brushed  the 
skiu  of  the  shoulder  very  strongly,  until  I  had 
newed  almost  the  entire  skin,  and  thus  the  acid 
was  got  rid  of.  Secoudly,  ithu  driven  away  many 
colds,  and  what  is  ot  more  importance,  paitliilly 
renewed  my  brain^  u  my  memory  is  now  cousider- 

ably  better  than  it  formerly  was.    But ' — 

years  ago,  Ihsd  a "  '  '"""  ' 

and  the  lii 


What  is  still  more  remarkable  is  that  for  thirty 
years  T  was  quite  bald,  and  now,  in  my  old  age,  F 
get  a  new  crop  of  hair  again.  Of  this,  to  the  Mat 
of  my  belief,  there  is  no  precedent  by  the  tacnltj. 
One  more  proof  I  should  like  to  give  that  my 
staCamecit- i.e.,  that  rubbing  of  the  skin  produces 
circulation  of  the  blood  and  form*  new  life— is  tms. 
I  had  been  accustomed  to  rub  my  arms,  from  the 
wrists  to  the  elbows,  and  afterwards  from  the 
shoulders  to  the  npper  arm,  every  morning 
regularly.  After  contmuiog  this  for  about  a  year 
I  found  that  my  finger-nails  got  quita  brittle.  My 
reason  soon  told  me  that  in  rubbing  aiy  arms  I  tiad 
omitted  to  rub  the  outside  of  my  hands.  WelL 
after  rubbing  them  for  a  few  weeks,  new  life  itna 
tenacity  ret^ned  to  the  nails,  and  they  soon  be- 
came as.  strong  aa  when  I  was  a  young  man.  In 
concluding  this  matter,  I  add  that  about  a  fortnight 
ago  I  and  everyone  in  my  house  had  the  influenza, 
consisting  of  a  slight  haadaehe,  aching  ot  the  liaba, 
bones,  &c,,  but  pnncipaUy  an  awful  running  at  the 
nose — so  much  so  that  I  was  obliged  to  hold  my 
handkerchief  to  it  ai  I  went  to  businesB.  In  oanse- 
quence  ot  this  attack  I  f  rictioned  myself  with  extra 
lorce,  so  that  in  about  eight  or  ten  days  I  was  so 
far  recovered  that  I  thought  it  had  completely  left 
me.  But,  unfortunstely,  a  strong  fever  aet  in,  and 
I  guessed  the  result :  my  throat  got  sore,  uid  I 
expected  the  chest  would  soon  be  in  a  like  condition. 
However,  I  frictioned  myself  stronger  than  ever, 
having  someone  tor  my  back,  and  when  I  was  In  a 
great  beat  went  qmckly  to  bed.  By  the  neit 
miruiog  the  fever  had  entirely  left  me,  and 
remembering  the  old  proverb  "  feed  the  oold  and 
starve  the  fever,"  I  avoided  all  solid  food  tor  36 
hours,  which  gave  a  good  result.  Having  now 
drawn  the  inflammation  from  the  interior  to  the 
exterior,  tha  bronchitis  and  cooseation  ot  the  Inngt 
was  stopped,  there  being  very  Uttle  phli^m  left  on 
the  cheat.  Still  I  kept  mdoora  tor  five  or  alx  days, 
""it  did  not  have  any  pain. 
In  conclusion,  I  must  mention  that  the  rubbing 
'.  the  stomach  and  back  acts  towards  the  liver  the 
same  way  aa  a  ride  on  horseback  would.  Thus  the 
liver  is  shaken  and  noovars,  and  in  the  ooune  ot  time 
might  perform  its  tonctioiu  regularly  ■ff&ln.  TbiS 
is  of  the  highest  importance  tor  the  digsatlon  ot 
food.  Old  people  in  particular  are  often  attectad 
*~  ' — "-'ar  action  of  the  liver,  thus  produdng  in 
Tegularitlea  of  tiie  bowels.    Perhaps  it 


isd  a  very  severe  cold ;  both  the  spleen 
were  out  of  radar,  and  I  could  hardly 
Id  to  thia  oongeation  of  the  lungs  (in 
canseqnenoe  of  which  I  h»d  to  sit  up  in  bed,  or  tha 
phlegm  would  have  choked  me),  and  a  slight  attack 
it  luiinahitis.  I  cured  mysalt  of  alt  this  by  triotjon 
if  the  affected  parte— faoe,  neck,  cheat,  and  throat, 
□  a  warm  room — in  the  apace  of  three  weeks,  with- 
ut  ttaeaid  ot  a  doctor,  and  at  the  end  ol  totir  weeks 
I  could  go  out.for.a'sliort  time  without  any  danger ; 
the  object  of  my  hiction  being  to  draw  the  inflam- 
mation from  tha  intarior  to  the  exterior  (outside), 
may  also  mention  that  my  ears  naturally  got  aome 
riation,  and  I  soon  noticed  that  there  was  now  and 
ben  a  riuR  in  the  left  or  better  ear,  and  from  that 
ime  I  paid  more  attention  to  my  right  or  deaf  ear 
.which  tor  about  twelve  yean  was  entirely  uselesa 
to  me),  and  after  about  three  or  tour  months  the 
hearing  was  completely  restored. 

Some  people  may  donbt  the  accuracy  ot  the  above 
statemeut,    but  now  I   will  say  something  which 


rverybody  can  e 


Up  to  a  few 


10  par  cent,  oi  o^geo,  and  I  pure  white  to  a  tint  near  tbs  oolour  ot  mj  youth. 


:  of  place  to  say  again  that  by  eontinnal 

i  proper  droulation  of  the   blood,  the 

ores  of  the  skin  are  kept  open,  and  so  no^foul  ot 


frietioii  and  proper  ci 


that  any  germa  oi 

I  may  Aate  that  nothing  paya  so  well  as  tha  stady- 
ing  and  obeying  the  laws  at  nature  :  our  oomfotta, 
health,  and  the  vary  existence  of  our  hves  depend 
upon  them.  AlaO  the  wondettul  and  beautitiil 
arrangements  which  we  meet  with  in  the  study 
of  nature  is  many  times  mora  profitable  to  ua  than 
the  pursuit  of  any  other  pleasure, 

Bamembering  "  that  activity  ia  life  and  raat  is 
decay."  A.  O.  Enrert. 

3, Mill-lane,  Bromley -by -Bow,  E. 


jlumns  for  i 


[33180.]— JiTDOiKa  from  the  many  queries  in  your 

' small  dynamo  for  ctisrging,  it  would 

s  a  want  not  sucoessfully  supplied,  a* 
unfitted,  and  small  drums  and 
rings  are  diffloult  to  gat  to  work  at  all.  I  theretoni 
wish  to  submit  this  suggestion  to  tha  critidim  ot 
ur  readers,  hoping  that  Hr.  Bottone  will  notioa 
nd  give  an  opinion  as  to  its  merits  or  otherwise. 
My  idea  is  to  use  two  H  armatures  at  right 
Dgles,  as  proposed  seme  time  back  in  "  Ours  "  lor 
seit-startiog  motor  ;  but  instead  of  two  commu- 
tators,   only    one    four-part  oammutator,    either 


between  the  two  A.'s,  or  at  the  outer  end  ot  one  of 
them.  Each  A.  has  two  equal  coils,  one  eaoh  side 
of  the  spindle,  and  all  tour  coils  are  oonneeted  up 
in  a  dosed  circuit  like  a  ring  armature,  the  begEn- 
ning  of  No.  1  coil  on  No,  1  armature  oonueoted  to 
the  end  of  No.  1  ooQ  on  No,  2  armature :  the 
bwinning  ot  No.  1  on  No.  2  A.  to  the  end  of  No.  2 
on  No.  1  A.,  &a.     I  hope  the  sketch  will  make  thli 
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dear.  If  the  oommutator  is  on  fhe  outside,  the 
e&diof  the  farther  oofls  will  have  to  be  brought 
throuffh  the  windings  of  the  nearer  ones.  The  A.'s 
ooold  oe  ran  in  two  separate  F.M.'b  ;  but  I  should 
think  it  possible  to  make  one  Iodk  F.M.  of  them. 

Ii.  W.  (Apprentice). 


VSBTUL  AHS   BCIEHTIPIC   SOTBS. 


♦  •» 


Artiftoial  Karble.— Artificial  marble  is  pro- 
duced by  M.  Maard  by  the  following  process:— 
Tea  parts  of  burnt  gypsum  and  one  part  of  alum 
are  mixed  together  m  a  little  water,  calcined,  and 
then  reduced  to  a  powder.  To  26  parts  of  the 
powder  is  added  22  parts  of  talc,  6  parts  of  chloride 
of  magnesium,  44  parts  of  day,  and  1  part  of 
potaasio  alum.  The  mixture  can  be  worked, 
poliriied,  or  painted  like  marble. 

The  WiuUm  Morning  News  says  that  a  certain 
Herr  Paul  Biehm  has  invented  a  mist,  or  fog  ball, 
with  which  to  enyelop  your  enemy  in  a  deep  mist, 
nay,  eyen  a  thick  fog,  which  shall  not  be  sur- 
paseed,  claims  the  inrentor,  even  by  a  London 
particular.  These  fog  balls  are  eanly- broken 
spheres,  containing  ammonia  and  adds,  which, 
upon  escaping,  create  a  fog  that  enydops  all  aroimd 
it,  until  blown  away  by  the  wind.  Battles,  though, 
are  not  always  fought  on  windless,  calm  days. 
But.  says  the  myentor,  with  this  fog  around  them, 
it  will  oe  impossible  for  the  enemy  to  find  the 
range,  or  reply  to  the  fire  of  the  attack. 

Bnbber  ▼erans  Leather  Belting-.— There  is 
much  discussion  of  late  as  to  the  reUtive  merit  of 
bdts  and  the  conditions  which  infiuenoe  their  yalue 
as  a  coeffident  in  the  transmission  of  power. 
Leather  seems  to  be  fickle,  doing  better  at  one  time 
than  another;  but.  as  a  rule,  with  one  or  two 
exoeptions,  the  raboer  bdt  is  by  far  the  more  satis- 
factory. The  prindpal  exceptioa  is  in  dynamo- 
work,  where  a  great  deal  of  ou  is  used.  This  softens 
rubber,  and  renders  its  use  impracticable.  In  the 
usual  uae  the  rubber  is  fiexible,  a  coefiBident  sought 
among  the  differences  in  leather-bdting.  Its 
friction  is  greater,  and  it  ^es  not  slip.  Again,  it  is 
not  affected  so  much  by  moisture,  wnich  znakes  the 
leather  belt  vary  so  much  in  its  work  done  at  times. 
For  outdoor  work  it  ia  for  this  reason  especially 
adyantageous.  There  is  one  point,  howeyer,  and 
that  is,  get  a  good  one;  one  of  the  other  sort  made 
of  eysKyUiing  except  which  its  name  would  signify 
ii  no  better  uan  leather,  if  so  %ofA,^Indiarubber 
World. 

To  Keep  Iron  Flpea  f^om  Buatinff. — A 
simple  and  economical  way  of  tarring  sheet-iron 
pnMS,  to  keep  them  from  rusting,  is  as  follows : — 
Tqc  sections  ta  made  should  be'coated  with  a  coal 
tar,  and  then  filled  with  light  wood  shayings,  and 
the  latter  set  on  fire.  It  is  declared  that  the  effect 
of  this  treatment  will  be  to  render  the  iron  prac- 
tically proof  against  rust  for  an  indefinite  period, 
rendenng  futiue  paintui^  unnecessary.  In  proof 
of  this  assertion,  the  writer  dtes  the  example  of  a 
chimney  of  sheet-iron  erected  in  1866,  and  whidi,* 
through  being  treated  u  he  describes,  is  as  bright 
and  sound  to-day  as  when  erected,  though  it  has 
neyer  had  a  brushful  of  paint  applied  to  it  since. 
It  is  suggested  that  by  strongly  heating  the  iron 
after  the  tar  is  laid  on  the  outside,  the  latter  is 
literally  burned  into  the  metal,  dodng  the  pores 
and  rendering  it  rust-proof  in  a  far  more  complete 
manner  than  if  the  tar  itself  was  first  made  hot  and 
applied  to  cold  iron,  according  to  the  usual  practice. 
It  IS  important,  of  course,  that  the  iron  should  not 
be  made  too  hot.  or  kept  too  hot  for  too  long  a  time, 
lest  the  tar  snould  be  burned  off.  Hence  the 
direction  for  the  uae  of  light  shayings  instead  of  any 
other  means  of  heating. 

Prolonged  Sleep.— The  Times  of  Tuesday, 
February  2,  contains  an  account  of  a  yery  peculiar 
case  of  prolonged  sleep  which,  on  Januaty  31,  was 
occupying  the  attention  of  medical  drdes  in  Ger- 
many. It  seems  that  a  miner  named  Johann  Latus, 
an  inmate  of  the  hospital  at  Hyslowitz,  in  Silesia, 
has  been  there  4^  months,  and  during  that  time  all 
i^ttempts  that  haye  been  made  to  wake  him  haye 
been  fruitless.  The  doctor  attending  him.  Dr. 
Albers,  thinks  that  catalepsy  is  the  real  cause  of 
his  condition,  although  no  preyious  record  of  so 
prolonged  a. sleep  has  eyer  been  made  in  medical 
sdence.  The  fact  whidi  has  led  Dr.  Albers  to  this 
oondunon  is  that  all  the  limbs  are  abeolutdy  rigid. 
In  other  respects  the  appearance  of  the  man  oetnys 
no  sign  of  this.  The  body  remains  quite  still, 
breathing  takes  palace  regularly,  and  the  appear- 
ance of  the  face  is  quite  normal,  the  cheeks  being 
of  a  healthy  colour.  Latdy  the  body  has  been  less 
rigid,  and  the  patient  has  eyen  made  some  slight 
moyement ;  but  the  eyes  haye  still  been  kept  closed, 
and  the  condition  of  apparent  sleep  in  no  way  dis- 
turbed. During  this  long  sleep  the  hair  on  the  head 
bus  increased  in  length,  but  the  beard  has  remained 
stationary.  In  order  to  twpply  thepati^twithfood, 
a  tube  has  been  inserted  mto  the  throat,  and  by 
means  of  it  two  or  three  litres  of  milk  haye  been 
administered  daily.    [The  patient  awoke  on  Feb.  9.] 


REPLIES  TO^  QUERIES. 


•  •> 


*«*  In  ikm"  answers^  OorrespoHdmU  are  respect' 
fulfy  requested  to  mentum,  in  eaeh  instance^  the  title 
and  number  tf  the  query  asked, 

[75180.]— Cement  for  Lamps.— I  used  to  fix 
the  brass  sockets  on  glass-lamp  fonte  by  mdting 
alum  in  the  brass  socket,  and  squeezing  the  glass 
into  the  mdted  alum.  It  made  a  good  joint, 
paraffin-proof.  T.  F.  S.  T. 

[76219.]— Bope-Gear  (17. Q.)— Manilla  would 
stntch  too  much.  A  special  rope  is  made  for  the 
purpose,  of  strande  of  uon  or  stod  wire  (the  latter 
IS  best)  round  a  hemp  core.  I  do  not  Imow  if  gal- 
vanising has  been  tried;  but  I  haye  reason  to 
belieye  that  the  strength  would  not  be  so  much 
affected  as  is  generally  supposed.  GL^LTTOir. 

[76226.]— Bronzinff  Bruaa.— 1  part  oxide  of 
iron,  1  put  white  arsenic,  12  parts  hydrochloric 
add.  Glean  the  brass  wdl  to  get  rid  of  lacquer  or 
grease,  and  apply  with  a  bnuh  until  the  desired 
colour  is  obtamea.  Stop  the  process  hy  oiling  well, 
when  it  may  be  yarnished  or  dear -lacquered. 
(From  "  Spon's  Workshop  Beoeipte.") 

Glacton. 

[76231.]— Uodel  Steam-Port.— Doyetafl  a  piece 
of  brass  in  between  port  and  cylinder^  and  fix  with 
solder.    Soft  solder  will  do,  but  hard  is  better. 

GlATTOir. 

[76232.]— Hydraulio  Freaa,— Mr.  (^has.  Hop- 
kinson,  in  a  paper  to  be  found  on  p.  276,  Vol. 
XCIX.,  Min,  Proc,  Institution  of  Ciyil  Engineers, 
says  that  twenty-five  years  preyiously  the  pressure 
was  2|  to  3  tons  per  square  inch.  The  resulting  stress 
was  too  great  on  the  cast-iron  cylinders,  and  they 
often  gaye  way.  I  belieye  the  poromty  of  Uie  cast  iron 
gaye  great  trouble  aleo.  With  steel  cylinders  the 
pressures  were  increased  in  the  proportion  700  to 
460,  or,  say,  to  4^  tons  per  square  inch.  It  may  be 
of  interiest  to  add  that  Mr.  Tweddle  uses  a  pressure  of 
1,6001b.  for  his  riyeting  machine.  Glatton. 

[76233.]— Folding  Uetre  Bules  (Xr.Q.}— 
Those  I  haye  seen  are  made  like  the  penny  foldmg 
yard  measures,  in  about  ten  short  pieces,  riyeted 
together.  Glatton. 

[76336.1- Engine  (U. a.)— Make  diameter  of 
flywhed  3  to  4  times  stroke,  according  to  fancy. 
Paraffin  requires  special  burners,  to  insure  all  the 
air  for  combgstion  coming  from  below  flame,  and  in 
dose  contact  with  it.  Tlxamine  lamps  in  a  magic- 
lantern.  By  rule  referred  to  in  a  recent  letter, 
(p.  488),  a  boiler  with  heating-surface  of  (15  x  l^in. 
s  22^,  or  say)  23sq.in.  should  do  if  cutoff  ia  at 
|- stroke.  I  cannot  spare  time  to  design  boiler; 
but  with  the  heating-surface  giyen  you  should  be 
able  to  do  this  for  yourself.  Gulttov. 

[76346.]— Engine  for  Lift  (17. a.)— 

3cwt.  X   112   X    136ft.  per  minute  ^  1.370  than 
33,000  •       "        /^«ieo- 

retical  horse- power.  To  allow  for  friction,  it  would 
be  wdl  to  provide  about  2|  indicated  H.P.  The 
rest  of  the  query  cannot  be  answered  as  it  stends. 
What  is  puUed  6ft.  when  lift  moyes.lft— the  bdt 
leading  to  engine  or  what?  How  many  reyolu- 
tions  must  the  shaft  driyen  by  eng|ine  make  to  moye 
lift,  say,  10ft.?  A  steam-engine  will  be  yery 
wasteful  for  such  a  purpose,  as  boiler  must  keep  on 
buminff  coal  while  engine  is  lying  idle.  An 
hydramic  lift  would  be  more  economical,  if  your 
water  company  can  supply  enough  pressure. 

GiATToy. 

[76430.]— Overshot  Water-Wheel  (TJ.a.)— 
The  larger  the  wheel  ^within  reasonable  limito,  and 
so  long  as  it  is  lightly  Duilt),  the  less  loss  there  will 
be  ^m  friction  at  bearings.  I  should  make  it  3ft. 
to  3ft.  6!n.  diameter,  in  riyeted  thin  sheet-iron,  well 
painted.  Glatiosy. 

[76760.]— Query  in  Arithmetio  (TI.Cl.j- When 
I  replied  to  this  query,  I  had  not  seen  '*  l&istral's  " 
solution.  I  wish  to  note  what  appeared  to  me 
errors  in  it  as  giyen  on  p.  490.  Passing  oyer  three 
or  four  errors  of  detau  in  the  first  part  of  the 
solution,  the  second  part  of  the  answer  is  incorrect 
both  in  the  figures  (three  out  of  four)  and  in 
theory.  As  to  the  figures:  for  1,344s.  6d.  read 
1,210b.,  for  2.3978.  read  2,339s.,  and  for 
2,389s.  8id.  read  2,36l8.  nearly.  These  changes 
dispose  of  the  eyidence  for  a  second  maximum.  It 
may  easily  be  shown  that  there  is  no  second 
maximum,  for  net  yalue  in  x  years  is 
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i.e.,  the  subtrahend  decreasing  as  x  increases,  the 
result  on  the  whole  period  continually  increases. 
This  yiew  of  the  problem  leads  to  the  conduaion  that 
if  the  time  x  be  mdefinitely  long  (i.e.  if  the  trees 
should  neyer  be  cut  down),   ue  annual   income 


would  be  greatest— a  result  which  the  yenerable 
Euclid  would  politely  characterise  as  *' absurd.'' 
<•  Missal"  has  somehow  oyerlooked  the  caution 


which  he  himself  calle  attention  to— yiz,.tbattb! 
result  per  acre  is  required.  Take,  say,  thsienfiil- 
for  100  j^ears.  Plantmg  100  acres  so  as  to  eot  ottf 
yearly  giyes  an  annual  return  of  2,323i.  for  the  osb' 
acre  cut  down ;  but  the  other  99  giyeao  retomattili 
year,  so  that  the  entire  retom  (net)  of  the  100  son 
for  each  year  is  2,323s.,  wbenoe  the  reteza  p« 
acre  is  2,323  -f-*  100,  i.e.  23-23s.,  an  amount  lar 
below  the  dght-year  maximum.         Max  Pass. 

[76926.]  —  Foundatio&fl  (17.Q.)— Although  I 
should  be  yety  pleased  to  answer  '^SydnsT'i'' 
question  fully,  I  regret  that  I  am  unable  to  do  n, 
for,  aa  it  stands,  it  is  almost  aa  indefinite  as  sikuf 
how  big  a  lump  of  dialk  ia.  For  instance :  if  fti 
ground  the  tank  is  to  be  erected  on  ia  solid  rock,  do 
foundation  at  all  is  necessary.  £yen  if  the  groood 
is  softer  than  rock,  it  is  hard  to  ny  howanid 
foundation  to  giye.  I  haye  put  down  a  latb 
weighing  fifteen  tons  on  looee  made-ground  on  1 
foundation  yery  little  larger  than  the  lathe  itnlf, 
and  this  simply  by  digging  a  hole  and  filling  it  vift 
broken  stone,  and  fiooding  the  whole  with  plMtar 
of  Paris.  Again,  in  Holland,  to  carry  a  osduM 
weighing  a  ton,  and  only  requiring  about  a  H.P.  to 
driye  it.  I  did  not  think  it  prudent  to  use  a  Ugkts 
foundation  than  a  heayy  block  of  cement  coaaste, 
which  itsdf  was  not  laid  until  I  had  driyen  intoOa 
bottom  of  the  hole  (which  waa  only  4fts^i»») 
twdye  piles  each  30ft.  long  and  12in.  square.  His 
whole  question,  therefore,  ia  one  of  the  soliditj  of 
the  ground  the  tank  is  to  be  erected  on,  the  pm* 
dpal  being  to  make  such  a  foundation  that  tlto 
columns  c!z  the  tank  cannot  moye  sidevrap  bj 
spreading  or  slipping,  and  cannot  sink  in  under  tlw 
pressure.  As  to  bnck  or  ooncreto,  the  qoeituniii 
simply  one  to  haye  dther  strong  enoogh  not  to 
cruui  under  the  strain.  The  mam  point  is  to  do 
work  "judgmatioally,"  and  to  be  qoite  soroof 
solidity.  As  a  last  instance,  in  Pans,  whsro  the 
limestone  rock  usually  appears  at  the  bottom  of  ths 
foundation  excayations,  it  would  appear  psrfectl*- 
right  to  build  on  it  at  once.  Tet,  before  w^ ' 
it  is  usual  to  sink  a  deep  well,  perhap' 
or  40ft.  deep,  at  one  or  more  oomers  w 
yation,  the  reason  being  that  the  rock  . 
bombed  \(y  the  cataooinbs  of  unknown  d 
extent,  that  the  apparently  solid  rock  migjut  jr  M 
a  tiiin  crust,  and  m  spite  of  this  precaution  I  baTO 
twice  seen  houses  that  had  sunk  bodily  almo^ 
without  warning,  into  the  ground.  ■        misiial 

[75927.]— Small  Blunial.— Might  I  trouUalt. 
Parker  to  glance  at  this  query,  which  appeand  u 
No.  1392,  as  this  lantern  would  be  hanmar  to  as 
than  a  larger  one,  as  described  by  him  in  bii 
excellent  artides  now  appearing.  Would  mr  j€to 
for  2\m.  condensers  haye  to  be  smaller,  or  aboud 
I  haye  to  use  full-size  ones?  Blow-thxcu^ ol 
course.    What  size  orifices  ?  L.  W. 

[76935.]— Bleotro-Maffnot.— It  is  the  bsst  to 
haye  the  diameter  of  iron  core  of  full  size,  prorifflDK 
there  is  no  friction.  The  gauge  of  wire  would  ds- 
pend  upon  the  yoltage  of  the  current  which  ^^^i^^ 
it.    I  do  not  know  of  any  battery  which  will  wo« 

¥3werfully  for  half  an  hour  and  then  recoyor  itsstf. 
he  Ledanch^  has  this  recuperatiye  power  m 
greatest  excellence,  but  does  not  long  hdd  out  for 
continuous  currents.  Of  course,  you  mi^ht  nil  a 
bichromate  bottle  battery,  and  lift  the  zmcotrt  of 
the  solutiou  when  done  with.  A.  £•  B. 

[76042.]— Wheel- Valve.— The  prindpal  objec- 
tion to  admitting  the  steam  from  boiler  atevt 
instead  of  bdow  screw- down  yalye  has  not  mid 
mentioned— that  is,  that  in  ease  of  oyer-presinrs  of 
steam,  and  anything  going  wrong  with  ^J^J^, 
spindle,  the  steam  keeps  the  yalye  down  instesdoi 
assisting  to  lift  it,  and  the  yalye  is  thus  under  tte 
control  of  the  steam  instead  of  in  that  of  the  sng»- 
neer.  T.  F.  S.  T. 

[760C4.]-Steam-Jet  Oupola  (TJ.ft-)-^^* 
ward's  steam-jet  cupola  was  mentioned  in  ^^i^Mi»r- 

ing  as  long  ago  as  Noy.  8, 1867,  as  SiPP*™?  "'.f? 
the  best  in  use.  The  makers  wrote  the  foUoinqg 
week  to  say  Icwt. of  coal  was  used  per  ton  wiwo 
mdted  to  supply  the  steam,  and  the  coke  w  n* 
mdting  was  from  Icwt,  to  l^owt.  per  ton  of  «»" 
mdted.  They  are  again  mentioned— Noy.  29, 18» 
— ^in  an  article  which  stetes  they  had  been  worDBg 
since  April,  1866,  upwards  of  sixty  haring  hssa 
erected.  The  makere'  stetement  about  ^^f^ 
sumption  is  corroborated  from  experience,  uid^ms 
rate  of  mdting  sUted  to  be  about  16cwt.  V^j^^ 
per  foot  of  diameter  of  outride  casing.  A  ^^.j* 
a  steam-jet  cupola  is  giyen  on  p.  621,  vol.  -y  ^  "■• 
of  EvGLiaH   Mbohamio.      See  also  a  letttf  ^ 


the  heat  generated  and  used  in  cupolas  g^T^ 
wiU  be  found,  p.  668,  Yd.  XXVit  l^  ^ 
the  impresdon  £at  "  SunUght "  gave  a  dssonp^go 

of  a  cupola  with  steam  jet  some  time  ojp  >»  "^ 
"  E.  M.,"  but  haye  not  been  able  to  tod  »|KV" 
anyone  tell  me  where  it  ooonrs  ?  QtUSSfv* 

[76164.]-Speed  (XT.a.)-"  Vulcsn  "  Jifl^Jf 
excuse  me  for  attempting  to  answer  thtf  "JWj 
now  that  it  has  reached  the  U.Q.  stage,  but  Rw 
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Uke  No.  7590^,  also  a  yezy  yague  one.  To  be^, 
you  do  not  state  if  the  annatiue  is  a  drum  or  nng, 
and  in  the  former  case  it  will  probably  require  very 
mncii  more  power  than  in  the lattcor ;  neither  do  you 
giTe  any  indication  as  to  the  probable  output. 
Bealdea,  you  do  not  eren  giye  the  number  of  revo- 
lutiens  per  minute  that  ue  shaft  makes.  Aa  the 
prinoipaJ  point  in  dynamo  running  is  a  steady 
speed,  and  the  pulley  of  the  dynamo  is  usually 
small,  it  ia  well  to  use  the  thinnest  belt  procurable, 
and  with  plenty  of  width.  In  my  opinion,  **  there 
is  nothin^^  like  leather,"  and  I  shomd  not  care  to 
t^  canvas  hose.  Presuming  you  have  1H.P.  or 
2H.P.  to  transmit,  I  should  use  a  3in.  or  4in. 
leather  belt,  as  slack  as  is  consistent  with  proper 
nmning.  The  crossing  of  the  belt  should  be  an 
advantage  if  the  dynamo  pulley  is  very  small,  as  it 
increases  the  area  of  contact  of  the  belt  on  the 
pulley,  if  the  joint  is  smooth,  so  that  there  is  no  jar. 

J76183.]-^New  Optical  aia8S.<-The  paragraph 
erred  to  as  appearing  on  p.  223,  Vol.  LIII.,  is 
there  diatmotly  stated  as  given  on  the  authority  of 
the  Lance(  ;  but  if  the  statements  made  are  true,  no 
doubt  some  reader  could  give  particulars,  and 
answer  the  qneiy  on  p.  426  (Jan.  1)  ;  but  possibly 
there  may  have  been  some  mistake.  T.  L.  Y. 

[76186.]— SerpoUet  Steam  Oenerstor.— This 
qnerv  is  practioally  answered  in  the  following 
number  on  p.  431,  in  which  the  latest  account  of 
the  SerpoUet  boiler  is  given.  It  is  scarcely  likely 
that  any  of  the  defects  which  may  have  Men  dis- 
ooversd  would  be  made  known  until  the  inventors 
had  removed  them,  which  they  appear  to  have  done 
by  the  improvements  described.  The  water,  or 
•team,  prevents  the  tube  becoming  red  hot. 

M.T. 
[76194.]~Safety  Bicycle.— It  seems  to  me  that 
the  querist  had  better  get  a  new  gear-wheel ;  but 
how  comes  it  that  the  "  cogs  are  all  worn  off  the 
hub  "  ?    A  little  explanation  would  be  interesting. 

J.  O. 
[76195.] — ^Harmonium  Hanual  Coupler. — 
l)i6  querist  must  please  himself.  I  should  use  one 
stop  to  throw  the  coupler  into  action  throughout 
the  manual.  As  to  reeds,  a  16ft.  set  and  a  4ft.  set 
should  be  added.  Oboanon . 

[76196.]— aUdlng  Besist.- Perhaps  this  querist 
will  give  some  more  definite  idea  of  what  he  wants 
to  do.  Ctood  copal  varnish  ia  a  useful  "resist'* 
where  common  soellac  or  pattern  varnish  will  not 
inswer.  It  is  not  quite  clear  whether  he  means  the 
engraved  plates  or  proofs  {printed  from  them,  the 
word  '^  re- transfer  "  confusing  the  query. 

Gabnault. 

[7620d.J— Gkui-Gkrvemors.— It  seems  to  me  that 
tha  quenst  should  consult  the  makers,  as  they  can 
be  essay  found  in  Fleet-street,  and  will  no  doubt 
tsU  him  what  hh  the  matter  witii  his  governor. 
Fuhaps  it  only  wsats  a  little  cleaning.        W.  T. 

[76209.]— dilcken  Bearer.— Make  a  shallow 
sort  of  box  having  a  section  something  like  a  >,  and 
hne  it  with  sheepskin.  Does  not  require  a  lamp,  if 
it  is  kept  in  a  warm  place.  Incubaks. 

[76210.1— Toxsion  Balance.— I  had  noticed  the 
•Ror  in  the  replj;  of  "  Iota  Dash  *'  with  regard  to 
Coulomb's  experiment,  but  as  it  did  not  touch  the 
pomt  ia  question,  I  considered  it  somewhat  imma- 
terial.   However,  in  this  week's  number  he  kindly 
oomes  to^  my    assistance   again,    and   quotes  an 
oample  in  which  I  perceive  he  notices  the  same 
difficnlty  as  I  have  myself  observed.     His  remark 
mat  the  sines  of  angles  when  small  are  equal  (should 
be  proportional)  to  the  angles  themselves  does  not 
lessen  the  difflculhr,   because  there   is  no  such 
reservation  in  any  of  the  balance  experiments;  and 
I  think,  too.  that  angles  of  36%  20°,  and  \T  would 
oot  be  included   in   this   term,   ''small  angles." 
Eridently  '<  Iota  Dash  "  sees  the  point,  and  I  should 
be  gbid  if  he  would  kindly  solve  the  question,  which 
I  will  repeat  by  a  balance  experiment  pure  and 
juiiple.   It  is  as  follows :  —A  bar  ^magnet  suspended 
by  a  fine  wire  points  north  and  south  (magnetic) 
wbsn  the  wire  is  not  twisted.    When  the  upper  end 
ofthewireis  turned  through  loo**,  the  magnet  is 
Jefiected  90°  from  the  meri^an.     Show  how  much 
Jhe  upper  end  of  the  wire  must  be  turned  to  deflect 
thsmsgnet  90°  from  the  meridian.     It  appeals  to 
me  to  oome  solely  under  the  consideration  that  the 
wi  8  power  is  so  much  for  y",  represented  by  the 
•jawn  of  the  wire.    How  much  v&  it  for  if*,  as  in 
theUtterpartof«» Iota  Dash's"  remarks?    There 
Uf  of  course,  no  magnet  in  the  case  besides  the  one 
tt  the  stirrup.  Studbwt. 

I  l762l2.]-.Selenium  OeU.— This  querist  should 
»!2Li?  ¥^  ^>*°^  volumes.  It  is  impossible  to 
^osntand  what  he  means,  as  he  first  of  all  speaks 
fllii*  ^f""  ^»  ^*  i^parentiy  means  a  selenium 
^1.  He  will  find  much  about  the  latter  in  back 
S™J|J»  ittcliiding  some  account  of  Mr.  Shelf ord 
«dwell's  experiments.  T.  R. 

^^Wg-Oataract.-I  am  glad  to  be  able  to 
™™  J .  C."  that  suitable  homoeopathic  medicines 
^»  and  frequently  do,  relieve,  and  even  cure, 
Beamne  cataract-opacity  of  the  crystalline  lens! 


Dr.  J.  C.  Burnett,  in  his  "  Curability  of  Cataract," 
says :— "  We  have  seen  that  the  lens  is  diftreniiaUd 
skm,  a  dermoido-eptthelial  structure ;  and  hence 
caturact  may  well  be  conceived  as  being  metastatic, 
or  primitive,  psoric  corpression.  This  I  conceive  to 
be  the  Hahnemannic  pathology  and*  etiology  of 
cataract.  On  this  line  cataract  is  curable  with 
medicines."  He  elsewhere  says :  '*  A  specific  for 
cataract,  in  the  very  nature  of  things,  cannot  be 
found,  because  there  are  no  two  cases  of  cataract 
exactiy  alike."  Dr.  J.  H.  Clarke,  in  "ThePre- 
scriber,"  after  giving  concise  dictions  for  the 
treatment  of  soft  catoract,  cataract  from  injury, 
and  capsular  opacity,  prescribes  for  hard  cataract 
in  the  early  stage— concentric  ojMique  lanunsQ  : — 
Caloarea  carbonica  No.  6 ;  afterwards,  if  necesaaxy, 
phosphorus  No.  3 ;  and  for  the  later  stages,  silica 
No.  6.    Dr.  B.  Hughes,  in  his  *'  Manual  of  Thera- 

Seutics."  and  in  his  "  Manual  of  Fharmaco- 
ynamics'' ;  Drs.  Boericke  and  Dewey,  ia  their 
edition  of  **The  Twelve  Tissue  Bemedies  of 
Sohiissler"  ;  and  the  late  Dr.  E.  A.  Farrington,  of 
PhiUdelphia,  in  his  <'  Clinical  Materia  Medica,"  aU 
give  remedies  for  genuine  cataract.  Also,  as  in- 
directly bearing  on  the  subject,  see  the  latest 
HomGDopathic  Xieague  Tract.  No.  38,  *'  The  Supe- 
riority of  HomoBo^athic  Medical  Treatment  in 
Chronic  Forms  of  Disease,"  J.  Bale  and  Sons,  Ud. 
post  free.  P.  Fsbbxtx. 

[76296.]— Prolapsus  Ani.— I  suffered  from  this 
for  nearly  thirty  years,  complicated  with  severe 
eczema.  Two  years  ago  it  became  unbearable,  and 
a  surgeon  warned  me  that  at  about  fifty  years  of 
age  the  prolapse  frequently  becomes  strsini^ated, 
cannot  m  returned,  and  thus  mortifies.  He  un- 
hesitatingly advised  an  operation.  I  underwent  it, 
and  am  completely  cured,  and  have  better  health 
than  for  twenty  years.  One  astonishing  thin^  he 
insisted  on :  to  set  aside,  as  absurd,  all  anxiety 
about  the  daily  evacuation,  and  absolutely  to  avoid 
all  aperients  unless  two  days  passed  without  relief. 
He  was  peremptory  as  to  diet— stopped  all  su^ur, 
coifee,  potatoes,  pastry,  beer,  and  wme  (of  which 
last  I  always  took  very  littie) ;  also  advised  verv 
littie  meat,  and  no  fruit.  He  ordered  white  bread, 
instead  ^f  *'  whole  meal,"  and  tea  to  drink.  As 
circulation  was  slow,  he  ordered  a  dessert-spoonful 
of  brandy  mid-day  and  night,  in  water.  If  any 
sufferer  desires  more  information  and  name  of 
surgeon,  my  address  is  with  the  Editor,  and  I  shall 
be  happy  to  communicate.  Cttbsd. 

[76297.]— Cementing  Glass  and  Setal.— Try 
shellac  dissolved  in  spirits  of  wine  with  enough 
plaster  of  Paris  to  nrnke  it  as  thick  as  cream. 

Bbbica.. 

[76308.1- Typ0-wrlter  Blbbons.— See  answer 
to  No.  76080.  BxBKA.. 

[76316.]— ^ine-Art  Casting.— A  paper  by  Mr. 
H.  £.  Outer  bridge,  Jr.,  was  read  before  the  Fruik- 
lin  Institute  in  April,  1887,  upon  the  subject  of  the 
preparation  of  doHcately-marked  objects,  in  which 
it  was  desired  to  obtain  their  counterparts  on 
metals  :  a  number  of  castings  were  shown  which 
were  perfect.  The  castings  were  made  from  white 
pig-iron,  but  judge  that  me  process  would  be  ap- 
pUcable  to  other  metals  if  melted  thin  enough  to 
follow  the  intricacies  of  the  pattern.  The  cImb  of 
patterns  used  were  leaves,   laces,  &o.    The  pre- 

Sarations  after  treatment  were  ve^  flexible,  could 
e  folded  and  handled  otherwise  without  injury ; 
they  were  then  placed  in  a  mould  and  proceeded 
with  in  the  usual  method  of  making  other  cast- 
ings. '*  The  process  of  carbonising  the  delicate 
fabrics,  leaves,  grasses,  &c.,  is  as  follows :  The  ob- 
jects are  pUkced  iii  a  cast-iron  box,  the  bottom  of 
which  is  covered  with  a  layer  of  powdered  char- 
coal or  other  form  of  carbon ;  then  another  layer 
of  carbon  dust  (object  beinf;  interposed)  is  sprinlued 
over  them,  and  tbe  box  is  covered  with  a  close- 
fitting  lid.  The  box  is  next  heated  gradually  in  an 
oven  to  drive  off  moisture,  and  the  temperature 
slowly  raised  until  the  escape  of  blue  smoke  from 
under  the  lid  ceases ;  the  neat  \a  then  increased 
until  the  box  becomes  whit^  hot ;  it  is  kept  in  ti:ds 
glowing  condition  for  at  least  two  hours ;  it  is  then 
removed  from  the  fire,  allowed  to  cool,  and  the 
contents  are  tested  in  a  gas  flame.  If  they  have 
been  thoroughly  carbonisBd  th^  will  not  glow 
when  removM  from  the  flame,  and  the  fibres  may 
be  even  heated  white-hot  before  consuming.  Of 
course,  the  method  employed  to  carbonise  th^ 
material  is  susceptible  to  variation :  the  soiantific 
principles  involved  are  unchangeable,  vis. ;  1. 
Partial  exclusion  of  air,  and  substitution  of  carbon 
atmosphere.  2.  Slow  heating  to  drive  off  moisture 
and  volatile  elements.  3.  Intense  and  prolonged 
heatini^  of  the  parfly-ohaned  objects  to  eliminate, 
remaining  foreign  elements,  and  to  change  the  car- 
bon from  the  combustible  form  of  ordma^  char- 
coal to  a  highly  refractory  condition."     J.  H.  N. 

[76327.]— Sleotrioal.— With  reference  to  this 
query,  the  transformers  are  tested  to  give 
15  ampdres  each,  and  I  am  taking  15|  from  it 
now,  and  I  have  ten  16c.p.  lamps  to  put  on  it — 
Ed- Swan  lamps.  I  think  Mr.  Bottone*s  reply, 
76308,  on  p.  494,  is  intended  for  my  query,  which 
appesfed  on  p.  474.  £•  J.  H.  H. 


[76365.]— Oxyohloride,  d^o.— The  cements  or 
materials  of  this  class  are  quite  useless  lor  your 
purpose.  When  you  have  made  one  pattern,  make 
a  httie  moulding  box  of  wood— iron  is  quite  un- 
neoeesary  for  small  work— and  keep  a  small 
quanti^  of  brass -moulder's  sand,  which,  if  damped 
with  salt  and  water,  and  kept  covered  when  not  in 
use.  will  need  very  uttle  trouble  to  keep  it  in  order. 
Make  the  duplicate  patterns  from  the  original  hi 
common  solder,  melted  in  a  smaU  ladle  over  the 
fire.  I  may  suggest  that  making  six  patterns  of 
wood  doee  not  indicate  much  knowleage  of  the 
value  of  time,  as  the  brass-moulder  would  have 
made  the  whole  lot  in  tin  or  solder  in  half  an  hour. 

Thob.  Flstoreb. 

[76373.1— Insect.— It  would  be  difficult  to  name 
"Mioo.'s''  insects  from  the  description  given — 
viz.,  that  of  being  very  small  and  running  fast. 
Are  they  larger  or  smaller  than  a  little  piece  of 
chalk  ?— and  what  colour  ?  If  |in.  Tpng,  and  of  a 
silvery,  metallic  lustre,  they  would  be  the  young  or 
larvae  of  the  cockroach.  If  white,  and  very  much 
smaller,  the^  would  probably  be  a  louse  that  infests 
old   and   dirty  furniture.     In  either  case,  theiz 

Sresenceisdue  to  want  of  deanliness.  Frequent 
usting  and  cleaning  of  the  secretaire,  especiaUy 
working  into  the  comers  with  a  small  brush,  sucn 
as  used  for  aspiniJling,  will  in  time  effect  a  cure. 
If  young  cockzoachee.  sprinkle  a  little  powdered 
borax  about  the  noon  and  crannies;  if  lice,  use 
£eating*s  insect  powder,  blowing  it  in  with  the 
bellows  supplied  for  the  purpose.  As  there  are  sure 
to  be  eggs  unhatched,  a  continuance  of  the  above 
will  be  needed  for  some  time,  till  all  are  hatched 
and  exterminated.  Alfbed  Lloyd. 

[76380.1— Gravity  Escapement. — ^I  presume 
you  haveliord  Grimthorpe*s  book  ?  H  not,  lrecom« 
mendvou  to  get  it.  The  drawing  of  the  double 
three-legged  escapement  is  not  quite  oorrect:  but  it 
is  ea^  to  see  what  is  intended.  The  acting  faces  of 
the  pins  on  the  right  should  be  vertically  over  each 
other,  the  acting  face  of  the  pin  on  the  left  being 
level  with  the  centre  of  the  'scape- wheel  arbor. 
The  acting  faces  of  the  lifting  pieces  should  be 
straight,  and  in  a  line  with  the  pallet  arbors.  The 
lifting  pieces  should  be  just  dear  of  the  arbor,  to 
make  sure  of  the  pins  not  butting  on  the  comers. 
This  may  be  what  is  wrong  with  your  esci»ement ; 
or  the  pms  may  be  in  the  wrong  places.  I  do  not 
know  what  else  would  cause  the  pallets  to  be  lifted 
with  a  jerk,  unless  you  are  trying  to  do  without  a 
fly.  The  locking  le^s  should  not  overlap  the  stops 
so  much  as  shown  m  the  drawing.  If  you  make 
them  to  overlap  a  i^»^  it  will  be  quite  sufficient  to 
prevent  tripping.  In  a  regulator  with  a  pendulum 
not  swinging  much  more  than  2^  from  zero,  the  lift- 
ing pins  should  be  much  nearer  the  centre  than  a 
36th  of  diameter  of  escapement.  If  you  make 
the  distance  a  fiftieth,  you  will  find  it  quite  suffi- 
ciently difficult  to  get  tiie  pallets  light  enough.  If 
you  o&ake  the  outlme  of  both  pallets  the  same,  they 
can  be  filed  up  together  by  putting  pins  in  the  holes 
at  the  top  ana  bottom.  Ton  will  see  that  the  foux- 
l^gged  escapement  is  drawn  in  this  way,  and  I  think 
the  escapement  looks  neater  when  the  pallets  are 
alike;  but.  of  course,  it  is  of  no  oonsequenoe 
mechanically^  You  will  find  it  convenisnt  to  ocank 
the  beat-pins,  as  putting  the  escapement  in  beat  by 
bending  tne  pallet-legs  is  an  awkward  job,  and  the 
legs  do  not  look  nice  when  not  straight.  Let  the 
bulking  pins  be  as  low  down  as  you  can  get  them, 
and  put  tiiem  on  cocks  screwed  to  the  back  plate. 
Let  uie  pallets  come  to  rest  just  dear  of  the  lifting 
pins,  and  when  the  dock  is  finished^  carefully 
steady-pin  the  cocks  in  their  places  with  two  or 
more  steady- pins.  If  this  is  done  and  the  beat- 
pins  are  not  disturbed,  the  dockmay  be  taken  down 
for  deaning  without  the  adjustments  being  affected. 

a.  T.  0. 

[76382.1  —  Heating  House.  ^  In  reply  to 
querist,  toe  amount  of  iin.  bore  pipe  generally 
used  for  the  boiler  is  10ft.  to  12ft  per  100ft.  of 
radiating  pipes.  Should  recommend  querist  to 
have  for  3o0ft.  a  circular  or  rectangular  coil  con- 
taining 50ft.,  or  even  60ft.  to  work  more  economic- 
ally and  safer.  As  to  the  arrangement  of  the  pipes, 
much  depends  on  tiie  general  plans  of  the  rooms; 
but  as  a  rule  the  flow-water  pipe  should  rise  imme- 
diatdy  from  the  boiler  to  the  highest  point  of  the 
apparatus,  then  returning  through  anv  coils  or  runs 
of  pipes  on  its  way  back  to  boiler.  Ailair  must  be 
eot  nom  the  pipes,  or  thsy  will  not  flll  with  water. 
This  is  done  l^  pumping  water  through  the  whole 
system  with  a  hydraulic  pump  and  a  special  form 
of  filling-cock.  An  expansion  tube  or  reservoir  is 
also  necessarv  to  allow  of  the  expansion  of  the 
water  when  becoming  heated.  Care  must  also  be 
taken  to  see  thateadi  socket  is  well  screwed  up  till 
a  thorouffh  metallic  joint  between  the  ends  (vraioh 
are  speouilly  prepared)  of  the  pipes  is  made. 
Should  strongly  recommend  querist  to  adopt,  in 
preference,  the  low-pressure  system,  it  bemg  so 
very  simple  to  erect  and  manage,  less  dangerous, 
more  healthy,  and  less  expensive,  while  the  high- 
pressure  system  is  very  difficult  to  erect  by  inex- 
r'enoed  persons ;  not  easy  to  manage  or  control ; 
islproper  fixing  and  arrangement  pipes  would 
become  hot  enough  to  cause  spontaneous  oom 
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bastion ;  unhealthy,  owing  to  the  gnat  temperatore 
the  pipes  are  raised  to,  which  burnB  the  dast,  ftc, 
that  ooUeots  on  the  pipies  ;  and  more  ezpenBive  than 
low-pressure  heating.  If  you  will  send  me  your 
name  and  address  I  will  explain  to  you  a  system  of 
low-pressure  heating  I  have  now  in  use  in  my  own 
house.    (See  address  in  Address  Column. ) 

Geobob  Chasssb. 

f763S5.1— Bain-Qange  Meaauring  Olaaaes. 
— ^I  am  much  oUiged  to  the  friends  who  have  kindly 
noticed  this  query ;  but,  curiously,  not  one  has 
answered  it  exactly  as  wished.  I  wanted  to  know 
if  B  glass  2|in.  diameter  and  2iin.  deep,  when  full, 
repiesented  lin.  of  rain  caught  by  a  gauge  Sin. 
diameter.  "  F.  S."  sajs  it  would  fill  a  4in.  glass 
Y^ein.  deep.  I  can  easuy^  understand  the  plan  sag- 
Rested  by  "A.  E.  B."  is  the  simplest-^i.e.,  have 
the  measuring  glass  same  diameter  as'  the  rain- 
gauge  ;  but  wh6n  you  come  to  divide  lin.  into  100 
parts,  ;ou  would  need  a  microacope  to  read  it, 
especially  as  clean  rain-water  is  nearly  colourless. 

XON-MXTHEICATICAL. 

[76388.  l^Fofce  and  Preaaure.— Tour  cor- 
respondent **A.  £.  B."  appears  to  hold  some 
strangely  unique  views  on  momentum  and  force. 
Instead  of  answering  the  querist  directly,  he  makes 
a  wrong  statement  and  appends  two  utterly  mean- 
ingless equations.  Perhaps  he*would  do  well  to 
read  the  extract  which  weekly  heads  your  < '  Letters.  * ' 
Hoping  that  **  Doubtful  *'  has  not  wasted  any  time 
in  attempting  to  work  from  such  random  state- 
ments, I  hasten  to  remove  his  difficulty.  Force  is 
measured  by  its  time-action.  The  time-action  of  a 
force  on  a  body  is  completely  represented  by  the 
momentum  produced  in  that  time.  So  that  if  the 
same  or  equal  forces  act  on  two  bodies  for  the 
same  time  the  changes  of  momenta  in  the  bodies 
will  be  equal.  Also  the  changes  of  momenta  are 
directly  proportional  to  the  time  through  which  the 
force  is  acting.  By  momentum  we  mean  a  quantity 
measored  by  the  product  of  the  mass  mto  the 
velocity.  Viewed  in  the  light  of  these  Btatements, 
we  see  that  a  unit  mass  at  unit  velocity  does  repre- 
sent the  same  amount  of  force  as  half  the  mass  at 
twice  the  velocity.  Thus  the  first  part  of  ^*  Doabt- 
ful*s"  query  is  answered  in  the  affirmative. 
Measured  as  above,  we  see  that 

t 
where  Ihe  symbols  have  the  usual  meaning|B.  If 
Vi  the  final  velocity,  be  less  than  t^o  the  initial 
velocity,  the  change  of  momentum  comes  out  nega- 
tive, and  the  force  has  thus  been  employed  in 
desb!oying  momentum*  But  the  method  of  mea- 
suring the  force  is  unaltered.  We  see  from  the 
formula  that  if  the  change  of  momentum  remains 
the  same,  while  the  time  becomes  very  small,  the 
foroe  producing  that  change  becomes  very  great. 
When,  as  in  the  case  of  blows  or  impacts,  tne  time 
becomes  immeasurably  small  (though  not  infinitely 
so)  the  foroe  beoomee  very  great ;  and«  although 
we  oan  measure  the  change  of  momentum,  yet  we 
cannot  measure  the  foroe  action,  because  we  cannot 
measure  the  time  of  action.  Such  forces  are  known 
as  "  impulsive  forces,"  and  we  have  to  content  our- 
selves with  merely  measuring  the  whole  change  of 
momentam  during  their  time  of  action.  A  cubic 
inch  of  steel,  in  falling  16ft.,  acquires  a  velocity  of 
32ft.  per  second,  and  assummg  it  to  weigh  ^Ib  ,  its 
momentum  will 


32  X  0.2a  B  8  foot-second  units. 

The  mass  now  strikes  a  solid  body ;  required,  the 
prasBure  on  the  solid  body.  To  find  this,  we  should 
Tequtre  to  know  the  time  which  elapses  before  the 
body  (steel)  begins  to  rebound.  Dividing  8  by  this 
would  give  us  the  pKessure  in  poundals.  But  since 
this  time  is,  with  our  present  means,  immeasurably 
small,  the  problem  is  indeterminate.       S.  S.  B. 

[76390.1— Charging  Accumulator.— The  best 
ana  safest  plan  would  be  to  charge  the  cell  through 


an  ordinary  16  or  20o.p.  lamp— i.e.,  in  series,  with 
the  lamp  between  the  positive  and  negative  lead 
— < —      This  would  be  most  easily  accomplished 


bj  selecting  the  cut-out  or  fuse  belon^g  to  a 
smgle  light,  and  disconnecting  the  fuae-wire.  Test 
the  poltfity  of  fuse  terminals  by  connecting  to 
two  pieces  of  lead  immersed  in  dilute  sulphuric 
add.  The  piece  of  lead  assuming  a  rich  chocolate 
.colour  is  the  positive  pole.  The  cell  diould  now  be 
connected  in  place  of  the  testing  wires,  coupling  the 
positive  pole  of  battetr  to  positive  terminal  of  cut- 
out. Sketch  herewitn  shows  connections.  Care 
must  be  takan  not  to  connect  the  cell  across  the 
mains  direct,  as  the  E.M.F.  mentioned,  115  volts, 
would  speedily  destroy  the  battery. 

jr.  H.  Hi2n>LE. 

[76392.]  — PuUeya.— Speed  of  shaft  A ->  200 
revolutions.  If  pinion  A  bs  made  8in.  diam.,  and 
spur-wheel  B  «  40in.  diam.,  then  secondary  shaft 
will  make  40  revs.  Strap  GH  travels  m  one 
revolution  2  x  5ft.  +  2  (2in.  x  3^)  «  132*571in. 
The  number  of  revB.  made  by  G  or  H  in  one  rev. 

of  Btrap  G  H  «  ^-^.-]l\  »  10 -545  revs.    If  F  be  6in. 


diam.,  then 


12-671 
40  X  6 


22-76in.  m  diam.   of   the 


10-545 

larger  bevel  wheel.  One  rev.  of  strap  E  E  «  2  x  8ft. 
4-  2  (2in.  X  3f )  «  204-671in.  Five  times  speed  of 
G  H  e  662-855in.     Strap  EE  would   make   3*24 

revs.    The  4in.  puUey  E  would  revolve  ^j5~| 


•  52-728  times.    If  D  be  8in.  diam.,  then 


52-728  X  8 

40 


wires. 


■  10*545  =  diam.  of  C.  These  sizes  make  no  allow- 
ance for  "slip."  Should  it  be  essential  that  the 
difference  of  speeds  never  vary,  it  would  be  necessary 
to  adopt  other  arrangements  than  straps.  Of 
course,  larger  or  smaller  diameters  may  be  used, 
provided  the  same  proportions  are  kept  between 
each  pair  as  given  above.  Gboboius. 

[76402.]  —Electric  Lighting. — Approximately 
a  tarbine  of  3  to  4H.F.  would  be  required.  Dynamo 
to  give  130  to  140  volts  and  10  to  15  ampbres. 
Accumulator  plant  of  58  or  60  cells  giving  a  voltage 
of  115  to  120  volts  at  dvnamo  station.  Loss  in  leaas 
would  allow  stsadara  lamps  of  100  volts  to  be 
used  at  both  houses.  Automatic  cat-in  and  cut-out 
between  cells  and  dynamo  in  case  of  any  breakdown 
or  decrease  in  speed.  An  efficient  plant  could  be 
erected  to  above  spedQcation,  and  the  expense  con- 
siderably modified  by  using  lower  electro-motive 
force  and  fewer  aocamulators,  consequently  in- 
volving greater  loss  in  leads.  As  the  ioBtallation 
would  only  be  a  small  one,  and  power  cheap,  pro- 
bably this  would  not  be  of  much  consequence. 

J.  H.  Hindus. 

[76403.] -Slae  of  Omoible.— Without  seeing 
the  pattern  of  cylinder,  or  knowing  'more  details,  it 
is  impossible  to  guess  accurately ;  but  supposing 
the  cylinder  is  of  ordinary  deaign,  should  say  from 
71b.  to  121b.  of  brass  would  be  required.  Tou 
want  a  121b.  plumbago  crucible.        w.  Mabtxn. 

[76403.1— Siae  of  Crucible.— You  would  want 
about  101b.  of  brass  to  cast  the  cylinder. 

W.  W. 

[76405.1  —  liunar  Fhotograpby.  —  Certainly, 
photos,  of  the  moon  can  be  taken  with  3^in.  tele- 
scope. Mr.  Parks's.want  of  success  appears  to  be 
because  the  visual  and  actinic  foci  of  tne  telescope 
do  not  coincide.  If  he  first  focus  aa  usual,  and 
then  shorten  the  focus  until  the  oDject  be  dightly 
indistinct,  and  then  take  his  photo.,  he  will  most 
likely  fina  the  detail  sharply  defined  in  his  negative. 

H.  E.  H. 

[76412.}— Batteriea  and  Bynamoa.— I  am 
much  obliged  by  the  replies  to  tMs  inquirv.  which 
has  made  it  ouite  dear  to  me.  If  not  troubling  too 
much,  mav  1  further  ask  how  the  fine  wire  with 
which  inauction  coils  are  wound  (and  also  the 
armature  coils  of  dynamos)  can  cany  a  current  of 
such  high  tension  without  being  melted,  as  if  the 
spark  from  an  electrical  jar  is  passed  through  a 
piece  of  very  fine  wire  it  will  melt  it,  and  I  have 
understood  the  sparks  from  an  induction  coO  are 
mudi  stronger  when  of  the  length  of  an  inch  or  two 
than  those  from  a  Leyden  jar  ?  J.  C.  S. 

[76415.]— Water  Indioator.  — I  forward  a 
sketch  of  tha  apparatus  I  should  use  if  I  were  in 
your  position;  in  fact,  I  think  you  will  find  it 
exactly  what  you  want.  It  is  an  idea  which  occurred 
to  me,  and  having  tried  it  with  a  model,  I  find  it 
answer  the  puri>ose  vary  well.  In  your  well  fix  a 
case,  C  (whidi  is  square  in  shape),  by  blocks  of 
wood  nailed  on  to  the  case,  which  are  marked  D  in 
f^etoh,  to  the  brickwork,  so  that  a  small  portion  of 
the  case  shows  above  the  well.  In  your  case  slides 
a  square  rod,  B,  with  a  float  at  the  bottom,  which 
rests  on  the  water  line,  so  that  when  your  water  in 
the  well  drops  the  rod  will  drop  also.  The  space 
(or  rod)  above  the  case  must  correspond  exustly 
with  the  depth  of  the  well  from  the  mghest  Water 
line.  If  your  well  be  very  deep,  if  must  correspond 
with  the  space  between  the  highest  water  line  and 
the  depth  which  you  think  your  water  sinks.  Mark 
your  rod  off  in  inches,  beginning  at  the  top  of  the 
case  when  your  water  is  at  its  highest.  If  your 
water  drops  an  inch,  the  rod  will  drop  an  inch,  and 


you  will  find  on  looking  at  the  top  of  ths  eui 
inch  of  rod  which  ought  to  be  aoove  the  C1101 
be  covered.  Of  course,  your  rod  in  the  fitit  jd 
must  be  120yds.  long  from  the  top  of  the  easB  to  1 
highest  water  line.  The  letters  mesnssfoUoin: 
A,  sh'ght  weight  alt  the  top  of  rod ;  B,  psitof  i., 
marked  off  in  inches ;  C,  case  which  tm  Biidaa; 
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D,  blocks  on  case  fastened  in  briokwo: 
at  the  bottom  of  rod;   K,  water;  S, 
where  you  must  start  measuring  off.    B 
in  case  loosely,  as  ^ou  must  have  as  littlt 
possible.    I  run  mme  on  wheels  fastened      ^  «m. 
I  shall  be  pleased  to  anawer  any  queBtiooi  oo  the 
subject.  G.G.M.BinaBT. 


two  gUus  tubes  C  and  b  b  an  put,  whils  iu  i 
weight  sufficient  to  sink  it  and  attadied  with  win 
to  the  neck  of  the  bottle.  Now  make  a  U-tabB  of 
glass  about  Ma,  internal  diameter,  and  about  45iil 
long.  That  is  taking  itfor sranted  the  wiUii^ 
never  be  more  than  about  40ft    If  it  ihoBldM 


more,  add  lin.  for  every  foot  mors.   Now  mjni 
the  U-tube  on  a  boards  mate  a  r"^  -'  '     ' 
side  one  arm  for  the  soue,  and 


a  piece  of  rubber  tubing  sufficient  to  N^  J^^ 
bottom  of  the  weU.    The  other  end  of  ti^atobiflgii 

attached  to  the  tube  b.  Now  fill  the  ^-to**  ™ 
meiuury  till  it  rises  in  each  arm  to  about  a»-^« 
and  let  the  bottle  and  weight  down  into  thewsu. 
Now  make  a  mark  oa  the  paper  where  ^s  msw^ 
was  when  it  was  first  poured  in,  and  ''om  ™J^ 
make  marks  |in.  apart  going  upwards  to  ths  top  « 
the  sosle.  These  marb  iriU  show  the nambtftf 
feet  of  water  in  the  weU,  counting  the  bottom  m» 

0,  the  next  1,  and  so  on.  See  ««*  t»».l?™J 
between  the  rubber  tubing  and  gUss  ^^H}^ 
with  copper  wire  and  quite  air-^ht.    BaOOBOT. 

[76421  .]-Oa8-Bumer  for  lAntem.-IJ*^ 
used,  in  a  small  lantern  with  Ifin.  f^S^'^^ 
gas  light,  by  passing  the  gas  throuA  a  ^»ttto j^ 
With  cotton  wool,  saturated  with  ^^jg^-t 
benzole.  The  light  is  very  much  ^^r^^Z^ 
for  the  siae  of  the  fiame,  than  the  ow^*/ C 
flame.  The  bottle  stands  behind  the  ^^^ 
the  gas  is  led  to  the  bottom,  and  taken  off  JL  to^ 
by  brass  tubes.  I  have  also  a  l^y-Pf^MJ*  o-^ . 
pure  gas  pass  when  it  smokes  through  wwj  V^ 
Siarged  with  benzine.  Black  rubber  tubing  w 
soon  softens  and  dissolves  with  ^^^^J^ 
espedalJy  of  benzole,  but  on  the  common  ww 
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taUng  it  luM  no  tfTeot.  The  light  is  tot  hot, 
altfaoiifl^  only  ft  No.  1  Bny's  bamer  is  used,  so  I 
Ikmd  to  line  the  top  and  sides  of  Inntem  with  asoestos 
•Xieeiting.  This  might  suit  you,  and  I  should  think 
two  or  oiore  homers  might  be  used.  L.  W. 

[76422.]— BlBging  all  Bella  but  Tour  Own. 
— ^To  Mb.  BoiTOirB.— There  are  two  modes  by 
vrhioh  any  number  of  bells  on  a  line  can  be  rung 
Bunultaneonsly  without  ringing  the  one  at  wht(£ 
the  operator  stands.  They  oonsist  esientially  in 
hATingasmany  Morse  keys  (oonneoted  electrioally 
together  by  their  pillars)  as  there  are  bells  to  be 
rung.    Fig.  1  is  best  adapted   for  cases  in  which 


r-^\'\'\*ln-\ 
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the  distances  are  small.  Here  each  battery  is  placed 
hetween  a  bell  and  a  key,  care  beiog  taken  that 
«yery  battery  presents  the  same  element  to  the  bell. 
All  tiie  bells  are  connected  to  one  wire,  which  re- 
turns to  make  contact  with  the  '^  off  "  contact-piece 
of  the  key.  On  depressing  any  one  key,  its  battery 
is  cut  out  of  circuit,  while  eveiy  other  is  thrown  in 
circuit  with  its  respective  beU,  and  consequently 
Vm^  ring.  Fig.  2  is  adapted  to  long  distances.  For 
either  case,  if  code  signals  are  to  betrantmitted,  the 
bells  should  be  single  stroke.  S.  Bottons. 

[76423.]  —Steam  Injector.— The  seeming  para- 
dcn  of  the  action  of  the  injector,  by  which  a  jet  of 
•team  Ufti  a  quantity  of  water  and  forces  it  through 
a  Talve  closed  not  only  by  the  original  steam- 
preiBttre,  but  by  its  own  weight  and  the  weight  of 
water  in  the  bofler  in  additiou,  has  been  a  puzzle 
erer  sinoe  it  was  iuTented.  The  accei>ted  theoqr  is 
briefly  tins:  The  steam  leaves  the  boiler  at  a  high 
valoeitY  and  extreme  temperstnre,  thus  containing 
in  itself  a  great  deal  of  thermal  energy.  In  the 
injeetor  it  oomes  in  contact  with  the  water,  which 
oondenses  and  absorbs  it,  and  so  liberates  the 
superfluous  heat  which  (as  the  water  cannot  take  it 
up,  and  energy  cannot  be  destroyed)  is  changed 
into  djnamio  energy.  The  water  is  dnven  forward 
b^  this  motive  force,  and,  beiog  solid,  overcomes  the 
resistance  offered  by  the  valve,  and  passes  into  the 
boOer  by  the  momentum  it  has  acquired.  This 
action  goes  on,  the  valve  opening  and  closing  as  the 
pxeanire  rises  and  falls.  T.  3.  B. 

[76432.]— Brass  Castings.- I  am  inclined  to 
thmk  your  trouble  lies  either  in  having  sand  too 
wet,  and  not  venting  the  mould  sufficiently,  or  in 
the  oores  not  being  quite  dry.  If  possible,  the 
Oores  should  not  be  juac^  in  position  tul  just  before 
casting,  as  tiiey  absorb  the  moisture  from  sand,  and 
are  thus  liable  to  cause  blowholes.  If  the  brass  or 
ffunmetal  borings  are  quite  free  from  iron  and  steel 
filings^  &:o..  put  them  in  a  crucible  after  the  other 
metal  is  mMted.  Use  a  little  borax  as  a  flux,  and 
carefully  skim  off  all  dross  ;  then  pour,  and  if  the 
mould  IS  properly  made  you  should  get  good  sound 
castings. 

76,  East-road,  West  Ham.  W.  Mabtin. 

[76433.] --Testing  Internal  Beslstance  of 
Battery.— To  "J.  T.  S."— Unless  you  have  in- 
struments to  measure  E  and  C,  you  cannot  airive  at 


0 


B.  I  append  Mr.  Desmond  Fitzgerard's  method, 
whidi  I  think  you  will  find  as  good  and  easy  as 
any.  You  must  first  make  a  resistance  that  is  equal 
to  the  sum  of  all  resistances  you  have  in  circuit, 


induding  all  oonneotions  and  the  galvanometer  (any 
galvo.  wm  do),  which  >ou  use  as  shunt.  Connect 
as  shown  in  sketch,  so  that  the  current  divides 
through  the  two  equal  resistanoes— (1)  the  shunt  S, 
and  (^  the  galvanometer  resistance  coils  B.  Note 
the  d^ection  carefully,  and  then  disconnect  the 
shunt.  The  whole  of  the  current  wiU  now  pass 
through  the  other  circuit,  and  the  deflection  of  galvo. 
increased.  The  external  B  fs  now  doubled,  but  the 
Internal  remains  the  same.  Now  you  must  insert 
additional  resistance  in  your  E  coils,  until  your  de- 
flection is  the  same  as  before.  This  extra  resiatance 
is  exactly  equal  to  the  internal  resistance  of  the 
battery;  because  it  has  doubled  the  internal  re- 
sistance, just  as  the  removal  of  the  shunt  doubled 
the  exteroal. 
Sheffield.  J.  T.  S. 

[76437.]— Battery.— Two  Ledanche  cells  will 
be  found  to  work  your  coil  well,  and  require  no  re- 
charging for  several  months.  F.  Askkw. 

L76437.]— Battery.— "Anxious  Lad,"  you  try 
the  E.S.  or  Gassner  dry  cell,  and  don't  be  Mthered 
with  wet  cells  for  your  purpose.  I  am  sure  you 
wUl  be  pleased  with  the  reuult.  No  deaning  or 
mesain^  with  these  cells— always  ready. 

Lewisham.  S.  Bobsbt  Bovvnsr. 

[76437.]— Battery.— The  Grenet  battecy  would 
answer  very  well  if  you  take  the  care  of  lifting  the 
ring  plate  as  soon  as  you  have  done  with  the  cur- 
rent. There  is  an  imj^roved  battery  made  by  the 
Tecnomasio,  of  Milan,  in  which  the  carbon  plates 
are  lifted  as  well :  this  to  avoid  the  deposit  of  the 
green  chromic  oxide  on  the  carbons.  P.  Infahtx. 

[7G437.]— Battery.— Either  a  bichromate  bottle 
batteiv  (small  size  recommended),  lifting  the  zinc 
out  of  solution  when  done  with,  or  two  largest 
ordinary  size  Ledanchcs,  fitted  with  circular  zincs 
and  connected  in  parallel,  which  arrangement  will 
last  a  great  while  with  care,  and  is  very  oonvenient. 

A.  E.  B. 

[76437.]— Battery. — ^A  chloride  of  silver  cell  is 
generally  recommended  for  the  purpose.  The  cdl 
18  water-tight,  and  less  than  half- full  of  liquid.  The 
elements  project  half-way  down.  Hence  by  turn- 
ing dements  downwards  the  solution  covers  them, 
and  the  battery  is  in  action.  Turning  all  round 
agaia  puts  them  out  of  action,  as  the  bquid  cannot 
reach  up  to  them.  Glatton. 

[76437.]— Batteries  for  Medical  Coll.— There 
are  really  only  three  good  batteries  for  portable 
medical  coils.  These  are,  in  order  of  portability 
and  size,  the  Marid  Davy,  the  dry  cell,  and  the 
single- fluid  chromic- add  odl.  The  Marib  Davy  (of 
which  two  cells  are  generally  required)^  consists  in 
a  square  ebonite  box,  the  bottom  of  wmch  is  paved 
wiw  a  thin  sheet  of  graphite  about  l^in.  square,  to 
which  one  terminal  is  attadied.  About  |in.  above 
the  carbon  is  a  square  plate  of  zinc,  of  the  same 
size,  restiog  on  a  ledge  inside  the  box.  To  this  the 
other  terminal  is  attached.  The  exdtiog  fluid  is  a 
thick  paste  of  sulphate  of  mercury  in  water.  The 
dry  cells  can  be  purchased  anywhere  for  about  3s. 
each.  I  prefer  the  "  E.S.*'  Two  of  these  will  run 
a  coil  for  20  minutes  a  day  for  6  months.  The 
chromic-add  cell,  which  is  the  most  powerful,  con- 
sists in  any  conveniently -shaped  glass  or  ebonite 
vessd  fltted  with  add-proof  lid,  to  which  is  flxed  a 
carbon  plate.  A  zinc  rod,  attached  to  a  hinged 
brass  bar  for  facility  of  withdrawal,  completes  the 
arrangement.  S.  BarroNB. 

[76438.]— Lantern  Kiorosoope.— Unless  "Silly 
Billy"  has  some  knowledge  of  optics,  and  can 
grind  flue  lenses,  or  get  them  ground  true  to  spedal 
curves,  it  would  be  nearly  as  easy  to  make  the  moon 
as  a  lantern  microscope.  Ordinary  selected  objectives 
are  used ;  but  not  the  eyepiece.  If  he  will  examine 
a  lantern  microscope,  he  will  find  it  anything  but  a 
simple  thing  to  make.  999. 

[76438.]— Lantern  Microsoope.— A  condenser 
is  needed,  and  an  achromatie  object-glass.  I  have 
never  known  of  six  lenses  bdng  employed.  The 
eyepiece  is  not  used.  I  do  not  think  the  heat  of  a 
lamp  would  injure  the  balsam.  With  the  dectrio 
liffht,  I  bdieve  a  dtde  containing  a  solution  of 
alum  is  used,  plaoed  between  the  light  and  the  dide, 
this  being  highly  absorbent  of  heat-rays. 

A.  E.  B* 

[76439.1— Sleotrio  Bell  to  Clock.— You  want 
your  dodc  fitted  likeione  that  I  have  just  fitted  for  a 
gentleman  who  required  to  be  rung  up  at  various 
times.  Being  a  cheap  job,  I  made  four  spirals 
(from  hard-£»wn  brass  wire.  No.  24  B.W.G., 
silver  plated).  These  were  niade  on  wire  4in. 
diameter,  each  spiral  having  seven  turns.  These 
were  bushed  with  boxwood,  and  a  hole  drilled 
through  centre.  Solder  on  to  dial  near  rim,  so  as 
to  dear  minute  hand ;  at  12,  3,  6,  and  9  pass  a  wire 
through  the  holes  in  boxwood  bush  long  enoogh  to 
complete  cirde  on  dial ;  solder  ends  together.  Now 
make,  of  the  same  wire,  a  spring  dip  long  enough 
to  come  in  contact  wiui  hour-hand,  and  to  dear 
minute-hand.  The  end  of  this  dip  that  has  to  come 
in  contact  with  hour-hand  should  have  a  thin  piece 
of  platinum  foil  soldered  to  it,  also  a  piece  to  hour- 
hand  where  contact  is  made.    This  spring  dip  can 


be  fixed  anywhere  on  the  wire  cirde,  the  hour- 
hand  to  complete  dreuit  at  a  flxed  time.  Attach 
wires  firom  battery,  one  to  metal  of  clock,  the  other 
to  the  wire  drde.  This  last  is  done  by  drilling  a 
hole  through  dial,  so  as  not  to  come  in  contact  with 
works  inside  dock.  Drill  another  in  ch>ok-case, 
bush  these  with  boxwood  tube,  pass  a  wire  through, 
and  solder  to  cirde  wire  on  dial- plate.  The  dock 
that  I  have  done  in  this  manner  is  an  8-day  metal- 
case  iByvTf  with  painted  metal  face.  The  clock  is 
fitted  to  a  mahogany  box  containing  the  battel^ 
(which  is  a  Gassner  dry  cell).  On  the  side  of  this 
battery-box,  behind  the  dock,  there  are  two  conical 
brass  tubes  connected  to  battery,  one  to  each  pole. 
The  dock  has  two  plug|s  connected  to  wires  leading 
from  hand  and  dial  wires,  arranged  so  as  to  fit  in 
these  conical  sockets  when  dock  is  hung  on  battwy- 
box.  Futher  details  and  sketch,  if  necessary. 
Lewisham.  S.  B.'BomqiT. 

[76440.]— Desiccator  .—A  desiccator  is  required 
in  connection  with  mercury  pumps,  in  order  to  keep 
the  interior  free  from  water  vapour.  Newly- made 
vacuum  tubes  generally  contain  moisture,  and 
chemicals  and  salts  of  many  kinds  give  off  a  trace 
of  water  vapour  when  exposed  to  a  vacuum.  For 
a  moderate  exhaustion  this  does  not  much  matter, 
but  it  is  fatal  to  success  when  a  really  good  vacuum 
is  required,  becasse  it  cannot  be  pumped  out  like 
the  air.  Phosphoric  anhydride  very  effectually  re- 
moves the  difficulty  by  abeorbing  the  moisture  as 
it  oomes  in  contact  witn  it.  It  is  very  troublesome 
to  make,  and  I  don't  advise  you  to  attempt  it ;  but 
if  you  specially  wish  to  do  so,  I  will  send  sketch  of 
simple  apparatus  for  the  purpose.  Becker*s,  Hatton- 
wall,  and  doubtless  other  large  chemists,  supplv  it 
in  2oz.  bottles,  one  of  which  would  probably  fast 
you  twdve  months,  for  if  care  ia  taken,  it  should  only 
want  renewing  once  or  twice  a  year.  It  is  known 
as  anhydrous  phosphoric  add ;  if  you  ask  for  phos- 
phoric anhydride,  they  probably  won*t  know  what 
you  mean.  The  tap  for  starting  and  stopping  is 
merely  a  simple  arrangement  for  pinching  the  india- 
rubber  tube,  and  so  stopping  the  flow.  Any  kind 
of  tap  with  ffround  surfaces  should  never  he  uied 
in  pumps,  and  an  ordinary  brass  gas  tap  would  be 
specially  unsuitable,  as  mercury  speedily  penetrates 
and  destroys  brass. 

Ldcester.  £.  £.  B. 

[76442.]— Twist  Drills.— If  **  Gorkonian  "  wffl 
obtain  a  printed  table,  or  a  set  of  gauges,  he  will 
learn  the  difference. '  To  print  the  tMea  would  take 
up  about  half  a  page  of  the  **  E.  M.,/'  and  as  they 
are  so  wdl  known,  it  is  not  likdy  this  will  be  done. 
The  difference  in  the  prices  of  the  drills  with  shanks 
different  to  the  sizes  of  the  drills  themselves  is 
simply  a  question  of  wdght  of  sted  and  labour  in 
turning  and  flmahing.  Thos.  Flbtorbb. 

[76442.]— Twist  Drills.-The  straight  shank 
drills  are  made  from  straight  sted  wire,  and  are 
not  turned,  but  have  their  shank  same  diam.  as 
drill.  Those  in  first  col.  are  of  the  indi 
measurements  stated.  Those  in  second  col.  to 
the  letter  gauge  range  from  Z,  *413in.  to  A, 
'243in.,  letter  B  bdng  -2din.  or  ^in.  The  third  ool. 
contains  sizes  from  1  ('227in.)  to  60  (-039^1.),  or 
possibly  to  80  (-013in.)  It  wiU  be  seen  that  the 
average  fall  from  size  to  uze  is  ■003in.,  and  for  fine 
work  this  is  an  extremdy  useful  set  of  drills.  The 
fourth  column  refers  to  drills  that  are  not  of  their 
stated  sizes,  but  to  drill  such  a  hole  as  would  tap 
with  a  Whitworth  tap  of  the  stated  size  of  driU. 
They  and  the  drills  in  ool.  five  (which  are  of  stated 
size)  are  turned  from  sted  large  enough  to  make 
the  shanks,  whidi  is  Morse  taper  or  3",  or  approxi- 
matdy  ^in.  per  foot.  The  sisie  of  large  end  of  not 
taper  diank  is  about'  ^in.  Bbitxsh  Bttlldoo. 

[76443.]— Pressure  throagb  Pipe.— The  hdght 
of  a  column  of  water  giving  201b.  jpressure  at  base 
m  pressure  x  2-307,  the  latter  bemg  a  constant; 
hence  H  -  20  x  2  307  -  4614ft.  This  rule 
applies  to  any  sized  pipe.  W.  Stbaffobd. 

[76443.1- Pressure  through  Pipes. — About 
46ft.  head  of  water  gives  201b.  pressure  per  square 
inch.  Diameter  of  pipe  makes  no  difference  in 
pressure,  but  only  m  the  quantitv  delivered 
through  it.  t.  G.  Ll. 

[76443.]— Pressure  through  Pipe.— If  water 
is  not  fiowing,  pressure  is  unaffected  by  size  of 
pipe.  If  flowing,  pressure  cannot  be  correctly 
csjculated;  and  unless  current  is  dow,  I  do  not 
think  it  can  be  correctly  ascertained  by  experiment 
even.  Qlatton. 

[76443.]  —  Pressure  throug-h  Pipe.— About 
40ft.  fall  of  water  would  give  a  pressure  of  201b. 
per  square  inch.  The  diameter  of  the  pipe  does 
not  affect  thia  so  long  as  you  do  not  draw  anv 
water  off — ^that  is  to  say,  the  static  pressure  of  40 
perp(*ndicular  feet  of  water  is  201b.,  irrespective  ot 
horizontal  dimendons.  A.  E.  B. 

J76447.]— Horse-power.— There  is  no  way  of 
culating  the  loss  from  the  back  thrust  alone, 
although  it  might  be  found  by  experiment  for  a 
given  madiine.  The  loss  depsods  on  the  work  done 
by  friction,  and  this  ia  again  dependent  on  the 
thrust,  the  diameter  of  step-bearing,  the  number  of 
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zevokitioiiB,  the  labiiotttioii,  and  the  natuze  and 
conditions  ol  the  rnbhing  lufaoae.  The  Beaearoh 
Committee  of  the  Institote  of  Meohanioal  Engi- 
neers, published  an  eztremel|r  interesting  report  on 
the  friction  of  end  piyotB,  wbieh  was  repubhshed  in 
SngijfMring^  Vol.  ul,  p.  478.  Qlattoit. 

[76446.]~Pol7gone.->The  second  point  is  always 
chosen,  because  it  gives  a  result  m  some  cases 
correct,  and  in  others  ysry  nearly  so.  If  d  be  kslf 
the  fliit  angle  of  the  polygon  formed  by  this 
method,  its  vilue  is— 

4V3 

where  n  is  the  number  of  sides  in  polygon.  Com- 
paring the  values  of  0  from  this  formi^  with  the 
correct  values  for  an  n-gon.  we  get  :— 

Correct  value. 
For  equilateral  triangle,  tia  3,  0-30°       •SO" 

aquare it-  4,  0-45'       ^\S* 

regular  pentagon..  m=  5,  0^54°  1'  ■54' 

hexagon na  6,  0r=6O°       =60° 

heptagon    #i«  7,  0-O4n4V=64"'m' 

octagon «=  8,0-67"  23'»67'30^ 

nonagon     n^  9,  0=69»5li'=7O'' 

decagon n=10,  0«71'*  49'-72' 

undecagon » =11,  a- 73°  26'=73'38iV 

dodecagon fi*l2,  0-74°  46'=r75° 

Thus  this  method  is  correct  for  the  triangle,  Iquare, 
and  hexagon ;  but  for  the  others  the  angle  obtained, 
and  therraore  the  side  is  a  little  too  small,  the  error 
increasing  with  the  number  of  rides.        B.  S.  B. 

[76449.]~Pai2it  on  Qlass.— The  failure  is  most 
probably  caused  bv  the  glass  not  being  thoroughly 
dean  and  dry.  It  you  will  be  careful  on  this  point, 
any  varnish  paint  will  stand.  Probably  the  bast  is 
ordinary  black  Japan ;  but  if  the  glass  is  not  abso- 
lutely dry,  nothing  will  stand.  Thos.  Flbtohxs. 

[76450.]— Piaster  on  Hot-Water  Pipes.— 
When  the  pipes  can  be  kept  cold  for  a  few  days, 
cover  them  with  Portland  cement.  The  difficulty 
is  usually  caused  by  expansion  of  the  pipes  breaking 
the  cement  away,  and  if  this  is  the  cause,  they  should 
be  boxed  with  wood  and  the  space  filled  with  slag, 
wool,  or  dry  sand.  Tkos.  Fletchsb. 

[76451.]— Laminated  Armature  Winding.— 
To  Mb.  Borokb.— ^If  made  correctly,  there  should 
be  only  one  nut,  and  that  at  the  commutator  end, 
the  laminations  being  held  at  the  other  end  by  a 
shoulder  left  on  the  spindle.  However,  you  can  yet 
make  a  good  job  of  it  by  binding  the  two  first  and 
two  last  laminations  inwards  towards  the  spindle,  bo 
as  to  form  a  wide  Y  at  each  end.  Then  warm  some 
guttapercha  and  fill  in  the  spaces  at  the  sides,  be- 
tween the  rides  of  the  nuts  and  the  bent  lamina- 
tions smoothly.  Press  as  usual,  then  wind  in  one 
eide  of  the  spindle  as  full  as  you  can ;  then  cross 
over  to  the  empbr  ride,  and  always  winding  in  the 
flame  direction,  fill  in  that.  Finally  bind  Siewire 
tightly  in  place  by  a  few  turns  of  '*  wax-end,*' 
passing  crosswise  between  the  laminffi. 

S.  BOTTOITB. 

J 76452.1— Beaiatanoe  —You  will  not  require  30 
is  to  measure  up  to  60  ohms.  If  your  galvano- 
meter is  onlv  finefy  delicate,  one  or  two  good  bi- 
chromate cells  will  be  all  you  will  need.  Make  up 
a  bridge  as  described  in  my  book  '*  Electrical  In- 
fltruments,"  p.  138,  or  that  described  by  Mr.  Allsop. 
Then  connect  the  resistance  you  wish  to  test  with 
one  of  the  gaps  of  the  bridge.  Connect  up  battcury 
and  galvanometer  to  their  respective  binding  screws 
(or  mercury  cups) .  Now  insert  different  known  re* 
ristances  from  the  box  into  the  other  gap.  Tap  the 
contact  key,  and  watch  the  gsJvanometer,  and  alter 
the  known  resistance  till  you  get  the  needle  of 

Sklvanometer  to  stand  perfectly  at  zero,  even  when 
e  key  is  standing  on  the  zero  of  the  bridge's  scale. 

8.  Bottokb: 

[76456.]— Jupiter.— I  thmk  Sir  R.  Ball  means  in 
this  case  the  "  radius  of  gyration,"  which  can  be 
calculated  in  the  case  of  a  sphere  of  known  denrity 
revolving  about  its  diameter.  Its  value  being 
-6324  L  per  L  radius.  Iota.  Dash. 

[76457.]  —  Kathematioal.— In  the  first  sale, 
equal  numbers  of  oranjres  are  bought  at  each  rate. 
In  the  second,  twentf-four  oranges  are  bought  at 
the  higher  rate,  and  thirty-six  at  the  cheaper  rate. 

Glatton. 

[76457.]  —  KathemaUoal.  —  If  <*  Pazzled  " 
will  again  examine  his  puzzle,  he  wi]J  find  that  to 
mix  two  lots  of  oranges  of  different  values  be  must 
take  a  quantity  of  each  of  the  same  value,  not  of 
the  same  number : — 

30  at  3  for  Id ->    Oa.  lOd. 

20  at  2  for  Id «    0    10 


50  at  5  for  2d. 


Is.  8d. 
=     1    8 

Thos.  Flbtchzb. 


at  two  a  penny,  l^us,  the  30  at  three 
a  penny  make  only  ten  lots  of  three,  but  30  at  two 
a  penny  make  fifteen  lots  of  two.  Now,  ten  lots  of 
two  added  to  the  ten  lots  of  three  make  ten  lots  of 
five,  and  these  at  twopence  cost  Is.  8d.  The  re- 
maining lots  are  of  the  two  a  penny  sort,  cost  5d., 
and  the  whole,  therefore,  2s.  Id.      THOBiCFXELDe 

[76457.]— Uathematioal.— The  rule  that  pro- 
duces this  result  is  a  very  simple  one.  It  is  that 
you  cannot  purdiaae  60  articles  worth  28.  Id.  for  2b. 
30  oranges  at  |d.,  and  30  oranges  at  ^.  each,  do 
not  cost  the  same  as  60  oranges  at  |d.  each,  because 
30  oranges  at  fd.  ■>  Is.  3d.,  and  this  exceeds  by  Id. 
the  difference  in  favour  of  the  cheaper  oranges. 
But  if  you  notice  the  catch  lies  in  toe  false  idea 
oonveycfd  in  the  words  "  half  the  oranges  at  two 
a  penny  and  half  at  three  a  penny,  instead  of  half 
the  value  of  oranges  at  two  a  penny  and  half  the 
value  at  three  a  penny,  which,  of  course,  comes 
out  28  at  id.,  and  30  at  |d.  S.  Bottonb. 

[76460.]  —  Ivory  Bruehea.— When  brighter 
weaUier  reaches  us,  expose  to  rays  of  sun  behind 
glass— inride  a  window,  for  instance.    GLA,TT0ir. 

[76460.]— Ivory  Brushes.— I  think  the  simplest 
method  would  be  to  get  a  ^eet  of  medium  glass- 
paper  to  take  the  worst  of  stain  out,  finishing 
with  a  finer  sheet.  Then,  to  repolish,  take  a  piece 
of  flannel  or  felt  soaked  with  whiting  and  water, 
rubbing  brushes  well  till  polished.  E.  P. 

[76463.]— Arc  Idght.— The  reason  for  using  so 
coarse  a  wire  will  be  evident  after  a  moment's  con- 
rideration.  The  arc  light  is  best  fed  by  a  series- 
wound  dynamo,  and  in  the  series- wound  machine 
the  whole  of  the  current  generated  must  pass  round 
the  field-msgnets ;  hence  the  wire  must  be  of 
sufficiently  heavy  gauge  to  cany  that  current 
without  heating.  About  8  amperes  at  50  volts 
will  give  l,0O0c.p.  in  a  good  arc  lamp.  If  fitted 
with  a  luminated  H  armature,  the  little  dynamo  can 
be  run  continuously  without  getting  hot ;  if  with  a 
solid  H  armature,  20  minutes  is  as  long  as  it  is  safe 
to  run  it.  S.  Bottonb. 

[76464.]— I«lghting  JeweUers*  Shops.— To 
Mb.  Bottonb  and  Othbbs.— I  have  seen  several 
such  lighted  by  one  arc  light  outride  TBrockie-Pell 
type),  l,000c.p.  taking  8  to  10  amperes  at  50  volts, 
and  two  or  tnree  smuler  arc  lights  (Beaumonts) 
taking  3  ampbres  at  50  volts.  These  seemed  to  give 
every  satisfaction.  The  price  of  fitting  up  and 
wiring,  including  the  lamps  themselves,  came  to 
Sbout  £25.  What  you  would  have  to  nay  for 
current  to  work  them  I  don*t  know— probably  about 
7d.  per  unit  of  1,000  watts.  The  arc  light  is  much 
cheaper  than  the  glow.  S.  Bottonb. 

[76464.1— Arc  or  Glow  Lamps.— The  arc  lamp 
could  be  used  either  for  outride  or  inride  fllumina- 
tion,  or  both ;  but  it  is  certainly  not  to  be  recom- 
mended. The  glow  lamp  is  especially  suitable  for 
interior  lighting.  In  my  opinion,  about  eight  16- 
candle  lamps  inride,  and  a  '*Sunbeaiti"  incan- 
descent lamp  of  150c.p.  outride,  will  give  a  splendid 
light.  As  to  cost  of  fitting,  this  will  oepend  on  who 
you  get  to  do  the  work,  and  the  way  m  which  the 
same  is  done— i>robabIv  10s.  per  light.  The  cost  per 
week  for  working  will  depend  on  the  number  of 
hours  your  lamps  are  burning,  and  the  price  ^ 
unit  charged  for  the  current.  As  to  its  superiority 
over  gas,  I  need  hardly  say  that  its  slignt  extra 
cost  is  nothing  compared  with  the  saving  through 
non-deterioration  of  stock.  Then,  again,  it  is 
more  effective,  showing  ^contents  of  window  to 
better  advantelge.  An  idea  is  gaining  ground 
amongst  the  jewellers  that  the  current  affects  their 
watches ;  but  this  is  purely  a  fallacy. 

F.  Abkbw. 

[76465.1— Gutting  Betort  Osirbons.- You  will 
find  nothmg  better  than  an  old  saw  (keep  the  teeth 
wide  set,  so  as  to  get  plenty  of  clearance),  fine  sand, 
plenty  of  water,  elbow-grease,  and  patience.  I 
have  cut  many  a  hundredweight  in  my  time,  and  a 
nice  job  it  is.    Once,  when  very  hard  pushed  for 


t76457.]— ICathematical.- The  explanation  of 
'ozzled's  "  difficulty  is  that  30  oranges  at  three  a 
pennv  and  30  at  two  a  penny  do  not  make  60  at 
five  for  twopence,  but  only  50  at  that  rate,  and  the 


some  plates  for  me.  By  12  o'clock  they  all '  *  struck,' 
took  Is.  6d.,  and  renounced  the  dinner,  rather  than 
continue.    Only  one  poor  man  stuck  to  the  job. 

S«  Bottonb. 

[76466.]— Engineering  Arithmetlo.— 
Cotterell's  ** Applied  Mechanics"  (Macmillan), 
13s.  6d.,  is  the  book  you  require. 

A.  D.  SOUTHAK. 

[76467.]— Workable  Distemper  Colours.— 
If  for  outdoor  work,  add  to  your  whiting  and  size- 
wash  some  (?)  bichromate  of  potash  in  solution. 
This,  when  exposed  to  Ught,  renders  the  gelatine 
insoluble  (as  photographers  well  know) ;  therefore 
the  pigment  is  not  washed  off  by  rain.  I  have  used 
it  on  galvanised  roofs,  also  greenhouse.  For  finer 
internal  work,  I  have  used  as  a  vehide  an  aqueous 
solution  of  shellac  in  borax— 5  lac,  1  borax,  20 
water ;  boU  till  dissolved.  This  can  be  filtered,  if 
required,  till  as  bright  as  port  wine.  This,  I  believe, 
is  tiie  basis  of  the  so-called  sanitary  washable  wall- 
papers. They  all  have  the  tint  of  it,  when  once  dry ; 


water  will  not  wash  it  off ;   but  alkali  or 
"fetch  it."  F.  a. 

[76468.]— Haydon*s    Ontter-Bar.— Ths 
must  make  55"  with  the  horizontal  line.   lbs 
in  which  it  Ues  is  rectangular,  or  just  a  shsds 
that  in  the  ding,  which  is  a  separate  affair  ii  l 
rif^t  angle.    In  the  number  Bee  10, '69,YoL 
is  Haydon*s  own  drawing  of  sling  and  bsr.  It 
appeued  several  times  sinoe.    Thicknessofu 
is,«s  supposed,  that  of  height  of  centres  abovsj 
surface  of  rest.    Sorry  I  have  not  time  to^ 
give  a  brief  retumi  of  the  plan  for  settiDg  rat  I 
but  perhape  the  reply  now  given  to  the  spedri^ 
tions  will  suffice.  0.  J.  < 


[76469.]  —  Neptune.  —  The  first 
Neptune,  discovered  in  October,  1846.  by  Mr. : 
revolves  round  its  primary   m  5  mw  21  _ 
approximately ;  its  motion  is  retrograde,  as  sis  i 
the  satellites  of  Uranus,  and  the  orUt  is  ineUnril 
the  ecliptic  at  an  angle  of  35".  H.  S.  P. 

[76470.]— Enlarged    ICeasnring   QIass. 
doubt  if  this  can  be  done.    But  pleass 
is  to  be  the  value  of  the  spaoes— an  oimoe,  a  < 
or  what  ?  Bo  I  understand  the  whole  api 
be  not  more  than  6in.  high?    Sometl 
be  done,  perhape,  by  adding  a  displacing 
some  sort,  the  bright  of  which  oould  be  adji 
Would tluB  be  adrusrible?    Isit  for  a rain-gsi 

GLAsnooi. 

[76473.]— lAthe.— See  Molesworth,  p.4W; 
Calvert*s  *'  Screw-Gutting,"  28.  6d. 

W.  STBinOKD. 

[76473.]— Lathe.— Bivide  the  threads  per 
in  the  screw  to  be  cut  by  the  threads  per  ind  il 
the  leading  screw.  This  number  most  be  equsltl^ 
the  result  of  dividing  the  product  of  the  nvabntf 
teeth  in  all  the  driven  wheels  by  the  prodnot  of  tib 
number  of  teeth  in  all  the  dxivmg  wkeds.  If  thi 
threads  per  inch  in  required  screw  ar  '•>— 4*^ 

times  the  number  per  inch  in  leading 
train  of  wheels  must  be  used.  It  is 
convenient  to  do  so  if  they  are  more 

[76474.]— Blectrlo  Light.— Of  the  Jsbloditoi 
candle  itself  I  do  not  know  of  any  disadnatigc 
beyond  that  it  necesritates  in  use  ao  altezsitiaf 
current.  It  appears  to  be  not  so  muoh  uedutt 
was  10  years  ago,  though  why  I  faU  to  "M"» 
dispenses  with  the  intricate  mechanism  of  mam 
arc  lamps.  They  are  not  placed  in  a  vacuum— iWi 
because  in  practice  suim  would  be  iimMssbtf; 
secondly,  there  would  probably  be  no  MmJ^ 
even  if  it  were  posrible.  Compare  the  bciM 
electric  spark  in  air  with  the  nebnloiu  gioir  of 
vacuum  tubes.  ^  *•  ^ 

[76474.]— Blectrlo  Light.— To  Mb.Botmw.- 
The  disadvantages  of  the  Jahlochkoff  candle  sit  :•- 
1st,  When  burmng  it  is  apt  to  go  outritherttwo^^ 
inequality  in  the  two  carbons  or  small  vanitooaia 
the  current.  2nd,  As  there  is  no  adjustment,  ttjs 
is  no  means  of  starting  the '  arc  again  short  of  s^ 

S lacing  a  bridging  piece  across  tiie  two  csrwsi. 
rd.  It  can  be  worked  by  alternating  oorrsnti  wf. 
It  is  not  extenrivdy  used  now.  The  light  ii  ajjo 
good  in  a  vacuum,  and  no  good  purpose  wonw  m 
served  by  placing  the  candles  therein. 

•^  *^  S.  BOIWHI. 

[76474.]  —  Jahlochkoff  Oandles.-The  abow 
axe  not  so  efficient  as  arc  lamps,  the  light  ^^m  7 
them  as  compared  with  the  artf  lamps  Demg,»u 
said,  as  8  to  ?.  Again,  the  poritive  ««)?» *5"f  ! 
sumed  twice  as  fast  as  the  negative,  »»»*?£; 
great  disadvantage,  one  carbon  having  to  beauoss 
than  the  other.  Alternating  currents  have  to  » 
used,  and  so,  on  the  whole,  are  nowhere  sqcaiw 
the  regulator  lamp.  F.  Aflnv. 

[76475.3— Hydraulio  Formula  Wanted.-K 
h  =  height  in  inches,  H  -  -^^  ,  hence  farmnls  be- 
comes— 


2-54 
2-54 


V(4)' 


or— 


'V/248ij32 
•005095  yfn 

'  19-62 


Glaxtov* 


[76475.] -HydrauUo  FormuU  ^^^^ 
Beardmore's  formula,  giving  cube  feet  per  offlw 
falling  over  eadi  foot  in  vridth  of  weir  :■— 

Q  .  214  ^  A»  -h  -035  ^1^ 

A  -  observed  depth  of  water  falling  over  g»o«« 
V  =  vdodty  of  approach  in  feet  per  seoonfl. . 
Example:  Let  A  measure  1ft.  6in.,andt'  -  3ftp«f 
second.    Then  by  formula— 

214  ^/  3-375  +  -70876  »  2U  \/  4(»l76 
B  214  X  2  02,  say,  432c£t.  pw  «»»*    . 
Multiply  by  9,600  to  get  number  of  griJ«>*  * 


12,  1892. 


vsQusa 


0  AND  WORLD  OF  SOIESrOE:   No.  140  J. 


559 


% 
^ 


•  •  •  •  •  ■ 


»•••••• 


I  mwB  table  of  diflduurge  of  water  over 
iiuee  board  Ift.  wide. 

)tf/th  in  iiiohes.   Gall,  permin.       Gall,  per  diem. 

1-319 1,899 

3-731  5-372 

6'856 9-871 

10-274 14-749 

14-750 21-240 

19-390 27-921 

24-436 35-186 

29-863 42-986 

41-853  60-268 

66-017 79-224 

69-239 99833 

84-709 121-970 

101-072 145-643 

118-376 170-461 

136-670 196-660 

3'    165-612 224-081 

jr.  H.  A. 

r  76476.  ] ^Ooxnpouxxd  Principle. — If  the  boood  d 

Cff  under  enta  off  before  the  end  of  stroke,  the  steam 

iRiieli  completely  fills  the  first  cylinder  at  oommenoe- 

mant  of  exhaust,  has  to  be  compressed  into  a  smaller 

Q»aca  in  the  second  one.    Here  is  loss  of  work  at 

onoo.    There  would  be  no  more  expansion  with  the 

two  cyUnders  than  with  one :  hence  Ihe  range  of 

iflBXiperatare  and  the  loss  by  condensation  would  be 

no  leea  than  with  one, — indeed,  the  loss  by  iniUal 

Qondenaation  would  almost  certainly   be   greater 

with  tha  two.    There  would  also  be  more  friction 

with    tha   two   cylinders   than  one,  without   the 

oompanaating  gain  in  power  which  is  obtained  by 

tha  ordinary  arrangement.  QtiArroK. 

[76476.]— Oompound   Principle.— In  order  to 

ODtain  the  full  amount  of  useful  effect  from  the 

espanaive  property  of  steam,  it  is  the  practice  to 

employ  a  certain  number,  of  ezpansiona— i.e.,  the 

nnmbar  of  times  the  steam  increases  its  original 

volume ;  and  during  the  period  of  sudi  expansions 

it  is  allowed  to  act  upon,  perhaps,  two  or  ^ree 

pistons.    Now,  as  the  increase  ox  volume  necessi- 

tatas    a   proportionate   decrease  of   pressure,  the 

second  piston  must  be  relatively  larger  thui  the 

first,  in  order  to  equalise  the  pressure  upon  the 

rods,  and  to  balance  the  engine.    The  query  asked 

by  "A.  E.  B.*'  has  taken  many  years  and  infinite 

labonr  to  solve,  and  I  should  advise  the  querist  to 

puxchasa  a  textbook  on  the  compound  engme. 

Wautsr  Steaffobd. 

[76477.]—Kouldlnff  OeUnloid.— This  is  done 
by  pressure  and  heat;  no  solvent  must  be  used. 
Warm  a  piece  of  celluloid  slowly,  and  you  will  find 
it  becomes  soft.  Thos.  jPletcrsr. 

[764dO.]— Water  lEotor:  Tranamiaaion  of 
Power. — A  wooden  water-wheel  will  probably 
be  tha  cheapest  motor.  Ton  must  gauge  your 
stream,  and  ascertain  the  quantity  £>wing  per 
minute  before  the  power,  &c.,  can  be  estimated. 
Probably  wire-rope  transmission  would  answer,  or 
an  undemound  shaft  in  a  well-drained,  covered 
trsnoh.    Dynamo  should  be  near  wheel,  if  possible. 

Glatton. 

[76480.]— Water  SCotor  :  Tranamiaalon  of 
Power. — The  following  formula  aive  the  approx. 
home-power  that  can  be  obtained  l^  means  of  a 
turUna  from  any  given  water  supply : — 

QH 


HJ». 


13 


Whera     Q  »  quanti^  of  water  in  cubic  feet  per  sec. 
H  B  head  ox  water  in  feet. 
H.P.  B  indicated  horse^power. 

This  formula  is  from  Holmes's  *' Practical  Electric 
Lightizig."  Molesworth  gives  several ;  but  it  is 
necessary  to  calculate  discharge  in  cubic  feet. 
Efllciency  of  turbines  about  70  per  cent. 

A.  D.  SOTTTHAH. 

[76481.1— Battery.  —  Charge:    Chromic    acid, 
8oz. ;  water,  1  pint ;  and  when  cold,  3oz.  sulphuric 
add.    If  ypur  plates  are  close  together,  you  may 
10  ampdres  on  the  short-circuit,  and  be  able  to 
tht  weU  for  three  hours  a  20-voit  lOcp.  lamp, 
1^  about  2'6  ampere.  F.  Askew. 

[76481.]— Battery.— Your  battery  of  10  ceUs 
single  fluid  chromic  add  will  give  about  20  volts,  and 
10  to  12  amperes  on  the  short- circuit ;  witii  lamp  and 
wiza  in  circuit  2  or  3  amperes  at  20  volts  pressure, 
flenoe  yon  might  reasonably  expect  to  hghtwell 
an  8c.p.  lamp  of  about  20v.,  taking  2  or  3  amperes 
of  onrzent.  The  best  exciting  fluid  is,  as  I  have  so 
often  written:— Chromic  add  3oz.,  chlorate  of 
potash  §02.,  water  1  pint,  sulphuric  add  3oz. 

S.  Bonoins. 

[76482.]— Workshop.— "  Young  Beginner*'  no 
doubt  meant  to  say  3H.P.  indicated.  If  his  large 
lathe  is  7in.  or  Sin.  centres,  he  should  have  ample 
power  for  the  machines  he  now  has.  His  l^in. 
■haft  will  also  do,  but  if  he  may  add  to  his  machines 
ib.  or  tin.  larger  shaft  would  be  advisable,  unless 
wey  are  to  be  small  ones.  I  find  a  l|tn.  shaft  to 
na  well  and  steadily  carrying  14  pulleys.  The 
■haft  is  18ft.,  has  4  hangers,  and  runs  at  166. 
'*  T.  $•''  will  save  future  annoyance  if  he  uses  split 
pulleys,  excepting  the  main  drive. 

BbztishBuixdoo. 


§f6484.]—OaB-Bnfflna.— Arrange  for  less  gas 
more  air ;  also  more  comprdssion,  if  posnble. 

Glacton. 

[76486.]— Analysing  Solder.  — If  "J.  L." 
wants  to  analyse  tinmen's  solder,  a  detemunation 
of  the  percentage  of  tin  will  be  quite  suffident. 
The  amount  of  lead  can  be  then  calculated.  To 
find  the  amount  of  tin  proceed  thus :  Take  about 
2gr.  (30mis0  of  the  finely-^wdered  solder,  dis- 
solve in  HNO3  at  gentle  heat  m  a  beaker  until  red 
fumes  have  ceased  to  come  off;  then  add  about 
three  times  the  amount  of  water  as  you  have  fluid 
alfeady  in  your  vessel,  and  raise  to  the  boil  with 
continual  stirring.  This  latter  treatment  is  moat 
important.  Allow  to  settle  untQ  fluid  is  dear,  and 
decant  on  to  a  filter.  Bepeat  digestion  for  one  hour 
?rith  HNOf  (1 : 6).  Filter,  wash  five  times  with 
boiling  water,  dry  at  100**  0.  in  bath,  and  igpite 
the  predpitate  very  strongly  for  16  minutes  in  a 
porcelain  crucible  (not  platinum.    (This  treatment 

Sives  the  tin  as  tin  oxide,  i.^.,  SnO^.)  Cool  in 
enccator  and  wdgh.  From  the  increased  weight 
of  the  crudble  the  amount  of  SnO,  is  known,  and 
thus  the  percentage  of  tin  may  be  calculated.  An 
actual  example  may  assist : 


Wdght  of  solder 
For.  crudble  -t-  SnO, 

SnO, 
rp^,  117-8  X  1-391  X  100 

""  l4»-72       X       2-293 
Lead  (by  difference) 


2-293 
8  976 
7-680 
1-391 

47*429  per  cent. 

62-671  per  cent. 
Iota  Dash. 


[76487.]-Staining  Seotiona.- "Luoxda"  wiU 
find  method  for  preparing  a  good  stain  in  "  E.  M.," 
July  24, 1891.  Iota  Dash. 

[76489.]— Electric  Lighting.— You  will  need  a 
^H.P.  motor.  Ask  Mr.  Bailey,  of  Salford,  about 
this,  giving  him  full  details  as  to  water-pressure, 
&c.,  you  have.  The  dynamo .  should  be  a  so-called 
lOOcp.  shunt-wound  drum  armature  machine. 
This  woiUd  light  well  five  or  six  lamps  of  16c.p., 

60  volts.  *  S.   BOTTONS. 

[76492.1— Electric  liamps.— I  am  afraid  '*  P.  T. 
Jun  "  will  find  rather  troublesome  the  repairing  or 
mknufacturing  of  incandescent  lamps.  He  can 
can  consult  Dr.  AUred  Von  Urbanitzky's  Treatise 
on  Eleotridty.  I  believe  there  is  an  English  ver- 
don  of  this  work.  P.  Infasitb. 

[76492.1— Slaotrio  Lamps.— If  you  are  pre- 
pared to  lay  down  a  plant  for  the  construction  of 
glow  lamps,  you  can  make  them  for  your  own  use, 
and  your  own  use  only,  for  they  are  the  subject  of 
a  patent.  As  to  repairing  them,  this  is  little  short 
of  making  tl^em,  and  you  would  certainly  require 
most  of  the  apparatus  for  so  doing. 

F.  Askew. 

[76493.]— Artificial  Plant  Barometer.— Use 
a  solution  of  pure  chloride  of  cobalt  for  the  flowers, 
and  a  solution  of  a  mixture  of  chloride  of  cobalt 
and  nickel  for  the  leaves.  S«  Bottone. 

[76494.1— Zinc— Make  the  plates  as  hot  as  the 
hand  can  Dear,  and  bend  over  a  wooden  cylinder  to 
the  required  size,     liluch  better  than  castmg  them. 

F.  AsKsw. 

i 76494.]— Zinc  Oaatinga  for  Bunaen  Oella. 
f  the  querist  will  turn  to  page  443,  Vol.  XLIX.. 
he  will  flnd  a  simple  method  designed  by  me  that 
produces  a  nice  smooth  casting,  without  using  copes 
or  sand.  Unless  "  Photo*''  1^  i^  lot  of  spare  zuic, 
I  should  strongly  advise  him  to  buy  new  rolled  zinc 
cylinders.  Non-Mathxmatioal. 

[76496.1— Filter  for  Bain  Water.— Employ 
two  benels  connected  near  the  bottom  of  each  by  a 
pipe.  Fluff  the  pipe  of  Ko.  1  loosely  with  a  sponge, 
or  tie  over  it  two  or  three  thicknesses  of  asbedbos 
cloth.  Draw  off  from  No.  2,  or  get  a  small  tub  to 
fit  the  top  of  your  barrel.  Drill  hole  iu  the  centre 
of  the  bottom  of  same,  and  plug  with  sponge,  cover 
wilh  doth,  or  both,  if  neoessary.  A.  B.  B. 

your 
granular 
silicated  carbon  in  his  filter,  he  wilT  doubtless  ^et 
the  result  he  desires,  and  he  can  obtain  the  material 
from  3d.  to  4d.  per  pound.  The  aperture  of  18ui. 
by  l^in.  appears  to  be  small  for  even  a  limited  area 
of  rainfall,  snd  it  would  be  wise  to  provide  an  over- 
flow for  storm  water.  He  should  get  the  silicated 
carbon  in  different  grains,  placing  a  layer  of  flue 
carbon  between  two  layers  of  coarse. 

BBIOHTOir. 

[76496.]— Filter  for  Bain  Water.— If  "  F.  M." 
could  arrange  to  flx  a  barrel  at  a  higher  level  than 
his  rain-tub,  leading  the  down-pipe  into  it,  and 
fixing  a  perforated  lx>ard  or  zinc  plate  on  the  inside 
about  12m.  or  18in.  from  the  bottom,  covering  it 
with  a  layer  of  charcoal  12in.  thick,  above  that  the 
same  thickness  of  coarse  sand,  and  on  top  a  similar 
quantity  of  gravel,  it  would,  I  think,  meet  all  his 
requirements.  A  pipe  should  be  fitted  at  bottom  of 
filter  to  connect  it  to  the  ndn-tub.  The  charcoal, 
sand,  and  gravd  should  be  washed  before  being 
used.  Gestbian. 


[76496.]— Filter  for  Bain  Water.— If 
correspondent,  *'F.  M.,"  will   employ   gvt 


[76496.]— Bain- Water  Filter.— Powdered  coke 
is  best.  Water  will  run  through  quicker  than 
through  sand.  *"  LnroOLir. 

[76496.]— Oharcoal.— I  think  you  might  manage 
this  with  a  slow- combustion  stove.  Pack  your' 
bran^es  (sawn  into  small  logs)  in  the  stove,  light, 
and  only  allow  suffident  air  to  enter  to  generate 
heat  sufficient  to  volatflise  the  vaporisable  matters^ 
and  when  this  is  accompUshed,  which  point  you 
must  watch,  dose  all  openings,  if  aeosssary,  with 
day,  and  allow  to  cool  aown.  A.  E.  B. 

[76496.1— Oharcoa2.—To  bum  charcoal,  a  piece 
of  ground  is  levelled ;  a  thick  pole  ib  placed  upright 
in  the  centre.  Bound  this  logs  or  fagdsots  are 
placed  vertically,  afterwards  at  anindination.  This 
secures  a  current  of  air  through  the  heap  to  the 
chimney  (which  is  formed  by  drawins  out  the 
central  pole  previous  to  lighting  the  fire).  Tha 
large  wood  should  be  placed  first,  and  the  smsller 
on  the  outdde,  whidi  should  be  dosdy  packed. 
The  heap  is  then  covered  with  brushwood,  and 
afterwards  with  turf,  day,  or  sand.  The  material 
for  lighting,  having  "previously  been  plac^  at  tha 
bottom  of  the  heap  before  piling  the  logs,  ii  now 
ignited.  Holes  in  the  earth  covering  at  the  bottom 
Ukving  been  made,  air  is  admitted  till  tl^  fire 
spreads  through  the  heap.  Should  this  not  do  so^ 
a  new  hole  made  in  the  covering  will  soon  remedy 
it.  When  the  smoke  and  white  fiame  eease  to 
escape  at  the  vent,  all  the  bottom  holes  are  dosed, 
and  lastly  the  diimney.  The  charcoal  then  smoulders 
till  it  cools  and  is  ready  to  be  drawn.   Cbsibian. 

[76499.]— Gtold  I«acquer.— Bectified  spirits  of 
wine  332  psjrto,  shellac  16  parts.  drsgoiTs  blood 
4  parts,  turmeric  1  part,  crushed  glass  16  parts—all 
by  weight.  Powder  the  resins  in  a  dean  mortar 
along  with  the  glass ;  place  in  a  narrow-mouthed, 
glass- stoppered  bottle ;  add  the  spirit,  and  agitate 
two  or  t^ree  times  every  day  for  a  week.  Allow 
to  settle,  then  decant  the  dear  portion  for  use. 

S.  BOTTONS. 

[76499.]— liaoqniTS.— For  a  pale  lacquer :  loz. 
gamboge,  2oz.  Gape  aloes,  ik>wdered,  lib.  pata 
yellow  shellac.  Pale-gold  liMquer:  8oz.  sheuao, 
2oz.  sandarach,  8oz.  turmeric,  2oz.  anatto,  |oz. 
dragon's  blood,  1  gallon  spirits  of  wioe.  Stand  10 
days  in  warm  place,  ^king  bottle  frequently. 
Tned.  F.  Askew. 

[76600.]— Aocomulatora.— Ton  will  find  full 
description  of  the  best  way  to  make  these  at  paesa 
189  to  197  of  my  book,  **  Blectrical  Instruments '^* ; 
also  in  £no.  Hboh.,  in  several  of  the  recent 
volumes.  S.  Bottoke. 

i76600.]— Aconinalator.— A  good^  accumulator 
ormed  by  a  glass  cylinder  containing  a  porous 
pot,  both  fflled  with  a  ihass  of  leaden  dust.    In  the 


outer  cylinder  there  is  placed  the  (— )  leaden  nar- 

e,  and  in  the   porous  poc  the  (+)  one. 

The  two  divisions  of  the  leaden  mass  are  immersed 


P.  Invahtb. 


UNANSWERED  QUESIES. 

«^M 

Tk€  »umber$  and  Htiu  0/  quenet  tohiek  rtmain  wum^ 
gwtred  for  fiw  utetka  are  kutrUd  in  this  li$tj  mtdjf  ttiU 
unantwered  are  repeated  /ow  weeJu  a/lerwarda.  We  truat 
our  readers  wQl  look  over  the  U»t,  and  tend  what  i^formati^u 
they  can  for  the  bm^t  of  their  fellow  contrilmtor$. 


Sinoe  oar  last  "Qlatton"  has  replied  to  76219,  UiiS, 
76886,  76480,  76064;  "Max  Paris/'  76760;  "Mistial,*^ 
76936,  76164. 


76966. 
76896. 
78006. 
76009. 
76010. 
78017. 
76081. 
76038. 
76086. 

76186. 
76189. 
76190. 
76191. 
76806. 


Phosphor  Bronze,  p.  889. 
lYIangle,  339. 
Small  Hooks,  889. 
Deviation  of  Compass,  889. 
Wire  Spinning  for  Pianofortes,  839. 
Generator  for  Gaa  Fumaee,  889. 
Spiral  Steel  Springs,  839. 
Steel  Tube  and  OastiBg,  840. 
Tdephone  Oonstzuction,  340. 

Violonoello,  p.  426. 
Boof,4S6. 

BeBUyering  Glass,  426. 
Portable  Telesoope.  426. 
Arc  Lamp,  427. 


Tbbsb  are  at  least  two  hairless  horses  in  th» 
United  States,  one  of  which  has  a  silky,  smooth 
skin  of  a  black  colour.  It  has  neither  tail,  msne, 
nor  body  hairs,  and  is  of  a  heavy  build.  The  other 
specimen  does  not  seem  to  perspire  through  the 
sahi,  but  rather  through  the  moutn  and  nose. 

It  is  stated  that  a  German  firm  has  perfected  a 
means  of  making  a  profitable  disposition  of  saw- 
dust by  which  it  is  applied  to  a  mechanical  use,  and 
has  thus  far  been  attended  with  success.  An  add 
is  mixed  with  the  sawdust,  and  the  whole  mass 
moulded  into  blocks  or  any  other  form,  resulting  in 
a  fine  material  for  building  purposes.  The  blocka 
assume  extreme  hardness  of  surface,  and  are 
practicaUy  non- combustible.  The  material  in  the 
moulded  forms  i»  said  to  be  much  stronger  than 
timber  in  these  forms,  and  much  lighter  than  either 
iron  or  steel,  and  can  be  prepared  cheaply. 
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^76503.]- Wella.— Wanted,  reference  to  books  on ;  or 
ptiTate  water  supply  by  gravitation— H.  W. 

(76604.]— Bell  Olrouit.— I  hare  two  ahopa  about 
60yd8.  apart,  and  want  to  fix  a  bell  ciionit  just  to  indicate, 
and  to  ring  in  oppoeite  directions,  namely,  right-hand 
piQsh  to  ring  left-hand  bell,  and  left-hand  push  to  ring 
light-hand  bell.  How  many  cells  should  I  require  ?  I 
must  of  neoesaity  have  two  wires,  and  beliere  outdoor 
twin  would  suit.  Could  I  possibly  make  earth  the  return 
wire  by  connecting  to  gas-pipe  ?,  Please  state  a  better 
and  cheaper  method  of  indicating  or  communication.— 

[78506.1— 8peotrO0OOjpe.— I  wish  to  make  a  spectro- 
scope, and  shall  be  glad  of  adyioe  on  the  following  points  : 
A  R?"^  •  quarta  prism  of  IJin.  base.  (1)  What  aose  lens 
▼>".  «^,  for  o.g.  of  telescope,  and  what  eyepiece  shall  I 
use  T  (2)  YHiat  ought  the  telescope  to  magnify !  (8)  What 
most  be  length  of  collimator  and  size  of  glass  for  para- 
liserT  (4)  Ought  paraliser  to  be  an  achromatic  glass,  and 
what  diameter  and  focus !  (5)  Sow  can  I  m*ke  a  slit,  and 
what  ou^ht  to  be  the  aise  of  opening !  (6)  How  can  I  tell 
when  pmm,  telescope,  and  collimator  are  properly  ad- 
justed T  Any  hint  that  will  help  me  I  shaU  be  thankful 
toreeeire.  Is  there  any  elementary  work  with  deacrip- 
oon  of  spectra  published!  I  have  Proctor's  book.— 
oPBcraux. 

[7650J.]-Blnflr  Armatiire.- Would  Mr.  Bottone 
Kmaij  tell  me  the  proportions  for  a  small  dynamo  suit- 
able for  a  ring  whieh  I  have  T  It  is  soft  cast  iron,  turned 
ul  over,  ajin.  outside,  1 6-16in.  inside,  lin.  wide.  I  should 

*i?*J*S^'  ^.y^^'  ^"^P:  ^  ^°^  »  voltage  as  possible, 
so  tnat  it  will  be  suitable  for  charging  accumulators. — 
Biso  Aamatusx. 

[76507.1— BleotrioaL— Sir  D.  Salomons,  in  his  "  Man- 
agement of  Light  Installation,*'  gives  the  ampdres  given 
by  each  square  foot  of  surface  in  the  secondary  cell.  What 
I  want  is  a  simple  explanation  similar  to  this  of  the 
amperes  siven  by  the  different  sorts  of  primary  batteries  T 
AiBOoan  Mr.  Bottone  tell  me  how  to  make  a  switch  to 
wverse  the  double-pole  boat  motor  described  by  you  some 
time  ago  T— No  Name. 

[76608.]— HanBom  Oab.— Gould  some  kind  reader 
4Pve  me  a  few  dimensions  of  a  hansom  cab,  as  I  wish  to 
make  a  drawing  to  send  abroad  to  my  brother,  who  wishes 
to  have  one  naade  there  I  Any  of  the  ordinary  cabswiU 
Qo,  preferably  the  square  or  oblong  ones  — SxpsaucBSTaa. 

[76609.1-Optloal  Illaaion.-I  have  noticed  in 
sevml  vnblidiouse  lamps  with  purple  glass  in  them  a 
xsddish  halo  round  the  flame,  which  often  disappears  on 
closer  approach.  Can  anyone  explain  this!  I  may  add 
that  I  wear  concave  eyeglasses.— J.  H.  A. 

A  ^S5i^l7^***^^,»  ^J^  Weiffhta  in  Wator.- 
m?^?^  Of  nune  tells  me  that  an  appliuice  was  made  by 
wldoh  lax^  weights  could  be  raised  in  water;  it  was  made 
of  stout  tm  m  the  shape  of  a  beer-barrel,  about  2ft.  long 
&!!"•«•*??"  c«*tra.  to  which  was  attached  a  fle^le 
tnbe.  By  blowmg  through  this  tube  with  the  mouth  2cwt. 
oould  be  raised  to  the  surface  of  the  water.  I  believe  it 
was  exhibited  at  the  Aouarium  some  time  sjro.  If  any 
reader  could  explain  working  of  same  should  feel  obliirecL 

[76511.1- Water-Motor.— Would  the  supply  from  a 
tin.  house  water-main  in  a  main  road  with  oonstant- 
siqpply  system  be  large  enough  to  work  a  h.p.  water- 
motor  I  If  not,  what  size  pipe  would  be  necessary !  The 
watCT  is  suppUed  by  the  VauxhaU  Water  Co.  ShaU  be 
mu^  obliged  for  any  information  as  to  cost  of  working, 

C786l«.]-The  Bun  and  Barth.-Will  "P.R.AA" 
or  other  correspondent  inform  me  whether  I  am  correct 
m  my  conclusion  that  supposing  the  earth  were  roplaced 
ny  a  sun  having  the  same  mass  and  volume  as  the  sun  of 
ooigyBtexsk,  and  the  two  revolved  around  a  common 
eentro  of  gravity,  their  distance  apart  being  the  same  as 
vutl  separating  the  sun  and  earth,  they  would  have  a 
period  of  about  129-138  days  t—L. 

[765l8.]-lnduction  Coil  for  Telephone.-To 
7T*  u  ^l.  -A-LLsop.— I  have  constructed  a  Gower-Bell 
telephone  by  your  instructions  given  in  this  paper  about 
a  year  ago.  I  wirii  to  have  an  induction-ooifin  it  which 
I  want  to  be  suitable  for  a.distanoe  of  from  half  to  two 
mgee.  Kindly  say  what  weight  of  No.  S3  B.W.O.  double 
sift-covered  copper  wiro  should  be  used  to  form  the 
primarr  coil  of  each  insiarument,  and  also  of  No.  28  to 
l?i2  *^*  wcondary-ooil  in  each!  Is  the  No.  28  to  be 
amge  or  double  silk-oovered,  and  what  must  be  the 
length  aqd  diameter  of  the  soft  iron  core  I  You  say  its 
having  an  exposed  diaphragm  is  an  objection.  Would  it 
be  an  advantage  to  have  it  covered  ill  by  some  such  ar- 
rsngement  as  the  Johnston  telephone  is!  Should  the 
«iWiwm  be  secured  by  cork-pads  at  the  anirles  only. 
w  by  strips  of  wood  all  round,  or  ends  only  t-^aBsar 


state  if  that  is  so.  My  cells  have  been  in  use  20  months. 
— Elbotbio. 

[76516.1— Teleseope.-I  have  a  8Jin.  Tolly  telescope, 
which  I  bought  lately.  The  performance  not  being  good, 
I  wiah  to  know  if  the  o.g.  is  in  the  right  way.  Thero  are 
two  lenses  in  it:  one  a  thin  lens,  the  other  thick  ;  it  is 
6ft.  mn.  foeal  length.  In  trying  to  reverse  the  o.g.  I 
unluckily  got  it  fast  in  the  cell,  which  is  too  smalL  How 
can  I  get  it  out  without  injury  to  ^le  o.g.  I  I  do  not 
wish  to  cut  the  celL— Stax  Qazbb. 

[76517.]-To  Mr.  Bottone.-In  b'uUding  a  ring 
armature  of  laminationsi,  is  it  quite  necessary  to  use  bolts 
of  other  metal  than  iron  ?  WiU  yon  kindly  let  me  know 
the  amount  and  size  of  wire  to  give  50  volts  on  a  ring 
armaturo  5in.  in  diameter  and  4in.  long  at  1,910  rovs  per 
mmote  T    How  many  I6c.p.  lamps  of  that  voltage  may  I 

^e?i***J*»^*'  ^'^'  ^ound  with  11  Jib.  of  No.  20 
B.W.G.— EuEcraic. 

1  .t^yi?- J,- Differential  Oalonlua.  -Would  you 
kmdly  tell  me  if  I  am  right,  or  where  I  am  wrong,  in  the 
foUowmg problem?  I  wish  to  find  the  lenfl^th,  B  D,  so 
that  the  area  of  the  rectangle  A  F  shall  be  as  great  as 


possible  in  the  circle  ABC.  r=:radius  of  circle,  x^B  D. 
Then  D  C  will  be  a  mean  proportional  between  B  D  and 
DE.  That  is,  D  C  =s/  X  (2r-x;.  and  AC=52>/x  (2r-«), 
and  PC  =  2(x- r).  Then  j/  the  area  of  reotangle~2  {x-r\ 
X  2  ^/  X  (2r-x}.    I  should  like  to  know  if  I  am  right  so 


fart    Then,ify=(2x-2r)  [2(2»-x-x«)JJ,-.Does  -^  = 

4(2«-x.)j+{ll:^^_llrl!   I  should  be  gM  to 

have  any  errors  in  the  above  pointed  out,  and  I  should  be 
further  obliged  if  you  would  kindly  name  the  best  book 
on  the  Differential  Calculus  to  follow  the  lessons  lately 
given  in  the  •*  B.  M."-  Staxy. 

S 6619.] -To  Telephonists.— I  have  two  telephones 
1  switch  bells,  distance  60  yards,  two  Ledanoh^  cells 
No.  2  at  each  end,  no  induction  coil,  a  carbon  transmitter, 
a  relay  at  each  ^d  for  ringinff  bells.  I  wish  to  extend  to 
another  room  distance  70  yards,  and  to  put  them  like  those 
on  the  railroad  cabins,  three  in  series  to  ringup  by  signals, 
one  for  No.  1,  and  two  for  No.  2,  and  so  onTl  wish  for  some 
one  to  kindly  sketch  inside  of  switches  the  connections  for 
same.  Is  itpossible  with  the  reUys  to  be  worked  on  this 
principle  ?  What  pussies  me,  when  two  are  talking,  won't 
the  other  bell  be  ringing  by  the  current  pasaiuR  T  Also 
would  two  cells  in  addition  to  the  four  be  sufficient  !— 
Youxo. 

[76620.1-Himninffs  Transmitter. —Can  any 
reader  tell  me  if  ferrotype  plate  would  do  instead  of 
platinum,  or  if  thero  is  anything  that  wonld  come  in 
eheapor  than  platinum  and  answer  as  well  1  Also  is  the 
back  plate  made  fast  round  ite  edges  the  same  as  front 
plate!  What  is  the  size  of  plates  and  distance  between 
back  and  front  for  the  granulated  carbon !— Slatbb. 

r76521.]-PhotOffraphio  Tent.-I  require  a  port- 
able tent  for  developing  and  changing  plates,  in  size  6ft. 
high  by  ift.  square,  so  that  I  can  take  number  of  photos 
on  the  spot  and  develop  them  if  required.  I  want  this  so 
toat  It  will  fold  up  for  travelling.  Can  anyone  give  me  a 
hint  or  two  what  to  make  it  of,  and  how  to  make  it— 
quite  light  proof  T— W.  A.  T. 


CrESi^J^^S.  ^^PttS?*?"  **»*.  Lantemists.- 
Conneoted  with  an  optical  lantern  I  have  three  phmo- 

oonv«  loises,  which,  as  near  as  I  can  make  out.  are 
respectively  of  lOin.,  llin.,  and  lain,  focal  length.  Each 
ofthose  lenses  slide  mto  a  brass  tube,  and  are  fixed  in 
position  by  a  series  of  flat  brass  rings  which  slide  back- 
wards and  forwards  inside  the  aforesaid  tube.  WiU  any 
^iSSJi^if "  ^^^  ^7^  ,"«  *^»e  following  queriM 
iSlS^f^i^?'^^ ^  ^•A^^^t."  *^«  iSSwctions 
J?5?SJ!iS  ?®  I*?**!?..*"  i^* '  *•  ^iU  two  lenses,  each 
^different  fooiU  length,  when  mounted  in  one  tnbe  aet  in 
oonJunction  with  each  other  and  produce  a  sharp  picture- 
as  these  are  apparently  intended  to  do  T  2.  In  using  them 
as  doublete,  what  would  be  the  proper  distances  the 
ro«pecrtive  lenses  should  be  apart  from  each  other  to  oro- 
duoe  the  best  result?  8.  How  ought  the  lenses  to  be 
plaoeduisidetubeT  Should  the  convex  or  plane  sides  be 
^]^SJ\**'  ^®  condensere,  and  should  the  convex  sides 
g  both  lenses  when  used  together  face  the  same  way  !— 

•  K^^i^^-^®®^"^^^!**®'*--!  ^ve  51  cells  in  series. 
^•^•*%^  W.  type.  When  flnit  chaned,  the  hydronote 
rose  to  1200 ;  it  has  ^raduaUv  su^Tai  iow  it^ll?^ 
aiouldlput  more  acid  to  raise  them  to  1200  again  T  I 
have  been  told  that  the  acid  does  not  evaporateTpUase 


176522.]— Shootln*  Star8.-Can  "F.R.A.a.'»  or 
any  of  your  readers  give  me  any  information  regarding 
the  following  r-Last  night,  at  11.20  p.m.,  as  I  was  look- 
Si^  A^?^  ?i  ^^  ^P^  appeared  to  be  a  star  pass  below 
ttat  star  (Capella),  and  disappear  in  Orion.  It  appeared 
bnghter  than  Frocyon,  and  seemed  to  move  something 
after  the  manner  of  a  flre-balloon,  but  with  a  greater 
apparent  velocity;  it  remained  in  view  an  appreciable 
space  of  tune,  and  did  not  appear  to  fall  as  it  moved.  I 
see  in  your  "  Astronomical  Motes  for  February,"  the  first 
is  given  asa  date  to  look  for  shooUng  sten ;  but  as  this 
one  is  altogether  different  from  any  I  have  hitherto  seen, 
I  should  like  to  know  if  it  is  a  common  occurrence,  and  if 
it  may  be  looked  for  on  the  15th.  Perhaps  some  of  your 
oonespondents  can  also  enlighten  me  as  to  what  part  of 
the  heayens  Saturn  may  be  looked  for  at  present  1<- 
CuBioas. 

[76523.] -Dynamo. —Will  any  one  kindly  explain  to 
a  novice  why.  when  two  strips  of  lead  immersed  in  dUute 
sulphuric  acid,  one  attached  to  positive  and  other  to  nega- 
tive of  dynamo  whilst  running  the  cause  of  the  one  from 
positive  turning  brown,  and  negative  remainmg  nearly 
the  colour  f  An  expUnation  of  the  above  will  oblige.— 
u.  J. 

r76624.]>  Joining  TinfolL— Osn  any  of  our  xeaden 
inffurn  me  of  a  snlistanoe  that  will  jqin  the  foil  together  T 
It  u  too  Uun  to  solder,  and  I  want  some  substance  that 
will  join  it  flrmly,— J.  B.  W. 

[76526.]— Oil-Qus.— Can  any  one  inform  me  how  to 
inake  oil-gas  to  light  up  small  house,  say,  three  burners 
at  once  I  I  have  heaxd  of  the  Helios  gas  making  ma- 
cjiine.  Gould  any  reader  give  me  information  respecting 
>^  or  give  me  some  oheap  method  of  lighting  small  house  1 
-""»»•  W^« 

[765«6.]-Bronse_Castlnr-To  Ma.  Fl«tohxb.— 
Having  one  of  your  No.  3  furnaces  I  intend  tfi  toy  bronze 


casting  beetles,  ftc,  by  the  boningnmt  prooea.  ifa 
vou  please  give  the  proportions  of  metals  to  ^•^  §  |J| 
bronze  for  this  workt  Also,  whether  goLdonOrvZ 
sometimes  added  to  broaae— in  what  pmpiiTti^nin^  y^ ^ 
they  improve  the  oolourt  Also  a  receipt  to  bnaaf 
castings  to  give  them  the  dark  eotov  of  old  Hw 
Some  works  say  sulphate  of  copper,  ver^xii,  aadi^ 
gar ;  but  do  not  say  proportions,  or  if  used  hot  wiM 
Also,  what  proportiOD  of  plaster  of  Iteis  sad  BsthUfc 
will  stand  a  bright  red  heat  to  bum  out  the  bseUM,  ^) 
—J.  J.  H. 

[76627.]  —  Chamber  Or^an.  -Can  aay  «<  qq 
readera  mterested  in  musical  instruments  hiip  m  b 
Riving  me  specifi<»tion  for  a  snuJl  pipe-araufni 
drawmg^room,  the  size  of  which  is  16ft  loag  by  ltfLi& 
by  6ft.  7in.  high  T  I  have  got  a  book  on  "  Oma  Btf£. 
ing,"  by  Mkrk  Wicks, andlahall  carry  ont his dhttte 
for  making  paper  pipes.  Can  I,  with  a  he^  of  81 1^ 
make  a  Bmall  instrument  with  two  tw«w«^«  aadpsSik 
or  would  the  pedal-osgaa  be  too  loud  f or  the  soi  mi] 
I  should  like  to  be  able  to  oonstruet  the  oma  ia  % 
smallest  possible  space,  so  as  not  to  saaks  a  tam  Mttf 
cumbersome  furniture.  What  would  be  the  besttni^ 
ment  of  stops  for  tiie  great  andswcU  orgsasi  Atpae 
14  in  Mark  Wick's  ^ook  on  **Oi«w  Boildi^^ 
Amateun  "  a  small  two-manoal  is  deseribed  ocnnDaw- 
(Oreot  organ) :  Open  dispaaon,  44  pipes :  sto^dapHi 
bass,  12  pipes.  (Swell  organ) :  Lieblieh  Qedu(,  6 
pipes;  flute  (for  principal, small  scale), 44 pipsB;tt^ 
144  pipes.  Conplen:  Swell  to  great  onlnOi  ssdto 
great  ooteve,  octave  on  great.  Now,  what  mold  bean 
of  the  foregoing  without  the  case,  making  it  as  eomss 
as  possible  I  Oould  the  Kermulophon  to  tenorC,  Mj^ 
be  added  to  the  swdl,  without  making  it  son  thuih. 
or  6in.  broader !  As  I  am  a  shipwrfgu,  I  shall  bi  ^ 
at  home  on  a  job  of  this  sort ;  but  I  shall  bsvsto«a4r 
economy  as  much  as  possible.  In  eonelBsioa,Insyay 
that  I  have  made  with  satisfactory  resnlti  a  papaiqi 
at  a  cost  of  id.— Chobistbb. 

[76628.1- Bleotrlcal.— I  have  a  number  ol  eutai 
plates,  taiken  from  old  Leclanche  cells.  WUlthsMBhta 
be  suitable  for  a  bichromate  or  any  other  bstteij  Iibj 
makeuj)!  Also,  will  they  want  any  prqwnsff  iln, 
I  have  eight  hoorseshoe  magnete,  each  wrandin&slNt 
5lb.  of  No.  18  ootton-covered  wire,  whieh  I  wut  enatisf 
to  saturation  all  at  onoe.  The  length  of  the  eon  ii  Ilk., 
diameter  about  l^in.  What  battery  must  I  nse,  sad  aow 
many  cells  of  one  pint  each  f  — H.  V, 

,  [76829.1-Swin»  Bridges. — ^Will-     .■ 
information  of  the  construction  of  railwi 
over  the  river  Humber  at  Qoole  and  How 
and  width  of  swing  opening  f — ^Bxoivxbb. 

[76630.]-Voltmeter.-WillMr.  Boti«  ■ 
the  following  information :  In  the  "  &  . .  od.  10, 
1890,  p.  160,  are  particnlan  of  voltmeter  to  mdtoU 
yvlta,  I  propose  constructing  myself  two--OBe  to  itsd  ta 
10  volte,  the  other  to  26.  What  sitexatiaB  woold  be  aiesi- 
sary  in  the  sketch  given  to  bring  out  a  good  10  sad  fi  nit 
as  above !  Woold  not  the  giaoing  of  quadxa&t  be  betttf 
done  ^the  aid  of  a  dynamo  and  ftnt-claas  vottoiUi  !l 
think  lean  have  the  use  of  both.  I  see  also  tea  ikwi 
the  sucking  solenoid  dimensions  are  given  as  l^alMi 
X  |in.  intenial  diameter.  Would  a  slot,  say.  S-Uxjatf 
lin.  X  l|iB.  long  be  better  than  the  |in.  round  hok  l-jhot 
being  to  me  soaroely  room  for  hanging  pieeesB  to  dac 
— VoLxa. 

[765ai.]-Magn6ti8ing^Steel  Platei.-Iva!' ti 
magnetise  a  number  of  thin  steel  plates  |iB.x|iB.lw« 
bat.  Wai  a  correspondent  tell  me  how  I  eas  peflu* 
nently  magnetise  them  T  I  cannot  get  them  to n^*^|>^ 
magnetism  for  many  weeks,  and  for  my  appliaaae  ws 
no  use.  Does  the  quality  of  steel  used  rastterl  *J^?^ 
carefully  fixed  them  with  north  pole  downwax^  oa  tte 
magnetism  disappean  in  six  or  eight  weeks.-J<  &  & 

[76532.]— BevolTing  Stereoecope.-lMoafflDj; 
to  make  a  revolving  stereosoope  to  hold  fiom  OOto  iw 
slides,  and  to  show  transparenetes  as  well  as  ffdiwr 
slides  t— J.  JoHvsov. 

[76638.]- Uiorophone.—  Can  Mr.  Bottoos alb. 
AUsop  help  me  in  the  following  t  I  wish  to  msBisiao* 
phone  to  hear  sounds  prodnoed  inside  a  <wsedw 
through  the  sides  with  the  greatest  incresae  of  lf2^ 
possible.  What  form  of  microphone  would  be*fla-J» 
possibility  of  the  battery  clmUng  or  makmg  w 
sounds  must  be  reduced  to  a  minimnm  T  I  have  tsotH^ 
magnete  for  telephone,  bobbins  wound  to  70  ohma.  ung 
these  be  utilised  to  render  battery  unnecessary!  Ivtw 
think  a  bi-aural  arrangement,  similar  to  ^^'"^ 


sunace,  say  aoous  sin.  a«  a  rame.    a 
rangement  would  much  oblige.— G.  M. 

[76584.]—  Bamaden  Syepieoe.-Ia  *,55J?S 
eyepiece  consisting  of  two  plano-convex  lenses,  «fj^'r 
focus,  separated  by  a  distanee  of  jtn.,  iriiat  •bobM  M«f 
diametenof  field  and  eye-lenses  respeotivelf  :tbes^ 

ture,  and  position  of  stop!  Also,  what  sised  g""? 
should  be  provided  in  front  of  eyelens  to  look  tbrng- 
The  e.p.  ss  at  present  mounted  by  myself  is  on^JPJ 
tory,  and  I  thmk  the  apeitnrea  are  not  pNpoiaaBflH 
correctly.— O.  Caxwblu 

[76886.]— Bye  Diaeaae.— For  •omeyear  atw»g^ 
after  reading  or  writing  too  mooh  by  kWTs-**  * 
have  seen,  when  looking  at  a  bri^t,  naked  h^^ 
flame,  a  rins  of  light  consisting  of  bands  of  red*  ^'^^ 
yellow,  and  green,  forming  a  kind  of  ""^jTSiii 
flame,  and  sometimes  this  has  been  followed  qr  *  VJ*rl 
blindness  of  the  left  eye,  which,  however.  '^*rSl 
passed  away  in  a  few  houre'  time,  after  ««^2fJ-2 
the  eye.  But  a  fortnight  sgo  an  attack  of  tha  ^ 
blindness  came  on  suddenly,  and  has  not  pBisea  obv^ 
doctor  says  it  is  "  glaucoma,"  and  an  o;»«*»^"ii?3t 


t>eneflcial.  Mr  doctor,  in  tns  ™»^;^^7>^ 
given  me  a  lotion,  and  the  sight  of  the  «y»  'SS^ -« 
unproving,  though  very  graduafly.  If  t*^Jt*!LiS- 
other  simple  treatment  would  in  time  eon  .tbe  ^JzL 
out  theneoesstty  of  an  opeiaUon,  I  should  betm^ 
glad— SoypBBEB. 
[7e538.]-01eaning  lieclanohe  Ziaoi.-I  »w 
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sK  good  poliah  in  time,  but  it  takes  weeks,  only  working 
gfniflfa.  Is  there  no  snbetanoe  that  oats  more  qoioklyl 
How  ia  pattf-powder  used  !  I  shoold  muoh  like  to  know 
Mm  long  a  din.  lens  ought  to  take  to  polish  hy  hand, 
ooaetime  sinoe,  Mr.  Linsoott  sUted  that  he  had  watched 
the  prooen  of  polishing  plate  glass ;  I  should  be  much 
obligtd  to  him  if  he  would  state  what  polishing  material 
i*  vied,  also  the  method,  and  time  it  took.-^.  Cakwkll. 

[76546.1— Olook  Wheeta.-I  hare  n  doek  wheel  cut- 
«ug  engine  whieh  cuts  a  straight  tooth.  Will  someone 
^ffy  give  the  beet  method  of  putting  cunre  on  tooth 
^^bont  the  expense  of  a  loaoding-ap  machine  T  The 
Old  meUiod  of  rounding  with  a  file  is  not  sulficienUr  aocu- 


[765tf.]~0i>ea8e.^I  htyebeen  experimeattng  to  find 
*  substance  to  which  grease  wiJl  not  stick.  Up  to  now  I 
M?e  failed.    Oan  any  reader  aaaiit  me  T— A  Kovics. 

fti'J**®-]— Electrophonn.  —  To  Ms.   Bottovk.— 
oeeiiaj  directions  for  making  th's  in  back  numbers,  I 


■ome  MKled  cells  th^t  have  been  laid  aside  and  neglected, 
the  remit  ia  the  solution  has  erapomted  and  formed 
almost  Insoluble  crystftla  on  the  zincs.  Will  some  ons 
ptoMe  niggest  the  beet  solution  to  run  in  to  dissolve  these 
lad  the  same  time  not  to  attaek  the  sines  T  I  have  tried 
talking  with  elean  oold  water  (as  advised  in  back 
Bumbera).  but  it  is  no  good,  and  in  trying  to  get  the  sine 
plates  out  I  hare  broken  two  of  the  vulcanite  ceUs,  so  it 
seems  as  if  the  mncs  will  have  to  be  cleaned  by  passing 
throng  a  aolatlon.  How  would  warm  water  with  a  little 
muriatie  acid  do?  Perhaps  Mr.  Bottone,  or  someone 
who  know*  exactly  the  chemical  nature  of  these  crystals, 
e«B  tell  me  what  will  dissolve  them,  and  much  oblige— 
F.fi.MKT.8oo. 

[76697.1— Insolatinff  Soft  Iron  ]>lse«.— Is  it 
necessary  to  iiiaert  a  diamagaetie  substance  between  the 
spindle  aad  the  soft  iron  discs  in  a  drum  armature  of  the 
Ediaon-Hopkinaon  type?  If  so,  what  is  the  beet  sub - 
Btaaoe,  and  ia  a  fcood.  thick  varnish  not  sufficient  T  This 
snbetanee  is  appaxently  sufficient  to  insulate  magnetically 
the  soft  inm  diaes,  one  txam.  another.— A.  T. 

[78688.]— Phonograph.— To  Ma.  Buooarr.— I  am 
making  a  phonograph,  and  would  like  to  try  lever 
stylusea  mentioned  by  you  in  reply  to  query  76364.  Will 
you  pleaae  deacribe  this  form  of  stvlus  T  also  what  vou 
mean  by  careful  cooling  of  waxcylindexs !  Is  micro  glasB 
thftt  used  for  microscope  objects  T  Will  you  kmdly 
explain  the  proceas  of  thinning  down  the  same  with  fluoric 
aad  t  Also  are  the  reeoiding  and  reproducing  diaphragms 
alfkeinthlcknesi!-A.Nr  ^  »  -» 

[76639.1- Faulty  O.Q.— I  have  an  o.g.  said  to  be  by 
Peter  Bolland,  but  its  performance  la  not  at  all  satia- 
fuAory.  It  ia  iHn.  aperture,  and  about  48in.  focus.  With 
a  power  of  40,  lunar  detail  seems  to  be  sharp  enough,  but 
a  plaaet  can  aearoely  be  f ooussed  at  alL  This  power  of 
40  IB  about  the  highest  that  the  o.g.  will  bear  even  on  the 
moon.  The  eyepieces  are  not  at  fault,  as  they  work 
all  light  on  my  6in.  reflector.  I  shall  be  very  glad  If  some 
piaooeal  hand  can  advise  me  in  this  matter,— Lairs. 

[76640.1 -*I>yiia]no.— I  have  eastings  for  dynamo 
(Idiaon-Hopkiiison  type)  of  following  dimensions:— 
Field-magnet  oores,  4fin.  long,  l^in.  diameter;  pole 
pieces,  Sin.  square ;  tunnel  for  armature,  S^in.  The  oores 
sre  united  by  massive  yoke.  What  amount  of  wire  on 
field-magnets  (to  be  shunt  woond)  to  give  60  volts  I  How 
mnoh  eunent  ^vill  it  give  at  above  prenure  ?  How  many 
revolntians  f  Gommutator  to  be  of  18  nections.  Any  in- 
famatieii  will  Im  greatly  valued.- S.  M. 

[76841.1  — Volooities  of  Falling  Boaiea.-In 
eonvertaoon  with  some  brother  engineers  the  other  day, 
the  following  srtatement  was  put  forth  as  an  axiom— viz.,  i 
that  solid  bodioi  of  identical  shape  and  dimensions,  but  of 
diffennt  spedfie  gravities,  would  fall  through  the  air  at 
the  same  velooity.  Thua,  a  ball  of  gold,  a  ball  of  east 
tnn,  and  a  bsUl  of  aluminium,  each  Sin.  dia.  would,  if 
libeiated  sfanuJtaneonsly  from  a  height  of  100ft,  reach 
the  ground  afe  the  same  moment.  This  seems  to  me 
absurd,  but  a  textbook  named  Adoock's  was  produced, 
in  whioi  there  appeared  to  be  a  formula  somewhat  be«ring 
cot  the  above  views  :  but  the  words  mentioned  in  the 
foimula  appemr  to  relate  to  the  falling  of  given  bodies 
through  Bpeuo^  and  not  through  the  air,  whereas  in  the 
position  set  u  p,  f  tilling  through  the  air  was  one  of  the 
dements  of  the  discussion.  As  an  old  reader  of  your 
jooxnal,  I  ahould  be  obliged  if  someone  would  state  the 
reipeotive  velositieB  at  which  each  of  the  above  metals 
would  fall,  as  I  have  no  data  for  such  caloulatioaa,  and 
the  formula  spven  in  Molesworth  doee  not  apply.  It 
would  oertainiy  seem  to  me  that  if  the  falling  velocities  of 
mdi  of  the  alMve  metala  were  identical,  you  miriit  go  on 
adding  others,  as  a  ball  of  chalk,  one  of  wood,  and  so 
Avthj^hieh  would  render  the  comparison  more  ridioiilouB. 

—J.  WXLDB. 

[76542.1— ALOCumxilator.-To  Mb.  Bottovb.— Z  am 
desivons  of  coaking  a  small  pocket  accumulator  as  de- 
scribed in  your  book  <*  Blectrical  Instrument  Making  for 
Amslsurs,'*  with  the  following  modifications,  and  shall 
be  glad  if  you  will  tell  me  whetner  it  will  be  satisfactory 
for  use  with  a  4  volt  lamp.  I  wish  to  make  contain- 
ing eell4in.  by  4in.  by  lin..  the  internal  division  for  the 
two  oells  to  be  parallel  to  the  ends,  making  two  cells  4in. 
by  Un.  by  lin«,  the  lead  plates  oeing  cut  to  fit  them. 
(S)  Would  ten  oell  chromic  acid  battery,  with  plates  6in. 
by  Sin.,  be  sufficient  fbr  three  Sep.  16-volt  lamps  in 
PMtUelT  My  idea  was  to  connect  eight  cells  in  series, 
end  the  next  two  in  paralleL  (8}  Is  there  any  difference 
ia  hght,  of  a  6oip.  lamp,  of  6, 8,  or  10  volts  rcspeoUvely  t 
—0.  C  Nbwlaxd. 

|76S43.1^Papor.— (1)  Will  any  reader  inform  how  to 
reduce  old  paper  to  pulp  T  (2)  Are  chemicals  required 
toctimolTeitl  (8)  What  should  do  to  get  its  consistency 
in  the  form  of  a  paste.  (4)  Is  it  poesiSle  to  mould  pulp 
iato  different  shapes  by  pressure !    If  so,  how  t— Papbb. 

[76644.1— Oraoked  BelL— I  have  dropped  a  large 
bell,  and  erscked  it  I  can  solder  it  if  I  can  find  the 
^eh;  but  at  present  that  is  beyond  me.  Will  some 
fpend  give  me  a  hint  how  to  proceed  to  find  out  where 
the  omck  is  t— Akatbub. 

JT66I6.]— Ii«n>-OrlBdlji8-.— To  Mb.  Livboott.— 
lue  "*?.  J.  O  *•  is  a  recent  issue,  I  should  be  glad  to 
have  a  few  hints  from  practical  correspondents  as  to 
^oluhinff,  Ae.     Perhaps  "  Boro  Silicate  Crown  "  or 

ini«*  n^^fOi  Despond  I    By  means  of  rouge  and  pitch  I 


found  (no  thanks  to  index,  though !)  your  paper  in  Vo. 
1081,  in  which  you  give  precise  liioaits  for  thickness  of 
sine ;  but  through  a  fault  in  the  printing  the  denomi- 
nators of  the  fractions  are  left  blank.  Would  you  kindly 
lay  what  they  ought  to  be  T— Ma  Nu. 

.  [76649.1-Ohloride  of  Lead.— I  have  read  that  this 
substance  greatly  f aciUtates  Roldering,  obviatee  the  neces- 
sity of  flUng  and  tinning  the  bit,  and  enables  pure  lead  to 
be  used  as  solder.  Can  anyone  tell  me  what  are  its  draw- 
backs !  Is  it  corrosive  like  chloride  of  zinc !  Is  it  easily 
made  t— Mn  Nu. 

[7666al  —  Fuller  Battery. —  WUl  Mr.  Bottone 
kindly  tell  me  how  long  a  Fuller  battery,  62in.  by  7}in. 
high,  will  run  a  motor  strawht  off :  aad  bow  long  ft 
wiil  take  to  regain  its  strength,  and  when  will  it  require 
to  be  recharged  1— Fullbb. 

[76S6I.1— Sorew  PropulBlon.- Could  any  reader 
give  us  any  information  where  the  loss  of  power  ooeurs 
m  screw-propulsion,  and  at  what  ratio  t — Bcorr  Airn 
Ddhx. 

[76662.]- Xylonite  Blnff  onQlaaa  Bottle.— Can 
any  of  your  readers  inform  me  how  i  am  to  get  a  ring  or 
collar  of  Xylonite  over  a  glass  cylinder  of  a  larger  diam. 
than  the  QoUar  itself,  without  cutting  or  sputting  it  f 
Could  a  sumeient  expansion  be  effected  by  heat  1  The 
inside  diameter  of  the  collar  is  about  lin.,  and  that  of  the 
outside  of  the  cylinder  is  1  8-16in.  Consequently,  the 
collar  would  have  to  expand  316in«— Bibmisobajc. 

[76668.1— Boiler.— Caa  any  correspondent  tell  me  the 
siae  of  boilw  for  a  1^  by  2}  horizontal  engine  T  I  want 
to  work  at  601b.  pfr -rquare  inch,  and  have  plenty  of 
steam ;  cut-off  at  about  I  of  stroke.— W.  T. 

[76664.1— Hard  Goal.- Can  any  reader  say  whether 
there  i»  any  Wnglish  coal  corresponaiag  to  the  American 
hard  coals— the  kind  known  as  "  Peach  Orchard,",  for 
instance  T  American  stoves  can  be  got  in  England,  but 
the  difficulty  is  to  get  the  coal  to  bum  in  thenr  to  give  the 
tame  results.  Amerioans  complain  bitterly  of  our  cold 
houses,  soft  coal,  and  hard  water.  They  are  accustomed 
to  warm  houses,  soft  water,  and  hard  ooaL— Qwxbtt. 

[76666.1— Aocnmulator.— I  haye  61  E.C  C.Ld.  +  W. 
cells  in  series,  81  plates.  110  Tolts  Will  some  of  our 
readers  tell  me  the  amount  of  ampdre  hours  they  contain 
when  fully  charged ;  aad  also  how  many  hours  you  could 
with  safety  keep  60  16c.p.  lamps  lighted  from  them  T— 
EMOiBB-DanrBB. 

[76556.1— Small  Kotor.— Will  someone  who  knows 
kindly  give  their  opinion  as  to  the  best  motor  to  work  a 
Singers  sewing-machine  for  a  lady  in  India,  in  a  tem- 
perature rising  to  90^  Fahr.  ?  The  choice  seems  to  be 
oetween  steam,  eleetridty,  benzoline,  and  hot  air ;  gas 
out  of  the  question.  I  am  a  practical  engineer,  so  would 
understand  working ;  but  engine  must  be  quick  to  start, 
safe,  inexpenvive  (though  this  might  be  subordinate),  and 
not  take  up  too  much  room.  A  sketch  in  section  would 
oblige.— N:  W.  La  Touchk. 

[76667.J— Banlong.- Will  anyone  kindly  suggest  a 
remedy!  I  have  been  troubled  with  a  bunion  for  more 
th«n  htdf  a  year,  caused  by  wearing  a  short,  not  a  tight, 
boot.  I  have  poulticed  it,  used  different  plasters  and 
lotion.  It  is  better ;  but  has  kept  the  same  for  four  or 
five  weeks,  painful,  swollen,  and  exceedingly  tender.— 
M.  S. 

[76666.]— Metallturgioal.— Has  nickel  or  any  other 
metal  the  pOWer  of  takin?  up  a  larger  percentage  of 
carbon  thsii  iron,  either  free  or  combined  I-Bighabd 
Baowir. 

[76669.1— Eleotric  I«i8htlxig.— To  Ma.  Bottovb.— 
Arc  lights  and  incandescent  lights  are  drawn,  I  believe, 
from  toe  same  drooit.  I  understand  how  this  is  done 
with  alternating  currents ;  but  not  details  with  continu- 
ous. I  diall  be  glad  if,  with  your  usual  courtesy,  you 
will  enlighten  me  on  Uie  subject!— A.  £.  B. 

r7656\l  —  Fire  alay.  — Would  any  reader  kindly 
oblige  by  giving  the  name  of  the  mixture  used  instead  of 
water  for  mixug  up  flreday!  It  has  very  much  the 
appearance  of  grey  soap,  and  will  readily  remove  dirt 
from  one's  fingers.- Nixb  Tbabs'  Scbscbidsb. 

[76661.1— Cheap  Battery.— I  have  somewhere  read 
of  a  cell  oomposed  of  iron  filings  and  sine  dippings, 
separated,  I  suppose,  by  porous  poN  with  so  ufion  of 
caustic  potash  in  outer  vessel  witu  filings.  O  m  sny  of 
your  raiders  give  fuller  particulars ;  itiw*  E.M.F.,  in- 
ternal resistance,  and  general  usefulness  I— Babkbb. 

[76663.1— Current  for  Lamp-— Will  Mr.  Bottone 
Bay  if  he  can  tell  me  what  current  is  required  to  light  a 
small  4-volt  lamp,  the  cp.  of  which  I  believe  to  be  about 
2| !— Mabshalu 

[76568.]-Eboiiialnff  Beal  Sttoka.-!  have  a  lot 
of  pieces  of  deal,  Jin.  square  and  round,  about  2ft.  or  8ft. 
long,  which  I  want  to  make  black  and  smooth.  Will 
some  kind  reader  help  me  ia  some  Rood  wav  of  dadng  this 
so  that  they  will  have  a  hard,  glossy  face  I  I  have  tried 
Brunswick  black,  but  It  does  not  leave  a  smooth  f  aoe,  ud 
with  the  warmth  of  the  hand  it  is  sticky.— G.  O. 

[76664.1 -Silwerlnr  Dial.~I  have  a  small  aneroid, 
the  dial  of  whieh  has  got  very  much  tarnished.  Would 
some  of  "ours"  inform  me  how  to  re-silver  it!  lean 
silver  ordinary  dials:  but  this  one  has  the  appearaaoe 
commonly  known  as  ''  frosted,"  and  I  would  like  to  give 
it  the  same  look  when  finished.— Bob-aooobd. 

[76666.1  -Aro  Lamp.— Will  Mr.  Bottone  or  others  be 
kind  enough  to  answer  the  following !— 1.  In  running  arc 
lamps  m  series  requiring  66  volts,  and  about  18  amps , 
with  series-wound  dynamo,  what  resistance  would  be 
necessary  to  put  in  the  drouit  if  one  lamp  required  to  be 
cut  out !  2.  what  would  be  the  probaUe  reaistaace  of 
the  shunt  oml  of  above  lamp!— Mabsb all. 

[76B66.1— Teleaoopes.— To  A.  Oaod.— Referring  to 
your  Tetter  in  **  JB.  M.*"  January  6th,  you  include  the 
effect  of  eye-lens.  Can  you  give  a  rule  for  determining 
the  equivalent  focal  length  of  the  combined  mirrors  when 
only  the  foeai  lengths  (for  parallel  rays)  of  the  two 
mirrors  are  known  1  This  would  be  for  the  Cassegrain 
and  Oregorian  forms.— A.  S.  L, 

[76567.1*  Gbjeot-Qlaaaes  of  Teleaoopea,  &o.— 
I  shall  feel  obliged  for  information  on  the  following 
points  from  some  of  "  ours."    1.  How  to  find  the  focus 


of  a  photo,  boa,  aad  of  the  object-glass  taken  out  of  an 
ordinary  tdescope  or  binocular!  -2.  Would  the  object- 
glasses  above  alluded  to  do  for  camera  work,  and  alsa  for 
enlarging  fkom  a  |-plate  to  10  by  8  or  12  by  10,  oom- 
posed, as  they  Mnmlly  are,  of  two  lenses  oemimted 
together,  one  bong  convex  both  sides,  aad  the  other 
convex  one  side  and  slightly  concave  the  other  aide! 
3.  If  these  lenses  were  separated,  could  either  of  them 
be  used  for  camera  work,  or  for  enlarging !  4.  What  ia 
the  nomenclature  of  the  said  object-glass  in  its  original 
cemented  state,  and  of  each  of  the  lenses  when  sepa- 
rated! 6.  Given  a  perfectly  dark  room  for  enlarnng-, 
and  a  i  plate  negative  stuck  in  the  pane  of  a  window, 
with  a  white  screen  opposite  it,  will  any  lens  that  can 
project  an  image  on  the  screen  make  an  enlarpiement  t 
6.  Amongst  the  cheap  lenses  in  the  market  (price  being 
an  object),  which  is  toe  most  suitable  for  enlarging  from 
a  folate !  A  short  article  explaining  the  numenclatnre 
of  different  lenses  and  their  construction  would  probably 
be  of  interest  to  many  readers  of  the  "  EM.,"  as  wdl  as 
myself;  as  also  a  lucid  explanation  of  the  new  style  of 
defining  the  working  aperture  of  "  stops.*'  For  instaaee» 
I  notice  in  tbe  "  Tear-Book  for  1891,"  in  Boss  and  Oo.'a 
advertisement,  as  follows  :— 

U.B.  numbers..    1      2       4      8      16     32,  fre. 

Batio  of  stops .    4    6*657    8    11*3    16    22*6,  fre. 
How  are  the  lower  quantities  arrived  at !— Ioxobamob. 


CHESS. 


♦•»■ 


An  communications  for  this  oolumn  to  be  seat  to  the 
Chbss  EnrroB,  at  the  office,  882,  Strand. 

7BOBLEM  MOGXCm.— By  F.  H.  Williams* 


wktu,  [12  +  a 

White  to  play  and  mate  ia  two  morai. 

SOLUTIOX  TO  1291. 

White.  Black, 

1.  B-K6.  1.  Any. 

8.  Q,  B,  B  or  Kt. 

MateB  accordingly. 

ROnOIB  TO  00BBB8P0MB1RTB. 

CoBBBCT  solutiaaB  to  1291  by  T.  GKiest  (a  bright  little 

Soblem,  and  pure,  good  chess) ;  F.  H.  Ouert,  W.  T. 
uriey,  F.  Blaae  (but  no  name  apx>ended)  jJ.  F.  Moon 
(bright  and  ingenious) ;  Anon  (postmark.  Wolverhamp* 
ton) :  T.  H   BOlington,  J.  Kiscruok,  W.  L.  Smith ;  to 

1290  oy  O.  H.  Meon  (one  dual  and  two  solutions) ;  F.  H. 
Guest  (one  dual  sent,  not  "three"):  T.  Ouest  itwo 
duals),  T.  H.  Billington  (two  duals ),  A.  Anderson  (second 
solution),  W.  li.  Smith,  aad  B.  W.  Houghton  (two 
duals). 

J.  F.  Mooar.— There  art  two  solutions  to  1290. 

G.  H.  Masov.— Sorry  for  omission ;  but  vou  only  gave^ 
one  dual  to  1286.    This  you  are  now  credited  with. 

A.   Lb   BuTLBB  TiKOALL.— Tou  have  overlooked  h* 

1291  that  after  1.     B-aB6,S.   O-U  Kt  6,  K  oaa  take  P. 

J.Do««Ba.-Inl290,lfl.I^*!*?5l,  2.<^}^^^^ 

(^ A.t  4  ik-A  6 

3.  O-a  6  (ch.),  K  escapes  at  Kt  6. 

T.  H.  BiLLivoTOir   avd  J.  Kistbuok.— In  1288,  if 
1.    ,;s^s^  2.  Q-Kt  4,  or  Kt-QB  6 ;    if  1. 


2. 


K-B  4 
QrKt4orQtakesB 


B    takes    P 


,  if  1 


BKt  sq. 


gKtQ8orft»Kt4. 


B.  W.  HouoHTOB  — It  was  a  slip.    Yon  were  credited 
with  three  duals  to  1288. 

A  POBTBAIT  of  the  famous  F^nch  player,  M.  St. 
Amaut,  whose  name  is  intimately  associated  with  Mr. 
Staunton'a,  is  given  in  the  Feb.  number  of  thei7.0'.Jf. 
Bis  brief  biMraphy  will  not  be  without  interest  to  fta 
readers.  Mr.  Tomlinsoa  continues  his  amusing  **  Taeatioa 
BamMe,"  with  promise  of  a  further  instalment.  Among 
others,  four  games,  with  copious  notes  by  Mr.  Mason^ 
between  SteiutB  and  IMiigorin,  in  their  present  matdh  at 
the  Havana,  head  the  game  department.  An  analytieal 
tsble  of  the  games  played  in  the  Sixth  American  Oheia 
Congreas  gives  the  number  of  games  played  ia  the 
different  openings;  also  the  number  won  by  flnt  player 
aad  thoae  by  the  secoad.  Out  of  480  games  the  first 
idayer  won  178,  the  second  164,  and  108  were  drawn, 
lliu  gives  a  ratio  of  number  won  by  first  to  that  bv  seeond 
player,  a  little  in  exoesa  of  9  to  7 ;  but  the  numbers  are 
not  large  enough  to  base  any  coaelosions  on.  In  King'a 
Gambit  the  numbers  are  18  to  2 :  In  French's  defence, 
11  to  6;  Evans,  16  to  8;  and  Buy  Lopea,  44  to  48.  Thm^ 
are  eight  more  Tourney  Problems,  lUl  three  moTers,  and 
three  sui-mates  by  Mn.  Batrd. 
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AVBWEES  TO  CORBBSPOffOEV  T8. 


•  ♦» 


^'  lv«uiB  KacnAiRo,  tti,  8§tmd,  W.O. 


^it 


HINTS  TO  OOBBI8FOXn>]INT8. 

iii*«?'^i*  ^''^  ^^  <*'  '^  paper  only,  ana  put  dnwxan 
rot  fflortnOonsiuiMpwatepiecea  of  paper,  a.  PuttiOM 
to  queries,  Mid  when  aaewering  qiwriee,  pat  the  namben 
■sweaae^e  titlee  of  the  quetSee  to  \Slch  the  wSSb 

IS^iii'  ^!  *r!fF"  ^  ™*^ '^  iM«tto»letter».  queries, 
«r  xeplles.  4.  letters  or  quenes  aridnilor  addresses  ol 
ajaiifaetinen  or  orarespondenta.  or  where  tools  or  other 

HS^J!!!"*^?'**^^  ^  wplies  ririnaj  such  iafomar 
tloOjOMinot  be  inserted  exoept  as  adveitiMments.    5.  No 

Snesfloa  efking  for  ^ooational  or  soientifle  inf ormatf  on 
•nywd  ttiough  ^e  post.  6.  Lettera  s«itto«SS 
jpydents.  onder  opver  to  !he  Editor,  are  not  forwwded! 
and  the  naaces  of  eozxespondents  are  not  giTen  to  in- 
QUirers. 

-Jt!  J^^S?  *■  J5^«»*ally  .*»wn  to  hint  No,  4.  The 
naee  derotod  to  lettezs,  queries,  and  replies  is  meant  for 
tfceme«ml  cood,  and  it  is  not  fair  to  occapy  it  wito 
Z2S5?°*,?*?^*"  indicated  above,  whioh  £i  only  S 

&2!^Si*^'*?t*^«^'^'  ^  «»o*  •dvertSmSSto 
g«ttgr«,lead  to  replies  whioh  an.    The  **6ixpS^ 

BaleOohunn"  oileni  a  oheap  neana  of  obtainingsSh 

infonnation^and  we  tnut  onx  leadsn  will  ayaU  them- 

■eiyesof  it. 

'fe 'S2^  ■"***•  .**»**^  *»••<»'"•**«»  to  hand  TO 
to^J^eeday  ermmg,  Vebroary  10, and  nnacknow- 

H.  A.-.Fixed.-JWtby.-A.    Kidland.  -  Amatear— 
5-     A.-.Plamber.-B.     C.    Boyle.  —  Montmartre.— 

A  Pejlpw  of  the  Royal  Astronomical  Society.— J.  Q  B 

turn  may  readdy  yield  to  simple  treatment,  bat  it  mav 
pomt  to  stone  in  the  Madder.T-ForuRA.  (ihe  quesSSf 
of  lightmg  rooms  by  eledtridty  has  been aiswerednSny 

«^?,-™  "^*  "*S*^  *"^  «^«*  ">  recent,  numbers.  To 
Upht  b^  mouis  of  battenes  is  rery  ezpensire ;  but  the 
c&onuc-add  cell  is  probably  the  best,  aU  thiigs  con- 
sidered, to  use  for  the  pnxpose.  There  is  an  iUostrated 
-  article  on  uie  subject  in  the  number  for  lifaT  SS  1891 ) 
-Blbotrio  BsLij.  (Probably  it  was  the  Ledanc5i«  ceil 
r"  "KlflS '^*  ?  "^^v*"?  *  "o**"  J«»l«  left ;  but  for 
dw  batteries  wfer  to  back  numbers.  One  was  de- 
scribed on  p.  a»,  May  ift,  1891.)-Ht.  Jobdax.  (The 
namben  and  the  Tolumes  containing  the  series  of  arti- 
cles are  out  of  prist.  "  Organ  BuildUur  for  Amateiira  '* 
by  Hark  Wicks,  publish^  by  W«S  SSekf^d^oi 
wjuld  van;  iQy  suit.  "  o'urs  »^  ^  iiSe  «- 
Dlied  to  this  paper  by  its  readers  and  contributors.  )- 
rt!?**'!^,  (SI*"  e*a  be  drilled  with  an  ordinary  drill 
lutocated  with  water :  but  for  china  it  is,  perhaps, 
better  to  use  a  diamond  spark.  If  you  wishtodo  oh&i 
riTefang,  see  the  number  for  Sept.  22, 1882,  and  that 
forAug.l8,188S.)-M.B.  pfr.  feanbury,  wrSSk 
to  one.    The  engines  nn  Wt  at  dilfi^ent  places. 

i!f^iS^^S!^^■  ^'  roperintendents  would, 
BO  doubt,  elicit  the  mformation.)— PAXTEBBiMAKtB 
(TJe  resistance  of  the  line  is  too  great.)-M.  S.  W.' 
{There  axeseveral  books  of  the  kind.  Ptocure  the  list 
isBuedby  Mr.  ^Tert,  of  Great  Jackson  street,  Hulme, 
ICanclftster.  Molesworth's  Pooket>Book,  B.  luid  F.  N 
Spon,  and  Templeton's  works,  Crosby  Lockwood  and 
Son,  contain  mformation  of  the  kind  required  )— C  P 
(ILroands  se  a  rule,  but  you  do  not  say  whetiier  puri 
rabb«  or  t^  Tulcaaised  manafaotore.  To  mould  it 
into  shapes  it  is  necessary  to  uie  pressure  as  weUas 
heaL)-caoLLY  Biss.  (For  exactly  the  same  reason  a« 
the  Moon  was  presumaU:^  originally  separated  from 
^eBarth.  See  many  articles.  &c..  on  thesubjectih 
the  back  TolumesO-AjAx.  (Bedpes  have  been  giren 
aefw^  times  m  back  Tolumes.  There  is  nothing 
medal  *V»*  »*  •,  "»pP^7  P^  the  orauffes  thinhTS 
atnps,  which  should  be  chopped  up,  mixed  with  pulp  — 
usmg  some  sweet  oranges  as  well-and  the  whole  boiled 
wiUi  raifident  sagar.)-B.  T.  (See  many  repUee 
under  the  head  of  Dynamo.  The  question  has  been 
answered  Bopres  of  timee.)-SToirn.  (It  is  impossible  to 
T^'^viT^^'  "^  »JJ  ^^  it  Vperh^sTa  bit 

batteries,  but  it  would  be  very  expensive.  An  electrician 
«mld  probably  guess  the  meaning  of  the  flgnres.  or  the 
^Amatioa  eould  be  obto^ed  from  tbemSen.)- 
G.  H.  LAxonsTBR.    fBunsens  or  ohromio-add  cells. 
The  ounent  forms  an  "are  "  between  the  two  carbons ; 
hence  ttie  name.    See  indices.)— Johw  Solomo*.    (Ifo: 
*^,.i^*f^P^  is,)— C.   MoBBBij-    (Depends  on  the 
qimUty  ef  the  gas-eay  from  16  to  80  candle-power  for 
ordinary  gas  supplied  in  towns.)  -H.  T.  A.  J.    (There 
are  regulators  which  reduce  the  supply  as  the  tempera- 
ture xlies.    Some   hare   been  recently  illustrated  in 
conneoacn  with  the  descriptions  of  incubators.)— Iir- 
^inaBB.     (We    do    not    know.     Perhaps    from   the 
••▼arious    periodicals  "     in    which     it     has     been 
referred    to,    as    yoa    say )  —  Buffbrir.     (It    is    a 
<»*a    fof^  a   Burgeon    to    examine.     No    one    can 
answer    oaflmtely   without    examination.)  -  Hypo. 
(Bee  papenon  "  Practical  Photography  for  Amateurs," 
commenced  in  number  for  June  6,  1891.    There  are 
^man^  handbooks  on  the  sabjeet.    A  **  Handbook 
of  Technical  Terms  **  is  published  by  Piper  and  Garter 
riiraiTal;«treet,  Holbom,  W.O.)-Bovbr.    (Obviously 
depcDDds  to  some  extent  on  the  amount  of  nsace.  and 
th#  care  taken  of  them ;  from  two  to  fire  yeusin  fair 
condition.    Something  may  be  done  by  usmg  a  Qovend 
dat-lron  <m  them,  so  as  to  warm  them  up  gently.    To 
dye  ivory  balls  red,  make  a  solution  of  cochineal  in 
llqoor  ammoniiB.    ''Ouiek"  the  balls  by  immersing 
ihnafora  mmato  or  so  in  a  weak  solution  of  nitric 
add,  and  thsn  soak  in  the  dye  as  long  as  required, 
Theymaybeboiledinit;  but  it  is  better  to  soS,) -J. 
BooTT.    (Do  you  mean  the  skin  or  the  fur.  or  both  I 
Boitable  plant  wiU  be  required  to  do  them  piopedy ; 
but  there  are  some  recipes  in  back  Tolnmes.    Porfaaps 
^f^*****^?;  S*5^»  followed  by  a  solution  of  acetate 
of  iron,  will  do.)— Houbxukfsb.     (If  the  door  can  be 


taken  off ,  submit  the  other  ride  to  dmilar  tnatmcDt  • 
but  if  a  new  panel  is  needed,  it  would  be  better  to' 
let  a  oabinet-makOT  do  the  woA.)-Babb«  Bobbb. 
("  Graham's  Brassfonndera'  Mumal,"  OitMby  Lock- 
^^  i5°*  ^°»  S'***^**"'  HaU-court,  London,  E.a) 
— W.  Natlob.  (We  cannot.  That  is  a  matter  you  muet 
search  for  yourself  at  the  Patent  Offln,  or  employ  a 
p^ent  agent  to  do  so  for  yon.)  -Gbo.  C.  Wxidkab;  (Too 
late  and  too  long.  A  few  lines  at  the  t  ime  might  hare 
tound  space.)— B.  CuMiriiroRAM.  (We  know  nothing  of 
hto;  communicate  with  the  Liverpool  police.  We 
■5l!?L  y°™  ■?**  ^  ©there  who  cannot  get  goods  from 
^vertisws  which  you  have  paid  for  to  do  this  at  dnce. 
weare  glad  to  know  the  police  have  one  party  in  their 
hands  lust  now  who.  under  various  aliases,  has  been 
defoauding  readen  for  some  time.)->r.  M.  Boaxsrox. 
(In  type.) 


Feb.  12,  \m, 


Mr.  Orowe*a  Bemarkable  Oaaa.— He  obtained 

one  of  HafBMM  fclectn»p»thic  B*ll»,  which  compli^tdj  curtd  him  ia  a 
few  dajn.  Writiii«f  from  The  Hill,  Wick h»m  MarKet,  he  •ay.:— 
"I  have  bren  free  from  pain  since  the  firat  week  of  wearinc  your  belt 
The  •nsinal  of  hia  aad  thounand*  ef  other  aimilar  reMrta  may  be 
personally  inapecled,  and  the  b*rlt«  may  be  aeen  wrientlfically  te«t«^.  at 
the  Klectropathic  and  Zander  Institute.  S2,  Oxford-atreet,  London,  W  , 
where  the  Medical  Battery  Company's  offleer*  may  be  consulted  dadly 
without  charye,  ^ither  personally  or  by  letter.  Pamplilet  aad  book  of 
testimonials  free. 

CHABaSS   FOB   ADTESTISnrG. 

a.  d. 


New  Bdiswan  lAmps,  holdcei,  wfie,  iwitAtt.A» 
boii«htfore«hortscha^«d.>-BoiTa(nt.  '"^^^ 

Several  Bottone  Motors  aad  Dynamos  d)en.  (W 

orexchanj^e,  *^    '^ 

Hot  air  Bnffine,  drives   sewing  maehlne.  SemI 

hand  belle,  medical  colla,  Ac.    CmH  or  «xe£iaffe  ^"^ 

6ia.  Woodturner's  Lathe,  aU  iron;  two  As  Xah 

— O.  Bowaox«83,Praed-stTCct,brado«,  W.  '""*' **^ 

OnBlatJBi»«  TJnivenal  Szohanm  la  tb  y 

and  eaftst  medmm  for  acquiriur  ^ad  Utoottng^  knomn^JZ 

.  ^**^*"  *"^  Often  of  good  tAemp  Tooli,  smS  iB  iia& 

of  technical  appliances  inTlted.     Commiset^  Kale*.  Tsh^wli 
&wbaa,(e«,  10  per  cenU-CAFuiiaf,  Ctwmea-etrwt,  TettmiiLiS 

Dynamo,  40cp.,   Medical   Oofl.  Manneta  l^ 

switches,  wires,  bAtterfe«.9  roir  Escoush  MecBAvtc,  fc.  tTg 
Safety  Bicycle.-H.,  5»,  Penwick  roail«  East  Dnlwicb/        ^^ 

1  T^*°i^»,  •    direct-vision     8peetroeoop&    Si^m 

J-plateRR.  I*n,  by    Hunter  aad  Samla.  new.iTw.  hSTi 
CUrence-road,  Clapton,  N.E.  »*^.4 

"Treatise  on  the  Steam  Bsfflne,"  by  Sk 

^J^^^ITJ  ^*)J^-    V*^***"^*   EleetHcal  SooK^Z-Uri^ 
Urane-rosd,  HaaUhffden,  Laaeaabirc.  ^ 


Thirty  Words 

Srery  Additional  Ei(ht  Words 


2    6 
0   • 


/^"VT'f!  AdTerllseraents  Fire  BhilUus  for  the  flr«t  40  woTds, 
tftervwda  9d.  per  line.  Paraifraph  Admertuemeats  One  ShiUiac  pec 
II"*-  £'  '^ol'KP**'  "^  ParsiTTaph  AdrertisAaeat  iaserted  for  less 
Utaa  Fire  Shtllmffs.  Reduced  terms  for  series  of  more  thaa  six 
lasertiona  m»y  be  ascertaiacd  ea  applieation  to  the  Pablisher. 

ADTBRTI8EMEMT8  ia  BXCHANOX  COLUMN—for 

Twcatyfoar  Words  OS 

For  every  sttceeedinff  Eifht  Words OS 

ADVERTISEMENTS  U  the  SIXPENNY  SALE  COLUMN. 

Sixteen  Wo^ds  ,.        o    9 

For  erery  sueceedinK  Eight  Words       0   6 

*."  It  must  be  borne  ia  mlad  that  ao  Displayed  Adrertisemeatscaa 
appear  in  the  "Sixpenny  Sale  Column."  A 11  Adrertieemeata  most 
be  prepaid  ;  no  reduction  is  made  on  repeated  insortiona,  and  in  cases 
where  the  amount  sent  exceeds  One  ShiUinir  the  Publisher  would  be 
rrateftilif  a  P-OO.  could  be  sent,  and  aot stamps.  Stamps, however 
(preteably  halfpenny  eumps),  may  be  teat  where  tt  U  iacoaTcaieat 
to  obtala  P.O.O.'s. 

Th«  address  ia  lacla4ed  as  part  of  the  Adrertieemeat,  aad  charged 

Adverlisemeata  muat  reach  the  OSes  by  1  p.m.  oa  WedaMday  to 
insure  iaserUoa  in  the  following  Friday's  number. 

TERMS    OP    SUBSCBIPTIOH. 


Bnfftnee.— Vertical,  Sin.  atrolce ;  two  horiiantiL  ik 

--jjoke;  two  Copper  Boilers,  24  by  9ln..  etx  tube*,  iaknul  !«>• 
Oflers.    Particulars,  sump.— T.  E.,  6»,  Gresbam-ttreet,  C#tMyc. 


I 


PATABLB    IN    ADVANCE. 

6i.  M.  for  Six  MoatKs  and  lis.  for  Twelye  Moatha,  post  frM  to  aa 

Grt  of  the  Uaited  Klairdom.    For  the  United  SUtee,  ISs.,  or  Sdo 
:.  sold;  to  France  or  Belcium.   ISs-,  or  l«f.  flOc.  :  to  India  1 3s. ; 
to  New  Zealand,  the  Cape,  the  West  ladie^  Canada.  Mora  Beotia. 
NaUl,  or  aay  of  the  AusUaliaa  Coloaies,  ISa. 

The  remitUnce  should  be  made  by  Post  Ofllce  Order.  Back  num- 
bers can  also  be  seat  out  by  the  ordiaary  aewspiper  post  at  the 
rate  of  Sd.  each. 

Messrs.  Jawcs  W.  Qvxm  aad  Co.,  of  9M.  Chestaat-stnet,  Phila- 
delphia, are  aHathoriied  to  receire  subscriptions  for  the  United  States 
for  the  ENGLISH  MECHANIC,  at  the  rate  of  SdoU.  25e.  ffotd,  or 
Thirteen  ShiUinfps  per  annum,  post  free.  The  copies  will  be  forwarded 
direct  b?  mail  from  the  publishing  offlce  in  London.  All  eubscrlp 
tions  will  commence  with  the  number  first  issued  after  the  receipt  of 

I  the  subscription.   If  back  numbers  are  required  to  complete  Tolnmes. 
they  must  be  paid  for  at  the  rate  of  3d.  each  copy,  to  corer  extra 
poitaffe. 
Vols.  XXIV.,  XXX.,  XXXII..    XXXVU  XXXIX..    XL.,  XLIl.. 

Lll.,  aad  Ltll.,  bound  in  doth,  7s.  each.    Post  fret.  Is.  9d. 

All  the  other  bound  rolomes  are  out  of  print.  Snbsctibers  would 
do  well  to  order  Tolnmes  as  soon  as  possible  after  the  coaelusloa  of 
each  half- year  1 7  rolume  in  February  and  August,  as  oaly  a  limited 
number  are  bound  up,  and  these  soon  run  out  of  print.  Most  of  our 
back  number*  can  be  had  aini^ly.  price  2d.  each,  through  aay  book- 
wfler  or  newsagent,  or  2Jd.  each,  poet  free  from  the  oAoe  (except 
ind-x  numbers,  which  are  Sd.  each,  or  post  free,  S^d.) 

Indexes  to  Vol.  XLIX.,  aad  to  subseqaeat  rob.,  Bd.  taeh.  or  poit 
fre«  Md.    Cases  for  binding  Is.  M.  each.  •^       *' 


90TICB    TO    SUBSGRIBEES. 

Bubeeribers  receiving  their  eopies  direct  from  the  Offlee  are 
reaneated  to  observe  that  the  last  number  of  the  term  for' which  their 
subscnptiott  is  paid  will  be  forwarded  to  them  ia  a  Pura  Wrapper, 
as  an  intimation  that  a  fresh  remittance  i*  necessary  If  1%  is  desired 
to  continue  the  subscription. 

Holloway'e  PHls  dear  the  jfurred  tongue,  and  act 

aa  a  wholesome  stimulant  to  the  liver,  and  aa  a  gentle  aperient  to  the 
bowels.  They  are  the  best  knewa  aatidotee  for  waat  of  appetite, 
oausea,  flatnbuiey,  heartburn,  langno-,  depreaeioa,  aad  that  apathf 
io  charactoristic  of  chronic  deraagemeat  of  the  digeetioa. 


OUR   EXCHAHOB    COLUMB 

n#  shmfi  fbr  JSiuhan^i  Hotter  u^/or  the  Jlrst 
24  toordi^  and  Zd.  for  wery  tueeeedmc  8  ^oar^ 

Wanted,  Sin.  Foot  Lathe,  or  parts  for  same;  screw- 
cutting  preferred.  Exchange  new  ball- head  Diamond  Safoty  tad 
cash.— OaAca,  49,  Buckingham-street,  Leicester. 

Boiler  wanted,  with  flttines,  upright,  for  SH.P.  upright 

engine.    KxchauKe  anything  in  «  Watchmaker  aad  Jewelier'a  Store  — 
Macxillam.  41,  Caatie-street,  lareraeae. 

Juvenile  Safety  Bicycle,  good  condition,  halls  both 

wbeeU  aad  bottom  brarket    Exchanee   for  dyaamo  aad  lighta.  or 
what  offers  rxlne  £i  ?— CuvaaLXT,  6tS  Malva-road,  Waadawerth,  S.W. 

jb-H.P.    Qas    Bngine   in    perfect  woiking  oider. 

Wlllexehaage  for  eag<ae  and  boiler,  about  I  to  IH.P.,  must  be  io 
good  ooadittoa — J.  E^aowa,  38,  Herbert-road,  Plumstead,  Kent. 

New  Bzhaait   Oondenaer,    by  eminent  maker. 

wiU  largely  iacrease  power  of  U  to  ao-borae  oag'me  witheat  cost,  or 
enable  steam  pressure  to  be  reduced,  cost  £15  Exchanee  for  b«ick- 
goared  4in.  Foot-Lathe,  slide-rest,  Ac.,  of  similar  value  or  offers.— 
Paca,  9.  St.  Joha-street,  HulL 

4H.P.  Boiler,  wants  repair  and  fittings  for  600  gmL 

galvaaised  Uak.— Moobhiad,  Cootehill,  Irelaad. 

Banjo,  cost  two  guineas.     Exchange  Bench  Lathe. 

part  eash  If  reqturcd.— H.,    Ill,    Kilrivock-street,    Qieea's    P*rk. 
London,  W. 

Omamentsl  Drill  Spindle.     Will  exchange    fur 

i  or  l-pUtecaawra  aad  slide.— A.  (  ooa,  107,  York-coad,  Mo^tpslier. 
ilnetol. 


Dynamo,  60e.p.  shunt  wdiumI,  by  Jooes,  perfceL  « 

SL?.*","*^'  brass-capped  lamp,  by  E4iaoa-S«aa.  £it»PiiM. 
16- volt  lamps,  value  50s.  Wanted,  Caetiaga  Dyaane.  iructe« 
type,  laocp.— Caujwxil,  Baatham,  Cheahiw.      ^^^    ^^ 

Steel  rertioal  Boiler,  I4iin.   by  lOin.  itttaulla 

a-ie  plates,  with  fittings  aa  fbllows:  aafety-valTe,  •ci«ir.d«*iaa. 
Ta'^««  water  gauge,  mud  eoek,  lately  tested  2Uilt>.  br^nabcda 
2iiB.  etaam  gauge  (IS^lb  ;.  What  offrre?  Viewwdbysfgnstsu 
or  returnable  photo.— HAL«aT.  Womaralcy  Boace,  Crtaeh  a»i5 

Wanted,    Hand  Camera,    ^•plate,    in    etduMe  fir 

laOc  p.  Ediero  Dyxamo  Castimo,  nlased  aad  bored.  r«a4«  fte  «2ai 
— W.  W.  P  ,  46,  Wbitrgate-lane,  Blackpool,  Laac. 

Quantity  of  Pure  Zinofl,  not  amalgamated,  sad  qa^ 

aew,  cable,  wrlre  terminate,  merearjr,  ga!vaaom«t«r,  Ar.  rfikaii 
— E.  Hotiosojf,  Whitcliffe,  Cleckheatom. 

Kelly's    "Bnglneer'n     Directory"    91,  qmtr 

deaa,  and   "Architecture  of  Scotlaad."    for  amall  dyssaa  n^ 

motor,  or  other  part*  of  lighting  apparatm Wairstxif,  Cobis. 

Motta. 

Wanted,  second-hand,  a  4ft.  planed  Lathe  Bid.  t& 

gap  fitted.  Exchaaga  Ctclb,  Dyaamo,  laductiea  Ceil-reuti.. 
Oundle. 

Beriin  Porcelain  Baaln,  eight  inches,   lib.  botlb 

Johnson's  Sulpbite  Soda,  bottl«>  Enamal  CeUotf^oa.  f^d^isffi 
Pxldinc  Lamp,  Prvtlcal  Photographer,  ItAl.  Offrrs.-&  ^(iLti. 
Noo»,  Oldham. 

"Boy's  Own  Paper,"  roar  ISHfi,  voLX.VwnJ, 

4m.,  or  exchanee  for  lib.  of  covered  wire  >'o.  abtmt  Jii.-ff«'ta 
Lechmere-crescent,  Henwick,  Worcester. 

Wanted  Taper  and  Plug  Taps  to  suit  hol«  lS>19a 

Exchange  BaiAHY  Daiu.  and  Fretsaw,  or  part  <:Abh.-V.  %jj 
Daisy  mere,  Fairfield,  Buxtoa. 

"  Qraphlo,"  first  16  volumee,  Nos.  1  aod  ihtoL 
good  coaditioa.    Exchaage.— W.,  14,  W  Ule-strcet.  B>n&u«ii*a 

Organ  Parte,  principal,  srotted  metsl,  CUnUk, 

Double -Bel  lows,  Sonadboard,  &ej«.— Baaaxa,  2,  Alexasrirs-i^si)*. 
Shiplej,  Yorks. 

Fretsaw  Kachine  for  screwing  on  table;  ahot^ 

I  laviocible  Typewriter;   also  George  III.  Guinea,  wiOi  «ttiBaW 
ring  on  top  for  albert.    Offers.— Below. 

Fox  Terrier  Doer,  twelve  months  old,  good  tew 

dog :  aUo  Spaniel  Bitch,  used  to  children.  Excb^sgt  vsnicsi 
useful  —MvcKLX,  2,  Bowles  place,  WheUtoae,  X. 

Electric  Pocket  Lamp,  electric  pocket-pea,  deetn 

carte  photo,  framr,  other  electric  apparatus.  ExcQABKCy  w  0^- 
rately.— Rioax,  Uaivereity  College,  Ltrerpool. 

ISO  candle-power  Gramme    Dynamo  Osttinffi 

finished  ready  for  wiadiag,  also  wire  for  wiadiag,  ralnt  ii.^BK^** 

Model  Blectro-Kotor,    quite  nev,  drive  utinx- 

machiiiC.  alt  me Ul  parts  silver-plated.  Aw:»r)<ed  >iUe' ffl«^u< 
diploma.  Industrial  Exlubitloa,  Grantham.  1>*J2.    ^'fclne  i^.— B(i(«* 

Medical  Induction  Ooil  end  Battery  in  Wilmd 

case,  complete  with  handles  and  accessories,  Talue  30i.— BeUs 

S4in.   Bleotrio    Bell,  in  Walnut  can,  qoite  aer, 

value  5e. — lelow. 

Will  Exchange  above  for  a  8}  or  iin.  centre  LathSt 

with  shdereat,  or  offers.— W.  U.  Jacxicsi,  H  iiotita-iBvt, 
Grantham. 

Bench  Vico  (iron)  wanted.    WiU  exchange  a  T^^ 

man's  two-guinea  folding  perambulator  for  aame.^^.  f^*s  <«<  ^*^ 
Dulwich-grove,  S  E. 

Pulvermacher's    Ohain   Battery.  120  cdl,  ^^ 

handles  and  interrupter,  in  leather- covered  ease,  cost  30*.  ^i" 
offers  ?— R.  PAaaoMS,  6,  Mole-etreat,  Sp^rkbrook,  Birautf  baa. 

Exchange  for  Bngineer's  Vice,  Taps,  and  OsBh««  **T 

siroDg  Lacmh  BotLXB.  brass  tubes,  workod  »t  401b.,  aod  I»«]t»»7 
engine.  3in.  cjlinder,  fiia.  stroke,  aercr  used.— 4)1.  Orrtgr-WM  *"* 
Birkenhead. 

Masneto-Eleotric  XacMne.  pocket  nz«,  *fi^ 

did  CAM,  lock  aad  key,  nickel-plated  baodlcsi,  eoi  wheel  tor  tnrrM^ 
■p<rerf,  hardly  soiled,  cost  90s.  Aaytluag  useful.— J.  *•  B»*»** 
The  .Mount,  Matlock.  ^^ 

"  Js.nffli8ll  Mechanic,"  unhound.  Volume  IIIJ-. 

and  odd  numbers  Volume  LlV.  to  end  of  l»»«.  Eic!ii»ft|«-*^'  ""' 
«outhamplon-st  eet,  Reading. 

«.amera,  complete  with  lens,  enlarges  ne^tirtf^R^'* 

i  to  i'>-B  £achange  for  Kood  i-plata  set,  prmiieg  pUal  or  »!«"■' 
P  F.  Hatdem,  Graljue,  KUkenny. 

Pair  of  good  Skates,  only  nsed  ahont  nix  boor*.  lv>* 

toe  ups.  bUdes  Ilia,  loag,  cost  lus.  Eachangc  bookioa  t3tcli»*]' 
by  Boitoae  or  others.— Below. 

Horisontal  SUde  Valve  Engine  end  Copper  Bo>l0. 

cjlmder  lin.  bore.  2ia  stroke.  Baebaage  eleetrioal  tatrv"*'^ *' 
— Dawsom,  Plumb  r,  Northorpc,  Mirietd. 

Photographs  of  the  Year,  being  wWoodbsTr 

t*pe  rrprtKluctioiiS,  muuatcd,  15  by  It.  of  aota;b|f  phot^c^P"*    ' 
cellent  for  framing.    Offers.— P.  F.  ILatokji,  Uralgn*.  Kilkeaaj 

St  amps.' Wanted     any    rate     varietie*  ^  f  «■. 

CO  IcctioB       Eirhange  -Address,    with    pftrtic«l»rs  bsw**' 
Uai  BT,  123,  Caltman-street,  BnU. 

"  BngUsh  Keohanlos/'  ftom  October. ifidOoP^ 

present  date.     Anything  ueefal.— J.   H.  CoseTAnia,  VB,  »•!•«" 
roAd,  8e«field,  Gosport,  Uaats. 

Good  Violin,  Bow  and  Tntor,  set  «rti«  'J^it 

pefrct  coaditioo.     Esehange  lathe  driviag  ahnl—A.  a*'"' 
Tavutock-tcrraoe,  Upper  Holioway,  2f . 
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AND  WOELD  OP  SCIENCE  AND  ART. 
FMIDAT,  FEBRTJART  \^,  1892. 


LATHEWOBKFOB  AMATETTBS.'-XiI. 

{Continued  from  pttgs  477.) 
Split  Poppets  with  Movable  Jaws. 

IT  is  often  necessary,  when  using  the  dead- 
centre  lathe,  to  support  long  and  slender 
work,  wluoh,  under  the  pressure  of  the  tool 
or  of  the  treadle,  might  be  bent  and  oon- 
aequently  prevented  from  bein^  turned  quite 
tarue.  To  guard  against  this  inconyenienoe, 
several  split  poppets  with  movable  jaws  should 
be  proyided,  see  f'ig.  137  and  138,  which  show 
front  and  side  views. 

^  To  make  a  poppet  of  this  kind,  select  a 
piece  of  hard,  tough  wood,  such  as  ash  or 
walnut.     This  poppet,  which  ordinarily  has 
a  mortised  tenon  lor  fixing  it  with  a  wedge, 
will  be  much  slenderer  than  the  cone-pomt 
poppet ;    princinaUy  at  the  place   where  it 
Beats  on    the  bench.      And,  as  it   is   not 
capable  of  withstanding  much  strain,  the  tail 
and  the  mortise  can  be  made  to  proiect  less 
below  the  bench,  so  that  the  knee  will  not  be 
incommoded  when  the  treadle  is  elevated. 
The  upper  part  of  the  poppet  in  question 
will   be  sawn  off  squarSy,  at  2in.  or  Sin. 
below  the  ordinary  poppets,  and  split  by  two- 
saw  kerfs  ^hich  wul  be  continued  from  the 
top  to  the  mortisein  the  tail,  leaving  a  space 
from  ^in.    to  iin.  wide,  so  as  to  make  an 
elastic  kind  of  yice  in  the  upper  part  of  the 
poppet.       These    two    jaws    forming    the 
vice  will    be    bored    transversely  through 
the  middle,  with  a  round  hole  threaded  to 
take  a  clamping  screw  of  iron,  or  of  boxwood, 
if  preferred.    The  head  of  this  screw  must 
have  holes  drilled  for  a  **  tommy,"  or  may 
have  a  h.exagonal  nut  to  be  moved  by  a 
spanner.     The  light-hand  side  need  not  be 
threaded,  nor  the  screw  near  its  head. 

To  make  the  movable  jaw.  Fig.  139,  take 
a  small  strip  of  soft  wood,  trued  up  square, 
half  as  wide  again  as  the  space  between  the 
bench,  and  as  thick  as  the  space  in  poppet, 
Fig.  127,  in  which  it  is  to  be  placed— that  is 
to  saj,  from  iin.  to  Jin.  The  height  of  the 
jaw  IS  determined  by  that  given  by  the  dis- 
stance  from  the  surface  of  the  bench  up  to  Iin. 
or  l^in.  above  the  cone  points  of  the  poppets. 
A  sut  is  made  exactly  in  the  middle  of  this 
jaw  and  at  one  of  its  ends  (see  A,  Fig.  189). 
This  slit  must  be  wide  enough  to  allow  the 
clamping  screw  to  turn  freely.  This  jaw 
will  present  itself  edgewavs  on  the  lathe,  and 
it  has  a  semicircular  notch,  B,  which  corre- 
eponds  exactly  with  the  cone  points.  It  is  so 
constructed  that  the  work,  which  it  is  intended 
to  support  and  prevent  from  bending,  bears 
against  this  notch,  but  is  not  forced  out  of 
shape,  which  would  only  change  one  defect 
for  another.  It  is  for  this  i^eason  necessary 
to  have  two  or  three  split  poppets,  and  also 
a  still  larger  nimiber  of  the  movable  jaws, 
the  notches  of  which  are  of  various  sizes.  It 
is  for  these  purposes  that  the  advantages  of 
the  universal  boring  collars  are  particularly 
noticeable. 

Bemarka  on  PuUeys  and  Beels. 

Our  observations  on  the  dead-centre  lathe 
will  not  be  concluded  without  making  some 
wmarks  on  the  relationship  of  the  diameters 
of  the  pulleys  and  of  the  reels  to  those  of 
<he  work  to  be  turned. 

First,  it  must  be  remembered  that  whether 
the  pole  or  the  bow  is  used  for  turning,  it  is 
«ot  possible  to  give  the  treadle  an  up-and- 
down  motion  wnich  will  move  the  driving- 
«ord  more  than  lOin.  or  12in.  at  each  stroke, 
•VBn  though  the  treadle  be  made  from  4ft. 


•  M' 


l^Aitfa TvHMv,"  b7  DaMnaMs :  bat  dilsttei asd 
IT?!?*-**? y*»w»  — *  jBrtMMtTe.  TtMiUartntioM 
an  SMT,  MA  the  iMsliM  Mdifslr  iMoMlAd. 


^WIi»  MT«-Ne.  1404. 


to  5ft.  long,  which  is  its  greatest  possible 
length.  Then,  to  turn  quite  truly,  it  is 
absolutely  imperative  that  the  work  shall 
make  at  least  two  complete  turns  at  one 
stroke.  Therefore,  from  these  bases  the  cal- 
culations should  be  made  as  to  the  relation- 
ship which  should  exist  between  the  spiiug 
which  causes  the  rotary  motion  and  the 
diameter  of  the  work  to  be  turned. 

It  is  obvious  that  a  displacement  of  12in. 
of  cord  to  suffice  to  cause  two  complete 
turns  of  the  work,  can  only  fulfil  its  pur- 
pose when  the  reel  on  which  it  acts  is*  not 
more  than  2in.  in  diameter.  Because  multi- 
plying this  diametM*  by  three,  we  get  Gip. 
as  the  circumference,  which  gives  the  length 
of  cord  necessary  to  make  one  turn  of  the 
reel ;  and  for  two  turns  double  that  quantity, 
or  12in.,  is  necessary,  and  this  is  <he 
extreme  length  of  cord  put  in  aetion  by  the 
motion  of  the  treadle  and  the  reaction  of  the 
pole  or  the  bow. 

When  it  is  wished  to  turn  a  piece  of  larger 
diameter  than  2in.,  it  wiU  be  necessary  to 
make  at  one  end  a  reel  reduced  to  this  dia- 
meter at  most.    If  this  part  will  not  serve  to 
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form  a  portion  of  the  work  itself,  it  should  be 
cut  off.  It  is  this  same  diameter  which  ^ould 
serve  as  the  pattern  when  making  reels  for 
iaw-ohucks,  arbor-chucks,  &c.,  i^ch  have 
Deen  previously  mentioned,  whenever  the 
work  placed  upon  them  is  large  in  <hameter. 

This  principle  must  not,  however,  be 
pushed  to  the  extreme,  because  if  the  work 
should  be  only  small  in  diameter  it  would 
not  be  advisable  to  reduce  the  reel  or  the 
pulley  to  a  diameter  smaller  than  that  of  the 
work ;  because  in  this  case  the  cord  enfold- 
ing only  a  small  circumference  and  running 
at  a  greater  9peed  would  soon  become  heated 
and  useless.  On  the  contrary,  in  this  case 
it  is  necessary  to  make  the  reel  larger  in 
diameter  than  the  work  is,  it  being  always 
understood  that  this  may  have  two  or  three 
rotations  to  one  stroke  of  the  treadle.  It  is 
on  this  principle  that  we  should  act  when 
turning  eyen  slender  work  on  the  clock - 
maker's  lathe  or  with  the  bow. 

What  ha^  been  said  of  work  of  large 
diameter  and  of  the  reels  of  chucks  can  be 
apnlied  relatively  to  the  flywheel  and  the 
pulley.  That  is  to  say,  when  the  latter  is 
about  3in.  in  diameter,  the  former  should 
be  about  18in.  in  diameter,  and  so  on  in  like 
proportion. 

Tumlnsr  Iron  and  Steel. 

It  is  absolutely  necessary  that  an  amateur 
turner  who  desires  to  attain  a  measure  of 
perfection  should  know  how  to  turn  iron, 
without  this  knowledge  he  is  continually 
stopped  by  trifles,  and  is  often  obHged  to 
have  recourse  to  other  people.  Therefore 
he  is  advised  to  practise  tummg  iron  as  soon 
as  he  has  acquired  some  confidence  in  the 
manipulation  of  the  ordinary  tools.  He  will 
appreciate  every  day  the  value  of  this  advice. 

Turning  iron  is,  moreover,  very  pleasing ; 
the  work  comes  from  the  tool  polished ;  the 
sharpness  of  the  angles,  the  cleanness  of  the 
mouldings,  aU  charm  the  eye  as  he  cuts 


away  the  rough  skin  of  the  iron.  Even  the 
worst  scrap  of  iron  contains  within  it  an 
elegant  and  poUshed  ferrule,  a  turning  arbor, 
or  a  precious  chuck.  Everyone  does  not 
turn  iron.  Even  a  number  of  clever  lock- 
smiths have  not  this  talent,  and  amongst 
workmen  he  who  possesses  it  enjoys  a  cer- 
tain consideration  among  his  equals;  this 
results  from  a  piece  of  turned  iron  being 
always  of  value.  Some  people  file  a  ferrule 
on  the  lathe,  and  fancy  that  m  so  doings  they 
are  turning  metal.  Others  entertain  the 
same  notions  when  they  scrape  it  with  cutters. 
Readers  are  cautioned  aeainst  such  ideas. 
Iron  is  reidly  turned  when  the  shavings 
come  off  in  curls  like  boxwood  when  worked 
with  either  the  hook  tool  or  the  graver. 

Tools  for  Tuminff  Iron  and  Steel. 

The  tools  necessary  for  turning  iron  are 
few  in  number  and  easily  made.  Three  tools 
are  usually  sufficient :  a  round-nose  tool,  a 
plani8her,'and  a  point  tool. 

The  round-nose  hook  tool  is  shown  by  Fig. 
140.  It  should  be  made  of  good  cast  steel, 
as  should  also  all  other  tools  of  this  kind, 
and  as  light  as  iK>SBible.  Care  should  be 
taken  in  forging  it  not  to  heat  it  too  much, 
because  if  the  steel  becomes  white-hot  it  de- 
teriorates, and  if  forged  in  this  state  it  breaks 
under  the  hammer.  Therefore  it  is  to  be 
forged  at  a  cherry-red  heat.  The  shape  of 
the  hook  tool  is  not  unimportant  either. 
Some  people  elongate  the  noses  of  their  hook 
tools,  which  they  are  content  to  curve, 
this  is  a  bad  method,  and  is  liable  to  cause 
the  tool  to  sting  the  fingers  in  working.  It 
is  in  vain  that  those  who  practise  this 
method  shall  show  in  justification  of  it  hand- 
some work  turned  with  hook  tools  having 
long  noses.  Answer  them  with  the  assur- 
ance that  they  have  expended  much  more 
strength  and  time  to  attain  this  result  than 
they  would  have  done  with  hook  tools  having 
short  noses  bent  back. 

It  is  proper,  therefore,  to  make  the  round- 
nose  hook  tool  to  the  shape  shown  in  the 
illustration.  By  reckoning  the  point  A  as 
the  fulcrum,  the  point  of  resistance  B,  and 
the  power  of  the  lever  as  distributed  through 
the  whole  length  of  the  handle  C,  it  is  easy 
to  see  tiiat  the  way  here  indicated  should  m 
preferred  to  having  long  noses.  The  round- 
nose  hook  tool  thus  forged  to  shape  is  allowed 
to  cool  in  the  hot  ashes  of  the  forge.  After, 
either  with  a  file  or  on  the  ^ndstone,  round 
it  on  its  bevel  and  smooth  it  on  its  face.  It 
is  noticeable  that  the  tool  cuts  better  with  a 
flat  and  straight  face.  In  this  way  the 
smoothing  may  be  finished  either  with  an 
old,  smooth  file,  or  with  a  piece  of  Turkey 
oilstone. 

Care  is  taken  in  making  the  circular  bevel 
not  to  bring  it  quite  to  a  cutting  edee,  at 
least  not  until  the  tool  has  been  hardened 
and  tempered.  Experts  wiU  be  surprised 
to  hear  me  speak  of  filing  cast  steel  without 
having  completely  resof tened  it.  Though  in 
other  cases  this  might  be  advantageous,  yet 
in  making  this  hook-tool  it  will  suffice  to 
allow  it  to  cool  slowly  in  the  ashes  of  the 
forge.  It  is  one  heat  spared  to  the  material 
which  is  deteriorated  by  each  heat,  and  too 
many  precautions  cannot  be  taken  to  secure 
the  greatest  hardness  to  the  hook-tools.  For 
this  reason,  for  tiie  littie  filing  required  on  a 
well-forged  tool,  the  use  of  old  files  or  of  the 
grindstone  is  advised. 

The  inclination  of  the  circular  bevel  will 
be  50°,  as  has  been  stated  when  speaking  of 
grinding  tools ;  and  it  is  advisable  to  slightly 
lengthen  the  elliptical  part  of  the  hook- tool 
rather  than  to  flatten  the  nose  as  some  people 
do.  Fig.  140  wiU  serve  to  show  the  proper 
amount  of  lengthening.  After  having  thus 
prepared  the  hoek-tool,  it  must  have  notches 
made  at  A,  where  it  besirs  upon  the  T-rest,  so 
that  it  imbeds  itself,  or  at  least  holds  firmly, 
in  tiie  mfkterial  of  which  this  is  made. 

After  having  made  the  hook-tool,  make 
the  planisher  (Fig.  141),  following  the  same 
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directions.  The  bevel  must  be  sliglitlj 
inclined  in  such  a  way  that  the  left  angle 
shall  be  slightly  more  acute  than  the  right. 
The  tool  will  then  cut  better.  The  same 
plan  will  be  followed  for  the  pointed  hook- 
tool,  Fig.  142. 

The  cutters  are  more  varied  in  their 
shapes,  and,  to  tell  the  truth,  each  amateur 
has  some  fashion  of  making  which  he  affects 
more  than  all  others.  This  makes  a  large 
variety  in  the  forms  of  cutters,  and  even 
causes  a  want  of  agreement  as  to  their 
names.  To  throw  a  little  light  on  this 
subject,  and  to  remove  the  confusion  result- 
ing from  BO  many  forms  and  names,  the 
word  *' cutter"  will  be  used  uniformly  for 
all  straight  tools  in  handles,  and  serving  to 
cut  iron  and  steel.  These  will  be  divided 
into  two  classes :  square  cutters  and  round 
cutters.  In  the  former  will  be  included 
lozenge,  oblong,  and  flat  sections;  in  the 
latter,  half-rounds  and  others  having  the 
cutting  parts  rounded.  Amongst  this  crowd 
of  cutters  two  or  three  are  in  general  use, 
the  others  are  used  only  in  special  cases. 

The  graver,  made  in  various  sizes,  is  the 
best  known.  If  it  is  not  bought  ready-made, 
it  can  be  made  from  the  flrst  piece  of  square 
steel  that  4K>mes  to  hand.  It  is  ground  as 
shown  by  Fig.  H3. 

The  narrow  flat-nose  tool,  Fi^.  144,  has 
somewhat  the  shape  of  the  parting  tool ;  it 
cuts  well,  and  is  the  cutter  whidi  works 
quickest. 

The  round-nose  cutter.  Fig.  145,  is,  like 
the  preceding,  sharpened  on  the  end.  It 
serves  to  rough  out  the  work  and  to  make 
hollows.  A  narrow  round-nose  tool  is  used 
for  roughing  out. 

The  lozenge  graver,  Fig.  146,  is  used  for 
cutting  grooves  which  are  deep  and  somewhat 
narrow. 

The  tnangular-point  tool,  Fig.  147,  is 
indispensable. 

As  to  the  shapes  of  cutters  sometimes 
used,  and  which  readers  mav  use  if  they 
think  flt  to  do  so,  no  more  will  be  said.  The 
various  cutters  illustrated  can  all  be  made 
from  small  bars  of  cast  steel.  Their  bevels 
will  have  an  inclination  of  dO"*,  and  care 
must  be  taken  never  to  sharpen  them  on 
their  flats,  but  always  on  the  bevels.  This  is 
the  only  way  to  maintain  a  keen  cutting  edge. 

HardeniasT  and  Tempering'. 

When  the  tools  are  made  they  must  be 
hardened,  and  this  is  the  method  to  follow : 
The  tool  is  made  red-hot  in  the  forge,  where 
it  is  placed  so  that  an  eve  can  be  kept  on  it. 
It  is  neated  slowly  whilst  held  in  the  tongs, 
and  when  it  is  seen  to  be  of  a  full  red  colour 
it  ia  withdrawn,  and  immediately  plunged 
into  a  trough  of  water,  as  cool  as  it  can  be 
obtained.  '  In  plunging  the  tool  to  the 
bottom  of  the  trough,  it  should  be  given  a 
circular  motion,  neither  too  slow  nor  too 
quick;  excess  either  way  harms  the  good- 
ness of  the  hardening.  When  the  tool  is 
quite  Cooled,  and  the  surface  is  quite  clean — 
that  is  to  say,  when  it  shows  a  uniform 
whitish- grey  surface,  the  hardening  may  be 
considered  sucoesaful. 

Attention  is  then  given  to  tempering.  To 
do  this  the  object  is  first  made  bright  by 
means  of  a  gritstone,  and  next  a  bar  of  iron 
is  heated  to  redness.  The  object  is  rested  on 
this,  turning  it  from  time  to  time,  and 
taking  care  not  to  put  tiie  cutting-edge 
itself  on  the  hot  iron.  This  cutting-edge  is 
watched  attentively,  and  when  it  is  seen 
that  the  pale  yellowish  tint  commences  to 
fade,  the  hand  is  turned  and  the  tool  is 
allowed  to  fall  into  the  cold  water,  which  at 
once  cools  it  and  stops  the  tempering  at  this 
colour,  which  is  that  suited  to  tools  to  cut 
iron.  Then  the  tools  are  sharpened,  taking 
care  that  they  are  not  heated  by  the  grind- 
stone if  this  is  used  dry.  Perhaps  small 
cracks  may  be  seen  on  the  cutting-edge; 
these  are  produced  by  the  hardening,  and 
must  be  got  rid  of.    It  is  to  guard  against 


these  cracks  that  advice  was  given  not  to 
make  this  edse  quite  sharp  before  hardening;, 
because  the  thinner  the  edge  the  more  likely 
are  these  cracks  to  appear.  There  was 
another  reason  for  this  advice.  When  the 
steel  is  withdrawn  from  the  fire,  the  extreme 
angle  of  the  cutting-edge,  affording  less 
substance  than  the  other  parts  of  the  tool, 
is  liable  to  lose  more  rapidly  during  the 
passage  from  the  fire  to  the  water  a  littie  of 
the  heat  requisite  to  harden  perfectiy.  This 
is  guarded  against  by  leaving  this  cutting- 
edge  rather  thick ;  moreover,  a  thin  ed^  is 
easily  burned  in  the  fire — another  thing  it  is 
well  to  guard  against. 

When  the  tools  are  tempered,  the  cutters 
are  ground  according  to  the  general  rules 
already  laid  down  for  grinding.  The  hook- 
tools  alone  are  beyond  this  rule,  inasmuch 
as  they  are  aharpened  by  causing  the  grind- 
stone to  rotate  in  the  reverse  direction. 
That  is  to  say,  by  making  it  come  towards  the 
tool,  as  a  piece  of  wood  does  when  mounted 
on  the  lathe  and  in  process  of  being  turned. 

Again  it  is  repeated  that,  after  having 
sharpened  the  cutters,  care  must  be  taken 
that  the  top  surfaces  shall  be  flat  and 
polished,  and  that  the  round-nose  hook  tool 
shall  be  well  rounded,  and  not  formed,  as 
too  often  happens,  by  several  small  facets. 
For  this  reason,  it  is  well  to  present  it  side- 
ways to  the  grindstone  from  tim^  to  time, 
describing  a  half-circle  with  the  right  hand, 
which  holds  the  upper  part  of  the  handle. 
In  this  way  the  nose  is  rounded  exactiy. 
It  must  not  be  concluded  from  its  chipping 
the  flrst  tiine  it  is  used  .that  a  tool  is 
tempered  too  hard ;  on  the  contrary,  this  is  a 
sign  of  good  tempering.  Generally  hard- 
ness is  to  be  preferred  to  softness  in  all 
tempering.  After  being  sharpened  a  few 
times,  the  tool  will  cut  properly.  A  tool 
which  whitens  is  good  for  nothing;  a  tool 
which  chips  becomes  better  day  by  day 
in  use,  and  it  can  always  be  softened  slightly 
if  needed.  It  is  not  desired  to  make  the 
cutting  edge  too  brittle ;  but  if  the  happy 
medium  cannot  be  too  readily  attained  wnen 
tempering,  err  rather  in  excessive  hardness 
than  in  excessive  softness. 

How  to  Use  the  TooIb. 

Let  it  be  supposed  first  that  it  is  desired 
to  turn  a  ferrule  provided  by  a  piece  sawn 
from  the  end  of  a  gun-barrel.  It  is  driven 
on  to  the  handle  by  means  of  a  mallet,  and 
is  supposed  to  be  smoothed  on  one  end  by  a 
file  or  otherwise.  It  is  not  this  which  con- 
cerns us  now.  When  it  holds  firmly,  have 
before  you  a  potful  of  water,  with  a  little 
mop — or,  better  still,  a  littie  drip- can  on  a 
movable  stand,  by  the  aid  of  which  the 
ferrule  will  be  wetted ;  then  the  wheel  is  set 
in  motion. 

Then  grasp  the  handle  of  the  round -nose 
hook-tool,  uie  left  hand  near  the  tool,  the 
right  hand  above,  holding  the  thumbs  open 
and  tightly  pressed  lengthways  of  the  hanole. 
Place  the  notched  part  A,  Fig.  146,  on  the 
T-rest,  which  has  been  drawn  as  near  as 
possible  to  the  work.    Now,  slightly  lower- 
ing the  nose  of  the  hook-tool  by  advancing 
the  arms,  this  is  made  to  touch  the  iron  in 
motion  at  a  point  slightly  above  the  centre, 
not  precisely  at  the  middle  of  the  edge  B, 
but  a  littie  to  the  right.    Intermittent  cut- 
ting will  give  warning  that  the  ferrule  is  not 
round.    A  tight  grip  must  be  taken,  always 
leaning  the  hands  towards  the  ri^ht,  so  as  to 
make  the  shaving  fall  on  that  side.    After, 
replace  the  tool  in  its  first  position,  and 
again  incline  it  to  the  right,  and  so  repeat 
the  same  motions  till  the  work  is  made  ti:ue. 
Once  this  is  done  at  one  place,  cut  away 
the  metal  on  the  right  of  the  groove  already 
made,  and  afterwards  cut  away  on  the  left 
by  inclining  the  tool  to  this  side  in  such  a 
way  that  the  shaving  falls  on  the  part  just 
turned.    The  material  will  be  wetted  from 
time  to  time  when  it  is  seen  to  be  diy,  and 
hot  chips  fall  on  the  hands.    It  is  well  even 


to  dip  the  tool  in  the  wtftb/^^rcen,  and  tiis 
fluid  which  adheres  to  it  will,  in  damping 
the  work  being  turned,  prevent  tins  be- 
coming too  hot.  It  is  in  this  way,  by  suc- 
cessive grooves  made  near  together,  tlut 
the  ferrule  is  finally  turned  true. 

Next  take  the  planisher,  and,  placing  it 
obliquely,  but  in  the  same  position,  remore 
the  ridges  left  by  the  round-nose  tod.  Th 
planisher  is  not  easy  to  manipulate  ;  it  ofteo 
happens  that  it  digs  into  the  work,  or  coven 
it  with  **  chatter  "  marks.  Without  repeat- 
ing the  geometrical  details  which  have  bee& 
already  discussed  in  speaking  of  turning 
tools,  the  beginner  who  knows  how  to  cal- 
culate will  see  at  which  point  of  the  circom- 
ference  he  should  work  upon  his  iron  ferrole 
— that  is,  a  littie  above  the  level  of  th« 
centre  points.  When  the  ferrule  is  nicely 
round  and  smooth)  it  only  remains  to  true 
it  upon  its  ed^e.  The  round-nose  hook-tod 
will  do  this :  it  is  rested  upon  the  T-rest  as 
though  it  were  wished  to  turn  the  ferrule  on 
its  outside;  but,  by  bearing  upon  the  right 
side  of  the  resting- point,  the  left  side  of  the 
tool  will  be  lifted  by  moving  the  hands  to 
the  right  of  the  tumer*s  body,  in  such  a  way 
as  to  cut  the  iron  with  the  left  side  of  the 
cutting  edge  of  the  round -nose  hook-tod. 
In  this  way  the  chips  will  come  away  thick 
and  clean.  The  pointed  hook- tool  can  be 
used  also,  or  even  the  planisher  ;  but  these 
are  not  so  satisfactory. 

For  turning  all  cylinders,  the  foregoing  i» 
the  way  to  go  to  work.  It  is  quite  certain 
Ihat  in  working  iron  success  will  not  be 
attained  at  the  first  attempt ;  but  by  not 
departing  from  the  rules  just  laid  down,  and 
by  accustoming  the  hand  to  the  motions  that 
these  require,  in  less  than  a  week  the  manipa- 
lation  of  hook  -  tools  should  be  learned 
tolerably  well. 

Gravers  are  preferred  by  many  amateTizs. 
It  cannot  be  denied  that  if  they  work  slower, 
they  make  up  for  this  disadvantage  by 
givmg  greater  precision  to  the  work.  TbOT 
are  more  convenient  for  fashioning  small 
objects,  and  all  those  in  which  mouldings, 
hollows,  and  grooves  are  most  frequently 
foimd.  Amateurs  are  advised  to  learn  to 
use  both  forms  of  tool.  They  may  rough 
out  with  hook  tools,  and  finish  with  gnyeis, 
and  in  using  the  two  tools  in  this  way  wi^ 
attain  a  degree  of  perfection  and  of  speed 
rarely  reached  by  those  who  know  but  aD» 
method. 

When  work  has  been  finished  either  with 
the  graver  or  with  the  hook  tool,  and  there 
remains  any  small  ridges,  a  piece  of  Turkey 
stone  may  be  used  to  remove  them.  If  i^^ 
wished  to  replace  the  dull  surface  left  by 
this,  by  a  brilliant  polish,  use  a  little  finj 
emery  with  oil  on.  a  piece  of  old  linen,  and 
rub  the  iron  with  this  whilst  it  turns. 

In  turning  iron,  beginners  are  particularly 
advised  to  curb  their  taste  for  mouldings, 
which  not  only  destroy  the  beauty  of  fonn, 
but  get  filled  with  dirt  and  rust,  giving  mnch 
trouble  to  keep  clean  the  object  overbur- 
dened with  them.  Mouldings  are  not  entirely 
interdicted,  but  they  should  be  used  f^ 
sparingly.  Nothing  pleases  so  well  as  clean, 
squarely  turned  work;  it  is  also  the  ipMt 
difficult,  and  requires  most  skill ;  moulduigs 
betray  t^e  tiro  hand. 

What  has  been  said  of  iron  is  ejuAUT 
applicable  to  steel  which  is  turned  in  tne 
same  way,  after,  however,  having  ^^"^"^ 
carefully  annealed,  so  as  to  reduce  ^^  ^^fj?" 
ness  as  much  as  possible.  Cast  steel  hardly 
comes  from  the  tool  in  shavinp,  and  its  c^^ 
surface  is  always  a  dull,  greyish  white.  *t 
polishes  better  if  first  hardened.  . 

Brass  is  less  difiicult  to  turn;  '^^^f/^ 
it  does  not  come  off  in  shavings.  Old  til^ 
are  used  for  turning  it ;  they  are  g^^^  ,^ 
short  bevels,  and  are  made  in  the  usual  fpi®* 
given  to  the  various  cutters  J^l^eady  descnwj. 
and  gravers  are  also  used.  In  rsf  ard  to  W 
manner  of  chucking  it  for  turning  onW» 
running  mandrel  latiie,  it  will  be  aaYM»«>'* 
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to  see  the  informatioii  given  later  on  in  oon- 
neotion  with  iyory. 

Brass,  iron,  and  Bteel  have  moreover  the 
property  of  being  threaded  with  taps,  and 
this  can  only  be  accomplished  with  great 
difficulty  in  ivory,  which  is  much  more  sub- 
ject to  splitting.  Brass  is  not  wetted  when 
turned ;  but  care  should  be  taken  that  the 
tools  do  not  become  over-heated,  because 
they  would  thereby  become  softened. 

{To  be  eoHtinuwi.) 


REVIEWS. 

The  MetnllHrgij  of  Argentiferous  Lend,  By 
M.  EissLER.  London :  Crosby  Lockwood 
and  Son. 

FOB    many   years   the  smelting  of  lead 
was  carried  on  without  the  slightest 
suspicion  that  many  of  the  lead  ores  con- 
tained silver;  but  nowadays  nearly,  every 
particle  of  silver  is  extracted  &om  the  ore, 
and  this  work  by  M.  Eissler  gives  an  account 
of  the  process  a'b  practised  in  various  parts, 
aiid  is  to  a  certain  extent  a  history  of  the 
silver-lead  industry  of  the  Pacific  coast,  an 
industry  which  has  been  developed  during 
the  past  twenty  years.    The  silver-lead  ores 
<A  Nevada  were  discovered  by  a  Mormon 
despatched  by  Brigham  Toung  to  Beaver 
•county  to  obtain  lead  for  bullets  about  40 
years    ago,    and  since  then   the  mines  at 
Eureka,   Nevada,  and  LeadviUe,  Colorado, 
have  been  exploited  to  much  advantage.    In 
isolated  mining  districts  the  blast-furnace  is 
stiU  employed ;  but  metallurgy  has  advanced 
by  leaps  and  bounds  on  the  Pacific  Coast,  and 
iumaces  similar  to  the  Castilian  slag-hearth 
are  now  iised  in  various  parts,  iniile  the 
water-jacket   furnaces   are  preferred,  as  a 
mle,  in  tlie  United  States.    The  standard 
work   on     lead    smelting   is    Dr.    Percy's 
**  Metallurgy  of  Lead  " ;  but  since  that  work 
was  writt&n  many  improvements  have  been- 
introduced,   and  not  a  few  of  the  modern 
processes  are  described  for  the  first  time  in 
print  in  Mr.  Eissler's  work.    For  that  reason 
this  volume,  which  is  freely  illustrated,  is  of 
especial  value,  and  though  it  concerns  only 
a  limited  circle  of  readers,  the  lead  industry 
is  of  so  much  importance  that  everyone  con- 
nected with  it,  or  thinking  of  taking  it  up  in 
new  countries,  will  be  ^lad  of  the  mforma- 
tion  and  detailed  descriptions  of  processes 
given  by  Mr.  Eissler.    The  appendix  con- 
taxns  several  reports  by  experts  which  should 
be  useful  to  metallurgists  and  those  engaged 
in  lead  smelting. 

The  Optics  of  Photography  and  Photographic 
Lenses,  By  J.  Traill  Tayloh.  London : 
Whittaker  and  Co. 

ts  this  work  Mr.  Traill  Taylor  has  collated 
his  papers  on  the  subject  of  photographic 
lenses  which  he  has  contribute  to  vanous 
periodicals  and  the  Transactions  of  societies ; 
but  he  has  also  written  several  chapters  for 
the  purpose  of  bringing  the  matter  up  to 
date,  and  placing  in  the  hands  of  users  of 
lenses  all  the  information  available.  The 
work  is  not  intended  for  the  makers  of 
lAues,  but  for  photographers,  and  tile  infor- 
t&ation  is  given  in  plam  lan|;uage,  bo  that 
«ven  a  beginner  may,  with  a  httle  attention, 
eeoa  grasp  all  the  salient  points  of  the  sub- 
ject, of  which  it  need  scwsely  be  said  Mr. 
Traill  Taylor  is  a  master.  After  a  few 
chapters  introducing  the  elements  of  optics  as 
connected  with  photography,  the  author  pro- 
■ceeds  to  describe  the  properties  of  Qlq  different 
forms  of  lenses,  and  then  deals  with  points 
which  are  of  more  purely  technical  interest. 
The  chapter  on  the  deterioration  of  lenses  by 

aht  is  one  that  will  attract  attention  out- 
s  the  photographic  world,  for  Mr.  TtkjloT 
^ys  that  the  great  cause  of  lenses  becoming 
lAower  is  not  tne  balsam  used  in  cementing, 
bat  the  '*  deterioration  of  the  glass  itself  by 
«^  action  of  light."  Lenses  formed  of  dense 
nint  are,  he  says,  more  liable  to  become 


deteriorated  by  the  action  of  light  than  those 
of  Uffht  gla8S--why  is  not  kaown,  though 
Mr.  Taylor  gives  tne  most  probable  reason 
assigned.  A  short  chapter  on  lens-grinding 
will  interest  many  who  are  not  photo- 
graphers ;  but  it  maj  be  said  that  there  is 
much  in  the  work  wnich  will  be  useful  to  all 
who  work  with  lenses,  or  wish  totmderstand 
the  elementary  principles  of  practical  optics. 

Electric -Light    Cables.     By     Stuart    A. 
ErssELL.    London  :  Whittaker  and  Co. 

OxE  of  the  most  important  points  in  con- 
nection with  the  utnisation  of  electric  energy 
is  the  means  of  distributing  or  transmitting 
it  to  places  more  or  less  distant  from  the 
generator.  Engines,  dynamos,  and  lamps 
have  been  brought  prol>ably  as  near  perfec- 
tion as  possible ;  but  it  is  doubtful  whether 
the  best  means  of  **  leading"  the  current 
has  been  devised  or  discovered.  So  far  as 
modem  experience  teaches,  nothing  answers 
better  than  a  cable  covered  with  indiarubber ; 
but  although  some  leads  have  been  in  use 
for  about  nine  years  cartying  currents  of 
comparatively  high  tension  undergound 
without  needing  repairs,  it  must  be  remem- 
bered that  a  coat  of  indiarubber  adds  largely 
to  the  expense  of  an  installation,  especially 
when  the  cables  have  to  be  taken  consider- 
able distances.  Coverings  of  fibrous  material, 
such  as  hemp,  cotton,  &c.,  saturated  with 
wax,  bitumen,  or  other  waterproofing  sub- 
stances have  been  tried  with  a  fair  measure 
of  success;  but  taking  into  consideration 
their  cost,  it  becomes  a  question  whether 
bare  wires  are  not  more  economical,  pro- 
vided they  are  properly  supported  and  insu- 
lated at  points  of  contact.'  The  Question  is 
of  great,  though  purely  technical,  interest, 
in  connection  with  the  distribution  of  current, 
and  Mr.  Bussell  has  done  electrical  engineers 
a  service  by  adding  this  volume  to  the 
"Specialists*  Series,^  issued  by  Messrs. 
Whittaker,  as,  for  obvious  reasons,  very  little 
is  known  on  the  subject. 

AjinandaWs  Concise  Dictu>nary  of  the  English 
Language,    London :  Blackie  and  Son. 

**  Anna>t)ale'sConcise  Dictionary,"  which 
has,  since  its  first  publication,  held  a  credit- 
able j)lace  among  one- volume  English  dic- 
tionaries, is  now  issued,  in  an  extenaed  form, 
at  the  low  price  of  5s.  The  general  vocabu- 
lary is  ample.  It  also  explains  clearly  and 
accurately  all  important  modem  terms  per- 
taining to  science,  technology,  and  the  arts. 

We  have  also  received  Notes  on  Building 
Construction  f  London :  Lonj^mans),  which  is 
Part  ly.  of  tJie  work  that  is  the  recognised 
textbook  for  students  in  the  art  of  con- 
struction, and  is  specially  adapted  for  those 
taking  their  course  in  honours,  and  requiring 
information  on  calculations  for  building 
structures.  Simple  graphic  methods  are 
adopted,  and,  as  we  have  said,  it  is 
the  best  work  of  its  kind. — -^'Machinery 
Pattern  Making,  by  P.  S.  DiwOEY  (New 
York  :  John  Wiley  and  Sons),  is  a 
work  which  has  in  substance  appeared  in 
one  of  our  American  contemporaries,  and 
nill  commend  itself  to  pattern  makers  who 
are  still  students  of  their  craft.  Elementary 
matter  is  omitted,  as  the  author  is  writing 
only  for  those  already  skilled  in,  or,  at  least, 
acquainted    with,    the    work    of    pattern 

maldng. The  Art  and  Craft  of  Cabinet 

Making^  by  David  DEXNiKa  (London: 
Whittaker  and  Co.),  is  intended  to  supply 
amateurs  and  young  professional  cabinet 
makers  with  a  reliable  guide  to  the  construc- 
tion of  cabinet  fnmitore,  and  it  may  be 
found  useful  by  those  who,  having  tools  and 
leisure,  like  to  make  articles  cS  what  is 
known  as  cabinet-work,  as  the  instructions 

are  definite  and  to  the  point. Dynamics  of 

Rotation,  by  A.  M.  Worthinotox,  M.A., 
F.B.A.S.  f London:  Longmans),  is  a  work 
which  will  be  found  extremely  useful  by 
those  who  cannot  dive  deeply  into  mathe- 1 


matics,  but  who  can  understand  an  "  experi- 
ment," even  when  it  is  only  described  in 
print.  M^.  Worthington  has  dene  a  service 
to  students  who  cannot  follow  the  mathe- 
maticians. His  examples  are  remarkably 
well  chosen,  and  with  the  questions  and 
answers,  his  work  may  be  recommended  to 
all  students  who  have  not  the  advantage  of 

a   teacher. New    Fragments,    by   John 

Tynball,  F.B.S.  (London :  Lon^ans),  is  a 
collection  of  essays  by  the  distin^^hed 
physicist— some  of  them  not  strictly  scientific,, 
out  sJU  readable  and  instructive.  The 
volume  includes  Prof.  Tyndall's  last  lecture 
in  ^e  Eoyal  Institution — ^that  on  Thomas 
Young — and  is  one  of  those  books  which 
can  TO  taken  up  at  any  time  and  be  read 
and  re-read  witn  pleasure  and  advantage. 

Theory  of  Heat,  by  J.  Clerk-Maxwell, 

M.A.  (London:  Longmans),  is  the  tenth 
edition  of  the  well-known  textbook  in  the 
series  issued  by  the  publishers.  Corrections 
and  additions  have  been  made  by  Lord 
Hayleigh,  and  are  indicated  by  the  initial 
[B.J    In  many  respects  this    is  the  best 

treatise  on  heat   published. Himalayan 

Journals,  by  Sir  Joseph  Dalton  Hooker, 
F.E.S.  fLondon:  Ward,  Lock,  Bowden, 
and  Co.),  is  a  volume  in  the  Minerva 
Library  of  famous  books  edited  by 
G.  T.  Bettany,.  M.A.,  and  is  well  known 
as  an  interesting  description  of  a  botanist's 

travels   in  the  Himalayan  regions. The 

Architect's  and  Builder's  Pocket-Book,  by 
Fraetk  Eugene  Kiddsb,  O.E.  (New  York : 
John  Wiley  and  Sons  ;  London :  Gay  and 
Bird),  is  the  ninth  edition  of  a  work  wnich  is 
fuU  of  information  useful  to  architects, 
builders,  and  others,  the  new  edition  beipg, 
in  a  measure,  necessitated  by  the  increasing 
use  of  steel  in  structures.  In  the  United 
States  it  is  a  standard  work,  and  occupies  a 
place  in  the  library  of  every  architect  and 

Duilder. Public   Libraries ,  by  THOaiAS 

Greexwood,  F.B.G.S.  (London :  Cassell  and 
Co.),  is  the  fourth  edition  of  a  work  which 
comprises  the  whole  history  of  the  movement 
in  uivour  of  rate-supported  libraries,  and 
contains  illustrations  of  many  of  the  free 

libraries  in  this  country  and  abroad. A 

Practical  Introduction  to  the  Elements  of 
Chemistry,  by  W.  Marshall  Watts,  B.Sc. 
(London :  James  Nisbet  and  Co.),  will 
be  found  very  useful  by  those  who 
can  work  at  chemistry  in  the  experi- 
mental manner ;  in  fact,  it  aims  at  teach- 
ing through   experiments,    and  seems  ex- 

ceUently    adapted    to    its   purpose. A 

Practical  Qnide  to  the  Testing  of  Insulated 
Wires  and  Cables,  by  Herbert  Laws  Webb 
(New  York :  D.  Van  Nostrand  Co. ;  London : 
E.  and  F.  N.  Spon),  is  a  guide  to  the  every- 
day, work  of  the  testing-room,  and  will  oe 
useful  to  those  whose  work  is  connected  with 
telephony,  telegraphy,  and  electric-lighting. 

The    Practical    Catechism,    by  fioBERT 

Grimshaw,  M.E.,Ph.D.  (New  York:  John 
Wiley  and  Sons),  is  a  collection  of  questions 
and  answers  on  technical  subjects,  and 
dontaans  much  useful  information  that  is  not 
to  be  found  elsewhere  in  so  handy  a  form. 
Chemical    Calculations,    by    B.    Lloyd 


Whitbley,  P.LO.  (London :  Longmans), 
will  be  found  a  very  useful  work  by  students 
of  chemistry  engaged  in  the  actual  manipu- 
lations or  laboratory  work,  as  well  as  by 
those  who  are  going  up  for  the  examinations 

of  the   Science   and   Art  Department. • 

The  Mechanical  Engineer's  Pocket-Book,  by 
D.  KiNXBAR  Clark,  M.Inst.C.E.  (London: 
Crosby  Lockwood  and  Son),  is  an  addition  to 
the  "pocket-books"  which  will,  no -doubt 
have  a  long  life,  as  it  is  just  the  kind  of 
work  that  practical  men  require  to  have  as 
near  to  them  as  is  implied  by  the   word 

*  *  pocket." Manipulation  of  the  Microscope^ 

by  Edward  Batiscii  (Rochester,  N. Y. : 
Bausch  and  Lomb  Co. ;  London :  W.  P. 
Collins)  is  a  litUe  work  which  may  be  re- 
commended to  beginners  with  Ihe  microscope^ 
and  those   who    wish  to  understand  that 
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.  inatmment. EkdricUy   Up  to  Date,  for 

Light,  Power,  and  Traction,  by  John  B. 
Yeritt,  M.In8t.E.E.  (London  and  New 
Toik :  Frederick  Wame  and  Co.),  is  a  popular 
deBoription  of  what  has  been  done  in  the 
practical  application  of  electricity  in  recent 
tunes,  and  will  be  naeful  to  general  readers. 

The  Il/ord  Manual  of  Photography,  by 

0.  H.  BoTHAMLEY  (Iliord :  Britannia  Works 
ConLpanj,  Limited),  is  a  work  written  for 
the  manipulator  or  practical  hand,  which 
avoids  theory  and  explanation,  and  goes 
straight  to  the  subject  of  what  has  to  be 
done  and  how  to  do  it.  A  list  of  "  Dealers 
and  Dark  Booms  "  will  be  found  useful  by 
peripatetio   amateurs  in  photography,  and 

the  Dook  is  an  ezcdlent  uttle  manual. 

Burton* 8  Modern  Photography  (London :  Piper 
and  Carter)  is  the  tenth  edition  of  a  well- 
known    handbook     dealing    mainly    with 

gelatine  dry-plate  work  and  Printing. 

Technical  Education  in  the  Counties,  by  G.  J. 
MiCHELL,  B.A.Lond.,  and  Eki^st  Keber 
Smith,  Assoc.B.C.SGi.Lond.  (London  : 
(George  Philip  and  Son),  is  a  book  that 
should  be  read  by  those  who  are  interested 
in  technical  education,  as  it  is  called. 


THE  LATB  JAMKS  KEHTON  PEILI 

("J.  K  P.") 

THE  Enoluu  Mechanic  and  its  readers  have 
lost  another  of  their  oldest  and  best  friendi 
in  "J.  E.  P.,"  who  died  on  the  9th  inst.  at  his 
residence,  174,  AdeUide-road,  N.W.  For  more 
than  twenty-one  years  **J.  K.  P."  has  been, 
above  all  otiiers,  the  one  to  whom  every  oorre- 
Bpondent  interested  in  the  lathe  tamed  for  help, 
and  to  him  no  appeal  was  ever  made  in  vain. 
Over  and  beside  this,  the  amonnt  of  prioeleas 
information  contriboted  by  him  to  our  earlier 
volumes  rendered  ns  and  our  readers  for  ever  his 
debtor.  He  was  as  modest  as  he  was  able  and 
generous,  and  with  the  exception  of  the  few 
correspondents  with  whom,  from  time  to  time, 
he  consented  to  be  put  in  private  communica- 
tion to  solve  their  dimcultieB,  few  of  our  readers 
even  knew  his  name. 

Mr.  James  Kenyon  Peile  was  bom  at  Upper 
Clapton,  Middlesex,  on  October  12th,  1824.  The 
family  moved,  in  1827,  to  Stamford  Hill,  where 
he  passed  the  next  fourteen  years  of  his  life, 
going  to  school  at  the  establishment  of  Mr. 
Francis  Qreeo,  at  Stoke  Newington.  His  father 
had  a  taste  for  mechanics  and  some  skiU  in  orna- 
mental tumexy,  and  possessed  what  was,  for 
those  days,  a  very  good  amateur's  lathe,  by 
Holtzapffel,  with  a  sufficieht  supply  of  tools  and 
appliances.  This  lathe,  it  is  trae,  had  but  a 
wobdetf  bed;  but  it  was  gradually  altered  and 
improved  by  James,  until  it  finally  developed 
into  the  very  perfect  tool  with  which  his  beau- 
tiful work  was  subsequently  executed. 

In  his  vefv  early  boyhood  James  got  to  work 
in  his  fathers  shop,  and  soon  acquired  skill  in 
the  use  of  the  tools.  His  first  attempts  at  turn- 
ing were  made  when,  as  yet,  his  head  barely 
reached  to  the  lathe's  centre.  When  about  six- 
teen years  of  age  he  was  entered  in  the  engineer- 
ing classes  of  Singes  College,  London,  where  Ms 
mMhematical  and  mechanical  tastes  were 
expanded,  and  opportunities  aflbrded,  by  access 
to  appliances  not  previously  within  has  reach, 
of  beooming  trained  to  the  craft,  and  where  was 
implanted  in  him  that  desire  to  attain  to  aoou- 
raoy  of  execution  by  which  all  that  he  subse- 
quttitlyaocomplished  was  eminently  distinguished. 
He  completed  his  terms  at  the  College,  and 
obtained  his  diidoma  as  Associate— a  disUnction, 
at  that  date,  of  some  value. 

Naturally,  James  PeUe  was  destined  for  the 
career  of  a  civil  engineer,  and,  with  that  end  in 
view,  was  sent,  for  further  practical  training,  to 
the  ^ops  of  Messrs.  Burg,  Curtis,  and  Kennedy, 
at  Liveipool.  He  had  not  been  there  many 
months  when  he  was  stricken  by  typhus  fever, 
followed  by  some  other  ailments,  which  necessi- 
tated his  removal  from  Liveipool,  and  it  was 
not  thought  desirable  for  him  to  resume  his  work 
there.  After  some  desultory  employment  in 
connection  with  the  extension  of  railways  in 
1846-7,  he  engaged  himself  to  a  firm  of  engineers 
at  Leicester,  with  whom  he  worked  for  about 
three  years,  when,  the  firm  failing,  he  was  again 
thrown  back.   Owing,  perhaps  to  some  extent,  to 


discouragement  at  the  failure  of  this  second 
attempt  at  establishing  himself,  but  more  prob- 
ably actuated  by  an  increasiog  attachment  to  the 
out>tum  of  his  own  hands  and  to  absorption  in 
the  snrronn^ngs  of  his  own  shop,  he  never  asain 
made  a  serious  effort  to  obtain  outside  employ- 
ment Had  he  once  secured  a  firm  footing  in 
the  profession,  there  can  be  little  doubt  that  his 
talents  would  have  raised  him  to  an  eminent 
position,  to  the  benefit  of  his  country ;  but  per- 
haps this  might  have  been  at  the  sacrifice  of  that 
affectionate  regard  entertained  for  him  by  a  very 
wide  circle  of  friends  who  indulged  in  similar 
tastes,  and  to  whom  he  proved  so  useful  an  ally. 

James  Pellets  intimate  practical  knowledge  of 
all  the  minute  intricacies  of  the  mechanic's  craft, 
and  his  finished  skill,  caused  him  to  be  sought 
out  as  Uie  ex^nnder  of  many  a  knotty  problem. 
A  friend  writing  of  him  to  his  &mily  says :— '*  I 
looked  up  to  him  as  the  man  who  always  gave  a 
sound,  reliable  opinion  on  any  meohamcal  ques- 
tion, and  never  would  give  an  opinion  at  all  in  a 
matter  with  which  he  was  not  thoroughly 
acquainted.**  The  effort  to  attaiu  to  accuracy 
was  the  touchstone  of  his  life,  and  it  was  accom- 
panied by  an  amiable  desire,  frequently  exercised 
at  the  cost  of  considerable  personal  labour  and 
inconvenience,  to  assist  any  who  chose  to  apply 
to  him  in  a  difficulty.  It  is  somewhat  sad  to 
know  that  the  varied  and  valuable  contents  of  the 
workshop  in  which  he  passed  the  greater  part  of 
his  life,  and  which  by  long  use  and  famUiarity 
of  touch  had  become  dear  to  him  to  an  extent 
which  the  skilled  workman  alone  can  fully 
realise,  should  now  be  scattered;  but  so  it 
must  be. 

At  its  first  inception,  James  Peile  joined  the 
volunteer  movement,  and  enrolled  himself  as  a 
member  of  the  1st  Middlesex  Engineers  Volun- 
teer Regiment,  in  which  he  rose  to  the  rank  of 
major,  and  from  which  he  finally  retired  in  1883. 
He  carried  his  love  of  accuracy  into  his  military 
life,  and  enjoyed  a  deservedly  high  character  for 
efficiency.  He  passed  away,  after  a  very  short 
but  severe  illness,  on  the  9th  of  this  month, 
deeply  moumed  1^  his  family  and  by  a  very 
wide  circle  of  relations  and  friends. 


PEACTICAL  BIECTBO-PLATZNG.- 

III. 

ByT.  C.  Smith. 

THERE  are  certain  classes  of  work,  such  as 
e^rgnes,  &c,  that  it  is  very  difficult,  if  not 
impossible,  to  scratch-brush,  bumish,  or  polish 
after  plating.  When  there  is  a  quantity  of  this 
class  of  work  to  do,  it  is  usual  to  use  what  is 
termed  a  «  bright "  solution,  Le.,  a  solution  from 
which  a  tolerably  bright  deposit  of  sUver  can  be 
obtained  without  the  necessity  for  '  scratch - 
brushing  or  bumishinff.  The  ** bright"  solu- 
tion is  also  useful  for  plating  such  cheap  work  as 
would  not  pay  for  burnishing,  &c. 

"  Bright "  solution :  To  half  a  pint  of  ordinary 
silver  solution  (which  for  this  purpose  should 
contain  a  moderate  amount  of  freie  cyanide)  add 
about  half  an  ounce  of  carbon  bisulphuret,  decant, 
and  tightly  cork ;  well  shake  the  bottie  evexy  few 
honn  for  two  or  three  days,  when  it  wul  be 
ready  for  use.  If  not  wanted  at  once,  this  solu- 
tion will  be  improved  if  kept  for  a  few  days. 

Add  the  above  solution  in  very  small  quantities 
to  the  vat  imtil  the  silver  is  deposited  sufficientiy 
bright.  Greet  care  must  be  taken  not  to  use 
more  of  the  bisulphuret  than  is  necessary,  for  an 
excess  is  veiy  likely  to  spoil  the  solution.  It  is 
not  advisable  to  use  it  at  all  except  when  abso- 
lutely neoessary. 

There  ere  several  metals,  such  as  iron,  lead, 
tin,  &c.,  upon  which  it  is  very  difficult  to  get  a 
good,  sound  deposit  of  silver,  though  it  is  com- 
parativdy  easy  to  plate  them  with  other  metals. 
It  is  usuu  in  such  cases  to  first  plate  with  some 
other  metal  or  alloy  which  will  firmly  adhere 
to  them,  and  which  will  at  the  same  time  act  as  a 
good  foundation  for  the  silver.  Some  platers 
employ  brass  for  this  purpose,  others  (the 
majority)  copper,  which  is  much  the  simpler  of 
the  two  to  use,  and  as  it  is  always  useful,  I  should 
advise  all  platen  to  keep  some  ready  for  use.  P  it 
costs  very  little  to  make,  and  only  a  small  quan- 
tity (one  or  two  gallons)  is  required. 

Copper  solution  (cyanide) :  Dissolve  half  a 
pound  of  copper  sulphate  in  about  a  quart  of  hot 
water;  when  cold,  slowly  add,  stirriDg  mean- 
while, liquor  ammoniac  (8p>gr.  '880)  until  the 
green  precipitate  at  first  formed  becomes  redis- 


solved,  and  the  solution  assumes  a  dark  Uae 
colour.  A  strong  solution  of  cyanide  mtut  agt 
be  added,  until  the  blue  colour  entirely  dih 
appears ;  a  slight  excess  should  then  be  addai 
This  solution  should  be  worked  at  a  tempentoe 
of  from  120°  to  I6(f  F.  A  solutioa  asds  ii 
above,  but  with  the  chloride  instead  of  nlpbate 
of  copper,  may  be  used  cold,  but  costs  conadv- 
ably  more  to  make,  and  does  not  dspootv 
quickly  as  the  former. 

The  arranf^einent  of  vat,  battery,  anodes,  &&, 
is  shown  at  Fig.  1 — A  beisg  battery  cell,  Bcoppv 


cylinder,  C  zinc  rod,  DDE  slingiog  rod^ 
F  F  anodes,  G  vat.  The  articles  to  be  pitad  vt 
hung  from  Uie  central  rod  E  by  thm  copper 
wires.  As  the  anodes  are  dissolved  fastest  jut 
at  the  surface  of  the  solution,  it  is  advissble  to 
shift  them  from  time  to  time,  so  that  thiy 
may  be  evenly  dissolved.  The  hooki  ^ 
which  the  anodes  are  suspended  should,  if 
possible,  be  made  of  platinum,  which,  ss  tt  if 
msoluble  in  the  solution,  will  aUow  of  tlie 
anodes  being  completely  submerged,  if  neosMir. 
If  copper  or  brass  hooks  are  used,  the^  mut  m 
carefully  kept  out  of  the  solution,  or  it  wiQ,  by 
dissolving  them,  acquire  a  certain  smoontw 
copper,  which  would  be  very  detrimentsL  H, 
Fig.  1,  dhows  a  very  useful  form  of  rod  oos- 
nection  or  tenninal  which  may  be  used  eitlisrfar 
slinging  rods,  or  on  a  larger  scale  forlatta; 

zincs. 

Preparation  of  Ooods  to  be  Plated.-^U  the  woik 
has  been  previously  plated,  all  the  silver  Uat 
remains  on  it  most  be  "  stripped  "  (p.  434) ;  itii 
best  first  to  wash  the  article  with  strong  sods  or 
potash  solution,  so  as  to  remove  any  gtfut 
which,  were  it  left  on,  would  to  a  certain  eztest 
protect  it  in  places  from  the  action  of  the  add. 

All  work  must  be  dried  before  betng  plsosd  is 
the  *'  stripping  "  add,  as  the  addition  of  a  very 
small  quantity  of  water  greatly  decreasss  its 
efficiency ;  for  the  same  reason  it  should  b» 
carefully  covered  up  when  not  in  use,  ss  it 
absorbs.moisture  from  the  atmosphere.  'WMnstt 
the  silver  is  removed,  well  rinse  and  dry  ths 
article,  and  if  rou^h,  as  it  most  likely  will  be,  it 
must  next  be  polished ;  this  is  done  either  W 
hand  wi^  emery- doth,  or  on  a  leather  or  i«s 
buS,  driven  at  a  high  speed  and  fed  with  fine 
sand  mixed  with  ou.  The  latter  is  of  coam 
the  best  and  quickest  way,  but  unless  steam  or 
other  power  is  available,  it  is  very  hard  work.  I 
think  It  will  be  best,  therefore,  for  all  small  work, 
to  use  emery,  commencing  with  a  coarse  olokb 
(Oakey*s  FF),  and  finishing  with  the  fineit 
obtainable. 

When  the  artide  is  made  as  smooth  as  pcsnbl^ 
well  wash  it  in  a  strong,  boiling  solution  of  pot- 
ash, to  remove  every  ttrace  of  grease.  perapixatuOf. 
&c,  which  is  seen  to  collect  on  it  after  handling; 
if  made  entirdy  of  hard  metal — i.e.,  hmk^ 
copper,  German  silver,  &c.,  it  should  next  be 
well  brushed  with  a  moderately  stiff  brash  ssd 
powdered  pumice  and  water,  using  only^  enosgk 
of  the  latter  to  keep  the  pumioe  moist.  All 
interstices  in  ^cy  work,  such  as  croetfet^ 
mounts,  &c.,  must  be  made  quite  dean ;  if  thsr» 
should  be  any  spots  of  verdigris  or  oorrosioo,  it 
may  be  necessary  to  use  add  for  their  removal,  a 
few  drops  of  nitric  or  dipping  add  appUed  to  tbe 
spot  will  quickly  accomplish  this.  The  flnssn 
must  be  kept  wet,  and  should  be  dipped  from  nme 
to  time  in  the  pumice  powder  so  as  to  keep  them 
as  much  as  posdble  from  actually  touching  the 
artide.  ^^ 

As  success  to  a  great  extent  depends  on  tms 
deansing,  it  must  be  very  carefully  done,  every 
part  must  be  quite  dean  and  present  a  unifonn 
dull  appearance.  The  slinging  wires  should  now 
be  attadied  (before  rinsing),  and  the  article 
brushed  all  over  in  one  direction  if  possible  so  ss 
to  give  it  a  quite  uniform  surface  after  the 
necessary    handling.     It  should   then  be  well 
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rinsed  O^olding  by  the  alioging  wirea  only)  in 
aeveral  lots  ox  dean  water,  and  qaickly  trans- 
tamd  to  the  vat  li  both  the  vat  and  battery 
are  in  good  order,  it  should  torn  white  aft^  a 
few  seconds  immersion ;  but  should  it  torn  brown 
or  streaky,  deposition  is  taking  place  too  quickly, 
and  the  battexj  power  should  be  diminished  or 
the  anodes  slightly  raised  so  that  there  is  a 
amaller  eorface  exposed  (in  the  solution). 

As  Boon  as  the  utide  has  received  the  deposit 

all  over,   it  is  advisable  to  remove  it  from  the 

▼at ;  well  rinse,  and  carefully  go  over  it  with  a 

wire   Bcratch -brush,   plentifully   supplied   with 

«ixe  and  water  or  beer  and  water— Y  prefer  the 

latter.  ^  Scratch-brushing  soon  after  Uie  initial 

immersion  greatly    helps   to   keep  the  deposit 

uniform  and  smooth ;  it  will  fjso  find  out  any 

places  that  may  not  have  been  properly  deaned, 

and^  which  otherwise  might  not  oe  oiscovered 

ontil  the  plating  was  completed.    If,  after  being 

eoratch-brushed,  there  are  no  signs  of  blistering 

or  stripping,  the  artide  may  be  returned  to  the 

vaty   remaining  there  until  a  sufficientiy  stout 

deposit  is  obtained.    On  the  other  hand;  should 

the  silver   <* strip"    or    << blister"    under  the 

scratch-brush,  it  is  advisable  to  place  the  artide 

for  a  few  moments  in  the  stripping  add,  so  as  to 

remove  all  the  silver;    then   dean,  and  plate 

again.     At  this  early  stage  it  is,  in  my  opinion, 

nearly  as  quick,  and  certainly  more  flatislactory 

in  the  end,  to  do    the  work  over  again;  but 

should  the  stripping  occur  when  the  work  is  near 

completion,  it  is  sometimes  possible  to  ''doctor'* 

it  as  follows :— Carefully  dean  the  stripped  spot 

and  surronndiug  portions  of  the  artide;   then 

wrap  a  small  piece  of  sheet  silver  (connected  to 

the  negative  pole  of  battery)  in  thick  flannd  or 

cotton  wadding   wet  with  diver  solution,  and 

apply  to  the  desired  spot  The  artide  itself  being 

connected  with  the  positive  pole  of  battery.    Of 

course,  only  a  very  slight  deposit  is  obtained  by 

aid  <Sf  the  «<  doctor  " ;  but  if  the  work  is  caiefuUy 

finished,  the  defect  will  not  be  noticeable  unless 

it  is  in  a  very  prominent  position. 

There  is  a  quantity  of  old  plated  work  about, 
the  ornamental  mounts,  edgings,  &c.,  of  which 
are  made  of  lead  or  its  alloys  (by  the  way,  these 
edges  are  generally  termed  "silver  (!)  edges"), 
and  as  the  plater  is  sure,  sooner  or  later,  to  get 
some  of  it  to  replate,  a  few  words  about  this 
paiticular  class  of  work  will  not  be  out  of  place. 

It  is  very  important  that  this  class  of  work 
should  not  be  left  in  the  stripping  acid  longer 
than  is  necessary  to  remove  the  silver.  When 
*'  stripped,*'  wdl  wash  and  dry  the  artide,  not 
merely  on  the  surface,  but  mam  it  hot,  so  as  to 
expel  any  acid  that  may  have  found  its  way 
between  the  artide  and  mounts.  If  this  is  not 
thoroughly  done,  the  acid  will  either  get  into  the 
nX — which,  of  course,  would  be  very  detrimental 
— K>r  dse  will  show  itself  by  characteristic  green 
or  black  marks  after  the  job  is  finished.  After 
the  edges  have  been  thoroughly  cleaned  with  a 
stiS  brush  and  pumice-and-water,  they  must 
either  be  "quicked"  or  coppered;  the  latter  is 
prefeiable,  and  as  a  very  slight  deposit,  on 
mounts  only,  is  all  that  is  required,  it  need  not 
take  much  longer  than  the  *'  quicking"  process. 
When  all  the  mounts,  edges,  &c.,  are  coppered, 
the  remaining  parts  of  the  article  can  be  deaned 
in  the  usual  manner,  and  the  whole  plated  as 
before,  being  carefully  washed  and  dried  when 
finished. 

Artides  made  of  Britannia  metal  are  more 
difficult  to  deal  with  than  those  made  of  the 
.  harder  metals.  They  should  be  deaned  with 
extra  care  as  before,  well  rinsed,  and  quickly 
tiansfenred  to  the  vat,  where  they  should  remain 
sndisturbed  until  the  desired  deposit  is  obtained. 
As  Britannia  metal  is  bat  a  comparativdy  poor 
conductor  of  electricity,  it  is  necessary  to  use 
rather  more  battery  power,  and  considerably 
more  anode  surface — probably  twice  that  used  for 
the  same  sized  artide  made  of  brass  or  copper. 

All  artides  made  of  lead  or  its  alloys,  zinc, 
oon,  steel,  &c.,  should  be  coppered  before  they 
Me  silvered.  The  two  latter  must  be  pickled  in 
the  following  before  coppering:  Sulphuric  add, 
about  lib. ;  hydrochloric  add,  about  3oz. ;  water, 
about  1  gallon.  When  freshly  made,  a  few 
mnutes*  immersion  in  the  above  "pickle**  will 
be  sufficient ;  but  after  the  acid  has  become 
■omewhat  exhausted,  or  if  the  artide  is  very 
aoch  oxidised  (rusty),  it  must  remain  in 
piokle"  for  some  considerable  time.  After 
pickling,  the  artide  must  be  well  rinsed  and 
•  *22?  ^ith  a  stiff  brush  and  pumice— or,  what 
■.P^erable  for  this  purpose,  fine  sand  and  water 
-^til  qtiite  dean.    It  should  then  be  rinsed, 


^ven  a  momentary  dip  in  the  pickle,  then  well 
rinsed  again,  and  transferred  to  copper  solution. 

Articles  made  of  zinc  should  be  cleaned  in  the 
following :  Sulphuric  acid,  }lb. ;  water,  1  gallon. 
Unless  very  dirty,  these  articles  will  come  out  of 
the  pickle  quite  dean,  and  will  only  need  to  be 
rinsed  and  coppered ;  but  if  duty,  they  may  re- 
quire deaning,  as  above. 

As  the  time  necessary  to  silver-plate  an  article 
depends  on  the  thickness  of  the  deposit  require, 
and  the  state  of  the  vat,  battery,  &c.,  it  is  im- 
possible to  give  any  exact  limits ;  but  the  battery 
and  solutions  I  have  described  will,  if  in  good 
order,  deposit  sufficient  silver  to  cover  hadf  a 
dozen  dessert  forks  with  a  serriceable  coat 
in  from  three  to  four  hours ;  the  exact  amount 
of  metal  deposited  can  easily  be  ascertained  bv 
weighing  dther  the  anodes  or  the  artide  both 
before  and  after  plating. 

When  plated,  the  articles  should  be  well  rinsed 
in  hot  water,  and  carefully  drie^,  which  latter  is 
best  done  by  pladng  them  in  hot  box- sawdust ; 
when  quite  dry,  the  dust  can  be  easily  removed 
with  a  soft  brush. 

\To  be  eoHtinued.) 


FBiLCTICAL    MICBOSCOFT   FOB 
STUBSNTS.-XX. 

By  F&BOBBioit  Davis,  B.So.,  Associate  of  the 
Pharmaceutical  Society,  &c. 

IN  studying  the  division  termed  **  Annuldda," 
we  have  two  especial  types  to  reriew ;  tlie 
Sea-urchin,  representing  the  "Echinodermata** 
and  the  Tape- worm  as  the  representative  of  the 
<(  Hdminthozoa.*'  Upon  referring  to  the  table 
of  the  Animal  Kingdom  given  m  a  prerious 
chapter,   we  find   that   Eooinodermata    means 


Spine  of  Echinus. 
1,  Spine ;  2,  Basal  ligament;  3,  Musde. 

''hed^-hog  skinned'*— that  is,  the  animals  of 
this  division  are  prorided  with  spines,  apparently 
out-growths  of  their  outer  skin  or  shell ;  some 
authorities  are  of  opinion  these  spines  exist  for 
the  protection  of  the  animal,  whilst  others  hold 
the  opinion  that  not  only  are  they  a  protection 
to  the  animal,  but  also  assist  to  no  slight  degree 
in  its  powers  of  locomotion.  Occasionally,  when 
at  tiie  sea-side,  we  find  upon  the  sands,  or  by 
examining  the  cliffs,  a  hard,  somewhat  oonicu 
shell,  perforated  over  its  entire  surface  with  littie 


Under  Surface  of  Anancbytes  Ovata,  showing— 
1,  Mouth ;  2,  Entrance  to  water  vascular  system. 


holes,  arranged  in  a  regular  manner  from  the 
apex  downwards :  it  was  nom  these  that  the  spines 
formerly  extended.  It  will  be  observed  also 
the  sheU  is  entirely  closed,  with  the  exception  of 
two  spaces  upon  the  under  surface,  representing 
the  mouth,  and  the  point  of  ingress  and  egress  m 
the  water  vascular  system,  and  another  at  the 
apex,  namely,  the  anus.  The  shell  itself  is 
composed  of  chalk,  beautifully  arranged  in  plates. 


In  its  fossilised  state  this  shell  is  quite  full  of  soft 
chalk ;  in  fact,  we  find  it  in  places  correspond- 
ing to  the  epoch  to  which  geologists  have  given 
the  name  of  the  Cretaceous  period.  A  very 
common  variety,  and  one  frequently  found  em- 
bedded in  chalk  clifiEs,  cames  the  name  of 
Anandiytes  ovata.  Generally  speaking,  by 
cracking  this  shell  and  removing  the  chalk  which 


Anancbytes  Ovata. 
1,  Anus;  2,  Ambulacral holes. 

it  contains,  and  carefully  washing  this  latter,  we 
find  it  to  be  full  of  lieautiful  sponge  spicules. 
The  student  should  retain  and  mount  these  as 
pNsrmanent'  objects  for  his  microscopical  collec- 
tion. But  enough  has  now  been  said  concerning 
the  shell ;  we  must  now  proceed  to  tiie  examina- 
tion of  the  animal  itseU.  The  Ediinodermata 
have  a  distinct  digestive  carity — ^not  directly 
^oing  from  mouth  to  anus,  but  proceeding 
m  a  circuitous  manner.  Hitherto,  in  the 
various  organisms  studied,  we  have  not  suc- 
ceeded in  absolutely  proving  the  presence  of 
a  nervous  system,  fldthough  we  have  in  more 
cases  than  one  assumed  such  to  exist ;  but  in  the 
edunus  we  are  in  a  position  to  state  that  a 
nervous  system  is  actually  apparent.  The  mouth 
of  the  echinus  is  covered  with  a  tough  mem- 
branous substance,  through  which  the  teeth  of 
the  animal  project. 

The  teeth  are  five  in  number,  and  form  a  kind 
of  beak,  which  is  capable  of  scraping  away  por- 
tions of  rocks  or  other  substance  to  enable  the 
aninud  to  obtain  its  food,  which,  for  the  most 
part,  consists  of  worms  and  other  sea  inhabitors, 
which  bury  themsdves  in  tiie  rocks  and  chalk 
covered  by  the  sea-weeds.  The  teeth  are  of  a 
very  complex  character,  the  arrangement  most 
peculiar :  they  appear  to  be  regulated  by  a  set  of 
distinct  musdes  from  within  the  body  cavity; 
these  are  capable  of  moving  the  teetii  in  any 
direction,  so  that  we  may  liken  the  motion  at  one 
time  to  that  of  a  saw,  and  at  another  to  a  vertical 
or  longitudinal  movement.  Viewed  by  the  micro- 
scope, they  form  an  object  of  especial  interest. 
Each  tooth  at  its  apex  is  pointed  or  beaked,  and  is 
very  hard ;  but  as  it  enters  the  socket  we  find  it 
gradually  becomes  softer,  until  at  the  point  of 
insertion  it  is  apparentiy  without  any  deposit  of 
calcareous  matter  whatever,  and  is  therefore  soft. 
As  the  tooth  becomes  worn  awa^  at  the  apex  by 
constantiy  scraping  the  rocks,  it  is  pushed  for- 
ward er  grows  from  the  sockets,  and  assumes  a 
harder  state,  until  at  the  apex  it  is  rendered  just 
as  hard  as  the  portion  which  has  worn  away. 
The  jaw  of  the  animal  takes  part  in  the  crushing' 
of  the  food,  for  we  observe  it  to  be  furrowed  into 
a  series  of  fine  files,  which,  acting  by  rubbing 
together  with  the  food  between  them,  reduce  the 
substance  to  a  very  fine  state  of  subdivision,  alto- 
gether unattainable  by  the  operation  of  the  teeth 
only.  The  animal  appears  to  devour  every  por- 
tion of  the  creatures  which  become  its  prey, 
eventually  assimilating  certain  portions  and 
rejecting  the  parts  which  are  valudeto  for  its 
support.  The  mouth  gradually  contracts  into  a 
kina  of  gullet  or  throat,  somewhat  resembling  a 
funnel  in  shape,  and  this  goes  directiy  into  the 
intestinal  canal,  which,  after  proceeding  in  a 
spiral  manner,  folds  upon  itself,  and  finds  an  exit 
at  the  apex  of  the  shell. 

The  whole  canal  is  hdd  in  position  by  the 
mesenteries  and  the  body -substance  itself,  and  is 
well  supplied  with  blood-vessels.  Outside  the 
shell  we  find  a  mass  of  sarcode  muscular  sub- 
stance, as  it  were,  penetrating  the  holes  pre- 
riously  described  as  existing  in  the  shell,  and  in 
connection  with  the  body  cavity  within  the  shell. 
The  spines,  we  found,  were  in  connection  with 
these  holes  in  the  shell ;  now,  each  spine  is 
movable,  and  regulated  by  a  ligament  in  connec- 
tion with  the  bc^y  carity,  passing  through  the 
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holes,  and  entering  the  spines.  The  spine  being 
movable,  might  be  supposed  to  be  affixed  by  a 
hinge ;  this,  howeyer,  is  not  the  case,  as  the  lower 
part  of  the  spine  merely  fite  into  the  hole  above 
which  it  is  placed.  It  will  be  seen,  therefore, 
that  the  movements  of  the  spines  are  wholly 
regolated  by  the  ligaments  witmn.  In  addition 
to  the  power  of  locomotion  effected  by  the  spines, 
we  observe  a  second:  it  will  be  found  in  the 
shell  there  are  holes  larger  than  the  others, 
arranged  in  a  vertical  manner  from  the  apex  to 
the  base.  Through  these  little  suckers  or  feet 
are  extended,  by  means  of  which  the  animal 
is  capable  of  attaching  itself  to  any  rock 
it  may  come  in  contact  with. 
The  holes  through  which  these  suckers  or  feet 


their  place  being  taken  by  others,  which  are  ex- 
tensions or  growths  from  the  neck  of  the  worm 
downwards.  Each  segment  whilst  in  the  human 
intestine  is  capable  of  developing  within  itself  a 
number  of  ova,  and  also  male  organs  or  sperm- 
cells.  The  ova  become  fecundated  by  the  sperm- 
cells,  and  as  the  ova  extending  and  enlarging  fill 
the  segment,  it  drops  off  and  is  expelled  from  the 
system  as  previously  explained.    The  number  of 


Ambulacral  Plates  of  Echinus  Highly  Magnified. 
1,  Ambulacral  holes ;  2,  Plate. 


extend  are  termed  ambnlacral  holes,  and  the 
extended  feet  ambulacral  organs.  Upon  the 
tmder  surface  of  the  sheU  we  observed  at  one  end 
the  opening  termed  the  mouth,  whilst  at  the 
other  eud  is  another  opening';  this  is  in  connec- 
tion with  an  arrangement  known  as  the  '*  water 
vascular  system,"  regulated  by  little  bags,  which 
by  expansion  and  redaction  iwrve  to  extend  and 
contract  the  feet  of  the  animal.  It  is  also  con- 
sidered the  watw  vascular  system  regulates  the 
so-called  respiratory  functions  of  the  animal. 

If  the  student  wul  carefully  compare  the  above 
description  with  the  diagrams  given,  he  will  have 
little  difficulty  in  understanding  this  curious 
animaL 

If  upon  his  next  visit  to  the  sea  coast  his 
attempts  to  secure  a  specimen  of  the  sea-urchin 
should  prove  futile,  let  him  examine  tiie  star-fiish : 
this  oan  always  be  found,  and  being  one  of  a  dass 
termed  Asteroidss,  resembles  the  urchin  in  many 
particulars. 

The  second  portion  of  this  article  will  be 
occupied  b]jr  the  consideration  of  the  tape- 
worm. This  creature  mav  be  termed  in  its 
developed  state,  an  internal  parasite.  We  will, 
for  purposes  of  convenience,  trace  the  animal 
through  its  various  phases,  from  its  position  of 
internal  parasite  to  that  of  eggt  and  the  curious 


Segment  of  Tsnia  Solium. 

1,  Beproductive  Organ  leading  to  side ;  2,  Water 

vascular  system. 


eggs  expelled  in  this  manner  is  immense,  in  fact 
inmumerable;  but  only  a  few  of  these  ever 
mature,  although  all  undoubtedly  would  if  the 
opportunity  were  given  them. 

The  effg  being  taken  with  the  food  (say  of  the 
pig),  and  oeing  acted  upon  by  the  secretions  in  the 
alimentary  canal,  dissolves  the  chitinous  cover- 
ing and  frees  the  embryo,  which  develops,  and  by 
means  of  its  six  hooks,  penetrates  the  coats  of  the 
alimentary  canal,  and  finds  for  itself  a  suitable 
position  in  any  of  the  organs  of  the  body.    Here 


Diagram  of  Tfonia  Solium,  showing— 
1,  Hooks ;  2,  Head ;  3,  Neck ;  4,  Segments. 

developments  which  the  egg  afterwards  under- 
goes. The  scientific  appellation  of  this  creature 
IS  ^^Tasixia  solium,"  tania  meaning  ''band," 
and  solium  ''alone." 

There  are  several  varieties];  for  instance,  that 
infesting  the  rabbit,  another  the  dog,  and 
another  man  himself.  We  find  the  animal  in 
many  cases  28ft.,  and  even  dOft.  long ;  the  head 
of  the  creature  is  circular,  provided  with  a 
sucker  and  two  rows  of  prolongations  or  hooks  : 
it  is  by  means  of  these  it  attaches  itself  and 
hangs  on  to  the  intestines.  Proceeding  from  this 
head  is  an  elongated  neck,  which  extends  itself 
into  a  broad  bandlike  segment,  which  in  its  turn 
is  attached  te  another  segment,  and  so  on  pro- 
bably to  the  length  of  several  yards. 

As  the  segments  become  mature  they  faU  off 
one  by  one»  and  are  excreted  with  the  fseces. 


Larva  of  Taenia  Solium  encysted. 

it  becomes  encysted — that  is,  forms  a  case  or 
covering  for  itself,  which  is  permeable  to  the 
fluids  of  the  organ  in  which  it  is  imbedded.  This 
nourishes  the  larva,  which  develops  hooks  and 
sucker,  and  its  second  stage  is  complete.  No 
further  change  can  now  take  place  until 
the  larva  nads  another  position.  This  is 
secured  by  an  animal  eating  the  flesh  in  which 
the  lava  form  exists,  which,  immediately  finding 
itself  in  a  suitable  position— that  is,  the  intestine 
of  a  man  for  instance— the  hooks  become  fixed  to 
the  coats,  and  growth  takes  place  in  the  form  of 
segments ;  the  segments  in  turn  become  matured 
and  fall  off.  The  "tape-worm"  requires, 
therefore,  two  hosts  at  least  for  its  completion : 
generally  an  herbivorous  animal  for  the  immature 
or  cystoid  stage,  and  a  carnivorous  animal  for 
its  cestoid  or  perfect  state.  We  found  that  the 
perfect  "tape- worm"  ispossessed  of  neither  mouth 
nor  anus,  'strictiy  so  speaMng,  but  absorbs  its 
nourishment  from  the  digested  juices  in  the  canal 
of  its  host  by  the  process  of  intussusception. 

Some  old  naturalists  gave  the  name  of 
"  Entozoa  "  to  this  class  of  animals,  but  a  better 
is  that  now  applied.  There  are  other  divisions 
of  this  class,  but  resembUng  to  a  marked  degree 
the  type  which  we  have  studied.  It  will  not  be 
necessary  to  occupy  space  with  these  divisions. 
The  flukes  and  other  parasitic  worms  are  all 
I  related  to  this  class. 


BOTLB'S  PATINT  IMPEOVB)  AQ- 
PUMP  VBNTILATOR. 

ME.  ROBERT  BOYLE,  manaffing  dizsdv 
of  Messrs.  Robert  B<^le  and  Son,  linajtad, 
has  recentiy  patented  an  improvement  la  hig  «^ 
pump  ventilator,  which  adds  GonsideraUj  to  ib 


value  as  a  foul-air  exhaust.  The  ventilator  » 
free  from  downdraught,  and  impervious  to  ais 
or  snow,  whilst  the  vibratory  noise  caused  I7  tk 
impact  of  the  wind  on  the  edge  of  the  phwiii) 
by  the  new  arrangement,  done  away  witk 
AuxUiaxy  exhaust  chambers  may  also  be  fitted  to 
the  ventilator,  increasing  the  extnctisg  povcr 
100  per  cent.,  without  enlarging  the  size  of  the 
ventilator.  The  improved  ventilator  is  made  of 
an  ornamental  character,  of  the  best  roUed  ited 
plates,  galvanised  and  painted  with  enamel  painii 
and  is  sold  at  50  per  cent,  less  in  price  thitnthe 
earlier  and  inferior  forms  of  the  air-ponp 
ventilator. 


PITTIHO.-XV. 


AFTER  work  has  been  marked  out,  the  qo* 
tion  of  how  best  to  remove  mat^sal  tm  to 
finish  surfaces  may  or  may  not  be  a  matter  d 
concern  to  the  fitter.  In  large  workshops  it  ii  * 
matter  that  does  not  concern  him,  becaose  the 
lined-off  work  is  mosUy  taken  at  once  to  6e 
machine-shop  and  turnery,  and  is  not  brought  to 
the  fitter  until  the  machining  is  all  done.  £x* 
ceptions  there  are,  of  course,  as  when  cast  wo^ 
has  to  be  fitted  by  chipping  and  filing  to  pUted 
and  wrought  iron  work,  and  boiler  work;  botii 
far  as  mere  automatic  mechanism  is  conoersed,  the 
fitter  has  nothing  to  do  with  the  f oiiiuitit«,  v 
shaping  part  of  the  work. 

In  very  small  shops,  however,  where  there  u> 
paucity  of  machines,  and  in  all  amateur's  irork* 
shops,  the  workman  or  the  amateur  hare  to  do 
some— often  a  considerable  proportion-^f  the 
shaping  to  outline  with  hand  operated  tool^ 
This  is  an  inevitable  consequence  either  of  ^ 
of  machines  of  types  suitable  for  the  purpoM 
required,  or  very  often  because  the  mschiM* 
available  are  limited  in  capacity  or  power,  f^ 
this  reason  I  shall  best  serve  the  interests  of  the 
general  body  of  the  readers  of  a  magazine  like 
Uiis,  if  I  assume  that  they  belong  mostly  to  the 
latter  class,  who  have  to  resort  to  many  oske- 
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shifts  and  imperfect  methods  of  getting  through 
their  work. 

With  the  amateur  mostly,  and  with  the 
country  fitter,  poorly  equipped  with  machines 
and  tools,  the  question  is  not  usually  how  a  given 
job  would  be  done  in  a  large  workshop,  but 
rather  how  may  it  be  best  done  with  such  make* 
shift  appliances  as  are  available. 

I  must,  therefore,  I  think,  in  the  interests  of 
the  apprentice  and  the  amateur,  describe  how 
work  18  shaped  to  outline  without  the  aid  derived 
from  the  automatic  machines  of  our  large  estab- 
fiahments.  The  writer  remembers  to  have  seen 
in  his  youth  much  work  done  with  chisel  and  file, 
upon  which  chisel  and  file  are  never  now  used  in 
the  large  sho^.  Thus,  valve-faces  were  chipped 
and  filed,  which  are  now  done  in  the  planing- 
, machine;  surfaces  were  labouriously  got  up  by 
dxaw-filing  and  emery  cloth,  now  done  with  a 
rapidly-revolving  emery  wheel ;  bosses  and  rods 
were  chipped  and  filed,  that  are  now  either 
shaped  or  ground ;  angular  brasses  were  fitted  by 
filing  into  their  plummer-.blocks,  where  turned 
brasses  are  now  fitted  into  bored  seatings ;  wheel- 
teeth  were  chipped  and  filed,  that  are  now  more 
commonly  moulded  smoothly  and  accurately  by 
machine.  In  large  establishments  lads  learn 
less  handicraft  than  formerly ;  hence  a 
moderate  amount  of  home  -  work  should  be 
as  valuable  to  them  as  to  the  amateur.  A  bit 
of  model  work  carried  through  from  beginning  to 
end  is  an  excellent  object-lesson  for  them,  in 
doing  which  they  will  be  brought  face  to  face 
with  problems  that  would  not  occur  to  them  in 
the  routine  of  their  sectional  tasks  at  shop.  For 
lads  and  amateurs  especially,  Uierefore,  I  am 
going  to  say  a  little  about  the  various  ways  of 


shaping  outlines  by  handwork.  I  shall  devote 
au  article  or  two  to  the  purely  formative  pro- 
cesses of  fitting,  as  carried  on  with  the  least 
possible  assistance  from  machines. 

Work  is  hand- shaped  to  various  outlines  by 
S^PPingTi  .filing,  scraping,  grinding,  and  drift- 
tng.  It  is  not  convenient  to  consider  these  as 
altogether  distinct  from  one  another,  but  rather 
as  ^ving  a  natural  dependence  and  sequence. 

Not  so  many  years  since,  the  file  was  the 
prince  among  hand  tools  in  our  workshops.  It 
was  employed  for  truing  large  and  small  sur- 
faces, both  fiat  and  curved—work  that  is  now 
done  so  much  more  rapidly  with  planer  and 
ahaper.  Intricate  forms,  combinations  of  convex 
and  concave  curves  once  filed  laboriously  to 
templet,  are  now  done  more  expeditiously  with 
milhng  cutters.  Yet  the  file  still  holds  a  place 
in  sho]>s,  as  well  as  in  amateur  practice,  as  a 
ooixective  tool.  Much  work  that  comes  into 
the  fitters*  hands  from  the  machines  has  to  be 
rtill  further  trued  up  and  adjusted,  first  with 
file  and  then  with  scrape.  For  machined  sur- 
faces fitted  to  machined  surfaces  without  further 
correction  are  usually  but  a  rough  slop- job,  much 
too  rough  for  the  best  classes  of  work.  Apart 
fjom  the  more  or  less  ridged  surface  of  machined 
work,  due  to  the  feed  of  the  tool,  there  is  the 
distortion  that  frequently  follows  from  clamping 
it  upon  the  machines  and  lathe- chucks — distor- 
tion which  it  is  the  function  of  the  file  and  scrape 
to  correct.  And  a  very  large  part  of  the  difier- 
enoe  in  the  cost  of  Second-rate  machine  tools  and 
those  of  first-class  quality  is  due  to  the  addi- 
tional time  occupied  in  hand  work  done  on  the 
fatter.  The  finest  fitting  of  sliding  surfaces  done 
by  hand  with  file  and  scrape  on  the  best  machines 
J«dly  begins  at  the  stage  at  which  those  of  in- 
ferior quality  are  sent  out  of  the  shops  for 
dehvery. 

Because  the  file  lacks  the  perfect  guidance 
possessed  by  some  dasses  of  tools,  skul  in  its 
J^ampufation  is  essential  to  the  accuracy  of  work 
ttone  with  it.  For  this,  considerable  practice  is 
J*22jnfco ;  but  at  last  the  practised  hand  f eehi 
?*™^oly  how  to  operate  the  tool  in  various 
wwcUons— now  heavier,  now  lighter,  now  taking 
*  woad  surface,  now  localising  the  efforts. 


FIG 


The  first  difficulty  experienced  by  beginners  is 
that  of  filing  a  fiat  surface :  it  will  become  con- 
vex. Yet  mes  are  for  the  most  part— that  is,  all 
except  those  which  are  called  '*dead  parallel" 
— convex  in  the  longitudinal  direction,  and  there- 
fore ought,  it  might  be  supposed,  to  make  the 
work  slightly  concave.  The  reason  why  the 
surface  filed  becomes  rounding  is  that  most 
pressure  is  given  first  bv  the  right  hand  on  com- 
mencing the  stroke,  ana  then  by  the  left  hand 
towards  its  termination,  whereas  the  pressures 
should  be  as  nearly  as  possible  in  equilibrium 
— that  is,  the  effort  should  rather  be  to  press 
harder  with  the  left  hand  upon  the  point  of  the 
file  at  the  commencement  of  the  stroke,  and 
harder  upon  the  handle  near  its  termination.  In 
ttda  way  the  file  is  made  to  **  hang*'  well  to  the 
central  portions  of  the  work,  instead  of  slipping 
over  those  and  pressing  harder  upon  the  marnns. 

There  is  also  a  £fference  in  metals.  It  is 
easier  to  file  wrought  iron  than  cast,  and  easier 
to  file  any  iron  true  than  hard  gunmetal.  The 
file  clings  to  wrought  iron  and  steel ;  but  it  slips 
over  hard  cast  iron  and  over  hard  gunmetal — to 
use  an  expressive  term,  the  latter  are  ''  greasy  " 
by  comparison  with  the  former. 

Tins  filiug  of  surfaces  level  is  the  first,  and 
the  chief,  difficulty,  which  has  to  be  encountered, 
and  which,  when  mastered,  like  the  equally 
simple,  yet  equally  difficult,  task  of  planing  a 
piece  of  wood  true,  is  never  forgotten. 

Filing  is  like  most  other  work — it  cannot  be 
done  at  random,  or  recklessly.  Random  work 
will  spoil  the  files,  make  wasters  of  the  work,  and 
will  yield  inaccurate  results. 

But  the  precise  details  of  working  vary,  of 
course,  with  area,  and  with  contour,  with  broad 
and  narrow  faces,  with  convex  and  concave 
surfaaes.  In  a  series,  therefore,  of  object  lessons, 
Ijpropose  to  discuss  the  details  cd  shading  various 
kmds  of  ^ork  with  files.  Ana  I  think  the  best 
plan  will  be  to  consider  the  subject  under  two 
types :  plfun  work  of  large  area,  and  small  and 
delicate  work  in  which  the  area  is  inconsiderable. 
I  wiU  consider  the  first  in  the  present  article,  the 
second  in  the  article  to  follow. 

Take,  then,  in  the  first  place  a  broad,  plain 
surface,  Fig.  87,  such  as  would  be  planed  in  a 
machine  in  half  a  day,  but  which,  done  by  hand, 
would  take  at  least  three  or  four  days. 

Such  a  broad  surface  has  to  be  operated  in 
detail  thus :  First,  the  edges  a  are  chamfered  off 
with  chisel  and  file  down  to  the  scribed  line. 
Always,  before  commencing  to  remove  a  quantity 
of  material  by  filing,  it  is  weU  to  chamfer  the 
edges  down  to  the  line  which  has  to  be  worked  to. 
If  much  in  amount,  it  will  be  chipped  and  filed ;  if 
little,  filed  only.  The  advantages  are,  that  the 
amount  of  material  that  has  to  be  removed  in  order 
to  get  down  to  the  termination  of  the  chamfer 
can  be  seen  at  a  glance  without  bending  down  to 
look  at  the  line  itsblf ,  and  that  there  is  little  or 
no  risk  of  unwittingly  going  below  the  line. 

Next,  a  number  of  cross- grooves,  &,  are  run 
across  with  a  cross-cut  chisel,  about  ^in.  or  fin. 
wide,  at  convenient  intervals — say  from  lin.  to 
2in.  apart — less  or  more,  according  to  the  extent 
of  the  area  that  has  to  be  operated.  The  truth 
of  these  grooves  is  tested  with  a  straight-edge. 
By  this  device  the  bulk  of  the  surface  chipping 
is  localised  at  the  portions  c,  much  diminishing 
the  risk  of  the  broad  chisel.  Fig.  88,  cutting 
below  the  required  level  when  operating  about 
the  central  portions  of  the  area. 

A  word  about  chipping:  A  keen  edge  is 
requisite  to  chip  a  surface  freely.  Chip  in  a 
direction  away  from  the  ed^,  rather  than 
towards  it.  If  the  chipping  is  being  done  in 
lines  parallel  with  the  edges  of  the  work,  hold  the 


chisel  slightly  diagonally,  so  that  the  force  of  the 
blows  shall  be  inwards  rather  than  outwards. 
Neglect  of  this  will  perhaps  result  in  some  por- 
tions of  the  edge  becoming  broken  out.  In  the 
central  part  of  a  piece  of  work,  the  chisel-cuts 
may  cross  and  recross  in  all  directions,  as  in 
Fig.  87,  d,  which  is  a  somewhat  crude  attempt  to 
represent  a  chipped  surface  brought  down  to  the 
level  of  the  grooves  d. 

For  very  heav^  work,  requiring  the  removal 
of  a  large  quantity  of  material,  a  coarse,  rough- 
cut  file  is  used.  But  for  by  far  the  general  run 
of  work  a  bastard  file  is  used  at  the  commence- 
ment, and  when  the  bulk  of  the  materfal  has  been 
removed,  this  is  followed  by  the  second -cut,  or 
the  smooth  file. 

To  test  the  accuracy  of  a  surface  that  is  being 
filed,  botii  straight-edge  and  surface-plate  are 
emploved;  the  first  in  the  earlier  staj^es,  the 
second  in  the  later  ones.  At  the  begioiung  it  is 
quite  sufficient  to  hold  the  straight-edge  across 
the  work,  lengthwise,  crosswise,  and  diagonally 
in  succession,  when  the  higher  portions  of  the 
roughed-out  surface  will  be  indicated  by  the 
contact  of  the  stiaight-ed^e  therewith,  without 
any  artifici^  assistance  derived  from  the  trans- 
ference of  red  lead  from  the  straight-edge  to  the 
surface  of  the  work.  During  this  preuminary 
roughing  down,  the  bastard  files  are  used  with 
the  maximum *of  pressure,  the  hands  holding  and 
operating  the  file  as  shown  in  Fig.  89,  and  nearly 
the  entire  weight  of  the  upper  portion  of  the 
body  being  thrown  into  the  work.  The  right 
elbow  is  kept  almost  close  to  the  body,  and  the 
body  and  left  knee  are  moved  in  unison  with  the 
file.  The  feet  are  spread  at  about  2ft.  or  2ft.  Gin. 
apart,  to  enable  ^e  workman  to  stand  firmly, 
and  put  the  utmost  force  into  his  work.  The 
average  height  at  which  to  set  the  work  for  filing 
is  at  the  same  level  as  the  elbow.  Heavy  filing 
is  done  better  with  the  work  at  a  slightly  lower 
level ;  for  delicate  filing  it  should  stand  rather 
higher  than  the  elbow. 

The  weight  of  the  upper  nortion  of  the  body 
is  thrown  into  the  forwara  strokes  of  the  file. 
But  during  return  strokes  the  file  is  relieved 
altogether  of  that  weight.  It  is  not  actu<illy 
lifted  from  the  work,  but  simply  continues  in 
contact  with  it,  without  pressure.  If  the  pres- 
sure is  continued  the  file  will  soon  become 
dulled,  in  oonsequence  of  the  fracture  of  the 
minute  teeth.  The  magnified  illustration  of  the 
teeth  of  a  file  (Fig.  90)  will  show  how  weak  the 
teeth  are  relatively  to  force  applied  during  the 
backward  stroke  by  comparison  with  the  for- 
ward or  cutting  stroke.  There  is  plenty  of  metal 
backing  the  cutting  edge  in  the  thrust,  there  is 
practically  none  aSforded  during  the  return  by 
the  nearly  perpendicular  faces  of  the  teeth. 

The  file  is  not  moved  in  a  straight  invariable 
direction,  but  both  forward  and  diagonally,  now 
to  right,  now  to  left — ^a  few  strokes  in  one  Une, 
then  a  few  in  another— obliterating  the  marks 
left  by  the  first — a  variation  which  partly  re- 
lieves the  han^s,  and  is  more  expeditious  than 
constantly  working  in  one  set  of  lines. 

To  use  a  roughing  file  continually  on  its  broad 
flat  surface  is  not  the  most  expe(utious  way  of 
removing  material  in  quantity  or  to  economise 
the  life  of  the  file.  If  a  lot  of  roughing  out  has 
to  be  done,  the  best  way  is  to  use  edges  and 
angles,  and  the  unworn  portions  of  haU-round 
files,  and  to  use  these  in  various  diagonal  direo- 
tions,  crossing  and  recrossing  at  almost  all  angles. 
Generally  the  fiat  files  wear  out  quicker  than  the 
backs  of  the  half-round  ones.  When  a  consider* 
able  amount  of  roughing,  down  has  to  be  done, 
therefore,  it  is  economical  to  use  the  backs  of  the 
half-round  files  for  the  purpose.    This  not  only 
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MTM  the  fl&t  aies,  but  the  half-roundi  cut  more 
rapidly  thui  the  fliit  ones,  bo  that  time  is 
eooDomiied  lawell  hb  tools.  When  the  ronghing 
out  bu  been  cairied  «o  far  that  it  becomea  diffi  ■ 
oolt  to  dateot  nay  ioeqiudity  in  the  Borface  of 
the  wotIi  bj  mere  obacrvatioa  of  the  light  between 
the  straight-edge  and  the  vork  la  whatever 
diisctioii  the  atiaight-edge  ia  held,  then  Teoonnw 
moat  be  had  to  the  red-lead  te»t.  Red  lead  i> 
made  into  a  thick  pasta  with  oil,  and  ia  emeared 
eqnaUj  along  the  edge  of  the  atraightedge.  The 
traiufereDce  of  this  colQniicg  matter  from  the 
atnight-edge  to  the  surface  of  the  work  alTorde  a 
delicate  teat  of  the  reduction  of  the  surface 
to  the  accurate  level  required.  During  this 
pioceaa  the  Qle  'ia  used  with  leaa  preaaure, 
and  its  action  ie  rather  more  localised,  as 
b  Fig,  91,  the  point  of  the  fie  being 
held  between  the  Gngera  and  thumb  o(  the  left 
hand,  insload  of  the  bull  of  the  hand  being 
praaaed  upon  it  as  in  Fig.  89.  Much  of  the 
weight  of  the  body  ia  still  thrown  upon  it,  but 
not  oniformly,  being  graduated  more,  accordicg 
to  the  qoantity  of  material  that  has  to  be  re - 
ffiOTsd  nom  a  given  spot.    Also,  a  Baa  or  amooth 

Ede  of  file  ii  generally  made  use  of,  until  at 
gth  the  aurface  is  wrought  into  a  state  of 
Bccuncy  in  which  the  atr&ight-edge  fails  to 
indicate  any  vei;  appreciable  different  in  level. 
The  proper  method  now  i«  to  have  recourse  to 
k  niTtace-pUt«.  If  the  work  is  amall,  and  of  do 
great  weight,  its  surface  ia  tamed  over  on  thst 
of  the  plate ;  if  mnasive,  the  plate  ia  turned 
upon  the  work.  A  thin  film  of  red  Irad  is 
mbbed  over  tte  aurface  of  the  plate,  naing  the 
finger  or  a  bit  of  waate  for  the  purpoae,  and  now 
the  lurfooe  that  appeared  so  true  when  teated 
with  the  straight-edge  merely,  is  seen  to  present 
vny  few  pointt  of  contact  with  the  plate.  But  a 
v«rT  slight  amriunt  of  redaction  with  the  file 
will  tervs  to  reouce  these  points  of  contact  down 
to,  or  even  below,  the  general  level,  so  that  at 
tlus  later  stage  the  work  must  needs  be  proceeded 
with  csutioiuly,  and  frequent  recourse  must  b# 
had  to  the  tect  of  the  surface  plate.  The  red 
lead  must  be  applied  more  and  more  thinly, 
for  U  applied  thickly  it  will  cover  nearly  the 
whole    snriace    o(    the     filed    work,    instead 


left  hand  affording  all  the  pressure  necessary, 
in  Fig.  92.  Thoa  in  each  sQccessive  stage  of 
Sling,  greater  and  greater  localisation  of  effort  ia 
sMcnti^,  leaa  and  leaa  material  is  removed,  and 
finer  files  are  need,  until  the  utmost  accurac; 
that  is  attainable  by  filing  ia  reached.  If  a  atill 
greater  degree  of  accuracy  ia  wanted,  then  the 
•crape  ia  employed,  aa  in  the  sliding  aortacea  of 
the  beat  work,  and  in  the  best  ateam-jointa.  But 
for  a  large  olaaa  of  work  nothing  is  done  after 
the  Bl^  IB  conpleted.  J,  H, 


"W^^ 


THE  HtTVSBXD-HILIS-AH  HOUR 
ELECTRIC  BAILWAT. 

B  mentioned  laat  week  that  an  electric  railway 
is    to    be    codstrnctod    from  St.   Loaia  to 
CUeago  on  which  trains  will  run  at  the  rate  of  one 
hundred  nulas  an  hour.    The  ann^ed  illustration 

Cs  an  idea  of  the  hish-ipaed  paaaeDger  ooacb. 
road  Is  to  be  worked  on  the  patenti  of  Dr.  W. 
Adams,  of  SI.  Lonia,  and  the  standard  achedula 
tiow  will  be  100  milea  aa  hoi^  lor  all  through  cars. 
The  trip  from  Chioago  to  St.  Louis  can,  therefore, 
be  made  In  from  two  and  one-half  to  three  houn. 
It  will  not  beneoenary  to  travel  at  night,  therefore 
no  thiongh  passenger  cars'  will  be  run  after  ntnt 
o'clock  p.m.,  the  tracks  being  reserved  at  night  foi 
hi^-olua  tndght.  mail  and  eiprea  matter.  This 
diMa  away  with  the  necessity  ot  running  Follman 
can,  and  the  eipenae  to  the  company  as  well  aa  the 

naohaaoter  of  the  eleetrie  carriage  or  car  ia 
shown  by  the  sngnTuig.    It  la  long,  low,  oompaot. 


light,  bnt  strong,  hating  two  pairsot  driving  wheels, 
ea«h  driven  by  a  separate  distinct  eleotnc -motor. 
The  whole  weight  of  the  car,  with  its  pastengers 
and  of  the  two  electric -motors,  comu  upon  these 
laira  of  driving-wheels,  and  is.  there/ore,  all 
ibia  for  traction  or  adhesion  between  the  raila 
and  ths  wheela.  through  the  agency  of  which  the 

is  [iropelled.  The  top  of  the  car  stands  only 
tram  the  rail,  which  ia  3ft.  lower  than  the 
ordinary  street  car.  This  briugi  the  centre  of 
gravity  very  low  and  near  to  the  track.  It  hai  a 
wedge-shaped  nose  or  front  tor  cutting  the  air, 
which  has  the  efTect  at  decreasing  the  air  resistance 
(a  most  important  factor  in  high -speed  locomotion) 
and  of  helping  to  keep  the  oar  down  npou  the  tr^ck. 
The  motor-man  stands  immodiataly  back  o(  this 
wedge-ahaped  point,  and  between  his  department 
and  the  rear  wheels  is  the  ccmpartment  for  the 
accommodation  of  passengers.  Id  the  rear  of  thia 
"  ~  separate  com[«rtment  for  mail  and  high-claia 

»iaa.  The  driving  wheela  are  Gft,  in  diameter, 
an    capable    of  making    HaO  revulutions    per 

ate.  The  w«ght  of  the  entire  car,  with  ita 
muuirs,  is  hut  ten  tons,  while  a  ateam-engine  to 
make  ths  same  spaed ,  U  it  were  practicable,  would 


foroomfort.  There  will 
.  .  -."akemeD.  It  will  be  possible  to  stop 
the  caiawithin  halt  a  mile  by  means  of  the  motori 
themsalvea  and  anxiliary  brakes.  "  Through"  can 
will  be  nm  at  intervals  ot  aa  honr,  ur  oftener,  ai 

.. ,.  ^(  traffic  deauuid.     Accommoda- 

i  averyhalt-hour,  stopping  at  all 
pointa  along  the  line.   The  "  accommodation  "  can 
will  be  differently  oonatmoted  from  the  "  through" 
cars,  the  sams  requiramsnta  not  being  neoeaaary. 
One  central  power  station,  six  or  eight  miles  from 

111.,    wiir  operate   the 

the  month    -*    -   ■"' 

.    , by   the   oc_,  „ 

ot  eteotric  mining  locomotivea,  electric  drills, 

electric  cntters,  and  electric  llgbta.  This  plan 
Rreatly  dieapeDS  the  present  cost  of  mine  operating. 
Forthannore,  the  company  will  obtain  the  power 
need  for  both  opentiiig  the  mine  and    the  entirt 


Clinton,   De^^   oonntr, 
whole  road.    It  will  be  a 


outside  tracks  for  local  ttsftic  and  high-dan  fni^t, 
while  the  two  inner  trucks  will  be  used  eicluinlj 
tor  through  passenger  tnfTlc,  mail  and  hi^-du 
express.    Tba  through  cars  wilt  not  atop  bstwM    , 
the  two  lormioal  cities,  Spntv  will  he  ran  lo  Sptitj-    i 
field,  Decatur,  Taylorville,  Jolist,   snd  Bloomiit- 
ton,  and  sach  ot  these  places  will  tiave  a  thioa0-   ' 
car  service  between  both    St.    Louia    and  Cbia|ii 
without  stop. 

We  take  the  above  from  a  copy  of  the  Si.  lim 
llepiiiiii;  sent  us  by  a  well-known  cotnspoiidBt. 
who  says  he  can  personally  vouch  tor  the  ta&tt 
the  statements  made. 


EDISON  LAHF-SOCKEia. 


atill  diatinctively  characteristio,  and  the  so 
panying  illostrstiona  show  the  several  typMUil 
□resent  manutactored.  The  tongue  socket  ii  nw  ot 
the  taiuiliar  types.  Another  key  socket  ksi  laa 
designed,  however,  but  is  not  intended  to  diflica 
the  former.  The  pressure  or  puah-bntton  mM 
was  devised  for  nse  on  flexibla  and  olha  oss-ti|U 
pandanta,  and  has  the  advantage  otoperstiiiabfM 
hand.  It  is  of  the  same  siie  aa  the  key  •aiM  M 
inateadot  thekey  it  hasaBmBllpnah-bnllaa.iolB 
retainiog  catch.  The  other  end  of  the  red  kldisl 
the  bntton  consists  of  a  sm^  conical  plugollDIS- 
lating  material  with  a  metallic  collar.  Prtann  os 
the  button  pushae  the  cOlUr  bfltween  a  let  of  dU 
brushes,  and  the  contact  then  made  is  retaistd  b; 
the  small  catch.  To  extinguish  the  light  rnjoinss 
vary  slight  pressure  on  the  catch,  releamg  Oi 
batten,  and  a  spring  throws  it  out,  thns  bnski^ 
the  contact  instantaneously.  The  use  of  (hs  Edaa 
standard  keylees  eocket  on  artistic  fiitnns  ka^o 
account  of  the  demind  for  mora  artistie  flit^ 
laun  •  m*tuir  of  Gonaidenble  importaooa,  bbII 
socket  has  been  brought  cut,  tba  » 


le  larger  keylesa  socket.  1 


bat  has  to  be  hauled  away  at  an  expense  to  most 
mining  compuiies.  The  company  will  sell  the  good 
coal  that  it  mines  at  a  bandnome  profit,  and  will, 
therefore,  have  another  source  of  revenue. 

The  proposed  road  will  be  divided  up  into  twenty- 
Eve  sectionB  of  tea  milee  each,  which  will  constitute 
a  complete  block  system,  maldng  it  impossible  for 
two  oars  to  run  at  a  high  speed  upon  any  single 
section  at  the  same  time,  thus  making  collisions 
impossibls.  There  will  be  a  complete  block -signsll- 
Inp  system  by  means  ot  incandescent  electric  lights, 
with  telephone  coromanjoation  between  cars  upon 
the  same  aection  whathar  running  or  standing  still. 
At  night  the  road  will  be  illuminated  by  mean- 
deaoeat  electric  lamps  tor  one  mile  ahead  and 


light  will  be  displayed  and  an  eleetrie  bell  nug  tor 
tiro  minutes  before  it  is  tims  tor  the  train  to  pass. 
only  a  double  track  will  be  built,  but  it  ii 


features,  being  aimpte  in  construelioo,  andistfl- 
dency  all  that  conldbe  desired.  Its  duoensouM 
about  llin.  by  lin.,  andit  is  said  to  be  the  msIlK 
keylesa  socket  foe  tamps  cf  IGc  p.  and  apwardis" 
before  practical  elootricians.  A  socket  for  lus  n 
breweries,  laundries,  dye-houses,  and  otbsf  WS- 
tiona  where  steam  and  acid  fumes  exert  a  dtis>tB« 
influence  on  ordinary  insniition,  haviEg b«Dtim«> 
neoessi^,  the  Edison  Company  has  bronAtonBo* 
the  shell  of  which  is  of  hard  mbbar.  The  W*" 
parte  ate  imbedded  io  insulating  material,  usp"* 

" '-  -..i.t^—  ,nd  offering  eioallent  rswtoa 

rubber-covered  oonnecting  «■ 


t  through  small  holes  a 


shell.  All  Edison  sockets,  with  the  eiMptionofft" 
last  mentioned,  wiU  shortly  have  all  their  iuii»- 
Mon  of  porcelain.  To  meet  the  demaod  for  P™" 
lain  electrical  devioes,  the  Scheneoladr  works  bw 
bean  increased  by  a  large  poroelaio  ttion,'^ 
■re  employed  uperiaDOsd  men,  whose  'o'l'l" 
thatline^of  work  is  andaubt«d.  Id  tba  iUs«^ 
tions,  the  left-hand  flgum  reprsseols  a  kqua 
socket,  the  centra  Bgiue  a  hard  rabbai  **}'" 
sookat,  and  theather  apuah-batlcBSockst 
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A  BXVICI  70B  BUBIHS  LiaUISS. 


„   I  from  well*,  riTsn,  &g., 

D&BT    liquids,  M    maj    be   deaired. 

natantad  bj;  Mt.  Cut    StorU,    ol  BeUord,  South 

iMkote.      Tha    oeuCnl     cylindrioal    oung   luu  a 


_ —  J., la  openinga 

■t  iti  lower  and,  Uuongh  wtaiA  water  piit-i  frcm 
tba  oMing  into  tha  pipa,  thanbaingaUoiotbapipa 
■  ntrata  prsTmit  watar  and  air  from  nuhingdown 
whan  tha  ^itoo  i*  laiwd,  ths  pipa  cxtandisg  oeu- 
tnllj  through  a  Tmtieall;  mofabla  pirtoo.  Thia 
pWon  i«  ad^ttad  to  prasi  on  the  walar  in  tha  lower 
put  of  tha  caaina,  and  ia  imiied  br  ropee  wiudiag 
on  «  windlaia  in  tha  nppei  part  o(  tbe  ouing.  The 
ptMon  ia  ftdapted  to  be  weighted  I7  niitable  mate* 
rid,  aa  atonal,  &o.,  or  with  water,  which  lujba 
allowad  to  enter  at  higbei  opaiinp,  there  being  a 
yttn  in  b  falaa  bottom  of  the  piiton  to  allow  of 
thaaaeapaof  the  water  aa  the  piatoniiisUad.  The 
lower  part  of  tha  main  ouing  flia  into  and  is  np- 
portad  in  a  aaoond  caaing,  tha  lower  end  of  which 
rata  on  »  plate  framed  with  an  outer  aball,  and 
ftirmmg  n  apaoa  adapted  to  be  filled  with  "" 
mateilai.  "-^—  ■■-'--'-» —  "-  -■-■-  -  ■--- 
with  atom 


flltaring 

nloadad 

le  derioe  in  podtion  where  it  ia 

>r  riTsr,  althoogh  thii  ia  not  naoai- 


wham  it  ia  uaed  in  wdl*.    Wtam  the  pi 


hSta 


.„ .  — B  operator  theo  lowera  the 

, , ^f  tha  uraok  aim  of  tha  wiodlam, 

and,  when  the  piaton  leacbea  the  Ivrel  of  the  watar, 
Um  otank  ami  u  relaaaed,  ao  that  the  piaton  prmaa 
b7  U»  own  weight  npoo  the  water,  forcing  it  into 
and  tluoi^  the  diadiarge-pipe.  When  the  piaton 
U*  nadwd  ft  lowermoat  poaition,  the  water  in  tha 
cantcal  oaaing  haa  been  nearly  ail  axpellad  through 
ue  dlaoharge-pipe,  and  the  piaton  la  again  raind 
n  winding  np  the  ropea  on  the  windlaaa.—fcHNfi^ 


ever.    The  u 

work,  and  It , „ „ , 

ontting,  for  two  reaaona :— Firat,  where  taper  threads 
an  rat  between  oentra  with  the  old  at;le  dog, 
Um  notion  of  loain^  and  gaining  on  the  thread  takea 
place  the  aame  aa  in  the  milling  machine  work,  and 
prodnoea  what  ia  called  a  drunlien  thread ;  bj  waag 
the  imptorad  dog  thia  tnaUe  if  entifelj  avoided. 


wotk  to  ban  tvpreaantatlon  I7  pernuuiant  pnparft- 
tiona.  (0)  Apparatna  for  baetarlnloglcal  innatig^ 
tiona,  modea  01  cnltnia,  &e.,  and  demonatimtion  of 
thadet^iof  thlainbject;  and,  UatlT,  bnt  hr  no 
meana  leaat,  in  iatantt,  (10)  a  aeotion  of  micro- 
eoopio  biUiwiaphy,  which  will,  in  a  meaaiire,  ptora 
(ha  record  of  all  that  baa  baeo  achiarad  in  ttie  paat 
three  aentnriea,  and  whfob  naj  be  ohaarrad  in  the 


-ledgn  and  workmanahip  11 

illnatrated,  covering  aperiod  of  300  yeaia.  There-  . 
fore,  it  ia  perbapa  not  uiappraptiata  that  I  aak  vonr 
attention  for  a  abort  lime  to  the  hietorv  01  an 
{nttntment  which  baa  been  of  auch  profound  lianefit 
to  mankind.  In  thia  hattr  review  I  cannot  enter 
Into  detaila  concerning  the  uiatoij  of  this  inetmmeDt, 
which  lerved  onr  inoestcra  aa  tofl  and  omamentL 
and  which  baa  developed  into  the  magnifloaot 
Inatmmnit  of  to-dav,  revealiDg  marveb  ot  the 
nnaeen  world.  Shonld  ;on  be  eo  (ar  intareated,  I 
would  adviae  yon  to  oDnanlt  the  wiitinge  of  the 
varioni  anthora  upon  thia  anbject,  whan  yon  will 
obaerve  that  almoat  every  atep  in  thBimproramant  of 
the  minraiccipahae  been  made  in  the  face  ot  the  moat 
dlaoouiaging  predlctlona  ot  high  adentifio  aotbori^ 
that  it  wae  pbyaically  impoaaibla.  Hy  time  thia 
evening  and  your  patianoe  would  not  allow  of  more 
than  a  haatj  glance  through  ile  hiaton.  Foi  the 
detaila,  ooninlt  the  many  well-  filled  booia— I  might 
aay,  lihrariea.  As  many  aa  500  works  treating  of 
the  microacope  and  ita  amplojment  can  be  found  In 
a  single  collection  in  tbia  aty.  The  hiatory  of  the 
mi<3oaoopB  prior  tBtbeyaar  1690  ia  fraomenlaiy. 
The  qnaition  of  antiquity  of  magnitjlng  lenaea  hai 


Second,  thare  is  no  back  laah  in  reverdqg  tl 


make  tha  clampa  and  dogs. 


!o.,  Cincdnnati,  < 


0' 


A  NSW  KILLIHG-UACHHrE  DOG. 

JFTBN  taper  work  ia  done  on  a  milling  matdiina 
between  cantrea,  and  an  ordinary  dog  with 
bent  taper  tail  ia  naed  for  carrying  the  artide  to  b 
millad,  Betening  to  Fig.  1,  it  wiU  be  noticed  that 
the  action  whidi  takea  place  by  revolving  the  work 
is  a  continnona  gaining  and  loaiog  one.  Thia  ia  due 
tetha  (act  that  the  bent  tail  continuonaly  ohangai 
lb  poaitiDn  at  the  point  of  driving.  It  readily  can 
te  aaen  that  it  twista  right  and  left,  and  at  the  same 
™e  alidea  forward  and  back  as  the  dog  chuigas 
tmn  vertical  to  horiiontal  podtion  in  turning  over. 
How  if  the  set  acraw  which  halda  tha  tail  to  £■  dog 
■ariler  is  not  releaaed  tor  every  partial  revolution, 
tha  tendency  ia  to  either  apring  or  bend  liiht  work 
or  K  will  *h*.sr»  -..  «..^_......  -4 — :„  lIT! A,.' 


uaohine  dog,  in  which  the  above  detects  are  over- 
<Mka,  aaye  the  AmtrieaH  MacAiHiil.  The  tail  of 
«a  aame  la  tnmad  qylindiical.  and  ia  ofEaat,  eo  that 
•he  oantte  line  through  the  oyundrical  part  la  in  line 
^>th  the  end  of  tba  work  whan  the  dog  ia  aet  flash, 
"addition  to  tha  dog  there  ia  an  adjnatable  clunp 
"Waed  to  the  regular  dog  driver,  which  flnnly  holds 
■oy  ■">«  dog,  and  at  the  aame  time  admita  the  tail 
u  tnval  Mthar  way  or  aUde  backward  or  forward. 
tv^a  dog  and  clamp  ot  Ihie  dttign,  taper  or 
^jJght  work  ma;  be  revolved  between  oantree  and 
new  flimly  in  any  potillan  without  any  atraia  what- 


THE  EVOLUTION  OF  THE  COUFOimS 
MIOBOSCOFB.' 


ivsntion  of  the  compound 
microacope— the  tercentenary  of  this  now,  it  would 
aeem,  well-nigh  perfected  inatnuneot.  It  wai 
intended  to  have  celebratad  thia  event  by  an  Inter' 
national  Eihibitaon .  ot  Microscopes  at  Antoerp  ic 
August  and  September,  this  year,  but  the  eihi- 
bitioD  baa  had  to  be  poatpoued  for  want  ot  aofBcient 

Sacs.  A  circniar-  letter  haa  beau  iaaued  regarding 
e  "  Eipoaition  de  Uioroaoopie  O^n^al  et  Bttro- 
apactivBj  with  pnignmmB  ot  the  undertaking, 
which  girea  one  aome  idea  of  the  magnitude  ot  the 
proposed  exhibitian.  It  is  intended  lo  make  thiaao 
avent  in  the  biatoiy  of  the  microacope,  the  thorougb 

-'  which  is  assured  by  the  namea  ot  the 

■n  intareated,  tonimost  appearing  Abbe, 
diet,    Hartnack,  Zeiaa,  Dallinger,   Coi 

Smitli,  Pelletsn,  and  Van  Heurck.    It  i> 

to  aubdivide  thia  expoiition  into  t«o  large 

treating  individually  (1)  Of  micioicopei 

STcry  branch  ot  tdeutiSs  woik,  aa  we 

nior  special  research :  (2)  all  tormi, 
lodeni,  of  apparat  '        ■  •      -' 

>n  ;  (3)  apparatus  uaed 
icRjgTkphy  :  (1)  every  variety  ot  accessory  appa- 
tus,  which,  (ortbevarioua  moana  employed,  would 
lengthy  for  my  mention.  (J]  Apparatus 
nratiOD.  (C)  A  complete  coUectton  of 
id  modem  section- cutting  macbioes  (or, 
technically   apeaking,  microtomea).      (7}  All  kinds 

_» ,.     ^  JQ  ^a  tachniaue  of  micro- 

iomsoopioal 


employed 
imployed  tor  illumina- 


ot  apparatus  amployeit  in  the  teduiique  of 
■CO pical  research.  (8)  Ereiy  variety  otmionu 


It  ot  HDVaid  UdItb 


ocdlection 


thoionghly  diacnsaed.  A  large  nnmlMr  ot 
■  have,  at  rarions  periods,  bean  eogaMd  in  the 
lion  and  examination  of  the  wiaki  (d  andant 


d  fur- 


ther elaborate  research  «_ 

1671  by  H.  T.  H.  Martin,  who,  in  hla  o 
ramarka  that  magnifying  lenses  were  not  anowu  to 
the  ancients—or,  at  least,  ware  not  naad  \ij  them 
for  any  practical  purpose.  Mr.  John  Mayall,  of 
IfOndon,  deceased  bat  a  tsw  weeks  tinoa,  who  lisii 
devoted  many  years  of  hia  life  to  the  ftiidf  of  the 
history  of  the  microeoope,  also  to  a  oollaetlotl  of 
auciout  and  modem  instrumsnta,  tentaiks  in  Ids 
excellent  aeriee  of  lecturea  delivered  bafoM  tha 
Society  of  Aita,  London,  in  188A,  that  Us  views 
agree,  in  the  main,  with  those  ol  Mr.  Martin.    He 

came  to  the  oondosioD  that  the  microacope,  a 

know  it  and  employ  it,  ia  eaaentially  an  i"—-"- 

modem  tlmea,aiid,  to  uaehis  expraisioo,     _..  _, 

at  a  period  corresponding  almoat  marvelloual;  with 
the  advent  of  the  epirit  ot  modem  rasaarch,  whan 
the  need  ot  such  an  iDstromant  wa*,  ao  to  ipsak, 
moat  intensdy  talt  by  thoss  preooraor*  ol  mMen 
■denoB  who  fljst  atmggled  oat  of  the  meshes  of  the 
andant  empirinl  methods  into  tha  free  air  of 
eiperimentJ  methada."  Thare  are  nunetons 
'--'.ancea  cited  of  remote  date,  that  nuny  aatbors 
diapoaed  to  accept  with  butorical  ■gniBoanOB, 
of  tbe  midosaope.  Mention  ii  made  u  Arlato- 
phanea's  comedy,  "The  Clonda,"  431  no.,  ot  the 
employment  ot  burning  glasses.  Ptlny  mentions 
that  pbysiciana  oautarised  by  meana  of  a  globe  ol 
oiyatal.  AnaxandeT  alatea  that  objects  may  be 
ignited  by  heat  ot  the  aun  passing  through  "  a 
fllled  with  cold  water."  Similar  atatamaota 
,0  be  found  in  the  works  ot  Philopon.     Seneca 


lugb  a  globe  of  glaas  filled  with  wator."  Many 
pBHigea  oonld  readily  be  quoted  to  abow  that  the 
andeote  were  awaks  to  the  offsets  of  burning 
glasses,  though  tbe  underlying  prindplsa  were 
ibaarved.      Many  remarkable  and  ridiculous 


anecdotes  are  reoorded  by  tha  ai 
"mingthaaa  early  burning  glaaiui.    j.m  auauug 
the  Roman  flaet  before  ^raeusa,  250  B  c,  by 
tans  ot  polished  metal  specula,  ahow*  that  Oia 
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Ationtioii  of  the  aadents  wu  directed  to  the  Uws 
of  li£[ht ;  but  thxe  and  otner  grave  and  doubtful 
questiona  are  oompared  by  the  able  historian 
before  mentioned.  Mr.  Mayall,  "  to  that  of  our 
own  Swift  when  he  introduces  us  to  the  professor 
in  the  Grand  Academy  of  Lagodo  engaged  upon  a 
pirojeot  for  extiaoting  sunbeams  out  of  cucumbers, 
whK^  were  to  be  put  in  vials  hermetically  sealed, 
and  let  out  to  warm  the  air  in  inclement  summers.*' 
Before  pacing  over  the  earlv  records,  which  con- 
tain so  many  allusions  to  glasses  of  this  form,  I 
should  direct  your  attention  to  a  piece  of  rock 
oiystal,  "plano-convex,"  found  by  Mr.  Layard 
at  the  excavations  of  Sazgon*s  palace,  Nimroud. 
This  lens  is  oval,  about  l^tn.  long,  lin.  broad,  and 
^in.  thick.  This  Assynan  'Mens"  is  now  in  the 
collection  of  the  British  Museum^  and  bears  date  of 
721-705  B.C.  Authorities  differ  m  opinion  as  to  the 
possibility  of  this  being  a  lens,  or  more  particularly 
•  as  to  its  employment  assueh.  Brewster,  after  critical 
examination,  states  that  it  condenses  light,  and 
'that  it  has  a  focus  of  about  4iin.  The  probable  date 
of  this  lens  ia  fixed  bv  the  authorities  of  the  BritiBh 
Museum  by  the  objects  found  with  it.  This 
Museum  contains,  also,  two  antique  bosses,  to  which 
are  aasigoed  the  period  of  **  not  later  than  270-260 
B.C."  But  we  will  pass  bevond  thia  earl^  hiatory 
of  optics  involved  in  considerable  obscuritv,  and 
call  your  attention  to  a  more  authentic  period.  The 
first  matrument  to  which  I  wiah  to  draw  your 
attention  is  the  first  compound  microscope,  maae  in 
Middleburg,  Netherlands.  It  consiatp  only  of  two 
convex  lenaea,  and  was  made  by  Hans  or  Zacharias 
Janssen  in  1590.  There  is  a  letter  written  by 
William  Boreel,  Dutch  Ambassador  in  France, 
stating  that  Hans  and  Zacharias  Janasen,  whom  he 
knew  perfectly  well,  having  been  th^ir  neighbour 
at  Middleburg,  and  having  often  played  with  them 
when  they  were  young,  he  says  in  tnat  letter  that 
compound  microscopes  were  made  by  the  Janaaena 
long  before  the  year  1610.  About  ISCG,  an  old 
microBOope  waa  found  at  Middleburg.  It  waa 
exhibitea  at  the  South  Kenaingion  Loan  Collection 
in  1876.  Harting  (an  author  and  historian  of 
the  microscope),  after  examining  the  original, 
3ame  to  the  couolnaion  that  it  waa  really  made  by 
Janasen.  In  1776,  when  the  original  was  exhibited  at 
the  Loan  Exhibiton,  Mr.  Criaphad  a  copy  of  it  made, 
and  in  18S4  Mr.  Mayall  had  a  copy  made  after  Mr. 
Crisp's  copy  for  the  collection  in  the  Army  Medical 
Museum  £q  this  city.  In  1891,  ahortly  before  his 
death,  Mr.  Mavall  went  to  Middleburg  in  person 
and  examined  the  original,  became  dissatiafled  with 
the  accuracy  of  the  reproduction,  and  had  four 
reproductiona  made  under  his  eye ;  one  to  replace 
the  copy  in  the  Army  Medical  Museum.  The 
original  was 'presented  to  the  *'  Zeeuwsch  Qenoots- 
chap  der  Wetenschappen,"  and  from  that  time  was 
so  unknown  even  m  Holland,  that  it  is  not 
mentioned  in  such  a  complete  hiatory  of  the  micro- 
scope as  that  of  Hartmff.  (Q-eschichte  und  gegen- 
wartiger  Zuatand  desMIkroBcopea,  BraunacAweig, 
1866.)  The  magnifying  power  obtainable  with  the 
instrument  ia  not  great.  The  Italiana  have  made 
great  efforts  to  give  to  their  nation  the  credit  of  in- 
venting the  microscope,  but  it  is  now  clearly  abown 
and  accepted  that  the  Janaaena  made  the  first 
microscope  at  Middleburg,  HoUimd,  about  1390  or 
1591.  Galileo,  from  the  testimony  of  himself, 
states  that  the  inatrument  was  of  Dutch  origin,  and 
of  date  anterior  to  his  own  production  of  the 
telescope,  1609.  Much  interest  was  shown  about 
the  1 6  th  century  in  the  effects  produced  by  vaiyisg 
the  position  of  lenses,  and  after  the  first  in- 
vention there  followed  a  goodly  train  of  makers. 
Galileo,  1637;  Divini,  1657,  and  Campani,  ante 
1665;  Hooke,  1665;  Ohdrubin.  d'Orleana,  1671; 
Leeuwenhoek,  1673 ;  Bonanni,  1691:  Hartaoeker, 
1694  ;  Musachenbroek,  1702  ;  Marshall,  1701 : 
Adams,  Culpeper,  ante  1738;  Cuff,  1740,  and 
Dolland,  1700.  To  those  of  you  who  are  not 
familiar  with  drawings  of  the  very  early  forms  of 
microscopes,  it  will  oe  interesting  to  observe  the 
various  models  of  instruments,  and  you  will  be 
readily  convinced  that  the  opticians  of  those  daya 
had  a  very  imperfect  idea  of  the  requirementa  of 
the  microacope.  Descartes  *'  Galilean  "  microscope, 
1037,  and  one  of  1657,  figured  in  Schotts'  Maffia 
Universalis^  and  DIvini*8,  aame  date,  are  very 
curioua  forma,  and  apparently  measure  from  3ft.  to 
4ft  long,  while  the  eye-glaaaes  are  said  to  have 
been  aa  broad  aa  the  palma  of  a  man's  hand.  Theae 
meaaurementa  are  va^e,  but  auffidently  suggestive 
to  convince  one  that  it  must  have  been  a  formidable 
instrument.  During  this  period  the  progress  was 
very  slow,,  and  the  different  forms  appear  to  be, 
more  or  less,  a  reproduction  of  the  others.  Very 
little  original  work  can  be  shown,  and  as  Mr. 
Wilson,  iu  his  history  of  the  microscope,  observes, 
thia  tends  to  show  "  that  the  instrument  was  seldom 
aufficiently  used  to  show  its  weak  points,  whfie 
little  improvement  seems  to  have  been  made  in  the 
definition  of  the  instruments."  Montana,  of  Naples, 
claims  to  have  made  microscopes  in  lolS,  and  even 
as  early  as  1592.  Hufnagel  ((George)  has  published 
a  work  on  the  insects,  with  copper  illustrations, 
which  must  have  necessitated  the  use  of  some  high- 
power  lenaea.  The  next  microacope  I  would  mennon 
IS  a  very  pretty  compound  microscope  by  Giuseppi 


Campmi,  and  antedates  1665.  Oampani  was  an 
optician  of  oonsidttable  note,  and  this  instrument 
is  dated  as  preoedins  Robert  Hooke's,  1665, 
because  it  has  no  field  lens  to  the  ocular.  As 
Campani  would  not  have  neglected  so  important  a 
feature  after  its  publication,  it  is  safely  assumed 
that  his  instruments  were  constructed  before  1665. 
The  body-tube  of  this  instrument  is  of  ivory, 
screwing  into  a  ring  of  bone.  This  is  mounted 
within  a  sQver  ring  oonneoted  with  three  silver 
scroll  le^  coming  off  from  a  base  of  ebony.  It  is  about 
12in.  high  when  extended.  The  instrument  bears 
the  name  of  Campani,  and  I  would  add,  in  pass- 
ing, that  it  is  a  tradition  in  the  museums  of 
Italy  that  Camj^ni  put  his  name  on  all  of  his 
microscopes.  This  form  of  microsoc»De  is  considered 
a  beautiful  example  of  an  early  Italian  microscope. 
The  year  1665  br&gs  us  to  a  specially  interestmg 
period  in  •  the  history  of  this  ^eat  inatrument. 
The  publication  of  Hjooke*s  "  Micrographia  "  and 
the  suggestions  contained  therein  all  point  to  his 
practicar  ability  in  the  use .  of  Ithe  mir**aoope. 
He  has  described  and  illustrated  a  very  great 
number  of  objects  as  seen  through  the  insmiment 
of  his  day,  and  describes,  also,  ms  method  of  con- 
structing hi^h-power  lenses.  Some  authorities  are 
of  the  opimon  that  he  was  the  first  to  apply  the 
field  lens  to  the  eyepiece,  but  in  the  notice  of 
Huyghens,  in  the  Bibliographic  UniverselUy  it 
appears  that  Huyghens  had  applied  this  to  his 
telescopes  previoua  to  1659,  and  thia  is  prior  to 
Hookers  work  about  six  years.  Hooke  was,  it  is 
thought,  the  first  to  describe  a  method  of  estimating 
the  magnifying  power  of  tl^e  compound  micro- 
acope, and  must  be  credited  with  the  first  sug- 
gestion of  immersion  lenses.  He  was  the 
first  to  give  new  life  to  microscopy  in  England,  and 
made  great  progress  in  the  improvement  of  the 
inatrument,  both  optically  and  mechanically,  and 
a  glance  through  hia  ''Micrographia"  would 
reaidily  convince  one  of  his  knowledge  of  the  use  of 
the  instrument  and  its  application  to  research. 
Herachel  haa  refened  to  him  (Hooke)  as  '*  the  great 
contemporary,  and  almost  the  worthy  rival  of 
Newton."  On  February  2,  1672,  Sir  Isaac  Newton 
communicated  to  the  Hoyal  Sacieb^  hia  "  design  of 
a  microacope  by  reflection,"  consiatmg  of  a  apherical 
concave  speculum  of  metal,  and  an  eye-^lasa  which 
magnifiea  the  reflected  image  of  any  object  placed 
between  them  in  the  foeua  of  the  apeculum.  Leeu- 
wenhoek, the  founder  of  hiatolog^,  ia  prominent  in 
the  hiatory  of  the  microacope  dunngthe  latter  part 
of  the  17th  oentury-nabout  1673.  His  microscoi>es 
were  of  the  rudest  construction  mechanically,  while 
optically  they  consisted  onlv  of  a  bi-convex  lens  let 
into  a  socket  and  a  hole  druled  into  theplateforthe 
eye  to  look  throujph.  To  quote  Mr.  Mayall,  *'  hia 
reputation  as  a  discoverer  in  microscopy  was  really 
baaed  on  hia  patience  and  dexterity  in  the  prepara- 
tion of  hia  objecta,  and  on  the  skill  he  biouipt  to 
bear  on  the  interpretation  of  his  observations." 
His  investigationB  in  histolog]^  were  very  great,  as 
are  shown  in  his  "Anatomia  Interiora  Rerum." 
Particularly  noteworthy  are  his  researches  on 
minute  nerve  structure  and  on  the  capillaries.  With 
such  imperfect  instruments  and  no  methods  of  pre- 
serving histological  objects,  we  can  well  marvel  at 
the  amount  of  his  work  and  the  accuracy  of  his 
obaervations.  While  it  ia  difficult  to  aasign  the 
mioroacopes  of  the  latter  part  of  the  17th  century 
to  chronelogical  order,  the  period  ia  remarkable  for 
a  lar^  number  of  instruments  of  various  designs, 
prominent  among  them  being  some  excellent  models 
of  early  English  microscopes.  Two  quaint  models, 
binocular,  by  Cberubin  d* Orleans,  respectively  1677 
and  1685,  Grindl*s  compound  microscope,  1687. 
Bonnani,  1691,  and  Hartaoeker's  aimple,  1694,  ana 
Gray'a  *'  Water  Microacope."  109i),  consisting  of  a 
plate  of  brasa  with  minute  holea  in  which  dropa  of 
water  were  to  be  placed,  but  without  any  arrange- 
ment for  holding  the  object.  Dropa  of  water  were 
put  in  the  minute  aperturea,  forming  a  bi-convex 
lena  of  unequsd  curvaturea  bv  which,  wi^h  care, 
observationa  could  doubtleaa  be  made.  The  firat 
half  of  the  18th  century  recorda  the  namea  of  many 
makera  of  microacopea,  aud  the  period  ia  remark- 
able for  originality.  John  Marahall'a  double  micro- 
acope, 1702.  A  number  of  important  innovationa 
in  microscopical  reaearch  are  embodied  in  this<-a 
fine  adjustment  screw;  a  ball-and-socket  joint  is 
employed  with  the  advantage  of  inclining  the  entire 
microscope,  and  the  first  appearance  of  a  condenaing 
lena.  This  instrument  is  employed  with  a  candle 
beneath  the  condenser,  from  which  it  is  inferred 
that  the  mirror  used  for  reflection  of  rays  was  at 
this  date  still  unknown.  Musachenbroek  had  two 
curioua  forma  dating  1702.  Culpeper  made  a 
number  of  modela  between  the  date  of  1720—1740, 
each  model  being  a  decided  improvement  over  the 
previoua  onea.  His  microscopes  are  all  figured 
with  the  mirror.  Scarlet's,  Lieberkiihn*s  solar 
microacope,  Martin's  nniversal,  and  George 
Adamses  universal  microscopes  all  appeared  m 
rapid  order  prior  to  1750,  and  the  improve- 
ments, as  shown  by  each  one  of  them  at  their  re- 
spective dates,  were  remarkable.  About  1750 
appeared  Adams's  solar  microscope  for  transparent 
and  opaque  objects,  and  these  are  now  considered 
beautiful    specimens  of  rare    solar  microeoopes. 


Adams  made  a  number  of  forma  which  are  figimi 
in  his  "  Kssays  on  the  Microscope,"  Londoo,  1787. 
During  the  years  1750  to  1800  makers  of  nucroMopa 
were  numerous,  tiie  most  distingniBhed  mnB 
being  Cuff,  ElUs,  DoUand,  Maztia,  AdaiBi,  sad 
DellebaiTe ;  the  works  of  these  men  speakxag  of 
difficult  investigation,  originality,  and  marked  pRh 

£Bss.  Cuff's  models  were  much  sought  in  &r 
y,  and  were  considered  very  serviceable  woikiBf 
instruments.  The  fine  adiustanant  was  of  mn 
delicacj,  and  showed  that  Guff  spent  mndi  maa 
in  the  improvement  of  the  mechaaiaal  oonsftnatios. 
The  period  of  achromatism  as  umlied  to  the  Bien« 
sco;^,  about  1820,  marks  a  perioa  in  the  historf  «| 
the  instniment  from  which  one  can  readily  obasm 
the  great  advanoe  made  in  the  perfecting  of  the  ia- 
strument,  both  optically  and  mecvhaniwuly.  Qnal 
changes  took  plwse  in  the  oonstmction,  with  par. 
tioulu  reference  to  the  means  of  fooasang.  I^ 

Sriod  maybe  reckoned  aa  the  dividing  time  oetwan 
e  two   classes  of    instruments  —  namsly,  ttte 
ancient— those  made  prior  to;the  date  of  acfaromalini 
— and  the  modem— ttiose  eonstmcted  subseqasatij. 
In  1824  TuUy  constructed  an  achromaiic  mioiK 
scope,  and  he  applied  mechanical  motion  to  tbs 
stage  of  the  instrument.  Amici,  SeUigue,  (^Ts&r, 
and  Merz  seem  contemporaneous,   and  rspraaai 
microscopes    of    the    achromatic    type   bstwsn 
1820   and   1835.    In  the  history  oi  this  iiukn- 
ment    from   this  date  on   to   the  present  ymx 
the  names  of  Oherhaeuser,  Hartnaok,  Zeiaa  Be*' 
chert,  Naohet,  Powell,  and  Leland,  Grabb,  ZMt> 
mayor,  Tolles,  Bulloch,  Beck,  Boss,  and  Seift  will 
ever  stknd  out  as  memorials,  and  mark  diatiBetifff 
epocha  of  advancement.    During  thia  period  iimB- 
tions  of  every  description,  different  forms  of  atiod«, 
innumerable   accessories^   achromatio   eondoDin^ 
mechanical  stages,  a  vanety  of  new  leasss,  botikdrr 
and  immersion,  adjustable  and  non-ad justabls,aofl 
new  forms  of  oculars,  have  been  introduoad  in  a 
whirl.    Many  of  these  proved  of  little  vahie,  Mas 
were  but  the  stepping-stones  to  valuable  fatan 
improvement,  whue  many  will  prove  of  everlaattaf 
benefit  and  service.    To  repeat  Mr.  Wilson:  *'fi 
would  be  quite   impoasiUe  to  pass  in  review  tha 
many  excellent  types  of  microscopes  designad  sbai 
the  introduction  of  achromatism,  and  the  pncm- 
sive  stages  by  which  our  grand  instrumenti  um 
been  undergoing  a  gradual  process  of  evohitfoa 
from  the  primitive  ones.    Suffice  it  to  say,  tiist  tl« 
advance  in  the  construction  of  4^he  inrtruinsDt  hai 
been  steadv  and  continuous  from  the  earliest  ksewa 
simple  model  by  Tulley,  with  its  struts  ooBiisctta| 
the  base  with  the  body-tube  as  a  suppoit,  to  Oa 
handsome  and  perfect  instraments  of  the  pn«at 
day,  embracing  every  possible  adjustment  that  b 
known  to  make  it  suitable  for  aU  purpoiM  ol 
investintaon."    It  may  be  of  inteiest  to  yoato 
know  uiat.  contained  in  the  Army  Medical  HsM 
in  this  city,  there  is  a  coUsotion  of  anoiMt  and 
modem  nucroacopes,  numbering  at  preasnt  abm 
175  inatmments  of  all  forms,  where  you  may  os; 
serve  the  progressive  stages  by  which  tiie  inatnmn 
has   grown   to  its  present    state  of   perfaotios. 
Mr.  Frank  Crisp,  of  I^ondon,  has  one  of  the  Isigw 
and  most  complete  collections  of  this  dhai»y» 
During  the  last  fifteen  yean  great  prognaatf 
been  made  in  the  improvement  of  the  obje0hT« 
or  object-riaaaes.    The  Eogliah,    Gennaoa,  m 
Americans  nave  been  in  active   oompetitioa,  lad 
each  year  has  witnessed  some  great  advsnes  by  ou 
or  the  other  in  the  perfecting  of  objeotivsi.  Ten 
years  ago  the  President  of  the  American  ^^^^^^[^ 
JlicroscopiBts  in    his  annual    address  raniagij^ 
^'  that  lenses  which  were  believed  to  have  so  saatij 
reached  the  limit  of  perfection  fifteen  yeais  ago  in 
antiquated  now,  and  the  theoretical  limit  of  psD^' 
tion  has  moved  forward  like  the  horizon,  sod  latf 
far  off  as  ever."  Compare  the  state  of  the  microsoop* 
of  1882  with  1891,  and  note  the  change  ttattai 
been  realiaed.    In  1869,  in  a  letter  addnnad  to 
Col.    Woodward,    U.S.A.,    Nobert  expfsiwdto 
beUef  that  it  waa  phyaically  impossible  to  niom 
with  a  ^  lens  more  than  91.000  Unas  totfasiacb. 
But   a   short  time    after   Col.    Woodward  MO 
auoceeded  with  a  Powell  and  Leland  lena,  tVt  ^^ 
aolving  112,000  linea  to  the  inch— 21,000  linaa  lafljt. 
The  higheat  record   of  resolution  that  1»"-**; 
attained  U  that  of  Mr.  Fassoldt,  who  haa  rolad  and 
demonstrated   120,000  to  the  inch.    Jhia  mafM 
considered   the   present  limit   of  visibOi^*  ^ 
theoretical  limit  of  1869  was  passed.    ^'^^^^ 
mersion  lenses   proved   a  gain  over  the  'f^ 
dry  lenses.     Later,   the  latter  gave  wav  tow 
hcnnogeneous  immersion  lenses.    But  a  f^^^^rT 
since,  1886,   the  labours   of  Prof.   Abba  toW« 
forth    a    new    kind    of    optical    gla«^   »' "" 
vention    of     which    gave    new    life   to  »»»> 
scopy.    These  special  lenses,  called  •po^'^'?^^ 
are  remarkable   for  their  freedom  flFom  ^P>^^ 
aberration,     practically     colourless,     iPj^^^^ 
image  dearer  and  of  better  definition ttaaoouQ 
be  gained  by  the  achromatio  lens.    Of  ^^ 
advantage  are  the  new  glasses  in  V^^'!^^ 
graphy-the  faithful   recorder  of  aUmijwfJr 
observations.    In  this  brief  deeoriptiott^tfaeuij 
tory  of  thia  wonderful  inatrument,  '^^^J^'L  ^ 
been  made  of  but  a  few   facts  conosnisu  m 
development.    If  you  will  look  into  tome  ^  ^ 
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old  works  of  the  16th  and  nth  centuries,  wheve 
much  of  the  interestmg  histoTy  of  the  mieroaoope 
i«  written,  yoa  will  be  ciuions  to  obserye  how,  fiom 
the  ttzcituig  cnriodtj  it  was  in  its  infancy,  it  grew 
to  the  yalaable,  remarkable,  and  perfect  tnatmment 
of  research  it  is  to-daj.  Look  deeper,  and  see  the 
xaresEttgataons  and  discoveries  that  have  followed 
ita  birth.  Fields  of  investiffation  unheard  of  were 
opened  up.  What  of  the  branches  of  science,  his- 
tology, biology,  embryology,  bacteriology?  What 
hare  we  learned  from  this  mstnunent.  which  a  few 
hundred  yean  ago  was  a  toy,  delignting  and  be- 
wildering alike  the  makers  and  the  curious  em- 
ployers ?  Mr.  Wilson  remarks :  "  What  the  future 
darelopment  of  the  microsoope  may  be  it  is  impos- 
sible to  say.  Fifty  years  ago  no  one  would  have 
dreamt  of  the  great  advances  which  have  been 
made  up  to  the  present  time,  and  only  a  few  years 
■go  the  limit  to  the  further  improvement  seemed  to 
have  been  reached  when  the  introduction  of  the 
new  kind  of  glass  gave  a  fresh  impetus  to  micro- 
MOpy."  *<  There  remains,  of  course,"  says  Prof. 
Abbe,  '*  the  consolation  that  there  is  much  oetween 
heaven  and  earth  that  is  not  dreamt  of  in  our  philo- 
sophy." "  Perhaps  in  the  future,  however,  genius 
may  succeed  in  making  forces  and  procesMS  service- 
able, which  may  enable  the  boundaries  to  be  over- 
stopped  which  now  seem  impassable.  I  believe, 
however,  that  those  instruments  which  may, 
pechapB,  in  the  future  more  effectually  aid  our 
senses  in  the  investigation  of  the  material  world 
than  the  microscope  of  the  present  will  have  litUe 
else  than  thb  name  in  common  with  it."  To  look 
at  the  microscope  in  its  early  davs,  three  hundred, 
two  hundred,  yes,  but  twenty-five  years  ago,  ana 
review  the  progress  made  in  the  optiou  and 
mechanical  construction,  of  the  investigations  that 
have  been  instituted,  and  the  results  achieved  by 
the  aid  of  this  wonderful  instrument,  you  can  but 
predict  that  the  microscope  has  before  it  the 
proapeet,  if  not  the  assurance,  of  a  most  glorious 
fatiue. 
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THE  annual  general  meeting  was  held  on  Friday, 
February  the  12th,  General  Tennant,  presi- 
dent, in  the  chair.  The  annual  report  stated  tiiat 
the  society  now  oonsiBts  of  617  Fellows  and  47 
Foreign  Associates.  In  the  list  of  Fellows  who  have 
died  during  the  past  year,  ttie  names  of  sevwal 
distinguished  astronomers  are  to  be  found.  Amongst 
others  will  be  noticed  the  names  of  Sir  G.  B.  Air^, 
Prof.  J.  G.  Adams,  Dr.  F.  £.  Briinnow,  Mr.  Norman 
Poinon,  Prof.  Schonfeld,  and  Mr.  Henry  Pratt. 

During  the  jmst  year  21  minor  planets  have  been 
disooveredj  bringing  the  total  number  up  to  323. 
M.  Gharlois,  of  the  Nice  Obervatory,  heads  the  list 
as  the  discoverer  of  ten  of  them.  This  is  the  largest 
number  of  minor  planets  which  have  hitherto  been 
disoovered  in  any  one  year.  Five  comets  have 
been  observed  during  the  year.  The  first  was  dis- 
oovered hy  Mr.  Barnard,  of  the  Lick  Observatory, 
and  also  independently  dj  Mr.  Denning,  of  Bristol. 
The  return  to  perihelion  of  Wolf's  comet ;  Encke's 
comet  has  been  observed,  as  well  as  the  return  of  a 
comet  which  was  first  observed  in  1869,  and  which 
is  now  known  as  the  Tempel-Swift  comet.  Mr. 
Mr.  Barnard  also  discovered,  on  Oct.  3,  atelesoopio 
comet  in  the  constellation  Argo ;  but  its  southern 
deelination  and  small  brilliancy  have  prevented  it 
being  satisfactorily  observed. 

The  gold  medal  of  the  Society  has  been  awarded 
this  year  to  Prof.  G.  H.  Darwin,  for  his  work  on 
'*  The  Tides,  and  their  laflaence  on  the  Figures 
and  Motions  of  the  Heavenly  Bodies." 

The  following  i^tlemen  were  elected  as  officers 
and  council  of  the  Society  for  the  ensuing  year : — 
Aapsesident:  Mr.  E.  B.  Knobel.  As  vice-wesi- 
dents:  Mr.  W.  H.  M.  Ghristie,  M.A.,  F.B.S., 
Astronomer  Boyal ;  Mr.  J.  W.  L.  Glaisher,  M.A., 
8e.D..  F.B.S. ;  Mr.  E.  J.  Stone,  M.A.,  F.^.S., 
Badclme  Observer;  Lient.-Gen.  J.  F.  Tennant, 
CLE.,  B.E.,  F.B.S.  As  treasurer:  Mr.  A.  A. 
Common,  IiL.D.,  F.B.S.  As  secretaries :  Mr.  E.  W. 
Maunder,  Mr.  H.H.  Tomer,  M. A.,  B.So.  As  foreign 
secretary:  Mr.WilliamHoggins,LL.D.,D.C.L.,F.B.S. 
As  council:  Capt.  W. 'de  W.  Abney,  O.B.,  B.E., 
D.CX.,  F.B.S. ;  Mr.  Arthur  Cayley,  M.A.,  So.D., 
LL.D.,  D.C.L.,  F.B.S.,  Sadlerian  Professor  of  Pure 
Mathematics,  Cambridge ;  Hon.  Sir  James  Cockle, 
M.A.,  FJI.S. ;  Mr.  A.  M.  W.  Downing,  M.A., 
Supenntendent  of  the  Nautical  Almanac ;  Mr. 
George  Kaott,  B.A.,  LL.B. ;  Mr.  Frank  McLean, 
M.A;  Mr.  W.  H.  Maw;  Mr.  W.  E.  Plummer, 
M.A. ;  Mr.  A.  Cowper  Banyard,  M.A. ;  Mr.  Isaac 
Eobarts,  F.B.S. ;  Bsv.  Walter  Sidgreaves,  S.J. ; 
Mr.  E.  J.  SpitU. 


Trb  difference  in  the  length  of  the  cables  in  the 
East  Biver  Bridge,  Broouyn,  when  the  ther- 
mometer registers  zero,  and  when  it  registers  lOO** 
abovsi  is  2ft.  4in.  The  difference  in  the  rope  which 
hauls  the  ear  is  7ft.  6in. 


SGIENTIFIG    NEWS. 

•  •» 

THEBE  seems  to  be  a  ^arge  increase  in  the 
number  of  aanspots  lately,  some  of  them 
80  large  that  they  have  been  observed  with  the 
naked  eye  by  those  possessed  of  the  ability 
to  withstand  the  strong  glare. 

Small  planet  No.  324  has  been  found  on 
photographic  plates  taken  by  Dr.  Max  Wolf  in 
November  and  December  last,  and  was  after- 
wards observed  by  Dr.  Palisa  on  Jan.  20.  It 
will  therefore  belong  to  1891,  which,  it  seems, 
has  a  longer  list  of  discoveries  of  minor  planets 
than  any  previons  year. 

From  Prof.  Tacchini's  records  at  the  observa- 
tory of  the  Boman  College,  we  find  that  daring 
the  last  quarter  of  1891  there  was  not  a  day 
without  snnspots. 

At  Gresham  College,  on  Feb.  23,  24,  25,  and 
26,  the  Bev.  Edmund  Ledger,  MA ,  F.BA.S., 
will  deliver  four  lectures  on  "The  Sun  and 
other  Suns."  The  lectures  commence  at  6  p.m., 
and  will  be  illustrated  by  the  aid  of  the  llme- 
Ught.    Admission  free. 

The  Annuaire  de  I'Observatoire  Royal  de 
Belgique  for  1892  has  been  received.  Besides 
the  usual  matter,  it  contains,  amongst  the  short 
papers,  one  on  the  Leonids  of  1891,  by  M. 
Niesten,  and  one  on  the  first  determination  of 
the  difference  of  longitude  between  Brussels 
and  Uccle. 

M.  Gautier,  of  Geneva,  publishes,  in  the  Ast, 
Kach,t  No.  3075,  an  ephemeria  of  Tempel's  first 
periodical  comet,  which,  he  calculates,  will 
return  to  perihelion  in  April  next.  The  comet 
is  of  interest,  as  it  is  supposed  that  its  motions 
are  perturbed  by  Jupiter,  and  it  is  hoped  that 
weather  and  other  conditions  will  be  favourable 
for  observing  on  its  approaching  return,  which 
should  be  early  m  April. 

During  the  x^ast  week  the  death  has  been 
announced  of  Colonel  Grant,  the  companion  of 
Speke,  and  also  of  another  distinguished 
African  explorer,  in  the  person  of  Johann 
Wilhelm  Junker.  Dr.  Junker  was  born  in 
Moscow  in  1840,  of  German  parents,  and  re- 
ceived his  education  in'  Germany.  His  first 
joumeyings  were  in  Tunis  and  Lower  Egypt. 
In  1876  he  explored  the  Soudan,  visiting  Kas- 
sala,  Khartoum,  and  the  Western  Nile  valley. 
Soon  after  his  return  from  this  expedition  he 
again  went  to  Africa,  and  in  1879  continued 
his  travels.  In  1883  his  return  journey  was 
stopped  by  the  Mahdist  insurrection,  and  he 
then  betook  himself  to  the  Equatorial  Pro- 
vince, where  he  joined  Emin  Pasha  and  Casati. 
Expeditions  under  Fischer  and  Lenz  went  to 
his  rescue,  but  failed  to  reach  him.  In  1886 
he  finally  managed  to  make  his  way  to  Zanzi- 
bar by  an  easterly  route.  Dr.  Junker  belonged 
to  a  rich  banking  family,  but  financial  pursuits 
were  not  to  his  taste,  and  he  spent  a  useful, 
though  rather  short,  life  in  travelling  through 
comparatively  unknown  regions.  He  received 
the  gold  medal  of  the  Koyal  Geographical 
Society. 

One  of  the  most  distinguished  of  those  use- 
ful workers  known  as  p^nt  collectors  died  re- 
cently in  the  military  hospital  of  Hanoi,  Toug- 
hing. M.  B.  Balansa  was,  we  believe,  a  French- 
man ;  but,  besides  being  a  plant  collector,  he 
was  also  an  accomplished  botanist,  and  did 
much  to  enrich  nearly  all  the  principal  herbaria 
of  Europe,  our  own  collection  at  Kew  being 
indebted  to  him  for  about  2,000  species,  mostly 
from  New  Caledonia. 

Mr,  W.  G.  Smith  has  now  completed,  for  the 
public  gallery  in  the  Botanical  Department  of 
the  British  Museum,  water-colour  drawings  of 
nearly  500  species  of  British  Baoidiomycetes, 
which  include  the  whole  of  the  white-spored 
species  of  Agarics.  The  total  number  of  species 
is  said  to  be  over  2,000,  and  the  drawings  will 
oocnpy  nearly  100  sheets. 

The  successful  cultivation  of  the  camphor 
tree  in  Florida,  where  it  is  said  to  flourish  so 
vigorously  and  grow  so  rapidly,  suggests  the 
probability  that  in  a  few  years'  time  there  will 
be  more  camphor  than  orange  trees  in  the 
country. 

.  Dr.  J.  N.  Brainerd,  of  Alma,  Michigan, 
places  a  high  therapeutic  value  on  eucalyptol 
in  bronchial  and  pulmonary  affections.  His 
experience,  derived  from  its  use  for  a  period  of 


ten  years,  has  led  him  to  believe  it  to  be  of 
utility,  though  to  a  smaller  degree,  even  in 
cases  of  tuberculosis. 

MM.  Cornil  and  Chantemeese  have  informed 
the  Paris  Academy  of  Medicine  that  they  have 
caught  some  of  the  influenza  bacilli,  and  are 
cultivating  them  in  bouillon,  after  the  Pasteur 
method.  The  organisms  are  formed  like  the 
figure  8,  and  the  largest  of  them  are  barely  the 
size  of  the  twentieth  part  of  the  diameter  of  a 
drop  of  blood.  Experiments  were  made  on 
rabbits  and  monkeys :  the  animals  inoculated 
showing  every  symptom  of  influenza  soon  after 
they  had  been  injected  with  the  preparation 
obtained  by  the  professors  from  the  cultivation 
of  the  microbe.  The  experiments  of  MM.  Oomil 
and  Chantemesse  confirm  the  results  of  the 
researches  of  Babda,  Pfeiffer,  and  Canon,  and 
help  to  prove  that  infectious  influenza  is  due 
to  a  bacillus. 

Dr.  James  Leicester,  of  Bristol,  has  been 
investigating  the  germination  and  growth  of 
seeds  in  electrified  earth — that  is,  the  seeds  were 
raised  in  a  sort  of  earth  battery,  a  box  contain- 
ing mould,  and  having  a  copper  plate  at  one  end 
and  a  zinc  plate  at  the  other,  connected  together 
by  a  wire.  The  action  of  the  mould  on  the  zinc 
sets  up  a  current,  and  it  was  found  that  in  the 
case  of  many  seeds  the  plants  grew  more 
quickly  than  those  from  similar  seeds  in  boxes 
which  were  not  converted  into  voltaic  cells. 
In  the  case  of  hemp-seed,  *'  it  was  fully  an  inch 
above  the  surface  before  there  was  any  sign  of 
it  in  the  ordinary  vessels."  The  experiments 
were  made  in  several  ways^in  passes,  pots, 
and  boxes,  wich  soil  from  the  same  heap — but 
in  each  case  germination  and  growth  were 
hastened  when  the  metal  plates  were  added. 

.  It  is  stated  that  at  the  Jena  Glass  Works  a 
''  metal "  which  will  pass  none  but  the  red 
rays  is  being  made. 

The  highest  points  in  Europe  which  have  the 
benefit  of  the  eleotrio  light  are  said  to  be 
Pontresina,  the  Eulm  Hotel  at  St.  Moritz,  and 
the  Biffel  Alp  Hotel,  Zermatt,  and  the  Maloja 
Hotel  in  the  Engadiue.  Pontresina  has  the 
lowest  altitude  of  the  places  named  ;  but  the 
inhabitants  have  utilised  a  waterfall  of  some 
430ft.,  and  supply  themselves  with  light  and 
power  at  a  comparatively  cheap  rate. 

Messrs.  Shaw  and  Sons,  of  Coventry,  have,  it 
is  stated,  completed  for  Major  Moore,  B.E.,  a 
flying  machine,  which  is  based  on  the  expert- 
ments  mada  by  that  officer  in  India.  The 
wings  measure  17ft.  61n.  by  8ft.  6in.  in  the 
widest  part.  For  the  present  they  are  covered 
with  calico,  but,  when  attached  to  the  box  and 
electric  meters,  will  have  double  woven  silk, 
specially  prepared,  stitched  onj  the  silk  will 
cover  the  box  as  well  as  the  wings.  A  closer 
inspection  shows  how  carefully  the,  anatomy 
of  the  flying-fox  has  been  followed.  There  axe 
seven  bones,  leading  off*  with  two  of  6ft.  and 
10ft.  long,  and  flnishing  with  one  of  12ft., 
and  are  manufactured  of  the  best  weldless  steel 
tubes,  with  brass-bushed  joints  ;  each  joint  and 
bearing  has  been  forged,  and  this  is  the  work 
that  has  delayed  the  completion  of  the  machine. 
The  tips  of  the  wings  are  flexible.  The  head  is 
formed  of  a  loop  of  steel  tubing,  covered  with 
silk,  continuous  without  break  from  the  body 
and  wings.  The  tail  is  of  tapering  tubes,  in 
prolongation  of  the  side  tubes  or  upper  edges  of 
the  box  which  forms  the  body.  Betuming  to 
the  wings,  which  are  of  concave  shape,  each 
will  have  a  sweep  of  24ft.,  12  up  and  12  down, 
and  are  expected  to  make  50  strokes  per 
minute.  They  are  to  be  thoroughlv  tested,  and 
when  supported  from  the  hinge  only  will  have 
to  bear  a  distributed  dead  load  of  41b.  per 
superflcial  foot  when  the  machine  is  turned  on 
its  back.  Each  wing*  is  1201b.  in  weight,  and 
the  machine,  with  the  box  and  motors,  is 
expected  to  turn  the  scale  at  7001b.  The  total 
cost  of  the  machine  will  be  about  £1,000. 

It  is  stated  that  Mount  Washington,  U.S.A., 
is  to  be  capped  with  the  largest  electric  search- 
light ever  made,  and  the  highest  beam  of 
artificial  light  in  the  world.  It  can  be  easily 
seen  from  Portland,  Maine,  and  under  proper 
conditions  it  can  probably  be  seen  even  from 
Boston.  The  company  which  Ib  to  be  organised 
to  carry  oat  the  ficheme  will  be  made  up  of 
prominent  railway  and  hotel  men  interested  in 
the  future  development  of  New  Hampshire. 

Dr.  Petera  has  discovered  enormous  ?•" — ' 
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bedfl  between  Mount  Kilima-Njaro  and  the 
Tolcano  Bod  jo  Ngai,  and  at  the  same  time 
springs  oontaining  bromine,  chlorine,  and 
solphoretted  hydrogen  gas.  The  whole  great 
territory  between  Kilima-Njaro  and  Doziio 
Ngal  is  said  to  be  one  great  caltpetre  bed.  In 
colonial  qaarters  in  Berlin  it  is  expected  that 
tbis  disooTery  will  rob  the  saltpetre  beds  in 
Chill  of  their  mcnopoly. 


LETTEBS  TO  THE  EDITOfi. 

[We  do  not  hold  ourael%''>.  rttparmbU  for  iluopMon»  of 
eorretpondmtt.     TKe  £dit  >r  rtapeetfuUjf  r»qu«si»thtU  aU 
90mmunicadim»  should  b€  dn  wn  up  aa  brufig  aa  poatihU,^ 

AU  eownmunioeUUm*  ihould  be  addr«9$«d  to  th$  Boztob  0/ 
liU  BvQuaa  MaoKAxto,  88i,  Strand,  W.C, 

AU  Okofuu  and  Pot^Jjji'X  Ordtra  to  bt  tMde  payable  to 
J.  Pabbmobi  Bowabos. 

•«•  In  ordor  to  /aeilttat*  re/trene«t  Oorreapondonta,  whan 
$peakinff  of  anjf  Utter  previoun  y  inserted,  uriU  oblige  bp 
mmUantKff  tho  mumbor  of  the  iAUer,  ae  veU  a»  thepage  on 
wkick  il  appoara, 

**  I  would  hBT8  efwyooe  wiite  wluit  he  knonB,  Bad  aa 
maoh  MM  he  kaowv.  baft  no  more :  and  UiBt  not  in  this 
only,  bat  in  all  other  mibjeeti :  For  Baoh  a  penon  111B7 
hBTe  iome  partiouUr  knowledge  and  ezpenenoe  of  the 
aaUixe  of  eooh  a  person  or  nioh  a  f  eontain.  that  aa  to 
ether  thiage,  knows  no  more  than  what  erefybody  does, 
and  yet.  to  keep  a  chitter  with  this  little  pittance  of  his, 
will  andertake  to  write  the  whole  body  of  physicks,  a  Tioe 
inm  whenee  great  inoonvenienees  derive  their  originaL" 
^Moniati§ntf»  Maaaya, 

>  i  • 

DIKENSIOZrS  OF  THE  SATXT&KIAV 
87STBX—  THB  •' KAUTIOAL 
AUiAKAO  "  —  ASOENDINO  ICBTS- 
OBITB  —  B ABTH*S  OBBITAL  VBLO- 
OITT  —  BAZK-a  AUaB  —  KEPITrXB  — 

MABKnras   on   jufitbb's  thibd 

8ATBI«LITK  —  D ABK  CHAKKEL8  IN 
18  M  HBBOTJLIB-DBAWINaS  FBOK 
THB  LIOX  LX7NAB  PHOTOGBAPHS- 
THB  «  AKNUAIBB  '^  OF  THE  BELaiAK 
B07AL  OB8BBVATOB7-INFLT7BKZA 
—  THB  lOB  AOE  —  A  "  WATBBY  " 
OOKBT— BAIKaAUaE  MEASTJBINO 
OLAS3BS  —  OPTICAL  ILLUSION  — 
THB  BUN  AND  BABTH— SHOOTING 
8TABS-8ATUBN. 

J[3318L1  —  Axoiro  little  improvements  which 
might  be  made  in  the  Nautical  Almanac,  wikhoat 
costing  a  farthingi  I  would  inataace  the  use  of  im- 
proTed  maasurei  of  the  oomponent  parts  of  the 
Batumian  system.  The  lesulta  of  the  very  elabo- 
xate  measures  made  by  Prof.  Asaph  Hall  with  the 
great  26in.  refractor  at  Washingtoa  between  1884 
and  1887  might  well  be  adopted  in  our  national 
ephemeris.  as  I  have  no  doubt  that  there  is  a  copy 
ox  Appendix  II.  to  the  <*  Washington  Obserrations, 
1886/^  at  Yerulam  Buildings.  Prof.  Oudemans,  of 
Utrecht,  too,  in  the  last  number  of  the  E.A.S, 
Monthly  Notieet,  gtyes  certain  dimensions  of.  the 
Saturnian  ball  and  rings,  which  are  veiy  nearly  in 
agreement  with  those  of  Prof.  Hall,  and  would 
form  a  manifest  improvement  on  those  now  in  use 
in  our  national  epnemeris.  Anyone  who  doubts 
this  should  make  two  drawings  of  Saturn  for  some 
given  epoch— one  with  Hall*s  data,  and  the  other 
with  those  furnished  in  the  Nautical  Almanac— and 
compare  them  with  the  image  of  the  planet  in  the 
telescope.  La  Yerrier's  erroneous  dmiensions  of 
Mars,  too,  ought  to  be  similarly  revised. 

And,  apropos  of  the  Nautical  Almanac,  a  rumour 
reaches  me  (but  in  so  very  roundabout  a  way  that 
I  repeat  it  with  all  reserve,  and  sincerely  hope  that 
it  is  not  true)  that  the  Admiralty  are  averse  to  any 
alterations  for  the  better  in  it,  on  the  spooiflc  ground 
that  they  would  cost  money.  It  would  be  a  very 
curious  thing  to  get  at  the  real  truth  as  to  who  it 
is  who  advises  the  Government  concerning  their 
scientific  expenditure,  for  surely  there  is  no 
European  nation  which— to  employ  a  Westmore- 
land oolloquialism— **  saves  at  the  spigot  and  lets 
out  at  the  bunghole"  in  this  matter  as  we  do. 
Imsgine  the  Admiralty  or  the  Trea8ui7--or  some 

ot^er  department  of  the  Circumlocution  Office 

boggling  over  the  comparatively  little  sum  needed 
to  put  our  Nautical  Altnattac  on  an  equality  with, 
say,  the  American  one ;  while  the  powers  that  be 
cheerfully  acquiesced  in  the  perfectly  monstrous 
expenditure  entailed  on  the  nation  by  the  Challenger 
expedition ! 

On   the   night  of  the  5th  inst.  I  witnessed  a 

fhenomenou  which  was  certainly  unfamiliar  to  me. 
was  examining  the  spectrum  of  the  Great  Nebula 
in  Orion,  and  while  adjusting  the  equatoreal,  saw 
(«  out  of  the  comer  of  my  eye '')  a  meteorite  rise 
vertically,  like  a  rocket,  from  the  horizon.  The 
whole  thing  was  so  sudden  that  I  did  not  attempt  to 
trace  its  path  (or  even  to  note  the  time)  ;  but  I  sup- 
pose that  it  must  have  come  from  Uie  southern  oart 
of  Canis  Major.  ^ 


Mr.  Boraston*s  reply  (76223)  on  p.  535,  now 
makes  his  original  query  on  p.  449  more  intelligible. 
I  was  puzzled  over  his  '*  snn*s  variation  in  B.A.  per 
hour  in  arc,*'  &c.,  because  it  is  the  sun's  apparent 
motion  in  longitude,  and  not  in  right  ascension,  that 
is,  BO  to  speak,  the  reflection  in  the  heavens  of  the 
terrestrial  orbit.  His  principle  is  perfectly  sound 
and  self-evident,  but  his  numerical  aata  would  bear 
improvement.  For  example,  at  the  earth's  mean 
distance  from  the  sun,  his  semidiometer  «  16'  1*82" 
(preface  to  Nautical  Almanac,  p.  v.)  The  log.  sin. 
of  tbis  is-  7-6686671 ; 

and  if  to  this  we  add  the  log.  of 

the  earth's  mean  distance—   7 '9656365 


we  get  5-6343036,  the  log. 
of  430,827*624  miles,  the  sun's  true  semidiameter. 
Or,  adopting  your  coirespandent's  mode  of  proceed- 
ing, we  say : 

90,842.919  mae8,log.  7  9582911 
l6'18-2"  log.  sin.  7-6760009 

430816-16  miles,  log.  5  6342920 

Mr.  Boraston  will,  of  course,  see  that  his  method 
gives  the  orbital  velocity  of  the  earth  at  the  selected 
epoch  only,  not  its  tnean  velocity. 

One  would  be  curious  to  Imow  how  **  A.  E,  B." 
(Reply  76385,  p.  537)  measures  -Olin.  of  rain.  It  is 
all  very  well  to  talk  about  measuring  2in. ;  but  how 
often  m  this  country  does  that  amount  fall  in  a 
dayP 

An  answer  to  Qaery  76469  (p.  540)  need  occupy 
but  little  space  indeed.  Nothiog,  or  next  to 
nothinff,  is  known  of  the  time  of  rotation  of  Nep- 
tune. Max«eell  Hall  (R.  A.  S,  Monthly  Notieea. 
Vol.  XLIV.  p.  25)  observing  in  Jamaica,  fancied 
from  variations  in  the  planet's  light  that  it  might 
rotate  in  7h.  55m.  12s. ;  out  enormously  larger  tele- 
scopes than  his  have  failed  to  confirm  his  suspicion. 
Its  << first"  (and  only;  sateUite  is  so  far  unnamed. 
It  is  simply  idle  to  taUc  about  its  '*  diameter,"  as  it 
shines  as  a  stsir  of  the  14th  magnitude,  and  requires 
a  telescope  of  at  least  9in.  aperture  even  to  gumpse 
it.  It  is  223,000  miles  from  its  primary,  and  its 
period  is  5d.  2lh.  3m.  At  its  extreme  distance  it  is 
only  18"  from  Neptune. 

Everyone  who  is  familiar  with  the  description  and 
drawings  of  the  markings  of  Jupiter's  Illrd. 
Satellite,  which  Webb  gives  on  pp.  168-169  of  his 
"  Celestial  Objects  for  Common  Telescopes,"  will 
read  with  interest  the  profusely  illustratea  paper  on 
this  subject  by  Messrs.  Schaeberle  and  Campbell, 
which  appears  in  No  19  of  the  third  volume  of  the 
Publications  of  the  Astronomical  Society  of  the 
Pacific.  During  August,  September,  and  October 
last  year,  these  gentlemeu  had  the  Jovian  system 
under  constant  observation,  and  a  series  of  drawings 
made  independently  of  each  other  suffice  to  show 
not  only  the  objective  reality  of  these  markings  on 
SateUite  III.,  but  to  reader  it  very  probable  that 
(as  in  the  esse  of  our  moon)  its  periods  of  revolution 
and  rotation  are  identical.  They  further  seem  to 
have  established  beyond  reasonaUe  doubt  that  while 
Satellites  II.,  Itl.,  IV.  are  round.  Satellite  I.  is 
decidedly  elliptical,  the  ratio  of  the  axes  being  5  : 4, 
and  the  major  axis  lying  parallel  to  Jupiter's 
equator.  Part  of  this  apparent  elongation  the  ob- 
servers are  disposed  to  attribute  to  vary  bright 
regions  at  the  extremities  of  the  major  ax(s  of  ^e 
satellite,  the  brightness  exaggerating  its  contour. 
Here  again  Messrs.  Schaeberle  and  Campbell  azrived 
at  the  conclusion  that  the  periods  of  revolution  and 
rotation  of  the  satellite  wero  coincident.  Of  course, 
for  work  of  this  description  the  mammoth  refractor 
is  unapproachable. 

The  same  number  of  the  Publications  also  con- 
tains a  paper  by  Prof.  Holden  on  **  Characteristic 
Forms  within  the  Cluster  in  Hercules,"  in  which  he 
shows  from  the  negatives  taken  with  the  Oreat 
Telescope  that  that  marvellous  object  vs  intersected 
bj  a  curious  system  of  dark  channels,  the  intersec- 
tions of  which  he  regards  as  centres  of  force.  This 
paper  should  be  read  in  connection  with  the  admir- 
able series  which  have  appeared  in  this  country  in 
Knowledge. 

FinallV;  I  may  add  that  the  number  of  which  I 
am  speaking  is  adorned  with  two  remarkable  litho- 
graphic roproductions  of  enlarged  drawings  of  the 
lunar  crater  Archimedes  (un<&r  the  morning  and 
evening  sun  rospectively),  made  by  Dr.  Weinek,  of 
Prague,  from  the  superb  photographs  of  the  moon 
taken  in  the  principal  focus  of  the  36in.  rafractor. 
The  work  on  which  Dr.  Weinek  is  engaged  is  of 
the  very  highest  interest  to  selenographers  every- 
where. 

I  referred  in  my  last  letter  (33128)  on  p.  530  to 
the  extraordinary  delay  in  the  appearance  of  the 
Anrntaire  of  the  Belgian  Royid  Observatory. 
Thanks  to  the  kindness  of  a  very  eminent  astro- 
nomer in  that  country,  I  am  now  in  the  possession 
of  a  copy ;  so  that  it  has  been,  after  all,  only  some 
five  weeks  late  in  coming  out !  I  am  not  thoroughly 
sure  that  it  was  quite  worth  waiting  such  an  inordi- 
nate time  for.  There  are  the  usmd  ephemerides, 
and  details  of  the  Solar  System,  &c. ;  a  little 
geodesy ;  some  details  as  to  physical  constants  and 
unit^;  a  mass  of  national  statistics ;  a  short  account 
of  the  preliminary  observations  for  the  determina- 


tion of  the  difference  of  longitude  betwei  fhs  old 
Observatory  in  Brussels  and  the  one  at  Ucds ; 
papers  by  the  editor  on  (whathe  calls) "  LaKotatiQs 
Initiale,"  and  "  Les  Formules  eomctss  du  noaTs. 
ment  de  rotstion  de  la  Terre,"  166  mortal  pagn  gs 
meteorology,  and  a  description,  and  in  some  esssstke 
elements,  of  the  planetoids  discovered  in  1891,  lod 
the  five  oomets  observed  dorinff  the  year  just  psit 
Of  coarse,  some  of  this  is  of  mterest,  and  use  ior 
reference ;  but.  as  a  whole,  it  seems  rather  to  hsis 
failed  to  satisfy  popular  taste  in  the  countiy  is 
which  it  has  ajmeared,  if  we  may  judge  fromi 
review  in  the  Brussels  paper  La  Gazette,  wUA 
says :— '*  Abstraction  fait  de-  Tetude  aDnaslle  ds 
M.  Lancaster  sur  le  Climat  de  la  Belgique,VAaaxam 
n'est  plus  Qu'une  oompUatioa  de  renseigosBMBb 
admmistratifs  et  scientifigues  queloonqnes,  qa 
ne  s'adresse  &  aueune  caUgorie  particalike  ds 
leoteurs  et  qui  n'int^resse  plus  le  grand  paWe. 
Que  nous  vouk  loin  de  VAnnuaire  si  biea  oos^rii 
que  I'Observatmre  nous  donnait  an  temps  ds  J.-C. 
Honzean,  veritable  csuvre  de  vulgarisation  idss- 
tiflque  qui  r^pandait  dans  le  public  tant  ds  ooo* 
naissances  interessantes  et  utQes  !  "  This  might  be 
more  complimentary ! 

I  can  affirm  experimentally  that  the  allMitiaB 
contained  in  your  Scientific  News,  on  p.  549,  "  tfaii 
an  attack  of  influenza  protects  from  a  second  in- 
fection "  is  a  mistaken  one ;  having  mysslf  soSMsd 
from  it  in  Febmary^March,  1891,  and  agsta  is 
December. 

With  reference  to  what  Mr.  Monck  says  in  Istts 
83161  (p.  549),  I  suspect  that  what  Sir  B.  8.  Bsll 
was  commentiiig  on  is  Sir  John  Hersohel's  sUts- 
ment,  that  "  In  passing  from  either  equinox  to  the 
other,  the  whole  earu  nceivea  equal  amount  of 
heat,  the  iaequality  in  the  intensities  of  lolir 
radiation  in  the  two  intervals  being  _ 
pensated  by  the  opposite  inequality  lu  the 
of  the  intervals  themselves." 

I  ask  Mr.  G^arbett  for  bread — and  he  givsi  bm 
Getter  33162,  p.  550)  a  stone.  Will  ha,  or  will  he 
not— in  other  words,  can  he  furnish  ns  with  the  vsy 
faintest  shadow  of  proof  that  a  watery  coast  sfv 
did  exist,  does  exist,  or  ever  will  exists  He  smi 
to  labour  chronically  under  the  hallncinatiwi  tbst 
he  has  only  to  talk  about  such  a  monstrosity  todMJV 
that  it  may  have  objective  exiateooe.  Mcnors. 
asever^  geologist  well  knows,  his  '*50oeatorj*' 
gravel  is  equal^  a  figment.  We  all  view  hii  otltt- 
ances  with  profound  respect,  but  he  ii  notis- 
faUiUe.  • 

If  ''Xon-Mathematical"  (reply  76385,  p.  556) 
had  done  me  the  honour  to  read  paragraph  elsTW 
in  my  letter  (33128)  on  p.  530,  he  would  hsvi 
learned  that  2tin.  in  depth  of  a  eyltadrical  gisa 
2|in.  in  diameter  do  not  measure  lin.  of  rain  osog&t 
in  a  gauge  whose  diameter  is  5in.  This  wooU  (ill 
such  a  cylinder  to  the  depth  of  4in. ;  2|ta.  ofti 
would  omy  measure  0'625in.  received  iathelsigv 
vessel. 

*<  J.  H.  A."  (query  76509,  p.  560),  has  mm^ 
been  performing  an  experiment  illustrating  fiM 
faulty  achromatism  of  the  human  e^e.  It  wu  fliii, 
among  other  imperfections,  which  ehoited  thersoisiA 
for  which  the  great  Qerman  physicist  Helmhotti  ksi 
been  so  ronndly  abused — ^viz.,  that  *'  if  the  eye  wen 
sent  to  him  uj  an  optician  as  aa  optical  initni- 
ment,  he  should  return  it  on  his  hands  for  iti 
defects." 

If,  as  supposed  bv  '*  L."  (in  query  76512,  oa  p. 
560),  the  mass  of  the  earth  were  increased  tmtilit 
equalled  that  of  the  sun,  their  preeent  dsstsnes  is* 
maining  unaltered,  then  they  would  obvioiaiy 
revolve  round  a  pmnt  midway  between  them  (tM 
centre  of  gravi^  of  the  system),  and  each  bodj 
would  only  describe  an  orbit  in  space  with  half  the 
diameter  of  the  earth's  existing  one.  Belativdy  t» 
the  sun,  however,  our  new  earth— or  sun— wonld 
seem  to  describe  an  orbit  of  the  same  size  as  it  don 
nowj  and  as  the  square  of  the  periodic  time  ii  vio* 
portional  to  the  sum  of  the  masses  of  the  two  booiiBa 
the  year,  instead  of  being  365*256  days  long,  wonU 

be  ^:^  or,  say,  258-276  dsys  in  length. 

The  '*  star  '  seen  by  '*  Curious  "  (query  76522,  p. 
560),  was  only  a  large  specimen  of  the  ordfaisiy 
meteorite.  Two  separate  showers  of  these  bodisi 
are  supposed  to  occur  on  Februsry  1 5th,  though  but 
few  ox  the  components  may  be  expected  to  be  sisn. 
With  regsrd  to  the  oondudingquestion  put  \n year 
correspondent,  Saturn  is  in  Virgo,  above  /?  sad  f 
in  that  oonsteUation,  and  .may  m  seen  in  thessit 
before  midnight,  as  a  large,  dull,  leaden-lookiiig 
star. 
A  Fellow  of  the  Boyal  Aatronomloal  Soeiety. 

KBW  STAB  IN  AimiaA. 

[33182.] —HAVoro  regulariy  observed  vsxiahls 
stars  at  this  observatory  dorins  the  Isst  seven  yssia 
I  was  much  struck  bv  tne  woros  in  the  Times  repoit 
of  Feb.  3rd,  <*  slightly  fuzzy."  This  is  sa  appesr- 
ance  which,  as  shown  by  the  foHowiag  aotsi^ 
accurately  described  B  Pegasi  on  Aug.  29&,  188S, 
"hazy,  Ill-defined."  S  Oephei,  1889,  Anril  360, 
"  looks  like  a  well-defined  stsr  seen  throagb  arow 
haze";  1890,  May  22nd,  '<deep  red,  suxfooadsd 
with  a  ruddy  hsse."    I  have  in  eaeh  osn  a  ads 
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Chart  of  stars  near  the  Variable 

in  Auriga* 
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Aurigae. 


^  Variable 


26 


P 


.  Tauri 
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that  the  definition  on  the  nighta  in  qaeetion  wm 
exoellsnt* 

On  the  5th  inat.  the  new  Tariable  was  carefnily 
compajred  with  /3  Tanxi^  x  AoxigsB,  26  Aurigse,  and 
14  AozigsB^  the  recnlt  being  a  mean  magnitude  of  4*2. 
The  magmtadee  of  the  compariaon  stars  were  taken 
from  the  Oxford  ohaerratuma.  The  variable  is  of 
a  creamy  or  light  veliow  oolonr,  and  is  well-defined 
in  the  teleeoope  (6tin.  o.g.)  The  comparisona  were 
made  with  a  binoonlar  fflaaa.    I  in 


loloae  a  rough 
chart  of  the  field.  ^  Outh.  E.  Peek, 

fionadon  Obaerratory,  Lyme  Begia, 
Feb.  8th,  1592. 


[33183.1— Tmsatariaeaaayfonnd.  Itprecedeethe 
beantifttl  triple  atar  26  Anagn  by  6m.  42a.,  and  ia 
not  mora  tluui  3'  aouth  of  that  atar.  Nova  ia  about 
one  magnitude  brighter  than  the  chief  atar  of 
26  Aorigaa,  which  is  of  5*8  mag.,  according  to 
43truTe.  The  mean  place  of  26  for  1892*0  appears 
to  be  in  B.A.  6h.  31m.  41*98.,  and  N.D.  30'  25'  41". 
NoTa  Aurign  ia  followed  by  a  10th  magnitude  atar 
to  the  north  of  it  at  m  diatance  of  about  46".  The 
colour  of  Kova  in  a  6;^in.  refractor  ia  orange. 

A.  FreemaJi. 

Uuraton  Bectory,  Sittingboume. 


m 


[33184.1—1  GOT  an  obsezration  of  thia  atar  on  the 
evening  of  the  4th  inat.,  when  I  eatimated  it  about 
"  inag.  I  did  not  get  another  obaervation  till  the 
inat.,  when  it  atruck  me  that  the  atar  had  in- 
~  in  brightneaa  aomewhat,  but  not  being  much 
aeenetomed  to  doae  eatimation  of  magnitudea,  I 
may  have  been  miataken.  T.  B.  Olapham. 

SATELLITES    EXTBAOBDIKABT— 
ZODLAOAL   LIQHT. 

[33186.1— A  Fsw  daya  ago  I  reoeiTed  a  letter 
from  England,  in  which  the  writer  asked  me  if  I 
had  ever  aeen  Jupiter*8  aatelUtea  by  reflecting  the 
planet  in  a  looking-glaaa !  The  rationale  of  thia 
remarkable  experiment  atruck  me  at  once — aa  no 
doubt  it  will  moat  of  the  readera  of  the  «  E.M." 
who  have  ever  oonaidered  why  the  mirror  of  a  re- 
flecting teleeoope  ia  silvered  in  front,  I  hunted  up 
the  thickeat  piece  of  lookin^-glaas  I  could  find,  and 
poceeded  to  turn  it  on  Sinua,  then  blazing  high  in 
the  southem  akv.  It  appeared  fumiahed  with  two 
aateltitea,  equioiatant  from  the  primary.  Yenua 
waa  ao  brilliant  aa  to  foim  further  faint  satellites, 
like  Bhea  and  Dione. 

The  experiment  ia  really  a  beautiful  one,  and,  of 
course,  dependa  upon  the  double  refiectiona  from 
theailverat  the  back  of  the  iglaaa,  and  from  the 
surface  of  the  glaaa  itself.  WiUi  a  good  thick  piece 
of  minor  glass,  arranged  with  a  few  deceptive  ac- 


nearance  of  the  western  sky  on  the  night  of  the 
24th  to  two  white  rockets  with  the  accompanying 
illumination  of  the  air  through  which  they  passed. 
The  rapidity  of  Venns's  apparent  motion  at  present 
ia  most  |>leaaing  to  watch.  I  point  out  to  trienda 
the  position  in  Tauma  where  ahe  wfll  arrive  In  the 
early  daya  of  April,  and  it  gives  them  a  fine  sense 
of  the  derivation  of  '*  planet." 

T.  Preeton  Battarsby,  Oapt.  B.A.,  F.B.AS. 
Barbados,  Jan.  26,  1892. 

BIOBL. 

[33186.1-1  WAS  glad  to  read  of  ^'BeU's*'  success 
with  Bigel  (letter  33129),  and  in  reply  to  his  ques- 
tion I  tried  the  Trapcodum  with  a  2in.  stop  and 
afterwards  with  Ifin.,  and  found  with  the  latter 
the  fourth  star  was  Just  visible ;  it  was  moonlight 
at  the  time:  The  companion  to  Bigel  was  also 
glimpsed  with  the  latter  aperture,  the  power  on  the 
glass  at  the  time  being  l80. 

Also  tried  Zeta  Orionis,  and  found  it  fairly 
divided,  the  greenish  colour  of  the  smaller  star 
being  noticeable,  and  the  third  (more  distant  one) 
easily  seen.  As  a  test,  I  then  examined  52  Orionis 
with  highest  power,  270,  and  found  the  dividioff 
line  coum  just  be  seen ;  but  being  a  small  star  ana 
so  close  a  double,  it  is  with  my  glass  a  trying  object, 
and  just  about  the  limit  of  aeparating  power. 

The  amount  of  detail  visible  on  tiie  moon  ia  to 
me  aurprising,  and  more  interesting  than  douUe 
atars,  which  I  value  only  aa  tests,  my  sight  not 
being  good  for  colours.  One  evening  lately  I  found 
a  laige  crater  near  the  terminator,  and  could  see 
the  radiating  ridges  arothd  it— a  very  striking 
feature.  On  reference  to  Webb,  it  was  identified 
aa  Theophiltts.*  The  same  appearance  is  yvrj 
noticeable  about  Copernicus  and  several  others. 
The  latter  crater  was  well  seen  some  days  later, 
there  being  three  peaks  to  the  central  mountain 
viaiUe,  while  the  complex  ring  and  the  peaked 
shadow  of  the  wall  within  the  ring  were  obvioua 
with  power  of  180. 

These  detaila,  I  am  aware,  will  be  quite  un- 
intereating  to  possessors  of  large  inatrumenta,  and 
are  only  intended  for  beginners  with  glasses  of 
limited  soope,  and  who,  like  myself,  may  wish  to 
compare  notea.  Orion. 


THE  MOON. 


flemiswiH  01  tne  j&aac-ena— iz  any  sucn 
there  be  in  these  Board  achool  daya ! 

The  Zodiacal  Light  ia  very  conspiououa  in  the 
Moonleaa  evenings  at  present.  So  far  as  I  can 
judge,  Venus  and  Jupiter  lie  almost  in  its  longer 
ttis  juit  at  preaent.    My  wife  compared  the  ap- 1 


that  I    have 


[33187.]— Iif  the  twenty  years  thai 
regularly  read  the  "  £.  M.,^'  but  chiefiy  its  astro- 
nomical articles  and  correspondence,  I  have  seen 
discussions  by  our  experts  regarding  the  lunar 
atmoaphere,  and  to  try  to  convince  auen  aa  deny  ita 
exirtence,  I  would  direct  their  attention  to  the  next 
and  now  approaching  new  moon.  They  will  notice 
that  the  outer  edge  of  the  illumination  alone  the 
western  limb  rises  above  the  level  of  the  rest  of  the 
edge  of  the  moon— i.e.,  of  the  "  blue  moon,"  or 
«  old  moon  in  the  new  moon's  arms." 

This  excess  of  illumination  seems  to  indicate  an 
atmospheric  envelope  of  the  depth  of  the  excess, 
niero  may  be  solid  partides  floating  in  it,  though 
dean  air  can  reflect  solar  light,  for  the  tails  of 


comets,  whose  oompodtion  is  the  "  vanidmig  point " 
of  matter,  reflect  it,  as  all  your  readers  krow  who 
remember  seeing  the  great  comet  of  1858  and  others 
since. 

The  small  depth  given  to  the  lunar  atmosphere 
aa  revealed  by  this  excess  of  illumination,  compared 
to  that  of  Venus— an  organised  world  of  sea  aa  well 
aa  land — ^revealed  during  ita  trannta,  givea  the  hypo- 
theaia  iti  "  likdihood  to  lead  it.'*  There  ia  no 
optical  illuaion  in  thia  cap  of  the  moon  appearing 
larger  than  the  head.  I  think  your  eminent  corre- 
spondents,  if  they  deem  it  worthy  of  their  expressed 
opinions,  will  agree  with  my  view  of  this  overplus 
oz  lunar  b'ght.  ^.  Hngh  Evana. 

COMETS. 

[33188.]— I  WELL  remember  the  day  on  which  the 
earth  paased  through  the  tail  of  a  comet— or.  at 
least,  IS  said  to  have  done  so.  It  waa,  I  think,  a 
Sunday,  and  the  atmosphere  had  a  peciuiar  vellow 
tinge  that  was  apparent,  not  only  when  one  looked 
through  a  long  expanse  of  air,  but  also  on  taking  a 
short  view.  This  iuiL  most  unquestionably  proved 
that  the  matter  of  the  comet  waa  not  aa  unaunstan- 
tial  aa  theorr  makea  out  cometic  matter  to  be. 
Thero  muat  nave 'been,  comparatively  apeaking, 
considerable  dendty  to  produce  auch  a  hue.  Corneal 
may  be  composed  of  mora  than  one  dement  or  com- 
bination of  dements,-  and  if  one  or  moro  of  them 
absorbs,  instead  of  reflecting,  l^ht,  the  spectroscope 
can  take  no  cognisance  of  those  constituents  of  the 
cometic  wasnew,  and  consequently  can  give  but 
imperfect  information  regarding  their  natmre. 

The  now  accepted  Xrakatao  theory  was  so  laughed 
at  for  a  while  tnat  we  should  be  careful  not  to  be 
too  confident  regarding  our  aequaiutanoe  with  the 
contents  of  the  realms  of  space.  B. 


OF 


"OBLBSTIAL   OB- 
OOMMOK     TELB- 


VBW   EDITION 
JEOTS    FOB 
SOOFE." 

[33189.]— WiZA  you  kindly  allow  me,  through 
the  medium  of  your  columns,  to  say  that  a  new 
edition  of  '*  Cdestial  Objects  for  the  Common  Tde- 
Bcope  *'  is  in  course  of  proparation,  and  that  I  shall 
welcome  any  suggestions  and  additions  as  far  aa 
space  will  allow.  I  am  leaving  home  for  some 
weeks,  and  may  not  be  able  to  immediatdy  acknow- 
ledge any  communications  sent  to  me. 

T.  E.  Bapin. 

Tow  Law,  Darlington,  Feb.  10. 

THE  lOE-AaB. 

[33190.1—1  HAVB  since  referred  to  Sir  Bobert 
Ball's  book,  and  flnd  that  the  passage  on  whidi  he 
relies  is  to  be  found  at  368  <r  of  Herschd*s  OutUnea, 
The  language  employed  is  certainly  incauttoua ;  but, 
taken  in  connection  with  the  context,  I  think  the 
author  may  be  fairly  aaaumed  to  be  apeaking  of  the 
heat  recdved  by  the  earth  durinff  the  two  seasons, 
and  not  the  heat  recdved  by  each  hemimhero. 

Mr.  (Hrbett*s  own  statement  that  "  vou  know 
nothing  whatever  of  what  a  comet  of  50  centuziea 
ago  contained  '*  is,  I  think,  a  suffident  answer  to  a 
theorist  who  tdls  me  that  it  contained  water.  But 
it  is  ratiier  a  violent  hypothesis  to  assume  the  exist- 
ence of  former  comets  with  properties  unlike  those 
with  which  we  are  acquahited,  and  then  to  add  that 
it  was  one  of  these  comets  that  collided  with  the 


earth.  And  while  I  regard  collidon  with  a  comet 
aa  a  thing  that  probably  occurred  at  some  past 
period.  I  think  the  diancea  would  be  condderably 
agflinst  its  having  happened  within  so  short  a  period 
as  5,000,  or  even  10,000  years.  Then  aa  to  the 
Deluge,  I  presume  Mr.  Garbett  does  not  imagine 
that  the  comet-water  has  disappeared  in  some 
mysterious  way,  but  that  it  is  hero  still :  in  which 
case  we  ought  to  have  geologioil  evidence  of  a 
striking  defloiency  of  water  (aa  oompared  with  our 
present  supply)  during  the  earlier  geological  periods. 
1  am  not  awaro  that  evidence  of  such  a  dendency 
exists,  and  the  most  unlikdv  time  to  flx  upon  for 
such  a  defidenoy  would,  I  think,  be  that  wiien  our 
islands  wero  groaning  under  the  wdght  of  enormous 
maaaea  of  anow  and  ice.  However.  Ileave  it  to  your 
geologi^  readers  to  deal  with  that  branch  of  the 
subject,  and  content  myself  with  saying  that  so  far 
as  astronomy  is  concerned,  Mr.  Qarbett*a  foundation 
appears  to  be  of  the  sandiest  description. 
Dublin,  Feb.  12.  W.  E.  S.  Monok.  ' 

[33191.1— Mb.  W.  H.  Monox  (letter  3361)  thinks 
Sir  B.  Ball  has  "  blundered  "as  to  the  doctrines  of 
Hersohd ;  but  it  rapears  to  me  that  he  himself  has 
f afled  to  see  the  inaccuracy  ef  paragraph  368^  of 
the  "  Outlines."  Paragraph  368a  shows  that  each 
hemirohero  reodves  moro  neat  during  its  summer 
than  during  its  winter  (Ball  says  in  tne  proportion 
of  63  to  37).  3686  diows  that  the  neamesa  of  the 
sun  at  summer  solstice  is  compensated  by  the  7^ 
days'  longer  northern  spring  and  summer ;  but  in 
paragraph*  368e.  whibt  supposing  the  eccentridtv 
of  the  earth's  orbit  wero  very  much  greater  than  it 
ia,  and  the  podtion  of  the  perihelion  remaining  the 
same,Henond  goes  on  to  state  that  whilst  the 
northern  hemisi^ero  would  have  an  approadi  to 
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perpetual  epring,  the  iouthem  hemisphere  would 
oe  moonTenienoed  ly  the  conoentration  of  half  the 
annual  heat  into  %  ^ort  Bummer,  and  the  spreading 
the  other  half  over  a  lon^  winter. 

The  real  meaning  of  this  paasage  is  of  ooune  that 
half  the  annual  supply  of  heat  would  be  oonoen- 
trated  into  a  southern  summer  of  short  duration, 
and  a  concurrently  short  northern  winter,  whilst 
the  other  half  would  be  spread  OTer  a  long  mild 
northern  summer,  and  a  concurrently  long  and 
severe  southern  winter->that  is  to  say,  exaggerating 
the  present  state  of  affairs—the  eartn's  orbit  being 
lengthened,  and  the  perihelion  remaining  the  same. 
Herschel  dearly  did  not  suggest  that  under  these 
conditions  Ihat  each  hemiB|^ere  would  receive  equal 
quantities  of  heat  during  its  summer  and  during  its 
winter ;  nor  is  any  such  idea  really  propounded  in 
368.^,  as  Mr.  Monck  seems  erroneousnr  to  suppose. 

I  await  with  interest  the  remarks  of  "  F.B.A.S.*' 
on  ^is  subject.  8. 

THE  lOE  AGE:    SBBATA. 

[33192.1— In  line  10  of  letter  on  <*Two  Real 
Causes  of  an  Ice  Age"  (p.  650),  80.000th  should 
be  **  one-80,000th.''  Line  2  of  third  paragraplu 
omit  *'  as."  Line  16  from  bottom,  I  wrote  '^  a  still 
smidler  quantity  of  water,"  meaning  ^*tk  greater 
quantity."  B.  I<.  Oarbett. 

A  POCKET  0HB88-B0ABD. 

[33193.  V-Teb  following  is  a  cheap  and,  I 
beueve,  novel,  way  of  making  a  pocket  chess- 
board, suitable  for  use  during  long  journeys,  &c. 

Take  two  pieces  of  ^in.  pUned  wood  (deal  will 
do),  3in.  by  6in.  Gluaon  each  a  strip  of  cork  such 
at  entomologiBts  use  for  lining  their  cabinets.  On 
tiie  cork  pMte  (or  paint)  hiuves  of  a  6in.  chess 
square.  Two  small  hinms  must  now  be  screwed 
on  the  longer  sides,  in  suca  a  way  as  to  allow  the 
now  joined  boards  to  fold  with  the  wooden  sides 
touching,  and  to  show  a  chess  square  when  open 
flat.  Fix  a  wire  loop  in  the  centre  of  the  longer 
and  outer  edge  of  each  half,  the  loop  being  bent 
thus:— 


A,  the  edge  of  the  wood ;  B,  ditto  of  cork ; 
G,  the  wire  loop. 


A  lead  pencil  or  a  strip  of  wood  thrust  through 
these  two  loops  will  now  produce  a  rigid  and  ser- 
viceable chess-board.  The  chessmen  are  slices  of 
bottle^oorks.  with  their  denominations  pasted  or 
painted  on  tnem,  and  transfixed  with  pins,  where- 
with to  fix  them  on  their  squares.  A  little  case  to 
hold  the  dosed  board  and  men  can,  of  course,  be 
made  if  wanted,  and  at  a  little  greater  oost  some 
improvements  might  be  introduced.  The  above, 
however,  will  be  found  quite  efficient  as  it  is,  ana 
takes  up  extremely  little  room. 

John  Dormer. 


SIIiYEBINa    BEIBBOBS. 

[33194.]— '*  ZTBir*s "  method  of  sflvering  is 
indeed  a  novel  one.  Paragraph  two  of  his  letter 
pnszles  me.  Mr.  Booth  roasts  the  mirror,  **  Ztrif  " 
Mils  it.  These  so-called  delicate  mirrors  seem 
«<  hard  to  kiU." 

<*Ztrirs"  process  must  be  a  very  slow-acting 
one  to  require  a  quarter  of  an  hour  with  nearly 
boOing  solutions  to  throw  down  the  silver.  I 
remembor  once  trying  considerably  hot  solutions  to 
see  how  it  acted.  B<nore  I  could  suspend  the  mirror 
the  silver  was  all  on  the  top— it  came  up  instantly. 

"Ztrif"  asks:  How  to  teU  when  the  sUver  is 
polished  enough  ?    When  the  whitish  bloom  is  off, 


and  the  blue  silver  appears.  This  takes  one  to  ten 
minutes,  according  to  size,  and  if  the  mirror  is 
removea  from  the  bath  before  the  action  is  over, 
it  hardly  wants  touching  at  all.  It  may  be 
thus  early  removed  from  the  bath  if  it  be  an  over- 
strong  one,  and  the  waste  no  consideration. 

As  10  the  best  way  "  to  prevent  flexure  '*  of  the 
mirror,  to  mount  a  telescope  properly  requires 
experience.  More  depends  on  a  proper  tube,  its 
arran^ments  and  adjustments,  than  those  without 
expenenoe  are  aware  of,  rather  than  the  odl— and 


herein  lies  the  secret — ^the  flexure,  distortion,  and 
sundry  other  troubles  or  inflrmitieB  one  used  to  hear 
so  much  about. 

For  the  large  mirror,  a  well-turned  metal  cell, 
with  just  one  thickness  of  doth  to  lay  mirror  on.  is 
safe  for  an3^inff.  I  mount  mine  thus :  (m)  the 
mirror,  (0)  the  oell.  Q.  Oalver. 

LENGTH  OF  ELLIPTIC  ABO. 

[33195.] — An  excuse  for  venturing  on  this  reply, 
is  that  I  am  alluded  to,  amongst  others,  in  letter 
33151.  I  do  not,  however,  feel  at  all  sure  that  my 
remarks  will  hit  any  of  the  requirements.  In  the 
first  place  I  am  not  certain  that  the  length  of  radius 
required  is  intended  (in  dialling)  to  mean  the  length 
of  radius  of  curvature  ;  but  if  uus  be  intended,  then, 
as  will  be  seen  in  Todhunter*s  "  Differential  Cal- 
culus," fourth  edition,  p.  355,  example  33,  the  radius 

of  curvature  at  any  point  of  an  ellipse  is  ^^  ^J 

0  0 

■,  where  r  and  r*  are  the  focal 


or 


b^ 


a(l-c«sin.«\//)2 


distances  of  the  point,  and  yp  is  the  angle  which  the 
normal  at  the  pomt  makes  with  the  major  axis. 
In  regard  to  the  second  and  third  parts  of  the 


letter,  I  would  simply  say  that,  if  the  co-ordinates 
of  the  two  points  in  the  same  quadrant  be 
known,  or  lean  be  found,  then  the  length  of  the 
elliptic  arc  between  these  points  is  represented  by — 


*  /     '    y^  I  —  tf"  BUI."  ^  .  <f  0, 


or 


/ 


sin.-i  ^ 
a 


yf  1  —  «'8in.'^  .  rf^. 


sin.-i  £» 


where  x  and  x^  are  the  abscissae  of  the  two  points  ; 
oxy  oy  the  axes  of  co-ordinates;  ^j  09  the  comple- 
ments of  the  ecoentric  angles,  as  shown. 


or 


r^  a  d  .  Bin.  0] 
0,  •  sin.-i  ^ 


Z)  SB  a  ■  sin.  03, 
01 -i  sin.-i^ 


In  this  letter,  a  and  6  are  the  semi-axes  of  ellipse, 
and  e  the  eooentridty. 

To  obtain  the  approximate  numerical  value  of  the 
integral  the  method  recently  shown  in  these  pages 
can  be  followed.  J.  H.  Troacott. 

EXPEBIMBKTS    IK    BLE0TB08TATI0S. 

-IV.  . 

[33196.]  —  8.  CoNDUCTOBS.  —  The  apparatus 
required  is  simflar  to  that  described  for  the  last 
experiment,  with  the  addition  of  a  second  insulated 
can.  The  two  cans  A  and  B,  each  insulated,  are 
placed  about  a  foot  apart,  with  a  pith  ball  sus- 
pended near  B,  as  shown  in  the  figure.    Take  a 


Sieoe  of  thread  About  2ft.  long  and  place  it  across 
lie  rims  of  the  t^o  cans,  allowing  one  end  of  the 
thread  to  dip  into  each.  Bun  the  exdted  glass  rod 
through  the  hook  attadied  to  A.  It  will  be  found 
that  the  pith  ball  fli  attracted  by  B.  Bepeat  the 
experiment,  substitiitiDg  a  piece  of  brass  wire,  a 
piece  of  sewing  cottoQ,  a  filsment  of  dean  drv  silk, 
a  rod  of  ebonite,  and  a  glass  rod,  suceesrfveiy,  for 
the  thread,  and  note  iA  each  ease  the  effeot  on  the 


pith  ball.    The  results  obtained  will  probably  be  a» 
follows : — 

Thread Pith  ball  attracted. 

Brass  wire Pith  ball  attracted. 

Sewingootton . .  Pith  ball  attracted  after  a  short  time. 

Silk No  action. 

Ebonite  rod   .  .No  action. 
Glass  rod No  action. 

It  follows  from  the  above  that  the  thread  aadtibe 
brass  wire  are  conductors;  and  that  the  silk,  tta 
ebonite,  and  the  ^lass  are  insulators,  while  the 
cotton  occupies  an  mtermediate  place,  and  maybe 
described  as  a  bad  conductor.  For  we  know  ttom 
the  last  experiment  that  the  can  A  is  a  condnctar, 
and  as  B  is  a  predsdy  similar  can^  it  must  also  be  a 
tx)nductor.  lif ,  therefore,  any  pomt  00  A  be  joined 
to  an]^  point  on  B  bv  a  third  conductor,  whilB  A  is 
deotnfied,  B  will  auo  become  electrified,  and  wiD 
consequently  attract  the  pith  ball.  If,  however,  an 
insulator  be  used  to  join  the  cans,  although  one  end 
becomes  dectrified  with  A,  the  other  end  wiD 
remain  in  its  natural  state,  and  consequently  the 
,oan  B  will  also  remain  undectrified. 

9.  JFalU^  of  a  £oom  are  C<mduetors.^'HMwm 
arranged  the  apparatus  as  in  Exp.  No.  4,  dectri^ 
the  can,  and  then  touch  it  with  a  brass  wire»  one 
end  of  which  is  in  contact  with  the  table  or  the 
wall  of  the  room,  the  wire  itsdf  being  hdd  in  an 
insulating  holder.  The  pith  ball  at  once  ceaeas  to 
be  attracted.  The  same  result  ensues  when  the  cen 
is  touched  with  the  finger,  or  with  a  metal  rod  hdd 
in  the  hand  ;  but  if  the  can  is  touched  with  a  atidc 
of  sealing-wax,  no  effect  is  produced. 

It  hence  appears  that  when  an  electrified  body  as 

J'oined  to  the  walls  of  a  room  by  means  of  a  00a- 
iuctor,  its  dectrification  disappear!.  The  dump" 
pearance  of  the  dectrification  on  touching  the  can 
may  be  explained  by  the  body  of  the  experimenter 
^actmg  as  a  conductor  in  communioation  with  the 
floor  and  walls  of  the  room.  We  may  in  fact 
assume  that  th^  walls,  floor,  body  of  the  experi- 
menter, and  other  objects  inside  the  room,  form  pert 
of  a  single  conducting  system.  It  follows  from  this 
assumption  that  if  the  can  be  toudied  with  a  con- 
ductor hdd  in  the  hand,  it  will  lose  its  dectrification, 
but  if  with  an  insulator,  such  as  a  stick  of  sealing- 
wax,  no  effect  will  be  produced.  It  results  from 
this  experiment  that  we  may  add  the  floor  and 
walls  of  a  room  constructed  of  ordinarv  materials, 
and  the  human  body  to  our  list  of  oonductort,  aim 
sealing-wax  to  oar  list  of  insulators. 

It  must  be  noted  that  the  inductions  from  the  liit 
two  experiments  involve  ttie  assumption  that  a  body 
when  brought  into  contact  with  an  dectrified  body, 
becomes  whoUy  or  partially  dectrified.  See  Eip. 
No.  7. 

Fractical  iS^o^M.  — The  *<  insulating  handle*' 
mentioned  above  consists  simply  of  a  stick  of  analiiig 

I  wire  is  stack  about  m 


If  a  piece  of  thin 
middle  on  the  end  of  the  stick,  we  can  connect  any 
two  bodies  together  dectrically,  while  both  are 
insulated  from  the  body  of  the  operator. 

Charge  and  Liacharge^—To  *^ charge"  a  eon- 
ductor  IS  another  expression  for  dectrifying  it.  Tb 
»( discharge  "  it  is  to  bring  it  bade  to  its  natqrd 
state  by  touching  it  or  otherwise  bringing  it  iatD 
dectrical  communication  with  the  ground. 
•  ConduetoTi  afid  Insulators, —The  last  expeirimast 
gives  us  a  very  convenient  and  easy  method  d 
ascertaining  whether  any  body  is  a  conductor  or  aa 
insulator.  We  dectrify  the  insulated  can,  and  thaa 
ascertain  whether  it  can  be  discharged  by  ton^iag 
it  with  a  piece  of  the  body  under  •'■'*^"**"a^tMi 
Sometimes  the  discbarge  takes  a  sensible  time :  we 
have  then  a  bad  conductor.  Sometimes  the  dis- 
charge is  vMy  dow— we  have  then  a  bad  fnanlator 
The  following  is  a  list  of  some  of  the  most  im- 
portant conductors  and  insulators : — 

Conductors, — All  metals,  carbon,  sulphuric  add, 
water,  flax. 

/n^/a^or«.  *- Glass,  porcelain,  ebonite,  gutta- 
percha, shellac,  sealing-wax,  silk. 

A  large  number  of  substances  act  as  condadoa 
or  insulators,  just  as  they  happen  to  be  damp  (V 
dry.  Glass,  which,  when  dry,  is  the  beat  iniwilator 
known,  acts  as  a  bad  conductor  when  its  surtace  b 
damp.  Hence  the  impDrtanoe  of  always  keepiai 
decmcal  apparatus  perfectly  dry.  0.  J.  B« 

A  SUGGESTION  FOB  A  81CALL  D  YITAXO 
FOB  OHABGIXG  A0CT7KXXI.AT0B8. 
[33197.]— Thb  form  of  dvnamo  with  two  H- 
armatures  as  illustrated  would  probably  work  v«y 
well  in  practice.  In  the  flrst  place,  it  is  not  ve^ 
different  in  prindple  from  the  four-poled  djusias 
illustrated  in  the  "£.  IC.,"  Vol.  XX.,  page  1S6. 
exoQpt  that  the  wires  have  eight  ends  instead  of 
four.  Beddes  it  is  nothing  dse  than  a  four-pok 
Lontin  dynamo  (see  the  **E.M.,"  Vol.  XXTlTp. 
524,  which  gave  excellent  results.  It  is  better  to 
have  more  than  four  poles,  say  not  lees  than  tssi, 
as  ^[reater  steadiness  of  current  ia  thanby 
obtamed.  A  small  eight-pded  machine  of  tha 
type  of  Lontin*s  was  euibited  on  his  stuid  &i  the 
Electrical  Exhibition  in  Paris  in  September,  1879. 
Anillustration  and  some  particulan  of  it  appesMl 
in  VEUetrieiU  of  the  20Ui  October  of  that  year. 

KiatraL 


Fbb.  19,  1892. 
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TBXJBSOOPB  aATiaB. 

[33198.]— This  gauge  b  made  of  lin.  solid  drawn 
taoe,  on  which  is  screwed  a  ooupling  split  nearly 
all  the  way  np  one  side.  A  fine  threadea  sleeye  fits 
insidd  the  oonpUoff,  and  is  fastened  to  it  by  drawing 
together  the  slot  by  a  small  thumb- screw  adjusted 
to  side  of  coupling.  This  arrangement  allows  a 
finer  adjustment  than  the  lock  nut.  The  sketch  will 
show  clearly  the  other  parts  of  gauge.  The 
movable  point  is  iin.  hard  steel  wire. 

Fairfield. 


IN  UBKOBIAM :   **  J.  B.  P.*' 

[33199.]— Wb  haye  to  mourn  the  loss,  this  week, 
of  our  greatest  authority  in  matters  mechanical — 
our muoh-yalued  contributor,  "J.  K.  P."  With 
what  sorrow  we  shall  miss  those  onoe  familiar 
initials  from  the  pages  of  our  '*£.  M.,"  who  sludl 
say,  and  the  loss,  who  shall  tell  it  ? 

He  died  on  Tuesday,  9th  inst.,  after  but  a  short 
illness,  and  at  an  age  when  we  might  haye  hoped 
he  had  still  left  him  many  a  year  in  which  he  would 
delight  us  with  pithy,  practical  letters.  Someone 
better  skilled  than  I  must  speak  his  praise.  He 
was  my  personal  friend,  and  the  estimate  I  have 
formed  of  his  character  may  seem  to  otibers  exag- 
gerated—the kindest,  most  generous  of  friencb, 
eyer  ready  to  help,  and  untirM  in  heloing.  I  have 
sat  at  his  feet  for  over  twenty  years,  aurmg  which 
time  he  has  helped  me  unspanngly  out  of  his  almost 
inexhaustible  store  of  experience- bought  know- 
ledge on  subjects  often  very  far  apart  indeed  in  the 
mechsiiical  world.  In  most  things  his  word  was 
law  with  me,  though  the  pupil  has  had  more  than 
one  tough  argument  with  nis  master,  sometimes 
proving  his  point  against  him— tn  theoretical 
maitert ;  but  whenever  in  practical  matters  he 
ventured  to  differ  from  him,  ne  has  had,  time  and 
again,  to  admit  his  failure,  undo  his  whole  work, 
and  follow  implicitly  the  master*s  directions ;  so 
that  when  he  spoke  in  mechanical  matters,  it  was 
an  end  of  the  matter.  Soma  loeutus  ett,  coma 
finita  eat. 

The  last  instance  of  this  was  my  French  desiga 
of  oiroular-cutter  making  machine,  which  he  md 
not  appove  of.  He  let  me  make  it,  as  I  thought 
it  would  do  good  work ;  but  when  I  came  to  g^ief 
over  it,  and  in  great  disgust  went  to  report  my 
failure,  and  to  adc  a  way  out  of  my  difficulty,  he 
sat  down  and  showed  me  the  better  way,  illus- 
trating it  with  carefully-made  drawings,  which,  as 
they  were  the  last  he  made,  and  the  letter  Ihe  last 
he  wrote,  I  need  not  say  I  prize  them  as  much  for 
their  intnnsio  value  as  for  their  memories. 

Thouffh  I  feel  that  1  was  greatly  honoured  by  all 
the  trouble  he  took  to  teach  me,  and  the  numberless 
kind  turns  he  did  for  me,  I  have  no  reason  to  think 
I  was  an  exception.  His  acquaintance  was  a  large 
one ;  and  it  seemed  to  me  there  were  few  who  had 
net  to  thank  him,  perhaps,  as  often  for  that 
'* cunning."  which  to  the  last  never  forsook  ''his 
right  hana,"  as  for  the  written  or  spoken  word  of 
sound  advice. 

llanjT  a  time  I  urged  him  to  commit  his  experience 
to  writing,  and  give  us  a  book ;  but  he  said  it 
would  taxe  such  a  lot  of  preparation.  It  gave 
him  no  trouble  straight  off  to  answer  any  mechanical 
difficulty  a  querist  would  put  to  him,  because  he 
knew  exactly  what  was  wanted ;  but  he  never  oould 
brin^  himself  down  to  the  Mrs.  Glass  style  of 
writmg,  which  alone  seemed  to  be  acceptable  to 
editors  and  publishers.  "  Urst,  *  catch  your  hare.' 
ThcHf  &c.,  &c."  "  First,  get  a  piece  of  wood  large 
enough  to,  &c.,ftc.  Z4m,  take,  &c."  This  twaddle, 
no  matter  where  appearing,  he  never  read,  and  did 
not  believe  it  could  do  anyone  the  least  good  to 
read. 

He  used  also  to  say  that  when  he  was  no  longer 
fit  for  work,  he  might  then  think  of  sitting  down 
to  write  a  book.  Now  that  our  kindly  friend  and 
valued  contributor  is  gone,  we  know  what  a 
valuable  treasure  even  a  note-book  of  his  would  be, 
had  he  jotted  down  in  it,  without  9nj  regard  to 
order  or  sequence,  the  vast  amount  of  information 
ha  had  literally  at  his  fingers'  ends. 

X  doubt  not,  therefore,  there  will  be  many  like 
myself,  who  for  many  a  day  to  come,  will  miss  those 
well  known  letters,  and  mourn  the  cause  of  their 
abftenoe  from  our  pages.  Fredk.  Carre.     I 


DBTBBMIKATION    OF     TBBBBSTBIAL 
MOTIOK  Iir  THB  IiINB  OF  SiaHT. 

[33200.]— The  following  simple  method  may  not 
be  without  interest  to  some  of  your  readers. 

Concluding  that  all  motion  *in  an  orbit  as  seen 
from  a  star  where  the  diameter  of  that  orbit  sub- 
tends an  appreciabla  angle  will  revolve  itself  into 
an  apparent  to  and  fro  movement  in  the  line  of 
sight,  1  drew  a  large  quadrant,  graduating  it  to  2}° 
spaces  on  the  arc.  and  by  measuring  the  distance 
perpendicularly  of  each  point  of  division  from  the 
horizontal  radius  by  means  of  a  finely  divided  scale 
ffiving  2,870  divisions  to  the  radius,  obtained  the 
following  values  for  motion  on  the  arc  as  compared 
with  that  portion  of  it  visible  in  the  line  of  sight, 
which  I  represented  bv  the  perpendicular  radius 
marked  (f.  1  was  guided  by  the  obvious  fact  that 
motion  at  right-angles  to  radius  0^  becomes  nil  in 
the  line  of  sight,  whilst  that  at  90''  on  either  side, 
being  parallel,  is  valid  in  the  line  of  sight  to  the 
full  amount  of  its  actual  velocity  in  the  orbit. 
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Table  b. 
Motion  at  5° 
:  M.in.  L.  of  S. 
: :  2865  :  2870 
2853 
2835 
2813 
2786 
2752 
2711 
2664 
2610 
2553 
2493 
2430 
2362 
2289 
2212 
2130 
2042 
1950 
1854 
1755 
1653 
1547 
1437 
1325 
1211 
1095 

978 

860 

741 

620 

498 

375 

251 

126 
Nil. 
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The  first  column^  of  Table  A  represents  the 
measure  of  the  portion  of .  the  perpendicular  radius 
opposite  the  seii^ral  divisions  on  the  arc,  and  as  the 
division  87*  -  90"  is  that  where  actual  and  apparent 
motion  are  equal,  motion  at  any  other  point  will  be 
in  the  proporaon  of  its  measure  to  the  measure  of 
segment  87i-90%  which  is  126. 

Table  B,  which  is  but  a  modification  of  A,  shows 
the  propoxtion  of  residual  to  total  motion,  owing  to 
the  molination  of  line  of  sight  to  the  plane  of  the 
ecliptic.  This  becomes  nil  at  90"  »  pole  of  ediptic, 
and  is  obviously  equal  to  the  amount  determmed 
by  Table  A  when  ttie  line  of  sight  is  at  O"",  or  in  the 
plane  of  ediptie. 

I  apply  the  tables  in  the  case  of  Procyon  for 
March  22,  when  the  earth's  orbital  velocity  is  18*452 
miles  per  second. 

Earth'sR.A 182"  9'   15" 

Star'sRA 113  21  30 


Difference 68  47  45 

Table  A  gives- 
Velocity  at  69"  :  V.  at  90"  : :  117  :  126 
.'.  126  :  18-452  : :  117  :  17*134  miles  per  second. 

Procyon  beinir  at  an  angle  of  17*"  to  the  plane  of 
Ecliptic,  Table  B  gives- 
Motion  at  17*"  :  M.  in  line  of  sight  : :  2752  :  2780 
.'.  2780  :  17-134  : :  2752  :  16*430  miles  per  second. 

Qreenwioh results  give  164. 


The  elliptioity  of  earth's  orbit  has  been  neglected. 
I  was  not  so  fortunate  in  some  other  instanoea  :— 

March  6,  Pollux,    14-629  against  Greenwich  15-0 
,,      „  Castor,     14-942        „  „         15'4 

„  Bi^el,       15  851        ,.  ..  16-0 


II 
II 


II 


Sinus       13-148 


II 
II 


II 


i* 


II 
II 
II 


12-8 
14-0 


„  Procyon  14-242 

Is  there  any  other  element  not  considered  beside 
solar  proper  motion  which  has  evidently  not  been 
taken  mto  account,  or  is  the  discrepancy  due  to  in* 
sufficiently  delicate  measurement  ? 

J.  K.  Boraaton. 


PBO JBOTIIiBS  AND  THB  BOTATION  OF 


[33201.1  — In  replying  to  Mr.  Wake's 
tion  (letter  33138}  that  my  expressions  for 
the  deflection  (or  deviation)  of  a  shot,  due 
to  the  earth's  rotation,  fails  in  the  two  cases 
he  mentions,  I  would  observe  that  the  time 
of  flight,  tf  is  the  number  of  seconds  a  shot  S 
would  tskke  to  travel  from  A,  the  gun,  to  B,  the 
target,  supposing  the  earth  did  not  rotate.  If  v  and 
V  +  io  he  the  tangential  velocities  of  A  and  B 
respectively,  S  has  a  velocity  p  throughout  its 
whole  oourse,  independent  of  its  velod^  of  pro« 
jection.  Hence,  by  the  second  law  of  motion,  we 
may,  in  investigating  the  case,  can.cel  v  from  A,  B. 
and  S,  and  consider  A  a  fixed  point,  and  B  a  point 
moving  from  west  to  east  with  a  velocity  w.  Then, 
if  C  be  the  position  in  space  of  B  at  the  instant  of 
discharge  (the  earth's  orbital  motion  not  being 
teken  into  account),  the  shot  will  drop  on  0,  and 
the  distance  BC  m  tw  will  evidently  be  the  deflec- 
tion. In  the  case  of  a  shot  fired  due  east  or  west, 
A  and  B  are  on  the  same  parallel  of  latitude,  andj 
therefore,  i^  «  0 ;  and,  whatever  be  the  angle  of 
elevation,  uiere  can  be  no  deflection.  How  Hr. 
Wake  can  prove  that  there  is  no  deviation  in  a  shot 
flreteorth,  with  75"  9  elevation,  in  latitude  51"  SO', 
qui^>uzzles  me. 

Befeiring  to  the  letter  of  '<M.I.C.£.("Ithink 
he  is,  at  least,  as  weU  aUe  to  investigate  the 
vertical  motion  of  a  i>rojectile  as  I  am.  It  is, 
however,  highly  necessaiy  to  distinguish  betweea 
the  case  of  a  shot  whose  traieotoiy  is  a  fixed  stimight 
line,  vertical  at  the  instant  of  discharge,  and  t£at 
of  a  shot  projected  from  a  gun,  the  axis  of  which  is 
vertical.  In  the  first  case,  the  gun  must  be  laid 
with  its  axis  leaning  towards  the  west,  and  in 
such  a  position  that  the  direction  of  the  whole  ini- 
tial velocity  of  the  shot  shall  be  that  of  the  resultant 
of  its  two  velocities  v.  and  the  velocity  due  to  tha 
charge,  llierange  A  B  will  be  due  west,  and  there 
wiU  be  no  deflection,  for  the  reason  already  given. 
But  it  is  to  the  second  case  that,  if  I  mistake  not, 
*<  M.I.C.E.'s "  remarks  chiefly  refer.  Now,  the 
flight  of  a  projectile  in  vacuo  is  the  are  of  an 
cdhpse  of  whidi  the  further  focus  is  at  the  earth's 
centre.  But  in  all  po»9%ble  experiments  we  may  take 
the  arc  as  that  of  a  parabola,  the  force  of  gravity 
being  assumed  to  be  constant,  and  to  act  in  parallel 
vertical  lines.  If,  then,  the  axis  of  the  gun  be 
vertical,  B  coincides  with  A,  and  the  shot  will 
(theoretically)  drop  back  into  the  bore,  not  to  the 
%oest  of  it.  But  if  I  drop  a  bullet  from  a  hloh 
tower,  supposing  there  to  be  no  motion  in  the  a&, 
it  will  strike  the  ground  a  little  to  the  east  of  the 
point  where  the  vertical  line  to  my  hand  outs  the 
surfkoe,  simply  because  the  tangential  velod^of 
the  top  of  the  tower  somewhat  exceeds  that 
of  the  base.  The  experiment  has:  been  tried 
more  than  once  (see  "  Motion  of  the  Earth  *'  in  that 
most  valuable  book  "  The  Cvdopadia  of  Arts  and 
Sdeoces  "),  and  it  appears  tiiat  from  a  height  of 
235  F^ch  feet  the  defleetion  was  less  than  an  inch. 

I  ought  to  have  said,  in  the  first  part  of  my  letter, 
that,  for  the  s^e  of  simplicity,  I  assume  the  points 
A,  B,  C  to  lie  in  one  horizontal  plane.  But  the 
rule  will  still  hold  good  if  A  and  B  be  on  different 
levels,  so  long  as  t  and  w  have  their  proper  valnee 
given  them.  Of  oourse,  w  may  be  positive  or 
negative,  according  as  B  or  A  is  nearest  to  the 
Equator. 

Charing,  Kent.  J.  B.  O. 

r33202.]— If  <'  M.I.C.E."  has  given  the  above  * 
suDject  f  norther  thought,  he  will  no  doubt  have  dis- 
covered the  error  in  his  letter  33170.    But  for  the 
benefit  of  your  unmathematical  readers  who  may 
take  an  interest  in  the  subject,  I  will,  with  your 
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tiy  to  ihov  ttie  rmaoa  why  a  toij 
A  Ikcigfat  wonld  fall  to  tba  eaat^  and 
wbj'thk  fact  doci  nol  bear  on  the  abora  rabject. 

Tbe  nnoii  a  Ytodj  faUa  to  tfaa  east  whan  dropped 
frooi  a  hi^  tower  is  became  the  top  ol  the  to ver 
has  a  gicater  fiaear  Telodtj  tiiaa  the  eazth*f  war- 
face,  oo  aeeoont  of  ita  greater  diitonon  from  the 
ceoftre  of  rotation  (the  eaith*B  oeatre).  As  the  body 
retains  thisTdodtj  till  it  toochea  the  earth,  it  is 
clear  that  it  moat  adtanoe  farther  than  the  bottom 
of  the  tower.    Cooaaqnentiy  it  falls  to  the  east. 

In  the  ease  of  the  dbot  projected  TetticaUj,  the 
initial  linear  horizontal  Telodtj  ia  the  same  as  the 
■orfaoa  ol  Am  earth ;  ao  from  the  moment  it  leayes 
the  ^na  it  ia  losing  in  anyuUr  Telocity  till  it  reaches 
its  highest  point,  when  it  begins  to  letom  to  its 
Ang*'**^  angnlar  Telocity,  and  when  it  reachea  the 
earth  it  baa  exactly  the  same  Telocity,  both  anffolar 
and  linear,  as  whoi  it  started.  The  Hnesr  Telocity 
has  nercr  changed,  bat  the  angular  Telodtr  ha[s 
faBen  off  at  a  gradoally  decraaamg  rate  till  the 
highest  point  is  reached,  when  it  bttjins  to  ratom 
at  the  same  rato  to  ita  original  Tuoctty.  Bat  to 
haTS  kept  Tertically  OTer  the  spot  it  lest  it  woald 
hare  to  aare  twintain^  the  aame  aTerage  angular 
Tslueity  9m  the  earth's  surfaee;  consequently,  all 
the  angolar  Telodtr  lost  repreeents  deTiation  to  the 
and  as  the  loas  ii  exactly  the  same  in  the 
in  the  descent,  I  think  '<  M.LC.E."  wiU 

tthat  hie  first  solution  (except  for  the  mistake  of 
taking  the  whole  height  instead  of  two-thirds)  is 
mors  likely  to  be  conect  than  the  one  in  his  last 


The  formula  I  gaTe^^„^J^  •  D  is  one  I  haTe  in 

w  It 

my  notebook  initialled '' B.  A.  P.,"  for  the  lato  B. 
A.  Proctor.  I  fancr  I  sot  it  out  of  either  the 
*'£.M.''  or  KnowUdge  of  eight  or  ten  years  ago. 
I  aatiaflsd  myadf  it  was  correct  at  the  time  of  oopy- 
iiM;,  br  a  rather  oombersome  calculation,  which  I 
tntonded  to  condenae  and  oopr  into  my  note- book  ; 
bat  I  put  it  off,  and  now  it  is  lost. 

I  seiroely  think  Mr.  Proctor  would  be  mistaken ; 
bat  I  hsTe  an  idea  that  the  process  by  which  I  con- 
Tineed  myaelf  of  the  correctoess  of  the  formula 
demnded  on  the  assumption  that  for  the  shot  to 
fau  again  on  to  the  spot  it  left,  it  would  need 
to  maintafn  the  same  angular  Telocity  at  its  aTeraae 
height  as  the  rotational  moTement  of  the  earth. 
But  it  is  OTident,  as  **  M.I.C.E.'s"  letter  reminds 
me,  and  as  I  haTe  shown  aboTe,  that  if  that  were 
so,  the  shot  would  OTershoot  the  gun  oo  its  descent 
by  the  amount  a  body  would  fall  east  if  dropped 
from  a  tower  of  the  same  heff^ht. 

If  B.  A.  Proctor's  formula  is  wrong,  I  feel  sure  it 
will  be  found  that  it  giTes  just  double  the  true 
raaolt.  I  got  iust  half  when  working  on^  the 
exam^  I  saTe  in  reply  to  the  original  query  (70062) 
br  "  Kinetio,'*  as  I  had  forgotten  for  the  moment 
aooot  the  double  result,  whioh  I  had  before  satisfied 
myself  was  tme ;  and  if  '« M.I.C.E."  wiU  multiply 
his  raaolt  in  letter  33088  by  {rds,  it  wiU  be  just  half 
the  raaolt  glTeo  hj  the  formula  of  '*B.  A.P.'s" 
that  I  gaTe. 

Feb.  16.  H.  Wake. 


FLBXUAB  OF  MIBBOBS. 

[33203.]— I  rxBTKCTLY  sgrse  with  Mr.  Vallance 
about  flexure :  but  there  is  no  question  that  many 
mirrors  perform  better  with  one  diameter  Terticiu 
than  any  other. 

I  thins  the  cause  is  to  be  found  in  the  maimer  of 
teitiog.  With  both  zonal  and  Foucault  tests  the 
eve  is  neosssariiy  to  right  or  left  of  the  aperture  of 
toe  testing  apparatus.  The  incident  rays  are  at  an 
angle  with  a  perpendicular  from  the  centre  of 
mirror,  and  the  r«Heoted  rays  are  at  a  similar 
angle  some  degrees  away.  As  long  as  the  mirror  is 
to  this  position  it  looks  perfect ;  but  turn  it  one 
quarter  round ,  and  the  two  points  from  and  to 
which  the  rays  proceed  are  at  right  angles  to  former 
position.  The  light  now  proceeds  to  a  third  point 
different  from  either  of  the  first  ones,  and  apparent 
flexure  results. 

If  the  mirror  is  tosted  in  the  tolesoope  in  the  same 
position  as  tested  during  making,  a  slight  giTe  and 
lake  with  both  flat  and  mirror  compensates  for  ti^e 
want  of  Tertical  incidence;  but  wnen  turned  one 
quarter  round,  this  compensation  of  positions  is  not 
possible,  and  a  star  appears  out  of  shape.  Flexure 
is  simulated. 

I>r.  t>rsp«r  found  that  mirrors  that  gsTS  a  iharp 
image  of  the  testing  pinhole  when  on  one  diameter, 
gaTe  two  images  and  planes  when  turned  quarter- 
round,  lie  attributed  tlie  result  to  alteration  of 
shape  oaussd  by  nrsssure  on  the  edge  whereon  the 
mirror  rested.  Iin  says  :  **  No  material  dilTorenoe 
was  obsenred  whether  the  supporting  arc  below  was 
large  or  small,  nor  whsn  it  was  replaced  by  a  thin 
femioirole  of  tinplate  lined  with  cotton  wool.** 

I  wonder  that  finding  that  the  remoral  of  the 
points  of  prssstire  bad  no  effect  on  the  deformation 
(/f  the  imago,  did  not  oonvinoe  him  that  pressure  on 
the  edne  had  nothing  to  do  with  the  phenomena 
at  all. 

If  my  •upposltlon  is  correct,  theo  (n  the  faulty 
p^yslilou  the  oooe  of  rays  would  present  au  elliptical 


aeetion,  which  ia  just  what  Dr.  Draper  found,  and 
it  would  be  as  he  found  it,  with  the  major  axia 
horizontal  inside  and  Tertical  oatside  the  focus. ' 

The  moral  seems  to  be  that  the  final  testing  ought 
to  be  upon  a  star  with  a  perfect  plane  in  position. 

Xdwin  Holmee. 


[33204.]— Thb  letter  on  page  552  from  our  old 
respected  friend  and  oontnimtor,  Mr.  P.  Vallance, 
would  almost  lead  one  to  suppose  that  flexure  in 
specula  did  not  exist ;  but  I  can  assure  him  positiTely 
that  while  I  did  not  obserTe  any  in  the  specula 
which  I  tested  while  on  my  Tisit  to  him,  I  haTe 
often  obserTed  it  at  home  in  some  specula  which 
haTe  been  sent  to  me  to  rework  or  to  flgure. 

A  curious  point  is  that  it  is  not  obserrable  in  the 
eariier  stagea  of  shadow-teatinff ;  but  in  the  later 
stages  I  haTe  frequently  had  either  to  select  some 
other  diameter  of  the  speculum  to  be  placed  perpen- 
dicularly, or  haTe  had  to  let  the  speculum  rest  in 
its  testing  position  (nearly  upright)  for  an  hour  or 
mora  before  I  could  do  anything  with  it.  It  seems 
to  me  to  be  a  question  of  tempering  the  glass,  for 
■omethin  discs  (notably  among  Mr.  With*s  specula) 
do  not  show  it,  while  I  haTe  seen  some  thick  ones 
do  so. 

Bamsgato.  J.  Linacott. 

VIOUN-MAKING. 

[33205.]  —In  answer  to  letter  33143,  the 
correct  distance  from  the  nut  to  the  bridge  of  a 
Tiolin  is  ISin.  Owing  to  the  shape  of  some  instru- 
ments, this  distance  may  Tary  a  trifle  from  this 
measurement,  but  the  Tariation  should  nsTer  be 
mora  than  a  ^in.,  because  the  stopping  would  then 
be  materially  affected.  The  notches  in  the  sound- 
holes  indicate  the  position  of  the  bridge,  and  as 
different  measurements  haTe  been  giTen  for  these 
measuring  from  different  points,  I  now  giTe  you  the 
prectse  location  of  these  notohes,  as  osuailly  accepted 
oy  the  best  makers. 

In  a  14in.  Tiolin,  measure  along  the  centre  line 
of  the  belly  from  the  top  or  neck  end  7f  in.  o;r  from 
the  bottom  G^in.,  and  draw  a  line  across  the 
centre  line,  and  at  risht  angles  with  it  at  this  point. 
The  inner  notohes  of  the  sound-holes  aro  on  this 
line,  and  remoTed  from  the  centra  line  li^^^in. 

The  centre  of  the  sound-holes  at  the  ends  nearest 
the  finger-boards  should  be  1  |in.  apart,  or  Hin.  from 
the  oeiure  line.  These  two  points  being  fixed  will 
enable  any  one  to  place  a  model  sound-hole  in 
position  for  marking  off  and  cutting  out.  The 
nridge  is  placed  with  its  feet  just  up  to  the  line 
of  the  sound-hole  notches,  so  that  it  stands  the 
width  of  itself  nearer  the  tail  rest  than  the  line. 

Glasgow.  '  S.  Fingland. 

[33206.]— Whsk  it  is  suggested  to  increase  the 
number  of  strings  on  a  Tiolm,  it  does  not  neces- 
sarily mean  that  higher-pitched  strings  are  to  be 
added,  as  <*  Ned  '*  (letter  33164)  seems  to  suppose. 
If  strings  of  sufficient  tension  wero  got,  and  used  as 
extra  strings  aboTe  the  E  string,  they  would 
certainly  be  droadf  ully  shrill  in  the  upper  positions. 
A  bass  C  nlTer  string  below  the  usuial  4th  string 
would  be  bettor.  But  I  think  it  would  quito  spou 
a  Tiolin  to  haTe  moro  than  four  strings;  in  fact. 
Tou  would  haTe  to  hsTe  a  much  wider  back  and 
belly ;  besides  which,  the  bow  would  be  Tery 
awkward  to  manage,  and  this  would  be  a  great 
toconTenience  in  playing. 

Can  any  reader  explain  the  following  for  me  ? 
When  an  A  tuning-fork  is  held  on  the  brid^  of  a 
Tiolin,  and  a  string  twanged,  it  ought  to  Tibrate. 
So  it  does  if  it  is  the  A  string  that  has  been  sounded, 
but  not  if  it  is  one  of  the  others.  Why  is  this  so  r 
The  other  strings  must  cause  the  bridge  to  ribrato 
as  much  as  the  A,  and  the  tuning-fork  ought  to 
Tibrato,  sounding  its  A. 

Also,  will  Mr.  Pickerinff  kindly  toll  me  whether 
rcTamishing  a  Tiolin  which  I  haTe  would  be  likely 
to  make  it  worse  than  it  is  or  improTe  it  ?  It  lb  a 
bad-toned  new  instrument,  comparatively,  Tery 
dirty  inside,  and  got  up  outside  with  Tarnish, 
scratches,  and  blackenings  to  look  old.  I  wish  to 
know  if  it  would  make  it  worse  to  sandpaper  it  all 
over,  and  then  reTamish  with  a  bottle  of  bought  oil 
Tarnish?  I  am  not  able  to  experiment  with 
Tamiihes  just  now,  but  riiould  be  glad  to  improTe 
the  appearance  of  my  violin. 

'^  a.  E.  Newland-Smltb. 


REPLIES  TO  QUEEKS. 


THB   HT7MBEB8TONB  BOAD 
AOOIDBNT. 

[33207.]— Thanks  to  Mr.  Stretton.  It  seems  the 
waggon  WHS  pitched  on  to  the  down  main  just  in 
front  of  the  express,  so  that  no  brake  would  have 
been  of  any  use.  Then  oomes  the  question.  Will 
not  dlrsctors  of  railway  companies,  or,  failing  them, 
the  Board  of  Trade,  prohibit  shunting  on  lines  ad- 
joining the  main  when  the  signals  aro  off  for  the 
main  r  The  '*  loss  of  time  *'  cannot  amount  to  much, 
but  the  loss  of  life  has  often  been  great  in  accidents 
similar  to  that  at  Humberstone-road,  caused  by 

Soods  waggons   fouling  the  main.    Fly  shunting 
aould  in  such  conditions  be  strictly  forbidden. 

Nun.  Dor. 


•  •• 

*^*  In  their  anneen,  Corre$poHd*ntt  sr«  rap^, 
fuXlM  r^qvettsd  to  mepUiotif  ta  Mtek  imtanet^  th$  txiit 
tmanmmber  of  the  query  asked, 

[7*5180.]— Cement  for  lAznpa.— Melt  t  Utile 
common  glue^  and  stir  mto  it  a  little  commoa 
whiting  until  it  is  the  aame  thidmea  as  white  leai 
I  guarantee  nothing  will  beat  this  at  the  am«  vj^ 

CiOT-Im. 

[75927.]— Small  BinniaL— This  qoeiy  woold 
undoubtedly  haTe  been  rei)lied  to  if  any  orw  Ixkd 
thought  *'  ii.  W."  waa  writing  aerionily  ;  but  uh 
again  appears,  I  Tentun  to  remark  that  any  liffl«  ud 
money  expended  on  such  a  lantern  as  described  br 
"  L.  W."  m  No.  1392,  and  affain  m  the  lait  iagae^Till 
be  worse  than  wasted.  A  lantern  ii  next  to  umIoi 
nowadays  unless  fitted  with  atandard-nze  lema, 
and  capable  of  exhibition  the  standard-sized  tlidet, 

H.  HiLTOV,  Prof.  Lantemiit 

r  76189.]— Boof  (U.Q.)— The  roof  would  sppeiz 
to  be  none  too  strong.  Molesworth  gives  the  fol- 
lowing dimensions  for  a  roof  of  35ft.  span  of  amilir 
construction,  but  without  the  weight  added  in  too 
case  by  the  louTres  and  Tentilator.  Besides,  ilsta 
Tary  somewhat  in  thickness,  and  he  does  not  stste 
the  factor  of  safety.  Baftor  T-iron.  Sin.  bj  2\m. 
by  iin. ;  side  tie-rods,  2^in.  by  \m. ;  centnl  tie. 
rod,  2^in.  by  ^^e^. ;  tension  rod  from  ridge,  2\\n. 
by  ^'^ciA.  This  for  a  roof  with  a  rise  of  one-fifth  ol 
the  span  and  a  rise  of  tie- rod  of  one-thirtietb. 

MlSTBlL 

[76202.]— Teeth  and  Smoking.-The  black 
Oily  deposit  on  the  teeth  may  be  removed  by  tbe 
aid  of  cream  of  tartar  applied  with  a  tooth- braih. 
If  this  is  not  effectual,  apply  powdered  pomioe* 
stone.  Sah  F^isioscus. 

[76210.]— Toralon  Balance.— I  am  extremely 
sorry  that  *'Stodent"  is  not  satisfied  with  my 
efforts  to  explain  his  difficulty.  In  ConlomVi 
original  experiment  the  largest  angle  made  by  the 
moTable  magnet  was  24^  Now,  if**  Student  '*  will 
glance  at  a  toble  of  sines,  he  will  see  that  the  linei 
of  an  angles  up  to  24°  are  proportional  to  thoK 
angles  up  to,  at  least,  the  third  place  of  dedmsk. 
GoulomVs  experiment  is  by  no  means  a  rigidly 
exact  one,  but  its  results  were  near  enough  for  Lb 
conclusions.  The  solution  of  the  example  given  by 
*'  Stodent "  will  not,  I  fear,  help  him  in  his  ionaa 
difficulty,  as  the  conditions  are  not  similar  to  thaie 
in  the  ongtnal  torsion  experiment  with  two  mig- 
nets.  Then  we  haTe  to  deal  with  two  omttn  oi 
foroe,  the  magnet  poles ;  whereas  in  his  proposed 
question  we  must  consider  a  centre  of  force  is 
relation  to  a  magnetic  field.  I  giTe  him  my  solatian 
of  the  question.  Thus:  (1)  The  moment  doe  to 
torsion  Taries  directly  as  the  angle  of  torBOD. 
This  is  simply  a  mechanical  force,  and  here  anlr  ■ 
couTenient  method.  (2)  The  moment  of  esith*i 
field  on  magnet  when  at  angle  0  from  the  meriditB. 
ia  HM  sin.  9.  (3)  In  the  question  under  two  seb 
of  conditions  the  moments  are  equsd.    Thus : 

Torsion  (1) :  torsion  (2) ::  Sin.e.  :  Sin.«, : 
In  first  case  torsion  =  100'  -  30'  «  KT 
In  second  case  torsion  «  T^ 
.*.    T*:  70*:  :  Sin  90=*:  Sin  30' 
:  :      1       :       i 

.-.    T"  -  Z^^  -  UO' 

2 

But  the  magnet  moves  throagh  90^  from  off?. 
and  140*  torsion  being^  necessarr  to  moTe  it  so  isf. 
we  must  turn  the  torsion  head  tttrougb 

140*  +  90*  «  230". 

I  am  afraid  the  Editor  will  grumble  if  ws  fo  ^ 
any  moro  with  torsion  experimento,  eo  if  *'Sta<l«^ 
is  not  satisfied,  let  him  adTertiae  hia  addrws,  lad 
I'll  send  him  mine.  "Student"  should  bc^« 
KennellT  and  Wilkinson's  '« Praotica]  Xoles  x 
Electricity,"  and  carefully  read  pp.  147-1^- 

Iota  Hiss. 

[76227.]-CoU  Boiler.— I  don't  know  why '^ 
query  should  be  headed  **  Coil"  Boiler,  v£aB  c 
is  an  anticipation  of  the  answer  ;  bat  a  wats->^ 
boiler  woiud  give  better  resulto,  and  ao  v^^^  *^ 
Lancashiro  with  tubes  at  chimney  end.  A3  '^' 
figures  show,  41b.  of  coal  is  being  used  per  iatisa^- 
horse- power  per  hour,  which  ia  too  mudi,  mpec^' 
with  Mst  hard  coal,  thoush  there  axe  manj  V-;*^ 
using  more  than  that  per  i.H.P.  Moch  depecii  "- 
the  work  to  be  done,  and  aomethiBg  ca  i^  >'^' 
rActor  of  the  water;  but  the  boiler,  if  wcri^^' 
80Ib.,  would  probably  giTe  better  reeaha.    X  ^ 

[76228.]-Cataract.— It  woold  he  wasto  J  ts-- 
to  employ  homcBopathy  for  cataract 
proceoure,  if  the  cataract  haa  znataxcd, 
remoTed  by  a  oompetont  aurgeoss 
young  persons  cataracts  msy  be 
without   surgical   interference ; 
they  must  be  operated  on. 

[76232.]— Hand  -  Bell 
** helpless"  queries.    Qaeriat 
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page  to  which  he  refer*.  «nd  learee  it  in  doubt 
whether  he  meeni  the  **  mixture,"  the  moulding 
land,  or  the  elloj  to  be  need  lor  oeating  the  bella. 
I  have  referred  to  the  date  given,  but  cannot  afford 
time  to  wade  through  a  numbeor  to  find  out  what 
**  H.  B.  S.*'  wants,  and  then  probably  diBoover  that 
he  oould  haTe  done  it  as  well,  or  better,  himself. 

T.L: 

[76233.1— Qrffan.—T«70  seta  of  reeds  must  be 
used  to  obtain  the  Celeste  tone,  but  in  the  American 
organ  it  is  not  necessary  to  make  one  set  a  trifle 
sharper  or  flatter  than  tne  other  bj  flling  the  reeds. 
It  is  accomplished  by  regulating  the  wind  supply 
by  means  of  the  mute.  Suppose  the  mute  of  one 
set  is  opened  widely,  and  the  other  only  jast  suM- 
dent  to  pass  enough  wind  to  sound  its  set  of  reeds, 
then  there  is  the  Celeste.  It  is  sometimes  done  by 
cnttin||  holes  on  the  top  of  the  tubes  and  admittiog 
the  wmd  to  one  set  of  reeds  in  a  Tertioal  direction, 
the  mute  proper  being  kept  dosed.  In  both  cases 
the  effect  is  to  flatten  the  set  of  reeds,  and  so  pro- 
duce the  wayy  tone  when  they  are  sounded  with 
others.  Obqaxov, 

[76236.]— Kelffhbonrs'  PiaBoe.— I  would 
recommend  iratttDg  a  wall  6in.  from  the  present  one, 
not  letting  tne  scantlings  touch  the  neighbour's  waU , 
but  fastening  them  to  Uie  floor ;  then  fill  thespace 
with  straw  and  mortar  in  alternate  layers. 

Sak  Fbanczscus. 

[76241.]— Oaetinff  in  Type-Metal  and  Cores. 
—I  do  not  follow  the  query  of  "  Alexander  "  about 
cores,  but  he  can  easily  melt  type-metal  in  an  iron 
ladle  over  an  ordinary  fire — no  occasion  for  a 
orudble.  It  shrinks  a  trifle  as  it  cools,  but  it  will 
take  a  sharp  impression  in  plaster  of  Paris. 

M.  T. 

[76242.]— Snffine  for  I«athe.— A  iH.P.  engine 
should  dnye  a  4|xn.  lathe  easily.  A  tubular  boiler 
would  be  best,  but  as  to  what  pressure,  that 
depends  on  the  boiler  and  its  owner. 

FlBBMAN. 

[76243.]— Blastio  Composition.  —  Soak  and 
melt  the  glue ;  beat  up  with  the  treacle,  and  add 
about  3  per  cent,  of  bichromate  of  potash.        M. 

[76249.1— Agrrioultural  Ueobanios.— Consult 
the  circulars  issued  by  the  Koyal  Agricultural 
Society,  and  the  catalogues  of  publishers^-Lock- 
wood  and  Son,  for  instance.  It  seems  strange  that 
one  going  in  for  an  agricultural  examination  should 
haye  to  ask  "  what  books  should  be  read,  &c.*'  Is 
there  not  a  syllabus  published,  and  are  there  not 
for  students  ?  Habl. 


[76252.]— Self-Oentrinff  Obuok.— It  wiU  be 
neoesaary  to  see  this  chuck  before  offering  adyioe. 

B. 

[76253.]— Oildinff  Bevelled  Photo-Uoiuits. 
— Uoat  the  edges  of  the  mounts  with  gold  size,  and 
when  that  is  nearly  dry,  lay  on  ^Id  leaf.  Or,  paint 
them  with  Bessemer* s  gold  pamt— bronze  powder 
mixed  with  yamish.  W.  P. 

^76255.]— Ocarina.— The  ocarina  sotmds  some- 
thing between  a  flute  and  a  whistle,  and  has  been 
muca,  improyed  of  late  years.  The  compass  is  not 
mn<^y  and  the  blowing  is  much  like  tnat  of  the 
flute.  There  is  a  stall  at  the  Crystal  Palace  where 
ocarinas  of  all  sorts  can  be  seen.  W.  F.  D. 

[76256.]— asJvaniaing. —The  articles  must  be 
dean  ;  the  melted  zinc  must  be  coyered  with  sal- 
ammoniaCj  and  when  the  articles  are  hot  and 
ooyered  mth  the  zinc,  they  should  be  remoyed  and 
■wnng  round  to  throw  off  the  supeifluous  metal. 
If  sma]l,  they  are  generally  put  into  a  tumbling 
barrel.  Speltbb. 

[70257.]— Bnglne  Query.- The  engine  with  the 
longer  stroke  will,  other  things  being  equal,  deyelop 
the  most  power.  The  gearing  has  nothing  to  do 
with  it,  except  to  introduce  friction.  Horse-power 
can  be  calculated  by  the  ordinary  rules. 

Video. 

[76260.1— Diabetes.— In  lieu  of  wheat  bread, 
use  only  oread  made  from  gluten  flour  or  almond 
flour.  Afl  to  other  foods,  1  append  a  list:— 
Admissible:  Shell- flah,  flsh.  meats,  poultry,  game 
(liver  is  not),  lettuce,  celery,  cresa,  cucumber, 
sprouts,  oliyea,  spinach,  cabbage,  cauliflower,  string 
beans,  pickles,  beet  tops,  radishes,  asparagus, 
tomatoes,  eggs,  cheese,  butter,  cream  (in  modera- 
tion), filberS,  almonds,  butter-nuts,  coffee,  tea, 
coooa  (yeithout  sugar— may  be  sweetened  with 
glycerine),  whisky,  dry  sherry,  skimmed  milk. 
Xon- admissible :  Sugar,  syrups,  honey,  wheat  flour, 
rye  flour,  com  meal,  oatmeal,  sago,  Murley,  tapioca, 
potatoes,  beets,  carrots,  peas,  beans,  chestnuts, 
sweet   fmits,    chooolate,  cider,    beer,  ale,  porter, 

San  FBANCI8CUS. 


[7G260.1— Diabetes.— I  cannot  giye  a  list  of 
the  articles  of  diet  indicated  by  the  faculty  as  most 
fit  for  diabetio  subjects  (probably  Dr.  Allinson*s 
work  sbdveitiBed  in  your  columns  does) .  This,  how- 
ever, may  be  of  greai  seryice  to  the  patient.  Let 
him,  wblle  obtainiog  such  a  list  as  be  atks,  at 
the  ssone  time  endeayour  to  weave  into  his 
diet    aa    much  of  linseed    or    linseed    meal    as 


he  can.  It  may  be  used  in  the  proportion 
of  ^  to  i  with  desiccated  wheat  oatley  or 
oatmeal  for  ponidge,  or  it  may  be  oooked  and 
used  with  meat  as  a  substitute  for  yegetables  of  the 
forbidden  sort.  Many  patients  object  to  use  it  from 
its  appearance  or  otherwise,  but  it  may  be  made 
palatable  with  cream  or  when  used  witn  meat  by 
gravT.  It  may  be  used  between  meals  instead  of 
lunch  by  simply  carrying  a  match  or  snuff-box  full 
of  the  seeds  and  eating  them  when  so  inclined .  The 
large  yellow  Ceylon  or  Indian  sort  is  beet.  What- 
ever oifficulty  may  be  in  the  way  of  making  an 
agreeable  or  palatable  diet  of  it,  there  can  be  no 
doubt  of  its  being  at  once  nutritious,  and  the  best 
food  weapon  wiUi  which  to  fight  diabetes. 

J.  B.  BBOWNINa. 

[76264.]— Piplnff.— A  flow  and  return  the  full 
length  of  the  building[  should  be  sufficient,  using 
4in.  i^ipe,  but  nothing  is  said  as  to  the  build  of  room. 
If  it  is  a  room  with  much  glass  exposed  to  the  frosty 
air,  it  will  necessarily  take  more  heating  than  one 
which  is  all  brickwork.  The  water  from  a  galvanised 
roof  will  not  injure  the  boiler.  S.  M. 

[76296.]— Prolapsus  Ani.— This  truss  has  been 
worn  for  27  years  by  an  intimate  friend  with  the 
{greatest  relief  and  success.  A  B  is  a  band  of  steel,  C 
IS  a  cushion,  D  the  spring,  E  ivory  pad.  You  must 
make  a  model  of  this  in  guttapercha  or  cork,  or 
anything  else ;  the  reality  must  oe  in  ivory.  Every- 
one must  make  a  model  to  suit  himself,  as  no  two 
are  alike.  Above  all  things,  have  the  spring  at  F 
to  overlap  |io.  If  this  be  done  it  will  last  30  years ; 
if  not,  six  months.  H  are  braces  to  slip  over 
shoulders,  made  of  calico  2in.  wide;  L,  tape 
twiited,  running  through  leather  loop  M  (this  I 
invented  twenty  years  before  the  Argosy  braces), 
tied  in  a  loop  at  N.  At  K  there  is  a  piece  ox 
narrow  tape  for  tying  in  front  of  breast  to  O,  so 
that  wearer  may,  by  opening  wailtcoat  and  shirt, 
tighten  or  loosen  the  whole  concern.    The  iron- 


work is  covered  with  red  roan  leather.  The  tapes 
and  braoes  being  tied  on  with  waxed  string,  they 
can  be  renewed  in  a  few  minutes  at  little  expense. 
Don't  let  the  truss-maker  give  you  nasty,  stuffy 
leather  straps,  and  metal  buckles  that  will  only 
diBffust  you  in  a  week's  wear.  Wash  every  night 
and  morning  with  cold  water,  and  if  veiy  painful, 
with  as  hot  as  you  can  bear  it.  Keep  a  little  bottle 
of  beat  oUve-oil  for  ivory  pad  E,  or  you  may  find, 
it  will  excoriate.  Do  not  use  glycerine :  it  is  the 
very  worst  for  the  purpose,  and  if  a  doctor  tells  you 
to  use  glvcerinej^teU  mm  that  30  years'  experience 
proves  that  it  is  wrong.  Tou  must  expect  some 
UtUe  trouble  before  you  get  the  spring  the  right 
strenffth,  the  pad  the  right  shape,  and  the  tapes  the 
right  length.  The  place  where  they  are  attached 
at  A  and  X  must  be  in  balance  with  point  £  of  the 
ivory  pad.  It  this  is  not  so,  you  will  have  no  com- 
fort, for  it  will  work  backwards  and  forwards. 

Self-Hslp. 

[76349.]-Oinger-Beer  PJant.— If  "  E.  R.W." 
cares  to  pay  the  carriage  of  ginger-beer  plant,  I 
win  forward  enough  to  give  him  a  start.  If  he  will 
send  his  name  and  address,  I  will  send  him  plant 
and  how  I  have  treated  it.  G.  H.  Cobbett. 

13,  Church-road,  Keohells,  Birmingham. 


[7638.5.]— Bain-aauge  Keaaurlnff  Glasaea. 
—  '* Non-Mathematical"  ought  to  have  written 
himself  "  Xon- Arithmetical,'*  and  then  he  would 
l^ve  got  the  answer  he  wanted.  Instead  of  getting 
a  direct  answer,  he  got  the  role  for  finding  out 
what  be  wished  to  know,  which,  I  thinkj  is  far 
better  than  beins  told  that  a  glass  2|in.  wide  and 
2|in.  deep  would  only  hold  fin.  of  rain,  caught  in  a 
din.  receiver.  I  would  advise  '*  Xon- Mathematical" 
to  miUce  his  receiver  4'7in.,  or  4  |  -^^jin.  in  diam., 
and  then,  for  a  measure,  he  requires  a  common  loz. 
measure,  to  be  had  from  any  photop;raphic  dealer. 
One  ounce  of  water  represents  x^^m.  of  rainfall. 
The  advantage  of  this  size  is,  that  shoidd  ti*o 
measure  be  broken,  a  new  one  ran  be  got  as  accurate 
as  the  first,  and  with  no  trouble.      Bon-Aocobd. 

[76335.]- Bain-Oauffe  Heasorlnff  Glasses. 
"Non-2iIathematical"  justly  complains  that  the 
replies  to  his  query  do  not  give  him  exactly  the 
information  he  asks  for,  which  is,  practically. 
Will  a  vessel  of  2|tn.  diameter  and  2iin.  deep 
contain  as  much  water  or  other  fiuid  as  another 
vessel  din.  diameter  and  liu.  deep  ?  The 
answer  is:  No,  it  must  be  4in.  deep  if  2| 
diameter,  the  rule  being  simply  this :  that  if  one 
vessel  is  the  half- diameter  of  a  larger  one,  the 
smaller  one  must  be  four  times  the  depth.  We 
find  the  area  of  a  circular  vessel  by  squaring  the 
diameter,  and  then  multiplying  by  '7854.  For 
instance,  5  x  5  >  25,  and  25  by  '7354  «  19  63osq.in.  ; 
but  as  the  vessel  is  lin.  deep,  it  contains  the  same 
number  of  cubic  inches— i.e.,  19i^^(i^.  Now,  2|  ^  2k 
m  6i,  and  6i  X  -7854  «  4^^oV«<l-ui.,  and  i^  x  2i 
a  approximately  12ic.in.  only,  the  cubical  content 
of  a  vessel  2|  diameter  and  2|  deep ;  but  if  we  take 
the  'area  of  a  2^  cirde — ^i.e.,  4i^t  uid  multiply  by 
4,  we  obtain  19'635c.in.,  the  cubical  content  of  the 
din.  vessel.  These  results  are  easily  and  quickly 
obtained  by  logarithms.  J.  Lcfsoorr. 

[76385.]— Bain-Oaufire  XCeasuringr  Glass.— 
In  my  answer  last  week  I  misunderstood  '*Non* 
Mathematioal's "  question.  I  thought  he  wanted 
to  know  what  depth  in  a  4in.  measuring  glass  lin. 
of  rain  collected  in  a  5in.  gauge  would  fill,  and  my 
reply  was  1  Ain. ;  but  through  a  printer's  error  the 
1  was  omitted.  Now  his  question  is  plainly  put, 
**  Win  a  glass  2^in.  diameter  and  2|in.  deep,  when 
full,  represent  lin.  caught  b^  a  gauge  5ln.  dia- 
meter?^ The  answer  is  No :  it  will  require  a  glass 
4in.  deep  to  represent  lin.  of  rain  caught  in  a  5in. 
gauge.  "  Non-Mathemati<ml "  must^know  that  the 
areas  of  circles  are  as  the  squares  of  their  diameters. 
A  circle  one-half  the  diameter  of  the  other  is  only 
one-fourth  the  area.  To  make  it  clear,  take  hts 
own  example  in  your  last  issue.  A  rain  gauge  8tn. 
diameter,  and  measuring  glass  4in.  diameter ;  the 
latter  is  only  one-fourth  the  area  of  the  former,  and 
consequently  will  require  4in.  in  depth  to  represent 
lin.  in  the  former.  It  is  exactly  the  same  with  a 
5in.  gauge  and  2|in.  measuring  glass ;  the  latter  is 
one-fourth  the  area  of  the  former,  and  will  require 
4m.  in  depth  to  represent  lin.  of  rain  caught  in  a 
5fn.  gauge.  F.  S. 

[76412.] — Batteries  and  Dsmamos.— It  is  not 
exactly  E.M.F.  that  is  required  to  fuse  or  heat  a 
metaUic  conductor,  but  current,  E.M.F.  being  the 
force  which  moves  this  from  one  place  to  another. 
The  fine  wire  of  an  induction  coil  carries  a  current 
of  considerably  smaller  amount  than  the  ^mary  ; 
but  the  tension  is  raised  to  such  a  pitch  that  it  jumpsL 
as  it  were,  from  the  ends  of  a  conductor  oonnecwd 
with  the  tenninals  when  only  a  short  distance  apart, 
and  this  is  what  we  term  the  sparking  distance. 
The  wire  on  an  armature  of  a  dynamo  offers  a 
double  path,  as  it  were,  to  the  current,  the  wire 
itself  not  ctfrying  the  whole  amount.  From  the 
f  ore^ing  you  will  see  the  reason  why  a  short  lensth 
of  wire  ia  melted  with  the  current  from  a  Leyden 
jar.  The  resistance  of  the  secondary  wire  on  a  coif 
giving  2in.  spark  is  nearly  4,000  ohms,  which,  with 
other  reasons,  accounts  for  small  current. 

F.  A^xzw. 

[76432.J— Brass  Oastinff.— Take  a  little  pow- 
dered rosm  and  dust  on  to  mould  with  flannel  oag  l 
then  hold  hot  plate  (red  hot)  over  mould  until 
rosin  melts.  This  will  give  good  sound  castings  if 
no  iron  or  steel  is  in  brass.  Cast-Ibon. 

[76433.]— Testing  Internal  Beslstanoe  of 
Battery. — Though  you  say  you  have  no  tangent 
galvanometer,  you  have  bridge  and  coils.  As  these 
are  practically  useless  without  some  kind  of  gal- 
vanometer, I  will  assume  that  you  have  one  of  the 
ordinary  horizontal  galvanometers  usually  supplied 
with  the  bridge.  In  the  following  tests,  anything 
from  a  linesman's  detector  to  a  Thomson  or 
D^Arsonval  refiector  may  be  used,  according  to 
accuracy  required.  Shunt  method: — Connect -up 
battery,  galvanometer,  and  coils  in  circuit;  take 
such  resistance,  B\  as  gives  a  convenient  deflection, 
introduce  a  shunt  of  Imovm  resistance,  S,  between 
the  battery  terminals— this  will  cause  the  deflection 
to  fall;  reduce  the  resistance  of  coUstoB*,  so  that 
the  deflection  returns  to  its  former  value,  then— 

R  of  battery  -  S  Jl^'. 
Manoe's  method :— Taking  the  bridge  diagram 
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if  uflually  ahowxii  iiueit  equal  redstaaoes,  a,  b,  in  the 
proportional  anna ;  galvanometer  G  in  its  nanal 
place ;  inaert  ooila  aa  adjnstaUe  renatanoe  B.,  and 
oatte^  in  place  of  unknown  retfatance  x :  connect 
the  battery  terminala  of  bridee  with  a  key.  K, 
initead  of  with  battery  aa  oanally  ahown.  To  teat  : 
Adjnat  B  till  the  deflection  of  gafyanometer  remaina 
oooatant.  whether  the  key  l£  be  open  or  cloaed. 
Should  B  be  adjusted  to  a  zoaiatance  higher  than 
fliat  of  battery  Xf  deflection  of  G  will  be  greater 
when  K  ia  cloaed  than  when  open ;  but  if  B  oe  leaa 
than  X.  doting  £  will  leaaen  deflection  of  G.  If 
deflection  of  G  ia  too  great,  ahont  it  tiU  a  con- 
Tenient  deflection  ia  obtained.  If  you  cannot  under- 
stand the  above,  if  you  like  to  write  me  direct,  I 
will  aend  yon  a  diagram  of  oonnectiona,  with  full 
tt^lanation  of  theory  and  eacample.  It  would  take 
up  about  a  column  of  "  Oura,''  and  I  don't  think 
the  Editor  would  care  to  iuaert. 
22,  Byford-atreet,  Liverpool.        B.  C.  Boyls. 

[76437.]— Battery.— IW  a  amall  bichromate  cell 
with  an  arrangement  for  lifting  the  zinc  dean  out  of 
the  fluid  after  use.  Unleaa  the  battery  ia  much  used 
the  fluid  diould  laat  a  week  without  changing. 

Wakefldd.  BBTUOin). 

[76137.]— Battery. — A.  half-pint  potash  bichro- 
mate-cell, bottle  form,  would  be  the  beat  to  use  in 
your  caae ;  when  the  cdl  ia  not  being  used  pull  the 
zinc  out  of  the  aolution  by  the  braaa  rod,  ao  that  it 
ia  not  needleaaly  waated,  Mcauae  chromic  add  acta 
on  the  zinc  whether  the  circuit  is  open  or  doaed.  If 
you  used  this  cell  about  half  an  hour,  and  then  let 
It  reat  a  few  miaates,  it  would  regain  ita  atrength, 
and  you  could  uae  it  another  half -hour,  and  so  on. 
If  it  were  used  two  hours  daily  it  would  last  a  week 
with  one  charse  of  aolution.  Thia  cdl  can  be 
bought  for  3s.  6d.  of  any  dealer  in  dectcical  appa- 
ratus. Mkohakiopb. 

[76439.]— Blectrio  Bell  to  Olook.— A  con- 
tinuous ringing  arrangement  can  easily  be  adapted  to 
an  ordinary  dock,  as  shown  in  the  annexed  cut.  A. 
imall,  riffia  brass  lever,  with  a  tooth  at  one  end,  B, 
ia  pivotea  at  A  by  a  pin  driven  into  the  dock-frame 
at  such  a  point  aa  to  m  auffidently  depreaaed  by  the 
hour-hana,  when  it  reachea  the  requirisd  hour,  aa  to 
free  the  hinged  braaa  falling-pieoe  G.  Thia  latter 
bears  at  P  a  platinum  atud,  which,  when  the  piece 
falla,  reata  on  another  atud,  P',  making  deotrical 
contact  therewith.  The  littiA  base  D,  to  which  ttie 
hinged  piece  C  and  the  atud  P*  are  attached,  may 


to  Arcttrua,  I  found  the  definition  very  good,  the 
diac  being  amall  and  near,  and  the  difftaoBon  rin^ 
being  very  fine  indeed.  I  eatilj  divided  c  Bootia 
the  same  evenx&g*  When  a  bright  star  ia  out  of 
focua,  I  find,  like  <*  A.  E.  W.,"  that  the  image  of 
the  small  speculum  is  formed  at  one  side— the  right 
side  in  my  case.  I  ahould  be  glad  to  know  the 
reaaon  of  it.  H.  Waze.  . 

[76413.]— Preeanre  through.  Pipe.—To  obtain 
a  pressure  of  201b.  per  square  inch  it  will  require  a 
head  of  46ft.,  ana  the  vdodty  of  flow  would  be 
3,270ft.  per  mmute.  It  would,  therefore,  be  next 
to  impossible  to  obtain  thia  preaaure  with  audi  a 
small  pipe.  Tou  would  want  a  fall  of  about  280ft. 
theoretically,  and  intonal  friction  would  be  so  great 
that  it  is  doubtful  whether  you  would  get  a  fraction 
of  the  pressure,  even  with  this  tremendous  fall. 

Wakefield.  Bsyhond. 

[76444.]— liOoking-Olaaa.— Make  a  dead  colour 
of  drop-  or  lamp-black  and  turps.  When  dry,  apply 
one  or  two  coats  of  best  copal  varnish,  put  on  very 
thill.  H.  A. 

[764dl.1— I«amUiated-Armature  Windinfl^.— 
Error.— In  last  week's  answer,  the  words  ''  bindmg 
over  the  two  first  and  the  two  last  laminations*' 
should  have  been  "bending."  S.  Bottone. 

[76458.]— Smoke.— Linseed  oil  will  answer  most 
of  the  conditions  for  a  dense  black  smoke,  especially 
if  the  supply  of  air  is  limited. 

Wakefield.  Beyhonb. 

[76469.]— Waterproofing  Silk.— Your  querist 
gives  one  no  idea  what  he  wants  the  silk  for.  Take 
equal  purta  of  sugar  of  lead  and  alum,  |lb.  each,  in 
a  bucket  of  rain-water ;  keep  atirriug.  Finally  let 
tiie  aediment '  aettle,  and  pour  off  the  dear  liquid 
into  a  separate  vessd,  ana  immerse  the  silk  in  this 
for  12  hours.  Do  not  wring  it,  but  let  it  "  drip  '* 
dry.    This  is  a  good  redpe  for  light  overcoats. 

H.  A. 

[76467.]— Waahable  Dletemper.— I  have  tried 
a  good  many  so-called  waahable  distemper  colours 
in  my  time,  and  have  not  yet  found  one  good  one. 
The  ^*  best "  is  three  coats  of  paint,  and  fy  far  the 
cheapest  in  the  end.    *'  Verb  sap."  H.  A. 

[76469.]— XTeptone. — A  few  further  particulars 
are  here  given  to  supplement  '*  H.  S.  P.'s"  remarks. 
Distance  of  satellite  from  Neptune,  about  220,000 
miles ;  the  satellite  does  not  appear  to  have  received 


be  of  dry  wood,  or  any  other  insulator.  The 
battezT  and  bdl  are  then  connected  to  the  hinged 
piece  C  and  the  stud  P*,^  as  shown.  Thia  arrange- 
ment cauaea  the  bdl  to  ring  directly  the  hour-hand, 
by  tilting  the  lever  A.  cauaea  it  to  releaae  and  let 
fall  the  piece  0,  and  tne  bell  continuea  to  ring  until 
thia  piece  ia  raiaed  or  replaced  under  the  detent  B. 

6.  BOIT02VX. 

[76441.] —Gregorian.— After  taking  to  pieces, 
cleaning,  examining,  and  atraightening  thoae  parte 
that  were  bent,  I  carefully  put  (together  and  first 
tested  the  large  mirror  to  see  if  it  threw  an  image 
of  the  sun  or  other  object  centraUy  in  the  tube.  To 
do  this  I  cut  a  piece  of  stiff  white  paper  to  fit  the 
tube,  with  four  large  holes  in,  like  a  whed  with 
four  spokes.  Placing  this  about  4in«  within  the 
tube,  I  turned  the  telescope  on  the  sun,  and  shading 
the  centre,  I  found  that  the  image  of  the  shn  was 
thrown  accurately  on  to  the  centre  of  the  paper,  as 
diown  by  concentric  drdes  I  had  made  Next  I 
adjusted  both  the  smaU  specula  to  slide  exactly  in  the 
centre  of  the  tube,  so  as  to  meet  the  aun'a  image. 
Thia  I  tested  with  compasses.  I  then  made  a  wire 
hoop,  and  stretched  two  fine  corda  at  riaht-angles 
across  it.  This  I  fixed  in  a  window  with  the  sky 
for  a  background.  Pointing  the  telescope  at  the 
centre  of  the  crossed  oozua  (which  snould  be 
adjusted  so  that  one  is  horizontal  and  the  other 
vertical)  with  the  glasses  taken  out  of  the  e.p.,  I 
noticed  that  the  small  speculum  only  returned  half 
the  image  of  the  large  mirror  through  the  e.p.  I 
altered  tne  screws  at  the  back  till  this  was  about 
Eight,  and  finally  ad  justed  it  aocuratdy  by  making 
the  reflected  cords  in  the  speculum  appear  continu- 
ourwith  the  real  corda  aeen  directly  againat  the  aky. 
By  moving  the  tdeacope  slightly  backwards  and 
forwards  and  up  and  down,  this  can  be  tested  with 
|(reat  accuncy.  All  this  I  did  by  daylight,  which 
IS  eaaier.    In  the  evening,  on  pointing  the  tdeacope 


a  name  as  yet,  and  its  diameter  cannot  be  ascer- 
tained by  reason  of  the  great  distance  of  its  primary 
from  the  earth,  being  some  2,688  millions  of  miles 
from  us,  and  2,780  millions  of  miles  from  the  sun. 
Diameter  of  Neptune  about  34,500  miles ;  time  of 
its  axial  rotation  about  lOh.  58m..  according  to 
M.  Gamille  Flammarion ;  length  of  Neptune*s  year 
164  of  our  years,  and  266  days ;  appearance  in  a 
telescope  of  moderate  power,  that  of  a  star  of 
between  the  7th  and  Sth  magnitudes  ;  orbital 
velocity  of  Neptune  3}  miles  per  second. 

AUTOLYCtrS. 


[76470.]  —  Enlarged  Ueasuring  Olasa.— I 
will  give  "  aiatton  "  the  details  he  requires  with 
pleasure.  The  whole  apparatus  diould  not  be  more 
than5in.  high,  the  condenser  tube  (from  which  the 
compound  runs)  being  hardy  6in.  The  fluid  is  a 
dirty- blue  colour,  very  shghtly  addulated  with 
sulphuric  add.  I  mention  this  to  show  it  is  slightly 
oily,  and  has  a  tendency  to  adhere  to  the  glass.  As 
to  the  value  of  the  spaces,  an  avoirdupois  ounce  of 
water  divided  into  10,  if  about  ^in.  apart  preferred. 

SUBSCBIBBB  SINCE  1866. 

[76476.]— Compound  Principle.— If  "  A.E.B." 
will  think  a  moment,  he  will  see  that  if  the  second 
cylinder  be  no  larger  than  the  ifirst  there  will  be  no 
place  for  the  exhaust  steam  of  the  first  to  expand 
mto,  so  that  the  pressure  on  both  ndes  of  the  piston 
of  the  first  cylinaer  will  be  very  nearly  equal,  and 
it  would  be  therefore  no  use  whatever.     Aicbsb. 

[76476.]— Compound  Principle.— The  reaaon 
why  the  second  expansion  cylinder  is  of  larger 
diameter  than  the  primary,  is,  that  the  steam  in  the 
former  acts  at  a  much  lower  pressure  than  in  the 
latter,  2|lb.^  being  lost  from  imperfect  vacuum. 
Hence  the  diameter  is  increased  to  compensate  for 
the  smaller  pressure. 

Wakefidd.  BKYirojn). 


[76483.1— Enamelling.— Enamelling  of  soim. 
lain,  ftcytobe  done  jiroperly.  and  to  staad  wiv 
and  tear,  ia  done  by  being  coated  with  the  reoajrito 
material,  and  then  baked  in  the  oven  of  a  pottc^. 

[76493.1— Artifloial  Plant  Barometerr-lW 
green,  oxide  of  cobalt  boiled  in  acetic  add,  wittt 
fittle  aalt  added.  Boae,  oxide  of  cobdt  boilsd  is 
acetic  add :  add  a  little  nitre.  Ydlow,  equal  qvaa- 
titiea  of  aulphate  of  copper  and  aalamTnomifl,  do- 
solved  in  a  fittle  water.  These  aolutiona  are  ttuotv* 
leaa  when  cold,  but  become  coloured  when  heated; 
aa  alao  doea  anything— euch  as  paper,  &c.— which  ii 
coated  with  them.  Axbzl 

[76499.]— Gold  Lacquer.- Dissolve  l^oi.  U 
shellac,  1  drachm  each  of  anotta  and  saffran,  sni 
^oz.  of  turmeric  in  |  pint  of  spirits  of  wine,  ftis 
lacquer :  2oz.  shdlac  (fine),  Joz.  aloes,  and  ^.  d 
gamboge,  dissolved  in  2  pints  of  spirits  of  wine. 

AaCBOL 

[76d00.J— Accumulators.— Perhaps  the  follow* 
ing  description  of  a  small  accumulator  I  saw  a  ihot 
while  ago  will  satisfy  <*  Amateur's  "  wants  i-Ont 
of  a  piece  of  i^in.  lead,  cut  21  pieces,  eaGh4is. 
square,  with  a  projecting  lug  for  connection  at  on 
end.  fin.  in  height  and  km.  wide.  Fkocms  30 
ruboer  bands  |in.  thick.  Flaoe  three  of  than  os 
each  of  ten  plates  perpendicularly,  one  in  tht 
centre  and  one  at  each  edge.  These  are  to  be  fiii 
positive  plates.  Place  aU  the  plates  togsthar, 
altematdy  negative  and  positive,  the  bands 
separating  them.  Let  the  connections  be  all  on  one 
side,  and  those  of  the  other  at  the  other  nde. 
Stretch  a  few  bands  around  the  plates  to  damp  thm 
together.  Cut  in  a  board  two  grooves  fin.  widi, 
|in.  deep.  Sin.  long,  2f  in.  apart,  placing  one  tin.  is 
advance  of  the  other.  Stand  the  plates  on  an  aid  n 
that  the  lugs  form  feet  standing  in  the  groovsk  Fbnr 
into  the  gioove  very  hot  lead  to  the  denith  of  ^^ 
They  are  now  ready  to  plaoe  in  the  add.  Tskss 
jar  oontaining  about  a  quart  of  water,  and  poor  is. 
very  slowly  stirring  at  the  same  time,  21b.  a 
sulphuric  add  (making  it  1*2  spedfio  gnnty^. 
Place  the  plates  in  a  suiUble  jar,  and  after  tbs  aod 
is  cool  pour  in  enough  to  cover  t^em.  Connect  the 
podtive  dde  of  the  plates  with  the  positive  wheel 
a  battery.  A  2-cell  bichromate  battery  will  sam 
very  well  for  Uie  charging  current.  Cbargiog 
pressure  diould  be  not  lessuian  3  vdts.  Goiaeet 
ceUs  in  series.  Occadonally  reverse  charnng-Gimicd 
electrodes.  ThOhab  W.  ksatlet. 

[76502.]  —  Connections  for  Oompoosd* 
Wound  Dynamo.— To  Mb.  Bottoms.— Herewith 


sketch.    Ahnost  indifferent  which  wire  is  laid  os 
first.    I  generally  put  the  series  layen  first. 

*  S.  Borrwrs. 

[76511.]— Water- Motor.-If  you  will  state  the 
pressure  of  water  supply,  I  may  be  ible  to  giT«  y« 
information ;  but  you  can  never  run  a  1H.P.  loam 
from  house-tap— m  factj  A  would  be  nearer  m 
mark,  unless  you  have  high  pressure. 

F.  AboVi 

[76512.— The  Sun  and  the  Barth.-Us«od 
sun  were  to  take  the  earth's  place  in  her  o^/Z 
present  sun  to  be  supposed  fixed,  it  wooM  » 
tantamount  to  doubling  the  present  pull  of  saa« 
earth.    If  n  represent  this    pull,  and  as  eiita' 

vdodty  in  orbit  f  -      /|.  where  R  is  thsndiM 

of  orbit,  the  new  velocity  V  -      /"ff^'M^^'^ 

jit  s  v*  B,  and  eliminating  B,  then 

V  -  y  2T*  «  v^2, 

and  the  year  would  be  shortened  to 

?^  =  258i  days. 
V2 

Liverpool,  Feb.  13. 


\f.  S. 


lormauon  oy  -  uguuDg  up    ana  vomwKj''-'  - —  ^ 
lenses  in  various  combinations  and  distanoes.  a 
will  find  this  to  be  a  far  eader  and  more  !«»» 
ilan  than  studying  pages  of  opticd  the<m«  «» 
diagrams,  which  his  query  almost  n«»«s!!ILr 
Brighton.  H.  HffiWF. 


Feb.  19,  1892. 
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[76514.]— To  Opticians  and  Lanternlata.— 
Tiro  lensea  of  differing  foci  wili  work  together.  The 
molt  of  oombining  the  lenaea  ia  to  shorten  focal 
leDgth;  bat  nnleaa  the  single  lenses  are  eaeh 
acuomatio,  sharpness  of  definition  will  not  be 
improyed  by  combining.  The  benefit  of  three  single 
lenses  is  that,  by  using  single  or  combining,  as 
below,  scTen  different  focal  lengths  can  be  obtained : 
lOin.  used  singly  works  at  33  diameters ;  Uin. 
used  singly  works  at  3*6  diameters;  13in.  used 
sinffly  works  at  4*3  diameters;  lOin.,  combined 
with  Uin.,  B  5'25in.  focus,  works  at  l'7o  diameter; 
lOin.,  combined  with  13in.,  «  5'75in.  focus,  works 
at  1*9  diameter;  Uin.,  combined  with  13in., 
■i  6in.  focus,  works  at  2*0  diameter ;  lOin.,  com- 
bined with  Uin.  and  13tn.,  s  3'7in.  focus,  works 
at  1*2  diameter.  But  this  last  combination  is  too 
short  for  good  results.  As  the  term  "  works  at  (so 
many)  diameters  ''  is  not  a  general  one,  but  a  pro- 
duct of  my  own  finn,  I  had  better  explain.  The 
tenn  means  that  for  a  desired  diameter  of  picture 
the  lens  wOl  haye  to  be  remoyed  from  the  screen  so 
many  diameters  of  the  desired  picture  —  for 
examnle,  the  lOin.  lens  works  at  3*3  diameters; 
therefore,  a  12ft.  picture  will  be  given  at  3*3  times 
12  from  the  screen^  or  nearly  40ft. ;  or,  if  the  U 
and  13  were  used  combined,  the  lantern  would  be 
two  diameters,  or  twice  times  l2ft.  «  24ft.  from  the 
screen.  Both  the  focal  lengths  and  working 
diameters  are  only  approzimaiuy  correct,  but  are 
sufficiently  near  for  oroinary  practice.  The  working 
distances  or  diameters  are  dklculatod,  supposing  the 
Sin.  standard  opening  slide  mat  is  used.  If  larger  or 
smaller  mats  are  used,  it  will  be  necessary  to  work 
nearer  or  at  a  greater  distance  reapeotiyely.  These 
lenses  are  nsuaUy  mounted  in  cells  deeper  thag  the 
oonyezity  of  the  lens,  and  can  be  used  in  combina- 
tion, with  the  edges  of  the  cells  touching ;  but  the 
lenses  themselyes  must  not  be  in  contact.  The 
conyez  sides  of  the  lenses  should  be  towards  the 
condenser,  whether  u^ed  singly  or  in  combination. 
The  aboye  lenses  should  be  used  with  a  stop,  and 
are  somewhat  inferior  to  tiie  special  double  combi- 
nation lenses  now  supplied  by  lantern-makers 
haying  the  most  practice.       D^yis  W.  Koaxbs. 

[76516.]— Teleaoope.~The  conyez  glass  (the 
one  with  the  thinner  edge)  should  be  outermost, 
towards  the  object.  No  one  can  safely  adyise  how 
to  get  out  the  jammed  glass  without  seeing  it ;  but 
you  might  warm  the  outside  of  the  cell,  which  may 
cause  it  to  expand  enough  for  the  glass  to  come 
loose.  H.  E.  H. 

[76516.]  —  Telescope.— Gently  heat  the  cell  of 
o.g.,  when,  as  brass  expands  about  twice  as  much 
as  glass,  the  o.g.  will  probably  come  loose.  The 
thm-edged,  or  *^  crown^'  glase.  should  go  to  the 
oatnde.  If  the  cell  really  gnps  the  e.g.,  that  would 
probably  account  for  bad  definition.  See  that  the 
cell  has  not  got  bent,  or  sprung  in  any  way.  TuUey 
was  a  good  maker,  and  he  would  send  the  instru- 
mmt  out  all  right.    It  may  haye  had  a  new  o.g. 

Whitehayen.  H.  Waxb, 

[76517.]— To  Kr.  Bottone— No ;  iron  bolts  will 
do  yery  well,  if  yarnished  first.  Put  on  about  3ilb. 
No.  18.  You  should  be  able  to  light  six  lamps  of 
16cp.,  50  yolts.    Ck)nnect  dynamo  in  shunt. 

S.  Bo^roiTB. 

[76520.1--Hunnlnge  Traniinltter.— I  haye 
made  a  Hunnings  transmitter  with  thin  copper 
plates  ;  it  answers  yery  well,  and  is  easy  to  sSder 
wire  to  copper.  Libbbatob. 

[76520.]— Hunnings  Tranamltter.— I  made 
(for  experiment)  a  Hunnings  transmitter  from  a 
tonied  wood  tooth-powder  box,  using  a  ferrotype 
dia^agm  (21in.  in  diameter)  in  front,  and,  for  a 
back-plate,  merely  coyering  the  bottom  of  the  box 
inside  with  tinfoil,  with  a  brass  screw  through  the 
centre  as  a  terminal.  The  space  between  (iin. 
deep)  was  filled  with  coarsely-powdered  coke,  free 
from  dust.  This  transmitted  speech  with  beautiful 
elevness  through  about  60ft.  of  line,  with  one  small 
I|«olanoh^,  no  coil,  and  a  small,  cheap  reoeiyer  at 
the  other  end.  But,  as  yon  doubtless  know,  the 
patent  has  not  yet  expired.  Mu  Nu. 

[76522.]— Shooting  Stars.  —  As  "  Curious  " 
does  not  say  on  which  **la8t  night"  be  saw  his 
meteor,  it  isunpossible  to  identify  it.  These  soli- 
tary, somewhat  conspicuous,  meteors  appear  to 
hjye  been  pretty  frequent  during  the  last  week, 
ine  wnter  has  obseryed  seyeral  difficult  to  be 
•■igned  to  any  recognised  "  radiant"  Satumrisee 
JQit  now  a  little  before  8  p.m.,  is  in  the  constella- 
te of  Virgo,  and  can  be  seen,  weather  permitting, 
aboye  the  east-south-east  horizon  at  about  10  p^. 

[76523.]  — Dynamo.— Water  is  decomposed, 
oxygen  separatee  atthepodtiye  leaden  plate,  and 
bydrogen  at  the  neeatiye.  The  positiye  plate 
wcomee  oxidised,  and  receiyes  its  brown  deposit, 
wajch  is  lead  dioxide.  The  negatiye  receiyes 
metallic  lead.  F.  AflKzw. 

[76523.]  — Dynamo.  — When  the  current  of 
^u^neaty  from  the  dynamo  passes  through  the 
•gj^ted  water,  it  splits  it  up  into  its  two  oon- 
iQtuent  gases,  oxygen  and  hydrogen.  The  former 
Muig  electro-negatiye,  flies  to  the  positiye  pole,  and 


finding  lead  there,  combines  with  it,  forming  pure 
oxide  of  lead.  .As  hydrogen  does  not  combine  with 
the  lead,  the  other  pole  remains  unaltered  in  colour, 
and,  after  a  while,  bubbles  of  hydrogen  will  be 
seen  escaping  from  its  surface.        S.  Bottone. 

[76d25.]~Oil-Qas.— A  complete  oil-gas  plant 
would  be  yery  expensiye,  considering  the  little 
amount  of  light  required.  Helios  gas-making 
machine  will  answer  your  purpose.  It  consumes 
yery  little  benzoline,  producing  good  gas.  With 
this  apparatus,  on  account  of  the  low  pressure  ob- 
tained, Argand  burners  only  can  be  used.  You 
should  be  yery  careful  in  charging  the  saturating 
yessels  with  benzoline,  as  this  is  yery  easily  ignited, 
and  explosiye  when  mixed  with  air. 

P.  Infants. 

[76526.]— Bronze  Oastlng.— I  haye  not  suffi- 
cient experience  to  reply  to  the  whole  of  the  queries 
of  **  J.  J.  H."  The  best  proportions  of  plaster  and 
Bath-brick  are  about  equal  bulk,  or,  if  anything, 
a  rather  smaller  proportion  of  plaster.  When  this 
is  red-hot,  the  surface  rubs  yery  easily,  and  great 
care  is  required  in  pouring  the  jnetal  to  preyent 
washing.  Thos.  Flstchbb. 

[76528.]— Electrical.— If  the  carbons  are  soaked 
in  many  waters,  and  then  dried  in  an  oyen,  they 
will  serve  as  well  as  new  ones.  If  they  are  lead- 
capped,  the  lead  had  better  be  melted  off,  as  it  is 
nearly  sure  to  be  corroded.  If  you  connect  your 
eight  magnets  in  series,  10  pint  chromic-acid  cells, 
alio  connected  in  series,  would  do  what  you  require. 

S.  BOTTONB. 

[76530.]  —  Voltmeter.— Use.  one  -  fifth  the 
amount  of  wire  for  the  10  yolts,  and  half  the 
amount  of  wire  for  the  20  yolts.  The  grading  is 
best  done  by  Daniell  cells.  The  sucking  solenoid 
should  be  curyed  to  the  same  degree  as  the  swinging 
scythe  piece.  S.  Botionb. 

[76531.]— Magnetising  Steel  Plates.— Tour 
steel  is  not  hard  enough.  Get  some  of  the  best 
shear  steel  from  Sheffield,  temper  it  dead  hard, 
red-hot  and  cold  water.  You  will  find  your 
magnets  will  hold  the  magnetism  all  right  then. 

S.  B01'X*0NJB. 

[76531.]— Magnetising  Steel  Plates.— Haye 
you  hardened  your  steel  plates  ?  This  is  a  necessity 
to  insure  permanent  magnetisation.  There  is  a 
special  magnet  steel,  but  the  ordinary  should 
answer  your  purpose.  By  placing  your  magnets  all 
N.  poles  downwards  they,  by  induction,  tend  to 
weaken  each  other.  Plao(B  them  in  series,  yiz., 
N.S.N.S.  downwards,  they  will  strengthen  each 
other.  J.  W.  Febbibb. 

[76531.]— Magnetising.— The  steel  must  be  of 
the  best  quality,  and  tempered  glass  hard,  or  it  will 
neyer  retain  maknetism.  Gonralt  any  textbook  on 
magnetism^  and  you  will  find  yarious  ways  of 
magnetisation  for  steel.  The  best  plan,  if  you  haye 
a  powerful  electro-magnet,  is  to  use  it  in  the  maimer 
ol^  a  horse-shoe  permanent  magnet ;  or.  better  still, 
fix  it  (the  electro),  and  moye  the  steel  plates  oyer 
its  poles  in  the  ordinary  manner.  Much  information 
in  back  numbers.  .  F.  Abzew. 

[76533.]— Microplione.— I  do  not  think  the 
aboye  would  be  suited  to  your  purpose.  A  simple, 
but  well-made  pair  of  Bell  telephones  should 
answer.  Perhaps  an  ordinary  stethoscope  would 
do  as  well  or  eyen  better,  if  the  sounds  in  the  box 
were  not  altogether  too  fsint.  S.  Bottonb. 

[76536.]  —  Oleaninff  Leolanche  Zinos.— I 
regret  that  I  know  of  nothing  better  than  soaking 
in  cold  water.  But  the  cells  should  be  filled  first, 
if  possible,  and  a  little  liouor  ammonise  added  to  the 
water,  then  turned  npsiae  down  in  the  water.  A 
fortnight  or  three  weeks  is  sometimes  required  to 
loosen  the  crystals  and  the  zincs.  The  addition  of 
muriatic  or  any  other  acid  will  dissolye  the  zincs. 

S.  Bottonb. 

[76539.]— Faulty  O.a.— I  had  a  glass  somewhat 
similar  to  this  offered  me  some  tune  since,  and  ficom 
the  flint  glass  being  chipped  and  its  ridiculous  per- 
formance, concluded  that  the  cromi  glass  had  been 
broken  and  replaced  ^  another,  without  regard  to 
cuzre  or  refraction.  I  haye  since  learned  t^at  at  a 
sale  of  sdentifio  apparatus  held  some  time  since  a 
great  number  of  the  results  of  tiie  earlier  experi- 
ments in  achromatic  object-glass  making  were  dis- 
posed of  at  good  prices— Atm?  ilUe  lachrynut. 
Separating  the  glasses  may  improye  definition,  or 
make  matters  worse,  acoordin^^  as  the  fault  lies 
with  the  glasses ;  so  also  stoppug  out  the  centre 
portion  or  round  the  edges  is  worth  a  trial.  An 
amateur  cannot  attempt  anything  beyond  this. 

xL*  £.  H. 

[76540.]  —  Dynamo.— Very  small  armature  to 
get  50  yolts  from.  Howeyer,  wind  it  with  Jib. 
No.  24  silk,  and  the  field-magnets  with  3^1b.  of  the 
same  wire.  Connect  up  in  shunt  with  brushes. 
Speed,  2,500  reys.  per  minute;  current,  1  to  1} 
ampere.  S.  Bottonb. 

[76541.]— Velocities  of  Falling  Bodies.— In 
yacuo  all  substances  of  all  size  and  shapes  fall  at  the 
same  speed— yiz.,  9*8  metres  in  the  first  second.  In 
air  a  retardation  takes  place  owing  to  the  resist- 


ance offered,  which  for  equal  weights  would  increase 
in  an  inyerse  ratio  te  their  spednc  erayitiea.  Have 
you  not  seen  the  fpiinea  andfeatner  experiment, 
where  those  two  objects  are  placed  in  along  tube 
from  which  the  air  is  exhausted,  when  on  suddenly 
inverting  tube,  the  two  reach  the  other  end  simul- 
taneously. A.  £.  B. 

[76544.] — Oraoked  Bell. — I  would  suggest  turn- 
ing the  bell  upside  down  and  filling  with  paraffllA 
oil,  and  watching  where  the  oil  oozes.     A.  £L  B. 

[76544.]— Cracked  Bell.— I  do  not  know  the 
shafM  of  '*  Amateur^s  "  bell,  or  the  nature  of  the 
fall  it  got :  but  let  him  try  it  with  a  pair  of  calipers 
and  examine  the  thin  parts  carefully,  as  it  is  there 
where  it  ii  likeliest  to  have  given  way ;  or  try  it 
with  water,  either  by  filling  or  dipping  it,  the  water 
would  immediately  show  on  the  dry  aide.  The  water 
would  get  a  better  chance  of  showing  if  he  struck 
his  bell  with  a  hammer  or  mallet. 

Pattbbn-icakbb. 

[76545.]— Lens  •  Orindlngr.— In  reply  to  C. 
Canwell's  qnery,  I  may  tell  him  the  process  of 
plate-glass  Ipoluhing  is  carried  on  by  numerous 
cloth  or  felt  rubben  attached  to  a  heavy  frame 
which  rests  upon  the  sheet  of  glass,  and  is  rapidly 
mbved  baok|rarda  and  forwairds,  a  slow  motion 
sideways  bein^  given  to  the  glass  sheet.  Rouge  is 
used  for  polishing,  and  I  should  think  the  process 
would  be  completed  in  three  to  six  hours.  Over  a 
small  surface  like  a  3in.  lens,  I  would  advise  him  to 
use  a  lead  tool  ^in.  thick,  covered  with  pitch,  and 
use  best  quality  rouge ;  it  produces  a  more  brilliant 
polish  than  puttv- powder.  I  do  not  like  putty- 
powder  myself ;  but  he  can  use  a  mixture  of  tne 
two,  wasmn^  each  separately  before  mixing.  To 
encourage  his  patience,  I  may  tell  him  we  often 
poUsh  a  speculum  for  20  to  25  hours  before  oonr- 
mencing  the  figuring ;  but  then  we  use  a  very  much 
lighter  polisher  than  is  used  in  an  ordinary  com- 
mercial process. 

Bamsgate.  J.  LxNSoorr. 

[76547.]— Oraass.— As  the  art  of  lithography  de- 
pends upon  grease  not  sticking  to  a  damp  stone 
surface,  there  must  be  at  least  one  thing  to  which 
grease  will  not  stick.  A.  £.  B. 

[76547.1— Oreaso.-If  "  A  Novice  "  would  say 
plainly  what  he  wants  to  accomplish,  he  would  b« 
more  likely  to  get  a  satisfsetory  answer.  Grease 
will  not  stick  to  any  wet  surface  or  to  any  porous 
material,  sudi  as  brick  or  fireclay,  which  has  been 
soaked  in  water.  099. 

[76548.]— Blectrophoms.— ToMb.  Bottonb.— 
The  thiclmess  is  not  material ;  anything  between 
^^jin.  and  ^^-in.  will  do.  S.  Bottonb. 

[76548.]— Bleotrophoma.-''  Mu  Nu  "  says,  in 

his  query,  that  he  fonnd  something  he  wanted  in 
No.  1081,  and  parenthetically  adds  *^no  thanks  to  the 
index,  though."  If  he  will  look  again,  he  will  find 
entered  in  index  to  the  « lUustraUonS)*'  Vol.  XLII.. 
two  rmerences,  *'  Electronhorus,  Yolta's,  202,'*  ana 
'*  Volta's  electrophorus,  292."  What  more  does  he 
want — except  some  one  to  find  the  reference  for 
him?  His  other  complaint  seems  justified;  but 
that  fbult  is  due  mainly  to  the  absurd  use  of 
fractions  instead  of  spellmg  out  the  words  in  f uU, 
so  that  there  cannot  well  be  a  mifttake. 

A  pBJLcmoAL  Pbinteb. 

[76550.]— Fuller  Battery.— To  Mb.  Bottons. 
— Uan't  say,  unless  I  know  how  much  current  the 
motor  takes  to  work  it.  However,  if  your  motor 
takes  one  ampdre,  the  battery  should  run  it  for 
12  hours  right  off.    It  must  then  be  recharged. 

S.  Bottonb. 

[76551.]— Screw  -  Fropnlalon.  —  The  loss  of 
power  ensues  by  reason  of  the  churning  of  the 
water,  especially  (which  may  often  be  seen  when 
yessels  are  going  out  light)  when  the  propeller  is 
only  half  immersed  in  the  water ;  but  even  when 
totally  unmersed  there  is  a  loss,  owing  to  the  water 
*'  givug."  How  soon  one  tires  bv  walking  along 
a  sandy  beach,  owing  to  exactly  the  same  reason. 
B&tio  of  loss  it  is  impossible  to  give ;  probably  in  no 
two  ordinary  cases  would  it  be  the  same,  the  pitch 
and  make  of  the  propeller,  depth  immersed,  &c., 
being  variable  factors.  A.  £.  B. 

[76556.]— Small  Motor.— It  would  take  too  much 
space  to  give  a  description  of  a  small  motor.  I 
snould  adrise  Mr.  La  Touche  to  read  the  instruc- 
tions reg^ding  the  construction  of  an  electric  one 
(just  the  thing  for  him)  given  at  page  390  Electrical 
imeWf  1888.  P.  Infantb. 


[76557.]— Bunions.— Purchase  a  pennyworth  of 


great  relief. 


[76559.]— Bleotrio  Llg'liting.— To  Mb.  Bot^ 
TONS.— Arc  lamps  (provided  the^  are  of  correct 
voltage)  can  be  run  m  parallel  with  incandescent 
lamps,  and  take  tht  {uace  of  a  group  of  these 
talding  a  similar  amount  of  current.  Beaumont 
makes  a  special  smallcurrent  arc  lamp  (50v.  la.) 
which  can  be  used  precisely  like  an  ordinary  oOt. 
incandescent  lamp.  S.  Bottonb. 
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[76M0.]— Fxreolay.— U  yoa  want  a  mixhxxe 
wnioh  oan  be  made  red-hot,  as  aoon  as  the  fireclay 
has  been  put  in  place,  then  take  water-^laai  or 
eiUcate  of  eoda — i.e.,  quartz  or  flint  stones  dxssoWed 
hy  heat  with  carbonate  of  soda.  I  haTe  naed  it 
many  years.  Z.  Y.  X. 

[76560.]  —  Fireclay.  —  PxobaWy  "  A  Noyice  " 
means  sihcate  of  soda.  At  the  sngsestion  of  Mr. 
A.  P.  Bower  I  introdnced  tins  mutore  for  the 
repair  of  fomaoe  casings  and  day  retorts,  and  it 
has  been  introduced  as  a  new  thing  by  seyeral 
people  under  yarious  fancy  names.  For  use  in  red- 
ttot  retorts,  the  dry  stUoate  of  soda  should  be 
ground  in  a  mill  with  the  fireclay.  Where  it  can 
be  used  cold,  it  is  easier  to  use  a  mixture  of  the 
iOMnnakers'  solution  of  silicate  with  the  fireday, 
and  apply  it  as  a  mortar.  Thos.  Tjxcoskr, 

[76561.]— Battery.— The  battery  yon  mention  is 
known  as  the  Bannet  iron  cell,  the  negatiye  element 
being  a  meat -tin,  and  scrap  zinc  the  positiye.  A 
solution  of  caustic  potash,  or  carbonate  of  soda  is 
used  to  chaz]^  it.  It  is  utteriy  useless  for  lighting, 
•nd  much  mferior  to  the  Ledanch^  for  bells. 
E.IC.F.  about  that  of  the  Daniell,  internal  resistance 
higher.  F.  Askew. 

[76562.]— Onrrent  for  Lamp.— To  Mb. 
BonoHE.— (See  also  reply  76542). —Since  eyery 
candle-power  in  an  incandescent  lamp  requires 


2*18  amperes  to  fiow  through  it  to  cause  it  to  giye  its 
full  amount  of  light.  S.  BoTTonx. 

[76563.]— Bboniaingr  Deal  Sticka.— Use  one  or 
two  coats  of  ** Argonaut"  or  **  Jackson's"  Ebony 
Yaznish  Stain.  If  laid  on  quickly  and  eyenly, 
"G.  G."  will  be  quite  satided  with  the  result. 
The  stain  is  easily  made  with  shellac,  methylated 
spirit,  and  dry  colour  (black)  finely  ground. 

Bi^hton.  H.  Hiurov, 

[76666.]— Arc  Lamp.— Three  ohms  will  be  re- 
quired for  the  series  resistance;  it  should  be 
adjustable.  Cannot  say  what  the  shunt  is  without 
knowing  size  of  wire.  I  should  think  about  50  ohms. 
You  wifi  not  g^in  anything  by  cutting  a  lamp  out 
and  putting  reststanoe  in.  Ainnett, 

[76566.]— Teleaoopes.— It  is  hardly  correct  to 
SMak  of  a  single  focal  length  as  applied  to  the  case 
ox  two  mirrors.  No  single  mirror  could  act  in  the 
same  wa^  as  the  two  opposite  ones ;  with  lenses  it 
is  otherwise.  A.  Gadd. 
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Hand-Lerer  Tricyde,  p.  419. 
London  College  of  Preceptors,  p.  450. 


Ths  Cremation  Society,  which  has  just  israed  its 
annual  report,  announces  that  the  number  of  crema- 
tions at  Woking  last  year  was  99,  as  against  54  in 
the  preyious  year.  At  present,  Woking  is  the  only 
place  in  England  that  has  a  crematorium ;  but 
another  ii  being  erected  at  Manchester,  and  Liyer- 
pool  will  haye  one  shortly,  while  steps  are  being 
taken  to  obtain  powers  for  the  erection  of  another  at 
the  City  of  Lonaon  Cemetery  at  Ilfurd.  At  preeent 
the  cost  of  cremation  appears  to  be  about  £5,  the 
cremation  fees  for  the  99  baying  produced  £497. 

**  A  Faxuiab  Njjcb*'  is  the  yery  suitable  tiUe 
onder  which  the  grsat  piU-king,  Mr.  Beeoham,  of 
St.  H(den*s,  has  inducea  a  memoer  of  parliament  to 
contribute  an  mtertainiug  and  instructiye  sketch  of 
his  colossal  business  and  remarkable  career.  Illus- 
trations of  the  great  FOl  Palace  at  St.  Helen's 
adorn  the  little  brochure,  and  the  lesson  ib  that 
fortune  and  fame  await  all  who,  like  Mr.  Beecham, 
haye  the  skill  to  proyide  the  public  with  the  best  of 
what  it  wants,  and  the  pluck  to  spend  oyer  a 
hundred  and  taa.  thousand  a  year  in  msJdng  the  f  %ct 
—•--'-  and  widely  known. 


I<antema  and  Aooeaaoriea.— Messrs.  Noakes 
and  Sons,  of  Greenwich,  haye  issued  a  yery  useful 
catalogue  of  magic  lanterns  and  lantern  acces- 
sories, which  contains  a  great  deal  of  information 
that  will  be  of  assistance  to  many.  For  instance, 
there  is  an  essay,  entiUed  <•  Praetical  Hints  for 
Practical  Lantemists  by  Practical  Men,"  written  by 
Mr.  C.  W.  Lock  and  Mr.  D.  W.  Noakes,  which  u 
fcaUy  the  eesenoe  of  praoUcal  work  with  the 
limteni.  Those  who  use  the  lantern  wiU  find 
Messrs.  Noakes  and  Son's  catalogue  a  yery  useful 
handbook. 


QUERIES. 


176668.]— Coll.— WiU  any  reader  point  out  thaprob- 
aole  caciM  of  clapper  sticking  to  iron  core,  and  will  not 
■park  at  the  platinnm  aerew  whoi  condenser  is  laid  anf  I 
bkye  been  working  ooil  with  four  pint  carbon  oella ;  bat 
the  iron  core  did  not  aeem  to  have  much  attraction  for  the 
iron  dapper,  ao  I  thought  by  adding  a  condenaer  it  would 
equalise  matteis  and  improye  the  strength.  Condenser  is 
made  ap  of  7S  aheeta,  5t  by  8| ;  also  X  have  added  two 
more  pmt  biohromate  oella,  and  now  the  eoil  won't  work 
with  oondenaer  on,  only  draws  eUpper  to  eore,  and  thaw 
■tieka.  How  am^I  to  balaaee  this  power  t— it  appears  six 
biohromate  cells  won't  do  it  t  The  coil  is  made  up  as 
follows— with  6in.  brass  tube  {  outside  diameter,  filled 
with  soft  iron  wire,  primary  wound  with  four  layers  of 
No.  90  aOk-eoyered,  seoondarr  about  14os.  of  No.  86  silk- 
ooyexed  laid  on,  the  whole  wdl  insulated.  The  coil  works 
with  any  number  of  cells,  from  one  to  six ;  bat  not  when 
condenser  is  laid  on.— WaiTsr. 

[76669.1- Organ  Query. -Would  **  Oxmn  Builder  " 
or  others  Jdndly  inform  me  how  to  lighten  the  touch  of  a 
two-maniial  organ  I  have  nearly  completed  t  The  pallets 
are  large,  and  the  springs  are  required  fairly  strong; 
baekfans  are  pinned  centrally,  and  pallets  gape  |m. 
Each  manual  is  tolerable  in  Itself  ;  bat  when  ooapler  is 
drawn  together  with  *'ootaye  on  aweil"  the  touch  on 
great  is  unbearably  heavy,  fr'ome  recommend  a  relief 
pallet.  What  is  the  oonstruction  of  this  1  fihoold  swell 
seys  dip  flin.  same  as  great !  What  is  the  usnal  weight 
of  touch  on  a  two-manual  organ  when  coupled  up  t  -A 

MiDLAKD  ASUTEUB. 

[76670.] -Flow  of  Water  in  Fipsa.— WiU  some 
reader  supply  me  with  a  likable  rule  or  formula  for  cal- 
culating the  number  of  gallons  of  water  whieh  will  flow 
through  yarious  siaea  of  pipea— e.|r.,  how  many  galloasof 
water  will  flow  through  a  pipe  ijm.  diam.  per  minute, 
with  a  vertical  head  of  ItfO  yaroal  Perhaps  some  of 
**  ours,"  who  have  tested  the  above,  will  nve  us  a  rule 
simpler  than  those  in  **  Molesworth's  Pocket-Book.>'— 
WiOAir. 

[76671.]— To  Mr.  Bottona.— I  have  a  smaQ  drum 
armature.  Sin.  long  Ifln.  diameter,  built  of  *Oiu  soft  iron 
wire,  and  wound  with  one  layer  of  I'Smm.  oopper  wire 
in  SIX  sections,  and  five  turns  in  each  section.  Will  you 
kindly  tell  me  what  si2e  fleld-magnet,  and  what  aise  and 
weight  wire  I  require  to  drive  it  as  a  motor,  and  must  I 
tunnel  the  motors  t  And  will  you  say4f  the  onedesoribed 
in  your  book,  **  The  Dynamo,"  on  page  81,  will  answer  aa 
a  motor !  If  so,  what  battery  power  I  require,  and  what 
wire  I  should  put  on  if  I  make  it  of  wrought  iron  I— 
F.  A. 

[76672.]— Indnotion  Coll.— To  Ha.  Allbop.— Please 
give  me  the  dimowions  of  an  induction  ooil  for  micro- 
plume.  No  use  referring  to  bAok  numben,  as  I  am  a  fresh 
subscriber.  Ought  the  wire  on  the  msgnete  to  be  the 
same  sise  as  the  wire  of  the  secondary  ooil  I  Mine  are 
wound  with  No.  36  a.0.  oopper  wire.— Axasa. 

[76673.]  — Inoandeacent  L  amp.— To  Ha.  Bottoms. 
— What  is  the  moat  eoonomical  solution  to  use  in  a 
granule  carbon  cell  t  Also,  what  number  of  c.p.  will  the 
toUowiog  battery  light,  and  how  long  will  it  maintain  it  if 
used  intermittently!  Outer  cell  6in.  by  Sin.  high, 
poroos  pot  Sin  by  9in.  high;  battery  of  six  oelJs.— 
BaaxA. 

[76674.]— To  KCr.  Bottone.— I  have  made  a  dynamo 
of  design  shown  in  your  book,  p.  92.  Gog  ring  armatare 
4iin.  by  4in.,  wound  31b.  No.  18;  F.M.  loore.  wrought^ 
iron,  6in.  by  Sin.  (round),  wound  with  ISlb.  No.  18  wire, 
but  can  only  get  curroit  enough  to  make  red  an  eight- 
caadle  lamp  of  40  volta,  and  the  armatore  grta  fixed. 
Have  Iresistanoe  enough  on  F.M  core  I  What  do  you 
recommend !  What  current  ahould  it  give  in  volta  and 
amp.,  and  at  what  speed  and  power  required.— F:xio. 

[76675.]— Wlxnehuret'e  Maohlne*— I  am  exceed- 
ingly obliged  to  **  J.  W.'*  for  his  Xmd  answers  to  my 
questions  as  to  number  of  jars,  &c,  to  a  Wimahurst 
machine  I  am  making;  but,  from  my  own  dulnessi 
expect,  I  do  not  exactly  understand  the  advice  he  gives 
for  flx^  the  glaas  discs  securelv  to  the  bosses.  I  cannot 
»ee  how,  if  I  cement  a  vulcanised  fltne  washer  on  the  fflass 
discs,  I  can  *'  screw  it  (the  disc)  on  to  the  boaa."  liay  I 
ask  the  favour  of  an  explanation,?  My  discs  are  iOdn.  in 
diameter,  in  the  centre  of  each  I  have  had  a  hole 
l^in.  diameter  cut.  The  bosses  are  ftin.  long,  and  4in. 
in  diameter  at  inner  end,  and  have  a  projection  of 
s-16in.  in  the  centre,  which  will  go  through  the  bole 
in  the  disc,  and  project  beyond  its  inner  surface 
full  1-16.  These  two  projeotiooa  (one  In  eeeh  diao), 
will  keep  the  diacs  a  little  more  than  i  apart.  As  the 
bosses  are  made  of  a  piece  of  close-grained  Bpaaish 
mahogany,  this  will  be  better,  I  think,  turn  the  vulcanised 
washen  that  some  recommend.  I  have  been  fortunate  in 
securing  a  nicely  poUabed  steel  bolt  full  fin.  thick, 
perfectly  straight,  and  a  brass  tobe  that  flts  itmost 
aoeurately.  As  Ihe  steel  bolt  will  pcus  through  hith  discs 
and  rest  at  its  extremities  on  both  uprights^  this  must  be 
safer,  I  think,  than  merely  sticking  the  discs  on  to  the 
ends  of  the  bosses,  as  it  seems  to  me  that  Uie  weight  of 
the  discs  would  cause  the  qiindles  to  sway,  vrtienonly 
supported  at  one  end.  From  the  badness  of  my  writing, 
the  compoaitor  left  out  one  word  in  my  list  of  inquiries, 
and  turned  two  words,  "and  how,*'  into  one— via., 
"ahow."  What  I  want  to  know,  if  in  using  my  old 
factional  electrical  apparetus,  do  I  use  both  positive  and 
negative  electriolty,  or,  as  la  the  Old  method,  only  one  I 
Thus,  I  have  a  diamond  par  neariy  Sft.  high  and  llin.  in 
diameter— how  sbould  I  join  that  up  to  machine  T  Would 
it  discharge  itself  spontaneously  or  by  a  Lane's  discharger  T 
— W.H. 

[76676.]  — Deflsotive  Clroqlating-  BoUer.— Ihave 
two  or  three  arched  boilen  used  for  domestic  purposes 
which,  owing  to  leakage  in  arches  of  each,  have  been  eut 
out.  I  have  examined  boilen,  and  find  them  sound 
except  in  the  sheet  at  front  of  arch.    I  tried  to  rust  some 


together,  but  not  suooessf  uL    Can  any  of 
remedy  T— Plumb  ta. 


Oun  "  give  a 


[76677.]- Froblem.— From  a  point  within  an  equa* 
lateral  triangle  three  linea  are  drawn  to  each  angle, 
which  measure  respectively  SO,  i9,  and  00.  Determine  the 
side  of  the  triangle.— Ostasio. 


[7667ai-Bmrometer  Tables.-" The  Aseraid  & 
rometer,"  by  a  Fellow  of  the  B.]CJBoe.  (poblMhed^ 
Hoolston.  1879),  gives,  on  pp.  18, 19 :  "  Prof.  AiRj'isn 
table,  which  shows  the  oocresponding  numben  of  •Jm- 
tion  in  Snglish  feet,  and  of  readings  of  aneroid  or  eoB» 
ted  barometer  in  Engliah  inohes."  Prof.  Aixey  4ntitb 
aero  of  his  altitude  seals  at  Slin.,  whieh  appeals  tpMtt 

Jield  an  error  of  some  9?0f t.  in  every  rcadiuBg !  Adeiai 
Itsroy  quotes  height  at  aea-level  aa  2T'94.or760BflL  b 
common  sense,  therefore,  nsro  must  saruy  be  pboed  ii 
that  figure !— or,  at  least,  some  authority  ibotaU  pre  « 
reliable  data  upon  whieh  all  tables  andscsleiiasfbi 
oonstructed.  Yudtinff  last  autumn  at  the  riDa  ef  tbe  kk 
Prince  Napoleon  on  the  lAke  of  Geneva,  I  found  thit  1 
massive  marble  barometer  at  the  post  in  the  gtottb 
recorded  the  level  of  the  lake  aa  780nm.  (ar75),  nae 
confirmed  by  the  authorittea  at  Geneva,  and  by  Dt 
Harcet,  who  rerides  dose  by  at  Haligny.  As  the  ake  it 
1.280ft.  above  sea-level  (BaedeSer)I  pot  the  eltitiidciiile 
of  my  (James  Hioks,  of  Hatton-garaen]  pocket  bsnnilfr 
to  correspond  with  7a0mm.  (88*76),  and  I  find  soo  itW 
(80*18)  instead  of  760  (»  9S),  showing  that  evbii»> 
level  and  the  Admiral  ao  not  agree.  If  Fnf .  Ainfi 
table  were  conaulted,  lero  at  81^,  the  resdiaff  it  tti 
730mm.  (S8  76)  level  would  give  9,069ft  intfad  d 
1,290!  Will  some  of  ^'Oun**^  say  who  has  poblkM 
oorreet  tables  to  supersede  Prof.  Airey'S  f   And  obiiR>- 


MOSTXASTBE. 


[76679.]  —Boiler.— I  am  thinking  of  Pitting  in  a  sbiS 
vertical  steam  boiler  for  boiling  water.  Which  sottiodd 
be  the  best  for  getting  up  steam  quickly  ?  One  wltbtso 
or  three  eroaa-tubea,  or  one  with  mall  TettiasltRte; 
also  the  non-liability  to  get  outof  rq^sir,aBdloTeas* 
aumption  of  coaL— IxQtrxi 


[76680.1  —  Meebanical  Telephone.- wm  tagr 
reader  kindly  give  worUag  drawingn,  aad  partieelM  tat 
making  and  fittiag^p  the  above !  The  diatasee  betwND 
the  instruments  would  be  about  60  yards. -J.  F.  0. 

[76B61.1— Oonioal  Bouiidaboat.-Gsa  a&^olyosr 
readers  inform  me  how  to  make  a  ooniosl  ntxndinot 
such  aa  used  by  photographera  to  exhibit  their  ipeeiasi 
photogmphs  in  window  t  also  what  is  oisd  to  oikc  ft 
revolve  I— B.  8.  B. 

[76682.1-StAr  Mape.-Would  •«  F.B  AA"  or  Hr. 
Sadler  kindly  inform  me  if  there  is  a  better  itv  bHii 
than  Froetor*s  large  edition t  I  suppose  Agelindcris 
out  of  print,  and  very  expensive  when  proeonUa  I 
want  one  showing  the  position  of  stars  down  to  that  8* 
9  msg.— H.  A. 

[76663.]— Watoh  Cylinder.— Being  sa  snikn,  1 
would  be  obliged  for  directions  on  the  proper  aasie  of 
putting  in  a  new  cylinder  in  a  Geneva  wstdt  Has  s 
the  brass  pieoe  surrounding  it  to  be  treated,  sad  hMitto 
be  removed  off  the  orhnder !— Txao. 

[76e84.1-To  Mr.  FUtoher.-Wonld  Mr.JWdj 
kindly  give  reference  to  any  published  aceooBt  01  as 
egqierimenta  on  the  oxychlorides  t— Iota  D48B. 

r76&66.]—]LiUi.— Please  oblige  by  givins  am  Uw  oS 
of  building  a  12-chamber  Hofman  kiln,  earn  cbioba  to 
hold  10,000  bricks.  Also  the  quantity  of  bricks,  liM,iB« 
sand  it  will  Uke,  and  the  height  of  ehinne^ .-fisici. 

J76666.]-Hlgh  nnd  I^w-PrMenre  Xagfae- 
would  someone  acquainted  with  the  same  giie  b^"* 
of  cylinders  and  stroke,  andsketoh  of  one  that  frooMgnt 
}H.P.  T  I  am  wanting  something  light  aad  oonpMl. IH 
hinU  that  would  be  beneficial -work  with  70lb  picaA 
A  Rbadeb. 

[765S7.]-PUter  Oleaninff.  -I  bave  a  iUlff.<rf  tjf 
London  and  General  Water  Purifying  Compur.pnnH' 
Can  anyone  tell  me  how  to  eleaase  or  re-fllT it  at  tantv- 

<f .  F.  A.  , 

[76688.i-07llnder  Temp6mtnre.-D«w^^- 
pentore  at  which  a  gas-engine  eyiinder  is  workea  »  a 
any  way  affect  its  efficiency  t  I  have  three  enginti  m 
Otto's  and  one  Cycle;,  and  I  can  regnlate  tlwailL- 

AXBBB. 

[76589.]  —  Heat  OalonlaUon.-Wfll  "W.  J, 
Liverpool,"  or  someone  else,  kindly  show  hoyttgn» 
r  is  arrived  at,  as  given  by  reply  m  No.  1386  »  "^JJ 
query,  asking  the  rise  in  tempenture  in  Oeatign^  n9 
in  eompreesing  adiabatioaUy  l,000o.ft.  of  air  at  Untt. 
taking  this  time  the  odd  number  2,t7«B.fLto  WcJi^ 
And  what  would  be  the  difference  in  heat  e^'w]'*^^ 
posing  the  same  quantity  of  oxygen  was  oomfniiea  a 
Uie  aame  volume  1— THsaxoa. 

[76600.]  -  HydranUo  Formnln  Wimtod^ 
Thanks  to  '*  Glatton  *'  for  his  reply  to  76476.  TttoMKi 
formn'a,  C  JR^  x  «-64.  ia  for  enbe  feet  5«»^JJ 
8eQond,H  being  the  height  in  feet.  IreaoirsteMteff 
the  height  given  in  inches,  and  the  flow  is  i«n  f> 
minute.— fioTxaaaD. 

[7669l.]-Dnim  ATmatnr«.-HaviiyBft};;j^ 
drum  armature,  1  would  like  to  know  the  •»«■•  ^ 
gauge  of  wire  to  put  on  the  F.M. 'a!  The diaenooBi » 
as  foUowa  :-8pindle  6-16  diam.,  on  which  »^^»««fSr 
der,  I  diam ,  ia  fixed,  and  on  this  inm  washen,  If  ^Tl 
8in.  long;  A.  wound  with  25  yards  Ko.  »  ••^."J 
sections,  there  being  about  6  yards  dead  ^^i^: 

using  the  F.M.  eastings  of  one  of  your  iPep- "JJJJr 
Could  I  mount  the  whole  machine  on  a  brasi  dm^pt^ 
Please  give  output  and  RMsed,  and  whatlwul**'" 
when  buying  the  lamp.— Axatbus.  ^ 

[76W2.1-Deftfaee«.-The  read«a  of  tJjJ^SL 
who  may  ee  auifering  as  I  am  are  under  8'«*\^?'^rMa 
to  Mr.  Engert  JTor^  commnnieation  Po^^^i^^C 
issue  of  the  12th  insL,  aad  I  feel  sure  «b^"SS?25 
tions  would  be  added  to  if  he  would  give  •obsoKHS 
as  to  the  manner  of  applying  frioSaon  fat  the  ^IR^^ 
nesa,  aa^or  instance.  What  kind  of  ^^^^J^l 
usedl^iniat  parU  should  the  frietioa  be  ■Pf*2Ji 
plied  to,  and  how  often,  aad  for  bowlosg"*  "j^^ 
And  al^  whetba  the  sealp  ahoold  be  tabbed  to  n0* 


the  growtb  of  new  hair  T-Barvaaaa. 


•am^ 


[76698,]-Wlr6  Sorewe.-HaviBgto_o«»  •^2 
nnd  of  pieces  of  gold  and  compo.  wire  i&»*^"»r 

screws,  the  pieces  ^  w^  3W  get  •^^J^.^^^ 
being  bent  to  part  of  a  arde,  eaa  •aj' *  JSil? 
whieh  is  the  best  way  to  drewjt  down  to  M^*^ 
also  to  make  it  straighL^like  the  lengtbeof  ff^v"^ 
get  at  the  toolshops.— W.  W.  W. 
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[76694.1-SinaU  OoginrlieelB.-wm  lome  kind 
Mdcr  teU  me  how  to  niftke  null  ooffwheeb,  with  fluuse* 
Ub.  in  diameter  t  I  hAve  tried  ounnc  in  gnnmetal,  Sat 
imnnnt  eaooeed.  Oui  I  out  them  in  a  Uthe  t  Any  inf  or- 
xonliaB  wHl  oblige.— F.  8. 

C76S9&1  —  AooasLulators.-^  To  He.  Bottovs.^! 
bATo  made  eome  aoeomulatore  aooordiog  to  your  initme- 
tioiMi  in  bade  numbere.  The  plates  are  lead,  and  pasted 
witli  red-lead  i^te  and  snlphnrio  aoid,  ten  plates  in  each 
cell,  4iB.  hy  S|m. ;  and  having  no  means  of  testinf  the 
■pkgT.  of  talphurio  aoid,  I  do  not  know  how  to  mix  it  to 
■mt  the  above.  I  have  the  ordinary  oommerdal  add 
(wholende  price  about  id.  per  lb.),  and  wish  to  mix  it  to 
biinfr  the  sp.gr.  to  1,900.  Would  yon  kindly  tell  me  how 
much  water  to  add  T  Also,  whether  one  of  the  above  cells 
'would  light  a  amall  fairy-lamp,  and  whether  it  eonld  be 
charged  with  two  or  three  Bunsen  oells,  outer  jars  Sjin. 
hy  8ia.  deep,  as  I  doubt  whether  these  are  large  enough  T 
— H.  BoBMSoir. 

[76&9&l-PlMtio  Katerial.-To  Ha.  Flxtchib.— 
I  am  obliged  for  answers  re  oxyohloride ;  but  it  was  just 
what  I  did  not  want,  above  evorthing,  and  tried  to  anti- 
cipate.  For  very  small  jobs  at  noma  sand-moulding  is  a 
tedjoosa  tronbleaome,  nnsatisfaetory  process,  and  is  like 
walking  90  mflee  by  road  instead  of  going  by  train.  I 
want  to  try  what  can  be  done  with  some  plastic  material, 
and  am  prepared  to  work  the  matter  out  experimentally 
myself,  nom  what  I  am  told  on  good  authority,  the 
Yaakees  in  America,  and  makers  of  very  small  fine  castings 
in  this  country,  have  a  very  much-improved  method,  and 
regard  sand* moulding  as  a  relic  of  the  past— for  very 
■mall,  fine  work.  Do  you  happen  to  know  the  eomposi- 
ti«n  of  the  class  of  materials  much  used  in  sasworks, 
■noh  as  Sellar's  cement,  plutonio  cement,  fto.  T  I  don't 
■ay  these  would  answer  the  purpose,  but  there  would  be 
no  barm  in  trying.  I  can  remember  Sellar's  for  about 
90  yeaxs,  so  the  patent  must  be  out  long  ago.— W.  H. 

[76607.1— Oompreased  Air.— Will  any  of  my  fellow 
Men  give  me  the  reason  why  a  compressed  air-pump, 
after  standing,  say,  84  boon,  exhausts  water  f  We  have 
one  in  our  mine,  and  this  causea  a  deal  of  discuwsion.— 
CoxaTAXT  Bkadbe. 

[7660&]  -B«ed-Orffan  Tnnine.-Will "  Organoa" 
farther  assist  by  describing  the  most  simple  and  efficient 
way  to  construct  a  complete  timing  and  voicing  apparatus, 
giving  the  different  pressures  reqaizi^  for  the  number  of 
rows  of  reeda  T— Srsixo. 

£76800.1— lAimoh  Snfflaa.— Will  any  reader  kindly 
teU  me  what  sise  engine  and  boiler  I  shall  require  to  drive 
a  screw  laondh  12ft.  long  by  about  4  by  6  beam  T  If 
poarible,  I  should  like  to  use  a  single  ^^r^^liatfi^g  eyliiadfr 
engine  and  an  upright  boiler.  Also  what  sim  shaft  and 
propeller  I  should  require  to  drive  it  at  a  good  speed  1— 

[76eoo.]-B6mowlBff  Gtraaaa  firom  Oloth.— llixee 
yean  ago  I  bought  of  a  man  in  the  streats  of  Nottingham 
a  smairpicce  of  what  rfefiiiibUiil  chalk  (I  don't  leneniber 
the  '*  fancy  name  "  he  had  for  it),  whidk  very  quickly  re- 
moved grease  fkom  clothing,  ftc.  It  was  used  dry,  by 
■imply  rubbing  it  on  the  greasy  phMcs,  and  when  the 
white  powder  thus  deposited  was  brashed  off,  the  grease 
dSaappeazed  with  it.  I  am  unable  to  obtain  it  now.  Gan 
anyone  tell  me  of  what  it  was  composed,  or  tell  me  of 
anything  elaa  whioh  would  act  in  a  simiUur  way  f — B.  O. 

[76001.]— Power  of  Bn«lne.— What  is  the  power  of 
an  horiaontal  engine  4in.  stroke,  l|in.  boref — W.  B. 

r7660Ll— H.P.  of  Bnffina.— I  have  an  et^iae 
cylinder  tin.  borp,  Sin.  stroke,  what  H.P.  wouldh;.  ve 
working  with  501b.  steam*  pmiirare !— N  «w  it«An«a^ 

t7660&]— Piniiole  Oamara  for  Oopyinff  Plana. 
—Having  a  number  of  fine  plans  to  copy  to  a  uniform 
■lie,  and  not  having  money  for  a  lena,  i  should  like  to 
know  if  a  pinhole  can  be  naed  for  platee  about  16in.  by 
Ilia,  t  How  can  I  ihid  the  respective  dietanoee  between 
plan,  ptnhoie,  and  plate,  so  that  the  plate  !■  Just  filled  T 
Alao  how  long  an  exposure  would  be  required  as  compared 

withalandsoi^elcns^?    Is  there  any  dry  plate  epedally 

adapted  for  this  work  t— Foox  Mav. 

r76604.]— Bioluomato  Battery.— Tolfa^Borrova. 
— Aa  a  considemble  portion  of  the  small  amount  of  spare 
time  I  have  available  for  experimenting  is  oooflumcd  in 
MMng  up  and  taking  down  the  battery,  ftc.I  ahaU  be 
obligkl  if  yon  will  teU  me  (1)  if  the  plates  be  lifted  out  of 
the  solntlon  and  left  hanginir  over  ft  will  crystals  form, 
teeing  it  is  not  bichromate  of  potash,  but  yourdepolariaer, 
cot  tnm  you,  which  I  xutPl  (S)  Would  the  solution 
become  weaker  by  being  thus  left  expooedt  (8)  Would 
the  btaas  damps  be  apt  to  become  dirfythxongn  chemical 
aetioiL  fkom  any  sUi^t  vMours  riang,  or  otherwiset 
(4)  WovOd  any  other  bad  effects  arise  from  leaving  the 
plates  thna  suspended  over  the  solutioat— A  T 

[70006.1-Ohalk.— What  is  chalk  T       of.  A.  (iS& 

SB  it  is  derived  fkom  the  remaine  of  Iteaoiinifera, 
unodcnse.  Molluscs,  and  other  marine  »*r*n"'-  On 
p.  M4,  however,  it  is  stated  that  on  teeathing  into  lime- 
water  the  "  tmbidity  or  milkinws  is  due  to  the  formatioa 
of  andy-divided  chalk."  Ckn  chalk  be  made  by  bxeathias 
Mto  lime-water  t—VaaiTAa  " 

[7«6Ce.}—Ool oared  I«axap  Slgna.— How  are  the 
coloured  lamp  sicns,  seen  in  London,  workedt  They  are 
electrical  incandescent  lampe  in  glasses  of  different 
ououxe.  and  the  current  is  switched  on  intermittently 
met  to  lamps  of  one  colour,  then  to  thoee  of  another,  and 
the  name  of  the  place  or  of  the  piece  being  played  is  so 
•psUedottt.— Lux; 

[76607.  ]— Telescope.— What  would  be  the  best  form 
M  teleeeope  possible,  regardless  of  cost,  for  the  following 
,  PWoie :  For  use  in  bright  daylight  on  land ;  to  examine 
■  an  object  critically  not  more  than  a  quarter  of  a  mile  off. 
It  must  not  be  too  large  to  be  portable.— Cos qumt. 

.[7680&]— Heat.— (1)  Bow  many  uni  of  heat  are 
Kivcn  up  by  cooling  800  kilos  of  HCl,  900  kilos  of  steam, 
"Jd  BOO  kilos  of  air  from  «00O  C.  to  60°  C.  I  (S)  A  solution 
°<  Ba  boils  unchanged  at  110°  C. :  it  has  a  speoiae  heat 
P4jf8°.  Calculate  the  amount  of  heat  required  to  raise  a 
Moe  of  such  a  solution  from  10°  C.  to  its  boiling  point. 
|h«  speciflc  gravity  of  the  acid  is  11.  (8)  What  is  the 
'■tent  heat  ot  iu*phuric  acid  vapour  ?— Stcdcjit. 

[5ce;p.;-.lf  a  Ucal.  —  Would  eome  reader  giv j  me 


advice,  and  redpe  if  poesible.  in  the  following  case :  Six 

Eeam  ago  I  went  under  an  operation  for  an  abscess  in  a 
ospitv.  I  was  kept  in  there  for  more  than  19  months, 
and  it  has  never  ceased  discharging  sioee.  It  discharges 
about  a  tablespoonfol  a  day  now.  I  have  had  it  to 
neariy  dry  up.  but  then  it  breaks  out  again.  It  was 
caused,  in  the  first  place,  by  a  strain.  I  am  a  mason  by 
trade,  and  it  is  very  unpleasant  having  this  discharge  to 
contend  with.  If  some  friend  could  help  me  I  should  be 
very  thankful,  as  it  keepe  my  back  very  weak,  and  dmws 
the  leg  up.— OwBaiooi. 

[766ia]— Diaaolvlajr  liantema.  —  What  ia  the 
average  candle-power  of^oxy*hydrogen  jets,  as  used  in 
4in.  lecture  lanterns !  Also  candle-power  of  the  new  oil 
flat>wiok  lamps  T— AaiiTaua. 

[76611.1 -X«antem  Slides.— I  have  to  make  a  num- 
ber of  slides  of  maps  from  the  originals.  Which  par- 
ticular kind  of  dry-plate  should  be  used?  Can  I  do 
better  with  a  lens  or  with  a  pin-hole  T  Also,  should  I  take 
the  slides  direct,  or  take  a  16x12  first,  and  then  reduce 
from  that !— AxATBora, 

[76619.]— Gkui  Generator.— Will  "Draughtsman, 
the  Patent  Light  Co."  give  a  rough  sketch  and  dimen- 
sions of  gas  generator  described  in  his  reply  of  Jan.  29  to 
76969!  Also  qnantaty  of  camphor  and  ether  to  be 
added.  Is  this  gas  explosive  T  Is  there  any  risk  of  ex- 
plosion when  makins  and  using!— and  if  so,  what  pre- 
cautions are  to  be  taken !— Muoviluk. 

[76616.1— Weiffhinff  Platform.8.— I  ahould  be  very 
pleased  if  some  reader  would  lut  me  into  a  few  wrinkles 
on  repairing  weighing  platforms ;  sharping  centres : 
leveling  and  squaring ;  what  kind  of  square  ia  used.— 
K.K. 

[76614.]— I<eaded  Olaaa  for  Wmdowe.— I  wish  to 
know  how  the  soldering  is  done  to  the  lead  strips  used  in 


.nmMwff  up  leaded*glass  windows.  I  understand  ordinary 
tin  and  Bno  soldering,  but  have  not  worked  in  lead.— 
Horn. 

[76615.]— Bleotro-Kaffnet.— What  quality  of  wire 
should  be  used  to  magnetise  to  saturation  for  an  electro- 
magnet, having  limoe  9in.  diameter  by  12in.  long, 
wrought  iron!  I  have  40  amperes  at  my  disposal,  with 
4  volts  pressure.— A.  B. 

[76616.]— Three  XaniLal  Beed-Orffan.— I  have 
a  single  manual  **  Kam  "  organ  with  10  stops,  to  which  I 
wiah  to  add  two  more  manuals  and  pedals.  WUl 
**  Orgsaon  '*  or  any  reader  please  inform  me  how  to  plant 
the  reeds,  of  which  I  purpoee  putting  four  half-aets  in 
each  manual,  and  twp  or  three  sets  of  30  notes  each  in 
pedals ;  or,  if  possible,  more  in  the  manual  s,  providing  I 
can  do  so  without  enlarging  the  present  case !  What  tone 
reeds  would  be  best  suited!  also  whioh  would  be  the  beet 
form  of  coupling  manusls  and  pedals,  and  if  oetsve- 
eouplers  to  each  manual  would  be  any  advantage!  Would 
it  be  necessary  to  have  balance-keys ;  and  if  tne  existing 
bellows  wonld  be  of  so£Bcient  power  to  work  the  three 
manuals  !  In  faet  any  information  on  the  subject  would 
be  most  uaef uL  I  have  sought  everywhere  im  a  book  on 
reed-oxgans,  but  cannot  obtain  one.  I  need  hardly  say 
that  I  wish  to  economise  space  as  much  as  poarible.— 
J.  W.  D. 

[76617.1— To  Ur.  Bottone.— Will  youUndly  tell  me 
how  to  cnarge  two  Daaidl  batteriee,  and  the  way  to  oon« 
nect  them  to  dinging  rods  across  vat  for  deetro-plating, 
as  I  cannot  get  a  spark  from  them  the  way  I  have  con* 
nected  them  —vis.,  one  sine  to  one  copper  cylinder !— R. 
Oaxboo. 

[76618.]— Miorophona.— I  have  made  a  microphone 
as  described  by  Mr.  Allsop  in  No.  1882,  p.  77  of  the 
"  S.M.,"  but  eannot  produce  speech.  Any  rubbing  or 
scratching  noise  near  tne  mierophosp  ia  distinctiv  heard 
in  the  receiver.  Will  you  also  say  what  size  and  resist- 
ance of  wire  I  ought  to  wind  a  telephone  coil  with  to  get 
good  resnltB!— H.  &  B.  W. 

l76619.]~MoTild  for  Braas  Osstlngr.~I  have  tried 
casting  brass  ina  plaster  of  Paris  mould,  but  find  that tbe 
metal  Dubbles  up  when  poured  into  the  mould  (an  open 
one),  and  large  air  bobbles  are  fonned  on  the  under  sur- 
face of  the  easting,  although  the  mould  is  perfectly  dry. 
Oan  anyone  explain  this  or  suggest  a  substitute  for  the 
plaster  of  Faria !  Is  moulding  sand  suitable  for  small 
1-W.W4 

l->l^pe  WhaeL— Woaid  "  O.  i,  C,"  reply 
76880,  Kive  a  soitable  siae of  'scape  wh^d  for  regulator) 
Also  whether  the  four4egged  or  the  double-three  is  the 
best!  alao  if  the  pallets  are  filed  up  together!  How  ia 
the  lifting  obtained  across  the  line  of  oentree— are  lifting 
^eoes  attached  to  the  pallets  by  sfirewing^  hard  soldering, 
or  other  means,  as  I  uadentand  (from  Cord  Qrimthorpcrs 
book)  them  to  be  cut  from  one  xnece,  and  the  only  one  I 
haveMeaahleto  seeappeantobesomade!  I  should  be 

J;lad  to  have  some  idea  as  to  what  a  pallet  should  wddi 
at  a  dock  with  a  seconds  pendulum  of  about  401b.  Toe 
dock  I  propose  makmg  would  not  perhaps,  strictly  speak- 
ing, be  a  regulator,  as  xt  will  have  to  transmit  an  deetrie 
current  at  least  every  16  minutee,  perhaps  oftener,  so  that 
I  should  want  a  weight  slightly  in  excess  of  that  required 
toditve  the  dock.— L.  J.  B. 

[76891.]— Ooins.— I  shall  esteem  it  a  favour  if  any 
reader  can  tell  me  the  country  with  which  the  following 
Continental  coins  shoald  be  placed :  No.  1,  silver ;  1-19 
thaler,  1742,  obverae,  crown  and  C.E. ;  reverse,  German  or 
Danish  inscription.  No.*  9,  copper ;  1  brod,  date  1800. 
No.  &  1  stnber,  date  1788.  No.  4,  small  leaden ;  obverse, 
a Mjutese eroes,  with  date  1771  between  limbs  of  cross; 
reverse,  winged  arm  brandishing  duger.  No.  6,  capper; 
no  value ;  obverse,  under  crown  a  smdd  divided  per  pale 
two  rampant  lions  facing  each  other ;  legend  "  In  Deo  est 
spes  nostm  "  ;xeverse,  Od :  Bia :  1794.  The  last  I  presume 
is  a  Netherlands  coin,  but  I  shall  be  glad  of  "tips."  I 
may  add  that  I  have  tried  with  success  the  recipe  for 
deansing  coins  friven  me  by  "  Boe  "  in  reply  to  my  query 

No.  76016.— NUMIBXATIST. 

[76629.]— Prodnota  of  Oombnatlon  of  Ghaa- 
Stowaa.— To  Ma,  Flbtchbr.— In  the  discnadon  on  this 
subject  I  notioe  that  Mr,  Pletcher  states  that  the  products 
of  combustion  oi  a  Bunsen  burner  are  lees  injurious  than 
those  of  a  common  burner.  Will  he  then  explain  why 
in  his  own  Trioe  List  he  expresdy  insists  on  the  neoeedty 
of  a  flue  in  those  of  his  gse-flres  using  the  former,  while 
remarking  that  in  those  tuiog  the  oraioary  illununattng 
I  burner  a  flue  need  not  be  employed !    If  he  would  pre- 


daelvdescribe  in  what  the  difference  of  the  combnsllott 
prodnets  oondsts,  it  might  throw  light  on  the  poinL 
Then,  again,  we  have  Clark'e  and  other  kinds  of  i^hon 
stoves  wnidi  condense  certain  of  the  add  fumes  and  die- 
charge  them  witha  good  deal  of  water  into  the  reoeptade 
bdow  the  burner,  what  are  the  remaining  products  that 
are  Mi  oondensed,  and  cause  the  peculiar  smell  noticeable 
when  theee  stoves  are  burning!  I  find  a  lighted  match 
is  instantly  extinguished  when  hdd  over  the  outlet  at 
the  top  of  the  stove.  Surdy  if  the  fumes  put  out  a  light 
they  must  be  injurioue  to  health ;  yet  it  is  said  tnat 
delicate  plants,  which  are  so  sendtive  to  gas-combostioB 
products,  are  not  aifeoted.  The.whole'matter  wants  dear* 
ing  up.— A.  8.  L. 


CHESS. 

All  eommunioations  for  this  column  to  be  seat  to  the 
Caiaa  Bnnoa,  at  the  office,  889,  Strand. 

FBOBUOC  MCCXCIV.— By  W.  T.  HuaLxr. 


WM*.  [8  +  QL 

White  to  play  and  mate  in  three  moTes. 

8OL0TZOV  TO  1999. 

inUfa  Btadk, 

1.-  Kt-a  8.  1.  K  takes  P  (a) 

S.Kt-KB4  9.  KQS 

8.  QtakesPmate. 

(a)  1.  Kt-B  4  {h). 
i.  Q-K6(ch),frc. 

(6)1.  B-a5(e) 

9.  QtakesP(di),  &e.i  or  Kt  takee  B,  fte. 

(e}L  B.BorPtakesKt 
i.  B  takes  P,  &0.  orB-KtSor  Ptakes 

P(d) 
{d)  1.  Q-Kt  sq,  &o. 
t.  Kt  takes  P  (ch) 
Alao  1.  K Kt takesP(ch), and  1.  B-B 7 

ironOIB  TO  OOBBlBPOIIDnTB. 

OoamsoT  edntiona  to  1991  by  H.  Fdlows,  G.  H.  Inam 
(best  9-«r  so  far),  and  B.  W.  Houghton  (key  move  very 
mudi  like  that  of  1984) ;  to  1999  by  H.  A.  Froom  (seoond 
■dutiottj,  A.  G.  Pdlows  (ditto),  and  H.  Fdlows  (ditto). 

A.  AxniBsov.— In  1990  the  Kt  cannot  more  to  Q8,  nor 
oan  B  K  move  to  K  Kt  5. 

H.  A.  Fbook.- It  ia  a  sotntion  competition,  butedu- 
tions  from  thoee  who  have  not  entered  are  wdoome.  It 
ia  emdnded  with  the  present  problem,  and  very  shortly 
a  frmh  tourney  will  be  ataxted,  of  which  due  notioe  will 
begivou 

J.  F.  Hoov,— 1999  can  be  done,  and  nnfortunatdy  too 
mudiao. 

Tan  Sdntion  Tooney  oondndes  with  the  present 
prolten,  1994.  The  awaird  will  be  given  in  three  weeks. 
As  them  are  several  Tourney  problema  over,  whidi  have 
been  aent  ia  dariiur  the  oompetition,  the  Problem  Toomey 
will  eoatianenata  they  have  all  been  publiahed. 


GHABQIB   70B  ADVBSTISOrO. 

•.  4. 


Thirty  Words  

Ivwy  Addittoari  Xlf  hi  Wprdi  . . 


..at 


rimt  PsM  AdTcHiMaaiita  Pivc  ShilUaga  for  the  flnt  40  wordSy 
afterwards  M.  per  Uaa.  Paraffraph  Advartianunti  Om  SkOUmgpn 
Uaa.  No  Froat  Pagi  or  Paraffraph  AdTcrtiwrnrat  laaartod  for  una 
thaa  Ptva  ShUllagi.  Badaead  larma  far  atrieaof  mora  thaa  alx 
iasMitoBa  aaay  ba  aaeartiinad  oa  applieatioa  to  tha  PvbUabar. 


ADTSETIBBICINTS  la  BXCHAKOE  COLL'lOf— ftor 

i.  d. 


Tw«atj-fear  Wards ..OS 

For  avary  aacecadlag  Etffhl  Werda  ..OS 

AOYXBTISEiaifTe  la  tha  SIXPEMNT  SALE  OOLUMM. 

i.  d. 

Slxtaan  Words         Of 

Par  every  sueeaading  Bight  Words      OS 


*,'  It  must  ba  boras  In  miad  that  no  Diiplarad  AdrertiMaseataeaa 
appear  ia  the  **  Bixpenaj  Sale  Coluraa."  Ail  AdvertiMmaats  most 
be  prepaid ;  ao  redaetioa  it  made  oa  repeated  iaMrtioai,  aad  la  ease* 
where  the  amount  eeat  exceeds  One  ShiUiaK-  the  Pabliaher  would  ba 
gratefel  if  a  P.O.O.  could  be  seat,  and  not  stamps.  Stampa,  howarer 
(preferably  halfpenny  stamps),  may  be  eeat  where  it  is  iaconTaaiank 
to  obtain  F.O.O.'s. 

Ths  address  is  iaelnded  as  part  of  ths  Adrartisemeat.  and  ohargae 
for. 

Advcrtisaasaate  mutt  reach  the  OfBse  by  1  p.m.  en  Wednesday  te 
iasnra  lassrtiaa  in  the  followiaic  Friday's  number. 

VOTICl   TO   SITBSCBIBBBS. 

Bubecribers  recetTing  their  cnplee  direct  from  the  OSos  are 
requeeted  to  observe  that  the  last  number  of  the  term  fbr  which  Uieix 
•uMcription  lepaid  will  be  forwarded  te  them  ia  a  Pimk  Wrapper.. 
as  an  intimation  that  a  fresh  remittance  is  necetaarj  if  it  is  desired, 
to  coatinva  the  subscriptMa. 
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:0  AND  WOBLD  OF  SOIENGB:   No.  1404. 


FsB.  19,  laM. 


AirSWBES  TO  OOBSBSPOVDIVTS. 


•  »• 

*•*  AU  Mmmvnieattons  thoutd  ft*  addre$Md  to  (ht  XoxTOi 
SvoLXiB  MsoHAyio,  882,  Strand,  W,0. 

HINTS  TO  0OBRS8PONDSNTS. 

1.  Write  oa  one  side  of  the  paper  only,  «nd  ptit  dnwags 
f OS  flliutx»tioiiB  OD  separata  pieoea  of  paper,  'i.  PattiUee 
to  qneriea,  and  when  anavennff  (Queries,  pat  the  nmnbera 
a«  ««U  ai  the  titlea  of  the  quenea  to  which  the  repliea 
refer.  8,  No  charge  ia  made  for  inserting  letters,  queries. 
or  replies.  4.  Letters  or  qneries  asking  for  addressee  of 
manufaotorers  or  correspondents,  or  waere  tools  or  other 
artides  can  be  porehaaed,  or  replies  giving  such  informa- 
tioa,  cannot  be  inserted  except  aaadTertieementa.    6.  No 

Snestion  asking  for  edooational  or  seientiflc  information 
I  answered  tlm)ugh  the  poet.  6.  Letters  sent  to  corre- 
opondents,  under  coyer  to  the  Bditor,  are  not  forwarded, 
aiad  the  names  of  oorrespondenta  are  not  given  to  in- 
Quirera. 

%*  Attention  ia  especially  drawn  to  hint  No.  4.  The 
mace  devoted  to  lettors,  qneriea,  and  repliea  is  meant  for 
toe  general  good,  and  it  ia  not  fair  to  occupy  it  with 
^nenions  suon  as  are  indicated  above,  which  axe  only  of 
mdiridnal  interest,  and  which,  if  not  advertiaementa  in 
themaelYes,  lead  to  relies  which  are.  The  **  Sixpenny  ^ 
SaleOohmin"  offers  a  cheap  meana  of  obtaining  suon' 
tef ormation,  and  we  trust  our  readers  will  ayail  them- 
aelrea  of  it. 

The  following  are  the  Initlala.  Ac,  of  letters  to  hand  up 
to  Wedneeday  eyening,  Pebruary  17,  and  nnaoknpw^ 
ledged  elaewhere  :— 

8. 8.— Oabert.— W.  J.  Burton.~Firebox.— Thomfleld.— 
A  Ten  Years  Subscriber.— T.  H.-Sam  Farrar.— 
H.  O.  Dixon.— B.  A.  C— Shunt.— Remitron.—8iyad. 
— X.— B.  W.— Grindstone.— H.  G.  Suggett.— F.  A.  M. 
—Tom  Hagaea.— O.  E.  Peebles.— G.  J.  B.— W.  T.— 
L.  F.  Awde.  —Inquirer. 

F.  E.  Spillbb.    (We  hardly  think  yoU  can  expect  the 
patent  atrent  to  return  the  money.    He  has  done  his 
work,  and  it  is  not  his  fault  that  the  Controller  of 
Patents  declines  to  register.)— D.  E.  U.,  Buenos  Aires. 
(There  is  no  object  at  all  about  pexpetual  motion,  be- 
cause the  idea  is  an  absurdity.    No  apparatua  has  yet 
been  diacoyered  which  will  supply  motive  power  for 
nothing.    Dlrcka'a   "  Perpetuum   Mobile  "—London  : 
E  and  F,  N.  Bpon -gives  a  good  historical  account  of 
the  various  inventiona. }  —P.  Bonsob.    ( We  do  not  know 
who  makes  the  form  of  draught  excluder  referred  to ; ' 
but  suppose  it  can  be  obtained  from  any  of  the  firms 
who  deal  in  rubber  goods.  Try  the  Britannia  Company, 
3%    Cannon-fltreet,    E.C.)— Talavbba.    (Given  many 
times.    One  part  glue,  four  parts  glycerine,  and  suffi- 
cient whiting. )  — Hbbbxbt  Lbab.    (You  do  not  say  how 
fine  the  lines  are  to  be ;  but  in  the  bask  volumes  de- 
scriptions are  given  of  ruling-machinea  for  drawing 
lines  on  glass  ptatee  for  microsoopioal  testing  purnose,* 
and  for  diffraction  gratingB.    A  diamond  spark  or 
point  must  be  used.)— B.  L.  M.    (Diagrams  of  gas  and 
water  meters  will  be  found  in  back  volnmes.    Some 
little  iKiwer  is  absorbed  in  working  them,  no  doubt ; 
but  it  ia  so  small  as  to  be  negligible  m  making  any  oal- 
•oulationa.    2.  As  a  rule,  in  all  engines  the  higher  the 
speed  the  greater  the  power.)— Abtist  ix  Divtioulty. 
(The  mounts  are  cut  by  runninc  a  knife  round  the 
metal  guide,  except  in  standard  sxaea,  which  are  often 
stamped  out,  when  the  edgea  are  not  bevelled.)— B.  H. 
(The  noise  is  moat  likely  caused  by  air  in  the  pipes. 
It    would    be    necessary    to    examine    the    fittings 
before    an    explanation    could    be    given     of   the 
balls    dashing    about    furiously.     You    might    try 
the  efiect  of  reducing   tiie   pressure  by  means  of  a 
tap  on  the   aervioe  pipe.)— Kabu    (At  any    of  the 
gnndery  and  leather  warehouses,  we  snppoae ;  but  see 
Hints  No.  4  above.)— W.  H.  Monk.    (We  do  not  think 
there  is  any  substance  of  the  kind,  if  by  **  elastic  "  it  !<* 
meant  to  stretch  and  resume  its  shape  again.    Does 
'*  tranaparent "     mean     perfectly    dear  I     Gelatine 
rendered  waterproof  by  means  of  chromic-acid  might 
suit.)— T.  B.  D.    (Use  tannic  acid  in  good  glue,  or 
acetic  add  in  ordinary  paste;  but  there  are  aeyeral 
recipes  in  back  volumesO— Compo.  (What  do  you  mean 
by  '^liquid  solder"  T    The  fittings  are  .soldered  to  the 
compo.  pipe  in  the  ordinary  way.)— Cohstavt  Beadbb. 
<You  muat  braae  the  ^parts  together  with  spelter  and 
borax.    See  Beplies  m  recent  numben,  or  the  indices 
in  back  volumes.)- Noviob.    (Mix  the  ground  oolour 
to  the  consistency  desired  with  torpa  and  boiled*oil, 
using  more  oil  than  tnrpa  if  reouired  to  dry  with  a 
gloss,  and  more  turps  than  oil  if  reqayed  "  flit.")— 
Ebolish  Mbchabxc.    (TsmpIeton*a  "Engineers',  Mill- 
wrights', and  Machinista'  Practical  Assistant,"  Crosby 
Loekwood  and  Son,  will  probably  suit ;  or  TempLeton's 
''Workshop  Companion,"  or  Molesworth's    **Engi- 
oeer*s  Pocket-book,"  B.  and  F.   N.  Spon.)— Bmoi- 
BBBB.    (We    do    not  know  of  audi  a  work.    There 
are     several     artides     on     the     subject    in    back 
volufflfis,    and    we   believe    the    Dowson   Company 
publish  a  descriptive  pamphlet  of  the  patent  process.)— 
CoNVBx  Lbbs.  iWhen  the  camera  obecnra  is  in  the 
form  of  a  room  or  tent,  and  the  objects  are  reflected 
down  on  to  a  table,  the  cap  is  fitted  with  a  prism  which 
acts  as  a  condensing  lens  and  as  a  mirror.    In  Porta's 
form  it  is  merdy  a  box  with  a  short  tube  carrying  a 
-double  convex  lena.    Illustrations  can  be  found  in 
works  on  physics,  if  you  have  not  back  volumes.    Ask 
for  "  Ganot^    Physics "  at  the  ftee  libntfy  in  your 
town.)— GouNTBTXAN.  (Thauks  f Or  the  uotc.   Spots  are 
frequent  now.  and  that  observed  was  probably  the  same 
aa  mentioned  in  the  letters  referred  to.    A  large  one 
has   been  visible  for  some  days.)— H.  H.  W.    (See 
many  replies  in  recent  numbers.    At  least  six  cells 
would  be  required,  and  they  would  be  very  expen- 
aive    in    working,    thdr     expense     and     aurability 
depending  on  the  work  done.)-8oBBW.    (Try  a  littie 
paraffin-oil  applied  with  a  feather  round  the  heads  of 
the  obstinate  screws.    Or  heat  them  with  a  blowpipe, 
or  a  red  hot  pokw.)— Toothlbss.    (See  Hints  No.  4, 
above.  Almost  all  Ironmongers  keep  mincing-machines 
in  6tock.)— Ttbo.    (Please  see  an  dementarv  work  on 
optics,  or  make  an   experiment  with  a  telescope  or 
lenses.    To  ' '  bring  the  moon  to  a  distance  of  about  100 
yards'*  is  worth  trying  for,)— D.  W.  L.    (Copyrights 
are  registered  at  Stationers'  Hall,  Ludgate-hill.  A  copy 


of  the  picture  or  pnblioation  must  be  presented,  and  a 
fee  of  6b.  be  paid.  The  derk  will  give  all  information ; 
but  each  photograph  most  be  separately  copyrighted.) 
— OxB  isr  A  Fix.  (One  of  the  mechanical  pianos  or 
organs  would  do.)— Cuobao.  (Better  obtain  advice 
from  an  ophthalmologist,  for  the  eyes  are  too  valuable 
to  be  trifled  with-eepecially  to  a  young  man  of  19.)— 
Loris   MoBBis.    (The  scoring   is  correct.    There  is  a 

good  work  on  caiils  and  card  games  published  at  170. 
trand.  W.C.)— BoBBBT  WiBOATB.  (The  letter  referred 
to  was  brought  out  by  those  reoentiv  given  on  the  con- 
struction of  incubators.  See  the  numbers  for  Oct.  16  and 
80,  and  subsequent  numbers  in  this  volume.)— £.  C. 
(Please  see  many  rsplies  about  dynamos  in  this  and 
previous  volumes.  It  ia  impossible  to  say  what  a 
dynamo  can  do  when  the  only  particnlara  given  are  its 
price.)— Pboobbbs.  (See  repUea  in  recent  numbers,  or 
put  the  question  direct  to  thoee  who  supply  dynamos 
and  accumulators.)- DivoBBHiBB.  (There  is  much  in- 
formation on  Boap-Boakiag  in  back  volumes;  butpi^r- 
haps  Watt's  work  on  "  Soap-making,"  published  by 
Crosby  Lockwood  and  Son,  will  suit.)— GaAPH.  (Print 
with  the  proper  ink,  and  tranaf  er  in  the  same  way  as 
with  handwriting.  Look  through  the  indices  for  refer- 
ences to  other  methods.)— J.  fitrrcHiiTBOW.  (Perhaps 
it  has  more  whiting  or  baxrtes  than  ia  absolutely 
necessary ;  but  the  redpe  has  been  frequently  given.) — 
pLtTMBBB.  (eeveral  illustrations  of  double  doveUiling 
have  been  given.  The  useful  method  is  described  in 
March  IS,  1876.)— Nbw  Subbgbibbb.  (Herta's  experi- 
ments in  Nov.  1,  1839.) -X.  (tJse  glass,  poredain, 
ebonite,  or  guttapercha.  Metal  is  not  suited  for  the 
purpose.  See  any  manual  treating  of  the  subJMt.)  - 
Bboibbbb.  (Loomis's  work  is  a  good  one,  and,  of 
course,  "Cdestial  Objects  for  Common  Tdesoopee." 
A  Sin.  telescope,  or  even  a  good  binocular,  will  do  to 
begin  with.  See  many  hints  on  the  subject  in  back 
volumes.)— G.  B.  A.  R.  (No  space  for  a  revival  of  the 
"fastest  train  in  the  world"  controversy.) -Rev.  W. 
Miles  Babhbs  (Thanks ;  will  use  in  an  early  issue.)  — 
Gbatbfcu  (We  know  nothing  of  him.  We  should 
inquire  of  the  local  police  about  anv  man  who  had  had 
our  money  fifteen  months  and  neither  returned  it  nor 
Bent  the  goods.)— B.  A.  (W.  Watson  and  Sons.  313, 
High  Holoom.  2.  Apparatus  ia  of  little  use  in  such 
cases.  Join  a  volunteer  corps  or  a  good  gymna- 
sium.)—G.  H.  Abkstboko,  Pdaw  House,  Cbester- 
le-etreet.  (We  replied  to  you  in  this  column  on 
Feb.  6.  that  if  you  could  describe  what  you  wanted 
to  ask  Mr.  Bottone  in  words,  we  would  insert  your 
query ;  but  that  we  oould  not  spare  half  a  page  for  the 
illustration  of  a  faulty  telephone  simply  to  find  what 
was  the  matter  with  it.  Now,  "  cease  to  take  the  paper 
in"  if  yon  like!  We  have  discharged  all  the  staif,  and 
countermanded  next  week'a  supply  of  paper  in  a  fit  of 
panic!) 


jMtinars. 


A  Station-Master's  Experience.- Mr.  J.  B. 

Carae,  the  well-known  and  popular  ■Ution-ma«ter  at  Claphara 
Junction  (L.  B.  &  S.  C.  Ry.l,  writ**:— *M  haT«!  denvfd  v^ry  ffr^at 
benrflt  from  wearinff  Harntsa'  Elcctropathic  B<lt.  I  u*ed  to  iiuffer 
from  luinbiifo  and  pains  in  the  back,  both  of  whirh  have  now  reaaed. 
I  hflvv  already  tent  you  many  pnlientt,  and  they  ill  unpcar  as  plca»«'d 
with  your  tr^tm^nt  aa  I  am."  All  in  search  of  health,  xtrentfth.  and 
visjournhouM  follow  Mr.  Came'i  example,  and  procure  oneofthe«e 
invi^foratmi;  curative  appliance!.  Book  of  testimonial^,  pamphlet, 
and  ron«uUxtion  free,  either  personallr  or  bv  ii'tter,  on  application  to 
the  Medical  Battery  Company,  Limited  5?,  Oxford-ilrtret,  W. 


TJSRMS    OP    SUBSCBIPTION. 

PAYABLE    IN    ADVANCE. 

S«.  6d.  for  Six  Months  and  lU.  for  Twelve  Montbt,  poat  free  to  anv 
part  of  the  United  Kintrdnm.  For  th«  United  State*,  13a,  or  3do! 
36c  gold;  to  France  or  BeVrinm,  13a.,  or  I6f.  ii^.  ;  to  India  U«. ; 
to  New  Zealand,  the  Cape^he  Weat  Isdiea,  Canada,  Nova  Scotia, 
Natal,  or  any  of  the  AustraBaa  Coloaita,  13a. 

The  remttUnce  ahonld  ba  made  by  Foat  Office  Order.  Backnom- 
bera  can  tlM  h«  aeat  ont  by  th«  ordiaary  ntwapaper  poat  at  the 
"ate  of  3d.  each. 

Measra.  Jaicia  W.  Qosm  aad  Co.,  of  9M,  Cheitmnt-atreat,  Phlla- 
iflphia.  are  autUoriaed  to  recetra  BUDseriptiona  fpr  tha  United  Statea 
'or  the  KNGLr-'H  MECHANIC,  at  the  rate  of  3doU.  25c.  jfold,  or 
rnirfwn  Sh.linira  per  annum,  poat  free.  Thecopiee  will  be  forwa'd»'d 
lirrct  hf  m«il  from  the  publiahiaff  offlet  in  London.  AU  aubacrip- 
t  ona  will  ormmenre  with  the  number  ftrat  iaaued  after  the  receipt  of 
t'i»  tuhMT  Ption.  If  back  nambcra  are  required  to  complete  voluraea, 
th'T  muat  be  paid  for  at  th«  rata  of  9d.  tach  copy,  to  corer  eatra 
poataff*. 

Vola.  XXIV..  XXX-  XXXII.,   XXXVl^  XXXIX^    XL..  XLII., 
.    XLin.,    xLlV-    XLV.,     XLVI.,      XLVIII,    XLIX.,    L.,  LI., 

Lll.,  and  LIU.,  bouad  ia  cloth,  7a.  each.    Poat  free,  7a.  9d. 

AU  the  othar  bonnd  volumea  arc  out  of  print.  Subacribera  would 
do  well  to  order  volumea  aa  aoon  aa  poaoible  after  the  coacluaioa  of 
each  half-yearly  rolume  in  February  aad  Aufuat,  aa  only  a  limitod 
number  are  bound  up,  and  theao  aooa  run  out  of  print.  Moat  of  our 
bi*ck  Bumbera  caa  be  had  ainxly,  prico  ad.  each,  through  any  book- 
seller or  newaafcnt,  or  2|d.  each,  poat  froe  from  the  efica  (escopt 
iadtz  aumbera,  which  arc  3d.  each,  or  poat  f^ec,  Sid.) 

ladesea  to  Vol.  XLIX.,  aad  to  inbaMuoat  rola.,  8d.  ■aeh,  or  post 
free  S^d.    Caaaa  for  bladiag  la.  Sd.  each. 

Holloway'a  Pills  increase  the  appetite,  strengthen 

tHe  dtomach,  cleaaae  the  urer,  correct  bUiouaaeaa,  purify  the  ayatem, 
invigorate  the  aervea,  and  reiaatate  aooad  health  The  enormoua 
demand  for  iheae  Pills  aatoniahea  evflrTbody,  and  a  ainsie  trial  coa- 
vineoa  the  moat  aceptlcal  that  ao  matfieiaa  eouala  Holloway'a  PiUa 
ia  iu  ability  to  remov*  all  complaiata  iaeidtntal  to  the  human  race. 


OlTK   EXCHAgQB  JOOLVVLVi. 

Th»  •kmrft  fi/r  S9eh§m§4  Nbii$$$  i#  3<1  /or  tht  fir^t 
Oaplatsl'a  TJniwersal  Szchanre  is  the  best 

and  aanat  medium  for  acquiriag  aad  diapoaing  or  Apparatua  at  fair 
valuation.    Eatabltahad  IbSa. 

Wants  and  Offers  of  g;ood  cheap  Tools,  and  all  kinds 

of  technical  appliaaeea  iarited.  Commiaatoa  Halea,  Valuaiiona,  aad 
Ezchangea,  10  por  coat.— CarLant,  Chealca-atreet,  Totunham  Court- 
road. 

Sinfflnes.— Vertical,  Sin.  stroke ;  two  horizontal,  4in. 

atrnke;  two  Copper  Boilera,  94  by  9in..  six  tubea,  internAl  firebos. 
Oflera.    t*articulan,  aump.— T.  E.,  8S,  Qraaham-atrvet,  Leiceater. 

Qtiantity  of  Pure  ZlnoSi  not  amalgamated,  and  quite 

new,  cable,  wire  terminala,  mercury,  galranometer,  fte.  Exchange. 
— £.  HoDoaox,  Whitcliffe,  Cleckhaatoa. 

"  Oraphlc,"  first  16  volumes,  Xos.  1  and  3  bound, 

good  condtttoa.    Exchange. — W.,  11,  Willa-atrcet,  B'rmiEcham. 

Orffan  PartSf  principal,  spotted  metal,  Clarabelle, 

Double- Bellowa,  Souadboard,  &eyi.--BaaKEa,  3,  Alexandra-aquare, 
Shipley,  Yorka. 


Model  Eleotro-ISotor.    quite  new,. drive 

machine,  all  meUl  parte  ailver- plated.    Awarded  aiUcr  medal 
diploma,  laduatrial  Eahibitioa,  Qraatham,  l*»2.    Value  4S«.— Belov. 

Medical  Induction  Ooil  end  Battery  in  Walmii 

caae,  complete  with  handlea  and  acceaaoriea,  value  30s. — Below. 

9iin.   Slectrlc    Bell,  in  Walnut  case,  quite  nev, 

value  b$. — Below. 

Will  Exchange  above  for  a  3}  or  4in.  centre  laatlio* 

with    aliie-eeal,   or     offert.— W.     H.    Jacuox,   64,    Kort«a-«trwe«» 
Grantham. 


Exchange  for  Engineer's  Vice,  Taps,  and  Caah,  a 

atrdng  Laokcii  BsiLsa,  braaa  tubea,  worked  ai  40lli.,  avd  Lorizott&«J 
engine.  3ia.  cylinder,  fiia.  atrokc,  aever  uaed — 31,  &rmage-r««d  ^     " 
Birkeniiead. 


i 


Oamera,  complete  with  lens,  enlarges  negatives  from 

to  10-8.    Sxchance  for  good  i-plate  aet,  printing  plaat  ox  efltera.. — 
.  F.  HaTDBN,.(irAi(ue,  Kilkenny. 

Stamps.— Wanted     any     rare     varietiea    or  good 

CO  lection       Exchang».— Addreaa,    with    pailirulara,    Edw  jUid    "W. 
DniBY,  125,  Caltman-atreet,  Hull. 

'   DysanLOr  40c.p.,    Coils,    Lamps,    Bwitches,    and 

Sundries,  lot  value  i».    Exchange  aafety  bUTcle— H.,  6c»,  FenwicA- 
road,  Eaat  Dulwich. 

ICnsical  Box  or  Sympbonion,  plays  any  number  of 

tunes  by  clockwork,  m  black   polished  caae,  ►peed   regulator    aisd  i2 
tuaea  eupplied.   A  £i  instrument,  nearly  n  w.    What  offers? — Btio»« 


HojX 


Dulcimer,  88  notes  with  3  wires  each,  plated 

and  pair  of  beatera,  quite  new.  What  offera  in  exchange  t«  v»1«a 
of20«.? 

Bicycle,  6'' in.  Coventry  Machinists,  not  mucui 

coat  7  guineaa.    W-hat  olTera  in  exchange  ? 

Windsor  Fret  Sa'W  and  several  fret  tools,  quite  . 

feci,  packed  in  caae.  What  exchange  to  value  of  *>•.  ? — T.  R.  J-,  l<77, 
Liverpool -road,  Southpurt. 

2-hOrse  Vertical  Boiler,  11  tubes,  all  fittings 

te»d  perfect ;  alaoS-borse  Beam  Engine,  tog*" hrr  or  separate 
be  aold.    Oflera.—Hanon  ICK,  Siddal'a-road,  U^^rby. 

Novelty.— Pair  of  Reflecting   Opera  Olasaaa,   in 

caae,  by  good  maker.  The  reflectors  are  mu,h  more  convetue&t  foe 
theairical  purposea  aa  no  one  knowa  but  the  user  th«ms«lvea  wbat 
they  are  looking  at  aa  the  sight  is  got  from  quire  different  direction*. 
Theae  are  aplendidly  made  and  can  be  uaed  with  or  without  tJae 
reflectora.  Will  exchange  for  good  ko1<1  albert  or  othn  to  tsIoc  tomi 
guineaa. — Stkxl,  71,  G-oldatone-road,  Hove,  8ns8ex. 

Two  long-distance  Kaflrneto  Electric  Bellii  for 

Telephones,  automatic  awitch,  lightning  arrester,  p«li«b<tl  caaea, 
ailver-platrd  fittinga,  perfect.  Offera  photographic— !<>,  Gm^j- 
atreet,  Radctiffe,  liancheaur. 

Will  exchange  vertical  double-action   osdllatiojr  Sn* 

oisa,  nearly  half-horae,  in  perfect  order,  for  good  air  gan,  te!e*cope, 
or  oflera  m  exchange  to  value  aOs.  Seen  by  appointment.— Exxf - 
TXiciaN,  7,  Wharton-road,  W.  Kenaiagtea  Park,  W. 

Woodhouse  and  Bawson's  Waste-Oil  Filter  (new), 

coat  70a.,  260  Nos.  Ekolish  Macaaji ic.  Old  Rapier,  qoantiir  of  tKMka. 
Exchange  offers  invited.— GrooraxT,  Adelaide-atreet,  Kei^aley. 

-Tin.  centre  Xiathe,  strong  wood  bed,  GfL  long,  faee> 

plate,  jreata,  teola,  aad  belt  Slrft.  Exchange  aatetv,  D»«»o,  or  aaertc** 
organ.— ParticnUra  from  Jous  Kxao&s  34,  Ze-lljnd-road,  Loftvi% 
Yorka.  ..  ^  _ 

DCeersohaum  Pipe,  finest  quality,  case,  tobaeco 

uch  to  match,  and  money.    Like  exchange  for  good  medical  c«J- — 


s 
1 
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9,  Whybura-atreet,  HucknallTorkard,  NotU. 

Will  exchange  nearly  new  Automatic  Knitting 

Macuxrx  (M  cylinder)  with  ribbing  attachment,  counter.  in»bni:U«a 
book  and  acceaaorlee,  coat  £«  15s.,  for  lathe  or  electrical  goud^  t« 
value.— G.  Ptke,  1&,  Edgehi  11 -street,  B«admg. 

Dynamo,  4O0.p.,  Coils,  Lamps,  Switches,  and  nmdriea. 

lot  value  £8.  Exchange  aafety  bicycle.— H.,  5?,  Fcawick-rcMd,  East 
Dulwich. 


Wanted,  strong  Clockwork  to  drive  phonograph.     

chinge  Oriscom  Motor,  Watchmaker's  Lathe  »nd  yaaorelroaibiaird, 
good  condition,  Duidmg  Plite,  several  cirdrs.  —  Jacx.»o«,  ji, 
Edgcumbe- street,  Stonehouae,  Devon. 

A  good  thing  to  take  money  with.    A  good  Steeet 

Coit  with  Perambulator,  everything  complete.  Offtfrs.— CamsTA&xa, 
17,  Clifton-road,  South  Norwood. 

Blacksmiths'  Tools.— New  files,   small    drralar 

aawa,  lathe  ataadarda  and   bed.  ailver  lever  writch.    C»ffera  ttrUmm, 

alide-reat— 10,  Scaradale-road,  Dronfield,  Sheffield. 

"Bourne  on  the  Steam-Engine*'  for  oasitinsa 

of  Siemeaa  0>namo,  complete,  lin  armature.  Watted,  alao  30  a»d 
22  Wire.— W,  H.  H.,  Downhead-road,  Crediton. 

Opera  Q-lass,  powerful,  in  case,   nearly  new,  east 

16a.  od.  Will  exchange  for  small  Printing  Outfit,  or  offer*. — JL. 
SBSAaaa,  CoUiagwood-temue,  South  Shielda. 

Wanted,  self -oentring  Chuck,  2  to  Sin.  diam.  Errhange 

flrat-claaa  LjiMTERar  SuoEa.— Charcoal  Wotka,  BiephxtBHrtrwoV 
Liverpool. 

Oamera.  Lancaster's  quarter-plate,  with  reot^raplt 

leaa  and  ataad.  Exchange  good  half  plate  Camera.— FxfcKw tea,  S$« 
Wardle-atreet,  Manchester. 

First-dasa  Magic  Lantern,  sheet,  and   160  alidas. 

for  launch  boiler,  harmonium,  or  piano.— Lki  ru,  6,  TrafUga*  iKiaeS 
Greenock,  Scotland. 

Telescope  by  Holland,  Field-Olassee  by  Troqghtoa 

and  Sima,  three  Elect  ic  Bella,  Pulvermacher  Gatvsaic  Ch^ia  BatScir, 
AulooiAUe  Electric  {.if  ht  Switch —E.  W.  Toir2ii&,  Ayleabury. 

Wanted,  6in.  Foot  Lathe  (screw-cutting  preferred).  Sc- 

change  new  flrst-claaa  ballhvad  diamond  SariTY,  c(>«t  U  gaiae«a. — 
PaoK,  U,  Qoeen'a  Heud-atrect,  laliagtoa. 

8m^  Pistol,  two  or  three  year's   "Exulxsh   Mb* 

CM4HIC."  few  Coina.— Particulars,  J.  w.  DaisBU,  Tho  MoaiaV 
Matlock. 


New  tubuhur  greenhouse  Boiler,  heated  by  i 

^V anted,  telephone  apparatua,  dynamo,  or  electrical  oiTera.  Partica- 
lara,  stamp.  Approval  each  way.— Railway  Hotel,  Whitacre,  ColoahilL 

New  Photogrraphio  Apparatus,  eveirthing  eoiD- 

plete,  value  50a. ;  also  Rifle,  Water  Motor,  Drilliag  Machiaei,  PBe«> 
matic  ladicator.  All  offera  oa  approval.  Stamp  for  parttevlaim.— 
Above. 

Sin.  bore  Beam  Bngrine.  vertical  boiler,  16ia.  hy  IOl 

What  offers?— Mr.  U.  OaawxLL,  A,  New-atrcct,  Bleaford. 

Wanted,  two  Induction  CToils  for   tranamittera.    dye 
church  pattera  ELxcraic  BxLi,  good  eoaditioa.— SrsnTi  below. 

Wanted  also,  two  Ader  Telenhone  Beoeivers,    Qirs 

good  exchange.- Atvaxp  Stswt,  Junr  ,  Uavaat,  UaaU. 

Will  exchange  iH.  Hojrisontal  Bnvlne*  not  quila 

ftaiahed,  for  i<pUtc  BR  lea«.— E.  BaowK,  42t,  Waadawoeth-raatf, 
Clapham. 

I  have  a  lOc.p.  Dynamo,  portable  Ball  B?t,  9  s<inare 

Buuaeas,  Lamp  and  Switch*  hxchanffe.- Locavia,  Mcrvibaoi,  R«4 
HUl,  Surrey.  / 

Blectrio-Xotor  Battery.    Bach^nge*'— W.  Iiock« 

TKK,  Meratham,  H«d  Hill,  Turr  y.  . 
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